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Demersal fisherics in NEAFC Region 3 (Area VIII and Di

vision IX a) sho! aseries of eharaeteristies among whieh stand out

thc almost total absence of good statistieal data, the searcety of

biologieal information, the use Of small mesh sizes in the eodend of

trawl nets and the relative importanee of a g~oup of speeies (mixed

fisheries) in \."hieh any change in mesh size may have different influ-

enee.

As far as Subarea VIII e and Divisi.on IX a is eoneerned 'Nhere

the eurrent mesh size is in Uhe order of 40 mm and even less, the

ncccssity of inceas1ng it considerably 1s day by day more urgent, sin-

•

.
ce the target species of the fishery, the hake, has shmm in the last

ycars signs of possible collapse, following repeated failures in their

reeruitment (PEREIRO et al., 1980). :Tra\'l1 fishery in these >vaters is
, I

still profitable because of the continual rise in priee, sinee the

catehes of the species which are valued highl1:y have been gradually

dccreasing and the by-catehes, above all horse-maekcrel and blue whi

ting, are those that .desplte their 10\'1 price contribute to the eeono.";'

mic viability of thc fishery. Therefore, there is apressing need for

rcgulation,...hieh ncccssarily must have in mind an increasc in the eod

end mosh sizo and a control of the fishing effort.
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I , \Hth the object of the increase of the mesh size over the last

years-\" a set of cruises '.'iCre unuertaken on the Galician and Por

tuguese shelves, where the selectivitJ" studies '....ere one of the

principal objectives.

In this Hay, RODRIGUEZ et ale '(1963-1964) carried out the first

experiments using hemp t .....ine, very common at that time, obtaining

valid results for hake and blue whitingj HONTEIRO (1966) provides

rie,'1 data for hake ldth hemp and polyamide material. DARDIGNAC et

al. (1967) expand their selectivity experiences on hake from the

Bay of Biscay till Lisbon, testing different meshes on double po

lyamide ,tldnes.

VAZQUEZ et al. (1975) and ROBLES et al. (1975) present more data

on hake and horse-mackerel referring to pölypropilene and poly

ethelene nets. ALONSO-ALLENDE et al. (1976) and FUERTES et al •

(1977) extend their '....orles to other important specics of the fi-

shery such as noriV'ay lobster , blue whiting, bib - and megrim using

polyethelene, polyamide and polypropilene twine and carr~ing out

their experiments with commercial vessels ofdifferent sizes.Fi

nally RODLES 'and PORTEIRO (1978) give nel'l data on blue whiting

with polyethelene meshes.

In th:i:s paper ,{e collect thc select'ivity experiments made in 1979

where we got acceptable rcsults on hake, norway lobster, blue

l'lhiting, horse~mackercl, megrim and senegalese sole'.

HETIIODOLOGY

The experiments \'lere'made on board R/V'CORNIDE DE SAAVEDRA stern

trm'l1er of 1000 GRT ldth two engincs of 625 HP.

In the surveys ffSelectivity 79" and "Selectivity' 79 bis" carricd

out along the Galician coast in April and June respectively, a

net of "baka" type ''las used ,·,hose design can be seen in Figure 1;

duc to tears and damage:anothcr net of "bou" type Has substituted.

Both gcars are frequently employed in thc fishery althoucrh the

nwnber of cor.unercial trm'11ers using the ffbaka ff type 1s largcr

thiln the "bouff type •

. In f1C'igala 79 it · survey made in A~rrUst all along Division IXa a

"baka" type net normally used by commereial, trawlers ,...as err.ployed

(Figure 2) instead of the "haka" type net used previously.
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''lc ·intcndcd to test nylon codendsfor'43, 56, 61, 74 and 110 nun.

mcsh sizc but ue only. got acceptnblc results for· 61 nnd 74 nun.,
-thc first during thc IICigala 79" survey nnd the sccon<! grouping

al1.Jtogcthcr thc vnlid hauls of thc three cruises.

Thc cover mcthod in p~lyamide nnd l'Ii-th 20 mnl. mesh size was uscd.

arid thc attachment of the cover to -the codend can be seen' in Fi

gure 3. In -the "Selectivi-ty 79" survey a sct 01: floats 'iaS pla

ced.along the topside 01: the cover in order to get a slight in

crease in its buoyancy.

The measurements were made with an ICES·gauge and astrain of

4 Kg. was takcn. These measurements were'taken over the wct·nct

in two serics of 25 each along' thc two sides of thc codend ..

Amongst all the fish caught the total lenght '~Q.;S: measured to thc

'cen:f:;imeter beIm... except ~l\ Nephrops where ' ...e employcd thc carapace

1engfh,., measured to thc mi1lJbnet'er below.

'~e app1y the logistic fit b~ thc standard method and by the tech

nique describcd by PALOIIEllIQ &: CADn.IA (1964) to all thc valid

hauls (Pigurcs!J to 10) . .

.
cruises few acceptnble data ,...ere obtained tak~j into account· the

. scarcity. of individuals of near1y all the specics, except hors.e

mack:erel, and the absence of relation· bet,...een thc lengtk., range

caught and thc mesh sizc of thc codend in question.

In Tab1cs 1 the technical .data of the investigations carricd out

for each spccies and mcsh size are presentcd.
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RESULTS & DISCUSSION#-

In Table 2 it is eompared the slope, 50% retention length, seleetion

faetor and selection range of the.curve~ obtained by the t\'lO methods

of fitting and in the figures 5 to 11 the selection curves and the real

point for each species and mesh size are represented.

HAKE (Herluecius merluecius) Figure !J

The results ohtained \lith the mesh of 61 mm, whieh have a good number

of individuals in the retention range, give a seleetion factor of4.04

4~11 that is equalß to the average seleetion factors described until

1978 for the NE Atlantie stocks of ,this speeies 'Hith the same mesh size

and material and that are eited in the lCES Hake Working Group(Anon.,

1979), although their variability be from 3.4 to 5.6, knowing that this

. fact is quite normal in all the selectivity experiments where plenty of

factors can influence the results (see lCES Cdop. Res. Rep. Series A Ne

2,1964 and POPE et al.,1975).

The seleetion factor of 4.69~4.85 found out for 74 mm mesh size must,

on the eontrary, be taken with some reserve because those values have

neeessar~y been affected by the abundance of the crab Polybius henslo

~ in the catches (despite extracting from this study the hauls with

~ore than 70% in weight ofthis erustaeeous). -

. Arevision of the,seleetivity data of the different species of hake

.. 'published up to now are presented in Table 3.

Girth-Iength relauionship obtainedin the April'survey fit the cquatioI

Girth = .44.Total length - .93

that is in aeeordance ;dth the bibliography over these parameters refe:

red tothe different speeies of hake (Table 4).

I
i'

J
i

'. :" .
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1I0RSE-HACKEREL .(Trachurus trachurus) Figure 6

Takcn into account thc swimming eapacity of this spceies onc

ean admit thc possibility of somc eseaping through the fore

parts of thc codcnd or even from the bclly (HAR~ETTS,1963; .
. .

BEVERTON, 1963), as it has been verified by ourselves, but thc

reality is that the major part of the selectivity operatcs.in

thc after part of the codend.

Aceepting this, it can be pointcd out thatthe selection fae

tors now attaincd of 4.30 - 4.38 and 4.55 - 4.59 for 61 and

74 mm. meshes respectively seems to be consistent not only for

the high number of individuals caught in eodend and cover and

.. in the selection range but also for the homogeinity of the

hauls grouped.

From the bibliography revised we have found referenees for po

lypropilene'in 48mm. mesh size.with a selection factor of 3.8

and polyethelene in 53 and 67 mm. meshes, with seleetion faetors

of 2.75 and3.4 respectively (VAZQUEZ 'et al., 1975,. in Galician

waters.), 'that show the greater retention produced by thtstma

terials. In polyamide, the results presented .by LARRANETA et a1.

(1969) in thc Mediterranean Sea, indieate a seleetion factor of

2.8 for 40 mrn. mesh size, 'Hhich is a value really 10\'1 for this'

type of t,iine; in the case of hake these authors also found out

very low selection factors for polyamide; ALONSO-ALLENDE et al •

(1976) point out a seleetion factor of 4.25 for polyamide mesh

of 64mm. in'Galician waters, very elose to our data'with thc

same mesh and material.

BLUE'VHITING(~licromesistius'poutassou) Figure ~

In figure 7 appear~ the selection eurves obtained fitting the

. points to a--logistie by the standard· method and by PALOHEIHO &

CADn~ (1964) technique,that is to say, weighting the length

cla~ses i~versely to thei~ varian'""c~. As' lt'" can 'oe' seen in :the

figure the differences of both fittings are rather ·largc. The

likely explanation ean be that the estimation ofthe variance

depends on the number of individuals in.the corresponding leng»

"
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class. ,ihen the number of individuals caught in the lower part

of the selectivity curve is very high compared \vith those caught

in the higher part, the points of this last. part are not practi

cally taken into account in the fitting and the rightpart of

curve is constructed by symmetry with the left part.

The conclusion can be ~hat/in this case, the use of this type

of weighting produces distortion and misleading (PEREIRO,J.A.

in press) •.This does not occur in the other experiences. presen

ted in figures 5 to 11 because the catches of. each len~h.-class. .-
in numbers along the range of selection is distributed more ho-

mogeneously.

In any case, and according to the available bibliography over

this species (Table 5) it seems that our selection factor of'

• 4.84 is in close agreement \dth the published data that are ~ -.
~ --.

slightly lO\'1er (3.9 and 4.4 for 67 and 48 nun. mesh size by

FUERTES et al., 1977, and 4.23 for meshes of 40 nun. by ROBLES &
..--:?--PORTEIRO, 1978) though the fact that these data are referrcd to

pölyethelene can explain these differences.

t<IEGRUIS . (Leoidorhombus -boscii and Lepidorhombus \vhiff-iiagonis)
I

Figures 1 and S•

•

SENEGALESE SOLE (Solea sene~alensis)Fio~re~~

The data we have are referred to the southern part orf~Iberian
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Peninsula and wer.e gathered during the IfCigala 79" survey in

'August.

The selection factor for the 74 mm. mesh was 3.,3.' Although we

have not found selectivity data of this species, the value of

3.3 is vcry close to those publishcd relati~to the common so

le (GlLlS, BOEREHA , HARGETTS~ FURNESTlN_ and ROESSlNG, .in lCES

Coop. Res. Rep. Series A No. 2, 1964)' that oscillate between

3.2 and 3.6 for 70-80 mm. me~h size and with different materials

and it 'is not far from the valucs of 3.6-3.7,found by GUICIIET

(1979) also for the c~~on sole.

NOro~AY LOBSTER ~ Neohrops norvegicus) Figure 10

The value we have got of .49- .48 for '61 mm. mesh size corres

ponds very weIl with the majority'cited in thc bibliography.

, "-::::i'hus, CHARUAU (1979) in different experiences arrives, at figu-

, res of .44 for meshes of 51.5 mm.; this author finds variations

with the weight of the a,cc0ilf-isheä total catch. Therefore a con

sidered normal catch (70 K~.) gives a selectionfactor of .5.

Former experiences by the same author (1977,1978) and by ABBES
• ':1-" ~ •

•

.....; ':.-- .......

& ~ARLUZEL (1970) al\'1ays provide figures comprising betlveen .46

and .54. Scottish experiments calculate valties bet''1een .47 and

.55 as \'1ell and ERlKSSONS in l«1and reach results betlieen .49

and .52.

For meshes of 74 mm. we get selection factors of .68 - .66 that
,

coincides exactly \'lith CHARUAU'svalue of .67 for 73.7 mm. mesh.
size. Nevertheless our results must be taken with caution given

the absence of points abo~e the 50% retention length despite the

good fitting and the great number of individuals belo,,, the said

central point.

Thc increase in the slope of the selectivity curve with the mesh

size that we find out is also quantified by CHARUAU (1979) and

',our data fit rather well with the proportionality equation deve

','lappe'd "by hirn.

'" ~

- ..... '
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CONCLUSIONS

As far as the authors or this papers are membersof the lIake

\vorking Group of ICES ,,,here i~ 'has been proposed the incrcfJse

of the mesh ~ize till 80 nun. 'as a measure t~ intend to improve

the european hake stocks, measurealso adopted. by the ACFH for

all the Region 3 of. NEAFC (ACFH Report 1979), it seems adecuate

to give somofirst indications over the incidence of the possi.blc

enforcementof this mesh size over the other important' species

of the'fishery in Subarea VIllc and Division IXa, in;spite of

the lack of data thfJt are in fJ certain extent function of the

current exp10itatio'n pattern of the different species and

• admitting that thc nylon no,...adays is the most uti1ized material

by the fishing fleet.

Therefore, from the results obtained in thj.s paper and from

the consulted bibliogrphy is deduced the follo,...ing:

~.,;,. The current state of the european hake stocks, \dth tre

mendous percentages of individuals smaller than 3 years ,caught,
. .

with estimates of 7St··f'n numbers of the total fish "being undcr-

•

. ,

size and having to be discarded and with indications of recruit-

ment overfishing in the Southern' stock (Subarea VIllc+Division

IXa) have made the ICES lIake \'lorking Group to recommended, iri 1979

and tö insist in 1980 in the necessity of increasing up to 80 mrn •

the mesh size in,the codend of the trawl nets, taking also into '

accopnt that the,changes in effort and mesh size~ana1yses carried

out indicate better long-term gains with greater meshes.

On the other hand, the virgin biomassper recruit curves give.

,the highest vCllues fö'r ages comprised bet,,,een 7 and 9 years (7.,6

years for ~a1es and 8.9 years for females); which also indicates

the need to defer as much as possible"the age at first capture

which actufJlly is 'between, 1 and 2 yea~s old.

Horse ....Nackerel. - The mode' of the tra''l1 catehes of this species

is clearly located above'34 cni.,'bet~een 32 and 35 in the data
. .. .

, , .
of this study; noting that these,sizes correspondto the adult,

part of the' st~ck because juv~ni1e fish are normally availub1e

tothe purse-seine'fishery. '.
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A possible mesh change up to 80 nun., "",ith a seleetion faetor of

4.5 would lead to a lenL~h of first eapture of 36 em. only slig

htly higher to the above mentioned mode. Thus, in the speeies

and even from a eonuncreial point of view the mesh of 80 nun. woule

not be very perjudieial as far as inmedi'ate eapture is eoneerned.

Blue- ''lhitinrr. - This speeies, fished only \-rith bottom tr\'lling

in this area, present thc mode of the eatehes bet\'leen 18 and 20

em•. and, on thc other hand, its Linf. iso not far above froln 40eln.

The 80 nun. mesh size, \'lith a likely seleetion faetor of 4 ~ 8 \voul(

implieate a 50% retention length of 38 em. rarely reaehed in the

eocmereial landings; therefore, in this case, the 80 mm.mesh sizc

. would suppose thc nearly impossibility of eatching thc sflccies.

''10 \'lant to point out that, in reality, the almost 30.000 metric

tons anually landed are essc~cially composedby inmature fish.

It is clear that the spa\\ning eoneentrations of this species,

evaluated in scveral millioris tonnes.{see ICES Dlue \'lhiting

"'orking Group, 1979,1980), havc only been located up to no\V in

Porcupinc'Bank and thcy are eaught with pelagic ~rawling in mid~

,
\'iater over 300-500 meters depth.

Every year juvenile fish from 14 to 18 cm~ are reeruited to the

Galieian fishery in the Autun~-''iinter period•. The adult stock to

whieh these fish reeruit is not kno~n. In any ease, it seems·

clear that the future of this fishery \\"Ould be in the fishing

\'fith pelagie trm>l1 that, appropiatcly regulated; it would not

have to eoineide ,'fith bottom tral'lling.

Megrim. - The searee data ue have av~:d,lable are referred to

Lepidorhorabus boseii bceause L. ,...hiff';"iagonis is mueh more rare

in these·watcrs •

. The' modal 'distributions of the eatches are'hetween 13-15 ein. and

20-22 em. iil. this study; ,dth a seleetion faetor of 2.3, the

length at first eapture for 80 nun; mesh size \\'ould be over 18 em

,which ,.;ould indicate little infhience' in the inmediate enpture

of the species. The increase in mesh size seems that, it would

be very benefieial, .taking into aceount the aetual structurc of

. the stock.
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Senegalese-Sole.- Even thought it only appears in the southern

liniit of the fishery, l'lith the fel'l data l'le dispose one c.:m say

only that, \'lith. a sele,C?tion fact~:r of 3.3 tli.e mesh of 80 rnrn.

,."ould lead to a 50~ retention length of 26 cm. which 6eems to be

in a 1ength range usually fished and so, this increase does not

likely imply inrnediate losses.

Nor\'Tay-Lobster. - The 50;~ retention carapace length \'lith 74 mmm.

mesh size, approximately 50 mm., corresponds to the bieGest in

dividuals caug}~ in this zone. Tho carapace length at first captt

re concerning 60 mm. mosh size of 30 mm. seems to be, appropriate

for' these Nephrops fisheries, \dth the present structure , a1H Cl. ~

thought it presents the problem of being sma11er mesh sizc than

the recommended of 80 mm •• This question could perhaps be solve(

, restrictinc; the mesh of 60 mm., as a first step, to t~e localized

main areas, where Nephrops lives given the sedentary, territoria:

and subterranean habits of the species and controlling strict1y

the by-catch of the Nephrops 'trmders.

Then, ,as a C?,olophon of this concise revie\'l over 'the possible

effec'ts 'that the mesh size increase up to 80 mm. \rou1d produce

'in the 'most important species of the at1anto-iberian shelf de

mersal fisheries, ,.;e could say that being evident 'the clear be

nefi'ts of the measure as a who1e, nei'ther, even under an overall

s'trict1y point of vmew can the measure be considered as prejudi

cial,at least in the' period close' to the mesh increasing, since"

on1y th~, Nephrops and Blue \':hiting catches l'li1l be clear affecte<

Both species,however, could bc regulated apart because thc Dlue

\vhiting is able to be fished~ ''lith pelagic trmd, possibly \dth

. better yie1ds ,;,hereas Nephrops, being their more important con

centrations, the most of the timesclearlydefined, could have,

a special regulation.
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l. TABLE 1
I

Seleetivity data for'grouped hauls

1.1 HAKE (61 rnrn)

36 483
5 652

Single polyamide
23
60
2.5
186
60.79
53 68
150
20.7 28.5
651
305
346
4189
1348
2841
15.4
11 .5

3.9
472
209
263

..

.....

........

(kgs)

....

'.'

(kgs)~rage

• Material
•No. of hauls
Average duration of tow (rninutes)
Average towing speed (nautital miles)
Average depth (meters)
Codend rnesh opening, mean (mm)

Range
No. of rneasurernents

Seleetion range (ern)
No. of individuals in seleetion range

Codend
Cover

Total number eaught
Codend
Cover
weight per haul
Codend
Cover

Average weight of total eateh per haul
Codend
Cover

Range of total eateh per haul (kgs)
Codend
Cover

50% reten~ion length (ern)
Seleetion faetor

24.6
4.04

25.1
4.11

f)
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Selectivity data for gr~uped hauls
,'. '\

~ ..~ ..

.':-
~Single polyamide

,1'2·

77
2.5
262
73'. 92 '.~..,--
63 86
311
28.2
499
220'

.279.
1448

333
1115

8,- 530
,'25'- 828

17.9
,9.1
8.8'

536
221
315.

",

"

••

..." ".

· .' ..

· .0.•

·.." .

J,
• 0

....

-, ...

...

..

.....

.....
_.oe.

• •. e ••

. .', :'..........~
,,~, .

• #.

·.

·.
•.e ••••

...
...

.....

.... ..

(kgs)

...._.......

.'.

., .

....

. -, .'""~ ....~,............

....

..•.
.,',

....
......

.....

-...

• 0,

..- ..

......

.. '..

.... : .

'..

:

...

.....

(kgs)

......

" ". -'~;.",.':";':'~~,~.......~.~~.~

....

.....

.....

......

......

........

..................

1 ~ 2 HAKE".( 74:inm)

..

TABLE 1

(.

'Materfal
No. of ,hauls
Average duration of tow (minutes)
Average towing speed (nautical miles)
Average depth (meters)
Codend mesh opening, mean '(rom)

Range ..•.•.............. ~
!

No. of measurernents
Seleetion range (ern)
No. of individuals in seleetion range

Codend
Cover

number eaught
Codend
Cover

Average weight per haul
Codend
Cover

Average weight of total catch per haul
Codend
Cover

Range of total eatch per haul (kgs)
Codend
Cover

....

_ Total

..........
35.9
4.85

34.7
4.69.............(ern)length

faetor
50% retention
Seleetion

.... -

....... _.



TABLE 1.- Seleetivity data for gr9uped hauls

" .. '" .

28 •.8

364
579

26.7 .
-·A.38

26.2
4.30

36
71

,.....•.

',,:~./ ......

',Single polyamide
·,'8·
60
2.5
116
60.79
53 68
1,50
23.6
221

49
17~'
2371,

653
1718
15.0
9~6

5.4

524
230'
294

••

c';"',,""':': ';;}. ~ ',.;.:.., _._:~ :.a;: ,;,.~,,"i~ ·_ ·•..· _._I

...

••

• •• e ••

.....

., ..

'"........... .......... '..
~.....

.... ' .....

(kgs)

....,

..'. '.

.' ..

( 61 . mm)

...

..

..
• '0 •

.'.

....

.. ..

...

....

.....

'.

.'

.....

(kgs)

-.- .

............
... ....

.......

......

1.3 Hq~SE-MACKEREL'.,'

50% retention length (ern)
Seleetion faetor

Material
No. ofhauls
Average duration of tow (minutes)
Average 'towing speed (nautieal miles)
Average depth (meters)
Codend rnesh opening, rnean (mm)

Range
No. of measurernents

Seleetion range (ern)
No. of individuals in seleetion range

Codend
Cover.

Total nurnber eaught
Codend
Cover

Ave~age weight per haul
Codend
Cover

.Average weight of total eatch per haul
Codend
'Cover

Range of total eateh per haul (kg~)

Codend
Cover

'.. ,"

, .....
..~.h"'.w.' ...~.•'.._:"'~~~:·':~~_'~~~_lo·; ...t..~·t.~':"~I\.~~ ..,.l....~,~~.~.:.d..~1l- • '.Io: .. ,.~:....;._..~~~..i. .....~..;,t.J.:..'

•

•

--'
..'

, ,

"

.- ......
.-'

. '
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TABLE 1 Selectivity data for gr~uped hauls '..
..:.'.

.. ., ~.4 HORSE-MACKE;REL'
, ~. 1 ........... -:--

.( 74 '. rruri) .....
. . .

" .. ;. ......-

34.0'
4.59

36~6

2685
1346'
1·~39

5961'
2069.
3898
96.6
55
41 .6
672
268
404,

57714
'154 - 828

33.7
4.55

~Single polyamide
.1 '5.
114
2.5
'182
73.92.
63 86
311 '
31 .0

...'

. .; ..

. -0-

..

..

...

......

.....

." -.-
·-.-

· ... " ..

·.....

·....

• I •

·..

'- -.
(kgs)

...

.~ ..

... ....~'"

· ....

...

.. '- .

..,,-

...

~ f ••

......

(kgs)
. - .-....

... - ..

(ern)
- ...--...

~ 0"

............ ...

...............

50% retention length
Seleetion faetor

Material
No. of hauls
Average duration of tow (minutes)
Average towing speed (nautical miles)

"

Average depth (meters)
Codend mesh opening, mean (mm)

Range
No. of measurements

Seleetion range (ern)
No. of individuals in seleetion range

Codend.
Cover

Total number eaught
Codend
Cover

Ave~age weight per haul
Codend
Cover

'Average weight of total
Codend
Cover

Range of total eateh per
Codend
Cover

-'
./

_.. -..
~.,
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TABLE 1 Seleetivity data for gr~upcd hauls
...../:..

,"0

"

31 .1
5.10

polyamide

:,/
'/ ,

33·3

45 364
'5 576.

29.5
4.84

~
194',
258,

. " .:

.. Single
"·1,
60
2.5
225
60.79
53 68
1-50
25.7
348
145
203.
60802
3714
57088
109.4--';

.1.6
101 .8

•.. ,

...

-<I; ••

..

, ,

~'" .

• e._ ••

,

. ..-.

(kgs)

.. , .. - . - . ,....
.~....'.-

...

... '.

. :... " .. ,

'( 61 mm)

...

...

....

-..." .

'. . ...

- -.. .

(kgs)

. -.- ..

-. . .. . - .

(ern)

.....

..-.-..

...

....

,. .'5 BLUE WHITING

eateh per hau1 (kgs)

.....

length
faetor

50% retention
Seleetion

Range of total
Coderid
Cover

,',

"

Material
No. of hauls
Average duration of tow (minutes)
Average towing speed (nautieal rniles)
Average depth (met~rs)

Codend rnesh opening, rnean (mm)
Range
No. of measurernents

Seleetion range (ern)
No. of individuals in seleetion range

Codend
Cover

Total number eaught
Codend
Cover

Average weight per haul
Codend
Cover

'Average weight of total eatch per haul
Codend

•

--'

_... --



TABLE1.- Seleetivity data forgr~uped hauls

\ ".,;.-_..:... :.,...:.;";"..:.--:":_:'.:. .,..; .• ;._<~ ...
• I

I

" "
l ••_·_ ..-.· ..__"' ... ..;,.,;._:..-··~ .....

/'

".;""

=.'

14.3.

483
65?

36
5

3.5
2'.9

.6
520
219
301.

.....
,.Single polyamide
"~A
60

2.5
225
60.79
53 68
150
9.5
775
406
369
2066
1632

434

'..
..

....

·c· .•
.' ..

e •••

• e • • •

..

• • • e .• e ••••••

,

.'....

(kgs)

"

.'...

. . •'Z.~.
'"... ' .....

"

..
• '0 •

...

(kgs)

ö •

.....

(kgs)

....
(J;ninutes)

miles)

.......

...
1".6' ME(;RIM

Material
No. of hauls
Average duration of tow
Average towing speed (nautieal
Average depth (meters)
Codend mesh opening, mean (mm)

Range
No. of measurements

Seleetion range (ern)
No. of individuals in seleetion range

Codend
Cover

Total number eaught
Codend
Cover

Average weight per haul
Codend
Cover

Average weight of total eatch per haul
eodend
Cover

Range of total eateh per haul
Codend
Cover

12.9
2.11

11 .9
1 .95.. • e

(ern)length
faetor

50% retention
Seleetiori

-'
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TABLE 1. Selectivity data for gr~u?cd hauls

1.. 7·MEGRIM (t.··bosclif.. - .. ,' '.

.... ' .

' ••~ •• o' '.

..,~: ... ~".' ....~,..
" .......

;/

22.1

1013

?75

18.0
2.43

17.0
2.29

.102
230

13.9
11 .8

2.1
1011

558
453

'. Single polyamide
.,2; .

60
2.5
192
73.92·
63 86
311
13.8
179
115·
:6:'!.

406
230
176

• • •

...

-,; ...

....

.., .

. -...
. o· .

,

.. '.
(kgs)

.. ' ..

haul

.'.

range
. ..,.

(kgs)

...
I

(minutes)
miles)

........

(ern)
..........

...

length
factor

50% retention
Selection

Material
No. of hauls
Average duration of tow
Average towing speed (nautical
Average depth (meters)
Codend mesh opening, mean (mm)

Range .
!

No. of measurements
Selection range (ern)
No. of individuals in seleetion

Codend
Cover

Total number eaught
Codend
Cover

Average weight per haul
Codend
Cover ./.

Average weight of total catch per

~~~:~d per::1a:u:l:.
Range of total catch ry.

Codend ··.···1···
Cover • r•

~-

, ..
~ .'
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"/",',
':

.',

.'

'." ~".

polyamide'

.......
" .

--
.... ",

..... :

36 364'
5 576·

1 .5
1.~2

.3,
493
248
345.

.. Single
·11·
60
2.5
231
60.'7.9'
53 68
150
10.3
332
179 ..

·15~ .
61'8' '.
462
156

:/....... ~~. .
", ,.

. < ~

".

..

...

.....

• • -,& ••

......

..

...

hauls

••

.....

....0.
....

....

(kgs)

.,~: ... .. ...
• •• "'!~ -.•••••. ,;

...

.....

grc;mped

...

.......

'~': .-.. ...
; :.,....

.....

for

..

.'.

".," ..'."

..,.

.....

......

data

''',.'

......

..,
(kgs)'

...

....

.......

.............,

.- ,... .. .. '. ."."' .. ~'. ..:<..:.~.:'~": .. -: - :> , :: ;.; ; <~'.. ,::; :.:.~ >.<-.:::
.'. ,1'~8. MEGRIM TL.-.w.iff-i.a.goni~"h'.{.6rmm)"

. '~ ,'..... , .." ....."' ". -', ~.. .. ' . f. . ... • .' , .'.:. :.

....

,
.~ . ~

.;

, ... .,;

-" ..,'.

Material
No. of hauls
Average duration of tow (minutes)'
Average towing speed' (nautieal miles)
Average depth (meters)
Codend mesh opening, mean (mm)

Range
No. of measurements

Seleetion range (ern)
No. of 'individuals in seleetion range

Codend
,Cover

Total number eaught
Codend
Cover

Ave~age weight per hau1
Codend
Cover

Average weight of total eateh per haul
Codend
Cover

Range of total eateh per hau1 (kgs)
Codend
Cover

.'

.:.-: /;\>~:,.:. ':....':':'.':' :.:':.:..:, ..
.' ."/.:: .. TABLE 1.- Seleetivity

t
I
i
a'

i
1
••

f

I

•

50% retention length (ern)
Seleetion faetor

13.8'
2.26

13.7
2.25

'. : .

~-. --~- --

--

... -.
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Selectivity data for gr.~uped hauls1

.."

TADLE

-' :,;

",
< ••••'v •.
.., '-~'.

, ,

-. ~ .~ '. . ...... , ...

:

I,

.' " .

37.3,

polyamide

36 364
. 5 362

.. Single
1,1; .

60
2.5
269
60~7·9.,

53 68
1.50
22.6
3350
1817,"',

1533
"

4382"
2701
1681
9.8
6.9
2.9.
306
139
167

...

.....

....

" .....

....

.. '...

.....

....

....

. . -'O- .

..

....

(kgs)

...

. . ,~ .. . 0-

....,~"

...

.'O••

. '.'

.......

.,

,..

... ~

(kgs) ,

....

........
.......

.......

, ;

Haterial
No. of hauls
Average duration of tow (rninutes)'
Average towing speed' (nautical miles)
Average depth (meters)
Codend mesh opening, mean (mm)

Range
No~ of measurements

Selection range (~m)

No. of individuals in selection range
Codend
Cover

Total number caught
Codend
Cover

Ave~age weight·per hau1
Codend
Cover

Average weight of total catch per haul
Codend
Cover

Range of total catch per haul (kgs)
Codend
Cover

•

50% retention length (~m)

Selection factor
..... .. ' .. 30.0 29.5

.49 -' .48

"

"

......
....... -

I
L
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/'

"

63 •.5.-

"

.. ";...
"

......-: "

.. , ... ~ ..

~Single polyamide
9,:
73
2.5
350
73.92-
63 86
311
34.7
2702

867:"
1,8~5

8914
2023'

"

"

,:;.

· .. .

·..

·-,.

.:..

.."

hauls

...

."

-, ....
','

. "'~'..,..: " ..~.
.............

"....

gr<?uped

'..

...

for

.'.

'..
. -..

....

...

...

..... ....
......

Selectivity da ta

.....
..........

.-
- "" .... ", . " ';'. '.~ ...-., ",' .,

":,: -~)~\·1.."o ~,?RWAY LOB'S'~~:~("(.~~, mm+~' ~..~~:::>/~'
0' ... ;.:.:. ••,.~ •• "~'.,,:"" • ',.".:.:. '.~ ".' .'

TABLE "

.. ' .. :"

. ", '"
, "

:

I
I','

r

I
I

I
I
I
!
!
!
i
i

6891

catch
!...........

gs)

.. ....

"

(

.... .....

per haul (kgs)

."

• • • 20.5
~.5

15.0

267
93

174

8, 530
'29,- 772

49.1
.66

50.4' :.
.68....

length
factor

50% retention
Selection

"

:. -'.-

.-'

l ......
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/ .

" ."

.. , .

polyamide

24.2
3.27

26·4 :

....

"

'- .

......
..... ~., ..

12.9
9.4
3.5

575
237:'
,338.

30 530
.44 777

,Single
4."; ,
6-0

2.5
172
73.92 ..
63 - 86
3·11
20.9
299
130
16Q.
386
'192
194

"./' .
/ ...

. -':':

...

. 0', ..

.. ".

...

...

....

. .

....

.,.

hauls

...

'"

. . o· •...

(kgs)

. ...

..

gr~upedfar

.'.

..".

. -..

, ....

...... .. -....

..

.'.

data

....

...............

• • • !

...

(rninutes) ,
miles)

....
(ern)

...

Seleetivity

, .'

.. ' :.::

.':'\ :: 1.". '~E~~'G~'LF:S~, :..~bi~·. :,~:i-7~"m~ i<:;':?'<' ~.' '::',';;,"
. '" • ..' ". I • .-. ". ~. • .... • • ~.'. "

1 .-

length
faetor

:.. ' . .:. "'-

.. : ..... -:....~ :

TABLE

';

50% retention
Seleetion

Material
No. of hauls
Average duration of tow
Average towing speed (nautieal
Average depth (meters)
Codend mesh opening, mean (mm)

Range
No. of measurements

Seleetjon range (ern)
No. of individuals in seleetion range

Codend
Cover

Total number eaught
Codend
Cover

Ave~age weight per haul
Codend
Cover

Average weight of total eateh per haul
Codend
Cover

Range of total eateh per haul (kgs)
Codend
Cover

'. .... ~

,.
','

I
1

I
I
!
i
i
I
I
I
I•"

.-'
:,--

"
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•
b (slope) 150 (em) S.F. A2S"~T~

Standard Pa1 & Cad. Standard Pa1.& Card. standard Pa1. & Cad.$tandard Pal.& Cad.

Hake 61 nun 0.28 0.25 24.6 25.1 4.04 4.11 7.8 8.7

Hake 74 nun 0.16 0.14 34.7 35.9 4.69 4.85 13.5 15.4

Nephrops 61 mm 0.15 0.13 30.0 mm 29.6 mm 0.49 0.48 14.7 17.2
.

0.08Nephrops 74 mm 0.09 50.4 nun 49.1 mm 0.68 0.66 25.7 28.8

. B1ue Whiting 61 nun 0.29 0.19 29.5 3;1..1 4.84 5.10 7.6 11.4

Horse Haekere1 61 mm 0.42 0.35 26.2 26.7 4.30 4.38 5.6 6:3

Horse Haekere1 74 mm 0.40 0.41 33.7 34.0 4.55 4.59 5.4 5.3

• ~bOSCii 61 nun 0.45 0.43 11.9 12.9 1.95 2.11 4.8 5.2

Megrims L.boseii 74 mm 0.32 0.26 17.0 18.0 2.29 2.43 6.8 8.3

L.",iffiagonis 61 nun 0.32 . 0.18 13.8 13.7 2.26 2'.25 6.9 12.2

Solea senega1ensis 74 111111 0.40 0.39 23.6 24.2 3.19 3.27 5.5 5.6

Table 2.- Slop~ Iso, seleetion faetor·and se1eetion range resu1ts obtained ~~ith standard

and Pa1oheimo and Cadima (1.964)~ logistie fit for 61 and 74 nun mesh size.
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TABLA III Summary of seleetivity data for European hake
, (}1crluceius mcrluceiusL -.

I
Gaü~~e 50%

Author
Experimental Press Cod end retention SclectioArea

method (Kg) lenght (ern) FactorAverage
~1aterial mesh open

. (mm. )-

I)ardignae, Hede-:~':~,:"Bi~caY.(46Q30 ',N :,110m)
Bauy & Portier~" " n" '

1968 \'

, .

Portugucse coast(off
Berlingues)

3.8 '20.553.6

72.4 31.'7 4.4
78.7 39.5 5.0
59.4 32.0 5.4
76.0 34.0 4.5
62.8 29.1 4.6
62.8 28.9 4.6

,62 ~ 8 35.0 5.6

63.4 21.9 3.6
84.4 30.6 3.6

102.2 39.3 3.8
62.2 21. 3 3.4
83.8 35.0 4.2

100.6 39.3' , 3.9
83.4 28.9 3.5

99.2 38.8 3.9
, 84.1 . 26.9 3.2

99.5 35.9 3.6
99.5 48.8 4.9

polyamide
polyamide
manila
polyamide
11 ' '

".

n

S~ngle hcmp

Double
Single
Double
Double

?

tI

tI

11,

li
'11 '

," '

4 Kg Double polyamide
n 11

11 11

II 11

n 11

11 -:---. 11"

11 11

II "
II "
n "n "

..
I

.. '·' ...4 ~"g
, ...

tI

"
\

11 \ ~

II

II
, "

"
"
11

11

II

"
11

Full cover

Alternate
'hauls
Trouser
cod-end·
Topside cover

11'

11

Alternate
'!:lauls

11

11

11

"
11

11'

11

,ll

n

-
niseay '(off

, ,Port' Estaca)

niscay(46 2 37'N:I05m)
11

Biscay(46 2 30 ' N:140m)
'11

niscay (off
Belle-Ile)

Celtie Sea

'" ..

a1.

i .

" ~

,. '

.:, ,'~. ,
"

Aneellin
1956

Dardi'gnc?c et

,'" I,



. , , ,

, ,

t.,
t :
1,;..'

... ~,

i
t
~,,,
;
r
!.
i
t
l

I
I
t
~ ,

l'

20.2 "V3.2
28.1 ..v3.2
29.7 3.86
26.1 3.78
30.6 3.97.

27 "V4.5

35 rvS.O
42 .--5.3
26.6 3.9
26.9 4.0
15.0 3.3
18.5 4.4
14.5 3.1

29.5 . 4.3
18.4 4.2

'22.8 3.6 ,
19.8 3.6
16.5 ,...,." 4.1

22.5 ~3.8

,......,70
".....,80 "

66.9' "
66.4'
42.5
42.5" ,
47

'"'J 60

'"V 64
I"V 88

77
70
77

"'" 60

68
43.8
63.4
55.3

,......, 40

I 0. ~.

'TABLA III

Davis Cclt.ie Sea (7) Topside cover 7 Double sisal
1934 11 11 11 11

G111land 11 11 7 Ib 11

195'6' " 11 " ". , " Alt.ernate 11 11. I,
, ' .. : . . hauls." . -I:

L~taconnaux '; .. 'Biscay (off Ile " 7 Single hemp
" .

Re),1955 de
11 11 11 11

" 11 11 11

Dal'dit,'11ac a'nd '. ,:,/ ",.

Biscay tull 4 Kg Double polyamide.! .. ' cover
Vcrd.:J,han 19~8 11 11 11 "nrnbant and", 11 • r 11 11 Single polyamide
Guillou 1976, ," 11 " " 11,
DclvezeH. Horoecan Atlantie Alternat.e 4 l,g Double polyester

Off Casa- hauls
I

Coast. • \

bLmca
11' 11 11 Single polyamide

Honteiro Portuguese eoast FuH Cover ' 4'.95Kg Double manila
1966 , (between Cnpe Ros- 11 " Single polyamide

so & C. Espichcl) 11 11 , . 11

Rddriguez et ale Spanish Coast(off Cover 7 Single manila
1963 & .1964 ' Vieo )

Biscay (off San Alt.ernat.e 11 "
Sebast.ian) hauls

Gau,:;e 50%
, , Aut.hor Area Experimental Press Cod end retention Seleetion

mcthod (Kg) lenght (em) Faetor, Average
Material mosh open

(mm. )
"

\ '



• 1 l'

.. '

.,
I Vives et a1-

,r 1966
!

Spanish coast (off Full cover 5 Kg SinGle 53 12.8 2.42
Vigo) 'poyethelene

11 11 11 11 67 17 "7 2.64
lt 1I. 11 11 74 24.2 3.27,
lt 11 11 Polypropylene 48 16.6 3.46
'lt 11 4 Kg Single 40 13.6 3.4

polyethelene
lt 11 11 Double 46 5.0 3.27

polyethelene
Spanish coast (off 11 11 Single polyamide "'V'80' ' 32 i'V'4.0

Santander)
11 ,11 11 11 "",,60 22 ~3.7

Spanish const (off 11 1.5Kg Single manila 38-52 12.,6-18.4 3.26. .
Valencia-Hediterra- . 11 11 Single 42-52 11.2-15.2 2.76.
nean Sca) polyethelenc

11 11 , '11 Single polyamide 34-52 11.1-16.7 2.80,
Spanish coast (off 11 1.5Kg. Single manila 34 10 2.94
Tarragona-Mcditerra- 11 / '11 11 40 16.5 " '4.1
nea'n Sea) 11 , 11 11 60 22.5 3.75

~'

TABLA IIr

,".

G<luge 50%
Author Area

Experimental Press Cod end retention Selection
method (Kg)

Aver<lge lenght (cm) Factor

Material mesh open
(mm. )

I.
I,

,

',~' ,I" Vazquez et ale
Jq:; s

1

1
-I
" j, ':tobles et a1-

1 1975

>,I Lozano et al.,!,
I 1968 ''/

I Lnrraneta et· a1-
! 1969 ' .

" ~

·1. j
!
j

I

t
J

".' .

j

J
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"-TABLA II!.
e e
SUHHARY' OF SEI;ECTIVITY 'DATA FOR SILVER HAKE ( Merluccius. bil:i.neari.s )-., .

l
,------ -_.,-".-" '.

Authcr

Jensen E; Hennsl':I.lth ?
1S""=...3 :-:-----"-'--

Clerk v J.;:nsen
1953 ,,_.,..-:---:-.~ '.-- ,:.'

, :
3.'2..1,
5.0S
4.~6

4.Z7
4.13

3.0
2.6
3.~

3.8
3.7
3.5
3.~

3.2

Selecticn
facter

J~
52
?3
71
71

n..

n •

"

"

..

..

..

..

11

Single cotton

94 2S.~

64 15.7
Doubl13" 115 3S.7

Single polyamide 103 39.1
103 38.5
85 29.8
82 Z7.7,
54 17.5
9G ;; 32.4
73 19.9
60 19.4

15.8
26.4
30.4
31.8
29.3a

a
"

n

11

"

"

..

11

....

..

"

I..
, "

n '"

n

"

"

n

"
",
"

"

"
....

, TC;:lsida COIIErt' 12-15 lb SiNJle manila

,., .

,...
" .

" .. 4.4 kgSingla polyamide
, "', 'Alterr.ata hsuls w ..

*,'! I

: ... ~

"

.; .... :..

Ccd end srr/.
EX;Jerirrantal Gauge --rra-t-cri-":a":l;;;:"'~:;"'-a-v-cra-g--e- rotenticn

rnathod press. h l"hmas open. erog ....
(rrrn) ( cm)

" '

" '," •• I n
.: . '. I' o~. ,~ • .: '.": •

.\" LI.' •• , ..

. .... \

.'
1

',' •• ' ';: .

".' ,'0, I

, .

• : .... "•• I •

" .' "I.. ' ... '.., .. '

. '...

,',

.• !. ,

" ,
,.~ ". 0

n

" r

"

.. '

"
"

"

"

"

n

"

.rr

,n

Off Capa Cod
",

Gulf or !Jaina

'/,/

'.: '.

, . ".

r ••• 1 •

'j

I

" ,

"... 0" .

. '. ':. . . '.:.'

::. i. :... '.~_." .i~·_~!~·.:.:.~·~~...:..../__. ;.!..~~: ~::.

4.4

:,.6

2.9

3.8

2.9

3.4

4.5

3.2

3.'0 ,

17.5

21.6

26.0

22.5

20.5
, .

-41.1

,:

40

~6

90

60:'

70

12~:

"18.1

19. 0

. 90 27.7
: . '-_..'--_... .,------'.~

tt

, ,
fl

fl

kg~ Si'ngle
, po yam1.de

(,\(c..~(M)
. fl

, fl, fl

n

Jf

Ir

Ir

- ..•.. ~:... ,. - .~ ~_ .

tt

fl

n

n

,n
:'-'

,,'
" . ;-.: :.'

.'~. .' '.

•

n
'.. '

fl

n

tt

" "

. t :~;

Off Nova Scotia

.......

-,

"::' :

. '".... :....

.. ,: "•... :< t .' ••• '.3 .. :.:::1.. ~"';~·t.

: ".'; Scotiam ,'Shelf:.-,
, ;)';:, ',' : ", ' , '11'" , ", ~ ,','

" .

" :"

", • ,.' 4. ' ...

.......,

'......' ..
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"0" ...

"
" '
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TABLA 111
---------.'.-

SUHMARY OF SELECTIVITY DATA FOR' SOUTHAFRICAN HAKES (Merl11c~i ~lR "m."- capens"ss·---

, .

. - --_ ---._ .

Solcct1.c:nCod c~d f.:;:;/.
EX;JCri:rontal Gau(Ja --rre-'t-crl-"'::c.::':l~';;;':':~-a-v-c:-_:'C-'J-o-- ro t cn '=.iC;'l

ma"'hcd ~r~ss.. " ~ ........ .. , rr.o~h C?c.'1. _cr::; _.
(t:l"nL ( Ct:1)

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

.... . and .. MerlucciUS-l!'.-:.._..par.adoxE:§._J ~___:_-.-.--.-.---- .
__...., .=-" ••;~"'\~_.• u.::. ~ .;~'":.::':.::~~':::~~:~•• ;::..•~.::.;:,,: : ~. _ ': :._"1 '':-''2:.:".::.=.::.::'.:::':.:;';:'-==:":",:,,::;-,:-. ~,.~::.~:-:;:.:.::: ".•. " .. . - -- - ..--_.

SCUTri fF?!CAN. HA~ (Merluccius ~ ceoensis. MarlucciulS.!!f:. eeradoxus)

Ec.'ü at e.l~: We:.t coast cf Scuthem Africa Tcy':s!.da covar 4.0 ka Double polyaro.:l.da 111 41.2 3.70

1971 n .. .. .. 125 48.3 3.e.5

• N n " ,~? 3Ö.S 3.'15..
n

. :

" " 11 129 53.9 4.16
• .. •• n 11? 39.5 3.36

._-? .,'- - o ,



TABLA 111
......:... -t.ilI

Sill'!HARY OF SELECTIVITY DATA FOR CHILEAN HAKE (Herluccius m. ~ayi ) .

4.15

2,.85

4.04

~.55

.4.10

4.04

.4.23

' ..

:39
'-:2
::;7
39.5
Z7

22'.4.:

~,2. S

~2

21..

28

, .
, .

95
9S
es

80'

80

80

80

,60
6'0'

:'8~'"

80

80
"

tJ , ,

,
:

ii

u

tJ

11·

n

n

: ,

Oouble polyester

"

n

n

n

tJ

11,

11

1I

,-
n

u

.
• n
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Ir
.', ..

"'_, rr

" ......
, '" ",' 11"
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11'

11

11

11
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I
I

'"
I

.;/

~ "

,',. '

,
' ..

.'.....



Table 4.- Comparison of length-girth relationship for european hake, silver hake",
(modified after Bohl et al.,1971) and Chilean hake.

Species and authcr Relationship

European hake

(Gulland,1956) G = .47 (TL cm) - 1 .10
Present study G = .44 (TL cm) .93

Silver hake

(Hennemuth,1964) G = ".44 (FL cm) - .31
(Clay,1979) " G = .48 (TL cm) - 1.99

Cape hake

(Bohl et ale ,1971)·
Cape Grounds G = .49 (TL, ~cm) - 2.44
Luderitz Grouns G = .46 (TL cm) - 1 .45

Chilean hake

(Arana, 1970) G = .43 (TL cm) + 1 .38

..

Cape hake

. ,

G= girth

. ,"

TL= Total length FL= Fork length
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Tab10-5

Gauge 50%

. Autho~ Area
Experimental Pr(}ss Cod end retention Selection

method (Kt;) lenght (em) factorAverage
Material mesh open

(mm.)

'? ' •• '

• 't ~ .' •

I,
1
!
I
I
I

I
!
t

f

I
r
f
t

Full cover 7' Single manila 40 16.7 4.2

, - 11 l' 11 60 26.6' 4.4
Alternate "

11 50 19.9 4.0
hauls
Full cover 1.5 " 38 17.9 4.71

11 , 5 Single polye- 67 26.1 3.90
the1ene

11 " " -, ,,48 21.1 4.40
11 4 11 40 17.2 4.23

" It Single 61"""':"" 31,1 5.1
polyamide - ;-427 ~ 7) (4.5) '2.,

1.~.s ! Lf,S'C{
I

\

Summary of sclectivity d'ata for bIue' 'vhiting

11

Ga1ici'a

Day of niscay

Rodriguez et a1.
(1962)

"

Hediterranean
, ,coast (Spa:in)

Galicia
_;- I

I . c'/ •
_," / ./ 11

Robles & por~eirO(I~rn) , ,,
Prcsent .pap~rGaliciaand

Portugal· ,.

Rddrirruez et. a1. ,
-, (1963)

Larraneta et al~

(19 6 9>" '
Fuertes et al,

(1977)

-,,

'1-\

1
!

I
I
1
1
I

I,
I' ..",'

~
!

,

( ~

I .
i "i,
,,,
,-'

,', "

....

r
l
I

[
I
l-

I
I
1: ;
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60 mts.

7 mts. 7 mts.

Figura 1 • - Detiign of "bakn" tY,pe gcar employcd in n Selectivity 79" and
"Sclcctivity 79 bib cruises.
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