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•
sison Selectiviof thc 3rd Mccti of thc lCES lClIAF Joint Hork...

lntroduction

At the 1969 Statutory Meeting of ICES it was recommended that the ICESI
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):-

"1. to extend thc work of the 1969 ICES/ICNAF Joint Selcctivity
Analysis Working Group to include data relating to l~C

Region 2 and ICNAF Areas 4 and 5;

2. to investigate further all factors (including physical properties
of net twines, biological 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 lCNAF in relation to the principle of equivalent
solectivity. '.'

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

•
Dr. A. I. Treschev, Convenor USSR
l~. M. J. Holden, Secretary UK
Prof., Dr. A. von Brandt Germany
Dr. H. Bohl Germany
11r. M. Portier France
Dr. J. Reuter Netherlands
Dr. w. Strzyzewski Poland
}~. S. Prüffer Poland
Mr. J. A. Pope UK
}~. M. D. Grosslein USA
}~. V. Belof USSR
l~. A. R. Margetts, ICES (Chairman, Gear and Behaviour Committee)
Mr. J. M011er Christensen, lCES (Secretary to Liaison Committee)

Part I

Analysis of Data

Bcfore the meeting all member countries of both ICES and ICNAF were sent
copies of their publishcd selectivity data and were a~ed for corrections and
additions of unpublished data. Not all member count~ies were able to reply

~ before the moeting started.

All sclcctivity data for all species in NEAFC Region 2, lCNAF 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 lCNEr 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)

2)

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

If no duration of haul was shown it was assumed to bo 60 minutes,
unless there were evidence to indicate that it should be shorter
or longer; such estimated values are shown in paranthesis in
Tablos 1 to 42;
All doubtful experiments (for example, selcction 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 ma.terial, braiding end gec:r '\Tere
considered separa.tely, that is, the Working Group considered seine cod-ends
ma.de of. ea.ch material separately end for trm'Tls single- and double-bra.ided
mo.teria.ls were considered separa.tely. Tbe data considered l'..re shOim in
Tables 1 to 4~.

Ireen selection factors were calculated by four methods, umreighted
mean, ueie;hted by number of hauls, ueighted by ~umber of hauls o.:nd numbor of
fieh in eelection range (or by number of fish/~pecies studied in the cod-cnd
if this lTas not c.vailable) and weighted by the inverse of the variance. .An
c.verc.ge of the four means was tcken to give a mean solcction factor and from
thoso avoragos equivalents wore ca.lculc.ted using double manilc., trmTl, as l'..
stnndard (Tables 43 to 46).

Tbe selection fc.ctors o.nd equivnlents listed in Tables 43 to 46 are
joint estima.tcs derived from var,ying numbers of e~~eriments of different
l'..ccuracy. It is not possible, however, bocause of inadoqua.to availc.blo
information, to evaluate prccisely the statistical variencos of the estimates
dorivod by tho different methods of a.na.lysis. Adequate estimates of variances,
based on assumptions as to tho varianco of a sinffle determination
such as givcn by Pope (1969) D1~y, hOlTever, be derived for each method of
analysis. Unfortunatoly there was not sufficient time during the meeting
to make such calculations for cver,y va.luo, but from a relatively small number
of calculations it seoms roasonable to assume a standard orror of at least
~ 0.07 for ea.ch a.verage selection factor nnd one of at least I 0.08 for each
equivalent. Ninety-five percent confidence limits for an estimate'a.re obtained
by adding and subtmcting t"Tico these figures to the estima.te. Thus the
9SCJ; limits for an aveX'"'~o selection fa.ctor of say 3.30 would be 3.30 :: 0.14,
i.e. 3.16 and 3.44, whilo the limits for nn equiva.lent of sa.y 1.16 would be
1.16 ±0.16, i.e. 1.00 end 1.32.· Such confidence limits for equiva.lents
are given in Tables 43 to 46 for those materials nnd gears for ",hich there ,",ere
four or moro sets of experimental da.ta.. Tbo degreo of over1ap of tho con­
fidence limits togother with tho prosont oquiva10nts are shown in Figure 1 for
tho data nnalysod at this mooting, o.nd in Figuro 2 for tho d.o.ta ana.lysod
previously.

The number of sets of data considered for each stock ie given in
Tab1e 47, nnd tho range of seloction faotors for each stec1: in Tabloe 48
to 52.

Pc.rt II

The 1'Torking Group 't'ras c.skod to investiga.to further a.l1 factors
(including physicc.l propertios of not twines, bio10gica.l factors etc.)
which causo or ma.y ca.use, difforonces in mesh solection.

~ysical Properties o~ Net T'\'Tinos

To date ver,y 1ittlo da.ta on the physica.1 properties of the net
twines ueod in selectivity experiments havo been published. The Working
Group, therefore, did not havo da.ta from "hich i t could ma.ke nn a.na.lysis
of tho relationship botwoen physical properties of net ~·Tines nnd soloc­
tivity, nnd for futuro dovelopment thore io an urgent noed to estab1ish
a. botter understnnding of the rosulto of ooloctivity experiments 'tvith
tho propertios of the notting twine usod for trawls.

The cnalysos of soloction oxperiments presented in tho first roport
of this Horking Group nnd of thooe contained in the presont roport
indicate that the 1arge variations in tho seloction factor for polyamido
mc;y bo due to variations in tho elongation introduccd i.ri manufaction.
Elo.Ilßntion of netting ~vine depends on ~vo factors, tho typo of fibro
and thc ....,a.y of conotructing tho notting tuine. .An exrJIlple ma.y illustrate
thio point: starting "Tith the oame type 01' fibro a doublo-t"iistod t't'linO
has 10ss elongation than one which is cable-laid (three timoo twisted).
This is duc only to the last (third) twiot of the t"rine. This elso monns
that it is impoosib]e to judgo twine propol$"ios without conoidering tho
conatruc.tion of the twine, particularly 't'lith poly6.mido fibros. .

Tho Horking Group considers that nn intornationa.l experiment
(details of "Thich aro given later) should be underta.ken to determine
whother high elongation nnd h~gh soloctivity are positively corrolated
or '\-Thother there in no correlation betwoen thon. '
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In textile research the following properties of netting twine nnd
netting are considered highly importnnt:

•

Uetting Twines:

lTetting:

Kind of mnterial '(PA, PE, PES, pp)

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

Construction of the ~iine (twisted or plaited)

Coefficient of ~üst (soft, medium nnd hnrd iay)

Designation (Tex nnd R.tex)

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

Brea.king strength (mJt 't'leaver' s-lmot brecld.ng
strength)

Load-elo~tion-curve(up to half of the value
of the wot weaver's-lmot brea.king strength).

Hethod of mnnufacturinß' (hnnd or m...'1.chino-made,
lmotted or lmotless, singlo- or double­
braided)

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

Mesh-size ('t'TOt mesh-size measured "üth ICES
mesh-gauge) •

•

The items mentioned abovo must bo determinod as far as possible.
o.coording to the ISO standards for testing of netting twine and nctting.

It is quite probable that other of tho above-mentioned propertios,
cithor alone or in conjunction 't'dth each other, influonco the sclcctivity
of trawls. Further, thore is the possibility that other physical proper­
tics not mentioned above also influence the sclectivity of trD..VTls; for
exrumple, some investiga.tors have pointed to flexibility und elongation
of tlle netting twine.

Biological Factors

Some of the biological factors vrl1ich may influence selcctivity of
tlle snoe species are:-

1) Daily, seasonal, c.nnual und long-term variations
in the length/girth relationlli1ip;

Diurnal and seasonal variations in behaviolU';

Behaviour chunges in thc net associateu 't'Tith the
size of thc catch o.nd/or the presence of other
species;

DifferencEP between stocks.

This list does probably not ine1ude nl1 bioloeiea1 fnctors nffecting
seleetivity.

The 1rlorkinG Group "ms unab1e to examina the effect of behaviour
on se1ectivity boeause there are too few data. Also there are no data
from "Thich diurnal variations ean be studiod (time is not ine1uded on
the standard solectivity reporting forms) •

. For thc ni~jority of arens thore 'tvore insufficient data to examine
seasono.l variations in se1eetivity end even in those instonces for "Thieh
tllere were mnny observations inspection showcd that the majority of
the experiments were ea.rried out in a limited numbcr of months; for
oxrump1e, in NEAFC Reeion 1 und in ICNAF Sub-Arens 1, 2, und 3 for
experiments with double manila there 't'lere 71 sets of data for cod, 61
of 't'1hieh ucre for thc months of July und August; for haddoek thore
"Tere 42 sets of experiments of "Thicb. 32 "Tere for June, July ond August.
Only three aets of experiments for both species "ere carried out in the
period September to February.
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Sinilarly there 18 a lack er data for compar1son of solectivity
bet"Toon stocks of tho some species. The only opecies for ,·mch thore are
any comparable dn.ta are for hD.ddock, for ICES Division Vb, IilEAFC Region 2
ond IiJEliFC Region 1 combined with ICNAF Sub-Areas 1, 2 and 3, and thon only
for the nTine material polypropylene.

In l.'lE.l\FC Region 2 experiments ,ri.th synthotic twines "Tero done I:1."'..in1y
after nanila was no longer used, and possible long-term changes in selectivity
may invclidate compo.rison between manila, es 0. standnrd, and other materialo
"Thon determining equivalents.

To s1.l!rlIJlaXizo, the Working Group considered thn.t it "as impossible
to o.soess o.t this time thc effect of phyoico.l proporties of the t"iTine
material and biological factors on seloctivity.

Tbe prescnt selectivity data incorporato all factors, biblogico.l,
constructional, technologico.l and cnvironmental, and so one set of dato. io
not strietly comparablc with another; for oxo.mple oll the scleetivity
experiments for double ~~ila twine for haddock in ICES Division Vb were
em:Tied out in Decoraber. However, they are thc only dn.ta in mdstence
fron whieh to evaluc.tc differentials.

Proposed Experiments

1. ~~_~E~~_~_~~!_~~~~~~_~~!~~~!~~_!~~~~~_!~~_~~~~_~R=~!~~
If the new standard polyo.mi.de is to be used in the SODe IIlc.'"'..I1Iler as

mnnila haG been used, i t ,dll be necesoc.ry to obtoin as mueh data "Tith the
new standard polynmide 0.0 quickly as possible.

It is augeested that whanever possible research vesoels should
UDe cod-ands mde of thc neu otandard polyo.mi.de ond eollect. ooloctivity
do.ta 00 that n largo n~ber of seleetion fcctors eovering cll opeeies,
seaenno, areas ete., be obtained as quickly as possible, from which 0.

otandard oeleetion faetor for all species can be evalUk~tcd.

(It is rcalised thnt this standard "dll be no more than 0. referonce
point beeßuoe there may be long-term chancres in selection fo.etors for 0.

givcn spacies).

2. !~!~~~!~~!~~~_~!_!~~~~~~_~!~~~~~_~~!~~~!!!~l
Although rruby selectivity experiments have been eondueted in ,,,hieh

OnlY one factor lra8 varied, thoro are inouffieiont do.ta fron which to drm'l
eoncluoions on thc fo.ctors whleh affeet seleetivity. In all future
solectivity experiments the experimentcl material ohould nlvmys be eom,:",
pared ,vith the standard polyDDide and only those faetors varied, llhich i t
ean be definitely ohovm have no effeet on oeleetivity.

3. ~~~~~!~~_~!_~~=_~=!~~!~~E~!R_E=~==~_=!~::~~!~::_~~_~=!=~~!!!~l
Thio experiment is 0. special eaoe of 2 (above).

To oinimise all sourceo of error the reoenreh vessels of all
countrieo erlorraged to nake this experiment raust '"lOrk "Tith the SODe traul.
This meano tho.t the vessels muot have the oame net of the some material
and of the SODe construction. In other wordo:-

(i) all veseels ho.ve the seme forenet (this menns the trawl
without the cod-end), made of the sc.mo material, of the
onme IDesh-size (nachine-rnade netting), of the snme eon­
struction end made by the sene notooker.

(ii) all vessels muot ho.ve o.t least 3 different cod-ends:

0.) made of the proposed stand.c.rd hTinc (with r-n
average eloneo.tion of about 2L~~~);

b) r.l.o.de of polyamide netting t"Tine "Tith a.n o.verc.gc
elongation less thnn 20%; .

e) mdc' of polyDDide netting tvdne "Tith an average
olongation of more thnn 407;.
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e Tho twine of tho throo cod-ends hc.s to be nm.de by ono factory from
tho seme type of polyanidc fibre ond tIUst differ in tho constJ::uction only
to get tho vmntcd differences in elono"'TI.tion of tho notting twino. The cod­
ends have to bc made juot like. the forenet by mnchine-mado netting of one
menufacturor ond oupplied by tho SeDe notoakcr.

It con be expected thn.t the price for trawls, o.nd eopocially of
the cod-ends, inll bo o.bove o.verago, becnuoo only smc.ll quentitics of
specio.l-oa.do netting will be neoded for these importont experiments.

For thc realiso.tion of these tests 0. now special prograooe must
be \Torkod out. l-10reover, i t is proposed to use hoadliner recorder to
provo compo.rc..ble bohaviour of thc bottem trc..'\'Tl.

It is desirablc tho.t euch country should toJw po.rt in thc experimente
to bc conduded in the arca. i'Thore i t is fishing.

Po.rt III

Adoqua.cy of the Present System of Differences of Hesh Difforentic..ls used bl

NEAFC ond ICHAF in rela.tion to the Principles of Equiva.lent Sclectivity

Tables 53 ond 54 show the r:lesh-sizes '\·mch ere effective neu in 11EtIFC
ond ICNlLF, correspondingly. The last COlUDIlS of the To.bles shmT ,·;het
a.cceptonce of thc average equivo.lonts mght ioply in termo of mosh-si~es.

(The a.vora.geri are ba.sed on umroighted va.lues/~umple a.ritoethic maena).

(The distinction made botween polyc..oides A end B is thc..t distinction
l:lc..dc in the first report of the ilorlcing Graup ond this difference is not
cccepted by tho Delegntes of both the Federal Republic of Gernk~ ond of
the Hetherlcnds).

The dato. in To.ble 1 to 4~ o.re fror:l mc.ny experiments ,·rhich r.n.ve
boen conductod over 0. long period of time in oc.ny fishcrios but ",hich
hc.ve not becn conductod aystcmo.ticc.lly. They serve as a. useful guido but
no t'\·ro meen figuros are rca.l1y strictly compo.ra.b1e. In making compo.risons
it is boot to coupo.re the bondn of valuoo for eo.ch oc.toricl cc..togOl.'Y us
G'ivcn by the confidcnce 1iuits dcrived fran tho variation within ond
bet"Teen eJ..,!,crincnts (Figures 1 end 2) •. In on1y some of the experiments
\Tere nore thon one type :pf cod-end tested o.t the sc.oe tine .under thc nome
conditions. T'nun evon thc bonds of vulues for meon oelectivities ond thc
co.lculo.tod se10ctivity equivalenta o.re aubject to vario.tion fron bio10gica1
cauaes, fisherJr conditions, net construction ond tho ,my tho net is used,
ond to feo.turea of the t'\vines other thon their bo.sic chomic0.1 no.ture.

T'no full informo.tion o.bout tho t'\'Tinoa used in the oxperiocnt, irhich
is needed if 0. proper inveatigation ia to be nk~dc of the causes of the
obaorvcd sclection dffferences, is not o.va.ilo.b1e. Dut, ueing the auomcr,y
figurcs ond naking o.llowonce for their relio.bi1ity, it cppcars that the
po1yonide fibrce aa uacd in oeveral fieheriee have had hig.'l-tcr aelectivitics
on average thon other tdnes, especia1iy.moni1a. Tho bondo of oelectivity
vn.lucn of mony tuinos overln.p considern.bly, indicating thn.t ony obooryed
solection difforcnces oo.y not be duc to tho fibro type only.

The 'Horking Group had no clear inforo..."tion ao to "Thy tho c.vcro.gc
ae1ectivity of polyamides "rao higher thon thc.t of maniln. or polyethylene,
for oxamp1e. There are indications thn.t t",ine extonsibi1ity iras porhnpe
the most iop6rto.nt controlling factor, and tho 'Horking Group recoIIlI:J.cnds
that on expcrinent ao detn.i1ed in Pcrt II oh0.11 be conductod as soon as
poooiblo.

Tho accunulation of evidcnco from se1ectivity "Tith DarG ond nore
t'\·rinc types (both bn.sic chomcn.l materin.l ond construction) indico.tes thnt
thc distinotiön betlroon groupo of twines "Tith difforent solectivities
is by no nenns ao rJimple as i t n.ppoared to be whon differcntia.lo '\Tere first
considercd nnd introducod into fisheries leG'islation. In pnrticulo.r, it .
is still not knmm with or~ certc.inty '\'I'hich fec.turo or features of n. tuine
aro of primc.ry importonce in detcroining i ts selcctivity. Thuo, clthough
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tho seloctivity of somo of the t~1'ines testcd appoars to 00 highcr on average
than thn.t of other t'-Tine types, the vJorldng Group cannot c.ttribute a very
rcliable value to the measure of difference and has insufficicnt evida~ce

to decide to what extent this apparently higher selectivity is due to tho
chcmical nature of the material itself or to attributes of extensibility
and flexibility which can be very substantially varied by such factors as
the me'chod of tvTine construction and choice of filament type.

Tbe prcsent system of mesh differentials is based mainlyon the
chcmical nature of the fibres from ,~hich the cod-end vTaS made. In Vie1-T of the
absc~c3 cf other data on physical proper,ties, discusscd ,~hen considering
the second term of referencc, the 1forking Group considered that in the present
state of lcnowledge it could not recommend any departure from the present
system exco:pt that there vrould appear to be no basis for the distinction
mnde bet1mcn trmJ'ls nnd seines in all-".nreas and between singlc- ond double­
braidod cod-cnds in l~C Region 2. Differentials should be based solely
on the chemical nature of the tvTine from which the cod-end is made and not
take into account the type of gear (seine or trawl) or the braiding of thc
tvTine (sinGle.. or double-braided). (For seines the present differential is
basr.::cl on c:~or:i.ments ,vith cotton cod-ends and the differential was thon
given -'co the type of genr and not to the cod-end material because cotton was
the only material used. Tbe differential has been oxtended into other areas
on the basis of the experiments in NEAFC. Region 2 because there a't'e no
seine-not data for othe:- regions) •

These changes 't'lOuld mninly affect NEAFC Region 2. The 1vorläng Group
ccnsiders that thc dnta indicatc that the prosent system of mesh differentials
in other areas needs improvement o1so•

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

I Haddock Cod

Single I ! I Itwines ! Method I Manila Cotton PA PES Manila Cotton PA
I I

I 1 - 3.32 3.54 3.10 1 - 3.60 I 3.78
I
I 2 - 3.38 3.70 3.10 - 3.60 3.84I

3 - 3.24 3.72 3.10 - 3.60 3.77

4 3.24 3.50
I

3.60 3.76- 3.10 -
I Mean - 3.30 3.62 3.10 - 3.60 I 3.79
I I

I (No. of data
(5 ) (9 ) (1) (2) (5 )sets)

Double 1 3.20 - 3.43 - 3.36 - 3.80
twines

i

I
2 3.24 - 3.40 - 3.38 - 3.80

3 3.15 - 3.37 - 3.39 - 3.80

4 3.22 - 3.42 - 3.35 - 3.80

Mean 3.20 - 3.41 - 3.37 - 3.80

(No. of data
(33) (3) I (10) (2)sets)

,

I I
-

I

(double manila as standard)Point estimates ("f equivalents

i !
I

I
Single - 1.03 1.13 0.97 - 1.13 I 1.18
twines I

I
I

Double 1 - 1.07

1

- 1
I

1.19i - Itwines
11 I

Approximate 95% confidence limits of equivalents,
I

I
I Single 0.87 0.97 - - - . 1.02
I -

to ta ta
I 1.19 1.29 1.34I I

I I ,

I Double - I - I - - - - -
I I I !iL---

1) Nuffiber af data sets in.each mean selection factor sho\~ in

parentheses. Confidence limits on equivalents estimated

only far categories with at least 4 data sets.



e Table 44. Haddock, lIEAFC Region 2. Mean selection factors and equiva1ents 1)

1. Unweighted mean

2. Weighted by number of hauls

3. Weighted by 3-component method

4. Weighted by inverse of variance

Selection factors

Mean

Mean

Single, trawl

(No. of
data sets)

I
ISingle, trawl

, Single, seine

IDouble, trawl

e;
(No. of
data sets)

r-S_lllg_'_l_e_t_w_i_ne_s--t_M_e._t_h_O_d+i_M_a_n_il_a+_S_l_'s_a_l-+'_c_o_tt_o_n-+_H_e__m:::..p_+l-=P_1I._+-.=..PE=--I-_P=-E:::..:S:..-+--=P~
Trawl ~ - - 3.50 - 3.80 3.20 3.05 I ~ I

- - 3.50 - 3.84 3.17 3.05

4

3 - - 3.50 - 4.00 3.14 2.88 -I1

I - - 3.50 I - 3.73 3.19 3.01 -

3.50 1
1

- 3.84 3.18 3.00 - I

-----'--+--...:...---1---(1__) _.--l---~-)--!-(_2)-+_(_2)--1-----.,-

• Seine 1
2

TI - - 3.92

I - - 3.92

I 3 I - - 3.90

! 4 ,I - - 3.88 - I -

I
Mean - - 3.91 - I -

.(No.of I (5) I
I_d_a_ta_se__t_s_)_+-__'+jl __--+ +-__+-__+-i_-l-__.J-_-!-.__--l

IDouble twines 1 I I I
ITrawl 1 3.10 3.45 - I - 3.40 3.10 3.55 3.38 I
I 2 3.05 3.46 -\',- 3.35 3.22 3.52 3.36 lI

3 3.05 3.49 - - 3.36 3.29 3.53 2.99

4 3.01 3.45 - - 3.34 3.10 3.53 3.34

3.05 3.4' - - 3.36 I 3.18 3.53 I 3.27 I1
(11) (2) (4) ! (2) (2~12) I

Point estimates of equivalents (deuble manila p'S standard) 11,

i I I I I I I
- 1.15 - 1.26 I 1.04 0.98 I - "

_ I I
~ 1~13 I 1~28 ~ 1.10 I 1~04 1~16 i 1~07 1

II

Approximate 95% confidence Ilimits ~f eQUiVa1entsi
_ I _ I _ I _ I 1.10 i-I -

I to ,

Single, seine I _ _ 1,12! _ I 1~47 I - I -

I, Double, trawl I _ _ Il~~4 I _ I 0.94

1

_ _ 0.91

I I to to I
1 '---__'---__..2-- -!.__--!..__..L-_l_.2_6-!-__1__---L_l-.:_=_~

1) Number of data sets in each mean se1ection factor shown in parentheses.
Confidence limits on equivalents estimatedo~yforcategories with at
least 4 data sets.



Table 45. Haddock, TCES 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

r-------r----,----r------T--------.,

LBraiding Method I Manila PA PP
-

Single 1 - 3.30 -
,

2 - 3.30 -
3 - 3.30 -
4 - 3.30 - I

Mean 3.30
I

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

I.,

I
Double 1 2.86 - 3.43 I

2 2.80 - 3.43 I

3 2.79 - 3.48 I

4 2.82 - 3.43

Mean 2.82 - 3.44

(No. of data sets) (8) (13)

Point estimates of equivalents (double manila as standaro)

Single I 1.17
I- I -

Double 1 - 1.22

I II

95% confidenceApproximate limits of equivalents I
I II
I ISingle I - - ...

I
I
I .

Double -
I

- 1.06
to

, 1.38
.-! I

•

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.



Table 46. Whiting, NEAFe Region 2. Mean selection factors and eQuivalent.1)

1. Unweighted mean

2. Weighted by number of hauls

3. Weighted by 3-component method

4. 'Weighted by inverse of variance

Se1ection factors

Single twines Method Manila S:i,sal Cotton
I Hemp PA PE PES PP

Trawl 1 2.95 - 3.97 . 4.28 4.15 3.47 3.84 3.50

2 3.03 .- 3.96 4.34 3.92 3.48 3.86 3.50

3 3.17 - 3.87 4.16 4.07 3.46 3.81 3.50

4 2.93 - 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. cf (2) (3) (4) (6) (7) (5 ) (1)data sets)
--

Seine 1 - - 4.06 - 3.80 4.00 - 3.66

2 - - 4.19 - 3.88 4.11 - 3.74

3 - - 4.06 - 3.77 . 3.90 - 3.70

4 - - 4.05 - 3.80 3.99 - 3.62

Mean - - 4.09 - 3.81 4.00 - 3.68
Q

(No. cf (7) (3) (3 ) (7)data sets)

Double twines
,

Trawl 1 3.82 3.63 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 3.57 3.96 4.22 4.03 I 3.94 4.29 3.72

(No. of (22) (12) (3) (8) (7) I (7) (5 ) (14)
data sets)

Point e~timates of equivalents
• i I

Single, trawl 0.80 ! 1.04 1.13 1.07 0.91 1.01 0.92-
Single, seine - - 1.08 - 1.01 L06 - 0.97

Double, t:rewl . 1 0.94 1.04 1.11 L06 1.04 1.13 0.98
I

Approximat,e 95% confidence ,limits 1of eqlÜ;valent::

Single, trawl - I - '- 0.97 I 0.91 I 0.75 10•85 -
, to to to to
I 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 I 1.27 1.22 1.20 1.29 1.14

•

•

1) Number of data sets in each mean se1ection factor shown in parentheses.
Confidence limits on equivalents estimated only for categories with at
least 4 data sets.



•
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Tab1e 48~ Frequency nistribution of se1ection ractors

Cod. ICNAF-SUb-A-reas 4,-5 ~ Trawl

I ij
Selection I Double I SingleI

Factor I I

Manila I PA I Cotton i PAI

2.5 I
I

2.6 I
I

2.7 I
2.8 I2.9 I
3.0 I

3.1 1 I
I

3.2 1
I
I

I3.3 2

3.4 3 1

3.5 3 2

3.6 2

3.7

3.8 2 1

3.9 3

4.0

4.1

4.2

4.3

4.4

4.5

Totals 10 2J 2 5
--

Tab1e 49. Frequency distribution of selection factors

Haddock. ICNAF Sub-Areas 4, 5. Trawl

I i
I

"

I
Selection I Double J Single I
Faetor

l-
I

--,
I I I

Manila PA i cotton I PA PES
--I

I I
12.8

2.9
3.0 4 I 1
3.1 6 1 1

3.2 7 2
3.3 9 1 1
3.4 5 1 1
3.5 2 I 1
3.6 1 1

307J 1

3.8 2
3.9
4.0 1

t1.;J. 1

I
--f--._--

Totals 33 3 5 9 1
..



•

Table 50. Frequency distribution of selection factors

Haddock. NEAFC Region 2

I IDanish Seine iI Trawl T ra w 1
- 4 I

ISe1ection!
PA I

1

Double Smgle Single i

Manila I i
Sisal f PP I PE PES i PA I Cotton I PE PES I ":Cttltton IFactor i I I

2,.5 I I I I I I II

I
I

2.6 2 I I I
I I I2.7 1 I
I I

I I
I I !2.8

I
1 I

I

2.9 1 1 I
3.0 2

I
1 1 I

3.1 1 1 I I3.2 4 I

3.3
I

1 1

I
1 1 1

3.4 1

I 4 1 1 2

3.5 1 1 1
,

3.6
I

2

3.7 2 2 1

3.8 2

3.9 1 2

I4.0

4.1 1

4.2

4.3 I
4.4 1 1

4.5

Totals 11 2 12 2 2 4 I 1 2 2 5 5

Tab1e 51. Frequency distribution of se1ection factors

Haddock. ICES Vb. Trawl
.

I I

Selection Manila double PA single I PP double I
Factor

2.5 1
2.6 1 !

2.7
2.8 1
2.9 1
3.0 3
3.1 1
3.2 2

3~3 1 1
3.4 3
3.5 6
3.6
3.1 1

Totals 8 1 13
L...--. ---



~--------------------------------------------------;

e e
Table 52 G Frequency distributions of selection faetors. 'fuiting. NEA.FC Region 2.

a
Trawl Trawl !I Danish Seine

Double T\dnes Single Twines

PA =jkotton IS.F. I1anila I Sisal Cotton IHemp I PP 'PE i PES PA IvIanila ' Cotton I Hemp i pp PE PES pp I PE PA

2.7 1 T I I 1
2.8

2.9 1 ,

3.0 1 I,
3.1 1 1 i 1
3.2 1 2 I

I

3.3 1 1 1 1 I

3.4 1 1 1 1

I
1

3.5 2 2 1

11

1 1 1 1
3.6 1 1 1 1 1
3G7 2 5 I 1 1 2 1J

3.8 1 2 2 2 2 2 1 1 1
I

1 1
3.9 0 1

1

2 1 1 1 1 2
4.0 2 1 2 2 2 1 1
4.1 2 1 2 1 2 1
4.2 4 1 1 4 1 1 1 1 1 1
4.3 2 1 1

I4.4 2 2

4.5 1 1 1 1 1
4.6 1

I 1
,

1 ,
4.7 0 I

I
I

4.8 1 1 1 I
Total 22 12 3 8 14 7 5 7 2 3 4 1 7 5 6 7 7 3 3



Table 36. Mean Selection Factors.

. '

Double l1anila

Double Polyethylene

Double Polypropylene

Double Polyester

Double Polyamide(A+B)

Double Polyamide A

Double Polyamide B

II (1)

3.52
3.43
3.74
3.95
3.92
4.09

I 3.66

Cod

(2) (3)

3.48 3.45
3.42 3.37
3.70 3.60
3.95 3.95
4.00 4.02
4.09 4.03
3.66 3.57

I

(4) }1ean

3.42 3.47
3.41 3.41
3.63 3.67
3.95 3.95
3.89 3.96
4.07 4.07
3.63 3.63

(1) (2)

3.26 3.16
I

3.20 I 3.20
3.481 3.45
3.40 3.40
3.59 3.66
3.67 3.86
3.40 3·33

Haddock

3.09 3.22
3.20 3.20
3.42 3.45
3.42 3.39
3.62 3.63
3.73 3.67
3·51 3.40

Mean

3.18
3.20
3.45
3.40
3.63
3.73
3.41

Redfish

Mean

2.65

,

~

(1) = UImeighted mea.nj

(2) = weighted by number of hauls onlYj

(3) = vTeighted by method described in Part III; (1st Report of "Torking Group)

(4) = weighted by method describcd in Part II. (" " " " ,,)



•

•

Table 37. CharBcteristics of different Net Materials
and Equivalents.

Characteristics
of Material Equivalents

Percentage
Elongation at
the Load of the
Half Knot

Material Breaking Load Cod Haddock Mean

Double l\funi.la 6.5-7.8 1.00 1.00 -
Double Pol~ethylcne 8.4-22.2 (1) 0.97 0.98 -

(2) 0.98 1.01 -
(3) 0.98 1.04 -

I
(4) 1.00 0.99 -

Nean 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 Polyester 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 Poly::unide A < 25.0 (1) 1.16 1.13 -
(2) 1.18 1.22 -
(3) 1.17 1.21 -
(4) 1.19 1.14 -

11ean 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
--



Tab1e 38. Frequency Distributions of Unweigbted Selection
Factors for Cod, Haddock and Redfish.

•

Cod Haddock Redfish
I

Manila I PAS.F. Manila PP PE PES PA Manila PP PE PES PA

2.1 1
2.2 2

2.3 0
2.4 1

2.5 3
2.6 3 1

2.7 1 3 4
2.8 3 0 2 1

2.9 3 4 5 2
3·0 2 5 2 0

3.1 2 3 1 2 2
3.2 2 3 1 7 1 1 0 1 0

3.3 4 5 1 11 2 1 0 1
3.4 15 0 2 1 6 6 0 2 0

3.5 7 4 1 5 6 1 1 3 1
3.6 7 1 0 2 2 3 5

3.7 6 1 0 3 1 2 1
3.8 8 1 1 4 1 1 3

3.9 0 0 1 2 0
4.0 5 3 1 5 1

4.1 3 3 2
4.2 0 4 4

4·3 2 1 2
4·4 1 3

Total 69 27 6 2 33 47 16 1 2 16 25 12



r

••
Material Region Haddock

I

Polyamide NE.A.F.C. 2 I e7( ·s
• , :X • 0I

Polyamide I.CN.AE 4.5
I

• I X -sI

Polypropylene NE.A.FC.
I

2 • ! )( .0
I

Polypropylene 1. CES. VB IX. -0I
I

Cot t on I.C.N.AF. 4.5 • I )( ·5
I

Cod

Polyamide
I

I.C.N.A.F. 4.5 le X -5
I

Whiting
I

• I ')( .' 5Polyamide N.E.A.F. C. 2 I
e I )( s 0

I
I

Polyethylene_ N.E.AEC 2 - I • xS
• I x • 0I

I

Polyester N.E.AFC. 2 • ! )(.s
• I )( ·0

I

Polypropylene N.E.A.F: C. 2
I

• I )( • 0·e I
I

lI-;~ )( .s
Hemp NE.A.F.C. 2 •

e--l )<
• 0e

~

Sisal N.E.A.F.C 2 • * -0
I

I I I I I I I I I

Equivolent 0.7' 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5

• • 95 % confidence limits

x Existing equivalent

95% ccnfidence limits of calculated equivalents and
position cf equivalents currently in force for tr~wls

in l1EAFC Region 2'1 lCES Dlvision Vb and ICNAF Sub=areas
4 and 5 (results for four or more sets of data only)o
S "" single braided 9 D g double braided",



••,

Material (double) Haddock

Polyet hylene
I

e t{ •
I

Polypropylene
!

~ * •!

Polyester
I

@ ~ )( •
A+B

!

Polyamide .i ){ •
A I

I 0-,( G

B ~ )( •" ,
!
I

Cod
,

Polyethylene • ~ e
I

Polypropylene
I

et >.'< •
I

Polyester
!

~ •
!

Polyamide A+B
!

Gi )( •
A le- )( •
B

I
Cl ! )( s

Equivalent 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4

e • 95 0/0 confidence limits

)( Existing equivalent

,!'~ß!!~-b, 95% confldence 1im!ts of calculated equivalents and
posi.tion of equivalents currently i:a force :for trawls
,l"n NEAFC Region '1 j exoludin& ICES. Division Vb j and
ICNAF Sub·oB1:eaS 1 j 2 and 3 tresul ts- for fau!:' or more
sets of dBtB anlv)G
NoB o Tbe dietinction made between polyamide A and
polyamide B i8 that made by the Work.lng Group Bnd
,it i8 NOT :re:::.ognized in tbe cUt:'I:'e~t mesh I:egu1ationso


