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Report of the 3rd Meeting of the ICES/ICNAF Joint Working Group on Selectivity Analysis

Introduction

. At the 1969 Statutory Meeting of ICES it wane recommended that the
ICES/ICNAF Joint Working 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):~

"l. to extend the work of the 1963 ICES/ICNAF Joint
Selectivity Analysis Working Group to include dnta
relating to NEAFC Region 2 and ICNAF Areas 4 and 5;

2,  to investignte further all factors (including physical
properties of net twines, biologlical factors, etc.)
which cause, or may cause, differences in mesh selection;

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 Jamuary 1970,
and the following participants attended the meeting:-

Dr. A. I. Treschev, Convenor U.5.5.R.

Mr. M. J. Holden, Secretary U.K.

Prof,., Dr. A. von Brandt Germon Ped.Republ.,
Dr. H., Bohl German Fed.Republ.
Mr. M. Portier France

Dr. J. Reuter Netherlands

Ir. W. Strzyzewski Poland

Mr. 8. Priffer ~ Poland

.M’r. Jo A.n Pnpe U-Kn

Mr. M. D. Grosslein . U.S.4.

Mr. V. Belof U.8.S.R.

Mr. A. R..Morgetts, ICES (Chairmen, Gear and Behaviour Cttee.)
Mr. J, Meller Christensen, ICES (Secretary to ILiaison Cttee.).

Part T
Analysis of Dgin
Before the meeting all member countries of both ICES and ICNAF were sent
copies of their published selectivity data and were asked for corrections and

additiore of unpublished data, Not all member countries were able to reply
before the meeting started.

All selectivity data for cll species in NEAFC Region 2, ICNAF Sub-Arens
4 and 5 and also for ICES Division VB, which had not been considered ot the
previous meetings, were tabulated. However, there were only sufficient
deta from the foliowing stocks to warrart an analysia:

1) Cod ICNAF Sub-Areas 4, 5
2) Haddock  ICNAP 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 previou
meetings:- '

1) A1l experiments made at the some time with the same cod-end
mesh and twine were grouped;

2) If no durstion of haul wes shown it was assumed to be 60
mirmutes, undess there were evidence to indicate thet it
should be shorter or longer; such estimnted values are
shown in parentheses in Tables 1 to £

3) All doubtful experiments (for example, selection factor
shown in parantheses in original data) and all those with
insufficient data for analysis were excluded.



For each stock the different types of materianl, braiding and geor were
considered separntely, that is, the Working Group considered seine cod-ends
nade of each material seperately and for trawls single- and double-broided
materials were considered separately. The dnta considered are shown in
Tables 1 to 42.

Meon selection foctors were calculated by four methods, unweighted
mean, veighted by number of heuls, weighted by number of hauls and number of
fish in selection range (or by number of fish/BpPecies studied in the cod-end
if this wos not aveilable) and weighted by the inverse of the variance. An
overnge of the four means wos taken to give o mean selection factor and from
these avernges equivalents were calculated using double manile, trowl, as a
standord (Tables 43 to 46).

The selection factors and equivalents listed in Tables 43 to 48 are
Joint estimotes derived from varying numbers of experiments of different
accuracy. It is not possible, however, because of inadequate available
information, to evaluate precisely the statistical varisnces of the estimntes
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 meeting
to make such calculations for every value, but from o relatively small number
of calculatione it seems reasonnble to assume a stendard error of at least
* 0.07 for cach average seclection factor and one of at least 4 0.08 for each
equivalent. Ninety-five percent confidence limits for an estimate ere obtained
by adding and subtracting twice these figures to the estimate. Thus the
9% limits for an average selection factor of say 3.30 would be 3.30 f 0.14,
i.ec. 3.16 and 3.44, while the limits for an equivalent of say 1.16 would be
1.16 X 0.16, i.c. 1.00 and 1.32. Such confidence limits for equivalents
are given in Tables 43 to 46 for those materianls ond genrs for which there werc
four or more sets of ecxperimental detn. The degree of overlap of the con-
fidence limits together with the present equivalents are shown in Figure 1 for
the datoc analysed at thie meeting, 'nd in Figure 2 for the dota analysed
previously.

The mumber of sets of dota considered for each stock ig given in
Table 47, ond the range of celection factors for each stock in Tables 48
to 5e.

Port IT

The Working Group was asked to investigate further 21l factors
(ncluding physical properties of net twines, biological factors etc.)
vhich cause or may caouse, differences in mesh selection.

Physical Properties of Net Twines

To date very little dota on the physical properties of the net
twines used in selectivity experiments have been published. The Vorking
Group, therefore, did not have data from which it could mnke an analysis
of the relotionship between physical properties of net twines and selec-
tivity, and for future development therc is an urgent need to establish
o better understonding of the results of selectivity experiments with
the properties of the netting twine used for trawls.

The snalyses of selection experiments presented in the first report
of this Vorking Group and of those contained in the present report
indicate that the large variations in the selection factor for polyamide
mey be due to varintions in the elongation introduced in monufaction.
Elongntion of netting twine depends on two factors, the type of fibre
and the way of constructing the netting twine. An exnmple may illustrate
this point: starting with the same type of fibre a double-twisted twine
hos less elongation than one which is cable-1laid {three times twisted).
This is due only to the last (third) twist of the twine. This nlso means
that it is impossible to judge twine properbties without considering the
construction of the twine, particularly with polycmide fibres.

The Working Group considers thaot an internationnl experiment
(details of which are given later) should be undertoken to determine
vhether high elongntion and high selectivity are positively correlated
or vwhether there is no correlation between them.
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In textile research the following properties of netting twine and
netting are considered highly importont:
Netting Twines: Kind of material (PA, PE, PES, PP)

Type of fibre (multi-filament, monofilament,
stople 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 ete.)

Breaking strength (wet weaver!s-knot breaking
strength)

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

Netting: Method of manufacturing (hand or machine-made,
knotted or knotless, single- or double-
broided)

Treatment (untreated, thermo-fixed, chemical
treantment ete.)

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

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

It is quite probable that other of the above-mentioned propertics,
either alone or in conjunction with each other, influence the selectivity
of trowls. Further, there is th- possibility that other physical propor-
tice not mentioned above also influence the selectivity of trawls; for
exomple, some investigators have pointed to flexibility and elongntion
of the netting twine.

Biologicnl Factors

Some of the biological factors which may influence selcectivity of
the same species ore:-

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

2) Diumnal and seasonal veriations in behaviour;

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

4) Difference between stocks,

This list doea probebly not include all biological factors affecting
selectivity.

The Working Group wns unable to exnmine the effect of behaviour
on selectivity because there are too few data. Also there are no dnta
from which diurmal variations con be studied (time is not included on
the standard selectivity reporting forms).

For the majority of arens there were insufficient data to examine
sensonal variations in selectivity and even in those instances for which
there were mony observations inspection showed that the majority of
the experiments were carried out in a limited mumber of months; for
example, in NEAFC Region 1 and in ICNAF Sub-Areas 1, 2, and 3 for
experiments with double manila there were 71 mets of data for cod, 61
of vhich were for the months of July and August; for haddock there
were 42 sets of experiments of which 32 were for June, July and August.
Only three sets of experiments for both species were carried out in the
reriod September to Pebruary.
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Similarly there is o lack cf date for comparison of selectivity
between stocks of the same species. The only species for which there are
any comparable data are for haddock, for ICES Division Vb, NEAFC Region 2
and NEAFC Region 1 combined with ICNAP Sub-Areas 1, 2 ond 3, and then only
for the twine material polypropylene.

In NEAFC Region 2 experiments with synthetic twines were done mainly
after maniln wos no longer used, ond possible long-term changes in selectivity
ncy invalidate compoarison between monila, as a standard, and other materials
vhen determining equivalents.

To summarize, the Working Group considered that it wns impossible
to assess at this time the effect of physical properties of the twine
material and biological factors on selectivity.

The present selectivity dato incorporate all factors, biological,
constructional, technological and envirommental, and so one sct of deta io
not strictly comporable with another; for example all the selectivity
cxperiments for double manila twine for haddock in ICES Division Vb were
corried out in December. However, they are the only data in existence
fron which to evaluate differentials.

Proposed Experiments

1. To obtain a new standard selection fgctor for each specics

A e e . o 4 S g . S g ST PUPY Sl s S D S G e o - = oy ——— —— —

If the new standard polysomide is to be used in the some monner as
monila hags been used; it will be necessary to obtain as much date with the
new standard polyamide as quickly as possible.

It is suggested that whenever pomsible research vessels should
uge cod~ends made of the new standard polyamide and collect selectivity
data so that o large number of selection factors covering all species,
scoemns, nreas etc., be obtained as quickly as possible, from which o
gtandard selection factor for all species can be evaluated.

(It is realised that this stondard will be no more than o reference
point becouse there mny be long-term changes in selecetion factors for o
given species),

2. Investigations of factors affecting selectivity

e G T S g SR Al oD e e S G YO B S S iy S e ke e B e S D R S N B . fla s Sy g g S Sl Sl

Although meiy selectivity experiments have been conducted in which
only one factor was varied, there are insufficient data from which to drow
conclusions on the factors which affect selectivity. In all futurc
selectivity experiments the cxperimental moterial should always be cou-
pored with the standard polyamide and only those factors varied, which it
con be definitely shown have no effect on selectivity.

Be Evaluation of the relationship between elongntion ggd selectivity

—— — - e G . S g P S Y D D bk Sl e sk do e o s g

This experiment is a specinl case of 2 (above).

To minimise all sources of error the resenrch vessels of nll
countries engnged to make this experiment must work with the same trawl.
This means that the vessels must haove the same net of the snme moterial
and of the same construction. In other words:-

(1) oll veseels have the some forenct (this means the trawl
without the cod-end), mnde of the same materinl, of the
same mesh-size (machine-mnde netting), of the same con-
struction and made by the same netmaker.

(i) all vessels must hove ot least 3 different cod-ends:

a) made of the proposed stondard twine (with nn
average clongation of about 24%);

b) mnade of polyamide netting twine with an average
elongation less than 20%;

c) nade of polyamide netting twine with an average
elongation of more than 40%.
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The twine of the three cod-emds hns to be made by one factory from
the some type of polyamidc fidbre and mmet differ in tho construction only
to get the wanted dilfferences in elongation of the netting twine. Tho cod-
ends have to be mnde just like the forenet by machine-made netting of onec
monufocturer and supplied by the same netmoker.

It con be expected that the price for trawls, and especcially of
the cod-emds, will bec above average, becmuse only smnll quantities of
special-mnde netting will be needed for these important experiments.

For the renlisation of these tests o new specinl programme must
be worked ocut. Moreover, it is proposed to use hecdliner recorder to
prove compoarnble bshaviour of the bottom trawl.

It is desirable that each country should toke part in the experimente
to be conducted in the aren vhere i1t is fishing.

Part TII

Adoquacy of the Present System of Differences of Mesh Differentials used by
NEAFC and ICHAF in relation to the Principles of Iquivalent Selectivity

Tables 53 and 54 show the mesh-sizes which are effective now in NEAFC
ond ICNAF, correspondingly. The last colurms of the Tables show what
ncceptance of the average equivalents might imply in terms of mesh-sizes,
(The avernges are based on unweighted values/%gmplo aritmethic meons).

(The distinction made between polyamides A ond B is thet distinction
nnde in the first report of the Working Group and this difference is nod
osccoptod by the Delegntes of both the Federanl Republic of Germony nnéd of
the Netherlcnds).

The data in Table 1 to 42 are from mony experiments which have
been conducted over a long period of time in many fisheries but which
have not been conducted systematically. They serve ns o useful guide but
no two meon figures are reanlly strictly comparable. In making comparisons
it is bost to compore the bands of values for each moterianl category os
given by the confidence limits derived from the varintion within and
between experiments (Figures 1 and 2). In only some of the experiments
were more than one type of cod~end tested at the some time under the same
conditions., Thus even the bande of vnlues for meon selectivities and the
caleulated sclectivity equivalents are subject to voriation from biologiecal
coausee, fishery conditions, net construction and the woy the net is used,
ond to features of the twines other than their basic chemical nature.

The full information about the twines used in the experinent, vhich
is needed if a proper investigation is to be mnde of the cousos of the
observed sclection dEffercnces, is not available. But, using the summary
figures and mnking allowance for their reliability, it appenrs thot the
polyamide fibres as used in several fisheries have had higher selectivitics
on ovornge than othor wines, cspocinlly manila. The bonde of selectivity
voluco of many twinee overlap conslderably, indicating that any obsarved
selection differences moy not be duc to the fibre type only.

The Working Group had no clear information as to why the avernge
gelectivity of polyamides was higher than that of manila or polyethylenc,
for exomple. There are indications that twine extensibility was porhops
the most impértant controlling factor, and the Working Group recommcnds
that an experiment as deteiled in Part IT shall be conducted as soon as
poasible.

The accumulation of evidence from selectivity with more and morc
twine typos (both basic chemicnl moterial and consteuction) indicotes thot
the distinotion between groups of twines with different selectivities
is by no meons as simple as it appeared to be when differentials were first
considered ond introduced into fisheries legislation. In particular, it
is still not kmown with any cortainty which featurc or featurce of a twinc
oare of primary importance in determining its selectivity. Thus, ~lthough
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the selectivity of some of the twines tosted appears to be higher on average
thon thot of other twine types, the Working Group canmmot ritribute a very
reliable value to the measure of difference and has insufficient evidence

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

The present system of mesh differentials is based mainly on the
chemical noture of the fibres from which the cod-end wos mnde. In vicw of the
absence of other data on physical properties, discussed when considering
the second tomm of reference, the Working Group considered that in tho prosont
state of knowledge it could not recommend ony departurc from the present
systen except that there would appear to be no basis for the distincticn
made betucen trawls ond seines in all-areas and between pingle~ and double-
braided cod-ends in NEAFC Region 2, Differentinls 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 (peine or trowl) or the braiding of the
twine (single- or dowble-braided). (For seines the present differential is
based on experiments with cotton cod-ends and the differentinl wos then
given to the type of geor and not to the cod-end materinl because cotton wns
the only material used. The differcentinl has been extended into other arcas
on the bosis of the experiments in NEAFC Region 2 because there are no
seine-net data for othe regions).

These changes would mainly affect NEAFC Region 2. The Working Grougp
considers that the data indicate that the present system of mecsh differentinls
in other areas needs improvement also.
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Table 43, Cod and Haddock, ICHAF Sub-Areas 4 and 5. Trawl only.

Mean selection factors snd equivalents 1)

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

4. Weighted by inverse of variance

| Haddock Cod
f SIN1S jfethod . Menila | Gotton PA | PES! Manila! Cotton i P
1 - 3,32 3.54 |3.10 - 3.60 | 3.78
: 2 - 3-38 3.70 3.10 - 3.60 s 3084
| C3 - 3.24 3.72 | 3.10 - 3.60 i’ 3.77
| .4 . 3.24 3.50 | 3.10 - 5.60 | 3.76
. Meen - 3.30 | 3.62 |3.10 - 3.60 1 370 |
No. of data: : | i
(How of dote, ) | © | @ | 6
e |
E |
Double 1 3.20 ~ 3.43 1 - 3.36 - 3.80
- 3,24 - | 3,40 | - 3.38 - 5.80 |
3 3.15 - 3.37 | - 3.39 - 3.80
|4 3,22 - 3,42 | - 3.35 - 3.80
! | tean 3,20 ~ s - 3,37 - ! 30 |
' (No. of data = s |
' sets) (33) (3) I (10 | } (2)
—— e . 4 S i i _F.__ ——
: Point estimates of eiluivalents (d_cl;uble manila as standard) |
: | . i | IH :
- | | | :
- Siele ] - 1,05 | 1.3 mwﬁ - 103 | 1.8
P A | i
; S ! h
; L : | i i
! 231333-: ] 1 - i l-o7i - :!!i 1 - : 1.19
o i | i
g | Approximate 95% confidence limits of equivalents
! : I
Single ? - 0.87 | 0.97! - | - - 1.02
{ to | to | ' | to
; 1.19 | 1.29] | L 1.34
Double E - i - i - -l - - -

S

1)

parentheses,

lumber of data sets in each mean selection factor shown in

Confidence limits on equivalents estimated

only for categories with at least 4 data sets.



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

—

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

4, Weighted by inverse of variance

Selection factors

Method, Manila

| single twines Sisal |Cotton | Hemp | PA | PE | PES | PP
{ Tranl 1 - - 350 | - | 3.80 |3.20 | 3.05 | - |
‘ 2 - - 350 | - | 3.84 |37 3.05 | - |
| 3 - - | 350 | - | 400324288 | -
| 4 | - - 350 | - | 3.73 (309|300 | - |
| Mean - - 3.50 | - | 3.84 | 3.8 | 3.0 | - |
'(No. of ! |
e ) | (1) ) | (@ | (2 |
 Seine 1 T - - 3,92 | - - - - -
| 2 | - - 392 | - - - - -
300 - - 3.90 | - - - - -
4 | - - 3.88 | - - - - -
: Mean ! - - 3.91 - - - - - i
i (No. of | '
. data sets) | (5) ‘
EDouble twines | {
Trem 1 300 | 345 | - | - | 34030 355 | 3.3 |
| 2 3.05 | 3.46 | - - | 3.35 | 3.22 3.52 | 3.36
; 5 3-05 3-49 - - 3.56 3-29 3-5} 2-99 |
4 3.00 | 3.5 | - - | 3.34; 300! 3.53 | 3.34 !
. ! Mean 3,05 | 3.46 | - - 1 336 3.8 3.53 | 3.27 |
(Mo, of |
o i) ) | (@ @ @ | @ | a2 |
! | , !
‘ Point estimates of equivalents (double manils as standard) |
; | * :
' Single, trawl - - 1.5 | - | 1.26| 1,04} 098 | -
' Single, seine - - 1.28 - - - - ] = z
| Double, trawl 1 1.13 - - 1.10 | 1.04| 1,16 | 1,07
| Approximate 95% confidence limits of equivalents '
' Single, trawl | S T R [ - -
‘ | to |
i 1.47 i
| Single, seine - - 1,12 | - - - - - %
i i to | ;
| 1.44 |
| Double, trawl - - - - | 094! - - 0.91
' to to
L ) | 1.26 1.23

1) Number nf 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, Imweighted mean

2. Weighted by number of hauls

3. Weighted by 3-component method
4, Weighted by inverse of variance

Selection factors

T T e o T
' Braiding Method Manila P4 PP
l' — m———
I Single 1 - 3.30 -
| 2 - 3.30 -
! 3 - 3 030 -
i
l 4 - 3 030 -
; . Mean - 3.30 -
{ '
! (io. of data sets) (1)
[ i
|
| ;
Double 1 2.86 - 3.43 |
; 2 2,80 - 3.43 E
| 3 2.79 - 3.48 '
4 2.82 - 3.43
Mean 2.82 - 3.44
(iio. of data sets) (8) (13)
!
i Point estimates of equivalents (double manila as standard)
| | | |
; Single i - 1.17 - |
{ Double 1 = 1.22 é
! Approximate 95% confidenFe limits of equivalents
| ; l i
| Single - ! - -
| Double - j - 1.06
‘ | to
% | 1.38 |
e e N - e e = A
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 scots,



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

-~ ——

1., Unweighted mean

2, Weighted by number of hauils
3. Weighted by 3-component method
4, Weighted by inverse of variance

Sélection factors

Confidence limite on equivalents estimated only for categories with at

least 4 date sets,

s e r— i e

iSingle twines Methodi Manila Sisdi_! Cotton | Hemp FA PE | PES FP
| Trawl P11 i 2,95 - 3,97 | 4.28 [ 4.15 | 3.47 | 3.84 | 3.50
| o2 3,03 - 3,96 | 4,34 | 3,92 | 3.48 | 3.86 | 3,50
; 3 } 5-17 - 3.87 4.16 4007 3046 3-31 3-50
| 4 | 2,9 - 3,95 | 4.28 | 4,00 | 3.43 | 3.79 | 3.50
! Mean 3.02 - 3.94 | 4.27 | 4.04 | 3.46 | 3.83 | 3,50
' (No., of
(a2 oete) (2) 6 @ & |m 6
ESeine 1 - - 4.06 | - |3.801 400 - |3.66
| 2 - - 4,19 - 3,88 1 4,11 | - 3.74
1 3 - - 4,06 - 3,77 | 3.90 | - 3,70
4 - - 4005 - 3-80 3-99 - 5.62
Mean - - 4,09 - 3.81 | 4,00 | - 3,68
i
No. of
e o) (7) 3) | G) (1)
. ]
Double twines
I .
| raml 1 3.62 | 3.65| 3.93 | 4.16 | 4.06 | 3.84 | 4.26 | 3.81
; 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 3057 3096 4022 4-05 1 3-94 4029 3-72
g ) | | &) | @ [0 M |6 |0
i Point estimates of equivalents
!Single, trawl 0.80 ¢ - | 1,04 | 1.13 | 1,07 | 0.91 {1.01 |0.92
' Single, seine - - 1,08 - 1.01 |1.06 | - 0.97
inouble, trawl 1 0.94| 1.04 | 1.11 | 1.06 | 1.04 | 1.13 10.98
i ‘ |
; Approximate 95% confidence limits of equivalents
 Single, trawl = b - - 10497 {091 | 0.5 j0.85 | -
; ! to to to | to
q | 1.29 | 1.23 | 1,07 . 1.17 E
‘ i
. Single, seine | - - 0.92 - - - - }0.81
! l . ta i to
| i 1.24 !1.13
%Double, trawl | - 0.78 - 0.95 | 0.90 1 0.88 |0.97 | 0.82
: : to i to to to to to :
X R _1a0! | 1.27 1,22 1,20 {1.29 1.04 ¢
1) Number of data sets in each mean selection factor shown in parenthecses.



Table 47. Number of sets of hauls considered (S = single, D = double)

NEAFC Region 2

Haddock Whiting |
. Gear | Material S D S D
i Travl | Cotton 1 3 3
r ; Hemp 0 4
} : Manila 0 11 2 22
i Sisal 0 0 12
| * PA 5 6 7
! PE 2 7 7
i PES 2 2 5 5
|
i PP 0 12 1 14 |
! Danish Cotton 5 0 7 0
|
1 Seine PA 0 0 3 0
' PE 0 0 3 0
| | PP 0 0 7 o !
i l - e e
ICNAF Sub-Areas 4, 5
_______ Haddock Cod |
Gear . Material S D S ' D
Trowl ; Cotton 5 0 2 0 é
! Manila 0 33 0 10
|
; PA 9 3 > 1
! PES 1 0 0 o
ICES Division Vb i ~ i
e Haddock N
i Gear Material ] i D
1 e
| Trawl Menila 0 8
| ,‘ PA 1 0
{ f 0



Table 48.

Frequency distribution of selection Pactors
Cod. ICNAF Sub-Areas 4, 5, Trawl

Selection |

Double

"§§nglemu;

Factor !

Manila,

PA

Cotton

PA

2,5 }
2,6
2,7
2,6
2,9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
549
4.0 |
4.1
442
el
Lol
4.5

W W N

Totals

10

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

Selection|

Double ; Single
Factor ’ l -
Manila PA Cotton | PA PES
—— ‘-.u---—.]_-.-----—— [
2.8 1 !
2.9 |
3.0 ! 4 1
3.1 6 1 1
%e2 T 2
3.3 ! 9 1 1
3.4 5 1 1
3.5 f 2 1
3.6 i 1 1
3.7 | 1
3,8 { 2
3.9 | -
4,0 ! 1
4,1 | 1
Totels ! 33 3 5 9 1




Table 50,

Frequency distribution of selection factors
Haddock, NEAFC Region 2

e f Trawl Trawl Danish Seine .
, i ;!
!Selectionf Double . Single Single |
. Factor ! Manila ! Sisal : PP { PE | PES | PA | Cottoni FE | PES ;| PA ‘Cotton |
L 235 | : ‘
i 2.6 2 | | ;
i | t
S | ;
1 . :
2.8 | 1 ! 5
2.9 1 i
3.1 ! 1 1
3.2 : 4 '
3.3 1] 1 1 11 !
3.4 1 1 2
P35 ! 1 1
3.6
3.7 : 2 | 1 ;
3.2 ‘, 2 ’
39 1 2 j
4G |
' 4a oo
/4.3 |
| 4.4 1 1 i
| 4.5 | |
Imotals | 1 2 12| 21 2| 4 1 2!l 2 | 5 5 |
Table 51, Frequency distribution of selection factors
Baddock, ICES Vb, Trawl
E Selecti |
| Selection Manila double PA single PP double ‘
| Factor l
2.5 1 :
2.6 1
5 2.7
| 2,8 1
; 2,9 1
| 3.0 3
: 2.1 1
: 343 1 ]3.
: 3.4
3.5 6
: 3.6
3T 1
_ Totels 8 1 13 |
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Table 25, Mesh-sizes at present in force in the ICES area and
mesh-sizes calculated from average equivalents to

show what their acceptance might imply

!

Part of Convention Area Type of net Present Mesh-sizes based
megh=-gige on the results
i (mm) of analyseis of
selection factors
()
Seine net 110
Such part of any trawl
net as is mede of:-
.
(a) (1) ™aters in - cotton, hemp
Region 1 with the
- polyester 118
exception of the - polyamide 120 114
erea described in ~ polyamide A 110
(a) (ii) below - polyamide B 123
~ polyethylene 131 !
~ polypropylene 122 !
- manila or any 130
other material 130 i
not mentioned :
ebove
e
Seine net 105
Such part of any trawl
net as is made of:-
(a) (ii) The area - menila or sisal 110 110
contained by a line - polyethylene 1
drawn eastwards from - polypropylene 90 (double)
10°W longitude along - polyester 105
= polyamide A 94 (single)
the parallel of 62%°N - polyamide B .

latitude to 4°W longi-
tude, thence south to
60°30'N latitude thence
west to 5°W longitude,
thence south to 60°N
latitude, thence west

to 15°W longitude, thence
north to 62°N latitude,
thence east to 10°W
longitude, thence north
to 63°N latitude

other material

omtinuedoccv-o..
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Table 54, Mesh-sizes at present in force in the ICNAF ares and
mesh-sizes calculated from average equivalents to
show what their acceptance might imply

' i Presént Mesh-sizes based on the |
: ) mesh-pize results of analysis of
| Part of Convention Area ! Type of net fmm ) sclection factors |
: ; (ma) :
! ' Seine net 110
I
' I ‘ —
fSuch part of any trawl |
net as is made of:- :'
1
! - cotton, hemp i g
; ~ polyester ; 118
- polyamide g 120 114
- polyamide A ) 110
-~ polyamide B : ) 12%
Sub-4rea 1
- polyethylene ) 131
- polypropylene 122
- manila or any ; 130
other material ) 130
not mentioned )
! above )
| Seine net 100 |
|
Such part of any trawl
; net as is made of:-
f |
- cotton, hemp 3
~ polyester ) 104 !
- polyamide 105 100
- polyamide A ; o1
- polyamide B ) 108
Sub-ireas 2, 3 - polyethylene ) 115
i -~ polypropylene 107
! - manila or any 114
; other material 114
% not mentioned i
f above )
i Seine net 100 '
| N ——
: Such part of any trawl K Cod Monn
; net as is madec of:- Haddoc
: Single - cotton }) 111 101 106 i
]‘ - polyamide i) 105 101 96 99 |
! - polyester !) 118 - 118 |
| Sub-Areas 4, 5 ; ;
‘ I Double - polyamide )) 107 96 100
!‘
i Single - manila and ) i
! other material ;
' ' 114 114
! Double - manila and
e | other material




Material  Region Haddock

Polyamide  N.EAFC. 2 N
Polyamide [.LNAE L5 e—~%-—:s————~—-——-o S
Polyprapylene N.EAFC. ? © .:__, -2
Polypropylene I.C.ES YD ! 30 2]
Cotton [.CNAE 65 ® E_-:: 25
Lon

Polyamide  LONAF 4,5 S —

Whiting
Polyamide ~ N.EAFC 2 o E:;“""“"ff n
Polyethylene NEAFC. 2 o - E 2 ‘13 |

|
Polyester NEAFC 2 e @:-__ji,_ 50

Polypropylene NEAFC. 2 O3l )

Hemp NEAFL. 2 A
. I
Sisal NEAEC. 2 e 2y )

L P 1 L & l |
Equivalent 07 0-8 6:% 10 11 12 13 14 16

&

< 85°% confidence limits
X Eristing equivalent

Tigire 1 9% confidence limite of calculated equivalents snd
position of equivalento currently in foice for troalo
in HEATC Hogion 2, ICES Division Vb end TCHAR Salvveas
4 uand 5 (resulte for four or more seto of data only ).
5 = single braided, D = double braided,



Material (double) Haddo ck

Polyethylene o ¢ o
Polypropylene w:i* o
Polyester ohl;_,g__e
Polyamide A+ B eiL o
é o {' ; ]
|
COD
|
Polyethylene c f —a
Polypropylene — ~: o
Polyester cE " o
Polyamide A + 8 o —-3¢ 5
A !0—¢$-—-————--49
B Om——y—3t 2
L ] i i ) i 1

Equivalent 07 08 09 10 11 12 13 14
o——s  35% confidence limits
X Existing equivalent

Figure 2 9%} confidence limits of calculated equiva-
lents and position of equivalents currently
in force for trawla in NEAFC Region 1,
excluding ICES Division Vb, and ICYAF Sub-
areas 1, 2 end 3 (results for four or more
sets of data only).
N.B. The distinction made betueen polyamide A
and polyamide B is that mado by the Working

Group and it is Nop recognized in the current
mesh remulations,



