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Report of the 3rd Meeting of the- ICE5/ICNAF Joint Working Group on Selectivity Analysis 

Introduction 

At the 1969 Statutory Meeting of ICE5 it wne recommended toot the 
lCE5/ICNllF Joint Working Group on Selectivity Analysis be wolmd up and 0. 

new Working Group be set up with the following tems of, reference 
(C.Res.1969/3:6):-

"1. to extend the work of the 1969 lCE5/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 (including physical 
properties of net twines, biological footors, etc.) 
which cause, or may cause, differences in mesh selection; 

3. to examine the adequacy of the pzeelll1t system of mesh 
differentials used by NEAFC and ICNAF in relation to tho 
principle of equivalent selectivity". 

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

Dr. A. I. Treschsv, Convenor U.S.S.R. 
Mr. M. J. Holden, Secretary U.K. 
Prof •• Dr. A. von Brandt Gelllllln Fed.Republ. 
Dr. H. Bohl Ge= Fed.Republ. 
!'lr. M. Portier Fronco 
Dr. J. Reuter Netherlands 
Dr. ,.,. Strzyze~TBlr..i Poland 
Mr. S. PrUff(.r .' Poland 
Mr. J. A. Pope U.K. 
Mr. H. D. Grosslein U.S.A. 
Mr. V. Belof U.S.S.R. 
Mr. A. R •. Margetts, ICE5 (Cho.iman, Gear and Behaviour Cttee.) 
Mr. J. Meller Christensen, lCE5 (Secretary to Liaison Cttee.). 

Part I 
AI:ialy'sis~fllEl'\l!l 

Before the meeting all member countries of both lCE5 end ICNllF were sent 
copies of their published selectivity data end were asked for corrections and 
additiom of unpublished data. Not all member countries were able to reply 
before the meeting started. 

All selectivity data for all species in NEAFC Region 2, ICNAF Sub-Areas 
4 and 5 and also for ICES Division VB, lthlch had not been considered o.t 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 ICNAF Sub-Areas 4. 5 

3) Haddock NEAFC Region 2 

4) Haddock ICES Division Vb 

5) Whiting NEAJro Region 2. 

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

1) 1.11 experiments made at the same time with the same cod-end 
mesh and twine were grouped; 

2) If no duration of hn.ul was shown it ~s assumed to be 60 
minutes, unmess there were evidence to indico.te that it 
should be shorter or longer; such estimated values =e 
shown in parentheses in Tables 1 to ~,; 

3) All doubtful experiments (for example, selection factor 
shown in pa.ra.ntheses in origilla.l dato.) and all those with 
insufficient data for analysis were excluded. 
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For eo.ch stock the different types of mn.terial, braiding and gecr \lere 
considered sep~.tely, that is, the Working Group considered seine cod-ends 
~de of each mn.terial separately and for trawls single- and double-broidod 
mn.terio.ls wer~ considered separately. The data considered nrc shown in 
Tables 1 to 41. 

Mean selection facto,rs were calcUlated by four methods, unweighted 
mean, lleighted by number of haUls, weighted by ~umber of haUls and number of 
fish in selection range (or by number of fishj8pecies studied in the cod-end 
if this ,ms not available) and weighted by the inverse of the vo.rianco. An 
avernge of the four means was token to give 0. mean selection factor and from 
these averages equivo.lents were co.lcUlated using double manila, trawl, as D. 

standard (Tables 4; to 46). 
The selection factors and equivalents listed in Tables 45 to 46 nro 

joint estimntes derived from varying numbers of experiments of different 
v~curacy. It is not possible, however, because of inadequate available 
infor=tion, to evaluate precisely the statistical v=iances of the estink~tes 
derived by the different methods of analysis. Adequate estimntes of variances, 
based on assumptions as to the vo.riance of 0. single determination 
such as given by Pope (1969) IDaQI", 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 a relatively small nllmber 
of calcUlations it seems reasonable to assume a standard error of at least 
~ 0.07 for each average selection factor and one of at least ~ 0.08 for each 
equivalent. Ninety-five percent confidence limits for an estimate ere obtained 
by adding and subtracting twice those figures to tho estimate. Thus the 
9;1,1; limits for an average selection factor of say 3.30 woUld be 3.30 ~ 0.14, 
i.o. 3.16 and 3.44, while the limits for an equivalent of say 1.16 woUld be 
1.16 ~ 0.16, i.e. 1.00 and 1.32. Such confidence limits for equivalents 
arc given in Tables 4; to 46 for those mn.terials and gears for which there were 
four or more sets of experimento.l data. The degree of overlap of the con­
fidence limits together with the prosent equivalents are shown in Figure 1 for 
the data analysed at this meeting, ,lnd in Figure 2 for the data analysed 
previously. 

The number of sets of data considered for each stock is given in 
Table 41, and the range of selection faotors for each stock in Tables 4B 
to 52. 

Part II 

The Working Group was asked to investigate further all factors 
~cluding physical properties of net twines, biological factors etc.) 
lThich causo or mo.y cause, differences in mesh selection. 

Physico.l Properties o£ Net Twines 

To date very little data on the physical properties of the net 
t;rines used in selectivity experiments have been published. The .'orking 
Group, therefore, did not h~ve data from which it coUld make an analysis 
of the relationship between physical properties of net twines and selec­
tivity, and for future development there is an urgent need to establish 
a better understanding of the results of selectivity experiments with 
the properties of the netting twine used for trawls. 

The analyses of selection experiments presented in the first report 
of this Horking Group nnd of those contained in the present report 
indicate that the large variations in the selection factor for polyamide 
mo.y be due to variations in the elongation introduced in m.~ufaction. 
Elongation of netting twine depends on two factors, the type of fibre 
and tho way of constructing the netting tlrine. An example mo.y illustrate 
this point: starting with the same type of fibre a double-tlrlstea. t;,ine 
has less elongation 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 prope~ies without considering the 
construation of the twine, particUlo.rly with polyamide fibres. 

The Horking Group considers that an international experiment 
(details of which are given later) shoUld be undertaken to determine 
Whether high elongation and hmgh selectivity are positively correlated 
or Whether there is no correlation between them. 

\) 
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In textile research the following properties of netting twine and 
netting a.re considered highly important: 

Netting Twines: Kind of mo.terioJ. (PA, PE, PES, pp) 

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

Construotion of the twine (twisted or plaited) 

Coeffioient of twist (soft, medium and hard lay) 

DeSignation (Tex end R.tex) 

Treatment (untreated, thermo-fixed, ohemioa.l 
treatmant eto.) 

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

Load-elongation-curve (up to hoJ.f of the value 
of the wet weaver's-knot breoking strength). 

Netting: Method of mcnuf'o.cturing (hond or machine-mo.de, 
knotted or knotless, single- or double­
brc.ided) 

Treatment (untreated, thermo-fixed, chemioal 
treatment etc.) 

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

The items mentioned above must be determined as far as possible 
acoording to the ISO stendards for testing of netting twine nnd netting. 

It is quite probable that other of the above-mentioned properties, 
either oJ.one or in conjunotion with each other, influenoe the select! -J"i i;y 
of tro.wls. Further, there is th,) possibility that other physical proper­
ties not mentioned above also influenoe the selectivity of trawlD; for 
example, some investigators have pointed to flexibility and elongation 
of the netting twine. 

BiologiooJ. Fo.ctors 

Some of the biologiooJ. factors which ~ influence selectivity of 
the same species are:-

1) 

2) 

3) 

4) 

Daily, eeasonal, onnuoJ. and long-term variations 
in the length/girth relationship; 

Diurnal and seasonoJ. variations in behaviour; 

Behaviour ch!lllges in the net associated with the 
size of the catch end/or the presencc of other 
species; 

DitferenoEll between stooks. 

This list doos probably not include a.ll biological factors affecting 
selectivity. 

The Working Group was unable to examine the effect of behaviour 
on selectivity because there are too few data. Also there are no data 
from which diurnal variations CD.ll be studied (time is not inoluded on 
the stendn.rd selectivity reporting forms). 

For the mo.jori ty of areas there were insufficient data to ex..'1IIline 
seasonal variations in selectivity and even in those instances for which 
there were ~~ observations inspection showed that the majority of 
the experiments were carried out in a lim! ted number of monthe; for 
example, in NEA:ro Region 1 and in ICNAF Sub-Areas 1, 2, and 3 for 
experiments with double manila there were 71 sets of data for cod, 61 
of which were for the monthe of July end August; for hnildook there 
were 42 sets of experiments of which 32 were for June, July end August. 
Only three sets of experiments for both speoies were carried out in the 
period September to Februar,y. 



- 4 -

Similarly there is 0. lack cl data for comparison of selectivity 
between stocks of the some species. The only species for which there are 
::my oomparable data are for hn.ddook, for ICES Division Vb, NEl'lR) Region 2 
and NEAFC Region 1 combined with ICNAF SUb-Areos 1, 2 and 3, and then only 
for the twine mn.terial polypropylene. 

In !lEII.FC Region 2 experiments with synthetic twines were done mninly 
o.f'ter manila was no longer used, and possible long-term changes in selectivity 
rac.y invnlidate comparison between mn.nila, as 0. standard, and other mn.terioJ.o 
when determining equivalents. 

To SUllIIlJllrize, the Working Group considered that it WJ.S impossible 
to assess at this time the effect of physicoJ. properties of the t~Tine 
material and biological factors on selectivity. 

The present selectivity data incorporate oJ.l factors, biological, 
constructional, teohnological and environmentoJ., and so one set of data io 
not strictly comparable with another; for example oJ.l the selectivity 
oxperiments for double m.~ila twine for haddock in ICES Division Vb were 
c=ied out in Deoember. However, they are the only data in existence 
froD lThich to evaluate differentials. 

Proposed Experiments 

1. !~_~£~~~_~_~~_~~~~~_~~!=~~!~~_!~~~~~_!~~_=~~~_~E:~!~~ 
If the new standard polyomide is to be used in the same m.-mner as 

m..~ila has been used, it will be neoessary to obtain as much data with the 
nelT stn.nd....'1Xd polyomide as qUickly as possible. 

It is suggested that whenever possible research vessels should 
use cod-ends made of the new standard polyomide and collect selectivity 
data so that n large number of selection factors covering all species, 
seaeons, ~xeas eto., be obtained as quickly as possible, from whioh 0. 

standard selection faotor for all speoies oan be evaluated. 

(It is realised that this standard will be no more than 0. reference 
point because there mn.y be long-term ohanges in seleotion factors for a 
given species). 

2. ~~==~!~~!~~~_~!_!~~~~~~_~!!=~~~_~=!:~~!~!~~ 
Although ma1l1ly selectivity experiments have been conducted in lfhich 

only one factor WJ.S varied, there are incufficient data from ~m1ch to drmf 
conclusions on the factors which affect selectivity. In all future 
seleotivity experil'lents the cxperlmentoJ. material should always be com­
pared with the standard polyomide and only those factors varied, ,,,,dch it 
can bo definitely shown have no effect OIl selectivity. 

3. ~~~~!~~_~!_~:_:=!~~!~~~R_£=!!:~_=!~~!~~_~~_~=!=~~!!!!:r 
This experiment is a speoioJ. oase of 2 (above). 

To l'linimise oJ.l sourceS of error the resenroh vesselS of all 
countries engaged to make this experiment must ~lOrk with the same trawl. 
This means that the vessels must have the some net of the same material 
and of the srune construction. In other WOrdSI-

(i) all veseels have the srune forenet (this means the trawl 
without the cod-end), made of the srume material, of the 
srume mesh-size (m..~chine-made netting), of the srume COIl­

struction and made by the SEWe netrnnker. 

(ii) all vessels must have at least 3 different cod-ends: 

a) 

b) 

c) 

made of tho proposed standard twine (with rID 

avero.cre elongation of about 2iJil~); 

made of polyomidc netting tlTine ld th an averngc 
elongation less than 201~; 

made of polyamide netting twine with an ::werage 
elongation of more than 40%. 
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The twine of the throe cOIl-ends MS to be made by one factory from 
the some type of polyamido fibre and must differ in the construction only 
to get the wnnted differences in elongo.tion of the netting twine. Tho coo.­
ends have to be mo.ds just like the forenet by =chine-=o.e netting of ono 
lIIDllUfo.cturer and supplied by the SOllIe netmaker. 

It can be expected that the price for trawls, and especially of 
the cod-ends, will be a.bove a.ve~, becUlllle only sm..'1.ll qu..-mtities of 
special-mode netting will be needed for these important experiments. 

For the realisation of these tests a new special programme must 
be lTomed out. Moreover, it is proposed to use hecdliner recorder to 
prove compaxnble behaviour of the bottom trnwl. 

It is desiro.ble that each country Should take part in the experinentc 
to be conducted in the area. where it is fishing. 

Part III 

Adoguncy of the Present System of Di!terences of Mesh Differentials used bX 

~ and ICNtF in rela.tion to the Principles of Equivalent Selectivity 

Tables 5' and 54 show the mesh-sizes lmich are effective now in NFJ.FC 
and lOOF, correspondingly. The last columns of the Ta.bles show whc.t 
accoptance of the a.vero.ge equivalents might iJ:t!:ply in terI!ls of mesh-sizes. 
(The avert\8Ss o.re based on unweighted values!s1mple a.ritmethic means). 

(The distinction mde between polyOl!lides A o.nd B is toot distinction 
l:JO.de in the first report of the \fo1'king Group and this difference is not 
accopted by the Delegates of both the Federal Republic of Gerrrk~ ~C of 
the Netherlands). 

The da.ta in Table 1 to 412 =e from many experiments which have 
been conducted over a long period of time in m.~ fisheries but which 
have not been conducted systemnticclly. They serve as a useful guide but 
no two I'lecn figures =e really strictly corapo.rable. In making compa.:L'isons 
it is best to compare the bands of values for each material catego~y as 
given by the confidence limits derived from the variation within and 
between experiments (Figures 1 and 2). In only some of the experiments 
lTere !'lore than one type pf cod-end tested at the st)1!le til'leunder the come 
conditions. Thus even the bands of values for mean selectivities and the 
calcula.ted selectivity equiva.lento are subject to vDxiatien from biological 
caUses, fishery conditions, net construction and the WD¥ the net is used, 
and to features of the twines other than their basic chemical nature. 

The full info:t'lllll.tion about the twines used in the experir3ent, \,-hich 
is needed if a proper inveotigntion is to be m.~de of the cnuses of the 
observed selection dtfferonces, is not available. But, uoing the swnmury 
figures and making nllownnce for their reliability, it appenrs that tho 
polyamide fibres as used in Dovoro.l fisherios havo had higher selectivities 
on average than othor 1wines, espocially manilo.. Tho brmdo of solecti vity 
valueD of many twines overlap considerably, indicating that any obcoIyed 
selection differences ~ not be due to the fibre type only. 

Tho "lo1'king Group had no cleo.r info:r:mo.tion as to ~Thy the c.verngc 
selectivity of polyomides wos high~r them that of manila or polyethylene, 
for OXOLtple. There nre indications that ·tlrine extensibility wao porho.po 
the most impOrtant controlling factor, and tho "lorkinG Group rec.onuncnds 
that an experiment n.s detailed in Part II shall be conducted as soon as 
possible. 

The Il.CcUlllUlation of evidonce from selecti vi ty ~,i th moro and more 
twine typos (both basic cheLlical =terial and constll?Uction) indicctes thL'.t 
the distiDotiOD between groups of twines with different selectivitieo 
is by no means as simple as it appeo.rcd to be when differentials \fere first 
considered and introduced into fisheries legislation. In particul=, it 
is still not known with a.ny certainty which feature or features of a t1rinc 
ere of primtJ:Ly importance in determining its selectivity. Thus, 0.1 though 
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the selectivity of some of the twines tosted appears to be higher on avern~e 
than that of other twine types, the "'orking Group cannot dtribute a very 
reliable value to the measure of difference and has insufficient evidence 
to decide to what extent this appn.rently higher selectivity is due to thr, 
chemical IW,ture of the material itself or to attributes of extenSibility 
Ellld flexibility which can be very substantially varied by such factorc au 
the method of twine construction and choice of filament type. 

Tho present system of mesh differentials is based mainly on the 
chemical nD,ture of the fibres from I{hich the cod-end ~1O.D made. In vim'1 of the 
absence of oth~~ data on physical p~ope~ies, dihcussed when considering 
the second term of reference, the "'orking Greup considered that in the present 
state of 101m-1ledge it could not recommend rnlY depn.rture from the present 
system except that there would appear to be no basis for the distinction 
made between trawls and seinea in all",areas and between cingle- and double·. 
braided cod-ends in l~ Region 2. Differentials should be based Dolely 
on the ('Jlemical nature of the tldne from l</hich the cod-eni!. is mado and not 
take into p..ccount the type of gear (seine or trnwl) or the braiding of the 
~Tine (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 because cotton Wl1S 

the only ma.terial used. The differential has been extended into other al.'eas 
on the basis of the experiments in NEAFC Region 2 because there are no 
seine-net data for otha- regions). 

These changes would mn.inly affect NEAFC Uegion 2. The i[ork:ing Group 
considers that the data indicate that the present system of mesh differentials 
in other areas needs improvement also. 
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Table 43. Cod and Haddock, rCNAF Sub-Areas 4 and 5. Trawl only. 
Mean selection factors and equivalents 1) 

1. Unweighted mean 

2. Weighted by number of hauls 

3. Weighted by 3-component method 

4. Weighted by inverse of variance 

I --~---------

I Haddock Cod 
---- ----------.-~ 

Single !' th d - . : PI twines : "e 0: Man~la Cotton Manila: Cotton 
,___ _ __ I 

1 

2 

3 

4 
, Meen 

I 

3.32 3.5413.101 I 3.60 

3.38 3.70 3.10 1 I 3.60 
I ' 

3 .24 3 .72 13 .10 I 3.60 

3.24 i 3.50 13.10 I 3.60 

3.78 

3.84 

3.77 

).76 

3.79 3.30 I 3.62 13.10 I 3.60 

of data: I () I ( ) I I 
sets) : I (5) 1 9) (1 ; (2) I (5) 

(llo. 

~o~~le---' 1 3.2~-1 3.43 -3-.36-t----_J--~·-~0-
"wmes 2 3.24 1 i 3.40 I 3.38 I ,.80 

3 3.15 I I 3.37 I - 3.39 I 3.80 

I 4 3.22 I I 3.42 I 3.35 1 3.80 

: Mean 3.20 I i 3.41 ! 3.37 3.80 

of data I (33) I __ I' (3) I:_~' (10) I (2) 
sets) I I '- I 

: I I 4! : --;------1 Point eS~imates o;~rUiValel1:_0~uble manila ~s 8ta:d!~) 

(No. 

Single 
twines 

Double' 
twines 

I : I I Ii I ' 
'I I II ; 

I I I I 
I 1.03 1.13 I o.97 il ! 

iii i II 

1.13 
" ~ 

1.18 

1.19 

/ 
/ 

, 1 1 - 1 1.07 I - ;! 1 

1 I I II I : 

I
, Approximate 95% confidence limits of equivalents I 

I I \ II ' ! 
- , 

Single 

Double 

I 
I 0.87 0.97 1 - 'I' I 

i to to I I' ' 
I 

I 1.19 1.29! ,i 
I I 'I 

I' I II 
I I :: ____ • ____ __ _ .__________ _ 1....'-- ___ • 

1) !lumber of data sets in _each mean selection factor shown in 

parentheses. Confidenoe limit" on equivalents estimatp.d 

only for categories with at least 4 data sets. 

1.02 
to 

1.34 



Table 44. Haddook, NEAFC legion 2. Mean seleotion faotors and equivalents 1) 

! Single 

iTrawl 

i 
I , 
I 

;(No.of 
data se 

~ ... -----
: Seine 

, 
, (No. of 
i data se 
, 

I 
: Double 

; Trawl 

1. Unweighted mean 

2. Weighted by number of hauls 

3. Weighted by 3-oomponent method 

4. Weighted by inverse of variance 

Seleotion faotors 
• -"- -- i -.--j I , I ---- --,--

~Wl.nes_¥eth~~11Tisal Cotton I Hemp i PA PE PES PP 
---,"._-

1 i - - 3 .50 - 3.80 3.20 3.05 -
2 ~ - - 3.50 - 3.84 I 3.11 3.05 -
3 ! - - 3.50 - 4.00 I 3.14 2.88 -

i 
4 

, 
3.50 I 3.13 3.19 3.01 -i - - -, I 

'.00 J -Mean i - - 3.50 - I 3.84 3.18 
I 

! 

tEl) I (1) (5) (2) (2) 
I 

---'--f----- '- -- "------ -- -- ----

1 
, 

3.92 - -, - - - - -
I 

\ 

2 I - - 3.92 - - - - -I 
3 - - I 3.90 - - - -

1 
-, I I 

4 i - - 3.88 -
I 

- - - I -
Mean I I 3.91 

I 
I - - - - - - I -
, I , 
I 

1 
(5) I 

ts) 
, 

i ~ 
! i 
I : 

twines I I I I I 

I 
I ' I 1 I 

1 3.10 3.45 - I - I 3.40 I 3.10 I 3.55 1 3.38 
I 2 

3.
05

1 
3.46 1 I , - - 1 3.35 3.22 3.52 3.36 , I 

I 
3 3.05 3.49 - I - 3.36 3.29 3.53 2.99 

4 3.01 3.45 i - - 3.34 3.10, 3.53 3.34 
I 
I 3.05 3.46 3.36 3.21 - - 3.18 3.53 

I 
(Nc. of \ 

, 

: da.!'a se.~~ j I (2) (12) (11) (2) I (4) I (2) 

I I I -+1' Point e~timateB ~f equiv~lents (double mila ~s standard) 

: 
, Single, 

: Single, 

I Double, 

: Single, 

, 
I 
I • 

I Smgle, , 
i 

, 
; , I I I ' I I I ' 

trawl I' 1 - 1 - I 1.15 i - 1.26 I 1.04 0.98 ! -
seine I I - I 1.28 - I - I 

trawl I I 1 I 1.13 I - 1.10 I 1.04 1.16 i 1.07 

I 
I I I !' 

I
, Approximate .9~ co~idenoe ,limits of equivalents I 

t 1 
I I i I I I I 

raw ; I : I I ; 1.10 I' I 
I 1 I ' \ to I 
I I'! I 1.41 1 i 

I 
seine I 

i 
I 

I \ 
I I ' 

I 1.12 i \' ! I 
I I 

I to I" , , , 

I Double, 
I 

trawl I 
\
' 1.44 ' 

, I I 
I I - I 0.94 
I I to I 

0.91 I 
to ' 

! I 1.26 
I __ J_1-,:~J_ 

1) Nun~er ~f data sets in each mean selection factor shown in parentheses. 
Confidence limits on equivalents estimated~for categories with at 
least 4 data sets. 



Table 45. Haddock, ICES Division Vb. Tmwl 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 

r--- --.- ---
PA l-~-----l 

Man ila. Bmiding Method i 
.--~-.-.------.-- I --------+---- c--- --, I 

1 I 
2 I 

Single 
I 

3.30 

3.30 

I 
3 I 3.30 

4 I 3.30 

I 3.30 
, (1) 
-~- --I 

.JRo. of d.ta •• t.) 1 
I-

Mean 

Double 
I 

1 

2 

3 

4 
Mean 

2.86 

2.80 

3.43 

3.43 

2.79 I - I 3.48 

(i1c. of data sets) I 
1 

::: Ii::: II 

(8) I (13) 

I ---- ------+ ---------1 

1. __ --

Single 

Double 

Single 

Double 

Point estimates of equivalents (double manila as standaId)i 

; I' ' , 1 
I ' i 1.17 ' 

I 1 

I 
Approximate 95% confiden:ce 

, I 
: I 
I I 
I ' I I, 

1 I 

I I 
, I 

1.22 

limits of equivalents 
I 

I 

-
1.06 
to 

1.38 
-----_.-----------------!.-_._------ I ..L_ 

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

in parentheses. Confidence limits on equivalents 

()stimated only for categories with at least 4 data suts. 



Table 46. Whiting, NEAFe Region 2. Mean selection factors and equivalent ,I) 

1. Unweighted mean 

2. Weighted by number of hauls 

~. WeiBhted by 3-component method 

4. Weighted by inverse of variance 

S6lection factors 
- - __ - •• _0 __ ... __ ._---- I ,-------- -----·------1 -------

Cotton' Hemp i PA~_.L_PES_. _ P~_u i ! Single twines Method i, Manila I ,____ ------+0---

iTrawl 1 l 2.95 I 

Sj,sal i --I ~.91 4.28 1 4.15 ! ~.41 I ~.84 I ~.50 ; 

~.96 1 4.~4 ~.92, ~.48 1 ~.86 i ~.50 I I I 
I 2 I 3.03 I . 

I - - - I - . , ~ .81 ~ .50 I 

i 
I 

(No. of 
data sets) 

I 3 

4 

Mean 

3.11 -i , 
2.93 I -I 

3.02 I -
I 

(2) I 

~.19 ~.50 I 
I ' 

3.83 I 3.50 I 

~.81 4.H> 4,ur I '.40 1 

1 3.95 4.28 4.00 I ~.43 
I ~.94 4.21 4.04 ! 3.46 

I (3) (4) (6 ) (1) 

" 
_. -- ---

I 

(5) I (1) , 
___ -.1 

Seine 1 I - -I I I 
! 2 

1 - -
3 

I - -
4 - -

Mean - -I 

4.06 -
4.19 -
4.06 -
4.05 -
4.09 -

~.80 i 4.00 

3.88 I 4.11 

3.11 I 3.90 

I ~.BO ~.99 I 
3.81 4.00 I 

I 

3.66 

I 3.14 
3.10 

~.62 

3.68 

I 
i 
I 

i 
i 
I 

(No. of (1) (3) (3) I 
data sets) I I I 

(1) I 
I 

I 
I 

--- ---I 
Double twines I 

. Trawl 1 I 
, j 

2 I 
3 
• 

Meen 

3.82 I 3.63 ~.9~ 

3.80 I ~.51 ~.95 
I 

3.58 1 3.85 I 4.04 
I 3.69 I 3.92 

I 
4.16 

4.29 

4.21 

4.14 

4.06 1 3.84 , 4.26 

4.26 

4.40 

, , , 1
4

•
22 

3.19 ~.51 3.96' 4.22 ' 4.0~ ! 3.94 I 4.29 

3.56 1 
I 

3.81 

3.10 

3.69 

3.69 

3.12 

i (No. Of) I (22) (12) (3) (8) (1) 1 (1) II (5) 
i data sets ! (14) , 

·-----r I ipoint estimates of equivalents I . I '. I I I i S~le, trawl 1 0.80 i-I 1.04 1.13 1.01 i 0.91 1.01 0.92 

Swgle, seine I - I - I 1.OB - 1,01 11,06 0.91 

Double, trawl I 1 I 0.941 1.04 1.11 'I 1.06 ! 1.04 ,1.13 1 0 •98 
, I I I 

Approximate 95% confidence ,limits :of equivalents; 
. ! Ii: 

I 0.91 I 0.91 ,0.15 \ 0.85 i -
i to I to I to , to 

,Single, trawl 

I 
I 

: 1.29 I: 1.23 . 1.01 i 1.11 

I I I 0.92 ! ,- 1 I - I 0.B1 
to' I I I I to 

,Single, seine 

Doubl" , trawl 

--_._- ._-_0_---

0.18 
to I 

l_~~~J __ 

1.24 ! I i I 1.1~ 
0.95 0.90 I O.RB 1'0.91 10.02 
to to I to to: to 

. ___ 1.21 1 .. _2_2 __ 1.~~, [1.29 ; 1.14 

1) Number of data sets in each mean selection factor shown in parentheses. 
Confidence limits on equivalents estimated only for categori~s with at 
least 4 data sets. 



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

NEUC Region 2 1-----

-----
,G 

, , 

Material , S Gar 
I ----_ .. 

raul 
, 

Cotton 1 , ,T 

I Hemp 0 

! 
Manila 

I 
0 

I 
Sisal 0 

PA 5 , 
! PE 2 
[ PES 2 , 

I PP 0 
-1-

anish I Cotton 5 

'line i PA 0 

D 

S 

Haddock 11 

i I D , 

0 I 
0 

I 11 , 

I 2 
I 

4 I 

2 

2 

12 

0 'I 
0 

S 

3 

4 
2 

0 

6 

7 

5 
1 

7 

Whiting 1 
j-n--: 
1-3 --\ 
, 8 I 

I I 
'I 22 
I 12 

I 7 

7 

5 
I 
I 

t-- 14 I 
._- ,.--.~ ~ --' 

, i 
. 0 I 
I 0 ' I : 

II ~ I PE 0 0 I 

I PP 0 0 L~ I 
i 

I 0 i 
__ L __ o i 

ICNAF Sub-Areas 4, 5 

._ .. _-------j.---

-----11-- s Hodr'ok D II , i~D-:1 1--5 -t 0 -1---; --r--~--
i 0 33 Ii 0 i 1:) 

! 9 3 II 5 1 2 

I 1 0 II 0 I, 0 ____ , __ •. _. ___ ._____ ____ _ ______________ , ______ • ..L.... __ 

.-.------

Gear Material 

Trf'.wl Cotton 

Manila 

PA 

PES 

ICES Division Vb ._-------- . i 

,- ----" ,- -- - - - -- ------l-- ____ Haddock__ j 

~ar: Material ___ -L __ s ~lr---~J 
I I \ 
I Trawl I Manila I 0 8 I , I 

I PA 1 0 I 
i,' pp I 0 I 13 _._1 _" ___ ... ________ _ 



Table 48~ Frequenoy Aistribution of selection factors 

Cod. ICNAF Sub ·Areas 4, 5. Trawl 

Selection 
Factor 

_,. j Sing1' 

Manila I PA J cotton------- .~~~ ______ : 

2.5 I 
I 2.6 , 

2.7 I 
2.& , 

2.9 I 
3.0 

3.1 
, .2 

3.3 

3.4 

3.5 
3.6 

3.7 
3.8 

3.9 
4.0 

1 

1 

2 

3 

3 

I 

2 

1 

2 

2 

1 

3 

I 

I 
I 

I 
I 
i 

I 

1 

I 
I 

I 4.1 i 
I 4~ ! 

I 1.3 i 
: 4.4 I 

I 4.' I I 
r~~; 1._ 10 ~_~ __ ~~ ___ -=~'--5--~~J 

Table 49. Frequency distribution of selection factors 

Haddook. ICNAF Sub-Areas 4, 5. Trawl 

... --- , 
If 

I ;e!:ction ! .. Double:1 Single _____ ~. __ _ 

1--' ~~_r -t-----=Ma.n=_i~,1 ---PA--~lli Cot~. t--P~-t --~ 
I ,:O! 4 I 1 I I 

3.1 II 6 I 1 I 1 I 3.2 7 2 I 
,- 3.3! 9 1 1 I 

3.4 5 1 1 

I 
3.5 2 1 
3.6 1 1 

I 3.7 1 
i 3.8 
I 3.9 ! 
I 4.0 : i-
~-TO!~~-s-t------,}- -- -,~ , 

- -

2 I 

1 I i 
1 I I . _____ -+ __ ._. __ -I 

9 1._l.J 



Table 50. Frequency distribution of selection factors 

Haddock. NEAFC 1Iegion 2 

. 

Trawl I 
-----_.---_. j-- -----

T raw 1 ! Danish Se~! ne 
---1 

i Selection ~I -,c---::c---t 

~Factor Manila-1 

2'05 
2.6 2 

2.7 1 
2.8 

2.9 

3.0 2 
3.1 

3.2 4 

3.3 
3.4 
3.5 
3.6 
3.7 2 

3.2 

3.9 
11..0 

, 4.1 

!~ 
A 4

•
3 

! 4.4 
4.5 

L 
, ' 
: To.~ls __ L __ ll 

i 
1 

1 
i 
i 

I 

, 

-- Do~le I 
Sisal ; PP I FE 

! I 
i i 
I I I 
I 

1 i I I 
I I I 
I 

1 1 i 
I 1 

I I 
1 I I 

I 

I 
, 
I 1 

I 
I 

1 I 1 
I 

1 I 4 

1 1 

I 2 

2 

I 
I 

1 I I 
I 

j 

2 12 2 I 
I 

Sirurle i Sirurle 
PES I PAl Cotton i PE 'PES; PAl Cotton 

----
! 

1 I I 
, 

1 
I ! I I ' ! I 

I I I I i 
I 

I 1 ' 

ill ! 
I I I 

i I I I 
11 1 

1 
1 

1 1 I 1 

1 1 
21 

I 1 1 
I 

1 

2 , 

21 
I 

I 1 I 
I 

I 

I 1 
I 
I I 

11 1 

2 ~jl 1 2 I 2 5 5 
I _--'- ___ _ ____ _ __ _ ____ 1 _______ --------

Table 51. Frequency distribution of selection factors 

Haddock. ICES Vb. Trawl 

,---_·_------1-· 

Selection I 
I Factor i 

2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3~3 
3.4 
3.5 
3.6 
3.; 

Totals 

Manila double 

1 
1 

1 
1 
3 
1 

----------_. ----

8 

PA single 

1 

I 
I 

i PP double 
1------------ J I -

2 
1 
3 
6 

13 -~l-=± 1 

__ 1 
____ l 



D
ou

b
le

 T
w

in
es

 
S

in
g

le
 T

w
in

es
 

~:~
.-

-
-
-
-
~
=
_
c
~
~
~
~
~
~
~
~
~
-
-
~
~
 

-
-
~
'
-
-
-
'
I
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

M
an

ila
. 

I 
S

is
a

l 
I C

ot
to

n
 

I' H
em

p 
!I 

P
P

 :
 F

E
 

: 
PE

S 
PA

 
PE

S 
PA

 
C

ot
to

n
 

p
p

' 
F

E
 

'F
A

 
--

--
-+

1
,-

--
--

+
--

--
--

1
--

--
--

t-
-_

_
 -ii

 _
_

 -+
i -

--
+

--
-1

t-
--

--
--

t-
--

--
I-

--
--

-t
--

--
--

t-
--

-+
--

--
J-

--
--

-i
l-

--
--

-I
'-

--
-f

--
--

--
-I

'-
--

--
j 

1 
! 

1 
I 

1 

I ~
.8 

I 
2.

9 
I 

3.
0 

3.
1 

3.
2 

3.
3 

3.
4 

1 1 1 

3.
5 

2 

3.
6 

1 
3.

7 
2 

3
.8

 
1 

3.
9 

0 
4

.0
 

2 

4
.1

 
2 

4.
2 

4 
4.

3 
2 

4.
4 

2 

1 1 1 5 2 1 1 

I 
' 

I 
I 

1 
I 

I 
I 

1 

2 
2 

1 

1 1 
1 

2 
1 

1
1

 
, 

1 1 1 

, I 

2 1 1 1 

I 1 1 2 1 1 1 

1 

1 1 1 

2 1 1 

1 

1 2 1 2 1 

1 1 2 1 

1 1 1 1 1 o 1 

1 1 2 2 1 

1 1 1 1 2 1 

1 1 1 

1 1 1 

L
.
.
!
 _T

o_
t_a

l ___
___

 -2
2 _

_
_

_
 -L

-1
_2

 _
--

l.
..

_
3

_
--

-+
_8

_l
-!:

1_
4 ~
I _

7-
--

+
_5

_L
.7

_-
lI

-_
2_

--
--

'-_
_

 
3 

_
-
L

.
-
_4
_

L
-1
-
-
L

_7
_-

,-
--

5 _
-
I
-
-
-6 _

-.
Jl

.-
--

,7
_-

-,
--

-'
.7

 _
_

 ...i...
, _:

...3
 _

_
 J _

_ 3 __
_ _

 



i , 

Table 53..£. Mesh-sizes at present in force in the ICES area and 
mesh-sizes calculated from average eq.t.alents to 
show what their acceptance might imply 

Part of Convention Area Type of net 
- -~ 

Prelrent 
mesh-size 

(-) 

)(esh-sizes based 
on the NSul ts 
of analysis of 

selection factoro I 
(-) 1 r-----

Seine net no ----I 
I 
I 
I 

(a) (i) ~aters in 

Region 1 With the 

exception of the 

area doscribed in 

(a) (11) below 

(a) (ii) The area 

contained by a line 

drawn east_rds from 

lOoW longitude along 

the parallel of 6~oN 

latitude to 4°W longi­

tude, thence south to 

600 30'N latitude thence 

west to 50W longitude, 

thence south to 600 N 

latitude, thence west 

to l5°W lOngitude, thence 

north to 62°N latitude, 

thence east to lOoW 

longitude, thonce north 

Such part of any trawl 
net as is made of 1-

- cotton, hemp 

- polyester 
- polyamide 
- polyamide A 
- polyamide B 

- polyethylene 
- polypropylene 
- manila or any 

other material 
not mentioned 
above 

Seine net 

Such part of any trawl 
net as is made of:-

- manila or sisal 

polyethylene 
- polypropylene 
- polyester 
- polyamIde A 
- polyamide B 
- other material 

to 63°N latitude 1 --------------- ~-----. - .... 

120 

~ 
130 

I lOS I , I 
no 

n8 
114 
no 
123 

131 
122 

130 

--j 

I 
I 

, 

----I , 

i 
I 
I 

I --------- - -1 

•. -~.I 

no 
1- --I 

90 (double) i, 
I , 105 

~94 (Si~10)i 

oontinued •••••••. 
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Table 54. Mesh-sizes at present in force in the ICNAF area and 
mesh-sizes calculated from average equivalents to 
show what their acceptance might imply 

T Present 1 Mesh-sizes based on the-
jmesh-size I results of analysis of 

Part of Convention Area , Type of net I ~mm) ! selection factors 

f--- I I I (m~) _______ . ____ , 

I Seine net I 110 1 

Sub-lo.rea 1 

: ---------
1 

Sub-Areas 2, 3 

--------

Sub-Areas 4, 5 

r Such part of any trawl ---- ---1 
I net as is made of,- . I 
I - cotton, hemp i- ~ 1 

I - polyester , ) 118 i 
I - polyamide I) 120 114 . ! 

- polyamide A ! ) 110 I 
- polyamide B I ) 123, , I 

, ! 
- polyethylene 
- polypropylene 
- manila or any 

other material 
not mentioned 
above 

Seine net 

) 

II 
i ) 

Such part of any trawl I 
net as is made of,-

- cotton, hemp 

- polyester 
- polyamide 
- polyamide A 
- polyamide B 

- polyethylene 
- polypropylene 
- manila or any 

other material 
not mentioned 
above 

I 

1 

;~ I) 
!~ 
) 

i I 
I) 

130 

100 

105 

114 

.L3l 
122 

130 

I 
-------! 

I --------! 

104 
100 

97 
108 

115 
107 

114 

---------+-1 ---- ------

Seine net 

\ 
Such part of any trawl II 

net as is made of,-

Single - cotton 
- polyamide 

polyester 

Double - polyamide 

I 

I) 
I) 
I) 
, ~ 

) 
! . 

Single - manila and I) 
other material ) 

100 

105 

h14 
Double - manila and i) 

-' other mftterial i) 

Haddock 

III 
101 
H8 

107 

Cod 

101 
96 

96 

114 

Mean 

106 
99 

118 

100 

·1 

I 
I 

I 
! 
! 
1 
t 



~lateria I Region Iloddocl< 
I 

Polyamide N.E.A.F. C. 7. I (>~: 

e I H--<>O 
-05 ---

1 
I 

Polyamide LUI.AF. [1.5 e-t--lr---O 5 
I 

Polypropylene N.EAF.C. 7. CJ-..-~:-.. ---.) 0 
I 

Polypropylene 1. C. E.S. ][ n I x<>-_.-.-
1 

) 0 
I 

Cotton I.e. N.A.F. {loS e l~-~r-") S ., . , 
r. 0 Ii 

Polyamide I.e.N.A.F. if,S 10--;:-----·----0 S 
I 

Pol Yf] rnide N.E.A.F.C. 2 

Polvethylene N.E.AH. 2 

Polyester N.E.AH. ? 

Polypropylene N.E.AH. ? 

Hnmp N.E.A.F.C. ? 

Sisal N.E.A.F. C. 2 

Whiting 

0---- !---~:,~--() ~~ 

o--.!-;~----... >, 0 

o ,--0 ~~ S 
"·----f--Yr-··_-·,, fl 

f) ·1 ___ ..:1 ····0 c.) 
" . 

O-!--"J~--<u '-""--~,~J n 
c----l·~(-o 0 

I 
(O.·j--;:---_0 S 

o-I--x-----o n 
I 

e ;';~-'.)O 

L 1 L __ . .L __ L. ... _ .. l_ .. l ____ J_1 

Equivalent 0-7 0·8 o·q ',0 1-"1 1-2 l3 1"'! 1"G 

0---0 95% confidencr. limits 

x Existing equivalent 

'if;·\re 1 95% confidence limi La of cp_lculated equi ""len';" ,·"d 
p')oitiCln of c'luivI<l(mto cur.-rontly in 1",,'-0" ro,' t"""ln 
in UEAI'C HDzion 2, ICES Diviaj.on Vb and TGHftlo' ~,,,b"\'c,,,,) 

'I- un,i 5 (r(!uulta for four or moro octCl tlf tlnt:--I pnly) .. 
:; Q single braidod, D .~ dOllblo hrnj "Gil. 



Materialldouble I 
Pol yet h ylene 

Polypropylene 

Polyester 

Polyamide A+ B 
A 
B 

Polyet hylene 

Polypropylene 

Polyester 

Polyamide A + 0 
A 
B 

Haddo ck 
G :~ 0 

I 
--* Q 

I 
f) 1)( 0 

I 
c~ 0 

IG--i( --0 

" I I( :> 

coo 
c ;~ :) 

1 

o--~k ~ 
I 

e\--:: :;, 
1 
I 

ot---;~ ~~ 

I il--;,{-(---­
I 

" 1-7(--0 
I 

-0 

1 _ 1 1 ___ 1 

Equivalent 0·7 o·a O·g lO 1-1 1-2 n H 
o • 95% contidencelimits 

x Existing equivalent 

Figure 2 9~ confidence limits of calculated equiva­
lents and position of equivalents currently 
in force for trawls in NEAFC Region 1, 
excluding ICES Divieion Vb, and ICllAF Sub­
areas 1, 2 and 3 (results for four or more 
seta of data on~). 
N.B. Tho distinction made betueen polyamide A 
and polyamide B is that mado by tho Working 
Group on'l it is Nf)T recognized in the current 
meah rceulntionB. 


