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1.2 BACKGROUND AN» TERMS OF REFERENCE

a) advise ACFM on appropriate mesh sizes
corresponding to an Lso of38 cm for Baltic Sea
codin

In accordance with ICES C.Res. 1994/2.8, the Working
Group on Fishing Technology and Fish Behaviour
(Chairman: Mr S J Walsh, Canada) will meet in Aberdeen,
UK from 19-21 April 1995 to:

P-O. Larsson
V. Tschernij
R. Karlsson
Guests of Council
D. MacLennan, United Kingdom
N. Ward, United Kingdom
K. Arkley, United Kingdom
B. Lart, United Kingdom
T. Arimoto, Japan
Y. Inoue, Japan
T. Tokai, Japan
T. Nilsson, Sweden
Observers
M. Breen, United Kingdom
R. Cook, United Kingdom
C. WardIe, United Kingdom
B. O'NeilI, United Kingdom
D. Galbraith, United Kingdom
W. Dickson, United Kingdom

19-21 April, 1995.

Stephen 1. Walsh,
Northwest Atlantic
Fisheries Centre,
Dept. ofFisheries and
Oceans, St. John's,
Newfoundland, Canada.

Michael Breen, Scottish
Office Agriculture and
Fisheries Dept., Marine
Laboratory, Aberdeen,
Scotland, UK.

SOAFD Marine
Laboratory, Aberdeen,
Scotland, UK.

Convener:

Date:

Rapporteur:

Venue:

1 INTRODUCTION

1.1 PARTICIPANTS

Belgium
R. Fonteyne
H. Polet
Canada
A. Frechet
S. Walsh (Chairman)
D.Balfour
1. Foster
D. Tait
G. Brothers
F. Chopin
Denmark
T. Moth-Poulsen
N. Lowry
D. Wileman
N.Madsen
1. Boje
U. Hansen
France
F. Theret
G. Bavouzet
Gerrnanv
E. Dahrn
K. Lange
Iceland
G. Thorsteinsson
Netherlands
B. van Marlen
Norwav
B.Isaksen
1. Huse
R. Skeide
Poland
W. Czajka
Spain
P. Carrera
United Kingdom
R. Ferro
G. Sangster
P. Stewart
G. Petrakis
N. Graham
USA
A.Carr
1. Fair
Sweden
B. Johansson
M. Ulmestrand

•

1



..

..

I) exit windows insta11ed in codends of cod trawls
\\1th 105 nun codends

Suggested Items for the Working Group

b)

e)

d)

e)

ii) codends with standard diarnond meshes

evaluate recent experiments on the selectivity of
Nephrops trawl and report to ACFM;

consider and review studies to investigate
measurcs offishing e1Iort and how these vary with
gear type, with the aim ofimproving the precision
of e1Iort data used in eatch-per-unit-e1Iort
(CPUE);

consider and conunent on the draft version ofthe
Manual on Reeonunended Methodology of
Seleetivity Experiments prepared by the Sub
Group on Selectivity Methods;

consider and conunent on the report ofthe Study
Group on Unaccounted Mortality in Fisheries.

2

3

The Working Group on Fishing Technology and
Fish Behaviour reconunends that a Strategie
Planning Committee be set up to liaise with the
Chairman ofthe Working Group (via
eorrespondence) to review, evaluate and
implement immediate changes in the format and
direction ofthe Working Group based on replies
and suggestions generated from the 1994 FTFB
Questionnaire.

Commencc an investigation on the feasibility of
cstablishing and housing a Working Group
selectivity database and associated computer
software.

Commence an investigation on the feasibility of e
setting up an electronic bulletin board to facilitate
the movement of information on relatcd research
activities.

In accordance with ICES C.Res. 1994/2.8.1, a Sub-Group
on Selectivity Methods (Chairman: Mr D A Wileman,
Denmark) will work by correspondence in 1995, and report
to the 1995 Annual Science Conference, to:

4 Commence a compilation ofproblems ofdata
acquisition associated with measuring fishing gear
performance by aeoustie and other underwater
observations.

e) make conclusions available to ACFM and ACME.

Tbe Study Group will report to the Working Group on
Fishing Technology and Fish Behaviour and to the Working
Group on Ecosystem Effects ofFishing Activities.

In accordance with ICES C.Res. 1994/2.10, a Study Group
on TJnaccounted Mortality in Fisheries \\111 be established
und.:!" rhe chairmanship ofMr B. Isaksen (Norway) and will
meet in Aberdeen, UK from 17-18 April 1995 to:

continue with the preparation ofthe Manual on
Reconunended Methodology of Seleetivity
Experiments. A draft will be submitted to the
meeting ofthe Working Group on Fishing
Technology and Fish Behaviour (April 1995) for
their consideration.

•
Report ofthe Stud)' Group on Unaccounted
Mortality

STUDY GROUP AND SUB-GROUP
REPORTS

2

2.1

1.3 AGENDA AND PROCEEDINGS

Unaccounted fishing mortality of small size target species
and non target fish species is a major problem in fisheries
management. These fish mainly end up as "discards", but
recently several studies have also focused on unaccounted
mortality caused by injuries to fish that encounter and
escape the fishing gear during the catching process.

Thc meeting, hosted by the Scottish Office Agriculture and
Fisheries Department in the Marine Laboratory, Aberdeen,
was officially opened by the Chairman, Mr S. 1. Walsh at
0900 on Wednesday 19th April, 1995. Prof. A. D.
Hawkins, Director, extended a warm welcome to all
members and obsen'ers from the Marine Laboratory. Tbe
meeting continued over the following three days and was
elosed at 1801 on Friday 21 st April, 1995.

review, for major fish stocks. the relative
magnitude ofencounters, escapements of discards
offish from di1Ierent fishing gears involved in the
exploitation ofthese stocks;

review, for major fish stocks, the potential for
these fish to sUfvive;

a)

b)

2



Howe"er, these studies ha"e been limited to afew species
and a few fishing methods. Tbe role ofthe proposed
Study-GrOl.ip is to review available research from major
fisheries with respect to this problem and to identify priority
areas for further studies within the field ofselectivity and
fish survival. A Study Group on Unaccounted Mortality in
Fisheries under the chainnanship ofMr B Isaksen (Norway)
met in Aberdeen, UK from 17-18 April 1995 and submitted
their report to the Working Group.

Fishing Mortality (F) is the sum ofall fishirig induced
mortalities occurring directly as a result ofcatch or
indirectlv as a result ofcontact with or avoidance of the
fishing gear and include: landed catch (Fd; illegal and rills
reported landings (FJ; discai-d mortality (Fo); escape
mortality (FJ; drop out mortality (F0); gh~st fishing
mortality (FJ; avoidance mortality (FJ; predation mortality
(Fp); and habitat degradation mcirtality (FH)' Thus the
fishery induced mortalitT can now be \\ntten as :

different species and gear types was extremely limited. ,
Measurement ofeach component offishing mortality woUId
assist management decisions in direeting technological
research to reduce those components that were considered
unacceptably high in an eifort to reduee resource wastage.
As weIl. quantifying partitioned fishing mortality for each ,
gear would result in a more accurate measure ofF for stock
assessmen1. Some componentS ofF are difiicult to measure
and may be quite lowfor many species and gear types.
Consequently, the StudyGroup emphasized thai initial
eifort should be applied to measuring and reducing discard
mortality, escape mortality and ghost fishing.

The following recommendations \vere proposed:

(I) the Study Group reafIirms the reeoinmendations
made by the 1994 Sub Group on Methodology of
Fish Survival Experiments (ICES CM 199418:8)
(See Apperidix 2.1 1);

(vi) the Study Group ask ACFM to provide guidance
with respect to the most appropriaie format for
presenting data relating to the vanOl.is F
components'

2.1.1 DiscussioD
The WorkiIig Group noted the impcirtance placed upon
discards by the report and recognized that there has been
little research on this subject in most ICES member
countries. Researchers at Aberdeen Marine Laboratory are
currently analysing data which demonstrate the relative
magnitude ofescape moitalities and survivors, discards and
landed catch for haddock and whiting in an otter trawl
fishery (see for example Fig. 2.1.2). Similar research is
recommended for other species and different gears. This
report highlighted a direet relationship between the length
and survival rates ofescaping fish, i.e mortality is bigher in

Unaccounted fishing mortality ( generally all but landed
catch) has been research for only a few species and gear
types, and, a large amount ofresearch eifort is necessary to
quantify and priorize the other fishing induced mortalities.
Tbe relative and magnitude ofall these components of
fishing mortality are expected to be significantly affected by
the condition ofthe fish prior to capture (Fig. 2.1.1).
Condition indices ( i.e. Fulton's K factor, HSI, ete.) ean be
used as a measure ofthe health ofthe fish stock, ego
Northern GulfofS1. La\\TenCe, and can be derived from
both commercial fisheries arid research vessel surveys.

The rcport looked at the level ofresearch on unaccounted
mortality in the eastem North Atlantic, Iceland, Norway,
North Sea, and western NOrth Atlantic. A large number of
unkno\\ns exists regarding the true magnitude offishing
mortality for many important marine fisheries throughout
the Atlantic. These unknO\ms include illegal fishing,
discards and their sUl"\ival, escapement mortality after
encountering the gear, predation mortality while in the gear
or due to pOOl" condition induced by stress from gear contact
and habitat loss. Some ofthe unaccounted mortalities
represented were significant in relation to some ofthe
landed catches, ie. discard mortalities, and codend
escapement mortalities, however research into identif)ing
and quantif}ing the level ofuriaccounted mortalities for

2 The calculation ofthe various componentS ofF may involve different age
classes and thus different proportions ofthe population. care must be taken to
ensure age dependent estimates ofmortality are made.

3

(ii)

(iii)

to expand the scope and amoimt ofunaccounted
mortality research on major commercial species
and in cOmnlercial fishenes in order to obtain
estimates ofescape mortality, discard mortality
and ghoSt fishirig mortality (gill nets and pots).
(Nephrops trawl fisheries were specifically
identified aS a species that required further
investigation);

to research the applicability ofvarious condition
indices that can be used to determine physiological
condition prior to capture as an indicator ofstress
and injuries that fish incur during encounter and
escape; and



3. Selectivity studies require a complimentary
understanding ofsurvival;

1. The [ate offish that encounter each phase of the
fish capture process must be understood;

2. Impacts of unaccounted mortality be investigated
based on biological and economic consequences;

2.1.1 Appendix Recommendations ofthe 1994 Sub
Group on Survival

Recommendations ofthe Sub-Group on Methodology of
Fish Survival Experiments (lCES CM 1994/B:8).

•
Efforts be made on the development of
methodologies to obtain results for fisheries of
commercial importance;

The Sub-Group on fish survival recognized:
• the lack ofknowledge ofthe unaccounted

mortalities associated with the fishing processes
and their impact on stock assessment and the
ecosystem;

• that limited methodology and results exists for
various fishing gear species ;and

• makes the following recommendations:

4.

The Working Group supported the report's
recommendations to investigate the physiological conditions
offish prior to their capture and as weIl after encounters
with the various gears. This area has been neglected in the
past and efforts should be made to consider the
physiological condition ofa population during stock
assessment. A stronger dialogue must be developed with
the ACFM and ACME and other Working Groups to secure
advice on how unaccounted mortality research could be best
directed to aid stock assessment and the role the FTFB
Working Group should play.

small fish when compared to larger fish escaping fishing
gears. The Working Group strongly emphasized that this is
counter to current thinking about reducing by-catch of
juveniles through the use ofvarious selective devices to
release juvenile fish. LittIe evidence was available to
indicate that the magnitude ofhabitat degradation mortality
was equivalent to those ofdiscards and misreported
landings. AIthough it was accepted that it could be an acute
problem at a localised level and it was known that Working
Group on the Effects ofFishing Activities on the Ecosystem
had already considered this problem.

Note: This report, in its entirety, is printed as ICES CM
1995 B: 1 Re! Assess.

5. More research is needed to identify the factors
causing stress) and mortality of fish during the
capture process; and

6. Research should be aimed at identifying and
correcting the damaging mechanisms offishing
gear.

stress assessment is a tool !hat assists in detennining ,ausal faetors of
mortality and aids in mitigation

4
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Fig.2.2.1 Tbe condition offish escaping from fishing gears (Chopin, Inoue, Arimoto 1995: in press).



Fig.2.2.2 An application ofthe results of swvival experiments and seIectivity data from the same haddock
fishery which shows the relative magnitudes ofmortality.
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2.2 Report ofthe Sub-Group on Selecth'ity
Methods

Tbe Sub-Group, under the chairmanship ofD. A. Wileman,
Denmark, worked by correspondence during 1994-95, and
submitted a draft ofthe Manual on Recommended
Methodology of Selectivity Experiments prior to the
Working Group meeting. The Sub-Group has recently
eompleted a draft ofthis manual, after extensive work over
a thrcc year period. Tbc only current available published
manual was by Pope et a1. (1975)4 based on thc work of the
ICES Mesh Sclection Working Group, 1959- I960. Tbe
intervening years have produced considerable
improvcments to thc methodology used to measure
sclectivity oftowcd fishing gears, including experimental
design and statistical analysis.

erhe Working Group endorsed the Sub-Group's decision not
to propose that one standard method ofmeasuring
sclectivity should be universally adopted as five different
methods exist all with their o\\n practical advantages and
sources ofbias. Tbe ICES gauge should continue to be the
standard instrument for measuring mesh openings in
scientific trials and that calibration should also be made
against the current nationailegally approved device and
both values recorded. It was recommended that a section on
thc usc of selectivity data in stock assessment (text by R.
Cook, UK) be incorporated into the Manual's introduction,
along with a section on the use ofpower analyses (text by
R. Flyer, UK) to estimate the number ofhauls required in a
selectivity experiment.

With respect to the Methodologies section the Working
Group recognized that there were inaccuracies and practical
limitations ofthe various methods. In particular,

.experiments using trouser trawVseine and twin trawl must
W.lSsess for the split in the catch. As weIl, the hooped,

covered codend methods creates potential problems for
handling at sea, and share similar disadvantages with the
traditional cover codend method, namely potential masking
and its effcct on escape behaviour. Here the Manual's text
should not appear to assume this to be the recommended
"standard method". Advice on the practical application of
different methods to different fishing gears should be
presented in a tabular form, with S}mbols for "suitable,
possible and not suitable".Tbe use ofresearch vesseis for
selectivity trials should be discouraged , as their size is not

4 Pope. J. A. AR. Margetts, J. 1I.lIarn1ey and E. F. AkyOz 1975. Manual
of methods for fish stock assessment: Part III • Selectivity of fishing gear.
FAO Fish. Tech. Rpt. 41:65.

7

representative ofthe many small horse power vesseis in
most fleets.
It was recommended that the revised draft of the Manual be
submitted directly to independent referees in July 1995, and
the reviews should be edited as neeessary by the ehief
editors D. A. Wileman, R. S. T. Ferro, R. Fonte)ne and R.
MilIar before presentation to the Fish Capture Committee at
the 1995 ICES Annual Seienee Conferenee.

2.3 Report on Baltie Cod Mesh Seleetion

Tenns ofReference
To advise ACFM on appropriate mesh sizes eorresponding
to an L50 of38 em for eod in: i) exit windows installed in
105 mm mesh eod-ends ofeod tra\vls~ and ii) cod-ends with
standard diamond meshes.

2.3.1 Introduction
A sub-group ofthe Fishing Teehnology and Fish Behaviour
(FTFB) Working Group was formed in Autumn 1994 to
undertake the above terms ofreference. Tbe members are

.Iisted in Appendix 2.3.1 Tbe sub-group worked by
eorrespondenee and then met for two days during the FTFB
Working Group meeting in Aberdeen from 19-20 April,
1995 to write its report. This report was extensively
reviewed and adopted by the Working Group.

2.3.2 Factors Causing Varlance in Data

It is important to take aeeount ofthe many faetors
influeneing the seleetive properties of a eod-end. Tbe main
factors introdueing variability in the results reported are
likely to be:

a) Gear design - key parameters are mesh size,
number ofmeshes round the eod-end
eireurnferenee (Reeves et al 1992) and twine
characteristics (Ferro and O"NeillI994; Lowry
and Robertson 1994). Exit windows also improve
selectivity and the precise design may affect the
extent ofthis improvement.

b) Mesh measurement method - ICES and wedge
gauges ofvarying designs have been used. In the
most recent trials (1993 onwards) mesh sizes have
been standardised to the legal measurement
method (wedge gauge) specified in the IBSFC
Fishery Rules, to ensure eomparability as far as
possible. An ICES gauge generally gives a
smaller mesh size.



c) Environment (wind and sea state,light level).

d) Vessel factors (size, type, power, towing speed,
shooting and hauling operation).

e) Fish and fish catch (fish condition, behaviour,
shape and density and catch size). The variation
ofthe length/girth relationship may be significant
(see Appendix 2.3.11).

1) Factors related to methodology (cover design,
mixing and measurement ofcatch volume, sub
sampling).

Some ofthe above factors have been controlled or at least
recorded during the experiments reported here; others have
not. There is significant between-cruise variation in the
data sets. Because of this variation, selection parameters
obtained from only a few trials may not be representative of
those of the commercial fleet.

2.3.3 Data Scts

llistoric data 1970-1990: con\'cntional cod-ends.
These are summarised in Table 2.3.1. Two different types
ofcod-end cover (both without hoops) were used: full cover
and topside cover. The topside cover was found to give
reduced selection factors (Fig. 2.3.1) compared to the full
cover (Fig. 2.3.2). Neither type ofcover would be
recommended now because ofthe risk ofmasking.
Measurcments were taken on both research and commercial
vesscls. Most cod-ends were made of single nylon twine.
Most data were obtained in the period 1970-1981 and since
then, gear designs used in many European fisheries have
changed significantly. The Baltic cod stock has also
changed in terms ofbiomass distribution and size
composition. 1t was decided to formulate the required
advice using only post-I 993 data obtained from commercial
vessels using the best available methodology on current
commercial gears.

Reccnt data on cOD\"entional and window cod-ends
All conventional and window cod-ends were made in
nominal 4 mm diameter double polyethylene twine and no
chafers were used. The effect of chafers on the selectivity
ofexit windows is not knO\m. The data for conventional
..:od-ends are summarised in Table 2.3.2. Measurements
~Fig. 2.3.5) have been made in Sweden (two commercial
vessels) and Denmark (one vessel), using the hooped cover
method. Mesh sizes in tbe range 107 mm to 136 rnm have
been tested.
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The main purpose ofthe exit window is to give a simple
cheap method of increasing a trawl's selectivity without
replacing all sections made in a previous legal minimum
mesh size. The results are also summarised in Table 2.3.2
Danish and Swedish designs ofexit window (Figs 2.3.3 and
2.3.4 from Anon 1994) have been tested. The Swedish
windows were made from artificially stiffened diamond
meshes flXed in their most open form and inserted into the
opened lastridges whereas the Danish windows were made
from square mesh netting and insertcd into the lower panel
just below the lastridge. The windows were inserted in 107
mm diamond mesh cod-ends. Measurements have been
made on one Danish vessel and three Swedish vessels. The
trend ofincreasing Lso with mesh size shO\m by all the
points together (Fig. 2.3.6) may not represent the true
variation between these quantities. On the Danish vessel
(U/...edal) and the Swedish vessel (Emi/ia) where three
different window mesh sizes were tested it can be scen that
50% retention length increases with window mesh size at.
greater rate.

Limited tests have been made in Sweden with the whole of
the upper part ofthe cod-end in square meshes and with
\\ide strips of square meshes in both upper and lower
halves ofthe cod-end. These cases are included in Table
2.3.2, but were not analysed further as only one mesh size
has been tested.

Spccific limitations of recent data sets
The Danish data were collected during a short period in
July-August 1994, in a limited area to the west of
Bornholm. During this period the fishery was c1osed. Tbe
weather was good during the cruise which may affect fish
and gear behaviour and change catchability. Rougher
weather has been found to improve selecthity (polet and
Redant 1994). Only two mesh sizes ofconventional cod
ends and three window mesh sizes were tested. Catch rates
were very high during the cruise and masking may have •
occurred, even with the hooped cover method. Selection
range was significantly higher for the 120 mm diamond
mesh cod-end than for the other cod-ends tested.

Each ofthe Swedish data sets was collected during a short
time period on only one fishing ground. Some ofthe cruises
were conducted during the summer period under good
weather conditions whereas during the autwnn and winter
poor weather may have affected the measured selectivity.
Cruises conducted during heavy commercial fishing showed
much larger variation of catch size than on those cruises
conducted during the c10sed season.



2.3.4 Ad"ice on mesh sues for diamond mesh cod
ends.

Data were obtained on three eommereial vessels with the
hooped eover method in seven data sets for a total of54
hauls (Fig. 2.3.5). The mesh sizes tested range from 107 to
136 nun. Tbe seleetion faetor was ealeulated for eaeh of
these data sets using the behveen-haul analysis method
( Fryer 1991). Using a weighting faetor inverse!y
proportional to the varianee for eaeh set ofhauls, the slope
ofa linear regression of seleetion faetor on mesh size was
found to be not signifieant at the 95% level. A mean
seleetion faetor, using the same weighting proeedure, was
therefore ealeulated and found to be 3.03 (95% eonfidenee
intervaI2.88-3.19). In drawing eonclusions based on this
seleetion faetor, the limited range ofvessels and mesh sizes
used should be borne in mind.

.' a)
A mesh size of 125 mm (95% eonfidenee interval
119-132 nun) is required to aehieve an L50 of 38
em for a eonventional diamond mesh eod-end.

b) a window mesh size of 116 mm (95% confidenee
intcrval 111-122 mm) in a 107 mm diamond mesh
eod-end \"i11 generate an L50 equivalent to that of
a 120 rinn eonventional diamond mesh eod-end.

2.3.6 Ad"ice on mesh sues for Swedish design of
window cod-end

Tbe Swedishexperiments undertaken so far (Fig. 2.3.6)
have not ineluded mesh sizes whieh givc L50's higher than
35.9 em. Tbe Swedish data sets eontain results from
several vessels. Qnly v.ith one vesse! howcver, have
windows with more than one mesh size been tested. In this
ease, the window mesh sizes ranged from 93 to 99 mm and
a regression was obtained of L50 on mesh size, as with the
Danish data (also plotted for eomparison). It is unwise to
use this regression based on so few data to extrapolate to
L50's higher than 36 em. Another experiment (Kungsö) with
a lOS mm window mesh size gave a L 50 of34.4 cm. No
speeifie adviee is given, except that a window mesh size
larger than 105 mm is likely to be needed to achieve an L50

of38 cm.

With this proviso however, it is predicted that:

2.3.5 Ad"ice on mesh sues for tbe Danish design of
window cod-ends

a) a window mesh size of 121 mm (95% eonfidenee
interva11l7-135 mm) in a 107 mm diamond mesh
eod-end will generate an L50 of38 em.

In view ofthe large seatter ofdata expeeted due to between
vessel and bet\veen-trip variation, (such as found \\ith the
eonventional diamond mesh eod-end for whieh data were
available from sevcral vesse! trips) it seems unlike!y that
this single test will be representative ofthe whole fleet.

Neither the Swedish nor Danish data co11eeted on
lateral exit windows give a re!iable value for the
mesh size required to reach an L50 of38 em.
Therefore, more data are needed on both designs
on a range ofvessels from different countries, with
a greater range ofmesh sizes, before a mesh size
to achieve a particular selectivity can be specified
with confidenee.

Beeause ofthe limited number and types ofvessel
used, it is not clear how representative the existing
data on diarnond mesh cod-ends are ofcurrent
commercial gears. EInphasis in future
investigations should be put on the eo11eetion of
fwther data fram smaller eommereial vcssels
whieh eomprise a signifieant proportion ofthe
Baltic cod fishing fleet.

Requirements for further data

Tbere are a numbcr offwther constructional
modifications which could be considered because
of their proven ability to improve the eod-end
selecti\ity effectively. Among them are eod-ends
\\ith square mesh windows across the fuH \\idth of
the upper panel but oflimited length.
Alternatively a long window ofsimilar design to
the Swedish and Danish types but plaeed in the
middle ofthe upper panel may have potential.

2.3.7

a)

b)

c)

Tbe eurrently reeommended diamond mesh size of
120 nun has an L50 of36 em (95% eonfidenee
interval 35-38 em).

Tbe eurrently used diamond mesh size of 105 nun
has an L50 of32 em (95% eonfidenee interval30
33 em).

Qnly a single set oftests was earried out, on only one
vessel. Three window mesh sizes were tested during a total
of 16 hauls (Fig. 2.3.7). A regression line (r =0.48),
obtained by weighting eaeh haul equally, is superimposed
with 95% eonfidenee limits. Tbe prcdieted mesh sizes and
eonfidenee intervals are taken from this graph.

b)

:. ..
~.. I.

e)

9



d)

Attaclunent oflongitudinal ropes to the eod-ends,
of a length shorter than the stretched netting length
is also knO\\TI to irnprove seleetivity. Last but not
least, grids of metal or plastic bars may offer the
prospect ofbetter size selectivity.

It should be noted that further experiments are
being done by Germany, Poland, Russia and
Sweden in 1995, although the data are not yet
available.

2.3.10 References
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2.3.9 Conclusions
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Table2.3.1

List of older data sets 1970-1981

Ref Date Origin Vessel name Vessel Test method Gauge Numberol Cod-end 50%length Selection' Selection Average catch Twinetype
No power (hp) type hauls rnesh(rnm) (ern) factor range (ern) per hauI (kg) and size

8 4.72 Germany f4Dohm 850si top cover I 3 89.30 28.60 3.20 5.90 420 PA 4895

8 4.72 Gerrnany f4Dohm 850si top cover I 13 104.60 35.90 3.43 9.00 630 PA 4895

15 2.72 Poland IIJrLubecki 240si fun cover I 116.I0 35.30 3.04 6.80 PA 6339

15 2.72 Poland DrLubecki 240si fun cover I 117.90 39.00 3.31 12.40 PA 8075

15 2.72 Poland IDr Lubecki 240si full cover I 102.00 30.60 3.00 6.40 PA 6362

15 3.73 Poland IDr LubecJ..i 240si fun cover I 114.10 36.00 3.23 8.90 PA 6339

15 3.73 Poland DrLubecki 240si fun cover I 116.00 37.30 3.22 10.70 PA 8075

15 3.73 Poland DrLubecki 240si fun cover I 98.80 32.10 3.25 5.90 PA 6484

16 1.72 Russia 1 3-4001 fun cover IN2 7 82.00 31.40 3.83 4.00 PA 93.5*12

16 5.72 Russia 1 3-4001 fun cover IN2 9 82.00 33.20 4.05 4.50 PA 93.S*12

16 10.72 Russia 1 3-4001 full cover IN2 11 82.00 32.70 3.99 4.70 PA93.5*12

16 3.74 Russia 1 3-4001 fun cover IN2 10 82.00 30.00 3.66 4.00 PA 93.S*12

16 4.75 Russia 1 3-4001 fun cover IN2 10 82.00 31.20 3.81 8.00 PA93.S*12

16 4.75 Russia 1 3-4001 fun cover IN2 11 82.00 31.90 3.89 9.00 PA 93.5*12

16 5.72 Russia 1 3-4001 fun cover IN2 11 81.00 31.20 3.85 6.20 PA 93.5*24

16 9.73 Russia 1 3-4001 fun cover IN2 7 92.00 34.20 3.72 4.80 PA 93.S*24

16 3.74 Russia 1 3-4001 fun cover IN2 IO 92.00 32.00 3.48 5.00 PA 93.5*24

16 5.75 Russia 1 3-4001 full cover IN2 9 92.00 33.50 3.64 6.00 PA 93.5*24

16 5.75 Russia 1 3-4001 full cover IN2 IO 90.00 32.60 3.62 6.00 PA 3.1

9 9.74 Germany fs'olea 870st top cover I 8 102.60 30.30 2.96 7.30 116 . PA4895

9 9.74 Germany ~olea 870st top cover I 16 91.70 25.90 2.82 6.90 163 PA 4895

9 9.74 Germany ~olea 870st top cover I 5 90.30 27.60 3.06 6.90 252 PA 4895

5 11.75 Germany ~olea 870st top cover I 17 109.80 25.30 2.30 13.20 565 PA 4895

4 3.74 Denmark IIal:fisken 118si fun cover I 15 99.60 34.70 3.48 7.70 43 -84 PA 53SH

4 5.74 Denmark lfavjisken 118si fuH cover I 5 106.00 42.10 3.97 4.50 173 -227 PA 5358

lD 11.74 Il1enmark IHavthken 1 11 Hsi Ifnll cover 1 T 1 H 1 HH 00 I 31.10 1 3SJ 1 700 1 9 - S/l IPA 53SH I

continues..... '
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4 12.71 Denmark Havfisken 118si full cover I 8 88.00 30.10 3.42 9.00 20-25 PA 5358 ,

4 4.75 Denmark Dana 1250si full cover I 14 88.00 29.70 3.38 6.50 17 -299 PA 5358

6 10.78 Germany Solea 870st top I 5 107.90 30.60 2.84 8.00 120 PA 4895
"

6 10.78 Germany Solea 870st top I 9 97.90 28.50 2.91 5.60 120 PA 4895

6 10.78 Germany ~olea 870st top I 14 97.90 28.70 2.93 11.10 375 PA 4895

6 10.78 Germany ~olea 870st toplbot cover I 5 101.70 31.50 3.10 7.30 285 PA 4895

6 10.78 Germany ~olea 870st full cover I 8 101.10 , 32.70 3.23 7.60 200 PA 4895

12 3.77 Sweden Commercial 630 parallel haul IP 16 107.50 41.50 3.86 240 PA 5358

12 3.77 Sweden Commercial 630 parallel haul IP 16 88.50 29.50 3.33 417 PA 5358

12 3.77 Sweden, Commercial 630 parallel haul IP 18 100.50 39.50 3.93 535 PA 5358 i

12 3.77 Sweden, Commercial 630 parallel haul IP 18 88.50 33.50 3.79 658 PA 5358

12 1.78 Sweden Thetis 960 full cover IP 9 100.50 38.30 3.81 6.00 196 PA 5358

12 1.78 Sweden Thetis 960 full cover IP 9 88.50 32.70 3.69 6.00 238 PA 5358

14 9.79 Russia Commercial 300 full cover IN3,4 10 98.30 34.80 3.54 7.00 >350 PA 3.1 "

14 9.79 Russia Commercial 300 full cover IN3,4 10 98.30 36.10 3.67 6.00 =<350 PA3.1
"

14 8.80 Russia Commercial 300 full cover IN3,4 15 115.60 41.30 3.58 7.00 >250 PA 3.1 ,

14 8.80 Russia Commercial 300 full cover IN3,4 15 115.60 43.70 3.78 6.00 =<250 PA 3.1 ,

11 75-81 Poland DrLubecki 240si full cover I 10 92.25 27.70 3.36 6.30 PA 3.0

11 75-81 Poland pr Lubecki 240si full cover, I 19 97.03 35.30 3.63 5.90 PA 3.0
..

11 75-81 Poland ilJrLubecki 240si full cover I 19 96.03 34.20 3.56 6.70 PA 3.0 I;
11 75-81 Poland., ilJrLubecki 240si full cover I 10 96.78 37.60 3.88 5.30 PA 3.0 I·

11 75-81 Poland ilJrLubecki 240si fuU cover I 19 97.20 34.60 3.65 7.40 PA 3.0 '!

13 I' 19791 Russia fuU cover, 10 76.10 30.30 3.98 4.00 <200 PAlO.7·12
j,
I'"

13 19791 Russia fuU cover, 10 75.90 29.75 3.92 4.50 =>200 PAI0.7·12

13 19791 Russia fuU cover 9 76.00 30.50 4.00 4.50 PAIO.7·12 I'
13 19791 Russia full cover 11 76.00 28.90 3.80 6.00 PAI0.7·24

13 19791 Russia full cover 9 86.00 31.20 3.63 5.40 PAIO.7·24 I.
13 19791 Russia full cover 10 86.00 30.20 3.51 5.40 PA 3.1

7 10.79 Gennany Solea 879st top cover I 10 95.40 27.20 2.85 13.40 332 PA 4895
"

7 10.79 Gennany Solea 879st top cover I 10 110.50 25.50 2.31 10.40 322 PAlPE

17 I 1079 Ir.ermany Lli'nlPQ I R79st hopcover I 1 I R I 10510 I 2R 70 I 27l I 1410 I 255 IPA4R95 I

continues....
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7 10.79 Germany Solea 879st top cover I 7 110.30 26.00 2.36 676 PAlPE

7 10.79 Germany '>olea 879st top cover 1 7 105.90 30.20 2.85 485 PA 4895

7 10.80 Germany Solea 879st top cover 1 9 95.50 28.60 2.99 7.10 159 PA 4895

7 10.80 Germany Solea 879st top cover I 6 110.20 27.90 2.53 7.30 78 PAlPE

7 10.80 Germany Solea 879st top cover 1 5 105.60 28.40 2.69 6.00 154 PA 4895

7 10.80 Germany Solea 879st fun cover 1 15 98.40 29.50 3.00 6.90 138 PA 4895

7 10.79 Germany ':}olea 879st fun cover 1 5 98.30 27.60 2.81 312 PA 4895

~I 10.79 IGermany (frolea I 879st Ifun cover m 4 I 98.60 I 29.80 I 3.02 I 10.50 I 733 IPA4895 I
Vesse1: st=stem trawler, si=side trawler.
Gauge: The method ofmeasuring mesh size is indieated by W or I for wedge or ICES gauge.
I P stands für ICES preSSlll'e gauge with vertieal foree of4 kp as used by Sweden in 1977/8.
I N2,3,4 stands for various ICES reeornmended "probes" used by Russia. Not clear what these are.
Twine: PA = polyamide; PE = polyethylene. 4895 refers to Rtex. 3.1 refers to diameter in rnm.
93.5*12 indicates Tex*yams. All netting made ofsingle twine.

• ••
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Table 2.3.2.

List of recent data sets 1993-1995

f. • •..

-,
VI

Ref Date Origin Vcsscl Vcsscl Tcstmethod Noof eod-end Window Window 50% Sclection Sclection Selection Average Average

I' No name power hauls rnesh rnesh type length factor factor range (crn) catch per wind I'

li (hp) (mm) (mm) (crn) window cod-end ' haul (kg) speed I

(m/s)

17 7.94 Sweden, Emi/ia 1180si Hoop cover 1 7 107W 0 - 26.93 2.52 8.23 494 3

10 8.94 Dernnark Ulvedal 290st lloop covcr 3 107W 0 - 31.80 2.96 7.70 6017 4

17 7.94 Sweden Emilia 1180si Hoop covcr I 6 107W 93 ssw 32.76 3.50 3.06 5.47 908 2 ,

17 6.94 Sweden Falken 264st Hoopcover 1 10 107W 95 uc 32.50 3.42 3.04 3.66 251 5

unpub 7.93 Sweden RinKenas 887si Trouser 15 107W 95 ssw 34.50 3.64 3.22. 2.6? 4 ;

17 7.94 Sweden Emilia 1180si Hoop cover 1 10 107W 97 33.98 3.50 3.18 6.57 541 I' 3
;

ssw

17 7.94 Sweden Emilia 1180si Hoopcover 1 9 107W 99 ssw 35.85 3.62 3.35 7.15 674 I;

unpub 12.94 Sweden KunKso 898st Hoopcover2 3 107W 105 stp 33.53 3.19 3.13 6.98 572
;
,

unpub 12.94 Sweden KunKso 898st Hoopcover2 7 107W 105. ssw 34.40 3.28 3.22 7.22 1146 I I,
10 8.94 Dernnark Ulvedal 290st lloop cover 4 107W 107W dsw 32.70 3.06 3.06 8.00 2842 3

10 8.94 Dernnark Ulvedal 290st Hoopcover 6 107W 116W ,; dsw 36.10 3.12 3.37 8.30 2522 3
I~

10 8.94 Dernnark Ulvedal 290st Hoopcover 6 107W 121W dsw 38.20 3.16 3.57 8.50 1919 4

unpub 1: 12.94 Sweden KunKso 898st Hoopcover2 9 120W 0 - 35.50 2.96 7.59 1011 6

unpub 12.94 Sweden Emi/ia 1180si Hoopcover2 10 120W 0 - 38.06 3.17 1.27 999 7 i

unpub 2.95 Sweden KunKso 898st Hoop cover 2 9 120W 0 - 30.53 2.54' . 7.02 763 9 ;

10 8.94 Dernnark Ulvedal. 290st Hoopcover 6 123W 0 - 37.50 3.05 9.90 2093 5
I:

lunpub I· 3.95 Sweden Kungso 898st Hoopcover2 10 136W 0 - 44.34 3.26 9.66 965 8

Vessel type: st=stern trawler si=side trawler
All cod-ends made of4 mm (nominal) double PE twisted twine
The method ofmeasuring mesh size is indicated by W for wedge gauge

A window mesh size ofO indicates a standard diamond mesh cod-end
with unpub = unpublished report

ssw indicates the Swedish design ofside window
dsw indicates the Danish design ofside window
stp indicates the Swedish design with a window in the top
panel
uc indicates the Swedish ultra-cross square mesh cod-end
three diamond rnesh strips (each 10 meshes wide)
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2.3.1 APPENDIX Membership of sub-group

Attended sub-group meeting in Aberdeen:

Member Representing

R. Ferro (Chairman)
W. Czajka
E.Dahm
P-O. Larsson
N. Lowry
V. Tschernij
D. A. Wileman

Participated by correspondence:

Member Representing

A. Jarvik
Yu Kadilnikov
M. Plikshs

Institute

Scotland
Poland
Germany
Sweden
Denmark
Finland
Denmark

Institute

Estonia
Russia
Latvia

SOAFD Marine Laboratory, Aberdeen
Sea Fisheries Institute, Gdynia
1FT, Hamburg
IMR, Lysekil
DIFTA, Hirtshals
Karlskrona Research Station, Sweden
DIFTA, Hirtshals

Estonian Marine Institute, Tallinn
Atiantniro, Kaliningrad
Fisheries Research Institute, Riga
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2.3.11 APPENDIX Tbe Effect ofVariation in Fisb Body Sbape on Selecth'ity Esiimates

Selectivity is a function ofmaximum girth rather than Iength. The relation between girth and length may vary by area, season or
year, To assess the eonsequent uneertainty in L50, a senes oflengthlgirth relations for Baltie eod have been used (refs 5-9, 15) to
estirnate the range oflengths whieh fish of a given girth may have (Table 3). Tbe German and Polish referenees give empirieal
relations ofthe form Girth = a *Length + b. Tbese were used to estimate the length offish having a girth of 18 em
(approximately mid-range) in eaeh case.

Tbe length offish having a girth of 18 em has been ealculated from empirical expressions obtained from cruises in different years,
times ofyear and fishing area. Tbe % change from the length obtained from October 1979 data:

Date Area a b Length(cm) % change Refno
in length

Feb/Mar 1972 GdanskDay 0.560 0 32.1 -13 15

Apr 1972 S and E ofDornholm 0.4875 1.1009 34.7 -7 8

Mar/Apr 1973 GdanskBay 0.542 0 33.2 -11 15

Sept 1974 Stolpe Bank 0.512 -0.766 36.6 -I 9
Bornholm, Christiansö

Nov 1975 Felunam DelI 0.549 -0.444 33.6 ·10 5

Sept 1978 Bornholm, Christiansö 0.491 0.016 36.6 -I 6

Sept 1978 Vtklippan., Mittelbank 0.514 -0.365 35.7 -4 6

Oct 1979 Bornholm, Christiansö 0.472 0.535 37.0 0 7

Oet 1979 Utklippan, Mittelbank 0.503 -0.683 37.1 0 7

Oct 1980 Bornholm, Christiansö 0.538 -0.952 35.2 -5 7

There is no clear trend ofvariation with fishing area but the fish caught during September/October seem to be thin compared to
those caught from November to April. This conclusion is not in agreement with the expected annual grmvth pattern. Tbe main
point to be made from these estirnates, however, is that there is a variation oflength with girth. For the same girth of 18 cm, there
is a maximum difference of 13% in fish length relative to the largest length. This may account for some ofthe observed variation
in selectivity ofcod-ends of the same mesh size.
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2.4.1 Introduction

Terms of Reference
To cvaluate reccnt experiments on the selectivity of
Nephrops trawls and report to ACFM.

2.4 Report on Nephrops Selectivity The data presented were divided into two regions according
to differing codend designs:

North : Scotland, Denmark, Sweden, Belgium
large mesh size

South : Portugal, Spain, Belgium-small mesh size.

A sub-group ofthe Fishing Technology and Fish Behaviour
Working Group (FTFB) was formcd in Deccmber 1994, to
undertake the abm'c terms ofreferencc. The members are
listed in Appendix 2.4.1. The sub-group worked by
correspondence and then met for three days during the
FTFB Working Group meeting in Aberdeen, from 18-20
April 1995 to formulate and ....rite its report. This report
was rcviewed and adopted by the Working Group.

2.4.2 E"aluation of Selecth·ity Data

As the TOR has been to rcview recent experiments, only
research carried out since 1990 is included in the analysis.
Recent developments in gear design which have an eirect
on selectivity have been taken into account. Experiments
carried out before 1990 are summarised in Wileman
(1991).

New measurements ofNephrops selectivity parameters are
included from Portugal, Spain (Mediterranean), Belgium,
Sweden, Scotland and Denmark. Measurements offull
square mesh codend selection and grid selection are
includcd from Norway, Sweden and Portugal and on ground
gear selection from Gcrmany. These data, together with
other parameters of relevance to the interpretation of
results, ure presented in Table 2.4.1. Abstracts ofrelevant
papers are presented in Appendix 2.4.11.

2.4.3 O\'eraU Selecti,·ity Results

In Table 2.4.1, 25 dat:l sets for standard diamond codends,
2 data sets for square mesh window codends (SQUW), 5
data sets for full square mesh codends (SQu) and t\\"o data
sets for grids are presented. Most selectivity parameters
have been calculated using Fryer's model ofbe1'....een haul
variation (Fryer 1991). The 1'.\"0 square mesh window sets
were included in the regression analysis of standard
diamond mesh codends as this square {llesh window
configuration is knO\\TI not to change.the selectivity for
Nephrops. So were the four Scottish results as justified in
the section below on Moray Firth, Firth ofFourth and Clyde
Estuury. Regressions and 95% confidence limits were
calculated using the statistical software package, SAS.
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Weighted linear regressions ofLso and SR (figures I and 2)
were fitted with respect to mesh size and this regional
factor.
For the SR the regional factor showed no significance
(p> I0%), whereas a significant ditrerence of4.04 mm CL
was detected (p<O.9%) for Lso. The model parameters are:

Lso : (R~99%)

North: Lso =0.4408*mesh size - 4.04 mm e
South: Lso =0.4408*mesh size mm

SR : (R~90%)
SR = 0.1812*mesh size mm

These regressions are based on mesh measurements using
the ICES gauge since all these invcstigations used this type
ofgauge.

2.4.4 Selectivity Results by Fishing Area

Botnev Gut - Silver Pit Area

Selectivity parameters have been determined for this urea
by combining several hauls together. Since, however,
weather conditions had a major impact on se1cction, it
seemed reasonable to tune the selectivity according to the
prevailing weather conditions in Silver Pit - Botney Gut. •
grounds. Wind speed data have been based on recordings
from the "Viking Alpha" platform in this area. The resulting
codend se1ectivity parameters for the 67.3 mm mesh size
(lCES gauge 4 kg - 70 mm nominal mesh) are: Lso= 33.8
mm~ Lzs=26.4 mm~ L,s=41.1 mm~ SF=0.50~ SR=14.7 mm.

The L2S is very elose to the MLS of25 mm, \...hich indicates
that the selection propcrties would be in line with a general
principle that the ~s should be at, or at least elose to, the
MLS. It should, however, be emphasized that selection by
the 70 mm codend is far from being knife-edged. The
selection ogive has a very gentle slope, resuiting in a wide
selection range. Retention rates of 100% are being reached
from a size of50 mm CL onwards only. The by-catch
problem far whiting is quite small in this fishery. Almast alt
whiting below MLS escape through the diamond meshes of
the codend. The ~s equals 24.2 cm and is slightly above
the EU MLS of 23 cm.
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Fladen Ground and East of Shetland

Two data sets exist \\ith relatively different results for
comparable data sets conducted \\ith a nommal mesh size
of70 rnm and a codend circumference around 100 open
meshes (full spccifications is givcn in table in the
appendix). Lehffiann (1993) estimated following selectivity
parameters: L50 = 28.4 mm; Ln = 21.6 rnm; SR = 13.6 rnm
while Madsen and Moth-Poulsen (1994) estimatcd
selectivity parameters as follows: L50 =37.1 rnm; ~ =
29.0 rnm; SR = 16.2 rnm. Differences in twines used, could
be possible explanations for these different fmdings. As 70
rnm is the rllinimurii allowed mesh size there is a poor
correlation with Danish mininiwn landing size, which is 40
rnm CL (general MLS is 25 min CL). Consequently
adjustments are needed either to the mesh size or Damsh
MLS ifL2S should be elose to MLS.

Lehffiann (1993) found a decrease in Lso \\ith increased
codend circumference. The highest estimated selectivity
parameters were obtained with the largest mesh size tested
(100 rnm) and the smallest circumference tested (70 open
meshes). Sclectivity parameters were as follows: L50 =43.2
rnm; Ln = 33.0 rnm; SR = 20.5 mm. These results still gave
a ~5 weIl below the Danish national MLS.

In the commercial Nephrops fishery both 70 rnm and 100
rnm meshes are used, dependmg on the importance ofthe
bycatch. Because oflarge bycatches ofundersized roundfish
in the 70 rnm directed Nephrops fishery, this is an area
where square mesh windows can be introduced \\ith
advantages for those nations who are not presently using
them. Mesh sizes ofthe \\mdo\\'s should be between 80 und
90 rnm. Windows are compulsary for UK vessels and same
Danish fishermen use these windows voluntary. When
fished correctly the windows will not influence the catch of
NcphI-ops, but \\iIl release undersized haddock and whiting.
Thcre can be a loss ofmarketable haddock (Madsen and
Moth-Poulsen 1994). Rather large vessels participate in this
fishery, hut large twirie diameters far beyond the mechanical
requirements of the gear are frequently used.

Morav Firth. Firth ofFourth and Clyde Estuarv

Two Scottish Nephrops whole trawl selection trips were
conducted in 1992 and 1993. The 1992 data showed no
difference in Lso (24.4 rnm and 24.7 mrn fOf 70 and 80 mm
respectively) but a difference in selection range (9.3 rnm
and 5.1 mm fot- 70 and 80 rnm respectively). The selection
range change does not agree ' ..ith the general trend for
Nephrops ofincreasing selection range\\ith increasing
mesh size. There was some doubt that the data are correct
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becauSe the small mesh gear may not have been catching
the total population. The 1993 data showed an
improvement iri L50 between the mesh sizes ( L50 of30 rnm
and 32 rnm for 70 and 80 mm respectively) but not so for
selection range (7.6 mm and 8.2 mm for 70 and 80 nun
respectively. The larger mesh gives a smaillevel of
unproved selection. This means two data sets where the -92
data revealed a L25 for a 70 nun codend which was well
below the MLS of25 mm CL and the -93 data with a~
above the MLS.

Because these results originates from fuH trawl experiments
they are generally expected to have higher Ln and L50 than
codend selectivity results. However the poor bottom contact
ofthe reference trawl giving smaller values, underwater
observations showing very few escapees in the wings and
belly section and the fact that the values are not higher than
comparable codend selectivity values from other countries,
has justified a pooling of these results with the codend
selectivity data

It may be appropriate to apply other gear designs in these
areas. For c.xample, catch comparisons showed a
10rigitudinally roped eodend and codends \\ith fe\\'er meshes
on the circumference caught significantly fewer juveniles
than anormal codend. It may be worth eonsidering that
vessels in one ofthese fisheries be given dispensation to use
these gear types or be a1lowed to use square mesh ofa
smaller mesh size on an experimental basis. Robertson et
al, 1986 suggests that there is no loss ofmarketable catch
(i.e. abmte 25 mm carapace length) but there is areduction
ofjuveniles. Fishermen are therefore more likely to use the
gear and cai-eful monitoring ofits use niay be helpful in
future determination ofappropriate technical measures for
these areas.

Square mesh \\indows are required by law to be used in
Nephrops trawls in the UK and Irish fisheries. They are
designed to a110w juvenile haddock and whiting to escape
from the gear. Trials have demonstrated conclusively that
enhanced escape rates are aehieved and it is reconunended
that such devices should be made mandatory for a11
Nephrops fisheries which are subject to a by-catch of
juvenile haddock and "·hitirig.

The Kattegat Skagerak Aren

In the Skagerak-Kattegat area the Nephrops fishery has a
minimtim lariding size of40 mm carapace length and the
mesh in i.Ise of is 70 mm diarnond shaped. Regular
measUrements ofthe size compositions in the tra\vl catches
shows that more than 70 % is undersized and discarded.



Preliminary results from Swcdish and Norwegian
estimations (Unpublished data) ofthe selection parameters
in the 70 mm diamond mesh codend (28 hauls) gave an L50

at 19.8 mm (95% confidence limits~ 14.4-22.5) and
Selection Range at 13.5 (95% limits~ 8.6-18.4). This means
that the L50 is about the same size as the smallest
individuals caught and there are obviously very few. if any.
sizes that escape through the 70 mm diamond mesh codend
in these experiments. The analytical assessments that have
bcen camed out on this stock are Wlcertain due to lack of
reliable grov..th and mortality parameters for this stock. but
it indicates that a gain (about 20%) in long term landings is
achieved by reducing eifort by about 50%. On the other
hand the Nephrops Assessment WO suggests that
improvcments in gear selecti"ity give higher long tenn
gains in yield per recruit than reduction in eifort (Anon.
1990). A mesh assessment with parameters from square
meshes (Auon. 1994) shows that a change to 60 mm square
mesh in 8 m lang codends (corresponding to an L50 at
MLS) would give a long term gain in landings byabout
60% even ifthe eifort remains at current level. The amount
ofselecthity data and corresponding discard and escape
mortality is not sufficient to base any ad\ice ofmesh change
on. Some Swedish fishers are voluntary using 80 mm
square mesh \vindows in the upper sheet ofthe extension
piece and four Nephrops trawlers have been granted
dispensation to use 60 mm square mesh whole codends. It
would be desirable to establish an experimental area \\ith a
general derogation to use 60 mm whole square mesh
codends.

2.4.5 Efreet of Codend Design Alterations

It is probable that an increase in mesh size will result in a
higher L50 for Nephrops. It is, however, also probable that
sclection range, which is already quite high for Nephrops,
\\ill increase, which means that there will be an extra loss of
marketable pra\\ns and only limited saving ofWldersized
ones. Most fishennen will fear high losses ofmarketable
catch, especially in bad weather conditions. Nephrops
sclectivity is sensitive to technical changes in the gear.- An
increase in numbers ofmeshes in the circumference ofthe
gear can decrease the selectivity.- A switch from single to
double braided netting, an increase ofthe yarn diameter and
a change to stiffer netting material can have a negative
effect on Nephrops selecthity. Fishcrmen may use these
devices to offset any increase in mesh size. These factors
could be misused in the commercial fishery and should also
be incorporated in technical measures regulations.
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2.4.6 Conclusions

Nephrops Selection Parameters
27 recent data sets from traditional gears have been collated
to form general regressions. weighted by hauls. on 50%
retention carapace length and sclection range relative to
mesh size. These are presented in Figures 2.4.1 & 2.4.2.

AIthough the regressions fit the data relativcly weIl. it is
important to emphasise that large between experiment
variances exist. There are large differences betwcen the
regions from which the data were collected conceming
vessels. gear. way offishing and populatwn composition of
Nephrops. These regressions should only be used when
valid parameters for the fishing area under study are not
available. e
Codend Design Parameters

Codend circumference and twine thickness should be
considered when fonnulating mesh regulations. There
should be a requirement for a ma.ximum number ofmeshes
around the codend circumference. This will help ensure that
the codend meshes are held open during towing. Length of
extension and twine material will also influence on the
selection parameters.

2.4.7 Discussion

The Working Oroup stressed the importance ofthe
Nephrops fishery and the complexities of its management
arising from the wide distribution ofthe species. There are a
number ofdifferent fisheries which necessitate advising on
each separately. There are concems recommending that the
minimum landing size ofa fishery (see Appendix 2.4.III) •
should be similar to the ~5 ofthat fishery. Minimum
landing size should be a function ofthe biology and
spa\\nmg behaviour ofthe Nephrops in a fishery as
opposed to the sclectivity.

The FTFB Working Oroup recommends increased research
for innovative constructions such as whole square mesh
codends. grids. altered groundropes and roped codends in
Nephrops trawls with the aim of improving selectivity in the
Nephrops fisheries and reducing discards. New sclectivity
studies on Nephrops should be conducted with survival
studies on codend escapees as recommended in the 1995
FTFB report ofthe Study Group on Unaccounted Mortality
in Fisheries (ICES CM I9951B: I Ref. Assess.)



2.4.8 Recommentlations Hillis, J.P; Earley, J.J. (l982)Selectivity in the Nephrops
trawl. ICES Doc. C.M. 19821B: 19.

The Botnev Gut - Silver Pit Area

The ~, for 70 mm mesh size is in good correspondence
with the EU minimum landing size for Nephrops.

Fladen Ground and East of Shetland

Larsvik, M; Ulmestrand, L.(1991)Square and diamond
codend mesh trawl codend selection on Nephrops
norvegieus (L.), with the curve-fit method isotonie
regression. Medd.Havsfiskelab.Lysekil no.324.

The Danish minimum landing size of40 mm CL is much
higher than the L2.5 for the codends and mesh sizes used. On
Fladen Ground, square mesh windows of80 - 90 mm in 70
mm diamond mesh codends, will avoid some bycatch
problems with undersized haddock and whiting.

Morav Firth. Firth ofFourth and Clvde Estuary

Lehmann, K. (1993)Analysis ofwhole gear and codend
seleetivity in Nephrops trawls DIFTA Fin.Rep. EEC Study
1992/5.

Madsen, N; Moth-Poulsen, T. (1994)Measurement ofthe
selectivity ofNephrops and demersal roundfish species in
conventional and square mesh panel codends in the
northem North Sea. ICES CM 19941B: 14.

Derogations should be considered to allow the use offull
square mesh codends ofa smaller mesh size than the
current legal minimum on an experimental basis.

Millar, R.B. and Walsh, S.J. (I 992)Analysis oftrawl
seleetivity studies with an application to trouser trawls. Fis.
Res. 13 :205-220

Kattegat Skagerak Area

The minimum landing size are not in correspondenee with
the L2, ofthe mesh size used. A general derogation should
be considered for the use offull square mesh eodends with a
minimum mesh size of60 mm.

Sarda, F.; Conan. G.Y.~ Fuste, X. (1993). Selectivity of
Norway lobstel' Nephrops norvegicus (L:) in the
Northwestem Mediterranean Sei. Mar.,57(2-3): 167-174.

Wileman. D. (1991) Codend selectivity: Updated re\lle of
available data. DIFTA Rep .EEC Study 1991/15.

Abbre\;ations used in Table 2.4.1

Abbreviation means

standard diamond mesh
codend

SQU full square mesh
codend

SQUW squaremesh
window codend

Fr full trawl
selecti\ity

R research vessel
C commercial

vesse1

CH covered codend
withhoops

C covered codend
TW twintrawl

PA nylon
PE polyethylene
PP poly propylene
br. braided

Vessel type

Test Method

Codend material

References

Note: This report was sent to ACFA/. as requested. prior to
theirMay 16th meeting. item

Type
2.4.9

Dahm, E.; Wienbeek, H. (1993)Aspekte des
Kaisergranatbeifangs in der ScWeppnetzfisherei.
Inf.Für die Fishwirtschaft. 40 (3),1993

Anon (I 990)Report ofthe Working Group on Nephrops
Stocks. ICES Doc. C.M. 1990/Assess:16

Anon (1994)Report ofthe Working Group on Nephrops
Stocks. ICES Doe. C.M. 1994/Assess:12

Ferreira, C.; Fonseca, P.; Campos, A.; Henriques, V.~

Martins, M.M. (l993)Codend selectivity in the Portuguese
bottom trawl crustacean fishery (ICES Div.IXa).IPIMAR
Fin.Rep. EEC Study 1992/11.

•

Fryer R.S. 1991. A model ofbetween haul variation in
selectivity. ICES. J. Mar Sei 51, 281-290.
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Table 2.4.1. Nephrops Selectivity Data Since 1990

Tvt>e standard standard standard standard standard standard standard

Author IPIMAR [PIMAR lPlMAR Lehmann Lehmann Lehmann Lehmann

Souree 1993 1993 1993 1993 1993 1993 1993

ICESArea DC. lX. DCa [Va lVa lVa [Va

Test Date 4+8·93 4+8-93 4+8-93 06-93 06-93 06-93 06-93

VesselTvt>e R R R C C C C

VesselHP 1500 lSOO 1100 775 775 775 775

Towin~ Speed Ilm) 2.9 2.9 3 2-3 2·3 2·3 2·3

Test Method CH CH CH CH CH CH CH

!':r HauJs 13 11 [0 6 5 5 2

AVdtmtbnn imin) 60 60 60

Mesh SlZe Imm) 55.2 60.3 70.6 7l.1 72.7 74.2 81.4

Small M..h Cod""d SlZe 20 20 20 37 37 37 37

Codend MatenaJ PEbr. PEbr PEbr. PEbr. PEbr. PEbr. PEbr.

Sinl!leIDouble S S S S S S 0

TwlneCode

Twin. Dtam. (mm) 2.5 2.5 2.5 4 4 4 4

Mesh.. Round.Selv 230 212 182 128 106 149 86

'Opes Meshes 218 200 170 122 100 143 82

tenorth Codend (mi 6.0 6.0 6.0 6 6 6 . 6

tenorth E>rten<lOn (m) . . . 0 0 0 0

UO(mm) 239 25.7 2U 26.1 28.4 24.5 30,3

~Iection F.~tor 0.43 0.43 0,38 0.37 0,39 0.33 0.37

SelecbOn Ran.e (mm) 9,7 10 12.4 8.4 13.6 [4.7 23.9

SelecbOn Ratio 0.18 0.17 0,18 0.12 0.19 0.20 0.29

Numher tn selectJon Rat\~e

Cod.nd 4JO 944 537 877 2224 425 7153

("o~r 268 552 359 2394 7049 552 9600 •Total 698 1496 896 3271 9273 977 16753

Total ~urnbM' Cauvht

Codend 3216 3945 1299 2082 2838 772 7697

Cover or small mesh 569 946 468 [6385 12826 3S04 12048
cndmd

Total 31llS 4891 1767 18467 15664 4276 19745

AvTo!lllCat<h W.,.htlh) ,

Codend 7.23 [0,34 4.77

Cover or small mC$h 0.72 [057 0.72
codend

Total 7.'5 11.91 5.49
contlnues._
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- " " ~" .. " .. ", " , ",,'" ',' , " '"'''' ' "'," " ,

Type standard starndard standard standard standard " " ",. standard standard

Author I.ehmann I.ehmann l.ehmann l.ehmann l.ehmann l.arsvik-Ulmestnnd Ma<tsen-Moth

Source 1993 1993 1993 1993 1993 , Sw. .', , 1994

ICESArea lVa IV. IV. IV. IV. ma IV.

'.Teo;t Date 06-93 06-93 ' 06-91 06-93 06-93 04-0S-91 "", Os.-o6-93

VesselType e e e e e ' ", e e

V..",I HP 775 775 775 775 775 S44 , 775

TOw1n2 Speed (Im) 2·3 2-3 ,', 2·3 ,2·3 " , ,2·3 . , 2·3 , . 2·3

Tesl Method CII CII CII '.' CII CII , 1W " 0 , CH

Nr lIauIs 3 2 5 4 3 10 10

AV.dUllltion lmin\ '. 210 , 436

Mesh Siu 11010\ 83.2 83.5 106.8 108 .... 108 , . '. 68.6 '"' 72.8

SmaD Mesh Codend SI70 37 37 37 37 37 38.3 37

Codend Matenll! PEbr PEbr. PEbro PEbr PEbr. pp PEbr.

Sm.te:Double D D D D D S , D

TwmeCode

Twme Diam, (mm\ 4 4 4 4 4 3 .' 0 2.5

Meshes Round+Selv. 104 122 89 74 104 100 . 100

Opes Mesh... 100 118 85 70 100 '., , 94

I.ength eodend (10\ 6 6 6 6 6 8· 4

l.enl!lh ExtensIOn (10\ 0 0 0 0 0 0 0

1.50(1010\ ~8 26.4 41.3 43.2 39.7 26.5 37.1

Selection Factor 0.34 0.32 0.39 D.4 , 0.37 ", ""., 0.39 -, 0,51

Seleetion Ran.e (mm\ 18.7 25.1 ISA 20.5 21.7 - , 10.7 .. 16,2

Selection Ratio 0,22 0_'10 0.14 , 0.19 0,20 "
,., 0.16 0,22

Numbl!1' in selecbon Ranee ..

Codend 2850 4070 935 S88 1641 In6 7477

Cover 5033 7216 910 671 2800 2095 6985

Total 1883 11286 1845 1259 4441 3421 14462

Total Number Calt.hl , , .,

Codend 3436 5214 '" 1489 814 1839 .'" ., 6415 .. 9710

Cover or small mesh 9831 12027 1221 756 3241 7534 8475
eodend

Total 13267 17241 2710 1570 5080 - .,,, .. 13949 " " 18185

Av.Total Catch W...hl (1<:0) .'

Cndend ..... , . SOl

cOver or small mesh' 995
codend ..

Total . " . " •••0" .,."',' , .
" ." 1496

conbnucs...

27

,•...



Type standard standard FT FT FT Fr standard

Author Polet- Polet- Roberts. Robert Robertson &. Robertson &. Sarda
Redant Redant upbl upbl Ferro Ferro

Source 1994 1994 1993 1993 1993 1993 1993

ICESArea IVbe lVbc IV. IV. IV. IV. Medilemnean

Test Date 0~6-92 0~6-92 0S-92 0S-92 09+1I·9Q

V...eITvDe C C C C C C C

V...e1I1P 360 360 5SO 5SO 5SO 5SO 700

Towm~ Speed (Im) 3-35 3-35 2.4 2.4

Test Method C C 1W 1W 1W 1W C

Nr Hauls 23 9 9 9 6 5 5

Av dllration (min) 210 21 234 174 120

MeshSile(mml 67.3 79 68.3 78.5 66.1 71.7 38

Small M..h Codend Sil.. 37.1 37,1 35 3S 13

Codend Malenal PA PE PE PE PA

Sm~leIDouble S 0 S S S

TwmeCode

Twme Dtam. rmm) 3.5 3.S

M..h.. Round'Selv 100 100 120 120

On.. M...h.. 90 90 106 104

len~ Codend (m) 3.S 3.S 7 7

I.en~ Extension (m) 0 0 S,I S,I

Lsormm) 31.9 28.9 30 32 24,4 24.7 14.9

Selecbon F.ctor 0.47 0,37 0.44 0,41 0.37 0.32 0.39

Selt'ct10n Ranlle(mm) 148 16.8 7.6 8.2 9,3 5.1 3.3

Selecbon Rabo 0.22 0.21 0.14 0.07 0.09

Numht1' tn ~elt"Ct1on R:anv:e

Corlend

Cover

Total

Total Numb", C.~ht

Codend 251~6 12700 1474

Cover or small m..h 17640 7126 86
cod...,d

Total 42996 19826

Av.Total C.leh Wei~ht (b)

Codend

Cover or smaJI mesh
codend

Total
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,.- ,., ., .,.... .. .. .. ,. ..... ., ." ." . ... ., . ,." .. '., ..... , .., ... ' ....

TvD. standard .tandard .tandard .tandard SOUW SOUW

Author Sarda Sarda ·Sarda Sarda Madsen-Moth Pol.t·Redant

Soure. 1993 .. 1993 1993 1993 1994 1994

ICESAIea Meditemmean M.ditemm.an M.ditenanean Meditemmean lVa IVbe

TestDat. .. 12~03-90-91 11+02·90-91 06-91 0S-91 OS+06-93 05+06-92

V....I1'vDe e e e e e .. .. ·e

V....IHP " 700 700 700 700 775 360

Towin. Speed Ikn) 2-3 3-35

Test Method e , C· C e CH e

Nr Hauls 6 7 . ,'. 4 .' 4 . I~ 12

Av d';"'hon (rmn) ... 120 .. ' 120 ." 120 120 436 210

Mesh Sizefmm) 42 45 52 60 . 72.9 67.3

SmaU Mesh Codend SlZe \3 ' .. \3' 13 13 37 37.1

Codend Matenal PA PA PA PA PEbr. PA

Sin.lelDoubl. S S' S S 0 S

Twin.Code

Twin. Dtam, fmml 2.5

Meshes Round+Selv 100 100

OnesM...h.. 94 90

Lenl7th ('odend (m) 4 3,5

Lenl7th Extmsion (m) .'. . , , 0 0

L50(mml 19,4 18.9 23.1 '. 30.8 37.9 31.1

Selection Factor 0.46 0,41 0,44 0,51 0.52 0,46

Selechon Ran•• (mm) 5.3 4.9 10,6 25,9 .." 16.4 16.1

Setection Ratio 0.\3 .. 0.11 ',' , ." 0,20 , 0,43 0.22 0.24

Number in .elechon Ran..

Codend 6812

Cover ,... , .. , 7439

Total 14251

Total Number CauRht ...

Codend . 963 3895 . 1846 '. 749 8458 19222

Cover or .maU mesh 230 630 946 801 9320 15780
codend ..' ,. '"

Total ' , ,. . "." ···17778 ',' 35002

A~.Total Calch W.,.ht tl<2) .. .'

Codend .. 392 ,,'

Cover or small mesh 889
codend . , , ..

Total· ...., .....~ '" ,", ,." ,., ' .... ••.• y .' , " ••.• '.' 1281 ." .,"

contmues...
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TvI>e GRlD GRlD SOU SOU sou sou SOU

Author Unpubl. Unpubl. Unpubl. Unpubl. LaJsvik· Unpublished IPIMAR
Ulmestrand

Source Norw+Sw NolW.+Sw Sweden Sweden Sweden Norw.+Sw 1993

ICES Area m. m. m. m. 111. m. IX.

Test Date 06-06-94 IS-06-93 06-09-93 13-04-93 04-GS-91 06-06-94 4+8-93

Vessel TvI>e R R C R C R R

V~selHP 1500 ISOO 544 544 544 ISOO 1500

Towin2 Speed (\;n) 2-3 2-3 2-3 2·3 2-3 2-3 2.9

Tesl Method TR+C 1W+C D D 1W TR CH

NrHauls 8 10 9 7 11 6 11

Avduration (min) 150 150 2\0 ISO 210 ISO 60

Mesh S"'. ,,,,,,,1 22 22.5 49.4 49.4 61.6 6L6 5U

S",aIl Mesh Cod""d S",. 25 25 31 32 38.3 2S 20

Cod""d Matenal PA PA PA PA PA PA PEbr.

Sin~le/nouhte S S S S S S S

TwmeCode

Twtne Dlam. (mm) U 1.8 2.S 2.S 2

\Ieshos Round+Selv 130 130 80 80 100 100 142

(!pes M..h.. 130

Lm~.h ('od~d Im) 2°1 2°1 6.5 6.S 8 8 6.0

I.m2th E'xten."1on (m) 0 0 0 .
L~O(",m\ 31.7 37.2 26.6 33 40 3S.7 35.4

Se-Iechon Factor 0.54 0.67 0.65 0.S8 0.64

SetectJon Range fmm) 13.8 13.5 12.7 9.3 14.5 16.9 16.4

$ele'Chon RatJo 0.63 060 0.26 0.19 0.24 0.27 0.3

NutTlhfor m s..le-cbon Ranve

Cod""d 320 25~6 3m 338 3449 272 910

Cover 32S 28~0 5814 7SO 737S 530 1107

Total 645 5406 951.S 1088 10824 802 2017

Totall\'lunbM' CauP'ht

Codend 380 3075 6633 - 4696 323 IIS2

Cover or smaD mesh S64 3249 8906 1060 106S1 636 1268
cod~d

Total 944 6.324 15539 1549 15341 959 2420

AvTotal C.lch W.,2ht (hl
,

,
Codmd 28 126 248 15 4.18

Cover or small mosh 11 ·m 296 lS 2,79
codend

Total 39 II 544 40 6.96
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N ephrops selectivity data since 1990
L50 for North and South
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Nephrops selectivity data since 1990
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Figs. 2.4.1 & 2.4.2 Weighted regressions ofL,o and selection range with mesh size showing 95% confidence
limits, Nephrops data since 1990.
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2.4.1 Appendix Membership ofSub-Group
Thomas Moth-Poulsen, DIFTA, Denmark (chainnan)
Niels Madsen, DIFTA, Denmark.
Hans Polet, FRS, Belgium.
lack HB. Robertson, Marine Laboratory, Scotland.
Mats Ulmestrand, Havsfiskelaboratoriet, Sweden
Rene Holst, ConStat, Denmark (statistical analyses)

2.4.11 Appendix Abstract ofPapers

Standard and Square Mesh Window Codends

Polet, H; Redant, F. (l994)Selectivity experiments in the
Belgian Norway lobster (Nephrops norvegicus) fishery.
ICES C.M. 1994/B:39

ICES Area IVc: In a Belgian study, codend selectivity for
Nephrops has been investigated for the Botney Gut-Silver
Pit area. Three net configurations were tested: a standard
Nephrops trawl with a 70 mm codend, a standard trawl with
a 90 mm codend and the same trawl with a square mesh
v:indow in the top panel in front of a 70 mm codend.
Codend seleetivity varied widely, with most ofthe
variability being attributable to vessel motion related to
weather eonditions. Rather sw-prisingly, the 90 mm eodend
was found to be less selective than the 70 mm codend, both
for Ncphrops and whiting; a phenomenon that could be
related to the diffcrcnce in netting material. This
demonstrates that an increase ofthe minimum mesh size
ca.:' ;niss its goal if it is not accompanied ,vith technical
mc~ures defming netting material and other eharacteristics
in11uencing selectivity.

Sarda, F.; Conan, G. Y.; Fuste, X. (1993). Selectivity of
Norway lobster, Nephrops norvegicus (L.) in the
Northwestem Mediterranean Sci. Mar., 57(2-3): 167-174

In the Northwestem Mediterranean, 5 different codend
mesh sizes were tested on their selective properties for
Nephrops by means of the covered codend method (cover
mesh = 13 mm). The mesh sizes were 38, 42, 45, 52 and 60
mm and the netting material was braided PA. It is clear
from the data that L50, but also the selection range tends to
increase ' ....ith mesh size. The 52 mm was the only mesh size
where L50 was nearly the size at first maturity for the
Mediterranean. Tbe authors stress that caution should be
taken when cornparing the results with other data since
some technical features in the overall design ofthe trawl,
and especially the way ofclosing the codend may differ
from other Nephrops directed fisheries. Tbe fmal
conclusion ofthe report is that fisheries management of
Norway lobster catches in the considered area based on
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mesh size regulations may not be appropriate and should be
seriously reconsidered. Considerations about selectivity in
different areas

Madsen, N.; Moth-Poulsen, T. (1994). Measurements ofthe
selectivity ofNephrops and demersal roundfish species in
conventional and square mesh panel codends in the
northemNorth Sea. ICES-CM-1994/B: 14

Lehrnann, K. (1993). Analysis ofwhole gear and codcnd
selectivity in Nephrops trawls.
EEC study 1992/5 DIFTA

ICES area IVa: Two Danish experiments were carricd out
in 1993 at the Fladen- and the East-ground in the northem
North Sea. In both experiments hooped covers were used. ~
In the experiment carried out by Lehrnann three different
mesh sizes and three different codend cirewnferences were
tested giving a total ofnine combinations. Selectivity
parameters ' ....ere analysed haul by haul and the efIects of
changing codend mesh size and circwnference was assessed
by a variance analyse model. There were large variations in
selectivity parameters between hauls and not all hauls were
included in the analyse ofvariance model. Consequently the
model is then based on very few hauls for sorne ofthe
combinations and the data set is to limited to make fmal
conclusions. However the model predicted that L50

increased with increasing codend mesh size and decreased
with increased codend circumference. Tbe twine was
changed from single to double braided during the
experiment which could possibly have afIected the results.
In the other Danish experiment selectivity parameters
(Madsen and Moth-Poulsen 1994) for a nominal 70 mm
codend, with 94 open meshes in circumference, was around
0.5. This is considerable higher than the selection faetor on •
0.39 estirnated for the same nominal mesh size for a codend
v.ith 100 open meshes in circumference, in the previously
mentioned experiment. Both experiments were carried out
from the same vessel, at the same fishing grounds using the
same covers. A possible explanation could be that different
t\.vines (single contra double braided) and different twine
diameter (2.5 contra 4) were used in the experiments (see
table ).

Ferreira, C.; Fonseca, P.; Campos, A.; Henriques, V.;
Martins, M.M. (1993). Codend selectivity in the Portuguese
bottorn trawl crustacean fishery (lCES div.IXa). IPIMAR
Fin.Rep. EEC Study 1992/11.

ICES area IXa: Experiments were carried out at Portuguese
fishing grounds at depths bctween 283 to 520 metres. Three
different codends with conventional meshes of 55, 60 and



•

•

70 mm, made of2.5 mm braided polyethylene were tested.
In addition a nominal 55 mm full square mesh codend of
2.0 mm twine was tested. Codend selectivity was estimated
by using codend covers supported by iron hoops. A total of
13 hauls were conducted with the 55 mm (measured mesh
size: 55.2 mm) conventional codend and selectivity
parameters were estimated as follows: L50 =28.8 mm; SF =
0.43; SR = 9.7 mm. For the 60 mm codend (60.3 mm) 11
hauls were conducted and selectivity parameters estimated
as follows: L50 = 25.7 mm; SF = 0.43; SR = 10.0 mm. For
the 70 mm codend (70.6 mm) 10 hauls were conducted and
selectivity parameters \\'ere: L50 =33.1 mm; SF =0.38; SR
= 12.4 mm. Finally II hauls with the 55 mm square mesh
codend were conducted and following selectivity
parameters were estimated: L50 =35.4 mm; SF =0.64; SR
= 16.4mm.

Whole Square Mesh Codend Studies

(The Swedish and Norwegian square mesh and grid studies
are unpublished but will be presented to Nordic Ministry
Council during autumn 1995)

ICES area IIIa: Studies with 50 mm (49.4 mm) square
meshes in all of the 6.5 m ofcodend and extension piece
was carried out with trouser trawl experiments in 9 hauls
with a commercial trawler and 7 hauls with a research
vesse!. Tbe small mesh codend in the two studies was 31
and 32 mm diamond mesh respectively. The L50 was 26.6
and 33.0, the selection range was 12.7 and 9.3 respectively.
When the 16 hauls with 50 mm square meshes were put
together, the logit adjustment with fl.xed split value at 0.5
gave an L50 of27.4 (variance component analysis 95% limit
; 25.8-28.6) and SR of 15.4 mm (95% limit; 11.6-19.4).
60 mm (61.6 mm) square meshes in all ofthe 8 m of
codend and extension piece was studied in twin trawl
experiments in II hauls with a commercial trawler and 6
haul with a tripie trawl research vesse!. Tbe small mesh
codend had 38.3 and 25 mm diamond mesh respectively.
The L50 was 40.0 and 35.7, the selection range was 14.5
and 16.9 respectively. Put together, the logit adjustment
with fixed split value at 0.5 gave an L~o of39.7 (95% limit;
39.2-40.3) and SR of 14.5 mm (95% limit; 13.3-15.7).

Ferreira, C.; Fonseca, P.; Campos, A.; Henriques, V.;
Martins, M.M. (1993). Codend selectivity in the Portuguese
bottom trawl crustacean fishery (ICES div.IXa). IPIMAR
Fin.Rep. EEC Study 1992/11.

ICES area IXa: Ferreira et a!. investigated 55 mm (55.2
mm) square meshes in a 6 metres codend and a 20 mm
codend cover with 2.2 m iron hoops. Tbe cover was 1.5
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times the codend dimensions. These Portuguese trials were
carried out at depths between 283 to 520 metres, which is
much deeper than the Nephrops fishery iri
Skagerak-Kattegat and North Sen. Tbe results from the II
hauls in this study gave an L50 of35.4 mm and SR of 16.4
mm. Tbe minimum landing size in the Portuguese waters is
20 nun carapace length and a shift from the mesh in use (55
mm diamond) to the 55 mm square mesh codend was
estimated to give a loss by about 40 % in short term catch.

Grid Studies

(Tbe Swedish and Norwegian square mesh and grid studies
are unpublished but will be presented to Nordie Ministry
Council during autumn 1995)

ICES area IIIa: A Nordie study using grids for se1ection of
Nephrops in a twin and tripie trawl with a Norwegian
research vessel were carried out with the grid angled
backward from the top sheet. A small mesh eover (25 mm
diamond mesh) inside the codend and extension piece, and
a small mesh collecting bag for the escapes were used. Two

.types of2 m x I m grids were used, one metal grid with
22.5 mm spacings and one with 22.0 mm spaced plastie
bars. Preliminary results are presented in table I. Scottish
trials with a cylindrical grid 1.2 m long by 0.6 m diameter
with 20 mm longitudinal bar spacing using a hooped cover
technique gave L50 for 3 hauls of 28.3 to 33.1 mm

Footrope Selection

Dahm, E.; Wienbeck, H. (1993). Aspekte des
Kaisergranatbeifangs in der Schleppnetzfisherei.
Inf.Für die Fishwirtschaft. 40 (3),1993

This German investigation tries to assess the order of
magnitude ofNephrops escapes undemeath the groundgear
of a roundfish trawl by means of small bag nets, rigged
below the belly ofthe trawl, behind the groundgear. With a
roller gear ofrubber dises, 200 mm in diameter,less than
10 % ofthe Nephrops end up in the eodend. 91 % ofthe
undersized Nephrops never enter the trawl. It is admitted,
however that this \vil1 not occur, to the same extent, in areal
Nephrops trawl, where the bottom contact ofthe
groundrope is much better. Based on these data and on the
results from Hillis and Earley (1982), the author questions
the value ofcodend mesh size regulations if a large part of
the possible eatch already eseapes in front ofthe trawl and
through the \ving and belly meshes.



Whole Trawl Selecti\;tv

Robertson, IH.B.; Ferro, R.S.T. (1993). Selecti\ity of
Nephrops trawls. MarLab. Fin. Rep. EEC Study 1991/9;
Fis. Res. Servo Rep. 1/93

ICES area IVa: A collaborative Scottish and Danish
experiment was set up to investigate Nephrops whole trawl
selectivity with 1'wo different mesh sizes (i.e. 70 and 80
rnrn) in ICES sub-area IVa. Tbe twin trawl method was
used. One trawl was constructed entirely of small 35 rnrn
mesh and the other cornrnercial trawl with a rninimum mesh
size ofeither 70 or 80 rnrn. Tbe small mesh trawl sampled
the Nephrops population over the tow. By comparing the
catches between the two trawls selection curves could be
dra\\TI. Valid analysis was possible for only a few hauls.
The results for Nephrops indicated little difference in L,o
between the 70 and 80 rnrn configurations. The whole gear
selectivity for Nephrops measured during these trials is
paar compared to previous trials. Data variability causes

2.4.111 Appendix Minimum Mesh- and Landing Sizes

problems with the analysis on hauls when more Nephrops
were captured by the large mesh conunercial trawl. This
was possibly caused by escapement ofNephrops
undemeath the groundrope of the small mesh gear.

Robertson, J H B 1995 (unpublished)

ICES area IVa: Tbe twin trawl method was used with a
small mesh trawl on one side to capture the total population
and the normal trawl on the other side. Nominal codend and
trawl mesh sizes tested in each experiment were 70 and 80
nun. Tbe data were analysed using the method ofMillar and
Walsh taking into account the between haul variability
(Flyer 1991) givingL,o of30 mm and 32 mm for 70 and 80
rnrn mesh respectively and se1ection range of7.6 nun and
8.2 mm. Tbe larger mesh gives a smallleve1 of improved
se1ection.

•
Minimum landing size (MLS) and rninimum mesh size (MMS) for important Nephrops fishing areas. ICES sub-squares are
indicated in brackets.

Area MLS(mmCL) MMS(mm)

Iceland (Va) 30 80
Skagerak-Kattegat (lila) 40 70
North Sea (lVa,b and c) 25 70

North Sea, Denmark (IVa,b and c) 40 70
W ofScotiand (VIa) 20 70

lrish Sea (VIla) 20 70
SE ofIreland (VIlc,b,k and 1) 25 70
SW of Ireland (VIIg and H) 25 70
Bay ofBiscay (VIlla and b) 20 55

N-NE otISpain (VIIIc) 20 55
W ofPortugaVSpain (lXa) 20 55

34

•



SPECIAL TOPfC

J FISIIING EFFORT

Introduction

It is reeognized that fishing effort in the waters ofICES
member eountries is too high for sustainable exploitation of
the stocks. Measures for controlling fishing effort are
needed and EU member states now have to meet targets for
fleet size. Decommissioning schemes are in operation and
ideas like annual effort quotas are being considered. At
present, fishing capacity is defmed in terms ofvessel size
and horsepower and, effort :is days at sen or hours fishing
by these vessels. These meaSures ignore the type offishing
gear used, although it is the gear not the vessel that actually
catches the fish. For example, engine size may be enlarged
to enable a vessel to steam quickly to and from the fishing
grounds rather than to operate a large fishing gear. Tbe
various gears in use differ in capture efliciency and more
precise knowledge ofthe catching capacity offleets by
fishing method and gear size would assist both stock
assessment and fisheries management. Effort controls
unrelated to the fishing mcthods used can eneourage a trcnd
to use the most eflicient methods, eg from single boat to
pair trawling.

Several member countries ofICES are studying the relative
fishing effort exerted by gear types and sizes and the FTFB
Working Group is an ideal forum for analysis lind
discussion offmdings. Tbe current work is much more
practical and has the potential ofproducing relative
efficiency factors for gear type and size which may be used
to regulate fleet catching capacity. This information can also
be ofvalue to stock assessment work by enabling fishing
effort by fleet to be measured in more precise terms.

3.1 KeJnote Presentation: Fishing effort: a gear
technologists perspective -R. D. Galbraith and P.
A. M. StewaIt, UK.

Fishing effort exertcd by a partieular vessel may be defmed
as the product ofthe fishing power ofthat vessel and the
appropriate measure offishing activity or time spent
tishing. Total effort expended by the fleet is the sum of
these products for all the fishing units in that fleet. Both
catch per unit effort (CPUE) and fishihg intensity (effort per
unit area) are essential information required in formulating
fisheries management ad\ice. Because fishing effort may be
too high for sustainable e;xploitation oftraditional stocks,
effort control. i.e reduction in number ofvessels in the fleet,
restricting the number ofdays at sea etc., is seen as a
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means ofreducing fishing mortality. Clearly the accuracy of
estimating effort is ofmajor importance in the subsequent
estimates ofchanges in abundance and assessment of the
resource. Here gear technologist can make some
contributions to improve precision ofthese estimates and
help beUer defme fishing effort through estimation ofeffort
as defmed by the gear itself, in paIticular, towed fishing
gears. For most static gears, ego lines, pots, traps, gill-nets,
days fished or duration between lifts (soal< times) are the
appropriate units to measure fishing activity.

Fishing power is generally standardized by tonnage, length
and horsepower. In some fisheries vessels are limited by
certain parameters, such as length or horsepower. Ships
may have more power than is required for purposes other
than towing the gear., i.e to steam long distanees, and vessel
size may be a function ofthe requirement for space to
process and store fish.

For towed gears, it is generally assumed that the gear is
relatcd to vessel size and effort data has traditionally been
ordered on this assumption. Since many types and sizes of
gears may be used on a particular stock in a givcn arca, and
since the fishing power is knO\m to vary with method and
species then it is necessary to classilY each vessel by size,
fishing meth6d and target spccies to calculate accurate!y as
possible the fishing effort expended. Increase in fishing
powcr occurs due to advances in gear design or new
methods offishing. Tbe adoption ofpair trawling, 1\\m
trawling (and multiple rigged trawling) and spccialized
species dirccted trawls, eg long- winged "scraper" trawls
for monkfish and megrim, are aIl examples ofhow fishing
power can be increased irrespective ofany fleet effort
controls that may be imposed based on vessel parameters.
Modcm fishing units can also change quickly from one
metier to another, deplo}ing different gears not only
be1\veen trips but on a day to day or even a haul by haul
basis. Clearly a measure ofgear size in addition to fishing
method or metier should be considered when calculating
fishing power. An easily verified gear parameter could be
considered as an indicator ofpotential, ifnot actual gear
performance. For pelagic and high headline demersal trawls
one could use the fishing circle, i.e the product ofthe
number ofcircumferential meshes immediately aft of the
footrope and stretched mesh size, whereas for towed
demersal nets targeting groundfish, Nephrops, etc., total
footrope length or some such similar ground contact
parameter, may be more appropriate. Aggregate beam
lengths would seem suitable for both beam trawls and
scallop dredging gears.



A clear research objective is to detennine empirical
relationships linking vessel parameters (eg horsepower,
tonnage). gear design parameters (eg fishing circle,
footrope length) gear performance parameters (eg swept
area, swept volume, gear drag) with yearly and quarterly
catch rates oftarget species. A collaborative EC project
between United Kingdom, Denmark, and Belgiwn has
begun to look at establishing the empirical relationships
bet\'ieen gear design, gear performance and fishing power.

3.2 Sampling and anal)"sis protocol, solution to the
inter-calibration problem ofval")'ing fishing
power ofotter traft'lers and a reOection ofan
acceptable tumonr rate of sentinel fishermen
- D. Robitaille and A. Frechet, Canada

This project. namely Sentinel Fisheries, is an association
bet\.een scientists and fishermen. The idea is to put
together science and practical fishing knowledge. Ten
conunercial trawlers have to cover, simultaneously, a
fishing area using a stratified random design in order to
derive an abundance index for groundfish. Those trawlers
are like!y to have different fishing power and thus a "vesse!"
effect is present. The aim is to estimate and control the
"vesse!" effect based on data analysis from aseries of
parallel tows using each vesse!. Then an inter-calibration
factor will be derived and applied to the catch data from
each vesse!.
The conversion factors for the individual fishing power will
be derived using the following notation:

acoustic instruments (SCANMAR) to study the trawl
geometry ofeach vessel before the survey.

There are still variables which cannot be controlled directly,
ego depth, vesse!, strata and time ofday fishing. A method
is suggested to do an indirect control, further more it will
allow to compute an inter-calibration factor for the catch
data.

3.3 General Discussion on Fishing ElTort.

The commercial fleet can be very heterogenous, even
though they are using the same nominal mesh size, due to
the increasing multi-gear nature of individual vesse!s,
Fishing gear could be included as aseparate category in
multiplicate models which analyse catch rates to arnve at a
more precise measure ofeffort. What is needed for this new
category are typical values for the parameters describin'g '. e
that gear.

It may now be feasible to describe gears by the volume of
water swept method originally attempted by Treschev
(1978; Coop. Res. Rep. ICES 79:54p). This work was not
accepted earlier because Treschev originally tried to apply
his model to a11 gears, this was not the best approach. With
advancements in measurement techniques this method may
DOW be more practical. For some species the catch is a
function of the area ofseabed swept and not the volume of
water and this parameter would need to be measure where
appropriate.

CO.....FACTi rA~'EPOlV
RELPOWi

Where CONFACT/ is the conversion factor for vessel/;
RELPOU~ is the relative power ofthe vessel/; and
AVEPOWis the average power ofthe 10 vesse!s. The
catches ofeach vesse! is then multiplied by the conversion
factor and thus the vessel effect is elirninated.

Several supplementary variables have been identified such
as: vessel position in relation to current; operational
procedures aboard vesse!; tow duration; tow distance; tow
speed; gear type; gear geometry; and, 1:>ridle and warp
lengths. Several ways ure proposed to manage the
variability inherent to their presence. Among those, there
are the use of questionnaires completed by vessels captains.
the use ofa restrictor rope bet\veen the warps to limit the
wing spread and the realisation ofexperiments with
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Clearly, the standardization offishing power by estimating
and controlling the vessel effect in the Canadian sentinel
fishery illustrates the complexity of standardizing eifort in
research surveys. Here this fleet will be homogeneous
because it will use the same fishing gear.

The Working Group endorses research to improve the
precision ofeffort data by establishing empirical
relationships bet\vcen vesse! and gear. The Working Group
realizes that the use ofa measure offishing gear with
traditional measures ofeffort data in stock assessment is a
fairly new area and it anticipates that the EC collaborative
project will provide some clear insight into its feasibility.

•



OTHER RELATED TOPICS

4 SELECTIVITY STUDIES

4.1 KeJoote Presentation: Tbe use of selectivity data
in stock assessment - R. Cook, UK

Introduction
At present the only method alIO\\'ing effective control ofa
fishery is manipulation ofthe exploitation rate. Tbe rate of
exploitation ofany stock is strongly influenced by the
selectivity ofthe gear used in that fishery. Selectivity plays
a major part in the exploitation rate offish stocks and is
therefore an important tool for fishery management. This
seminar concentrates on size selectivity, principally of
towed gears and in particular the selectivity ofcodends.

Selectivitv and fishing TTlortalitv rate
• The fishing mortality rate of an exploited population is a

measUrc of the proportion offish removed by fishing over a
given time (usually a year). It mayaiso be crudely
represented as a function ofthe product ofboth fishing
eifort and the ·catchability" ofthe fish. HO\vever, by far the
major component of"catchability" is the selectivity ofthe
fishing gear, and in particular the codend. It is important to
note that ifwe want to control fishing mortality then it can
be done either by controlling eifort or by controlling
selectivity or both.

Size dependent mortalitv
Selectivity of a codend is dependent upon the size offish
attempting to pass through the gear and generally assumes a
sigmoid shape. Since fish in a population \\ill have a range
ofsizes, the modification of the codend selecthity will alter
the exploitation pattern ofthe fishery and can lead to
improvements in the expected equilibrium yield.
Managing gear selecthity is therefore an important means

• offully exploiting the growth potential offish. However, it
must be emphasised that, because fishing mortality is also
dcpendent upon on fishing eifort. controlling gear
selectivity alone is insufficient to manage a stock at a target
exploitation rate. Fig. 4.1.1 illustrates this property. Fishing
mortality rates which remain in the fully selected size range
are little affccted while those at the younger ages are
substantially reduced. By contras!, if effort was altered the
effect would be the same for all age groups. Tbus, in
general, selectivity properties are most useful for improving
the exploitation pattern (i.e. age dependent mortality) ofthe
fishery while effort controls are most useful for controlling
the overaIl exploitation rate.
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Properties of selectivity ogives
Tbcre are two ways to change size selectivity propcities
(Fig. 4.2.2). A change in location (or L,J shifts the curvc to
thc left or right but retains the same slope. Altcring the
slope (sclcction range) by changing thc steepness ofthe
cun'e retains the same L,o' A gear Vtith a steep slope
(narmw range) rctains all the fish above L,o, but allows all
fish beIow it to escape. A gear with a low slope (\\ide
range) still retains a large number offish above and below
L,o·

It i.s commonl~ argu~d that it is desirable to shift selectivity
ogIves to thc nght , I.e. change oflocation, to protect
juvenile fish. This is true in hea\ily exploited fish stocks
where juveniles comprise a large part of the catch. Howevcr
, it is possible to have a mesh size tao large resulting in too
many fish escaping and dying before they are caught at a
larger size. It is often possible to calculate an optimum
mesh size for a particular stock. Fig. 4.2.3 shows a
calculation for North Sea whiting which suggests that a
mesh size ofabout 110 mm would be an optimum.

Gears which possess a steep selectivity ogive arc sometimes
claimed to have "better" selectivity properties than those
with a wide selection range. This is not necessary always
the case. Steepening the seIection cun'e but retaining the
same Lso wiIl give more protection to small fish but
increascs the potential mortality on larger fish which may be
undesirable ifthe spav.nmg stock is already depletcd. In
addition, steep selectivity cun'es will tcnd to exploit a
smallcr size (and hence age) range offish which means the
catch will be comprised offewer year classes. This can
mcan that catches "'ill show greatcr intcr-anmial variability.

Technical and biological interactions
It is important that fish stock assessmcnt quantify the
expected changes resulting from the implementation ofa
new gear or mesh size. This requires a knowledge ofthe
selecthity characteristics ofboth the existing gear and the
new gear. Altering gear selectivity can have an effect on
both technical, ego sequential competition between multiple
gears exploiting the same stock (Fig. 4.1.4), and biological
interactions, ego increase mesh results in increase natural
mortality in a stock due to predation, which counteracts the
effect of increase mesh size.

Tbe use of selectivity data
Tbere is a practical question ofhow best to use selectivity
data in stock assessments. First of all it is worth briefly
considering one ofthe commonest methods ofevaluating
the effect of a mesh size change on an exploited stock. In
essence all that is done is to re-calculate a mew set ofage



dependent fishing mortalities based on the new mesh size
using the equation:

where "old" and "new" refer to the old and new mesh sizes.
The parameters, S are calculate directly from selectivity
ogives derived from experiments. Tbe new fishing
mortalities can be used in any assessment model. It is clear
that in the above equation there is an implicit that the
observed fishing mortalities corrcspond the mesh size
quantified by S. Ifthe ratio of selectivity parameters in the
above equation is not represented ofthe true operational
selectivities in the fishexy then subsequent estimates of

. fishing mortality and the assessment \viII be in error.

The main issue is how best to quantify the selectivity
characteristics of a fleet. Any fishing fleet will be
heterogeneaus to a greater or lesser degree and even given
the same nominal mesh, the selcctivity ofthe gear is vessel
dependent. It should be emphasised, that while it is
necessary to conduct selectivity experiments in somewhat
ideal conditions, there is adefInite need to establish a link
between experimental data and the eiTective selectivity of
commercial fleets. How best to do this? Solving this
problem will almost certainly need arecourse to indirect
measurements of selectivity based on the passive
dimensions of gears and the size range offish retained in
them. An exploratory analysis is required in order to
identiiy the most prornising way forward.

Although most selectivity experiments concentrate on
commercial gears, there is an important need for selectivity
data relating to sampling gears used on research vessels.
There is concern about the degradation ofcatch data from
otlicial statistics as a result ofmis-reporting. This has
resulted in an increasing reliance on research vessel survey
data, which need to be corrected for the eiTects ofsize
specific selection by the sampling gear. Selectivity
information for these gears would be a valuable
contribution to the correction of potential bias.

4.1.1 Discussion.
There are differences in measured selectivity between
different fleets and the Working Group stressed the
importance ofcareful measurement of the selectivity for
each fleet. Fisheries managers should appreciate that this
value does vary between fleets and that while it is assumed
that measured selectivity is reflective ofthe real values, it
may in fact not be the case. Thus the differences between
fleets exist but to what degree? Although there is great
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variation in selectivity parameters estimated for individual
experiments and commercial hauls, it may be perceived to
carry over these inaccuracies to the selectivity values ofa
fleet as a whole. However, the number ofhauls taken by a
fleet would average this data out, and thus allow for better
predictions. Stock assessment calculations, which normally
use age classes, as opposed to length, \\ith respect to
frequency distribution, would benefit ifselectivity data
could be calculated with respect to age class as weH as
length. This could improve accurate calculation offieet
selectivity values. Tbe Working Group recognized the need
for age selectivity data in assessment work and encouraged
all members to take their data one step fwther and provide
selectivity information based on age.

The Working Group noted that many selectivity
experiments were being carried out by many institutes each
year, and wondered how often stock assessment researchers •
actually reviewed these new selectivity parameters .
Clearly, there must be adefInite eiTort to use the most up to
date selectivity parameters in deriving age dependent
fishing mortalities in assessment models. More
communication between gear and stock assessment
researchers is needed and this could be achieved if the
FTFB Working Group formally report to the ACFM.

•
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Fig. 4.1.3 The theoretical optimum mesh size for Nonh Sea whiting assuming stationary

recruitmcnt and natural mortality rat.es.
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4.2 IIDpro\'cmcnts in dcsign ofcodcnd conrs - J.
Robertson, (UK) and N. Lowl")', (Denmark), B.
K)'noch and IL Özbilgin (UK)

Tbe designs ofcodend covers used for estimating selectivity
have recently been improved by the use of2.5 m diameter
external supporting hoops which hold the meshes ofthe
cover away from the codend in order to prevent masking of
the meshes. However, in some circumstances there appears
to still be masking with this design. In order to further
improve the cover design, a 3 m internal hoop was used and
is reported here (Fig. 4.2.1). Video observations showed
that this gave a significantly greater clearancc around the an
part of the codend, and that this was further improved by
using a smaller hoop to hold the cover clear at the front of
the codend.

~andling ofthis cover design can be difficult, especially
_uring poor weather conditions. Tbe problem ofreduction

ofllow rate within the cover and codend may be altered by
the use ofthe cover, this problem should be further
investigated before continuing to use the method.

4.3 A comparison ofthe twin tranl and conrcd
codend methods of selecth'ity measuremcnts 
J. Robertson and R Ff)'er, UK

Tbe me3Surement ofcodend selectivity is accomplished by
two main methods, namely the twin or trouser trawl and the
small mesh codend cover. Tbere were nine hauls with the
twin trawl and ten hauls for the covered codend technique.
We compare the selection parameters for haddock from
both methods and fmd that there is no difference.

4.3.1 Discussion.

•
- A.. lower Lso for the cover was expected due to masking and

110w effect which could affect escape behaviour, however,
this was not evident in this experiment. Lack ofdifferences
in Lso could have bcen due to the low number ofhauls.

4.4 Gcar performance and catch comparison trials
benncn a singlc trawl and a rn-in rigged trawl
- G. L Sangster and M. Breen, UK

During a 15 day February eruise, Nephrops and fish by
catch data were collected from a single trawl and a 3-wire
twin rig towed by a 550 hp eommercial vessel. Tbe single
net was a "scraper" type trav,-l suited to the size ofthe
vesse!. Tbe two identieal twin rig "seraper" nets \....ere ofa
size normally fished in dual formation by that same vesse!
on the same grounds. Both gears used 70 mm stretched
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mesh cod-ends. At anormal towing speed of2.5 knots,
eomparisons were made ofboth ofthe gear's catches,
together with each gear's performance using remote
instrumentation. Furthermore, because ofthe behavioural
activity ofNephrops, catches were compared dtiring the
periods ofda\'m, day, dusk and nigbt. Tbc ship's fuel
consumption wand trawl geometry as monitored during
each ofthe 54 hauls accomplished (Table 4.4.1). It was
concluded that during each haul, the vessel used an average
of 19.6% litres per hour more fue! when towing the rnin rig
compared with the single trawl and that the average swept
area (ie, thc product of the board spread and the distance
eovcrcd) ofthe twin rig was 15.3% greater. Tbe headline
heights ofboth gears were similar, ranging from 2.0 -
2.3 m, whereas the combined wing end spreads (55.2 m) of
the twin gear \vas 26% greater than the spread (40.7 m) of
thc single net. Tbe twin trawl significantly out-fished the
single trawl for haddock, flatfish (plaice and lemon sole),
Nephrops and byeatch (Fig. 4.4.1). eod also showed
increased catches by the twin trawl, however, this was not
proved to be significantly different. Tbe greater eatch for
haddock and byeatch was attributed to the greater door
spread and wing-end spread ofthe twin trawl. Over the
same swept area the twin trawl was still more effective at
catching ground species (monks, llatfish and Nephrops).
Tbc increased eatch ofmonks is thought to be due to the
shallower bridle angle ofthe twin trawl (Table 4.4.2). A
difference in the ground gear shape was noted between the
two trawls and this could imply different fishing abilities for
ground Ihing species (Nephrops, plaice and lemon sole).

4.4.1 Discussion.
Bridle angles observed in this experiment could bc different
from those usually seen in commercial operations.
However, this study was comparing 1'....0 trawls as operated
by a single commereial fishing, thus the bridle angle would
be determined by a single set ofdoors. It was also noted that
,"ing shape ofthe scraper trawl could have a major
influence on the catch. Tbe Working Group agreed that this
work is necessary to provide much needed management
information for fisheries using the 1'.vin trawl, and expressed
hopes that the work would continue.

4.5 Recent developmcnts in seledh-e midwater
trawls - B. van Marlen, The Netherlands

This project aims to improve the selectivity ofmidwater
trawls in a mixed fishery on mackerel, horse mackerel and
herring. Fish will be discarded at sea when its quota is fully
fished. It was investigated whether behavioural differences
exist that can be utilised to separate the species. A black
tunnel was sho\\n to be an effective scaring dcvice in tank
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experiments described later in this report. Fish tended to
avoid this device. Adjustment oftowing speed was not
found to be an effective measure to separate the species.
Further model design studies on grid arrangements were
done in May 1994 in the SeaFish flume tank. Further
comparative fishing and observation trials were done with
grid sections on RV Solea in September 1994, and R V
Tridens in December 1994 (see Fig. 4.5.1). This paper
describes the results ofthe Tridens trials. Tbe ideas
brought forward after the trials in 1993 were applied with
more success. Not only was the grid section lengthened,
but also leading grids and a flow deflector were added. In
some hauls a remarkable improvement in selection between
Atlantic mackerel and horse mackerel was found. More
evidence is needed to confmn this fmding. Additionally
there is a need for a consttuction that can handle large
C;llches without distorting the net too much.

~.5.1 Discussion.
Tbe Working Group raised concems about the acceptance
of grid systems in the commercial sector, due to their
complexity and problems with handling. It was noted that
this work had changed to using a simpler system with
flexible PVC grids. A rectangular mesh would be needed to
provide the elongated escape zone required at the high
operating speeds ofthis gear. Tbe Working Group re
emphasised that towing speed is a major problem in
selectivity research and more work is needed to clarifY the
effect it has on selectivity parameters.

4.6 Gillnet selecth:itJ in plaice, exposed to different
"statistical" methods. - R. Holst and T. l\Ioth
Poulsen, Denmark

Tbe selectivity of static gear, such as hooks, gillnets and
trammel nets has been studied with various approaches and
a number ofmethods have been developed either for
estimating selectivity or for assessment purposes. For
legislation purposes this area has been given renewed
intcrcst within the framework ofthe EU. Compared to the
study of selectivity in towed gears. in most studies the lack
of a "nonselective" reference causes the analysis ofcatch
data to be less simple.

This paper is associated with an EU-funded study, which
aims to investigate some ofthe methGds that are frequently
applied to the analysis ofgillnet selectivity, with respect to
biological as weil as statistical properties. Previous papers
(Regier and Robson. 1966. 1. Fish. Res. Board Can. 23:
423-54; Hamley, 1975, J. Fish. Res. Board. Can. 32: 1943
1969) have been concerncd with a survey on the
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methodology for gill net selectivity but due to more recent
developments in hardware and statistics and the interest
from a legislation point ofview, more knowledge in this
area is requested.

At this intermediary stage ofthe study, we concentrate on
presenting the results obtained from applying six different
methods to data sampled, using six different mesh sizes in
the Danish trammel net fishery for plaice (Figs. 4.6.1 &
4.6.2). Some ofthese methods are more recent works not
presented in the previous reviews. Each method is
summarised, prior to the presentation ofthe results. Finally
we give abriefdiscussion on the statistical properties of the
methods concerned.

4.6.1 Discussion
Tbe Working Group welcomed these developments in
statistical modelling of selectivity for static gears and look .
forward to future developments.

4.7 Experiments "ith rigid grids in theNephrops
and "'hitefish trawl fisheries. - J. Robertson
ami A. 1\1. Shanks, UK

We report the results from the use ofthrce designs ofrigid
grid system used in the Nephrops and whitefish fisheries in
ICES Area IVa. Grids allow increased opportunities for
unimpedcd escape ofjuveniles from trawl gear. Details are
given ofgrid design and attachment to the trawl with details
ofthe catch retained in the codend and the quantities and
size ranges ofthe escapees.

4.7.1 Discussion.
Tbe Working Group expressed concern about the effect of a
large catch on the device. It was agreed that a large catch,
or indecd large object such as skate and debris, can cause
an obsttuction preventing the catch from reaching the
codend. This device \\'as popular with the fishermen who
have used it. as it is simple to handle on deck. Also, it
appears to cause no distortion of the net, being neutrally
buoyant. (when fitted with the correct floatation, 4 x 6 inch
floats), and attached to the net with the selvedges central
and the net cut on the bar.

4.8 The efTect of haddock selectivitJ of six different
diamond mesh sizes. - R. J. KJnoch and J. 11.
B. Robertson, UK (poster)

Selection measurements for six separate diamond mesh
codends ranging from 90 to 120 mm (fuH mesh size) were
gathcred for haddock (Afelanogrammus aeglefillus L.), on a
single boat trawl using the hooped covered codend

•
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4.12 Methodology manual: Measurement offishing
gear selecth·ity. - J. Foder, Canada (poster).

Measurement offishing gear selectivity has been developed
by the Canadian Department ofFisheries and Oceans in
recognition ofthe need to apply conservation principles.
The manual focuses on size and species selectivity offIxed
and mobile gears operating under normal commercial
fishing conditions. Written for fisberies technicians, senior
fishing personnel and others involved in the practical
conduct ofselectivity work at sen., the manual provides the
reader \\ith the underpinning knowledge required to
monitor demonstrations, collect data and validate scientific
research. Mathematical and statistical examples are
presented to facilitate understanding and application.
Worked examples ofselectivity analysis are provided for
fixed gears such aS gillnets, longlines, baited traps, unbaited
traps and mobile gears - trawls.. These examples carry the
user through the steps and procedures necessaryto analyse
data. Pre-existing data sets and pragrams that can be used

Behveen Getober and December of 1994, redfish (Sebastes
mente/la) sclectivity waS exammed during two 10-day
eommereial fishing trips to NAFO sub-division 3Ps. Tbe'
MV At/antje Lindsey, a 44.5 m stern trawler, was used to
fish in depths of329 to 516 m. Ibis vessers standard
model 96 bottom trawl was modified to a trouser trawl
design which accommodated codends with nominal mesh
sizes of 115, 105 or 90 mm, rigged with and \\ithout
lastridge ropes hung at 88%. Tbe studyts objeetive was to
reduce, below 5%, the :uDount ofsmall redfish (<23 cm)
caught while optimizing the retention ofcommercial sizes.
Comparative results showed the codends \\ith lastridge
ropes consistently catchiIig fewer small and more
commercial-sized fish than codends ofsimilar mesh size
without these rapes (Table 4.11.1). Selection ranges
obtained for the codends without lastridge rapes varied
from 4.6 to 6.6 cm and from 3.3 to 3.8 cm with lastridge
ropes. Tbe L50's assessed for the 115, 105 and 90 mm
mesh sizes were 31.5, 28.5 and 27.2 cm when not using
lastridge ropes and 32.3, 32.1 and 26.9 cm with lastridge
rapes, respectively (Fig. 4.11.1). Gfthe codends evaluated,
optimal selectivity was obtained using the 90 mm nominal
mesh size \vith lastridge rapes. Sets with this codend
caught only 1.3% small redfish and possessed a narrow 3.3
cm selection range whicb maximized retention of
commercial sizes.

•
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technique. A gradual impravement in selectivity was
demonstrated as mesh size was increased (Fig. 4.8.1)

4.9 Tbe effect of conr mesh size and codend catch
size on codend selectivit)'. - F. G. O'Neill and
R. J. K)'nocb, UK (poster)

Seleetivity trials were carried out to test whether an increase
of the cover mesh size wouId have any impact on the
selcetion parameters of the codend fished and to examine
thc effeet ofeateh size on sclectivity. Tbc increase ofeover
mesh sizc from 40 mm to 60 mm had no effect on the
selcetion parameters ofthe 100 mm codend tcsted. Tbere
was a significant increasc ofthe 50% retention length for
both haddoek and whiting over the range ofcateh weights
considcred which was from 100 kg to 450 kg.

4.10 Effects ofsub-sampling procedure on the
accurac)' ofparameter estimates from
se1ecth·it)' experiments. - 11, ÖzbiJgin arid G,
Holtrop, UK (poster)

Sampling only a proportion ofthe total catch is a common
method ofcollecting selectivity data. To investigate the
effeets ofsub-sampling on the accuracy of the selectivity
data, a ten dav sea trial was conducted in July 1993 on
board a co~ercial trawler using the covered codend
technique. Codends were tested under normal fishing
conditions, except for the use ofa cover and shorter haul
duration. Data were collected for haddock which usually
comprised halfthe cateh weight. The catch was put into
standard baskets and every haddoek in all baskets was
measured. More than 60,000 haddock were measured in 18
hauls ofwhich 13 were accepted as valid. Two different
gears were used.

The results showed that thc parameter estimates defmitely
improved ifthe eateh is weIl mixed before a sampie is taken
from it (Fig. 4. 10.1).Variancc reduees as more baskets are
sampled, but this does not necessarily imply that the
parameter estunates are better. This may be linked to the
ratio ofsampling proportions which should be in the range
ofO.3 to 3 (ICES Manual on Recommended Methodology
of Seleetivity Experiments)
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4.11 Study ofthe innuence oflastridge ropes on
redfisb selectivity in a bottom trawler. - G.
Drothers, W. M. Hickey and D. 1.. Doulos
Canada (poster)
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in the analysis arc provided on diskette. Directions for
using these prograrns are found in the appendices to the
manual. Onee familiar with the programs, the user can
input and analysc their O\m data sets.

implications ofcodends constructed with mesh sizes of45,
50, and 55 mrn. There was little differences in the eatehes
ofshrimp (amount or size) taken by 45,50 and 55 mrn
eodends.

•

4.13 Canadian northem shrimp selectivity
programme. - D. Tait, Canada (poster)

4.14 Selectivity in Baltic cod trawls "ith square
mesh codend windows• .;. N. 1.owry, L. H.
Knudsen and D. Wileman, Denmark (poster)

•

Fish By-catch Selectivity Experiment
In the first project, the Canadian Department ofFisheries
and Oceans , in conjunction with Fishery Products
International (FPI), carried out an cxperiment bctwecn
January and March, 1993, to investigate, under eornmereial
eonditions, the effeetiveness of: (I)the Nordmore grate,
using three different bar spaeings (22 mm, 25 mm, 28 rnm)
in reducing fish by-eatch, and (ii) a square mesh codend in
reducing the eatch ofindustrial (small) shrimp. Tbe grate
was found to be effeetive in reducing the by-catch ofnon
target species especially groundflsh and redueing sorting
time for the eatch. Some lost ofeommercial shrimp
oecurred. In the mesh shape experiments the 43 rnm square
mesh caught a lower eount per kilogram than the 43 mm
diamond mesh, i.e square mesh caught larger shrimp.

Industrial (Small) Shrimp Bv-catch Experiment
The second selectivity experiment, condueted offthe
northeast coast ofNewfoundland and Labrador during the
spring of 1993, involved sea trials ofvarious selectivity
devices to assess their performance in reducing they by
eatch of industrial (smalI) shrimp using means other than
increases in mesh size. It was hoped that these trials would
greatly diminish the catch of shrimp (carapace size 21 mm
or less~ approximately ISO or more per kilo) with a
minimum loss in overall cateh. Four trials were carried out
to tcst a variety of combinations of lastridge ropes and
sorting grates. It was coneluded that lastridge ropes and
sorting grates elearly show promise in excluding industrial
shrimp from the eatch, with catch rates being higher with
the lastridge ropes in comparison to grates. Further research
isneeded.

Mesh Size Selectivity Experiment
Tbc third projeet was condueted on a pan-Atlantic basis and
was designed to reduce the ratio of industrial shrimp in the
catch without incurring a loss oflargQ" shrimp. Codends
constructed ofmesh larger than Canada's regulation size
(40 mrn) have been tried elsewhere, and there was much
interest in the new 55 mm codend mesh regulation
introdueed in April 1993 in Greenland. Tbe objective of
this experiment was to investigate, under eomrnereial
eonditions, the seleetivity characteristies and catch
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Covered eod-end experiments were made using 105 mrn
cod-cnds v.ith panels ofsquare meshes of 105 mrn, 115 mrn
and 120 mm inserted on each side below the selvedges. Tbe
use ofthese panels gave a significantly greater selectivity
than the standard 105 mm eod-end eurrently used, and the
resuIting overall selectivity appeared to be proportional to
the \\indow mesh size (Fig. 4.14.1). A eomparative fishing
experiment \\ith the same eod-end gave slightly different
results to the eovered cod-end experiment. Tbe first
experiment indicated that the 105 mm cod-end with a 120
rnm square mesh window and a 120 mm standard diamond
mesh eod-end should have similar selectivity. In fact the
eatch was 25% less in the window eod-end.

4.15 The efTect oftwine diameter on trawl codend
seleeth'ity. - N. 1.owl")', Denmark (poster).

An investigation was carried out on the effeet ofusing
different t\\ine sizes on seleetivity for cod and haddoek in
the North Sea. Four double t\\ine eod-ends were tested,
t\\ines ranging in size from 2.7 nun to 4.8 mrn, and 3.6 mrn
to 5.9 mm single t\vines. Tbe experiment used a t\vin trawl
with t\vo covered eodends ofdifferent t\vine types. Tbe
results were equivocal, there was some indieation ofan
effect of inereascd t\vine thickncss rcducing selcctivity
observable in individual hauls (Fig. 4.15.1) but this effcct
was not seen in the combincd haul analysis duc to a high
dcgree ofbct\veen haul variability. -•



Fig. 4.2. 1 The cover fitted with a 3 m diameter hoop made !Tom 62 mm diameter alkathene tube with a l.8 m
diameter external forward hoop fitted at a position l.6 m from the cover join



Table 4.4.1

-- ,

Measurements of gear and vessel parameters from the single and the twin trawl experiments

..

I 11 Single ITwin I
I

Average board spread 83.0m 103.0m

Average wing spread 40.6m 55.2m (combined)

Average headline height 2.3m 2.1m

Average bridle angle 13.30 6.60

Average swept area 152.9m2 180.59m2
(x 10.000)

Average fue! 51.0 Ltrs/hr 61.0 Ltrs/hr
consumption/haul

Average distance between N/A 26.7m
the inner wingends of twin
rig.

Table 4.4.2 Statistical analysis ofthe mean bridle angle per gear type using Student t-test

-

D~~e IJ~.: ~
T value T critical d.f. P

value

Haddock* 0.929 27 0.473 25 5.20 2.014 45 0.0000
0.093 0.031

Whiting 0.0835 27 0.0312 25 5.95 2.037 32 0.0000
0.0083 0.0030

Cod 0.869 27 0.455 25 4.60 2.032 34 0.0001
0.083 0.035

Flatfish* 1.087 27 0.750 25 2.50 2.016 44 0.016
0.090 0.048

Monk 0.346 27 0.307 25 0.78 2.017 43 0.44
0.042 0.027

Nephrops 0.0923 27 0.200 25 -3.04 2.035 33 0.0046,
0.015 0.032

Bycatch* 3.00 27 1.541 25 4.99 2.014 45 0.0000
0.27 0.12
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Catch/Unit Area Swept between doors

Haddock
Whiting

Cod
Flatfish

Monk
Nephrops
Bycat~h

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Mean Catch Weight (kg)

I_SingleliTwin I

Catch/Unit Area Swept between Wings.

,
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Haddock ji==~'-li-i-Ti
Whiting

Cod
Flatfish

Monk
Nephrops

Byc~t~h

. .
o 0.5 1 1.5 2 2.5 3 3.5

Mean Catch Weight (kg)

,-Single BI Twin I
Fig. 4.4.1 Comparison ofcatch per unit area using door and wing spreads of the single and twin trawls.
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Fig.4.5.1 Grld-arrangement IV
TRIDENS 94: Hau19-16
Project TE-3-613

mestiSize 40 mm

buoyancy Bltr.

g':l'dln~ grlds spanned \ f10w deneelor (scoop)
Wlth netting yam 8\
10 mm spaclng

grlds wllh monolD wlres
(B=2mm)
bar spaclng 30 mrn

~ bJack nellfng 40 mm

grld wlth net
meshslze 40 mm

.'
.'
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Table 4.8.1 Selection parameters ofhaddock derived from six different diarnond mesh sizes

Number in
Nominal Actual Combined 50% Selection Total numbers selection ranqe
mesh mesh hauls length factar range large small large small
size size * mesh mesh mesh mesh
(mrn) (mm) (ern) (ern)

90 88.2 3 29.0 3.2 4.9 2324 20044 660 1258

95 94.0 3 31.4 J.J 9.6 3526 15030 235 624

100 98.4 5 30.1 3.0 4.5 5659 25689 1595 2542

105 101.8 5 31.4 3.0 3.7 1324 24211 315 243

110 108.0 3 32.7 3.0 4.1 436 23798 150 295

120 118.0 4 39.4 3.3 5.9 350 22069 111 203

*Based an nominal mesh size •
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o
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16 20 24 28 32 36 40
Length (ern)
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•

Fig.4.8.1 Mean selection curves ofhaddock for six diamond mesh sizes
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Fig.4.10.1 Effects ofsub-sampling on the aceuracy of selection parameters for haddock
Notation: 1_4 means that 1 basket was sampled from the codend and 4 from the cover
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Table 4.11.1 Summary ofcatches tor each ofthe redfish selectivity experiments using Iastridge ropes hung at 88%

% Under
"'23cm

·.:~2.5

':~~:~r .
'·3(>:0
.'~';.._:.;' '

'~~O'" 4''. .
: ·~t~•.·::, _,

.JO.9
~..;.~:(..
.~ 1.3- .

·'3631

3091

1024

. 3571

2304

3991

# Sampled

No

Yes

Yes

",,,,. 115" ,," No

Yes

• These catehes represent the redflSh taken in both legs of the trouser trawl eodends.
Note: All experiments were performed between Oetober and December of 1994.

d\iesffiSfzet Lastridge

iz~tl~~~~l Ropes

•
- - - With Lastridge

---- Without Lastridge
~---------U------""

0.75

0.50

Retention Probability
1.00

0.25

0.00

13 16 19 22 25 28 31 34 37 40 43 46 49 52 •Length (an)

Fig.4.l1.l Redfish selectivity using 90 mm mesh codends with and without lastridge ropes hung at 88%

Lastridge: With Without
a
b
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l50 (ern) 26..9 27.2
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S.R.(ern)
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S.F. 3.1 3.0
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Fig4.14.1 Selection curves for Baltic Sea cod derived from various configurations
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5 FISII BEHAVIOUR STUDIES

5.1 Ke)'note Presentation Tbe role offish behaviour
iri size and species selectivity offishing gears. - C.
S. Wardle, UK

Tbc problem ofthe many variables in fishing. This
seminar dealt with the thI-eshold for actlve beha\ioural
reactions based on light le\'els, what happens when there is
no light and what effects the daily and yearly changes in
light level and watcr \isibility can have. The complications
ofsize effects on species selcction arid, species effects on
size selection were discussed, with examples ofsWimming
performance differences and other factors. Those present
were reminded about the additional complications due to
variables, such as seasonal temperature and depth, on
swirriming abilities and the effccts on behaviour that might
be expccted.
Some experiIiiental variables are controUable. The
problems in making careful studies, sUch as comparath'e
fishing trials, \\'ere outlined. Ä$ was the importance of
igrioring visual effects, such as colour ofthe materials used
to construct different parts of the gear under study or use of
artificiallights, where both these can cause serious changes
in the subtle effccts ofthe underwater light on the gear as a
visual stimulus to the fish.
Catch ami interpretation ofllhat is going on. The catch
ofafishing gear is a result reflccting the combination of
many variables. Any interpretation must be based on sound
basic understandmg arid appropnate measurement ofthe
relevant ,..ariables. Each variable that can modifY the limits
to the ability offish to behave can alter the catch
composition. We are beginning to imderstand these
variables aIid they should not be ignored in any gear
development or comparative study.
Codends, ditch jumping, siens and mesh selectivity. As
part of a continuing effort to investigate how cod ends might
be made more selective, tank experiments have been
developed \\'hich investigate the mechanisms whereby fish
can be encouraged to swim through the meshes ofa
confming funnel, modifying the natural behaviour which is
to keep cIear ofthem. Thc most effcctive cause for fish
choosing to pass through the funnel meshes is a cmnplete
blockage ofthe funnel arid this is similar to the case at the
rear ofthe con\'entional codend. IIi all the tank
expenrnents, an effcctive illusion has been found to be a
tunnel made from black canvas or black meshes. Despite
the cIear passage along the centre ofthe dark tunnel, fish in
experiments elect to pass laterally around the outside ofthe
dark tunriel, even ifthis means passing thrOugh meshes.
This arrangement hris no\v been tried during a variety of
research cruises and has continued to convince observerS

I:...
I.'·
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that it is calising large numbers offish that normally ignore
meshes or grids to pass out abead ofthe black tunnel. (See
Fisheries ResearchMay 1995, vo123, pI57-174). Fish will
avoid entering predatory mouth like structures. Changes in
contrast can appear like a predatory mouth. In some
circumstances fish desperately avoid entering the mouth.
BUT: These fmdings have pointed to other problems which
tan be identified "DITCH JUMPING" behaviour'. They
are problems cOmmon to all panel-windows and grid
windO\vs as u'ell as all gears where fish are required to
dodge out thI-ough meshes. Tbe problems are listed here:

I. Fish choose to take the clear path away from the netting
walls (keep clear ofthe ditches).

2. The clear path must appear blocked for fish to take to the
mesh walls (to ditchjump).

3. The Predatory mouth illusion blocking the clear path is a
good way ofstiuiuIating ditchjumping.

4. Selection panels or grids positioned in extensions abead
ofthe codend mvolve seriously fast water flow on either
side ofthe mesh (create deeper wider ditches).

5. Fish arrhing here are already physically exhaUsted
(reduces their ability to jump ditches).

6. Cold seasonally temperatures slows do\\n the maximum
speed swimming ability (reduces their ability to jump
ditches.

7. Smaller fish have less ability than larger fish to jump
ditches.

8. LO\v light levels reduce the stimulus and glow materials
may be needed below certain low light levels to maintain
ditch jumping.

9. Ditchjumping involves behavioural decision thre"sIloldS .: ..
effccted by 1-6. . '~"":'"

10. Hydrod)namic heip in the form oflocal flo\v modifi~rs
could be useful (bridges!).

5.1.1 Dimission.
The Working Group were concerned ifthe behavioural
responses offish to fishiIig gearwould change at different
densities..There have been obsen'ed different reactions by
fish in different densities but it was diflicult to state that
these were simply density dependent responses. Ä$ an
example, observations ofashoal ofsaithe S\vimming into
the cod-end ofa trawl, which norinally individuill silithe
\\'ouId outswun, are presumably due to a shoaling fright

SEJplanatoi-y n~te: Passing through meshes is beh~viourally like ditch
jumping, where a ditch in human tennS is a channel ofwater bloclüng the
progress of a waIk across a fjeld and at some judgeable point might be
jumpable, whereas at other points is judged as a barrier and will cause a
divemon in the walkers progress. Ditch jumping involves a balance between
the individuals ability10 jump the prevailing conditions and the judgement of
the problem.

, f .: •
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reaction. It must be emphasised that when designing any
selective device the designer should be aware ofthe way in
which fish react to stimuli. That is, the leap across the
"diteh" must be made as easy as possible.

5.2 Studies on the use ohisualstimuU to control
fish escape (rom codends. - C. Glass, UK..

A school ofAtlantic maekerel (Scomber scombrus) was
eonditioned to circulatc a large swinuning pool tank,
passing through a eonstricting fiumel ofnetting on each
eircuit Tbc fiumel comprised two panels ofnetting (400
mm square mesh) narrowing to a eentral gap (0.6 m x 0.9
m). Tbc proportions offish passing through the meshes of
the funnel wcre noted in three experimental conditions.
When given a clear path through the fiumel almost all the
fish avoided the meshes and over 92% ofthe fish crowded
through the gap. When faeed \vith a fine mesh (35 mm)
netting panel bloeking the gap, all fish passed through the
meshes ofthe funnel itself. When a blaek-walled open
ended tunnel was positioned beyond the opening ofthe gap
all the fish passed through the meshes ofthe netting panels
and none through the gap and black tunnel. Tbese
experiments confmn that fish keep clear ofnetting panels
and are reluetant to pass through large meshes when a
clearer passage is available to them. They also show that
fish v.ill pass through meshes when the alternative route is
blocked or appears in some way (black tunnel effect or
visual illusion) to be a less clear route. Tbe results are
discussed in relation to the role offish behaviour in the
selective efficieney offull-scale fishing gears.

Observations were made at sea to quantify penetration of
meshes by fish caused by addition of a black tunnel behind
three different open mesh netting configurations in the
extension region ofan otter trawl. A Marine Laboratory
"North Sea" 600 hp four-panel trawl was used throughout
the study. A remotely controlled television system was
positioned alongside the extension area ofthe net and
observations offish behaviour (mainly haddock and
whiting) in naturallighting conditions were recorded on
vidcotape for later analysis. Tbe proportion ofthose fish
entering the extension which escape through the meshes
was detennined. With the blaek tunnel in place the
beha\iour ofthe fish was modified and despite their
exhausted state fish swirnming towards the codend were
seen to turn and S\\1m abead of the tunnel. Fish
approaching the tunnel tail first was seen to speed up and
attempt to hold station abead of it In both cases fish
appeared reluctant to enter the tunnel and many were
observed attempting to pass through the open meshes abead
ofthe leading edge ofthe nmnel. lbe proportion offish
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escaping from the three net configurations without a tunnel
was low but increased with addition ofthe black tunnel.
With a square mesh extension the eirect ofthe tunnel was to
raise the proportion escaping from around 18% to 77%.
With a square mesh window, nwnbers escaping rose from
20% to 60% and, even with diamond meshes abead ofthe
extension, the proportion eseaping rose from 5% to 40%.
Tbe results are diseussed in relation to the selective
efficiency oftowed fishing gears.

5.2.1 Discussion.
Tbe Working Group expressed coneerns as to whether this
system would work at low light levels, especially at night. It
was agreed that below the dark adaption threshold ofthe
fish this behavioural response would not happen. In
addition, while a fluorescent panel could be used to
compensate for the low light levels, this was difficult to
assess, as there are no visual imaging systems that will
currently work in such low light conditions. Tbe "escape"
response varied according to the fishes orientation in the
nel. When passing into the net tail first, as the tunnel
approached the fish would S\\1m faster and hold station with
the tunnel, and eventually attempt an escape. However
when entering head first the fish will either turn and hold
station or immediately attempt an escape. In addition, the
responses seen in the work so far do not appear to vary
between different species. It was noted that this behavioural
response is likely to break dO\\n when a large catch is
washed passed the tunnel at high speed. In addition the
Working Group noted that such a gear design would be
extremely difficult to legislate for, in that its use could havc
to be limited to particular times ofthe day and year Tbe
Working Group stressed how this work exemplifies the
importance ofmeasuring and using fish behaviour in
selectivity studies to achieve desired results.

6 SURVIVAL STUDIES

6.1 Survival ofshrimp and smaU fish in the
inshore shrimp fishery in Iceland. -
G. Thorsteinsson, leeland

Ibis paper is apart ofa Nordic project on the survival of
shrimp and small fish. Tbc experiments were carried out by
a research vessel in tsafjaröardjup, NW Iceland, in
September 1994. Generally, the sunival ofshrimp which
pass codend meshes was high (Table 6.1.1). However, the
survival of discarded shrimp was very low, unless thc
shrimp was discarded immediately after being brought on
deck Table 6.2.2. The survival ofsmall fish in cages ",here
escaping shrimp and fish wcre kcpt, was generally low.
Direct observations indicated that the main reason for the

.
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mortality was captivity together with the shrimp and not the
passing through the codend netting. However. the low .
number ofO-group gadoids prevents a significant statement.

6.2 A re\'ised method of assessing skin damage to
fish escaping from tra"'1 codends. - M. Breen
and G. Sangster, UK (poster)

Methods for assessing the damage to skin offish escaping
from trawl codends have previously used simply visual
estimates. A method is described in which the area ofskin
damage for two gadoid species. haddock (Melanogrammus
aeglejinus) and whiting (Merlangius merlangus), is
assesscd objectively. Damagcd skUi is stained and
photographed, and an accurat~ estimate of the damaged area
relative to the fish is caIculated using image analysis
techniques. In addition. an histological description is

•
incIuded ofthe normal skin structure ofthe two gadoids and
the varying degrees ofdamage sustained by these tissues.
An attempt is made to relate the vaI)ing degrees ofdamage
sustained by skin tissue to the form ofstaining seen.

6.3 Trawl deck discards: Assessing the handling
and sun'ival ofthree groundfish species.
A. Carr, USA (poster)

Juvenile groundfish deek diseards and eodend eseapees
were coIIeeted during normal fishing operations during the
summers of 1993 and 1994. Tow durations were either one
or three hours. Once landed juvenile Atlantic cod (Gadus
morhua). American plaice (lJippoglossoides platessoides)
and yeIIo\\tail flounder (PleuronectesJerruginea) were
placed in one of three deck treatments, wet, spray or dry
bins, for a set period oftime. Sunival rates were
deterrnined by placing the "discarded" fish in large eages
and returning them to the tow depth for aperiod of about 72

• hours. Codend eseapee survi\'al was determined by
releasing a codend cover/eage approximately 20 minutes
into the tow and returning them to depth for aperiod of24
or72 hours.

Deck discarded was the only species to show differential
survival according to both tow duration and deck treatment.
Cod showing the highest sun'ival (25%) were from one
hour tow - dry trays. Cod showing the worst survival were
from the one hour tow - wet trays (0%). Neither flatfish
species showed any difference in their sUfvival according to
deek treatment. Both showed somewhat better survival
from one hOUT tow durations than two hour tow durations.
For codend escapees. during the first cruise all three species
studied had high 24 hOUT sun'ival (cod had 83% and both
flatfish had 96% survival). After these sunivors were held
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for an additional 72 hours, 94% ofthe cod survived
whereas only 68% and 39% ofyeIlo\\tail and American
plaice sunived. respectively. During the second cruise, cod
and yeIIo\\tail flounder both showed high sunival (96%
and 90%. respectively) while American plaice had only
41 % sunival after a 72 hour soak in the codend cover.
Survival ofescaped fish ofeach species was substantially
higher than fish handled as "discard". Blood biochernical
measurcments revealed that aII treatment groups ofcod and
yello\\tail were highly stressed as soon as they were landed
when compared to "control" values. Control values were
aequired from fish held in captivity for 14 days and from
values obtained from a previous study. ConcIusions made
from compansons ofthese values obtained from captive
animals to values obtained in the field do not take into
account the stress induced changes endured by control fish
due to net capturC or the out ofwater sampling ofblood.
Tbe only physiologieal indieators that showed alterations
with inereased sunivability in cod were glueose and
haematocrit.



Table 6.1.1 Mortality estimates of shrimp passing through square and diamond mesh codends

•

Sla. Codend Towing Mean Catch Weight in cage(g) Time in sea Mortality
nr. type time(m(n) depth(m) (kg) shrimp fish (h) (%)

838 diamond 21 82 77 22199 1195 233 J3.8
839 no 2 83 - 33392 1323 213 8.1
841 square 15 94 223 59703 6934 47 6.9
849 diamond 5 58 191 193 1159 10 42.9
850 no 2 56 - 659 8485 24 14.9
851 square 24 60 10 3159 206 71 1.7
852 no 17 64 - 11847 5188 68 1.9
853 diamond 15 57 71 30370 44800 51 0.5
854 no 10 64 - 32300 1009 23 1.2
855 square 25 56 22 14173 1139 46 2.3
859 square 8 54 58 3144 3307 20 2.6

Table 6.1.2 Mortality estimates ofdiscarded shrimp

Sta. Codend Towing Mean Catch Time on Time in Mortality
nr. type time(min) deplh(m) (kg) deck(min) cage(h) %

845 square 30 84 1122 19.50 20 71.9
845 square 30 84 1122 35.05 20 94.4
849 diamond 11 58 191 4.40 10 62.1
859 square 33 54 85 1.25 23 15.1
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7.2 Measure ofJD geometry oftrawl seale model
in the IFREl\IER-Lorlent flume tank by "ideo
picture anal)'sis. l\Il\Ieillat and D l\Iarichal,
Franee

7.1.1 Diseussion.
Tbe Working Group noted that this system could be used
for a time series sun;ey, but the authors emphasised that the
trawl must be flushed out between sampies to prevent cross
contamination. Tbe sampling de\ice weighs 80 kg in air,
but is neutrally buoyant in the water due to the addition of
floats and its d}namic lift. It can be quickty installed on
many different types oftrawls and although only installed on
a pelagic trawl other configurations or applications can be
accommodated within the concept.

Tbe Institute ofManne Research has, in cooperation with
SCANMAR, developed a new multiple codend system for
sampling tniwls. Tbe system has been used in a large,
pelagic trawl and was controlled by a wireless hydro
acoustic link (Fig. 7.1.1). Ihis new device enables
scientists to bring up sampies from discrete layers in the
water column, without influence from fish arid orgarusms in
different depths. Apart from the fact that the system wiII
give better sampIes and information ofthe fish composition
in the water column, the benefit v.iIl also be the
rationalising effect in having three sampies in one single
trawl hauI.

In the past it was impossible to obtain the complete
geometry ofa trawl net model in a flume tank. With a
spyglass moving along t\\"o graduated rules it was possible
to detennine positions ofsome characteristie points ofour
model, in a vertical plain. This spyglass was placed in front
ofthe lateral observation window. It was also possible to
measure wing spread \\ith the observant placed above the
flume-tank. This method was neither accurate nor
complete. A new method was developed to obtain the
eomplete geometry ofthe trawl seale model. It uses a video
camera submerged in the flume-tank lind placed behind the
model. Tbe video signal goes to a conversion card placed
in a computer and gives a digitised image ofthe trawl. All
the points ofthe trawl are iIluminated by a laser lamp
moving on a troIley. With this conversion card. the sereen
positions (in line and colurnn) ofthese points are obtained.

7.3 On thc influenee ofthe roUer gear on thc eatch
eomposition ofNephrops in a trawl.
E. Dahm and IL Wienbeek, Gcrmany (poster)

A mimber ofscientists working on Nephrops assume losses
in considerable amotint ofthe fishable biomaSs before the
trawl. Tbe poster presented quantifies this assuniption by
example ofanormal groundfish trawl with a roller gear.
Tbe escaped crayfish were caught by a bag-net system
niiming undemeath and behind the groimd rope. Thus, olllY
8,9% ofthe available marketable prawIis got into the main
codend. In the case described the roller gear showed the
same selective characteristics as the meshes ofa codend
\\ith an L50 of 1l cm totallength and a selectivity range of
3 cm (Iable 7.3.1; Fig. 7.3.1). The authors question the
effect ofany codend mesh size regulation protecting smaller
_als ifno regard is taken to the grouiid gear selection
before the trawl and soggest a research program
investigating this more elosely also on commercial
Nephrops gear.

After calibration ofthe video picture, the real positions of
each iIIuriUnated point is calcuIated. ThuS, it is possible to
reeonstitute the 3D form ofthe trawl Fig. 7.2. I).

7.4 Eseapement ofruh under the fishing Une ofthe
GOV traft'l at different ruhing plaees ofthe
North Sea. IL Wienbeek, Germany (poster)

Arecent ICES paper describes a footrope for the standard .
GOV-trawl which ought to reduce much of the escape
observed in other trawls. Tbe poster presented shows that
this assumption is far from being correcl. The GOV in its
present configuration shows length and species dependent
escapement beneath the ground rope (Fig. 7.4.1). The
situation is worsened by the fact that for unknO\m reasons
this phenomenon shows up in differing impoitance at
different fishing areas (Fig. 7.4.2). The results question the
suitability ofthe GOV as a tool of a young fish survey.

7.5 Survey trawl stlmdardisation üsed in ,
groundfish sun'cys. B. R. MeCaUum and
S. J. Walsh, Canada (poster)

Tbe variability in survey trawl efficiency is one component
kno\\n to contribute to the variance in bottom trawl
abundance estimates. Survey gear efficiency is dictated by a
myriad ofphysical, enviromnental and hUman influences,
some ofwhich can be aetively addressed and controlled to
reduce the variability in gear performance and capture

SURVEY TRAWL STUDIES

The multisampier: A s)'stem for remotely
opening and c10sing eodends on a sampling
trawl. A. Engas, R. Skeide, C. W. West, T.
Ward and B. Foss, Norway

7.1

7

•
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efficiency. This paper discusses aspects ofsurvey trawl
mensuration and standardization work ongoing at the
Northwest Atlantic Fisheries Centre, Canadian Department
ofFisheries and Oceans in Newfoundland, since 1989.
Detailed, precise and unambiguous net plans, a quality
control program enforcing rnanufacturing and construction
tolerances on key dimensions ofthe survey gear (Table
7.5.1) and a ergonomically designed checklist for use by
technicians at sea are elements designed to ensure a high
level ofconformity to original specifications. The training of
research vessel crews, technicians and scientific staff in
gear teclmology and survey methodology are discussed in
addressing the human element ofstandardization. Survey
trawl performance is routinely measured on groundfish
surveys using SCANMAR hydroacoustic instrumentation
requiring the developrnent ofspecialized data collection
software and edit criteria (Fig. 7.5.2). The application of
hydroacoustic trawl instrumentation and trawl mensuration
data to improve survey abundance estimates is discussed.

7.6 Sun'ey trawl mensuration using acoustic trawl
instrumentation. S. J. Walsb, B. R.McCallum
and M. F. J. Veitch, Canada (poster)

Bottorn trawls are used in ocean enviromnents to measure
abundance, distribution and diversity oforganisms which
inhabit near-bottom waters. The "standard trawl" chosen by
Ne\\foundland's fisheries institute, the Northwest Atlantic
Fisheries Centre, was a common commercial trawl in use at
the time: an Engel 145 High Lift Otter Trawl. It has been
the primary groundfish sampling trawl for the FRV Gadus
Atlantica since 1979 and the FRV Wilfred Templeman
since 1983. However, in the absence ofconstruction, repair
or fishing protocols these trawls have evolved
indcpendently, to vary significantly in design, rigging and
fishing operation. Measurernent error related to trawl
performance can contribute significantly to the variability in
the precision oftrawl estimates ofthe resource, however,
this has never been investigated with these gears. Northem
cod (Labrador-Ne\\foundland), Gadus morhua, indices are
derived frorn cornbining estimates frorn both trawls~ under
the assumption that both trawls are identical and that there
is no difIerence in their fishing power.

SCANMAR acoustic trawl instrumentation was used to
rneasure and compare trawl performance ofboth versions of
thc Engel 145 trawl. For surveys using cornbined indices
frorn both vessels, it has been assumed that a) the trawls
and fishing protocols are identical~b) for a standard fishing
tow the swept area is constant for different depths and under
varying towing conditions~ c) there is no difference in mesh

60

selection~ and d) there is no significant difference in trawl
catchability. The validity ofthese assumptions is strongly
questioned

The results show that the larger trawl doors (5.8 m2) on the
G. Atlantica considerably overspreads the sun..ey trawl
when cornpared to the trawl doors (3.8 rn2

) ofthe W.
Templernan. This would explain the large differences in
doorspread and wingspread (see Fig. 7.6.1), bridle angles
and hence swept area. These differences in geometry and
herding efficiency (bridle angles) are expected to affect
catchability ofthe Engel survey trawl on each vesse!.

7.7 'Varp calculation for bottom trawling.
W. Dickson, Nomay (Handout)

A computer program was developed which calculates the
warp length required for any required depth. Tbe inputs are:
the weight ofthe otterboard in water, the proportion of
otterboard weight to be eased offbottorn, warp diameter,
warp unit weight in water, warp drag coefficient, warp skin
friction coefficient, water speed, warp tension at the bottorn,
depth plus the height ofthe towing point above the surface
and minus the height ofthe otterboard towing point above
the otterboard keel (Fig 7.7.1).

The water speed is assumed to be constant throughout the
water column. The program starts with the required
conditions at the bottorn end ofthe warp adding on usually
10m lengths until the surface is reached. Tbe outputs are
warp length required, scope, warp tension at the top and
warp declination at the top. These last two being useful
shipboard rnonitoring parameters.

•



.'. ...

"'-'-1_'

COMI..IANO ck
lRANSCEIVER

0-·0""o 0lU"

0""
0 ... •
0"'·
0 ... •

~~'"i:'~_~/'':;;-
SIQnaI- .......- •..... u.. onMr .. euc.uted

f
c::::J'C<In_.""_-.MtWy_ .....
_~l

,','c·, • ,_._

m:P Q

T145RS94

- ".07.94 ~1ti. -. .Ä HAVfORSlCNlNCSlllSlIlUlIE!
~ IOOD flJl _1IQUlD

CONCEPTUAL SKETCH _ 'ooc:mDI.IMlI
REMOTE CONfR~O-L-L~E=D--I~~7--~_~~.~~~=y.~-~.~

MULTI-SAMPLING

Fig.7.I.l Multi-Sampler: a remot~ controUed milIti-sampling trawl system

•
,.....-_.,
'~.

Fig.7.2.1 Reconstructed trawl pieture denved from a video image analysis system

61



Table 7.3.1 Length distribution ofNephrops catches in the main codend and the 3 hag nets
mounted undemeath the trawl taken at Fsm Deeps

Length
Total
-mm-

catches in numhers
main codend hag net hag nets

middle wings

4.5
5.5
6.5
7.5
8.5
9.5

10.5
11.5
12.5
13.5
14.5

11
34
79

128
88
33
16
11

1

9
68

181
173
141
46
20

1
1

19
83

501
707
389
289

77
3
3
3

Fig. 7.3.1 Ca t ching e f f icie n Cl::' 0 f cod hopp e r f0 r
Nephrops norvegicu5

S elect ion by t he roller gear

•5 J5 6 15 7 15 8 15 S,5 10,5 11,5 12,5 13.5 14,5 (5)5
total body length- cm -

-
~~

~
-

~
~

o
4,5

75

50

25

% reten t ion in m ain code nd
100

... singe values -- Log.regr. curve

n=3115
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Fig.7.6.1 A comparison ofthe relationship between wingspread and doorspread afthe Engel 145 battom trawl
used in offshore surveys by the FRVs Gadus Atlantica and Wilfred Templeman.
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Standard inputs: tlese are also printed in the output tables. e
WB 143 kg ollerboard weight in water
UPF 0.75 up pul! faetor required (ground reaction =WB/4)
DW 24 mm warp diameter
WS 1.76 kglm unit weight of warp in water
CD 1.5 warp drag eoeffieient (including warp vibration faetor)
CFS 0.03 skin frietion eoefficient based on warp diameter
VK 3 knols waler speed of warp
TI 4300 kg warp tension at bOllom end
HT 5.0 m height of lowing point above surfaee
HB 1.1 m height of otterboacd towing point above keel
DP 50,75, 100, 150,200,300,400,500 I1ßd 600 m range of deplhs for which warp

lenglhs are relluired
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Fig.7.7.1 Nomenclature of angles, forces and dimensions used in the computer program to calculate required
trawl warp length for any depth.



8 REPORTS ON SUGGESTED WORK ITEl\IS

..

problem with the view that it may be a Special Topic in the
future.

.'

8.1 Report ofthe FTFB Strategie Planning
Committee. - S. J. Walsh, Canada

TIlls conunittee worked by correspondence during the
period between April to September 1994 and met at the
1994 ICES Annual Science Conference in St. ]ohn's,
Newfoundland (Sept.) to review the results ofthe 1994
FTFB Questionnaire. Over 50% ofregular membcrs
replied to the questionnaire and there was aeonsensuss on
mostitems.

Tbe conunittee concluded that the FTFB Working Group
(WG) has two functions: provide advice to other WG's and
be a pool ofexpertise for our members. Our clients are
ICES and WG members. Special Topics are to be used as a
flrst step to assess a partieular subject, while a Study Group
would be formed to solve particular problems ofan
applicable nature.

Proposed Special Topics need to be filtered by the WG,
preferable in advance ofthe meeting and that all proposals
and rccommendations require justification. Review papers
and Tbematie seminars were seen as construetive steps to
introduce new areas ofresearch. More time is necessary for
discussions ofStudy Group reports, Special Topics and
other WG business. Time should be freed up by making use
ofposters for several related topie papers and these posters
will be summarized in the annual FTFB WG report. Tbe
meetings needs to be longer and more focussed in its work.
Effort should be made to attract more flsh behaviourists and
assessment biologists to our WG.

8.2 Report of the problems of data aequisition
related to the measuring offishing gear
performance by acoustie and other
undenvater obsen·ations. G. Ba"ouzd, France
and B. R.l\IeCaUum Canada.

Many research facilities in ICES member countries are
using a wide variety of sophisticated electronic, video and
engineering hardware and software to monitor trawl
performance and flsh behaviour. Since this is a very lirnited
fleld, ie. research is not commercial, many ofthe institutes
are using the same or sirnilar equipmtmt and ofeourse it is
expected that sirnilar problems will anse with the methods
ofdeplo)ment, retrieval, data logging, ete.. However, these
problems and their solutions are very rare1y mentioned in
research reports or published proceedings. FTFB Working
Group members agreed that some initial investigations into
this area may be warranted to determine the extent ofthe
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Ibis work item was suggested (1994) in order to reduce
costly software and hardware development time through the
sharing ofexpertise amongst ICES member countries. Tbe
ultimate product ofthis work iteni may be a manual
describing accepted operational methodologies, as weil as
the hardware and software used in monitoring gear
performance and fish behaviour. Altematively a more
simple inventory list ofresearchers in ICES member
countries, their area ofexpertise and hardware capabilities
may suffice. In an eifort to gauge support for this initiative
and the extent to which researchers feel it merits ICES
FTFB involvement Dr Bavouzet requested the delegates to
complete a questionnaire. Tbe questionnaire consisted of
three seetions: the first, eovered general information abou,a
the individual and their institute; the second, asked for •
details on the institutes methods ofdata acquisition and
what data is eollected; and the third, asked for the
individuals views on ICES cooperation in data acquisition.

8.2.1 Discussion
Tbe questionnaire was reviewed and a few minor
amendments made, it was suggested that an additional
section be included to determine specific problems
experienced by the researcher with respect to data
aequisition. Tbe usefulness ofthis piece ofwork was
generally accepted by the Working Group, and it was
suggested that this eould set up sirnilar to the selectivity
manual or altematively workshops eould be run by the WG
as a method ofdisseminating this information. Tbe
Working Group feit that in the future it could be expanded
to include other technical areas, eg hvine characteristie
measurement. Finally, it was proposed that this suggested
work item be camed over to next year, and will include~
assessment of the data from this year's questionnaire. ,.,

8.3 Report on the feasibility of setting up an
electronie buDetin board to facilitate the
monment of information on related research
acti,·ities. N. Lowry, Denmark.

For this purpose, a mailing list was set up for an initial trial
shortly after the meeting last year. It is in fact simply an
account on the server at ICES Secretariat in Copenhagen
whieh forwards all the messages it receives to all the
addresses on a list (i.e. it has a large forward file). Tbe
addrcss ofthis account is:ftfb@Server.ices.inst.dk. To be
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added to the list6 the forward file needs to be edited,
currently this is done by N. Lowry after he i-eceives a
request from someone to be added to the list. It would be
bettel' to have some form oflist management software for
this but it is not currently possible on the leES machines.
To date there are 35 names on the list, mostly ofpeople
who attended the 1994 meeting. There have been a total of
about 30 messages distributed via the list, some ofwhich
have been direct questions regarding aspects ofwork going
on or equipment, others have been administrative details.
There has been little group discussion as such, but that is
not really to be expected on this sort oflist \\ith this small
membership, most discussion would be direct after contact
is made. '

Currently there are a few questions regarding the status of
this facility:

_ should the list be open to all subscribers or lirnited to
.rtain people, and ifso, who decides?

2) does the list need a moderator?
3) should there be guidelines about what is suitable to send

to the server?
4) should we set up an archive ofreports, data. etc., which
people can aecess, and what should be in this archive?

8.3.1 Discussion
After considering questions I to 3 the Working Group
concluded that the number ofmembers on the mailing list
was currently too low to cause any problems in these areas.
Thus it was decided to leave the membership open to any
interested party and givc the system a trial run over the next
year to assess whether there will be any problems. With
respect to archiving reports, it was revealed that ICES does
not keep copies ofreports and papers and the only way of
getting copies is directly from the authors. Thus it was
accepted that using the e-mail facility to archive FTFB

~pers and reports would be a useful mechanism.
~owever, there is currently an ICES Working Group

looking at the use ofe-mail for the communication ofICES
grey literature, and it was accepted to wait for the outcome
oftheir report. Finally the management and editing ofthe
.forward file was considered. lt was recommended that if
FAST WG sets up their server then both mailing lists could
be combined in the future.

6To be added to the list. send a message to Nick Lowry
<nlowry@inet.uni-c.dk> .To send mail to the list, send to
FTFB@server.ices.inst.dk
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8.4 Report oftbe feasibility of establisbing and
housing a Working Group selecti'\'ity database
and associated computer software.
D. \Vileman, Denmark

There are a number ofdifferent models for the type ofdata
to by archived using a database:

Model A - Selectivity parameters by test gcar plus their
variarice~

Model B - Selecthity parameters by haul plus their
variance~ and

Model C - Complete raw data sct plus selectivity rcsults

In the case ofFTFB users: Model A will allow for
estimation ofup to date average values ofselcctivity
parametcrs and the effect ofvesseVgear dcsign parametcrS.
Model B \\ill further allow for the determination of the
effect ofhaul by haul variables such as weather and catch
weight. Model C will give the possibility for the
recalculation ofresults and testing ofnew selectivity
models.

In the case ofICES Stock Assessment Working Graups:
All WG chairmen contacted supported establishment ofa
database. The WGs dealing \\ith techniques and multi
species intcmctions would not be fIrst hand users. The
demersal fIsheries WGs would defmitely want access to a
Model A or B type database. Tbe pelagic fIshcries WGs
currently make little use of selecti\ity data but might in the
future.

The expcrience from other ICES WG databases is that we
would in the long term require access to the raw data , i.e.
ModelC.

Organisation and Finance: The database could be organised
by ICES headquarters but only ifthere is \\idespread
support for it and the amounts ofdata are low. It is unlikely
that any individual institute would take on the task unless
paid to do so. The CEC could possibly give fmancial
assistance to establishing the database. A system ofdata
quality control by a FTFB subgroup would be required. A
compromise might be an ICES selectivity results database
plus participating institutes holding the raw catch data in an
agreed format

Future Action.;.
a) Make detailed technical description of

alternative models~

b) determine cost ofmaintenance~and



...

9 RECOMl\IENDATIONS

c) determine to what extent organizations such as
ICES/CEC would be able to fund establishment
and running costs

9.1 The Working Group on Fishing Technology and
Fish Behaviour recommends that the next
meeting will be held at Woods Hole,
Massachusetts, USA (Chairman: Dr. S J Walsh)
from 15 to 17 April, 1996 to

8.3.1 Discussion.
The Working Group generally agrecd that a selectivity
database would prove an valuable asset to our members and
the members of some other Working Groups. It would
provide a useful mechanism for storing and disserninating
data of interest to all researchers in the group and thus
giving them access to a grcatly increased pool ofthe most
up to date data. However, it was also recognised that the
operation ofsuch a system would require a great deal of
elfort to coordinate the formatting and inputting ofdata, not
to mention the difiicult task of initially setting up the
system. Funding would also be necessary for the more
complex databases, and it was suggested that the EC would
be a possible source in the form ofagrant for a concerted
action or study project, although a number ofproblems
were identified with this. It was decided that an informal
grOUP be set up to assess the technical and fmancial
feasibility of setting up an FTFB database.

•

Survey indices are increasingly been used to calibrate
fishery dependcnt models to increase confidence in
abundance estimates and in some cases are the only source
ofestimates in the provision ofscientific advice for fishery
management. Survey indices can be more advantageous
because ofthe rigorous standard methodology used to
collect data and are generally better for predicting
recruitment. Consequently, errors and unexplained
variability in survey indices ofpopulation size and age
composition could impact seriously on fisheries
management in particular, and the economy in general.

During the rnid- and late 1980's, researchers in several e
ICES member countries began extensive studies dedicated
to quantifYing trawl efliciency (catchability) of, mainly,
bottom trawl survey gears used in stock assessment. Some
consistent causes of inefliciency were identified, such as
escapement beneath the groundgear, the influence ofnatural
behaviour in the trawling zone, etc., and, as a result there
have been recommended changes in design parameters to
increase efliciency oftrawls, i.c. GOV trawl, the Norwegian
Campelen trawl, etc.. However, direct measurement of
efliciency ofsampling gears is still elusive. This applies
also to other sampling gears such as Methot nets, GulfIlI
sampiers, etc. Arguments also still prevail about whether
the elfective fishing width ofbottom trawls, used in swept
area models, should be door spread or wing spread.
Regardless ofwhich spread value is used, it must be
accompanied by estimates ofthe overall efliciency ofthe
gear in catching individual fish within the path ofthe trawl.

More se1ectivity information is needed to correct for
potential bias in age dependent abundance estimates. The
deve10pment of species interaction modelslecosystem
models require absolute abundance estimates. Relative
abundance estimates are still be used because the
shortcornings ofsurvey designs and sampling gears have
not been addressed.

The topic "Efliciency of Survey Gears" will be considered
as a Special thcme for this meeting.

Justification

review and evaluate progress in
estimating efliciency ofsampling
gears used to derive survey
abundance indices ofdiffercnt life
history stages ofmarine and fresh
watcr species~

make rccommendations for future
research on survcy gears that \\ill
improve reliability and precision of
survcy abundance indices~

b)

a)

c) consider othcr relatcd research in
fishing technology and fish
behaviour

This meeting be will be held in conjunction with the
Working Group on Fislzeries Acoustics Science and
Techn%gy, at the same venue, on /8 and /9
April. 1996.
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Justification

9.3 The Working Group on Fishing Technology and
Fish Behaviour recommends that a Study Group
be established on Grid (Grate) Sorting Systems in
Trawls, Beam Trawls and Seine Nets and this
group should meet in Woods Hole, Massachusetts,
USA from 13 to 14 April, 1996 to:

9.2 Tbe Working Group on Fishing Technology and
Fish Behaviour recommends that the Manual of
Methods ofMeasuring the Selectivity ofTowed
Fishing Gears dra\\TI up by the Sub-Group on
Selectivity Methods be published in the ICES
Cooperative Research Rcport series after fmal
review by the Fish Capture Committee

Tbe Sub-Group has recently completed this manual, after
extcnsive work ovcr a three year period. Tbe only current
available publishcd manual was by Pope et a1. (1975) based
on the work ofthe ICES Mesh Selection Working Group,
1959-1960. Tbe intcrvening years have produced
considcrable improvemcnts to the methodology used to
measure selectivity oftowed fishing gears, including

.perimental design and statistical analysis. Tbe FTFB

.·orking Group has reviewed and approved this new
updatcd manual and consider it to be a valuable documcnt
for wide use in fishcries science.

evaluate whether selectivity
parameters obtained under
experimental conditions are good
predictors ofthe selectivity of
commercial fleets using the same
nominal mesh size;

a)

grid (grate) for separating fish from shrimp. Since that time,
several experiments, both for size and species selectivity,
using different grid modifications, have been or are being
carried out by several ICES member countries to reduce
by-catch mortality ofjuveniles and non-target species. Tbe
proposed Study Group should I) summarize both the
positive and negative results ofthese selecth'e devices
(compared to other selective devices such as square mesh,
horizontal separator panels, etc.), to improve size and
species selectivityin bottom trav.rls, beam trawls and seine
nets; and, 2) identify further applications and modifications
to these grid systems to improve selectivity in single and
mixed fisheries. Particular focus should be directed towards
swnmarizing designs and solving handling problems of grid
systems aboard various sizes ofvessels. Tbe Study Group
should consider whether the amount ofexisting
experimental work is sufficient enough to compile a
technical users manual with the view ofhaving it published
as an ICES Cooperative Research Report at a later date.

9.4 Tbe Working Group on Fishing Technology and
Fish Behaviour recommends that a Study Group
on the Use ofSelectivity Measurements in Stock
Assessment be established and should meet in
Woods Hole, Massachusetts, USA from the 13 to
14, April, 1996 to:

review current research on codend
grid sorting devices for different
fisheries;

a)

b)

c)

d)

identify opportunities for further
application ofgrid sorting devices to
improve selectivity in single and
mixed fisheries;

assess the advantages and
disadvantages of grids as selective
devices in comparison \\ith other
techniques; and

Make their conclusions available to
FTFB, ACFM and ACME.

b)

c)

d)

suggest ways in which
experimentally obtained selccti\ity
parameters can be translated into
whole fleet selectivity estimates;

consider ways in which estimates of
selectivity parameters obtained in
different experiments on the same
nominal mesh size can be used to
derive a unified estimate; and

make their conclusions available to
FTFB and ACFM.

Justification
Justification

Around 1990/91 the use of grid sorting systems, as a
selective device in the codends oftrawls, escalated on both
sides ofthe North Atlantic, fIrst of all with the Nordmore

Stock assessments, which evaluate the effect of a mesh
change in a fishery, use selectivity data obtained from
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experiments conducted under controlled conditions. For
practical reasons such experiments are limited to a few
vessels in a small range ofconditions. In performing the
assessment, the assumption is made that experimental
estimates of selectivity are representative ofwhole fleets
operating under commercial conditions. It is unlikely that
this assumption is correct and this may have a potentially
severe effect on any assessment. There is a need therefore to
determine the extent to which fleet selectivity differs from
parameters estimated experimentally and to investigate
methods which can predict fleet selectivity from such
experiments. In addition, experiments examining the same
nominal codend mesh size often give differing selectivity
estimates. There is a need to resolve these differences to
determine whether such differences are due to imprecision
in the estimates cr are simply inconsistent. An exploratory
analysis is required in order to identüY the most promising
way forward.

9.5 Suggested Hems for the Working Group

In addition to the above recommendations, the Working
Group also made the following suggestions for work to be
initiated prior to the next meeting:

a) to initiate the collection of information, through
the use ofa Questionnaire, about the problems
related to the acquisition ofdata from measuring
fishing gear performance by acoustics and other
underwater observations (Action: G. Bavouzet,
France and B. McCallurn, Canada);

b) to investigate further the technical and fmancial
feasibility ofestablishing an FTFB
Working Group selectivity database (Action:
B. van Marlen, The Netherlands and N. Lowry,
Denmark);

c) to nm the electronic bulletin board for a trial
period to assess for technical and
operational difliculties (Action: N. LowI)',
Denmark);

d) to consider co-ordinated research on mesh size
measurement and twine and {letting .
characteristics which may aifect selectivity
(Action: D. Ferro, UK); and

e) to investigate the feasibility ofcompiling of a
compkte bibliography of selectivity
experiments for publication.
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9.6 CLOSING REMARKS
The Chairman thanked all the members for their efforts in
participating in the WO meeting, as well as the studyand
sub-groups. Special thanks were given to the Aberdeen
hosts and organisers, in particular Anne-Marie Meconi and
Peter Stewart. The meeting was closed at 180 I on 21 st
April 1995.
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10 ADDRESSES OF PARTICIPANTS

Belgium
R. Fontejne

H. Polet

Canada
A. Frechet

eS. Walsh

D. Balfour

J. Foster

DTait

e G. Brothers

Denmark
T. Moth-Poulsen

NLowry

Fisheries Research Station,
Ankerstraat 1, B-8400 Oostende
Tel 32 59 320805, Fax 3259330
629
Fisheries Research Station,
Ankerstraat 1, B-8400 Oostende
Tel 32 59320805, Fax 32 59330629

Maurice Lamontagne Institute, 850
Route de la mer, PO Box 1000,
Mont Joli, Quebec
Tel 418 775 0628, Fax 418 775
0542, E-mail
a_frechet@im1.mpo.qc.ca
Northwest Atlantic Fisheries Centre,
Dept Fisheries and Oceans, PO Box
5667, St JoOO's, Ne\\foundland
Tel 709 772 5478, Fax 709772
7188, E-mail
walsh@nflorc.nwafc.nf.ca
Dept ofFisheries and Oceans, 200
Kent Street, Station 1412, Ottawa,
Ontario
Tel 613 993 2574, Fax 613 990
9691
Aquaprojects Ine, PO Box 172,
Station C, St JoOO's
Tel 709 7390309, Fax 709754
7150
Nordsea Ltd, 84 Thornhill Drive,
Dartmouth, Nova Scotia
Tel 902 468 1355, Fax 902 468
3004, E-mail nordsea@fox.nstn.ca
Dept Fisheries and Oceans, PO Box
5667, St John's, Newfoundland
Tel 709 772 4438, Fax 709772
2110, E-mail
gb@dfonfloi.nwafe.nf.ca

DIFTA, The North Sea Centre,
9850 Hirtshals
Tel 45 98924300, Fax 4598922226
thomas_moth..Foulsen
@online.pol.dk
DIFTA, The North Sea Centre,
9850 Hirtshals
Tel 45 98924300, Fax 45
98922226, E-mail
Nlowry@inet.uni-e.DK
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D. Wileman,

RHoist

NMadsen

JBoje

U JHansen

France
F Theret

GBavouzet

Germany
EDahm

KLange

Ieeland
G Thorsteinsson

DIFTA, 118 Cbaney Road,
Wivenhoe, Colchester, Essex C07
9RR United Kingdom
Tel 44 1206822703, Fax 44 1206
82704

CONSTAT, North Sea Centre, Box
104, DK 9850 Hirtshals
Tel 45 98921979/98945734, Fax 45
98945734, E-mail
rene_holst@online.pol.dk
DIFTA, North Sea Centre, DK
9850, Hirtsbals
Tel 45 98944300, Fax 45 98942226
Greenland Fisheries Research
Institute, Tagensvej 135, DK-2200,
Copenhagen N
Tel 45 31 854444, Fax 45 35
821880, E-mail gfrijbo@inet.uni
c.dk
DIFTA, Institute ofFisheries
Technology and Aquaeulture, The
North Sea Centre, PO Box 59, DK
9850 Hirtshals
Tel 45 98 944300, Fax 4598
942226

IFREMER, 8 rue Franeois Toullec,
56100 Lorient
Tel 33 97877329, Fax 33
97834106, E-mail
franeois. theret@ifremer.fr
IFREMER, 8 rue Francois Toullec,
56100 Lorient
Tel 33 97877330, Fax 33
97834106, E-mail
gerard.bavouzet@ifremer.fr

Institute for Fishing Technology,
PaImaille 9, 22767 Hamburg
Tel 49 40 38905188, Fax 49 40
38905 264, E-mail internet
100565.1223@compuserve.com
BFA-Fischere, Inst ofFishing
Technology, Palrnaille 9, D-22767
Hamburg
Te1040138905185,Fax0401
38905264

Marine Research Institute, Skulagata
4, 101 Reykjavik
Tel 354 I 20240, Fax 354 I 623790
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Japan Spain
F Chopin Tokyo University ofFisheries, 4-5-7 P Carrera Instituto Espanol de Oceanografia

Konan, Minato-ku, Tokyo 124, (lEO), Centro Oceanografico de A
Japan Coruna, Apdo ISO, 15080 A Coruna
Tel 81 354630470, Fax 81354 Tel 81 205362, Fax 81229077
630306, E-mail fchopin@tokyo-u- United Kingdom
fish.ac.jp B O'Neill SOAFD Marine Laboratory,

T Anmoto Tokyo University ofFisheries, 4-5-7 Aberdeen
Konan, Minato-ku, Tokyo 124, Tel 01224295478, E-mail
Japan oneillb@marlab.ac.uk
Tel 81 354630470, Fax 81354 MBreen SOAFD Marine Laboratory,
630306, E-mail tarimoto@tokyo-u- Aberdeen
fish.ac.jp Tel 01224295474, E-mail

breenm@marlab.ac.uk
RFerro SOAFD Marine Laboratory,

Y!noue Nat. R. Inst. ofFisheries Aberdeen
Engineering, Ebidai Hasaki Tel 01224 295480, E-mail eKashima, Ibaraki, 314-04, Japan ferro@marlab.ac.uk
Tel 81 479445952, Fax 8147944 G Sangster SOAFD Marine Laboratory,
1875/6221 Aberdeen

T Tokai Tokyo University ofFisheries, 4-5-7 Tel 01224876544, Fax 01224
Konan, Minato, Tokyo 108, Japan 295511, E-mail
Tel 81 354630474, Fax 81 354 sangstergi@marlab.ac.uk
630399, E-mail tokai@tokyo-u- P Stewart SOAFD Marine Laboratory,
fish.ac.jp Aberdeen

Netherlands Tel 01224 295376, Fax 01224
B vanMarlen RIVO - DLO, PO Box 68, 1970 AB 295511, E-mail

IJmuiden 31 d::stewartpam@marlab.ac.uk
Te131 255064646, Fax 31 2550 DMacLennan SOAFD Marine Laboratory,
64644, E-mail bob@rivo.agro.nl Aberdeen

Nonu)' Tel 01224876544, Fax 01224
B Isaksen Institute ofMarine Research, PO 295511, E-mail

Box 1870, N-5001 Bergen mac1ennan@marlab.ac.uk
Tel 47 55 902100, Fax 47 55
901599, E-mail G Petrakis SOAFD Manne Laboratory,
bjoemar.isaksen@imr.no Aberdeen eIHuse Institute ofManne Research, PO Tel 01224295522
Box 1870, N-5001 Bergen D Galbraith SOAFD Manne Laboratory,
Tel 47 55 902100, Fax 47 55 Aberdeen
901599, E-mail ingvar.huse@imr.no Tel 01224295469, Fax 01224

R Skeide Institute ofManne Research, Fish 295511, E-mail
Capture Division, PO Box 1870, galbraithd@marlab.ac.uk
5024 Bergen NGraham University ofHumberside, Schoel ef
Tel·H 55 902100, Fax 4755 Applied Science and Technology, 61
901599, E-mail roar.skeide@imr.no Bargate, Grimsby, South

PolancJ Humberside, England
WCzajka Sea Fisheries mstitute, 81-332 Tel 01472 348827

Gdynia, Kollataja Str I NWard Sea Fish Industry Authority, Seafish
Tel 48 58 201728 x 258, Fax 4858 House, St Andrews Dock, HuB,
202831 England

Tel 01482 327837, Fax 01482
587013
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KArkley

BLart

G Holtrop

H Ozbilgin

USA

e ACarr

JFair

Sweden
B Johansson

MUlmestrand

- P-O Larsson

RKarlsson

T Nilsson

Sea Fish Industry Authority, Seafish
Technology, Seafish House,
St Andrew's Dock, Hull, EnglandTei
01482327837, Fax 01482587013
Seafish Industry Authority, St
Andrews Dock, Hull, England
Tel 01482327837, Fax 01482
587013
SOAFD, Marine Laboratory,
Aberdeen
E-mail holtropg@marlab.ac.uk
SOAFD Marine Laboratory,
Aberdeen
Tel 01224876544 x 5474, Fax
01224 295511, E-mail
ozbilginh@marlab.ac.uk

Massachusetts Division of
Marine Fisheries, 18 Route
6A, Sandwich, MA 02563
Tel 508 888 1155, Fax 508888
6842, E-mail acarr@state.ma.us
Massachusetts Division ofMarine
Fisheries, 100 Cambridge Street,
Boston, MA 02202 Tel 617 727
3193 x 363, Fax 6177277988

National Board ofFisheries, Box
423, S-40126 Goteborg
Tel 46 31 630300, Fax 4631
156577

Institute ofMarine Research, PO
Box 4, S-453 21 Lysekil
Tel 46 523 14180, Fax 46 523
13977, E-mail mats.ulmestrand
@havsfiskelab.gu.se
Institute ofMarine Research, PO
Box 4, S-453 21 Lysekil
Tel 46 523 14180, Fax 46523
13977, E-mail
p.o.larsson@havsfiskelab.gu.se
Lindholmen Development, PO Box
8714, S-40275 Goteborg
Te146 31 507000, Fax 4631
515313, E-mail rkarlsson@plab.se
AB DFS, Fiskebacks Harnn, S
42670, Vastra Frolunda
Tel 4631 291435, Fax 4631 691643
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Finland
V Tschernij Baltic Sea Research Station,

Vtovagen 5, S-37137, Karlskrona
Tel 46 455 14230, Fax 46 455
10484


