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- .Ee_port of the 3rd Meeting of the ICES/ICNAF Joint Working Group on Selectivity Analysis

)
-

Introduction

‘ At the 1969 Statutory Meeting of ICES it was recommended that the ICES/
ICNAF Joint Vorking Group on Selectivity Analysis be wound up and a new Working
Group be set up with the following terms of reference (C.Res.1969/3:6):-

m. to extend the work of the 1969 ICES/ICNAF Joint Selectivity
Analysis Working Group to include data relating to NEAFC
Region 2 and ICNAF Areas 4 and 5;

2. to investigate further all factors (ihcluding physical properties
of net twines, biological factors, etc.) which cause, or may
cause, differences in mesh selectiong ‘

3. to examine the adequacy of the present system of mesh differentials
used by NEAFC and ICNAF in relation to the principle of equivalent
selectivity."?

The Working Group met at Charlottenlund from 5th to 9th January 1970,
and the following participants attended the meeting:-~

Dr. Ae I. Treschev, Convenor USSR
Mr. M. J. Holden, Secretary UK
. Prof., Dr. A. von Brandt Germany
. Dr. H. Bohl Germany
Mr., M. Portier France
Dr., J. Reuter Netherlands
Dr. W. Strzyzewski Poland
Mr, S, Priiffer Poland
Mr. J. A+ Pope UK
Mr. M« D. Grosslein USA
Mr. V. Belof USSR

Mr, A. R. Margetts, ICES (Chairman, Gear and Behaviour Committee)
Mr. J. Meller Christensen, ICES (Secretary to Liaison Committee)

Part I

Analysis of Data

Before the meeting all member countries of both ICES and ICNAF were sent
copies of their published selectivity data and were akged for corrections and
additions of unpublished data. Not all member countriés were able to reply

. before the meceting started.

All selectivity data for all species in NEAFC Region 2, ICNAF Sub-Areas
4 and 5 and also for ICES Division Vb, which had not been considered at the
previous meetings, were tabulated. However, there were only sufficient data
from the following stocks to warrant an analysis:

1) Cod ICNAF Sub-Areas 4, 5
2) Haddock ICNEPF Sub-Areas 4, 5
3) Haddock NEAFC Region 2 .
4) Haddock ICES Division Vb

5) Whiting NEAFC Region 2.

The Working Group followed the same procedure as at their previous
meetings:~

1) All experiments made at the same time with the same cod-end
mesh and twine were grouped;

2) If no duration of haul was shown it was assumed to be 60 minutes,
: unless there were evidence to indicate that it should be shorter
or longer; such estimated values are shown in paranthesis in

Tables 1 to 42;

3) 411 doubtful experimentsa(for example, selection factor shown
in paranthesis in original data) and all those with insufficient- - —— —
data for analysis were excluded.
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For each stock the different types of materlal, braiding and geoxr vere
considered separately, that is, the Working Group considered seine cod-cnds
made of each material separately end for traowls single- and double-braided
moterials were considered separately. The data considered arc showm in
Tables 1 to 42. : :

lMeen selection factors were calculated by four methods, unweighted
meon, weighted by number of hauls, weighted by ¥umber of hauls ond number of
fish in selection range (or by number of flSh/ ecies studied in the cod-end
if this wos not available) and weighted by the inverse of the varisnce. An
average of the four means was token to give o mean selection factor and from
these averages cquivalents were calculated using double menila, trawl, as o
standard (Tables 43 to 46).

The selcction faoctors and ecquivalents listed in Tables 43 to 46 are
joint estimates derived from varying numbers of cexperiments of different
accuracy. It is not possible, however, because of inadequate avoilable
information, to cvaluate precisely the statistical variances of the estimates
derived by the different methods of analysis. Adequate estimates of variances,
based on assumptions as to the variance of a single determination
_such as given by Pope (1969) may, however, be derived for each method of

analysis. Unfortunately there was not sufficient time during the mecting
to make such calculations for every valuec, but from a relatively smoall number
of calculations it secms reasonable to assume o stendard error of at least
T 0.07 for each average sclection factor and one of at least + 0.08 for each
cquivalent. Ninety-five percent confidence limits for an estimate-are obtained
by addlng and subtracting twice these figures to the estimate, Thus the
95 limits for an average selection factor of say 3%.30 would be 3.30 ¥ + 0.14,
i.c. 3.16 and 3.44, vhile the limits for an equivalent of soy 1.16 would be
1.16 £ 0.16, i.c. 1.00 and 1.%2.  Such confidence limits for equivalents
arc given in Tables 43 to 46 for those materials and gears for which there vere
four or more sets of cxperimental data. The degree of overlap of the con-
fidence limits together with the present equivalents are shown in Figure 1 for
the data analysed at this mecting, and in Figure 2 for the dota analysed
previously.

The number of sets of datza considered for each stock is given in
Table 47, and the range of selecction factors for cach steck in Tables 48
to 52.

Port IT

The Vorking Group was asked to investigate further all factoxs
(ncluding physiccl propertics of net twines, biological factors ete.)
which causc or may cause, differences in mesh sclection. _

Physical Properties of Net Twines

To date very little data on the physical properties of the nect
twines uscd in sclectivity experiments have been published. The Vorking
Group, therefore, did not have data from vhich it could make an analysis
of the reclationship between physical properties of net twines and sclec-
tivity, and for future development there is an urgent need to cstablish
a better understanding of the results of selectivity experiments with
the propertics of the netting twine used for trawls. ,

The analyses of sclection experiments presented in the first report
of this Working Group and of those conteoined in the present report
indicate that the large variations in the selection factor for polysmide
mey be due to variations in the elongotion introduced in manufaction.
Elongation of netting twine depends on two factors, the type of fibre
and the way of constructing the netting tuine. An excmple may illustrate
this point: starting with the same type of fibre o double-twisted twine
has less clongation than one which is cable-laid (three times twisted).
This is due only to the last (third) twist of the twine. This also means
that it is impossible to judge twine properbfies without considering the
conatruction of the twine, particularly with polyamide fibres.

The Working Group considers that an international experiment

(details of which are given later) should be undertaken to dotermine e e

vhother high elongation and high selectivity are positively correclated
or whether there is no correlation between themn.
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In textile research the following properties of netting twine and
netting are considered highly important:

Netting Twines:

Netting:

Kind of material (PA, PE, PES, PP)

Type of fibre (multi-filament, monofilament,
staple fibre, split fibre)

Construction of the twine (twisted or plaited)
Coefficient of twist (soft, medium and hard lay)
Designation (Tex and R.tex)

Treatment (untreated, thermo~fixed, chemical
treatment cte.) ‘
Breoking strength (wet weaver!s-knot brecking

strength)

Load~elongation~-curve (up to half of the value
of the wet weaver!s-knot breaking strength).

Method of manufacturing (hand or machine-made,
knotted or knotless, single- or double-
braided)

Treatment (untrcated, thermo-fixed, chemical
treatment ete.)

Mesh-size (wet mesh-size measured with ICES
mesh-gauge ).

The items mentioned above must be determined as far as possible.
acoording to the IS0 standards for testing of netting twine and netting.

It is quite probable that other of the above-mentioned properties,
cither 2lone or in conjunction with each other, influence the selcctivity
of trawls. Purther,; there is the possibility that other physical proper-
tics not mentioned above also influence the selectivity of trawls; for
example, some investigators have pointed to flexibility and elongation

of the netting twine.

Biclogical Factors

Some of the biological factors which may influence selcctivity of

the same species are:-

1) Daily, scasonal, cnnmual and long-term variations
in the length/girth relationship;

2) Diurnal and seasonal variations in behaviour;

3) Behaviour changes in the net associated with the
size of the catch and/or the presence of other

species;

4) Differences between stocks.

This list does probably not include all biological factors affecting

selectivity.

The Vorking Group was unable to examine the effect of behaviour
on selectivity becausce there are too few data. Also there arc no dato
from which diurnal variations con be studied (time is not included on
the standard selectivity reporting forms).

‘TFor the majority of areas there were insufficient data to exomine
seasonal variations in selectivity ond even in those instances for wvhich
there were many observations inspection showed that the majority of
the experiments wore carried out in a limited number of months; for
exomple, in NEAFC Region 1 and in ICNAPF Sub-Areas 1, 2, and 3 for
experiments with double manila there were Tl scts of data for cod, 61
of which were for the months of July and August; for haddock there
werce 42 sets of cxperiments of which 32 were for June, July and August.
Only three sets of experiments for both species were carried out in the
period September to February.
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Similarly there is o lack cf data for comparison of selectivity
between stocks of the same species. The only species for vhich thexe are
ony comparable data are for haddock, for ICES Division Vb, WEAFC Region 2
and NEAFC Region 1 combined with ICNAF Sub-Areau 1, 2 and 3, and then only
for the twine material polypropylene.

In NEAFC Region 2 experiments with synthetic twines were done nninly
after manila was no longer used, and possible long-term changes in selectivity
noy invalidate comparison between manila, os a stondard, and other materials
vhen determining equivalents.

To summorize, the Working Group considered that it was impossible
to assess at this time the cffect of physical properties of the twine
naterial aond biological factors on selectivity.

The present seclectivity data incorporate all factors, bidlogical,
constructional, technological aond envirommental, ond so one set of data is
not strictly comparable with cnother; for cxample 2ll the selectivity
oxperiments for double manila twine for haddock in ICES Division Vb werec
carried out in Decomber. However, they are the only data in cxistence
from which to evaluate differcntials.

Proposed Experiments

1. To obtain o new si;g.nda.rd sclection f_a_.gtor f_qr cach species

If the new standard polyamide is to be uscd in the same monner as
nanila has been used, it will be necegscry to obtain as mich data with the
new standard polyamide as quickly as possible.

It is suggested that whenever possible research vessels should
use cod-cnds made of the new standard polyamide and collect .selectivity
data so that a large number of seclection fectors covering all species,
scoenng, arcas etc., be obtained as quickly as possible, from which a
standard sclection factor for all specics can be evaluated.

(It is realised that this stondord will be no more than a reference
point beccuse there may be long-term changes in selcction factors for a
given species).

2. Investigations of factors affecting selectivity

Although mofwyy sclectivity experiments have been conducted in which
only one factor was varied, there arc insufficient data fron which to draw
conclusions on the factors which affeet gelectivity. In all futurc
sclectivity oxperiments the cxperimentel material should always be com-
pared with the standard polyamide and only those factors varied, vh:\.ch it
can be definitely shown have no effect on seleetivity.

3. Evaluation of the relationship between elongation and selectivity

This experiment is o specinl casc of 2 (above).

> To ninimise all sources of crror the research vessels of oll
countries cngaged to maoke this cxperiment must work with the same trawl.
This means that the vessels must have the same not of the same material
and of the same construction. In other words:-

(1) all vesecls have the same forenct (this means the trawl

‘ without the cod-end), made of the some material, of the
same mesh-size (machine-made netting), of the same con-
struction and made by the same netnaker,

(ii) all vessels must have at least 3 differcnt cod-cndss:

2) made of the proposed standerd twine (with en
average clongation of about 24%);

b) mnode of polyomide netting twine with an average
‘clongation less than 20%;

¢) mnade of polyamide netting twine with an average
elongation of more than 40%.
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’

The twine of the three cod-cnds has to be made by one factory from
the same type of polyemidec fibre and must differ in the construction only
to get the woanted differences in elongation of the netting twine. The cod-
ends have to be made just like the forenet by machine-made netting of one
nonufacturer and supplied by the sone netmoker.

It can be expected that the price for trawls, and especially of
the cod-cnds, will be above average, becuuse only small quontities of
special-nade netting will be nceded for these important cxperinents.

For the realisation of these tests o new special prograrmme must
be worked ocut., Moreover, it is proposed to use headliner recorder to
prove comporable behaviour of the bottom trowl.

It is desirable that each country should toke part in the cxperimente
to be conducted in the cren where it is fishing.

Part TIT

Adequacy of the Present System of Differences of Mesh Differenticls used by
NEAFC ond TCHAT in relation to the Principles of Equivalent Selectivity

Tables 53 and 54 show the mesh-sizes vhich cre effective now in NEAFC
and ICNAF, correspondingly. The last columns of the Tables chow vhat
acceptance of the average equivalents might imply in terms of mesh-sizes.
(The averages are based on unweighted values/&imple aritmethic means).

(The distinction maode betweon polyanmides A and B is thot distinction
nade in the first report of the Working Group and this difference is not
cccepted by the Delegates of both the Federal Republic of Germany and of
the Netherlends).

The data in Table 1 to 42 arc from mony experiments which have
been conducted over a long period of time in meony fisheries but which
ave not been conducted systematically. They sexrve as o useful guide but
no two meon figures are really strictly comparable. In moking comparisons
it is best to compore the bands of values for cach materizl category as
given by the confidence linmits derived from the variation within and
between experinents (Figures 1 end 2). - In only some of the experiments
were nore than one type of cod-end tested at the same time under the same
conditions. Thugs even the bands of values for meon selectivities and the
calculated sclectivity equivalents are subject to variation from biological
causes, fishery conditions, net construction and the way the net is used,
and to featurcs of the twincs other than their basic chemical naturc.

The full information about the twines used in the cxperinent, vhich
is nceded if o proper investigation is to be mode of the causes of the
obgscrved sclection dfffercnces, is not available. Dut, using the summery
figures and making allowance for their relisbility, it cppears that the
polyanide fibres as used in sceveral fisheries have had higher selectivitics
on average than othor trincs, especially manila. The bands of sclectivity
values of many twines overlap considerably, indicating that any observed
selection differences may not be duce to the fibre type only.

The Vorking Group had no clear information as to vwhy the average
selectivity of polyamides was higher thon thot of manila or polyethylenc,
for oxomple. There are indications that twine extensibility was perhape
the most importont controliing factor, and the Working Group rccomnmcnds
that an experinent as detailed in Poxrt IT shall be conducted as soon as
posgible.

The accurlation of covidence from selectivity with nore and nore
twine types (both basic chemical material and construction) indicates that
the distinotion between groups of twines with different selectivities
is by no means as simple as it appearcd to be when differentizls were first
considered and introduced into fisheries legislation. In particular, it
is still not known with any certainty which feoture or featurcs of a tuine
arc of primary importance in determining its selectivity. Thus, although
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the selectivity of some of the twines tested appears to be higher on average
than that of other twine types, the Working Group cannot oitribute a very
reoliable value to the measure of difference and has insufficient evidence

to decide to vwhat extent this apparently higher selectivity is due to the
chemical nature of the material itself or to attributes of extensibility
and flexibility which can be very substantially varied by such factors as
the method of twine construction and choice of filament type.

The present system of mesh differentials is based meinly on the
chemical nature of the fibres from which the cod-end wos made. In view of the
abscncs of other data on physical properties, discussed when considering
the cecond term of reference, the Working Group considered that in the present
state of knowledge it could not recommend any departure from the present
systen except that there would appear to be no basgis for the distinction
made between trawls and seines in all-areas and between single- and double-
braided cod-ends in NZAFC Region 2, Differentials should be based solely
on the chemical nature of the twine from which the cod-end is made and not
take into account the type of gear (seine or trawl) or the braiding of the
twine (single- or double-braided). (For seines the present differential is
based on experiments with cotton cod-~ends and the differential was then
given to the type of gear and not to the cod-end material beczuse cotton was
the only material used. The differcntial has been extended into other areas
on the basis of the experiments in NEAFC.Region 2 because there are no
seine~net data for otherregions).

These changes would nmainly affect NEAFC Region 2. The Working Group
ccnglders that the data indicate that the present system of mesh differentials
in other areas necds improvement also.




.. Table 43. Cod and Haddock, ICNAF Sub-Areas 4 and 5. Trawl only.
Mean selection factors and equivalents.l

1. Unweighted mean

2, Weighted by number of hauls

3., Weighted by 3-component method

4, Weighted by inverse of variance

Haddock Cod
i;gfi: Method ! Manila | Cotton PA | PES|| Menila| Cotton PA
l‘b - 3032 3054‘ 3.10 - 3-60 3.78
2 - 3.38 3,70 13.10 - 3,60 3,84
3 - 3.24 3,72 |3.10 - 3.60 3.77
4‘ = 3'24 3-50 3-10 - 3-60 3.76
Meen - 3.30 3,62 |3.10 - 3,60 3.79
No, of data
(Fo. of 28 &) | @ @ (2) (5)
Dogble 1 3,20 - 3,43 | - 3,36 - 3,80
twines 2 3.24 - 3,40 | - 3.38 - 3,80
3 3.15 - 3.37T | - 3.39 - 3,80
4 3-22 - 5-42 - 3035 - 3080
Mean 3,20 - 3,411 - 3,37 - 3.80
No. of dat
(e zets? * (33) (3) (10) (2)
Point estimates cf eﬁuivalents (double manila as standard)
Single
tWineS - 1-03 1.13 0097 - 1-13 1.18
Double
twines 1 - 1.07, - 1 - 1.19
Approximate 95% confidence limits of equivalents
Single - 0.87 0.97T - - - ©1.02
to to to
1.19 1.29 1.54
Double - - - - - - -
l) Number of data sets in each mean selection factor shown in

parentheses,

only for categories with at least 4 data sets.

Confidence limits on equivalents estimated




1, Unweighted mean

2, Weighted by number of hauls

3. Weighted by 3-component method

4. Weighted by inverse of variance

Selecticn factors

' Table 44. Haddock, NEAFC Region 2. Mean selection factors and equivalents 1)

Single twines | Method| Manila| Sisal | Cotton | Hemp PA PE PES PP
Trawl 1 - - 3.50 - 3,80 | 3.20 | 3,05 -
2 - - 350 - 3.84 1 3,17 | 3.05 -
5 - - 5.50 - 4,00 | 3.14 | 2.88 -
4 - - 3-50 -~ 3073 3-19 3.01 ) -
Mean - - 3050 - 3-84 5018 3000 -
(No. of .
data sets) (1) (5) (2) (2)
Seine 1 - - 3,92 - - - - _--w
2 - - 3.92 | - - - - -
3 - - 3.90 - - - - -
4 - - 3.88 - - - - -
Mean - - 3.91 - - - - -
(No. of
data sets) (5)
Double twines
Trawl 1 3 olo 3 045 - - 3 c40 3 .10 3055 3 038
2 3005 3046 - - 3-35 3022 5-52 3036
3 3.05 3.49 - - 3.36 | 3.29 | 3.53 2.99
4 3.01 3.45 - - 3,34 | 3,10 | 3.53 5.34
Mean 3,05 3.46 - - 3,36 | 3.18 1 3.53 3.27
No. of
e o) 1) | @ @ | @ | @ | Q2
Point estimates of equivalents (deuble manila as standard)
Single, trawl - - 1.15 - 1.26 | 1.04 ] 0.98 -
Single, seine - - 1.28 - - - - -
Double, trawl 1 1.13 - - 1.10 ] 1.04| 1.16 1.07
Approximate 95% confidence limits of equivélents
Single, trawl - - - - 1,10 - - -
to
1.47
Single, seine - - 1.12 - - - - -
to
1.44
Double, trawl - - - - 0.94 - - 0.91
to to
1.26 1.23

1) Number of data sets in each mean selection factor shown in parentheses,
Confidence limits on equivalents estimatedonlyfor categories with at
least 4 data sets.



Table 45. Haddock, ICES Division Vb, Trawl only.

Mean selection factors and equivalentsl)

1, Unweighted mean
2, Weighted by number of hauls
3, Weighted by 3-component method

4. Weighted by inverse of variance

Selection factors

Braiding Method Manila PA PP
Single 1 - 3.30 -
2 - 3.30 -
3 - 3.30 -
4 - 3.30 -
Mean - 3.50 -
(No. of data sets) (1)
Double 1 2,86 - 3.43
2 2.80 - 3443
3 2.79 - 3.48
4 2.82 - 3.43
Mean 2,82 - 3.44
(No. of data sets) (8) (13)

Single

Double

Single

Double

Point estimates of equivalents (double

Approximate 95% confiden

1.17

ce limits of

manila as standard)

1.22
equivalénts

-

1.06
to
1.38

1) Number of data sets in each mean selection factor shown

in parentheses.

Confidence limits on equivalents

estimated only for categories with at least 4 data sets.




1. Unweighted mean
2, Weighted by number of hauls
3, Weighted by 3-component method

4, Weighted by inverse of variance

Sélection factors

Table 46. Whiting, NEAFC Region 2. Mean selection factors and equivalent.l)

Single twines Method | Manila | Sisal | Cotton | Hemp PA “PE “PES | PP
Trawl 1 2.95 - 3,97 | 4.28 | 4.15 | 3.47 | 3.84 | 3.50
2 3 003 had 3 096 4034 3 092 3 048 3 086 3050
3 3 .17 - 3 087 4016 4007 3 -46 3 081 3 050
4 2093 - 3095 4-28 4000 3043 3-79 3-50
Mean 3,02 - 3.94 4,27 | 4,04 | 3.46 | 3.83 | 3.50
No. of ‘
o o) (2) G @ |® |[m |6 |
Seine 1 - - 4,06 - 3,80 | 4.00 - 3.66
2 - - 4,19 - 3,88 | 4.11 - 3.74
3 - - 4-06 - 3077 . 3090 - 3070
4 - - 4-05 - 3.80 3-99 - 3062
No. of '
e o o) (7) ) | ) (7)
Double twines
Trawl 1 3.82 | 3.65| 3.95 | 4.16 | 4.06 | 3.84 | 4.26 |3.01
2 3.80 3.51 3.95 4.29 | 4,05 | 3.96 | 4.26 | 3.70
3 3.85 3.58 4,04 4.27 | 4,01 | 4.13 | 4.40 ) 3.69
4 3.69 3.56 3.92 4,14 | 3,99 | 3.81 | 4.22 | 3.69
Mean 3.79 357 3.96 4.22 | 4,03 | 3.94 | 4.29 | 3.72
. of
e o o) @) | a2 & |6 |o |0 [6) |as
Point estimates of equivalents
Single, trawl 0.80 - 1,04 1,13 | 1,07 | 0.91 | 1,01 |0.92
Single, seine - - 1,08 - 1,010 | 1.06 - 0.97
Double, trawl 1 0.94 1,04 1,11 | 1,06 | 1.04 {1.13 (0,98
- Approximate 95% confidence limits of equivalents
Single, trawl - - - 0.97 | 0.91 | 0.75 | 0.85 -
to to to to
1.29 1.23 1.07 1.17
Single, seine - - 0.92 - - - - 0.81
to to
1.24 1.13
Double, trawl - 0.78 - 0.95 | 0.90 | 0.88 { 0,97 |0.82
to to to to to to
1.10 1.27 | 1.22 | 1.20 |1.29 (1.14

1) Number of data sets in each mean selection factor shomn in parentheses.
Confidence limits on equivalents estimated only for categories with at

least 4 data sets,




Table 48. Frequency distribution of selection Tactors
Cod, ICNAF -Sub-Areas 4,5, Trawl

Selection
Factor

!

Double

Single

Manila

PA

Cotton

PA

2.5
2,6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
35
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
445

W oW N

Totals

10

Table 49. Frequency distribution of selection factors
Haddock., ICNAF Sub-Areas 4, 5. Trawl

Selection
Factor

Double

Single

Manila

PA

Cotton

PA

PES
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Totals

33




Table 50,

Frequency distribution of selection factors
Haddock, NEAFC Region 2

Trawl

Trawl

Danish Seine

Selection
Factor Manila

Double

Si

le

Single

Sisal | PP | PE

PES

PA

Cotton

PE

PES

PA

<Cotbon

235
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
344
@® 35
3.6
347
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5

Totals

11

Table 51, Frequency distribution of selection factors
Haddock. ICES Vb, Trawl

Selection
Factor

Manila double

PA single

PP double

2-5
2.6

' e o o o
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Totals

13




Table 52,

Frequency distributions of selection factors.

Whiting., NEAFC Region 2,

Trawl

Trawl

Double Twines

Single Twines

Danish Seins

SeFe

Manila

Sisal

Cotton

Hemp

PP

PE

i PES

PA

Manila

Catton

Hemp

PP

PE

PES

}
1
¥

Cotton

PP

PE

PA

2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3,6
3.7

3.9
4.0
4.1
4e2
4.3
4.4
4e5
4.6
4T
4.8

N NN DD NN O NN R

= N W,
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Total

22

12

14
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Table 36, Mean Selection Factors.

Cod Haddock Redfish
| W) G)| (4) |Mean| (1)) (2) | (3) | (4)| Mean | (1) | (2) | (3) ' (4) | Mean

Double Manila 2.52 |3.48 3445 |3.42 |3.47 | 3.26 | 3.16 |3.09 [3.22] 3.18 |2.71 | 2,62 | 2.64 {2.62 | 2.65
Double Polyethylene | 3.43 |3.42 {3.37 |3.41 |3.41|3.20 | 3.20 {3.20 |3.20| 3.20 '
Double Polypropylene | 3.74 [3.70 |3.60 |3.63 |3.67 | 3.48 | 3.45 |3.42 |3.45| 3.45 | - - - - -
Double Polyester 3.95 |3.95 {3.95 |3.95 |3.95 | 3.40 | 3.40 |3.42 |3.39| 3.40 | - - - - -
Double Polyamide(A+B) | 3.92 [4.00 {4.02 |3.89 |3.96 | 3.59 | 3.66 [3.62 |3.6%| 3.63
Double Polyemide A 4.09 |4.09 |4.0% [4.07 {4.07 | 3.67| 3.86 |3.73 |3.67| 3.73 | - - - - -
Double Polyamide B 3,66 |3.66 |3.57 |3.63 [3.63|3.40| 3.33 |3.51 |3.40| 3.41 |2.92 |2.95 | 2.84 [2.87 | 2.90

(1) = unweighted mean;

(2) = weighted by number of hauls only;

(3) = weighted by method described in Part III; (lst Report of Working Group)

(4) = weighted by method described in Part II. (" " n " ")
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- Table 37. Characteristics of different Net Materials
K . and Equivalents.
) Characteristics
of Material Bauivalents
Percentage
Elongation at
the Load of the
Half Knot
Material Breaking Load Cod Haddock Mean
Double Manila, 6.5-7.8 1.00 1.00 -
Double Polgmethylene 8.4-22,2 (1) | 0.97 0.98 -
(2) | 0.98 1.01 -
(3) | 0.98 1.04 -
(4) | 1.00 0.99 -
Mean  0.98 1.00 0.99
Double Polypropylene 10.4-21.3% (1) | 1.06 1.07 -
(2) | 1.06 1.09 -
. (3) | 1.04 1.11 -
(4) | 1.06 1.07 -
Mean  1.06 1.08 1.07
Double Polycster 8.3-12.3 (1) | 1.12 1.04 -
(2) | 1.14 1.08 -
(3) { 1.14 1.11 -
(4) | 1.15 1.05 -
Mean  1.14 1.07 1.10
Double Polyamide 15.5-47.0 (1) | 1.11 1.10 -
(2) | 1.15 1.16 -
(3) | 1.17 1.17 -
® (4) | 1.14 1.13 -
Mean  1.14 1.14 1.14
Double Polyamide A < 25.0 (1) | 1.16 1.13 -
(2) | 1.18 1.22 -
(3) | 1.17 1.21 -
(4) | 1.19 1.14 -
Mean 1.18 1.18 1.18
Double Polyamide B > 25.0 (1) | 1.04 1.04 -
(2) | 1.05 1.05 -
(3) | 1.03 1.14 -
(4) | 1.06 1.06 -
Mean  1.04 1.07 1.06




Frequency Distributions of Unweighted Selection

Factors for Cod, Haddock and Redfish.

Table 38.
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Material ‘Region - Haddock
; §
Polyamide  NEARC. 2 VAN
! .
Polyamide  LCNAF 4.5 e S
Polypropylene NEAF.C. 2 o E 3x——e D
- Polypropylene L.CES. ¥B | Xe oD
Cotton LCNAF 45 e——t—x—s5S
Cod
® Polyamide  ICNAF 45 o .5
Whiting
!
Polyamide  NEAFC. 2 s
i
- ) E .
Polyethylene  NEAFC. 2 * — | > S, D
|
. !
Polyester NEAFC. 2 * '; N *e S oD
° Polypropylene NEAFC. 2 e———t-x—s D
| | L
Hemp NEAFC. 2 ,'5 . ,'DS
Sisal " NEAFC. 2 = e 4—e D
. |

1

S 1 ! L 1 | i
Equivalent 0.7°08 0S8 1.0 1.1 12 13 1.4 15

—— 95°% confidence limits
x Existing equivalent

Figure 1, 95% confidence limits of calculated eguivalents and
position ¢f equivalents currently in forse for trawls
in NEAFC Region 2, ICES Division Vb and ICNAF Sub=-areas
4 and 5 (results for four or more sets of data only).

S = single braided, D = doubkle traided,
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Material (double) Haddock
Polyethylene o % S
Polypropylene e—ﬁi&—e
Polyester o3¢ o
Polyamide A +B ol .
A o3¢ o
B e s
i
o Cod
Polyethylene s % o
Polypropylene e i s
1
Polyester ¢ °
!
Polyamide A+B 6 °
A :egzi ®
B o 3¢ ®
{ ! i g i ) 4 |
Equivalent 0.7 08 0.9 1.0 11 12 1.3 1.4

t—n-$

Figure 2,

95°, confidence limits
X  Existing equivalent

95% confidence limits of calculated equivalents and
positicn of equivalents currently in force for trawls
in NEA¥C Region 1, excluding ICES Divisicn Vb, and
ICNAF Sub-aresas 1, 2 and 3 (results for four or more
sets of data anlv),

NoBo The distinction made between polyasmide A and
polyamide B is that made by the Werking Group and
it is NOT rescegnized in the current mssh regulations,



