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In thc present work, first \"Je havc cornputed thc fishing morta1ities vectort>

exertetl on the hake (f,Ier1uccius rnerluccius L), that inhabit in the Galician shdf.

To do that we have used the Jones's cohort analisys, with which we also obtain a

estirrntion of the recruitement. Thisfishing mortality vector was subdivided by

gears.

From these F actua1 vectors obtaim~d on this v/ay, we have done some simulations

about mosh size and fishing cffort's changes to kno\'l the potential effects of these

fishing strategy changos, in thc yields.

To' da that we hava uscd thc Jones' s· model

changes in mosh size and effort, and multi-gcars Ricker model.

Resume

Dans le present travail, on fait en premier lieu un cnlcul des vecteurs de mop

talite par p~che a In quelle ost soumise 10 merlu (Merluccius merluccius L.) qui vit
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sur la plataforme continentale galicienne. Pour cela, nous avons utiliss le modele

d'analyse da cohortes sur une distributions de tailles avec lequel nous obtenons

aussi une estimation du recrutement, ce, vecteur de mortalite par p~che s'est sub

divise par engines de p~che.

On second lieu, et" a partir de ces vecteurs F actuels

ainsi obtenus, nous avons rsaliss des simulations de changements de maille et effort

de p~che pour connaitre les effets.qui causeraient ces possibles changements de

la strategie de p~che, dans les rendements ala langue terme echeance.qui seraient

obtenus. Pour cela, nous avons utilise le modele da changement de maille et effort

de Jones etle modele multi-engines da Ricker.

INTRODUCTION.

Four kinds of gears work in the fishery of the continental shelf off Galicia

(NN Spain): Trawling, Gillnet, Small Gillnet and Longline.

The main target for all of them is Hake (Merluccius merluccius L.), specially

for the three last ones. Trawlers catch as weIl mainly Norway Lobster ( Nephro~

~orvagicus L.), Horse Mackerel (Trachurus trachurus L.) and 81ue Whiting (Microme

sistius poutassou Risso).

Fleet charachteristics are shown in the following table:

•
Trawling

Gillnets

Longline

Small Gillnets

NQ beats

225

100

175

428

H.P.

400

166

170

25

'G.R.T.

143

36 

37

5

Ton. Hake/Year

10700

2800

2400

1000

Trawlers use a 40 mm. cod-end mesh. Most of this fleet seasonally fishes under

size hake ( ~ess than 25 cm. in length ) from October to March, taking profit of

the big concentrations of recruits to this area onthe shelf, between 100 and 250 m.

dep.
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Longlines and gillnets (these ones using a 80 mm. mesh) fish on the beginning

of the continental slope, in inadequate areas for trawling.

Small gillnets, with mesh size bet\fl8en 50 and 60 mm., fish in the "Rias" and

areas very near of the seaside. This is a very popular gear in every little port.

~ETHODS AND RA~ DATA.

Catch.- Catches by gear are controlled for the fisheries research groups of the

authors, in order to obtain a good accuracy.

Samplinq.- They are made in the most important ports by each gear, and on board of

fishing boats. Fishes were measured to the nearest centimeter, although length

distributions Were adapted to the lowest centimeter. Table 1 and fig.1 show length

~ distributions and catch by gear.
_..~•.. ~_ ..__ . _...•-..

~electing parameter values.- ~e have adopted the same values selected in the last

lCES Hake TIorking Group (Nantes, 1976), that were the following ones:

Growth: the v. Bertalanffy equation

lt ~ 134 (1 - exp(- .07(t + .78)))

Length-\'Ieight key:

W:(kg.) = .OOOOOG1 L 3.074

Natural mortality rate:

•
~,~ == .2

Final explotation rate (for cohort analysis)

F/Z = .8

Selection factor (nylon)

S.F. = 3.6

The percentage of retention for each length graup inta the selectivity range

has been made fitting the selection curve ta a logistic ane (Table 2).

Mortality vectors per gear in the current fishing situatian.- Cahart analysis made

on length campositions \'las used (R. Janes, 1974). lt was assumed an equilibrium

state in the fishery, considering the mean length distribution in the three years

in which sarnpling Gas been made, and constructing a "synthetic cohart".
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Tho actunl fishing mortnlity v8ctor so obtainod (FeAt) was partitioned proportio

nally to catches by gear in each length group, obtainning a first estimate of the

actual vectors F'At by gear (Table 3 and fig. 2).

Lonq~term effects of possible chonges in ~rawlers m~sh-size and effort of all gears.

Vle have considered the fishery dividcd in two ports: Trawling and "other gears"

(gillnet, longline and small gillnet) tagether. From those two actual fishing mor

tality voctors, different pairs of neW voctors Were obtained changing mesh size

in the trm'/l genr and effort so in trawling as in .. another gears".

Long-term changes were obtained introducing these possible couples of vectors

in b'lo models \'Jhich have been usod in an alt8rnative form: change in mesh-size

and f~hing effort by R. Jones (1961), and multigear by Ricker.

Tables 4 and 5 show the computations such they hav8 b8en made for each model.

Long-term changes in Yield so obtained are expressod as porc;Jntual change from the

current situation.

RESULTS

., Table 6 shov/s results obtained vlith Ricker method. Trials made are corresponding

Mesh-size

Inmediate lass

60 mm.

26 ~

80 mm.

40 ~~

100 mm.

54 )~
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CONCLUSrOtJS

1. The actual F.At vector from trawlers shows a dramatically high fishing mortality

on lenth groups beb'l8en 5 and 25 cm. (ago classes 0 and I).

Theso high fishing mortalities on the two first age classes ara caused to thc

above citad seasonal catches by tra~lers on the concentrations of under-size hake,

and thc roosh-size used. This fact is thc main responsiblo of the ovcrfishing situa

tion of hake in this areal

2. With thc actual trawler mesh-size, the rcsult of any increase in fishing cffort

should always be a decrease in yiold.

3. Growth ovorfishing is so heavy that an increase the mosh-size in the cod-end

of truv/lers to 60 mm. or more, should cause long-term increases in yield more than

• 100 ~~, although fishing effort of trav/ling and 11 other gearsll permits to change in

a ±50 cfo rang e.

4. f.1aintaining the current effort level for each gear, an increase in the traw18rs

mesh-size should cause inmediate totallosses of 25~, and long-term total gains

evaluated in 150 ~.

5. r~aintaining the actual mesh-size and level of effort of trawlers, a change in thc

level of effort of tho other gears would not provoke significative changes of to-

tal yield.
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Catch in Number of individuals x 1000
.-.

I
Small Long-

.....
LENGTH Trawl Gillnet All gears
GROUP Gillnet line

'.

5- 9 2514 2514

10 - 14 64523
.. - 64523

15 - 19 92310 92310

20 - 24 28596 231 28827

25 - 29 8407 1140 9547

,- 34 2904 1865
,~

47f:8

35 - 39 1079 680 3 1762 "

40 -,44 1014 198 32 10 1254

45 - 49 614 101 79 33 827

50 - 54 371 174 100 645

55 - 59 220 411 2)2 863

60 - 64 188 425 368 981

65 - f:8 126 228 370 724

70 - 74 37 102 221 360

75-79 21 31 78 130

e 79 26 10 23 59

Total 202950 4215 1495 1435 210095
(N x 1000) ,

%N 96.6 2.01 .71 .68 100

Total weight ,10700 1000 2400 2800 16900(Ton. )

%weight 63.31 5.92 14.20 16.57 100

TABLE 1 • iotal number of fishes in the catch by length group and gear.
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L~11~~l-t 40 50 60 70 80 90 100 110

5 - 9 .023 •003 .0005 .000 .000". .000 .000 .000

10 - 14 .264 .049 .007 .001 .000 .000 .000 .000

15 - 19 .8/.z .433 .•098 .015 .002 .000 .000 .000

20 - 24 .988 .919 .619 .•189 .032 .005 .001 .000

25 - 29 .999 ~ .994 .960 .716 ·331 .066 .010 .001

30 - 34 1.000 1.000 .997 .981 .881 .513 .131 .021

35 - 39 1.000 .999 .991 .940 .692 .243

t- 44
1.000 .999 .•996 .971 .827

:.> - 49 1.000 1.000 .998 .986

50 - 54 -1.000 .•999

55 - 59 1.000

1c 14,40 18,00 21,60 25,20 28,80 ]2,40 36,00 39,60

t c .84 1,28 1,73 2,20 2,68 3,17 3,69 4,22

-.

S.F. = 3.6

Adjustcd to logistic curvc

e
Von Bcrta1anffy equation

R =~-

TABLE .2 • Sc1ectivity data adoptcd.
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_L...::._:......-=_1_3_4__K_=_._0.;.,.7__M_=_.2__.al F/Z = .8

LENGTH N x 1000 N x 1000 TOTAL TRAvlL SMALL ILLNET LONG LINE GILLNET
GROUP CAUGHT IN SEA F'4t F·~t % F·~t % F'At % F.,A t %

5 - 9 2514 305920 .01 .01 100

10 - 14 64523 270872 .29 .29 100

15 - 19 93305 179982 .79 .79 100 ,

20 - 24 28827 71473 .56 .56 100

25 - 29 9547 35821 .33 .29 88 .04 12

30 - 34 4769 22396 .26 .16 61 .10 39 .,'

35 - 39 1762 15010 .13 .08 61 .05 39
,

40 - 44 1253 11308 .13 .10 77 .02 15 .01 8

45 ..;. 49 822 8514 .11 .07 64 .02 18 .01 9 .01 9

50 - 54 645 6461 .11 .06 55 .04 36 .01 9

55 -·59 862 4831 .22 .06 27 .10 46 .06 27

60 - 64 981 3223 •41 .09 22 .•17 41 .15
.

37i
\

65 - 69 724 1751 .69 . .12 .17 .21 30 .36 52

70 - 74 360 699 .85 .09 11 .24 28 .52 61

75 - 79 130 234 .15 16 .56
.

.94 .23 24 60

79 59 .94 ~41 44 .16 17 I .37 . 39

( ;'

211153

TABLE 3 .- Worksheet showing cohort analysis of length composition data and fishing mortality subdivision.
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LENGT~ Cat.:h <::ear-s Ca~"h Tc a. Tr.1W (;.Q'" Q (n TOTAL G-;Zölr~ A'Il!r~.;) I1Hsh l'l1QS~ c;.e3rs A-13 ~'l!W C1~,~ ~~W' ~3~'~ ,.hw c..f.l. \\1 ~i h~
GROll? N " ~oco f'l "JOOQ N wAcco t=~061: ~ 061: "j:"4 >!:J. 40 60 P.z. oA~ I=.z' A t F..zot>cllr I ~t ~ 1=-2 oAr e H ,,~c;co N deoo N" Jeeo .f} (

- I

5- 9 2514 0 2514 .01 .01. 0 .023 .001 0 0 0 .01 0 1.01 0 0 0 .002

10.- 14 64523 0 64523 .29 .29 0 .264 .007 .01 0 .01 .16 .01 1.16 2581 2581 0 .012

15 - 19 92310 0 92310 .79 .79 0 .842 .098 .07 0 .07 .70 .04 1.93 15786 15786 o· ',.034

20 - 24 28596 231 28827 .56 .56 0 .988 .619 .26 0 .26 1.38 .18 3.~ 44435 44435 0 .073

25 - 29 8407 1140 9547 ·33 .29 .04 .999 .960 .21 .03 .24 1.82 .43 4.01 27842 24413 3428 .136

30 - 34 2904 1865 4769 .26 .16 .10 1 .997 .12 .08 .20 2.11· .65 4.31 15811 9387 6424 .227

35 - 39 1079 683 1762 .13 .08 .05 1 1 .06 .04 .10 2.30 .80 4.48 6072 3625 2447 .352

40 - 44 1014 240 1254 .13 .11 .02 1 1 .08 .02 .10 2.43 .90 4.62 4456 3407 1049 .517
,

45 - 49 614 213 827 .11 .08 .03 1 1 .06 .02 .08 2.55 .99 4.76 2863 2192 671 .727

50 - 54 371 274 645 .11 .06 .05 1 1 .05 .04 .09 2.65 1.08 4.81 2538 1487 1051 .989

55 - 59 220 643 863 .22 .06 .16 1 1 .05 .12 .17 2.82 1.21 5.00 ' 3334 917 2417 1.309

60 - 64 188 981
I

.08 .06 3983 1.691793 .41 ·33 1 . 1 .25 .31 3·13 1.45 5.37 . 757 ,3225..
65 - 69 126 598 724 .69 .12 .57 1 1 .09 .43 .52 3.69 1.87 6.17 3366 583 2783 2.142

.
70 - 74 37 323 360 .85 .09 .76 1 1 .07 .57 •64 4.45 2.45 7.39 2003 213 1790 2.668

75-79 21 109 130 .94 .15 .79 1 1 .11 .59 .70 5.35 3·12 9.30 900 143 757 3.276

79 26 33 59 .94 .41 .53 1 1 .31 .40 .71 6.29 3.83 11.7 521 230 291 IV 5

l

OLD YIELD NEH YIELD LONG TEIm CHANGE

TRAUt 10.700 21.281 + 99 ~~
GEARS 6.231 28144 + 352 %

TAL 16.911 491Q.6 + 1<:)2 %--
OTIIER

TO

TABLE 4 .: Worksheet shoh~ng long tern changes calcul~tion for a
~esh size trawlers change since 40 to 60 ~_~. and a total

\ fishing effort change = - 25 %•





other [Jonrs ( srnnll'gillnets, longlinEJS, gillnets )

[ffort
change , -50 ~~ -25 P/o no cllango +25 10 +50 P/o

Mosh
size

-50 ojJ -t89 10 +99 10 +102 ofo +101 P/o +98 10

-25 P!o +33 ojo +38 of + 39 of + 38 10 +36 70fO 11)

cRgngo
40 mm.

- 2 70 -.2 70 cvrre~t 1 70 -270Sl"Ua lon

-~--
+25 7~ -25 ?~ -24tfo .. 25°' 25 tfo -26 tfo-- Jo

+50 10 -40 7~ -40 7~ - 40 7~ 41 of -41 n'/0 IJ

-50 70 +210 0/0 +230 70 +235 7~ +232 01 +227 ~~e /0

-25 tfo +172 7~ +183 0/0 +185 0/0 +183 70 +178 10

cRgnge
60, mm.

+139 cl +145 0/0 +146 70 +143 10 +140 ~~/0

+25 (/0 +111 0' +114 7~ +114 10 +112 0/0 +1 09 ~b/0

+50 70 + 87 ~b + 89 in + 88 10 + 86 .~~ + 84 ~~

r-!
-50 ~/o +287 (" +314 ~~ +321 10 +318 0/0 +311 [/0?: )0

(Tj

~
I- -25 ~~ +277 (/0 +295 10 +299 cf +295 70 +288 e.f/0 /"

cRgnge
80 mm.

+264 70 +277 cfo +278 010 +274 0/0 +267 r/oI

+25 10 +252 ~.~ +260 °/~ +259 ~/~ +2~14 0/0 +248 o/u

+50 ~~ +239 cf +244 10 +242 7~ +237 10 -:-231 10/0

e
-50 r/o +317 10 +348 ~~ +3ffi 70 +353 10 +344 10

-25 eh +320 io +343 0/0 +348 e/o +343 °la +335 r/o

cRgnge
100 mm.

+321 0/0 +338 10 +340 ?~ +334 10 +325 1b

+25 10 +321 [/0 +333 10 +332 ia .. +326 0/0 +317 10

+50 ~'o +319 c/o +327 0J, +324 0/0 +317 0/0 +308 (/0

TABLE ,6 .: Long Term changes by Rickers model obtained

changing the fishing mortality vectors.

(Changes in mesh size and·eEEort trawlers

and only effort in other gears).



~~SH SIZE CHANGE FISHING EFFORT CHANGE LONG TERM CHANGES

(Trawlers) TRAWL OTHER GEARS TRAWL OTr.ER GEARS TOTAL (Jones) TOTAL (Ricker) .

no change no change 10.700 Ton. 6.23 1 Ton.

+ 25 0/0 no change 11 ~?, - 48 ofo - 25 0/0 - 25 ofo
no change (40 mm.)

- 25 0/0 no change + 10 rh + 84 0/0 + 38 ofo + 39 oJo

- 50°1a + 50 0/0 0 rio + 237 + 85 °la + 98 ioI I

- 25 cjo - 25 ~?, , 94 rl + 341 io + 185 'fo + 183 'foT /0

no change no change + 86 eJo + 227 io + }38 io + 146 0/0
40 mm. to 60 mm.

+ 50 'fo no change· + 91 0/0 + 74 io + 85 10 + 88 esI

50 ofo + 50 70 + 26 0/0 + 523 0/ + 209 cjo + 227 10I'J

40 m~. to 80 mm.

no change

+ 50 10

50 ojo

no change

+ 50 10

+ 118 ~~

+ 128 0/0

+ 14 ~~

+ 504 eJo

+ 371 0/0

+ 260 cju

+ 218 cjo

+ 287 'fo

I+ 278 ~o

+ 231 cjo

+3110/0

TA8LE 7 .- Effects of changes in trawlers mesh size and fishing effort by gear. Jones end Ricker methods camparison.

7
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