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Mesh selection of hake, blue whiting, horse-mackerel,
megrim, sole and Nephrops in nylon codends on Galicia

and Portugal shelf.

By R,ROBLES% A. FERNANEEE&&and BP.d. PEREIROQ.

Demersal fisheries in NEAFC Region 3 {Area VIII and Di -
vision IX a) sho: a series of characteristics among which stand out
the almost total absence of good statistical data, the scarcety of
biclogical information, the use pf small mesh sizes in the codend of
trawl nets and the relative importance of a group of species (mixed
fisheries) in which any change in mesh éize may havé’different influe.-
ence. \

As far as Subarea VIII*b and Division IX a is concerned where

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

necessity
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" ¢ce the tafget species of the fishery, the hake, has shown in the last
years signs of possible collapse, following repeated failures in their
recruitment (PEREIRO et al.,1980). Trawl fishery in these waters 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-~mackerel and blue whi-
ting, are those that despite 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 Oceanogridfico. Apartado 130 LA CORUNA (Spain)
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With the object of the increase of the mesh size over the last
yearsy a set of cruises were undertaken on the Galician and Por-
tuguese shelves, where the selectivity studies were one of the
principal objectives.

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 et
al.-(1967) expand their selectivity experiences on hake from the
Bay of Biscay till Lisbon, testing different meshes on déuble po-
lyamide twines.

VAZQUEZ et al. (1975) and ROBLES et al. (1975) 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 their works to other important species of the fi-
shery such as norway lobster, blue whiting, bib and megrim using
polyethelene, polyamide and polypropilene twine and carrying out
their experiments with commercial vessels of different sizes.Fi-
nally ROBLES and PORTEIRO (1978) give new data on blue whiting
with poclyethelene meshes.

In this paper we collect the selectivity experiments made in 1979
where we got acceptable results on hake, norway lobster, blue
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 "Selectivity 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 can be seen in Figure 1;
due-to tears and damage: another net of "bou" type was substituted.
Both gears are frequently employed in the fishery although the
number of commercial trawlers using the "baka" type is larger
than the "bou" type.

In "Cigala 79" survey made in August all along Division IXa a
"baka" type net normally used by commercial trawlers was employed

(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 mm.
mesh size but we only got acceptable results for 61 and 74 mm.,
the first during the "Cigala 79" survey and the second grouping
all_together the valid hauls of the three cruises.

The cover method in polyamide and with 20 mm. mesh size was used
and the attachment of the cover to the codend can be seen in Fi-
gure 3. In the "Selectivity 79" survey a set of floats was pla-
ced along the topside of the cover in order to get a slight in-
crease in its buoyancy. :

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

4 Kg. was taken. These measurements were taken over the wet net
in two series of 25 each along the two sides of the codend.
Amongst all the fish caught the total lenght was  measured to the
centimeter below exceptn Nephrops where we employed the carapace
length,measured to the millimeter below.

We apply the logistic fit by the standard method and by the tech-
nique described by PALOHEIMO & CADIMA (1964) to all the valid
hauls (Figures 4 to 10).

In the case of hake and in order to act as a check on the calcu-
lated éelection 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-
tridced maximum girth was measured by a loop of sinfhetic twine. |
In all the surveys the copious presence of the swimming crab Rdg-f

bius henslowii in the majority of the hauls obscured the results

to a great extend and many hauls were invalidated and therefore
were excluded from this study.

In "Cigala 79" survey hauls with more than 70% in weight of this
crustaceous or with more than } metric ton of total catch were
ignored. éesides, in "Selectivity 79" and "Selectivity 79 bis"
cruises few acceptable data were obtained takéqﬂinto account the
écarcity of individuals of nearly all the species, except horse
mackerel, and the absence of relation between the 1engU$.range
caught and the mesh size of the codend in question.

In Tables 1 the technical data of the investigations carried out

for each species and mesh size are presented.




RESULTS & DISCUSSION.-

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

poidE for each species and mesh size are represented.

HAKE (Merluccius merluccius) Figure 4

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-
4.11 that 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, knowing 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 No
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 crustaceous).

A revision of the selectivity data of the different species of hake

published up to now are presented in Table 3.

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

that is in accordance 7ith the bibliography over these parameters refe:

red to the different species of hake (Table 4).



-~y o
HORSE-MACKEREL (Trachurus trachurus) Figure §

Taken into account the swimming capacity of this species one
can admit the possibility of some escaping through the fore
parts of the codend or even from the belly (MARGETTYX,1962;
BEVERTON, 1963), as it has been verified by ourselves, but the
reality is that the major part of the selectivity operates 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 consistent 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 bibliography revised we have found references for po-=
2.8
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lypropilene in 48 mm. mesh size with a selection factor of
and polyethelene in 53 and 67 mﬁ. meshes with selection factors
of 2.75 and 3.4 respectively (VAZQUEZ et al., 1975, in Galician
waters.), that show the greater retention produced by thés{ma-
terials. In polyamide, the results presented by LARRANETA et al.
(1969) in the Mediterranean Sea, indicate a selection factor of
2.8 for 40 mm. mesh size, which is a value really low for this
type of twine; in the case of hake these authors also found out
very low selection factors for polyamide; ALONSO-ALLENDE et al.
(1976) point out a 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
points to a logistic by the standard method and by PALOHEIMO &
CADIMA (1964) technique,that is to say, weighting 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 explanation can be that the estimation of the variance

depends on the number of individuals in the corresponding Lengit
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class. When the number of individﬁals 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 not practi-
cally taken into account in the fitting and the right part of
curve is constructed by symmetry with the left part.
The conclusion can be that, 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 length-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 with the published data that are - -
slightly 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 referred to

polyethelene can explain these differences.

MEGRIMS (Lepidorhombus boscii and Lepidorhombus whiff-iaconis)

Figures‘? and 3.

The abundance of these two species, above all the second, is on-
ly relative in Galician and Portuguese waters. However, in the
fishing grounds of Grand Sole and West coast of Ireland they

provide, particularly L. whiff-jazonis, 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 enouch homogeneity 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 senesalensis) Figure §.

The data we have are referred to the southern part ofﬁlberian
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Peninsula and were g;thered during the "Cigala 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 very close to those published relatiw to the common so-
le (GILIS, BOEREMA s> MARGETTS, FURNESTIN. and ROESSING, in ICES
Coop. Res. Rep. Series A No. 2, 1964) that oscillate between

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 norvegicus) 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.3; this author finds variations
with the weight of the "aCCOix‘lished total catch. Therefore a con-
sidered normal catch (70 Kﬁ') gives a selection factor of .5.
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 as well and ERIKSSONS in JIe&fland reach results between .49
and .52.

For meshes of 74 mm. we get selection factors of .68 - .66 that
coincides exactly with CHARUAU's value of .67 for 73.7 mm. mesh
size. Neverthel;ss our results must be taken with caution given
the absence of points above the 50% retention length despite the
good fitting and the great number of individuals below the said
central point. ‘

The 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-

lopped by him.



CONCLUSIONS

As far as the authors or this papers are members of the Hake
Working Group of ICES where it has been proposed the increase

of the mesh size till 80 mm. as a measure to intend to improve
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 important 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 species and
admitting that the nylon nowadays is the most utilized material
by the fishing fleet.

Therefore, from the results obtainéd 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,
with estimates of 757 in numbers cof the total fish being under-
size Qnd having to be discarded and with indications of recruit-
ment overfishing in the Southernrstock (Subarea VIIIc+Division
IXa) have made the ICES Hake Working Group to recommended in 19790
and to insist in 1980 in the necessity of increasing up to 80 mm.
the mesh size in the codend of the trawl nets, taking also into
account that the changes in effort and mesh sizesanalyses carried
out indicate better long-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 indicates
the need to defer as much as possible the age at first capture
which actually is between 1 and 2 years old.

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

is clearly located above 34 cm., between 32 and 35 in the data
of this study, noting that these sizes correspond to the adult
part of the stock because juvenile fish are normally available

to the purse-seine fishery.
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A possible mesh change up to 80 mm.,bwith a selection factor of
4.5 would lead to a length of first capture of 36 cm. only slig-
htly higher to the above mentioned mode. Thus, in the species
and even from a commercial point of view the mesh of 80 mm. would
not be very perjudicial as far as inmediate capture is concerned.

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

in this area, present the mode of the catches between 18 and 20
cm. and, 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 would
implicate a 507 retention length of 38 cm. rarely reached in the
commercial landings; therefore, in this case, the 80 mm.mesh size
would suppose the nearly impossibility of catching the species.
We want to point out that, in reality, the almost 30.000 metric
tons anually landed are essencially composed by inmature fish.

It is clear that the spawning coﬁcentrations of this species,
evaluated in several millions tonnes (see ICES Blue Wwhiting
Working Group, 1979,1980), have only been located up to now in
Porcupine Bank and they are caught with pelagic trawling in mid-
water over 300-500 meters depth.

Every year juvenile fish from 14 to 18 cm. are recruited to the
Galician fishery in 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 regulated, 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 waters.

The modal distributions of the catches are between 13-15 cm. and
20-22 cm. in this study, with a selection factor of 2.3, the
length at first capture for 80 mm. mesh size would be over 18 cm.
which would indicate little inflﬁence in the inmediate capture
of the species. The increase in mesh size seems that, it would
be very beneficial, taking into account the actual structure 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 usually 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 biggest in-
dividuals caught in this zone. The carapace length at.first captt
re concerning 60 mm, mesh size of 30 mm. seems to be appropriate
for these Nephrops fisheries with the present structure , aleicui:
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 strictly

the by-catch of the Nephrops trawlers.

Then, 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, neither, even under an overall
strictly point of vi#ew can the measure be considered as prejudi-
cial,at least in the period close to the mesh increasing, since
only the Nephrops and Blue Whiting catches will be clear affecte«
Both species,however, could be regulated apart because the Blue
Whiting is able to be fished-s with pelagic trawl, possibly with
Better yields whereas Nephrops, being their more important con-
centrations, the most of the times clearly defined, could have,

a special regulation.
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TABLE 1.- Selectivity data for grouped hauls

1.1 HAKE (61 mm)

B - T g S OO Single polyamide
No, OF BEElS .cctosvensanvaonanssnens av smseans s eo s o o
Average duration of tow (MinWtes) sisssvessssesaseasa 60
Average towing speed (nautical mileS) ...eeveeeeceen. 2.5
Average depth (meters) R R R N R R VSRR EE A 186
Codend mesh opening, mean (MM) .«...iieeniereeennnnnss 60.79
R ] ] T o o o e g e S P 53 — 68
NO. Of Medsurements  szessvessvsvosnmasmsossss 150
SElECTION Pafge {Co)  sissssciveciansvrsnneninennnnmss 20.7 - 28.5
No. of individuals in gselection range . ccecsacrsssvnens 651
COAENA  «sne s o s sacmn s smss s s eissesssses s ss 305
COVEr i iititiiiieenrosesoncnensncnasoaananans 346
Total number CAught .vveeenienieneneneannaenaensaaans 4189
Cofand .evonmssnnbsunsnvnsnmonnsnesssnessninss 1348
COVEE: i sip o oo ® 8566 %6 0s 86 ¥ 0ms o5 ooad 5 o & 3 os @ o 2841
Ayerage welght -per haul . (KgS) .oswavessssasnmnsunsan 15.4
COUBIEI sovsmadissumas mmusssssmesws dms s aws s 6w n e 11.5
COVEIY = % ili5 5 o 2115 5150515 & aixs 5l & 5 oitenis o) &t eiaiie i silel 4 ie) #1%% ‘o) oite 3.9
Average weight of total catch per haul (kgs) ........ 472
Codend .. ssdesvonuseanssns o R T 209
COVEr  titiiiitineeneeonnatonsossscosansnsannes 263
Range of total catch per haul (kgs)
COUBNA s vmms s s s 5 sreni & sis6 o & 5ole « @ 80% 5wm s s ses 36 — 483
Cover O P A 5 — 652
50% retention length (Cm). «.scveivsancss P R R 24.6 - 25.1
Selection factor saswsecens e A 4.04 - 4.11
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TABLE 1.- Selectivity data for grouped hauls Vf///
1.2 HAKE (74 mm) <= A : 4
Material DA v SR smmm g emms v sin 5 wamsen one SINGYE polyanide
No. of hauls SR E LSRR AR SR RE SRS RS Yy AP W b >
Average duration of tow (minutes) ......... sesssene ee 77 ) 0
Average towing speed (nautical mlles) ......... D GO T 2.5
Average depth (meters) ciecececcceccecsns g S E 262
Codend mesh opening, mean (mm) ........ hesseriensnene By 5 T4 - e
RANOE  ssavsscsviwssnms vos .....}T%,...., ...... 63 - 86
NO. Of MEASUTEMENTS e veveennnnnnn PRI TARRE. &
Sélection range (CM) .csccsswnsssssssnnsssan sEEeamEEs 28.2 - 43.6
No. of individuals in selection range ........ coseess 499 o
COABNAT - cansvsmeios v sme ¥ i sms s @nms s emnes s wns oo 220 '
COVEr  tieeeescccccccccans cecesaecnns e esenas 279
Total number CAUght iuvesessesssvwsns B ¥ e B S 1448
COOBIE - sonsriinnes ouis s uais v ob+s s Kb Ases . DBB
COVEL:  cscwsvn®sass sivss ksns e R R S e R B 1115
Average weight per haul (kgs) ~.c.ceieceeeene. . v mmEn n 17.9
Codend .c.ccccvecccsscscnsssns e @ e wovesses 9.1
Cover ollaiieiie) w miini et n 0} mlin @ imiinis & o ieiieiimii Lwie s slisimie »w emime . . 8.8
Average weight of total catch per hatl (kgs) sssvsuss 536
COACNA | o' oieininin sielsinin o't sis o oin s elsionie sstaie s s e wie e 2921
COVEr  tecieccececscscscccccncsncsans eeceseans 315,
Range of total catch per haul (kgs) _ . R
Codend sisscssccsthuisnssscnsnnssssasiunsoswnss 8 - 530
COVEr  cececcccccccccccnse sssssewhesemas e nen s 25 - 828
50% retention length (Em) ...ccvcescnnass i AT 84,7 = 35.9
Selection fACtOr cesescssesicsssssnssinenssas B s 4.69 - 4.85
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TABLE 1.- Selectivity data for grouped hauls ,/(//
S o AR S R G e i S S S e T
1.3 HORSE-MACKEREL (61 mm) | e '
Material G S W B s B s PR R 'Single polyamide
No. of hauls . S e e & e e e M 5 ovwa s me wn i A o
- Average duration of tow (minutes) ...... TT‘J. ........ 60 rd
Average towing speed (nautical miles) ...... TP 2.5
Average depth (meters) T e e cneeses 116
Codend mesh opening, mean (MM) ....ciiieecseoscancnnan 60.79 - -
Range ......... o e B U, - TR eeiees 53 - 68
No. of measurements .....ceeeeeeces S eserssssie : 150
Selection range (CM) .cccvieevecoceocnnas heeecesesenaan 23.6 - 28.8
No. of individuals in selection range ..........i.... 221 .
OB cominie mumsis w mwmes s mn w ww sl e e A 49
COVEE:  svvos s vsinis smnss i doh s &0 e6neds S LT
Total number caught .....cceceeieeann O 2371
COABNA . vavuansmnssnmns s xmons snas e ses s senss s s . 653
: S 07 177-F < e ceec e 1718
Average weight per haul (kgs) " ...iivececenennn sesese | 120
Codend ceeevereniirnncnannns L R eeeenes. 9.6
COVeY ' cesaess s & 5e R A S Tk e SRS e 5.4
Average weight of total catch per haul (kgs) ....c... 504
COABNA s o5 e et 80056 580805 5608 EEesE 58eHes . 230
COVEr  cicecececcccscsecionccnnnans ceeesseces 294
Range of total catch per haul (kgs) : » b i
Codend .......... “eesecseecnsns cesecean ceecaeas 36 - 364
cover ciessesncssse eslse s s als sls Sisisls = sinis shoie ceeee 71 - 576
50% retention length (cm) ....cccieececcvecnnns T E e . 26.2 - 26.7
Selection fAactor s.sccsessvasoccssvsassnssnmnesseessss 4.30 - 4.38
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.— TABLE 1.- Selectivity data for grouped hauls ,w/// :
1.4 HORSE-MACKEREL® (74 mm) .. L
Material S P SO . I T e O .. Single polyamide
No. of hauls SRR AN A P S e PR 15, o
- Average duration of tow (minutes) ......... ceeeeseeas 114 gl
Average towing speed (nautical mlles) ................ 2.5
Average depth (meters) R I S S o W % S 182
Codend mesh opening, mean (mm) ...... '.:K....;, ....... o f S FB
RANGE tvvveneecnnonnnnnns .....?§§q..,., ...... 63 - 86
NO. Of MEASUTEMENtS v eevnevonnnn. i, S . 311 .
Selection range (CM) ..eveeeveneenneneennens o v o 31.0 - 36.6
No. of individuals in selection range c..¢ceececaceces 2685 .
- Codend R I I R A A I I IR I I I S 1346f
Cover S e R e TS e R RNt ] e 13239
Total number caught wessisssvsnnsses T T T AN 5967"
Codend «wccsacesssinmesscnng sens waiess s eesss e eee 2069
Cover  ..iceiiieccinccncnnns e tes e ettt eanns 3898
Average weight per haul.. (KGS) ~ csssisssssssssnsssasss 96.6
Codend ..cciceicierecncoccsacssocssssennsscss . 55
COVEr  tiveevcoans j.f .......... T T g 41.6
‘Average weight of total catch per haul (kgs) ........ 672
Codend ' cossssnncaslosssnssnnsssnsnsssonnssnnens . 68
COVED  tivereeeenconeenenannnnanns 5 o o T R 404
Range of total catch per haul (kgs) a0 g, P Ao
Codend ..eeeeeen. ¥ O WS R & R 57 — 714
Cover  .c.eceeeene R R R R R 154 - 828
50% retention length (cm) ...eeiecencnns U G e 33.7 - 34.0
Selection factor ....ccececcnccacocnnnsnns R 4.55 - 4.59
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TABLE 1.- Selectivity data for grouped hauls _;/(//.
1.5 BLUE WHITING (61 mm) ESuig
Material  ceceeeeecenennn retin 3 aom s da veeiessees.. _Single polyamide
No. of hauls “EwEE AN A SRS S e smanwwogsn s as v uene P ))
- Average duration of tow (minutes) e teeessese. 60 -
Average towing speed (nautical mlles) ......... ‘s ¥ R 2.5
Average depth (meters) e e 50 i e o w e e DB
Codend mesh opening, mean (mm) ........ heeeerieeseees 60.79
RENGE swswomssunsssmssssn e S sensasone - 33 ~ 68
No. of measurements G e e % W s i3 .. 150
Selection range (€M) cssssemussonssoms s sewssnsnmanssw g = 33.3
No. of individuals in selection range ...... ssessssse I40 .
COABTA < civim s v vioin s o = st & syois 5 o 5 N e 145
Cover  ..... S . o P P g o « 203
Total number caught ....... coeinnnns e teeeee.... 60802
Codend ssewisas ok ¥ S e R & S I 3714 _
COTEE aswasssonss nmmss onns N 57088 ..
Average weight per haul (kgsS) «.ieiceeeenecnns 5% o 109.4
Codend ..veiinnnieaann e 7.6
COVEr  tevenennenans el s s m R E # . 101.8
Average weight of total catch per Haul (KE8) weevsnses 452 '
Codend ..cecceeeccecncdnnacannn . SR S 194
Cover B Ceesesssenrsenanas 258
Range of total catch per haul (kgs)
Codend .......... eseresiieceaceaens ceeeeeaas 45 — 364
Cover ........ cessessscsenes Cecscscsssscscne 5 — 576
50% retention length (cm) .......... S T 29.5 w 39,1
Selection factor ;e:ssscesse B e BB s e Y . 4.84 - 5.10
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TABLE 1.- Selectivity data for grouped hauls

1.6 MEGRIM (61 mm) ( L. boscii)

Material e el e e e S B T

No. of hauls P T R vh 0w e ne S N AR

- Average duration of tow (minutes) ......fo{.. ..... .

Average towing speed (nautical mlles) s o PO
Average depth (meters) i E S S P S s

Codend mesh opening, mean (mm) ....... CCEEEE R

RANGE sessossvis LT i wm B e TR b habe sy

No. of measurements ........ D e

Selection range (cm) ...c.vivveeeens R Bk B

No. of individuals in selection range J..:..e.eeeeeeo..

Codend seasssasnsasnns “ u e e w aE o a5 e s ) shmiee s SJE

Cover  ..... ln mow e % et e .

Total number caught ....... cretenann I T T ..

Codend cissssrsvesissnainss e mwma s ms e .

COVET'  wusesnioes ssms s soms S % v Sl 0 e e v e e SO

Average weight per haul (kgs) S R TR e

Codend ...... T T EY. et W W Cesesass

Cover ...ee... e e e eeeea ceee

Average weight of total catch per haul (kgs) ........

CodBril sossmcanmvnensdns e nlie = o wetie m wirals v o miisie o ool

COVEDR @ as v oanis aoss s o S s W e S e w welA e e e o

Range of total catch per haul (kgs) _

codend: ssvssennus Yw o E SRR e SR “ waie s wwes

CONED  siee o s sisio s oisisis s siojatisls o s's oiis) 2 bjisiin o s & inietinls v

50% retention length (cm) ......... A A S

SRlECEiol PACtOl sscvesssssaseisiaasdason isss b ®

e . v i 8 e o B ok o b W g

Single polyamide
60 4
2.5
225
60.79 .
53 - 68
150
9:5 — 14.3
775
406
369
2066
1€32
434

3.5
2.9 -
.6
520
279
301

36 - 483

"5 = 652

1.9 - 12.9
95 —. 2.11
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— " TABLE 1.- Select1v1ty data for grouped hauls ,f///
1.7 MEGRIM (L bQSC.li) (74 mm) -~ . T
Material ciieeieeeecn.. S ettieiiiiieeereeaenaaenaa.. Single polyamide
Ho. oF BEHlS wesbascasssvneessi i B B X PR o g
- Average duration of tow (minutes) .....civiieverceeees. 60 ' ,//
Average towing speed (nautical mlles) ...... P 2.5
Average depth (meters) ......... R e AN R AP 192
Codend mesh opening, mean (mm) ...... eges s esiesnenes 73,92 -
Range ......... 5 % R S NN, . 63 - 86
No. of measurements ....... PR S e 311
Selection range (CM) siesessnavsivsnssnesssas A Wk 13.8 = 22.1
No. of individuals in selection range “........... sese - LD o
Codend .......... B T S ce.. 1157
Cover  ..... T ke o e e 64
Total number caught .......cc0iieieicionncenns ceecnan . 406
COdERA ssscissinssvossssdosnsssinssons s snew 230
(070377=3 o e ceeeee.. 176
Average weight per haul (KgS) .. iiieeereercnsnnnnns - 13.9
Codend ....cce0000 cecerteceaes Ceesea ceeeene . 11.8
Cover = .......... i ............. edecenanenn ceee 2.1
Average weight of total catch per haul (kgs) ........ q011°
Codend .....ccv.s . bresmuas ey mey e 558
COVEY ™ s aiuws ewnnle s ses s o sne w W R s s e 6 i ® wie 453
Range of total catch per Haul (kgs) : , , .
Cadend .«.vwswsss 75w wisie w @ sieiie e was el w s e . 6 aisie s . 102 — 1013
Cover tecceocees l ...... S Bl bitenel s n 3o o mieisl s s usie s s © 230 - 675
50% retention length (cm) .....ceciienens e e uee  iee s a 17.0 -— 18.0
Selection factor  <.:cseasssesens ceeeeaes eeseons swis e 2,99 = 5.449 "
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”7?&}ATABLE 1.- Selectivityvdata for'groubed hauls ;//(Z;

© 1.8 MEGRIM (L. wiff-iagonis). (61 mm) : = - 7%
Material T SR P - T A tesssvsenssss Single polyamide
No. of hauls ......... TS/ PO T 65 % @ ns & = 5wy 4 Lo
“Average duration of tow (minutes)' :........ e 60 {0
Average towing speed (nautical miles) ........ s eaie 68w 2.5
Average depth (meters) ............. . W o N 231
Codend mesh opening, mean (mm) ...... [t P Fidle wib & b 60.79- - <
RANgEe .ccsswenn ceeesecan “eessn égk,..., ....... 53 3968 !
No. of measurements ....e.eeveeeoss R T e e
Selection range (OM) sessssswssanpssnsonssss . % E e E 10.3 - 17.2"
No. of individuals in selection range ......ececees e 332 v
Codend ......... T R FT Y T 179 7x' o
Lover .......enn PN SR S '« A53:
Total number caught ....... et asssshusensns PP R . 618 -
Codend .evvesovsasvassasennnenne «u s smmE wmE . 462
COVED - ssssscianseipes e L T Tyt S 156
Average weight per haul (kgs) I PR AP . 1.5
Codend ....iceceecccccnccons eatedencenes ceree g0
COVET . cicasinsesswomssss vamss e R BRGNS P s R .3
Avcrage weight of total catch per haul (kgs) ........ 493
Codend ......;.............., ................ 248
Cover ....iieeerinananan teeesereans ee e e 345
Range of total catch per haul (kgs) - e
Codend ..ssumwsess S P A P e a % E 5 % ama w b 36 — 364
OV e R R N T LR TR h T tescrtssssesee 5.— 576.
50% retention length (cm) v.v.evv... o S ews s 13.8" = 13.7
Selection factor .Jeecescsssovssnespesassonsssoinansnsss 2:26 ~ 2,25 :



X TABLE 1.- Selectivity data for grouped hauls ,//((u“
Pl L TR R e .",-';‘ ‘e\ LS BRI L Pt L N
° 1.9 NORWAY LOBSTER (67 mm). --:- -~ -
Material NN Y SR O P R Single polyamlde
No. of hauls L P O G B oA e F o et o 5 ¢ i
- Average duration of tow (minutes)' ......... pd S B EREE S 60
Average towing speed (nautical miles) ........ T T T 2.5
Average depth (meters)  .i.ieeeeeeeons e e e 269
Codend mesh opening, mean (mm) .....cegeeens s S 8§ b 60,79 ==
RaNge .. vivernneonesnnns SAlS }§§,...{ ....... 53 —-68
NO, Of MEASUrEeMENtS +uvveunnnnenn. S ieeeeeas. 150
Selection range (M) ...iininiiriiannen. e A - .. 22.6 -37.3
No. of individuals in selection range ..... e . 3350 NG
COAEHA  «wsinmsssvomsans munssessns s vussennsss 1817.7 :
COVET  veveennnnn s R e s s 1533
Total number caught ....... S R, PPTT i ot ) e 5 4382
Codend ...viiieercectnssctscronssssnssnncnsae 2701
, Cover B I N L1 T e 1681
Average weight per haul (kgs) «.viicuenns Vo R R 9.8
Eoond s avoeeacesous e cans b et o e 8 -
COVEL  tvvnnrvennns PP . S X P vee. 2.9
Average weight of total catch per haul (kgs) ........ - 306
COAONE L ssivisanbssd s bosddsasssssbadndposss 139
COVEI  ccvevecsacssascansscnsnsonnes PP P |- i
Range of total catch per haul (kgs) . ' _ :
' Codend .cveoiwwsas R ) P R, 36 - 364
COVEr  wivreennnan B R -5 - 362
- 50% retention length (@m) .....ve... S SR s S3P0 = 29.5
Selection factor .......... e . A9 =.48



ﬂ*QV_TABLE 1.— Selectivity data for grcuped hau;s

-

1 1o NORWAY LOBSTER (14 mm)

Material ..L.............}..;.;...;.;....;..;;.a....
No. of hauls R e SR A kR B R R E R & R b e -
-~ Average duration of tow (WNUEES) liscvssaapssssvenes
Average towing speed (nautical miles) ........ Civiein e e e
Average depth (meters) RS P 5. PO
Codend mesh opening, mean (MM) ...veeecerons e s
" RANGE csssssicessasansia % & AN
No. of measurements ....... * % R S A ST
Selection range M) ...t eeiececrrennnncens Ceeesenaan
No. of individuals in selection range ...............
" Codend teeeeseretas et anenea Ceecsseessnaeaas
Cover B e e S T LTI T
Total number caught ....... P e
Codend .......... .
COVETY 55 s 5 smmins sle sioiain v o simis s o 6,500 o sl & 5 % oo
Average weight per haul (KgS) ceeeivicereveiocncnns .
Codend .......... e o o & 3 Ssies sevasas PP Cesee .
COVEEY  wieis s o sisieinioln o siniinis o sisiisis » » G R W R R
Average weight of total catch per haul (Kgs) sevovnss
Codend .........: ............................
B e e T F S e N 50 GO nIsIC
Range of total catch per haul (kgs) .
’ Codend .......... R Y R e P T,

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

COVETY icsisscnssscsmnio bt osonsssssisssisois -

50% retention length @@m) .......... N e
Selection FaCToll cessssinsssosineiosssssasesdassssecsn

<



wﬂielTABLE L = Selectivity data fbr'groupea hauls

'1:11 ‘SENEGALESE, -SOLE . ¢74 fm)_ .~ -+ =

Material
No. of hauls .

- Average duration of tow (minutes):
Average towing speed (nautical mlles)
Average depth (meters)
Codend mesh opening, mean (mm)
‘ RANGE seosssssssvmnssnmmpasvams )

NO. Of MEASUTEMENtS «veeevennnnnnns N e e
Selection range (cm)
No. of individuals in selection range

Codend

Cover
Total number caught

Codend
: (B oA S S e i T e O O 0 e i O R O O O O
Average weight per haul (kgs)

Codentdl sosasasnenmssnmmrsasumsmnnnronsenesnsses .
, - Cover
Average weight of total catch per haul

Codend

COVET  ciwse s s saies s soeis oonss s s sess s oeons s
Range of total catch per haul (kgs) .

‘ Codénd .acsuuiees T e AR SR AR o s e BN e

Cover

ooooooooo

ooooooooooooooo

oooooooooo
......

oooooooooooooooooooo

---------------------------------------

oooooooooooooooooooooooooooooooooooooo

50% retention length (cm)
Selection factor

ooooooooooooooooooooooooooooo

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

.Single polyamide

. | 6,6 ki - = /{/‘

2.5

172
73,92~ - -
63 - 86

311

20.9 - 26.4
299
130
169 -
386

192

194
12.9

L T



b (slope) 150 (em) ‘ S.F. . Azs‘}f

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

Hake 61 ﬁm 0.28 0.25 24.6 25.1 4.04 4.11 7.8 8.7
Hake 74 mm 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
Nephrops 74 mm 0.09 0.08 50.4 mm 49.1 mm 0.68 0.66 25.7 28.8
Blue Whiting 61 mm 0.29 0.19 29.5 31.1 4.84 5.10 7.6 11.4
Horse Mackerel 61 mm 0.42 0.35 26.2 26.7 4.30 4.38 5.6 6.3
Horse Mackerel 74 mm 0.40 0.41 33.7 34.0 4.55 4.59 5.4 5.3

L.boscii 61 mm 0.45 0.43 11..9 12.9 1.95 2ol 4.8 5.2
MegrimsgdL.boscii 74 mm 0.32 0.26 17.0 18.0 2.29 2.43 6.8 8.3

L.wiffiagonis 61 mm 0.32 0.18 13.8 13.7 2.26 2.25 6.9 12.2
Solea senegalensis 74 mm 0.40 0.39 23.6 24.2 3.19  3.27 5.5 5.6

Table 2.- Slopeg 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.



hauls

TABLA III Summary of selectivity data for Buropean hake
(Merluccius merluccius)
Gauge 507%
Authof " Area Experimental P,e?s Cod end retention Selectio
method (Kg) T lenght (cm)| Factor
Material mesh open
i ' (mm. )
Ancellin Biscay (off Full cover ? Single hemp 53.6 20.5 3.8
1956 . Belle-Ile) : :
Celtic Sea " " " 72:4 a7 4.4
‘ " n n Double polyamide 78.7 39.5 £.0
n " . - Single polyamide 59.4 32.0 5.4
) " ", " Double manila 76.0 34.0 4.5
Dardignac, Hédé~ .,Blscay(46°30'N~110m) P iy Double polyamide 62.8 290.1 4.6
Hauy & Portier n Alternate T4 Kg n 62.8 28.9 4.6
1968 \ "hauls
eloc : n Trouser' n " . 62,8 35.0 5.6
o, i : cod-end: : , o
Dardignac et al. Biscay(46230'N:140m) Topside cover 4 Kg + Double polyamide 63.4 21,9 3.6
1968 L. " . u n n 84.4 . 30.6 3.6
' ' n , : n\ o n il 102.2 139.3 3.8
" Biscay(46237'N:105m) n : : om n 62,2 21.3 3.4
i n _“\’___\\" " 83.8 35.0 4,2
" " . : wo n 100.6 39.3 3.9
Biscay (off L M L8 83.4 28.9 2.5
. Port ELstaca)
| ‘ ] " ] ] 99,2 " 38.8 5.9
Portuguese coast(off n n " " 84.1 26.9 3.3
Berlingues)
1 : il n L 99.5 35.9 3.6
n o Alternate n " 99.5 48.8 4.9



% TABLA III
Gauge 50%
_Author Area Experimental Press Cod end retention |Selection
' method (Ke) Average lenght (cm)’ Factor
Material mesh open
: (mm., ) !
Davis Celtic Sea (?) Topside cover ? Double sisal ~ 64 20.2 )
1934 1n n n ; 1" ~ 88 28.1 ArF.l2
Gulland n " 7 1b L 77 29,7 3.86
1956 - f " n 70 2161 3.78
A i Alternate " " 77 30,6 3.97.
b o Cen . hauls
Letaconnaux .-Biscay (off Ile " 7 Single hemp ~ 60 27 ~d.5
1955 : de Ré)
- 1 : " " " ~~ 70 35 ~5.0
. . " " ] " A~ 80 42 ~5.3
Dardignac and .| = Biscay Full cover 4 Kg Double polyamide 66.9 26,6 3.9
Verddhan 1978 1 n " " 66.4 26.9 4.0
Brabant and- . IRl 7 n " Single polyamide 42.5 15.0 3453
Guillou 1976 - W " " U 42 .5 18.5 4 w4
Belvéze H. Moroccan Atlantic ~Alternate 4 kg Double polyester 47 14.5 3.1
‘ Coast. Off Casa- hauls v A
blanca
" " i n Single polyamide 68 29.5 4.3
Monteiro Portuguese coast Full cover . '4;95Kg Double manila 43.8 18.4 4.2
1966 (between Cape Ros-~ woo " Single polyamide 63.4 22,8 1.6
- so & C. Espichel) n " " 5543 19.8 3.6
Rddriguez et al. Spanish Coast(off Cover ? . Single manila ~~ 40 16.5 ~2 4.1
1963 & .1964 Vigo) _ ‘
= Biscay (off San Alternate " n ~ 60 22,5 ~ 3.8
Sebastian) hauls

ST AR i
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TABLA III

e s P e e i

Gauge 50%
Experimental Press Cod end retention |Selection
Bashor S method (Kg) lenght (cm)| Factor
Average © )
Material mesh open
(mm.)
Vazquez et al. Spanish coast (off Full cover 5 Kg Single 53 12.8 2.42
1a3s Vigo) "poyethelene .
" : n n " 67 17.7 2.64
1 n n’ " 74 24,2 1,39
. n " " Polypropylene 48 1€6.6 3.46
Robles et al, R " 4 Kg Single 40 13.6 3.4
1975 polyethelene
" " n Double 46 5.0 3.27
; polyethelene
Lozano et al, . Spanish coast (off n n Single polyamide ~80° 32 ~4.0
1968 . Santander) o
e : 1 " n " ~ 60 22 o~ 37
Larrafieta et al Spanish coast (off n 1.5Kg Single manila 38-52 12.6-18.4 3.26
1969 . : Valencia-Mediterra-" " " Single 42-52 11.2<1%5.2 2.76
: nean Sea) : _ polyethelene '
n n \ oo Single polyamide 34~52 11.1-16.7 2.80
Vives et al. Spanish coast (off n 1.5Kg. Single manila 34 10 2.94
1066 Tarragona-Mediterra- n " n ' 40 16.5 4.1
nean Sea) " " n &0 22.5 3.75




" “TABLA ITI.

SUMMARY' OF SELECTIVITY DATA FOR SILVER HAKE ( Merluccius bilinearis )

. ‘ Cod_end 50% ;
Authcr ‘ Area Experimantal Cauge p—Ery — rotention Selectien
mathod press. factar
mesh open. length
() ( cm)
Clark & Jensen ) Off Cape Cod ~ Topsida cover 12—15 1b Singls manila 94 28.4 3.0
19& y v 1 R ~a LU 5 " L " sa 16.7 2.6
. ’ " L " Doublg L 115 38,7 3.4
“ . U n  Single polyardide 103 39.1 3.8
: " > B ey n LI 103 38.6 3.7
; n " .on 85 29.8 3.5
" A L 82 872 3.4
" : A0 " n L ST 175 3.2
. _ ) iy E n Singls cottan 96 32.4 3.4
“ i i, e " - " 73 19.9 247
j .y = T B e " 5 " 60 19.4 3.2
Jensen & Henneruth °* +  Gulf of Mafne . .- . .. S " 4.4 kg Single polyanﬁ.da 28 15,8 3al,
1583 T e R L o m ey . Alta'nate hauls w A 52 26.4 5.08,. .o
) ; - , s n " ] 73 20.4 4060 Y
"’ Al et L “w 21 31.8 4.7
o ° \ " n . n 71 29,3 4,13
Mari 1978+ ..~ Scotiam Shelf. = .. . TE Full cover 3§ kg i rrle 400 18.1 4.5
il : " o B wi B T SO R R 4' § ik ¢ e . yamlde - T ‘
| N L R Rl T “Q“““ ~ '.66 19.0 3.2
Clay 1979 . . Off Nova Scotia Top zudeucovev 4 kg. Si ;
, L PO yamvde 40 17.5 4.4
. a?rm\
" A ' u " n 66 21.6 2.6
n : ‘ R T no 1 " 90 . 26.0 2.9
n oo . n 1 " i o - 22.5 2.8
.~ m n " i - 70 * 20,5 . 2.9
n /n n it 12“' _41'.1 . 2.4



"~ "TABLA IIT

SUMMARY OF SELECTIVITY DATA FOR SOUTHAFRICAN HAKES (Merluccius m. capensss

_ -and . Merluccius m. paradoxus_.)_ I
e e AN s MY TN ey xRN, ¢ T s SR s Mt e T S e R L VRMATIOUT L u s akke s b el soseis ot mmmn o s ettt 18 et
: Ccd end 20k -

. . : . J : <. a . oliccticn

Auvthoe Aroa Exporisental Gaugs matorial avercge rotcnticn #"cc“ac' '

. Lo baat -~
. mathed PIC8S,. mo<h coen. lcn:::\ ¢

- —e o (mn) ____ (cm) -

SQUTH AFRICAN HAXE (Merluccius m, capensis, Msrluccius m_‘._paradmwa)

Bchl at e.l‘.,-_ West cocast of Scuthsrn Africa ‘ . Topside covar 4.0 kg Double polyandds 111 ; 41,2 3.70
1971 L , o o " o " " 125 48,3  3.e5
EE " " _ T e T G “ : 1? . 26,5 3,15

" S R - U - ' 129 £3.9  4.18
o o AP “ LA C 117 . 39.5 3.38
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CHILEAN HAKE (Merluccius m. gayi).

TABLA III . . SUMMARY OF SELECTIVITY DATA FOR
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Table 4.- Comparison of length-girth relationship for european hake,

(modified after Bohl et al.,1971) and Chilean heake.

silver 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 al.,1971)
Cape Grounds G = .49 (TLeem) - 2.44
Luderitz Grouns G = .46 (TL cm) - 1.45
Chilean hake
(Arana,1970) G = .43 (TL cm) + 1.38
G= girth TL= Total length FL= Fork length

Cape hake
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Table-5

Summary of selectivity data for

blue whiting

Gauge 50%
. Author Area Experimental P{ess Cod end retention |Selection
- method (Ke) P lenght (cm)| Factor
Material mesh open
(mm, )
N Kbdriguez et al. Galicia Full cover 2 Single manila 40 16.7 4.2
(1962) %
1 n . . " 2 " 60 26.6 4.4
Radriguez et al.- Bay of Biscay Alternate ? il 50 19.9 4.0
(1963) hauls
Larrafieta et al, Mediterranean Full cover 1.5 " 38 17.9 4.71
(1969) . coast (Spain)
Fuertes et al. Galicia n .5 Single polye- 67 26.1 3.90
(1977) of 7 , thelene
! n 207 n " n 48 21.1 4.40
Robles & Porteiro(d) " " 4 . on 40 17:2 4.23
Present .paper Galicia and " " Single 61 ———31.1 5.1
' ' Portugal- - polyamide 27,7 4.5
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Figure 1 .- Design of "baka" type gear employed in "Selectivity 79" and
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