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Mesh selection of hake, blue whiting, horse-mackerel,
Digitalization sponsored . . ‘
by Thunen-Institut megrim, sole and Nephrops in nylon codends on Galicia

S

and Portugal shelf.

By R.ROBLESY A. FERNANDEZ®®and F.J. PERETRO®

Demersal fisherices in NEAFC Region 3 (Area VIII and Dbi -
vision IX a) sho:; a series of characteristics among which sténd out
, .the almost total abscnce of good statistical data, the scarcety éf-
‘ " biological information, the use pf small mesh sizes in the codend of
\LY trawl nets and the relative importance bf a group ofAspccies (mixed
fisheries) in vwhich any change in mesh éizé may have different influ-
ence, h
As far as Subarea VIiI ¢ and Division IX a is concefﬁed where
the current mesh size is in the order of 40 mm and even less, the
nccessit& of inceasing it considerably is day by day more urgent,; sin-
" ce the tafget species of the fishery, the hake, has shown in the last
years signs of possible collapse, following :epeated failures in their
recruitment (PEREIRO et él.,1980);CTrawl‘fishery in these waterF is
still profitable because of the continual rise in price, since the
‘. catches of the.species which are valued highly have been gradually
| | decreasing and the by-catches, above all horse;macketel and blue whi-
ting, are tﬁcse that «lespite their low price contribute to.the econo. -

mic viability of the fishery. Therefore, there is a pressing need for

regulation which necessarily must have in mind an increase in the cod-

end mesh size and a control of the fishing effort.

& Laboratorio Oceanogrifico. Orillamar,47 VIGO (Spain)
| » && Laboratorio Oceanogrifico. Apartado 130 LA CORUNA (Spain)
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. With the object of the increcase of the mesh size over the last

yearsy, a set of cruises were undertaken on the Galician and Por-

tuguese shelves, where th¢ selectivity studies were one of the
principal objectivcs. . . A‘ |

In this way, RODRIGUEZ et al. (1963-1964) carried out the first
experiments using hemp twine, very common at that time, obtaining
valid results for hake and blue whiting; MONTEIRO.(1966) provides
new data for hake with hemp and polyamide material. DARDIGNAC ct
al..(1967) expand their selectivity cxperiénces on hake from the
Bay of Biscay till Lisbon, testing different meshes on déublc po-
lyamide twines. _ | .
VAZQUEZ et al. (1975) and ROBLES et al. (1§75) present more data
on hake and horse-mackerel referring to polypropilgne and poly-
ethelene nets. ALONSO-ALLENDE et al. (1976) and FUERTES et al.
(1977) extend theif works fo 6ther important specics of the fi-.
shery such as norway lobster, blue whiting, bib.and megrim using
bolyethelene, polyamide and pOlypropilene twine and carrying out
their experimenﬁs with commercial veSséls»of.different sizes.Fi-~
nally ROBLES and PORTEIRO (1978) give new data on blue whiting
Qith polyethclene meshes.

In this paper we collect the selectivity experiments made in 1979
where we got acceptable results on hake, norway lobsﬁer,kblue
whiting, horseemackerel, megrim and senegalese sole.

METHODOLOGY

The experiments were'made‘on‘board R/V 'CORNIDE DE SAAVEDRA stern
trawler of 1000 GRT with two engines of 625 HP,

In the surveys tSelectivity 79" and "Selectivity 79 bis" carried
out along the Galician coast in April and June respectively, a
net of "baka" type was used whose design cén be seen in Figure 1;

due to tears and damage: another net of "bou" type was substituted.

Béth gears are frequently employed in the fishery although the

nunber of commercial trawlers using the Wbaka" type is larger

than the "bou" type.

"In "Cigala 79" survey made in August all along Division IXa a

tbaka" type net normally used by 6ommércia1_trawlers Was_emplOYOd

(Figure 2) instead of the "baka® type net used previously.
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We intended to test nylon'codends'for‘43, 56, 61, 74 and 110 nm.
mesh size but we.only'got aéceptable reéulté for. 61 énd 74‘mm;,
the first during the "Cigala 79" survey and the second grouping
all_together the valid hauls ‘of the three crﬁises.

The cover method in polyamide and with 20 mm. ﬁesh size was used .
and the attachment of.tﬁe cover to the codend can be seen in Fi-
gure 3. In the "Sclcctivity 79" survey a set of floats was pla-
ced,aiong the topside of the cover in order to get a slight in-
agrease in its buoyancy. | '

The measurements were made with an ICES'gauge and a strain of

4 Xg. was taken. These measurements were taken over the wet. net
in two series of 25 each along the two sides of the codend.
Amonﬂst all the fish cauuht the total lenght wos ‘measured to the
centlmeter below exceptm Neghrogs where we employed the carapace

1ength measured to the millimeter below.

. We apply the loglstlc fit by the standard method and by the tech-

nique described by PALouEmo & CADDIA (1964) to all the valid
hauls (Flgures 4 to 10).

'In the case of hake and in order to act as a check on the calcu-~ -

lated selection factor, a series of 291 lenght-girth measurements
were taken. These were collected iﬁ'the April survey from three
samples of fish between the lenghts of 14 and 62 cm. The uncons-
tric¢ed maximum girth was measured by a loop of s1nthet1c tyviine.
In all the surveys the copioUs»presence of the swimming crab 22&44

bius henslowii in the majority of the hauls obscured the results

to a great extenfl and many hauls were invalidated and thereforec.
were excluded from this study. '

Iﬁ "Cigala 79" survey hauls with more than 707 in weight of this.'
crustaceous or with more than 1 metric ton of total catch were
ignored.-éeSides, in "Selectivity 79% and "Selectivity 79 Bis"

cruises few aCCéptable data were obtained ﬁakégﬁinto account . the

-écarcity'of individuals of nearly all the species, except horse

mackerel and the absence of relation betwecen the length range
baught and the mesh size of the codend in question.
In Tables 1 the technical data of the inveStigatipns carried out

for each species and mesh size are presented.




RESULTS & DISCUSSTON.—

In Table 2 it is compared the slope, 50% retention length, selection
factor and selection range of the curves obtained by the two methods
of fitting and in the figures 5 to 11 the selection curves and the real

poink for each species and mesh size are represented.

HAKE (Mérluccius merluccius) Figure é

The results obtained with the mesh of 61 mm, which have a good number
of individuals in the retention range, give a selection factor of 4.04-
4;11kthat is equals to the average selection factors described until

1978 for the NE Atlantic stocks of ‘this species with the same mesh size

and material and that are cited in the ICES Hake Working Group,(Anon;,

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

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

factors can influence the results (see ICES‘Cdop. Res. Rep. Series A Nc
2,1964 and POPE et al.,1975). |
The selection factor of 4.69-4.85 found out for 74 mm mesh size must ,

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

necessarily been affected‘by the abundance of the crab Polybius henslo-

- wii in the catches (despite extracting from this study the hauls with

more than 70% in weight of this cru;baceous).d

A revision of the«selccﬁivity data of the different speéies of hake

ipublished up to now are presented inATableVB.

Girth-length relationship obtained in the April survey fit the cquatior
' Girth = .44 Total length - .93'

that is in accordance with the bibliography over these parameters refe

red to the different species of hake (Table 4).
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.o . HORSM—JACRDRFL Crrachurus trachurug) Figure §

Takén into account the swimming capaci£y of this species one
. ' ' can admit the possibility of some escaping through the fore
| parts of the codend or even from the belly (MARGETTY,19632; .
BEVERTON, 1963), as it has been verified by ourselveé, but the
reality is that the major part of the selectivity 6peraﬁes.in
the after part of the codend. . ‘
Accepting this, it can be pointed out that the selection fac-
tors now attained of 4.30 - 4.38 and 4.55 - 4.59 for 61 and
74 mm. meshes respectively seems to be con51stent not only for
" the high number of individuals caught in codend and cover and
~ .in the selection range but also for the homogeinity of the
: hauls grouped.
- . - From the blblloa'raphy revised we have found references for po=
lypropilene ‘in 48 mm, mesh size with a selectlon factor of 2.8
- and polyethelene in 53 and 67 mm. meshes W1th sglectlon factors
of 2.75 and 3.4 respectively (VAZQUEZ et al., 1975, in Galician
waters.),‘that show the greater retention produced by ﬁhiscma—
terials. In polyamide, the results presented by LARRAﬁETA et al.
’(1969) in the Mediterranean Sea, indicate a selection factor of
2.8 for 40 mm. mesh size, which is a'valué really low for this"
type of twine; in the case of hake theése authors also found out
very low selection factors for polyamide; ALONSO-ALLENDE et al.
: ‘. (1976) point out é selection factor of 4.25 for polyamide mesh
of 64mm. in Galician waters, very close to our data with the |

same mesh and material.

BLUE WHITING (Micromesistius poutassou) Figure 6

In figure 7 appear: the selection curves obtained fitting the

\ﬁ ‘ | _points to a-logistic by the standard.method and by PALOHEIMO &
‘ CADIMA (1964) technique,that is to say, Weigﬁting the lengkh
classes inversely to their variance. As it can be seen in the
figure the differences of both fittings are rather large. The

likely explanatlon can be that the estlmatlon of the varlance-‘
lengt

depends on the number of 1nd1v1duals in .the correspondlna

5 -
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élass. When the number of individuals Caught_in the lower part
of the selectivity curve is very high compared with those caught
in the higher part, the points of this last part are ﬁot practi-
cally taken into account in the fittiﬁg and fhe right part of
cﬁrve is constructed by symmetry with the iéft part.
The conclusion can be that, in this case, the use of this type

of weighting produces distortion and misleading (PERBIRO,J.A.
| in préss);,This does not occur in the other éxperiences_presen-
ted in figures 5 to 11 because the catches of each lencth- class’
in numbers along the range of selection is dlstrlbuted more ho-
mogeneously.
In any case, and according tp the available bibliography over
this species (Table 5) it seems that our selection faétbr of -
4;84 is in close agreement with the published data that are : .7
sliéhtiy lower (3.9 and 4.4 for 67’and 48 mm. mesh size by |
FUERTES et al., 1977, and 4.23 for meshes of 40 mm. by ROBLES &
PORTEIRO, 1978) though the fact that these data are referrcd to

polyethelene can explain these differences.

MEGRIHS (Lepidorhombus boscii and Lepidorhombus whiff-iiaconis)

Figures J and 8.

The abundance of these two sbecies, above all the second, is on-
1y relative in Galician and Portuguese waters: However, in the
- fishing grounds of~Grand Sole and.Wcst coast of Ireland ' they

.provide, particularly L. whiff-jlagonis, An important fishery for

the Spanish fleét working in these waters.

- The selection factor found for both species, 2.1 and 2.4 for-L.

boscii in 61 and 74 mm. mesh size and 2,2 for L. whiff-iagonis
in mesh of 61 mm; show endugh.homOgenéity and are in close agree
ment with the only case encountered in the bibliography, for L.
~ boscii, that is of 2. 3 for meshes of 74 mm, in polyethelene

(FUERTES et al.,1977).

SENEGALESE SOLE (Solea senegalensis) Figure §.

The data we have are referféd to the SOuthérn part offuberian
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Peninsula and were géthéred during the'"Cigalé 79" survey in
._August.

The selection factor for the 74 mm. mesh was 3. 3.  Although we
have not found select1v1ty data of this spe01es, the value of
3.3 is very close to those publlshed relativ to the common so-
le (GILIS, BOEREMA , MARGETTS, FURNESTIN. and ROESSING, in ICES
Coop. Res. Rep. Series A No. 2, 1964) that oscillate beotween

3.2 and 3.6 for 70-80 mm. mesh size and with different materials

and it is not far from the values of 3.6-3.7.found by GUICHET

(1979) also for the common sole.

~ NORWAY LOBSTER { Nephrops norvecgicus) Figure 10

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

ponds very well with the majority -cited in the bibliography.

%:?Thus, CHARUAU (1979) in different experiences arrives.at figu-

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

Chaw?

with the weight of ﬁhe §CCOq?ishéH total catch;-Thereforé a con-
sidered normal catch (70 Kg.) gives a selection factor of .35.
Former experiences by the same author (1977,1978) and by ABBES

& WARLUZEL (1970) always provide figures comprising between .46
and .54. Scottish experiments calculate values between .47 and
55 és well and ERIKSSONS in Iefland reach resglts‘between .49
and .52. ‘ | | ‘ |

For meshes of 74 mm. we get selection factors of .68 - .66 that
coincides exaét%y with CHARUAU's value of .67 for 73.7 mm; mesh
size. Nevertheless our résults must be tagen with caution givén
the abscnce of points above the 50% fetentidn length despite.ﬁhe
good fitting and the great number of individuals below the said
central point. |

The increase in the slope of the select1v1ty curve with the mesh

v51ze that we find out is also quantlfled by CHARUAU (1979) and

.our data fit rather Well with the proportlonallty equatlon deve-

~-'"1opped by him.
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CONCLUSIONS

As far as the authors or this papers ahe menbers of the Hake
Working Group of ICES where it -has been proposed the increase

of the nesh size till 80 mm. as a measure to intend to 1mprove
the eurOpean hake stocks, measurealso adopted by the ACFM for
all the Region 3 of. NEAFC (ACFM Report 1979), it seems adecuate .
to give somefirst indications over the incidence of the possible
enforcementof this mesh size over the other impoftant species

of the fishery in Subarea VIIIc and Division IXa, in. spite of .
the lack of data that are in a certain extent function of the
current exploitation pattern-of the different.soecies and

admlttlng that the nylon nowadays is the most utlllzed materlal

by the flshlng fleet.

Therefore, from the results obtained in this paper and from

the consulted bibliogrphy is deduced the following:

Hake.~ The current state of the eurOpean hake stocks, with tre-

mendous percentages of individuals smaller than 3 years caught,
ulth estimates of 755 'In numbers oF the total fish" bcsng undere
size and having to be discarded and with indications of recruit-

ment overfishing in the Southern stock (Subarea VIIIc+Division

'IXa) have rade the ICES Hake Working Group to recommended. in 1979

and to insist in 1980 in the necessity of iﬂCreasing’up to 80 mm.
the mesh size in the codend of the trawi nets, taking also into
account that the changes in effort and mesh siiéaahalees carrieq
out indicate better iong-term gains~With greater meshes, -

On the other hand, the virgin biomass per recruit curves give-

the highest values for ages comprised between 7 and 9 years (7.6

years for males and 8.9 years for females), which also indichtes
the need to defer as much as posSiblevthe age at first capture
which actually is betneen 1 and 2 years old. = . »' . -

Horse-Mackerel.- The mode of the trawl catches of thls species

is clearly located above' 34 cm., betueen 32 and 35 in the data

. of this study, noting that these 81zes correspond to the adult -

"part of the stock because Juvenlle flSh are normally avallable'“

to the purse-selne flshery.
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A possible mesh change up to 80 mm., with a selection factor of

4.5 would lead to a length of first capﬁﬁre of 36 cm. only slig-
htly higher to the above mentioned mode. Thus, in the species
and evenAfrom a commcrcial point of view the mesh of 80 mm. woulc

not be very perjudicial as far as inmediate capture is concernecd.

Blue- Whiting.- This species, fished only with bottom trwling

in this area, present the mode of the catches between 18 and 20
cm._cnd, on the other hand, its Linf. is not far above From 40cm,
The 80 mm. mesh size, with a likely selection factor of 4.8 woulc
implicate a 507 retention length of 38 cm. rarely reached in the

commercial landings; therefore, in this case, the 80 mm.mesh siz

would suppose the nearly impossibility of catching the species.

We want to point out that, in rcality,.the almost 30.000 metric
tons anually landed are esschcially composed by inmature fish.
It is clear that the spawning cocccntraticns of this specieé;
evaluated in several millions tonnes - (see ICES Blue Whiting
Working Group, 1979,1980), have only been 1ocated‘up to now in
Porcupine Bank and they are caught with pelagic créwling in mid-
water over 300-500 meters depth. ‘

Every year juvenile fish from 14 to 18 cm;‘are recruited to the
Galician fishery ih the Autumm-Winter period;»The adult‘stock to

which these fish recruit is not known. In any case, it seems-

" clear that the future of this fishery would be in the fishing

with pelagic trawl that, appropiately reguiated5 it would not
have to coincide with bottom trawling.,

Megrim,~ The scarce data we have available are referred to’

Lepidorhombus boscii because L. whiff-iagonis is much more rare

in these watcrs.'

~The modal distributions of the catches are- between 13-15 cm. and

20-22 cm. in thls study, with 'a selection factor of 2. 3 the

length at first capture for 80 mm. mesh size uould be over 18 cm

-which would 1nd1cate little 1nf1uence in the inmediate capture

of the specxes. The increase in mesh size seems that 1t would

be very benef1c1al taklng into account the actual structurc of

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

© limit of the fishery, with the few data we dispose one can Say

only that, with a selection factor of 3.3 the mesh of 80 mm.
would lead to a 507 retention length of 26 cm. which seems to be
in a length range usualiy fished and so, this increase does not
likely imply inmediate losses.

Norway-Lobster.- The 507 retention carapace length with 74 mmm.

mesh size, approximately 50 mm., corresponds to the_biggést in-
dividuals caught in this zone. The carapace iengtﬁ at.first captt
re concerning 60 mm, mesh size of 30 mm. seeﬁs to be.approﬁfiate
for these Nephrops fisheries-witﬁ the pfesent structure , aleicuig
thought it presents the problem of béing smaller mesh size than
the recommended of 80.mm.. This question could perhaps be solvec
. restricting the mesh of 60 mm., as a first step,to the localized
main areas, where Nephrops lives given the sedentary, territorial
and subterranean habits of the species and controlling striétly

the by-cafch of the NeghfoEs.trawlers.

Tﬁen,-as a colophon of this concise review over the possible
effects that the mesh size increase up to 80 mm., would produce
-in the most important species of the atlanto-iberian shelf de-
mersal fisheries, we could say that being evident the clear be-
nefits of the measure as a whole, heithep, even under an overall
strictly ﬁbint of viéew can the measure be considered as prejudi-

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

~only the Nephrops and Blue Vhiting catches will be clear affecter

Both species,however, could be regulated apart because the Bluec
“Whiting is able to be fishedf with pelagic trawl, pbssibiy with
'Seﬁter yields whereas Nephrops, being their more important con-

centrations, the most of the times‘clearly:defined,_could have,

a special regulatioh.
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. TApLE 1.- Selectivity data for ‘grouped hauls
1.1 HAKE (61 mm)
TMALETIAL ceiieiiiiieeeatie it “eeesieo.. Single polyamide
.No. of hauls ch et esiecrassec sttt asscrtetatessearsnae 23
« Average duration of tow (minutes) .....cciiiiieon. Yo
~Average towing speed (nautic¢al milesS) ...eieisvciiecane 2.5
Average depth (meters) ......... etaeiaetaiee e 186
Codend mesh opening, mean (mm) ...cciuievinreniocnannn, 60.79
RANge ceceieteterenenrenenacnseasencssscecsess 6§53 _ 48
No. of measurements ..... Meeertcsscenctannans 150
Selection range (CM) t.viinieeinetienntsancsnasesansnn 20.7 - 28.5
No. of individuals in selection range .«..c.ceeececcse 651 '
070 1) ¢ e 305
Cover et ecetiertcaes st cesteesarsersennn 346
Total number caught ......... crecceeseteensacscssesss 4189
Codend «eevevieenionces e e een essedesaesees 1348
100 7 = 2841
A‘rage weight per haul (KgS) ceeeevecnennoeens e 15.4
. Codend ...cieeieeeieneenccnnnceannns et eseeenn 11.5
Cover Gt et e ctieceeettet sttt eannaennn Ceees 3.9
Average weight of total catch per haul (kgs)  «..co... 472
| Codend .t ieitiiiiiinennnnnneennsanasannsnannns 209
Cover S T T T T T T T S 263
Range of total catch per haul (kgs) ‘
Codend 1 eeieieensosnscnssasrsosannsssssassassesas 36 - 483
Cover L R ceenas 5 - 652
50% retention length (cm) ... .cceeuinieeiiiiiinanennnn 24.6 - 25.1
Selection faCtor ..ttt reeneeecececannscoanssncsennnns 4.04 - 4.11
‘l
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_TABLﬁ 1.- Selectivity data for‘greubed'hauls

1.2 HAKE

 ‘Material
.No. of hauls

- Average duration of tow (minutes)
Average towing speed (nautical mlles) ceeas
Average depth (meters) .o ‘
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- Codend mesh opening, mean (mm)

Range
No.

No.
Codend
" Cover

. Total number caught

Codend
Cover

Average welght per haul

Codend
Cover

Average weight of total catch per haul (kgs)

Codend
Cover

~ Range of total catch per haul (kgs)

Codend
Cover

50% retention‘length (cm)
Selection factor

of measurements .
Selection range (cm)
of individuals in selection range

(kgs)
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..;Slngle polyamlde 
R - |
77 SR

-

2.5
262

-73.92
63 — 86

311
28.2 - 43.6
499

IR

o220
a7
1448

333
1115

.+ 17.9

9.1 .
8.8
536
221"

~‘315

8 - 530

25 .~ 828

. 34.7°- 35.9

4.69 - 4.85
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o :.7° TABLE 1.- Selectivity data for grouped hauls . ,kf/f
* .77 1.3 HORSE-MACKEREL' (61 ‘mm) .- . ALV
Material ceteeeccccccsons £t eesecsenesesasssennamans ;Slngle polyamﬂde
No. Of hauls  eeeiedvecancens eeeae R - - S
- Average duration of ‘tow (minutes) ;.;...7$,{..........‘60 -g;//
Average towing speed (nautical miles) ...... Cieeeeess 2 5‘
Average depth (meters) Cesesceceses ...;......;"..;.. 116
Codend mesh opening, mean (mm) .....va ié;...;a......f . 60.79
RGnge ..ccesceccseccccacs Seeeenn oo s eeeees 53 - 68
NO. OF MEASUrEmMENtS  «oeseeos ..;..:?:.p.....;. 150
Selection range (CM) ceeecesecccnsosnsnncans ersenenn 23.6 - 28. 8
No. of individuals in selection range T e Ceeeeans . 221 L
Codend ...e-e. e ssbesenesaennas eeen Ceeneees . 49 -
S COvVer eaees Ceeeaas ,.};.;.....{......l.....,a".172
Total AUMDEr CAUGHT <eeeesceccivesnansosocennes Ceeee. . 2370 .
Codend ceeceecvensesne credeeees eieeeseeiaenn . 653
COVED  ceccvvoncanniosns eleeeriesaisceenenane. 1718 .-
Average weight per haul (kgs) eeesesesassnnen cesee. . 15.0
Codend .ieeevecescas .. 976> -
. COVEr tescesnannn [P S ceeseans 5.4
;Average weight of total catch per haul (kgs) ceesaean 524' _
Codend ..... '.........-......4...{4 ..... ‘s e s oo veoe 230
"COVET  coveessssnssssssesoncnnse Ceeeteseesneas 204 il
Range of total catch per haul (kgs) o K L :
Codend ..... e deateeaeeanaas i eeeeeaaaes 36 - 364
. ~Cover  ...ceecenenn ERERARE R R RN EREREERR 71 - 576
50% retention length (cm) .......... o eietenesseaeees DB.2 = 26. 7
Selection FaCtOr .vevececcccosocconns ceesetessesnanace 4.30 —.4.38,f




v, . Co
e S 4 i vt vk ¥ A e ..J.mm PR JIR QPR IESPIRT U VP NPT SRR S VR PN O e aver AP o Ml 308 st s G s i Stk BRI

. e T .
.. TABLE 1.—<Se1ectivity data for grQuped hauisii '35/%(_7 '”“‘l“
1.4 HORSE-MACKEREL® (74 mm) . ~ = = T
Material ..I.;..;..l.;.;.}.f};.;L{.;}.},,;.;}:;:;... -Single polyamlde
NO Of haUIS ao-oo-o.on ooooo oo;oooo‘0. ooooo oo.‘;. oooooo ’.t'_ .15 '

. Average duration of tow (minutes) eeeeeees ceeessesss. 114 ,z//f
Average towing speed (nautical mlles) Cheecrssnsansns 2.5
Average depth (metérs) ceesenen A A - -
Codend mesh opening, mean (mm) g Ceeeeeees 730920 i
RANGE cvecscsnnnocns eeeeen ~;;..§$§q.;g.ﬂ ...... - 63 - 86
No. Of Measurements .......... P e L L
Selection range (cm) ....... eeeteitaiereraeesesnae, 31,0~ 36,6
No. of individuals in selection range ...f...ccceceee 2685 . . .+
. Codend. I S R ‘.;;.{..;-.7..' 134631 L
"Cover ...{....}ﬂ.-.,.......;......; ........ ‘e 1239 .
Total number caught ..... B R ceveees 5967 LT
Codend  ceietecccccscanenanas e ieieeesianasaes 2069 |
Cover - ................;..:.;.,...;, ..... <.+ 3808
Average weight per haul (kgs) cieeanns ceeieennann 96.6
Codend ..coivevececcccecanne eahiessssamssseses . 55
COVEr  coveenoesns e eeaen eeeciedesreassennnes 41.6
‘Average weight of total caLFh per haul (kgs) .eeeeens 672
Codend  .eveeeescaslosvans Cececsnsans e er e . 268
. COVEr  «ennn ceeeen teesseeeneaaananes eeieeees 404
Range of total catch per haul (kgs) e T
. Codend  .c.iieeenon. o P e e 57 — 714
N Cover ceesenn R R R R R AR R R eee.. 154 - 828
50% retention length (cm) it e teeceesecasesseeaaeanees 33.7‘4 34;01'_
Selection factor ....... RS ceernasecsaenas 4.55 - 4.59 -
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1 5 BLUE WHITING (61 mm)
Material
No. of hauls :

- Average duration of tow (mlnutes)
Average towing speed (nautical mlles)
Average depth (meters)
Codend mesh opening, mean (mm)

“Range
No. of measurements ..
Selection range (cm)
No. of individuals in selectlon range
Codend
Cover
Total number caught
Codend
Cover
Average weight per haul
Codend
Cover
‘Average weight of total catch per haul (kgs)
Codend
COVET seveeocssscccnnsssnn Vererenenen
Range of total catch per haul (kgs)
Codend ...eeceess “eees
Cover
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e s s s e s e s e

30/ retentlon length (cm)
Selection factor :

205

145 .

 ‘/’

;Slnale polyamlde
7 x

60 7;2/f
225

60.79 RS v\

53 - 68 .

150 :
25.7 -~ 33 3
203" ..
60802 -
3714
57088 ..
109.4—

29.5 - 31.1
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TABLE~1.—'SeleCtivity data for!grgubed hauls 3mf// B

P

1.6 -MEGRIM {61 mm) (L. boscii) ;
Material ;.L..:..;.L........}.,...;..I}......;..,;.. _Single polyamide
NO. Of hAUlS  eeetierneseeanecosasosns i e AQ >
- Average duration of tow (minutes) ...... >?t{ .......... 60 <
Average towing speed (nautical MILES) evveveveneanens 2.5
Average depth (meters) AR SO 225
Codend mesh opening, mean (mm) ;....{.;x:...,,....... - 60.79
' Range ..eceeoees veesene ...e....>>x, ..... EEEEEE 53 - 68
NO. Of MEASUTEMENES +oevesanocsnens S 1510)
Selection range (e€m) «.o.o.... et e 9.5 - 14.3
No. of individuals in selection range J..l.eeeeenvees 775 .
COdend coveeeeeansossnansens Ceeeens U (o T- TR
 Cover ceieeceenaaee Ceeesesesesssenas eeeens . 369
Total number caught ........ eledeeen eeeeresaceseens 2066 -
Codend C et taieeeeeacasasee et raanas .. 1632 7
Cover  ceaeen Ceeerseneannan e teeeeeestsaes e 434
Average weight per haul (kgs) O [ 3.5
.,' Codend ciecieeccsson ’....;..ﬂ;.uy.....n.....l.. 2.9.
COVEYP  tecsccssnssnansnsncsassas ettt e e .6
Average weight of total catch per haul (kgs) cetsmese  BDQ
Codend «iecesonntsesscsosscesassesssassoe e es s ' 219
COVEL  ceeesossnsssssssosnsnancnssas SRR 301
Range of total catch per haul (kgs) L .
‘ Codend  .....coee. heeeesen Gt ecetserseracasnanese 36_483A
COVEP  cevntrverennnnnncrnennnns heeeseeenn vee 5 - 652
30/ retention length (cm) ......... cresiacanes e 11.9 = 12.9
Selection factor .,.i....; ........... e eeaceannn cecnns 1.95 —. 2.11



-

ey coa ; - >~ N N ) . B .o . .
STV SR S S SR P B A e R e e ] tear e oot e o —
. N b s s mnda

3 a5 Qbamte WaTE 56 T 0 L At N R A rmaonimmh bek s
1 .ot

L= TABLE .- Select1v1ty data for grouped hauls ,{((ﬂ,‘
. e : 1 7 MEGRIM (L bosc11) (74 mm) e
- ~ Material . ..L..:.;..L.;..;l;{...;;Q;;...w..g};l.ﬁﬂ... -Single polyamide
NO. OF HAULS  veeiivevenecennnnnnssssosesssunuannnase 2. o0
- Average duration of tow (minutes) T 10! I ,//
Average towing speed (nautical MileS) vevennrennenoee 2.5 ’
Average depth (meters) et reeeaeer et e seee, 192 _
Codend mesh opening, mean (mm) ..-;.;;ka...tr. ...... »73.92~4w3’,'1’
Range ..................u;..;,>>{{.5.{....,[.; 63 - 86
NO. OF MEASUTEMONES «veeessenneneetennaenanss 3110
Selection 7ange (CM)  ceeveeeonasenseasssnesnsssnnsass 13.8 - 22. 1
No. of individuals in selection range ... .eevecenaaes 179
' Codend ...;.......;....5....}....L;...ﬁ..,...~'1153‘
v - COVED  eveeeeeeiineereereeeesencnevnionananas 64
. Total number CaUght .v.vieveeeioeeccetsnreeesonasenns 406 . |
COAENA v vveevnensonnennseasserasiosanssanaesss 2307
) COVET vvesvenseenansnsessssosasensnnceneeeses 176
Average weight per haul (KgS) eeeiceriscnnennnnennns 13.9
 COdENd  ceieieccersecsecadiecasetiesnesssasenes . 11,8
© COVEr caeernncasfes U O |
Average weight of total cafch per haul (kgs) ........ 1011 -
Codend «eeeaennsales T 11 A,
Cover T T R R 453 . .
Range of total catch per Haul (kgs) . e
COdend  veeeeeeeldiinsiseanesessatonnsscearaonns 102 - 1013 -
Cover .........r,;........f}.....;.........f - 230 - 675

A

50% retention length (Cm)‘ ..........r..;......;.;..;. 17.0 - 18.6 B
Selection faCtOI‘_ ooo-onou.vcoo-vut---...‘.oooo.oono-co.. 2.29—2.43'



haq;s

1 8 MEGRIM (L w1£f 1agoms) (61 mm) EERNCARI
Material  «.... Cetsereesiaeasnenans B S AN “oe JSlngle polyamlde
No. of hauls R T R R T R Y I N
- Average duration of tow (minutes)' ............ ceeaeee 6O e
Average towing speed’ (nautical miles) veeen..s e v 2.5 .
Average depth (meters)  ....... A L T
Codend mesh opening, mean (mm) ..};..};Qs.w.,........‘ 60,79.gm¢;‘

RAaNge .eeieeesenens ...;...;...?Exw...ﬂ..;.... 53 - 68 .

No. Of measurements ....... Cereeee N ieeeeeeie 150 v
Selection range (CM) +icieeeeeonessnnsassonanna eeees 10.3 - 17 2"
No. of ‘individuals in selection range ............. .+ 332 el

" Codend vieeeecenncnns e et eeeeaen Cereeeeees 179 T T

.Cover Cecrertecseens R B X
Total number caught ...... B G eeeean ce. 618 .-

Codend ....... Cereeceedeanesans civeesescesso .462 0 T

Cover C ettt eeiteearetee et eretiensenns 156 .o
Average weight per haul (KGS)  tevrivivevnvonnnnnonsss 1_5”

Codend ....iccveenn EEEEEERERRER R Ceeee. 1.2
: COVEL  teenernceosnssasnscnsassssensonnns . 3
Average weight of total catch per haul (kgf) ........ 493 U
~ Codend ..... R cecrsene ceceesns cesenue 248 ..

: COVEDT v eeneennnneacnnanonansns ceeleeseneees 345
Range of total catch per haul (kgs) - EEE o

Codend ..... et tiecirseratseii et ensasesaes 36 = 364

COVEL  vieievnnns C e e etiereeaeeeebtae et 5.4 576.

'50/ retention length (cm) ...... S cees 13.8°= 13.7 -
Selection factor ceedieene e Cesetesnaens cevesecenn . 2,26 - 2.25 "
. o



71T NORWAY LOBSTER . (67 mm)iire [T

Material R R PR R +ewese. Single polyamlde
No. of hauls teitieiiieereiroesesoneroccccrnsonsna O
- Average duration of tow (minutes): tiieieeriiecncsonoaans 60 oA
Average towing speed’ (nautical mlles) ........ Ceeeeen 2.5 '
Average depth (meters) AN SO 269
Codend mesh opening, mean (mm) ..oiviegesves ceee. €60.7907 .
RANGE  eevenceansonessasensnnss SNi.tieeeiea.. 53 -68
‘ NO, OF MEASUPEMENES v esenvsrassesennnn vive. 150 g
Selection range &mm) ....... e reeheaaeee Cieeeee ve. 22.6 - 37.3-
No. of individuals in selection range ...cesveessoces 3350
Codend  seeevieeciaaconen et eeseieeaeae e L. 1817
cover  ..... ceie i e Ceceeain cevee.. 1533
Total number caught ........ R Ce e ienesasss 43824 -
' Codend tiierieeneresesssitt ettt ttesannn . 2701
: . Cover et reesscar s s e e e rea e 1681
Average weight-per haul (kgs) ....icieienioeeiennnnn 9.8
L Codend ....iivevniecenanninss AR ceesees A
.. -cover Ceeieae [ e oo 2.9
Average weight of total catch per haul (kgs) ....... . 306
o Codend  cieiieeenaceesens Ceeeenena N K
 COVED  cuiverecroncnnnnnns I SN 167 -
Range of total catch per haul (kgs) oo
‘ Codend ..... AT co . et eeaan s 36 - 364
T COVEE tiiieieiaasdiceieniieaaes Ceeereeesaaes 1D~ 362
.50% retention length (em) ...... B Jheeeees 30.0-29.5
Selection Factor ..eeeeeerveceasnens et aeneaean 49 -.48



Material

RS

No. of hauls

..

Average depth (meters)

Codend mesh opening, mean (mm)

Range

. . No. of measurements ...
Selection range {m) oo
No. of individuals in selection range f};..

~ Selection factor

e v o

1 10 NORWAY LOBSTER

cn-ooc.o'no-..cco

e es s o s 0 s o

- Average duration of tow (minutes): feseee
Average towing speed’ (nautical mlles) '.....m.;;..;.;,

e s o as e

.oncoooo.c
.« . @

..........

"5fif;gTABLE'1,- Selectivity cata For'grcupea hauls

(Z4 mm)

Codend B R R R
, BN 076175 T e
’Total number caught .
L Codend «¢eeen. .
Cover  ....... .
Average weight per haul
Sl Codend ....ieevnsfse
: COVEr  venveneens o '
Average weight of total catch per haul (kgs) ....... .
Codend ..ccoeennne S e ce sttt eeesseeeans ceeane .
Cover  «.i...e. S eeseseeastes s s rreensese e .
Range of total catch per haul (kgs)
: Codend .eevevenn haresseaee cheseacsescsassas e
Cover .o ettt e ssarssenenoes teeane sreseas
.50% retention length (¥m) ...... I B

.W;Single polyamide
o

73T

2.5

1350 . -
73.92° - -

63 — 86 .°
311
34.7 - 63 5
2702
867"
1835 .
8914 - .
2023

-~ .".4'.‘ *

- 6891 -

G

20.5
5.5

15.0

267
93

174 ¢

8 - 530

29.- 772
T 50.4 = 49.1

.68 - .66
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{ > TABLE 1.— SelecL1v1ty data for grouped haq;s LT
1 11 SENEGALESE SOLE £74 mm) %

Material Cereeeeeen ;.,..;};.}.L...I;;..;,g;.Li.;.... Slnale polyamide
NOo. Of NaUlS  teiluienennenoceranencannnns S
- Average duration of tow (minutes)' i.i..eeieniiieienenn .60 o 1.,/5
Average towing speed (nautical miles) ..ieieviecssen 2.5
Average depth (meters) L P 172 .
Codend mesh opening, mean (mm) ......oieeevereneaenns 73.92+ <7 .
‘ RAaNge .cvesvescccons Ceecrenaaans >>*:---a ...... . 63 -'86 ° -
NO. OFf MEASUTEMONTS evveennnenneeeonannness 311 e
Selection range (cm) et etieeie it feeeesaens 20.9 - 26.4
No. of individuals in selection range feeteaeesanenes 299
Codend ......e.. ereesrnes e [ cerenen ©.130 -
Cover S R R L
Total number caught ....... R 1 1
o . codend  seeviciecenoens Ceorone ceecetacenenaees 192
: COVEI'  teerooeenssossanasssoonssnessenonsenas 194
'Average weight per haul (kgs) ...iiiieieiiioienanenns 12.9 S
. T 1 T O T TV B
R . Cover  ..... cecestsstsersannn ettt ceee 3.5
Average weight of total catch per haul (kgs) cetneees 575
Codend ..iciieievenanevans Gttt ecetirretreceeen - 237
 Cover s cieeanen certeeenescenn ee s esoae 338
'Range of total catch per haul (kgs) ‘ .. S :
‘ 00T U= oV K 30 - 530 °
Cover e ttecssece et eseannnn ceeeenn eeveee 44 —~ TTT

._:. R

50% retention length (cm) T S '23;6*; 24.2:i
Selection factor .ocooonl'l."..'no.lo...ton.a.on.o.l 3.19_3o27




Hake 61 mm

Hake 74‘mm

Nephrops 61 mm

) Nephrops.74 mm,

. Blue Whiting 61 mm

Horse Mackerel 61 mm

Horse Mackerel 74 mm
L.boscii 61 mm

MegrimsdL.boscii 74 mm
L.wiffiagonis 61 mm

Solea senegalensis 74 mm

i
® “.

b (slope) ls() (Cm) S.F. AZS'}Y

Standard Pal & Cad. Standard Pal.& Card. Standard Pal.& Cad,Ptandard Pal.& Cad.

0.28 0.25 24.6 25.1 4.04  4.11 7.8 8.7
0.16  0.14 34.7 35.9 4.60  4.85  13.5 15.4
0.15 0.13 30.0 mm 29.6 mm 0.49 0.48 14.7 17.2
0.09 0.08 50.4 mm 49.1 mm 0.68 0.66 25.7  28.8
0.29 0.19 29.5 31.1 4.84 5.10 7.6 11.4
0.42 0.35 26.2 26.7 ~ 4.30 4.38 5.6 6.3
0.40 0.41 33.7 34.0 4.55  4.59 5.4 5.3
0.45 0.43 11.9 12.9 1.95  2.11 4.8 5.2
0.32 0.26 17.0  18.0 . 2.29 2.43 6.8 8.3
0.32 1 0.18 13.8 13.7 2.26  2.25 6.9 12.2
0.40 0.39 23.6 24.2 3.19  3.27 5.5 5.6
| Slopg 150, selection factor:.and selection range results obtained with standard

and Paloheimo and Cadima (1.964), logistic fit for 61 and 74 mm mesh size.
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TABLA IIT Sunmary of selectivity data for Luropean hake
(Merluccius merluccius)
Gauge 50%
Authof‘ " Area Experimental | = Press Cod end retention |Selectio
- ' method (xg) Avorage |ienght (em)| Factor
"Material mesh open
e (mm.)
Ancellin Blscay (off Full cover 2 Single hemp 53.6 20.5§ 3.8 |
1956 . Belle—Ile) I o .
céltic Sea " " " 72.4 31.7 4.4
A " o Double polyamide 78.7 © 30,5 5.0
. " . - Single polyamide 59.4 , 32.0 5.4
| , ‘ S 1L . W . Double manila 76.0 -- 34.0 . 4.5
bardignAC,HédéfQ] Blscay(46°30'N-110m) Sl . ‘f"; 'vDouble polyamide - 62,8 29,1 4.6
Hauy & Portier ' Alternate 4 Xg mo 62,8 28.9 4.6
1968 -\. "hauls
o ' - Trouser n ) . 62,8 35.0 5.6
- ~ cod-end o v , ,
Dardignac et al. Blscay(46°30'N 140m) Top51de cover - 4 Kg + Double polyamide 63.4 21,9 3.6
1968 R " S " 84.4 . 30.6 3.6
: L , o . " ' " " 102.2 ¢ 39.3 3.8
" Biscay(46237'N:105m) "™ ?! S " 62.2 - 21,3 3.4
, " Ve " 83.8 35.0 4.2
' | | L | S " 100.6 39.3 3.9
Biscay ‘(off oo R 1 83.4 28.9 3.5
. Port LEstaca) ' ,
"y 1 " " 99.2 " 38,8 3.9
: Portugue°e coast(off = " n n " 84.1 26,9 3.2
: Berllnﬁues) L ' ‘
"o o n ‘ n 99.5 35'9 3.6
Alternate - " i 99.5 48.8 4.9

-~ hauls




Sebastian)

- 'TABLA TII
Gauge 507
Author .'Area Experimental Press Cod end retention |Selection
i - : method (Kg) Average lenght (cm):Factor
Material mesh open

. (mm, )

Davis Celtic Sea (?) Topside cover ? Double sisal ~ 64 20.2 ~3.2
1934 , " " n oo ~ 88 28.1 ~s3.2
- Gulland " " 7 1b " 77 29.7 3.66

1956 ' " " " " 70 26.1 3.78
Lot n Alternate n " 77 30.6 3.97.

s . S . E ) hauls ,

Letaconnaux ’LvBiscay‘(off Ile ' " 7 Single hemp ~ 60 27 . ~4.5

1955 i de Ré) '

CLt 1 - " 1 " A~ 70 35 ~5.0
. L " " n " ~ 80 42 ~5.3

Dardignac and .| '~ Biscay Full cover 4 Kg Double polyamide 66,9 " 26,6 3.9

Verddhan 1978 n " n " 66,4 26.9 4.0
- Brabant and-.. n - " " Single polyamide 42,5 15.0 3.3

Guillou 1976. - " - L L L To42.5 18.5 4.4

Belvéze H., . Moroccan Atlantic ~Alternate 4 kg Double polyester 47 14.5 3.1

' : ~Coast, Off Casa-  hauls ",\
blanca .
. on- n S e " ° ' single polyamide 68 29.5 4.3
" Monteiro Portuguese coast Full cover 1"4}95Kg Double manila 43.8 18.4 4.2
1966 {between Cape Ros- S . 'm . single polyamide . 63.4 ©22.8 3.6
: 80 & C. Espichel) n n " : 55.3 19.8 3.6

Rddriguez €t al, - Spanish Coast(ocff Cover . ? . Single manila ~~ 40 16.5 ~ 4.1

1063 &.1964 - : Vigo) , : ' )

' e Biscay (off San Alternate ' n n ~ 60 22,5 ~ 3.8

' hauls :

IR

.
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TABLA ITI

Gauge : 504
Experimental Press Cod end retention |Selection
suthor Area method (Kg) lenght (cm)|Factor
Average he ]
Material mesh open
(mm.)
Vazquez et al, Spanish coast (off Full cover 5 Kg Single - 53 12.8 2,42
1a3s - - '  Vigo) ‘poyethelene .
- : n - 1 " i 67 17:7 2,64
1 '“ i Hi 74 24.2 3.27
Do s u " " Polypropylene 48 16,6 3.46
.“obles et al. S n 4 Kg Single 40 13.6 3.4
- 1975 o polyethelene .
, ' " " " Double 46 5.0 3.27
: , polyethelene
Lozano et al.. - Spanish coast (off " u Single polyamide - A~80°"° 32 A~ 4.0
1968 ‘ ;o ; Santander) N C

L. . v ) . " -n " n ~ 60 22 ~r 3.7
Larrafieta et al. Spanish coast (off n 1.5Kg Single manila 38-~52 12,6-18,4 3.26
1969 Co Valencia-Mediterra~ " o u Single 42~52 11,2-15.2 2,76
' : " nean Sea) ' : ) polyecthelene : ‘

. ‘ n " U Single polyamide 34-52 11.1-16,7 - 2,80
Vives et al, Spanish coast (off n 1.5Kg. | Single manila 34 10 2,04
1966 Tarragona-Mediterra=- " o il ' 40 16,5 4.1

- , nean Sea) ' " L " 60 22,5 3.75
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. o ' ' Cod end

Exoerimantal Gaugse e terial
mathod press.

avcrage
mash open,

(evm)

sT%

length
{ cnm)

Selection
factor

rotention

Clark & Jensen

ofe Ca;:‘\a Cod _ Topside cover 12—15 1b Singls manila

4

28.6

3.0
K s o " . " " " &84 16.7 _2.5
= o " " " Doublg " 115 38,7 3.4
' S “ . " "mw  Singls polyasdda 103 39.1 3.8
. "o o, om "’ 103 38.6 (3.7 -
- ' '. .. " ” . " B " n 85 29.8 3.5
I w h S L. * w " a2 27.7 3.4
"" _ . " ‘ . ‘:'_ : -.3,,":. L n ‘. " &4 ) 17-5 3.2
L .. N R ST " " Singls cotton g5 32.4 3.4
L a ' S - " - “ 73 19.9 2.7
Il .,./. ' . : N T ‘n o " &0 19.4 3.2
! A ° ~4 ::‘ ) : R . . . i
Jensen & Homnemuth ° #  Gulf of Maine L A " 4.4 kg Singlo polyamida 348 15.8 aal
1683 oo e "o ' Al‘ca'nate hauls & " 52 26.4 5.08 o
S " AP S . om 73 20.4 4,56 ™
"t R :.; w " m 7 31.8 6,27
.8 ' ' * < et L ‘ " 71 2903 4-13
ST .'" A S " - e et ! '—' i -"":‘:‘5',;-”" ¥ t“ H \ " . R : . ‘&v .
P Mari 10784 . Scotn.am Shelf el ¢! Pull cover 5 kg inrrle U 4Q0 18.1 - 4.5
TR e e T *.‘. -t . Yamlde Tt : .
AT / n . LR RS .- o»emv) y ,'66 19.0 3.2
Ay R I P T A L T -"-. . 90 27.7_ 3.0
-0 Nov Scotl ' : . Top.sideiacover 4 kg, Sin . '
. Clay 1979 If a a .. S P -k : 4 g ?iyamlde 40 17.5 . 4.4
5 o S P o ‘ a?rm‘ _

- - u u A 66 21,6 2.6
Lo - moT n " " 90 26.0 2.9
- ' L n o 1 it i o 22.5 3_8'
N ‘ |
Vo e m n oo " . 70 20.§ 2.9
Sk - . n ' o o " 12l 2.4 .

. hd - |. ‘:. , '. i ‘




<o~ TABLA IIT S ' T
' SUMMARY OF SELECTIVITY DATA FOR SOUTHAFRICAN HAKES (Merluccius m. capensss

and Merlucc1us._m‘_-,panado>'u.s__)_ — _—

- " ’, .
.;.:.'.-;\7‘-\.._'....-..':,-!- q-.---. '~:v.:;. :_:. e _" L TR 0 FCISIPRITY S S 3 o LRI AT D il did G St .—.....-....-... _‘.';-_-_:-_-:--' Ves omrn e s [ SO e mesem e oo - vremian aim e
ey -~ ) e
: Ccd end (oA o
. } . . . : <~ ca . Solcction
Avthzs ’ Exporisental Gaug matcorial averege rotention
- ’ mathed prass, : . e focta
' ) S K mocsh open. Leazih
- e rem . . : - , . {evm) { cn) =

SOUTH AFRICAN RAKE (Verlu:cius i caoensis, k'a'lu.,cius m. p.radox.;s)

Bchl st e.l..-' L ' West coast of Scutharn Africa : ' . Topsida covar 4,0 kg Doubls gpolyandds 111 . 41,2
1979 - . .on T SR oo " wo o123 48,3
e R : C R o “ : 147 26,5
- SRR Coom e R Lo 129 £3.9
: Lo e P o L Co117 . 39.5

-
.

u:s.mmm
boohd
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; TABLA III SUMMARY OF SELECTIVITY DATA FOR CHILEAN HAKE (Merluccius m. gayi ) .
g:‘:..::.:.-.‘.{-s’..'b.':\:t.\..._i.-'.s:.“:.‘f.;—_-._‘;".—:'_'u--.'..":-..‘ it P e S e Vel Ve T e e W T e T NN e e a s b v e ceaea s :
» i~ —— . . . . v . . ey /
Auche Aroa : Exzerisantal Gaugao Ced end . =di Solecticn
! methed srass., ratordicl averegs rotentden cc":-: '
B ) muEh cpen, leagth CEE
b A N () { cr)’
f u:e:a:j-;c‘gl & Villoges Geclfo da Arauco . .. : Alternato hauls & kg Singls polyestar 97 37 3.U
3 . 35ES T -\-.. Chilean haks. " ) : oo B ow . n ] 7 ° Pels) a1 ’
R . . i\;-' n * oo ] 5 o ;] ' g7 a9 © 4.0 .
. . A Cff Loy . : o . o ) I M " (1] 7 Pt c‘v’
L T C:T Valpcraisq e . U Tt S oewm " © o5 57 3.9
: TN, . o e Ascuag | T e e - e N
T B ' ) o'olfo*d: Arcuco L o e d n - n a . 95 9.5 4,1
; e \.‘ . . Neex Islz Mocha o e S v, " Double polysster &3 <7 4£.0
e - e . ‘ - : . . e * Lt : oot . .
(3 \ L N i . ' co. oo e, 3 I S . . . . :
1. ...Arana 1970 ! ... ,. " Off Valparaiso . " ... "Alternaté hauls.4 kg anige /80 . 2.9 4.15
R “ o . B ) .‘ o “ o ' 3 ' B '..‘ e . ."'.. '.‘ . . .- '. P .. -

N~ I . . v’ 5 f . ~' . ' -
RETE N : oo : e e 0 80 T . 2.85
i "'-‘n“‘ O 1 SR 60 . 22 ' 2.92
R SLow i s L gl 2.92 g
Ty ": . m c . N - 80 I .3,2.5 T 4.10
L " no B 80 2 4.04. -
; : ' 7 v c SR
P ) A 1 U R LA 80 22 4.04
T R ']:f'""" IR e o —‘3""?‘-_..." R '"',.'... ."-.' ', — 80 a1 SIS
s - L AT “ T s AR TR - [0 24 4.29
) ’ no-o- ; T B LW L o 80 K 4.16
s e . T T U T S no . 80 28 3.55
; " . . ‘e -t T '. . v, . ." ) ~ . . ) N . " > .



Table 4.-

Comparison of 1ength glrth relatlonshlp for european hake, 511ver hake ,
(modified after Bohl et al.

,1971) and Chilean heke.

Species ahd authcr Relationéhip :
European hake L A ’ )
(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-al.,1971). ‘
Cape Grounds G = .49 (TLocm) - 2.44
Luderitz Grouns G = .46 (TL cm) - 1.45
Chilean hake o
(Arana,1970) G = .43 (TL cm) + 1.38

G= girth

TL= Total length

FL= Fork length

Cape hake
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Tablc-s‘.

Summary of selectivity data for blue whiting

Gauge : 50% v
. Author Area Experimental Press Cod end retention | Selection
. method (Kg) , Average lenght (cm)| Factor
Material mesh open
N (mm. )
- | ¥ Rodriguez et al. Galicia Full cover 7 Single manila 40 16.7 4.2
‘  (1962) . . .
" n . . S . " 60 26.6° 4.4
Radriguecz ct, al.: Bay of Biscay - Alternate ? " 50 19.9 4.0
(1963) ' ' hauls -
Larraficta et al. Mediterranean Full cover 1.5 " 38 17.9 4.71
- (1969) . . coast (Spain) '
'Fuertes et al. Galicia " 5 Single polye- 67 26,1 - 3.90
(1977) 4/_7( thelene
B n '/.’;'/’ " " W ] .48 1.1 4.40
Robles & Porteirb@ﬁn) "’ u 4 . on 40 . - 17.2 4,23
Present .paper -Galicia and u 1 Single 61 31,1 5.1
' ',;~-' portugal- , polyamide :*427,7) (4.5) 2
o ,, ’ . ’ 1%.5 e q‘g({

e
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Figure 1 .- Design of "baka" ﬁxye gear employed in "Selectivity 79" and
ngelectivity 79 bis" cruises, ’ . :

250\ meshes im2p Imdp _ ' 375 lneshes
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Figure 2.~ Lesirn of "baka" type gear employed in'"Cigala 79" survey.

CYNpER



2.5m

A Y

Fipure 3 .~ Schematic diagram and dimensions of the full covered codend used in

mesh selection studies in 1079,
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