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ABSTRACT

In this paper it is studicd the relations between
the depth and the ages of the hake caugth in the six surveys
done between 1974 and 1979 in the Divisions VIIIc and IXa, as
soon as the recruitment levels in those years. It is observed
| A clear stratification of the ages and a significant bathimetric
tendency to increase the mean age with the depth (r=o0.81).
On the other hand, it is noticed a serious decrease in the follo__

% wing years over the recruitment level detected in 1974.

LESUME

Dans ce papier on a studié les relations entre 1%4ge
et la profundeur du merlu capturée pendant six campagns realisées

entre 1974 et 1979 dans subaire VIIIc et Division IXa du CIEM

ainsi que les niveaux du recruitment durant ces années,
On observe une claire stratification entre la bathy-

| : metrie et 1“3ge et une tendence significatif a augmenter 1 4ge
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moeyénne avec la profunder (r=o0.81). D’ antre coté,‘on constate unc grave
ahute dans les annedés .suivantes un relation avec le nivcaux de recruite

ment detectd en 1974,

INTRODUCTION

The last meetings of the Hake Working Group had considercd two stocks

of europcan hake (Merluccius merluccius L.) called "Northern Stock"

(Areas IV-VI-VII and divisions VIII ab), and "Southern Stock" (Divisions
VIIIc and IXa). The present paper is refered to the " Southern Stock",
mainly to the Galician shelf area (NW of Spaiﬁ).

This Work presents two diferent part§, the first one refers to the ba_
thimetric stratification of the ages, trying, to analisc quantitatively
the so known tendence to catch bigger individuals when the depth increase
"« The second one is reported to the tendences of the recruitment of the
last years (2974~i979). In the last reports of the Hake Working Group
(Anon. 1979and 1980) and in other papers about this stock ( A. Fernandez

et al. 1978) references are noticed about a strong decrcase of the re_

of the most important nufseries of the curopean hake topgether with the
Grande Vasiere. This fact lead us to think in a serious danger recruit-
ment overfishing and this is why it was seen the neccesity to elaborate-
and compare with the available data of the surveys done in the last years

, the indexes of recruitment that come it out.

MATERIAL AND METHODS

To carry out this objetives, we have utilized the results of the surveys
made by the Galician Laboratories of the IEO with the R/V Cornide de Saa._

vedra in the area and periods that are the following
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“Survey Month ) Area

-~

"Merluza NV 740 . August-74 Galicia
"Merluza NW 75" May-Jun 75 n

WAcustica Demersales

Nw 760 May- 76 n
"Demersales NW 77" September-~77 ] n
"Selectividad 790 April-79 n

USelectividad 79-bis" June-79 on
"Cigala 79 Division IXa August-79 Division IXa

The R/V Cornide de Saavedra is a stern trawl with 1000GTR and two cngines
"wiﬁh 625 IIP each other. |

The fishing gear used , was the "baka" type, and all the hauls made and
cited in"this‘paper were the provide with cover of 20 mm. mesh size, in
order to obtain an unbiased image of. the structure of the population.

All the hauls lasted one hour and the ones that for differcnt ressons
were not of that duration, were weighted at that time of trpwling. For
bathimetric and ageing studies there were used 171 hauls in total, betwee
70 and 650 mecters depth. To accomplish this purpose, it was not used the
survéy of 1974 because all the hauls were carry out between. loo and 2oo
neters depth.

To obtain recruitment indexes there wre used the 85 hauls rcaliced betwec
May and September in less than 200 neters depth. It was done in this Way
because recruitment.. can be considered as completed and because in more
than 200 meters hardly appear hake of age class O in the catches and the
number of hauls in bigger depth would bias the recruitment indexes making
them uncomparables. All the individuals of hake caﬁght were measured to
the centimeter below , and we take foom each haul the length size comﬁo—
sition in the codend and cover all together,

The hauls of‘each sufvey were grouped by depth strata (.less thgn loo,
loo-150, 150-200, 200-250, 250-300 and more than 300 meters) ar%&ng by
this way to the length éomposition by survey and stratum of depth in
-claseses of one centimeter. To the year 1979 where tree surveys were rca-—
lized, were added the results obtained in Gélician Waters and it was -
considered secparately the survey "Cigala79" Dbecause it included all the

Division.IXa, by a stratificd random sampling. '



Those length distributions, were transformed to the age distributions,
Ly the growth equation adopted by the Hake Working Group (Anon.1980)
With the parameters K=0.12. to= -0.48, Linf.= 98 cm. separeting the ages
by the ncarest centimeters to the limits of the each age class. This dis-
tribution were transformed in percentages.,

Finally'it was applied the linear regression and correlation technique
to the different variables, that is to say, real mean depth and mean age
of the hauls made each ycar in each stratum and mean age of the hake
Caught,

As the recruitment indexes, the number of individuals éf age class O
(smaller than 17 centimetcers) caught in one haur trawl in the hauls.
realiced in less than 200 meters were considered, and the best indivi-
duals hauls of each year were taken in order to compare them to the
maximun values obtained cach ycar.

This was also made to cach important rccruitment area secparately.
- RESULTS

1.~ Bathimetric strqtification of the ages
In the figure 1 arc shown the histogram of the age distributions'(in_%
of the catches by depth stratum in the different surveys. |
It is observed that before 200 meters the most abundant fish~are the
age class 0 and ages older than tree ycars hardly appear at this smaller
déptﬁs. The resulting mean age is 1.2 years old,
Between 200 and 300 mcters appears somethiné lilke a transition zone
whére individuals of age class 0 decrease notably and the ages to five
years are already represcnted, resulting 2.1 mean age, between 200 and
250 meteré, and' 3.4 mean age between 250 and 300 m. ‘
:Finally, in more than 300 meters depth it does not appear a single indi__
vidual of age class 0 and hardly of age class I R but the individuals of
the oldest ages that were caught by trawl in this stock wi% the actual
exploitation pattern ( age class V-VE-VII.-and VIII) are well represented

resulting a mean age of 4.9 yecars old for this stratum.
Table 1 prov1des the mean ages obteined to each stratum and survcy.Even

so age distribution depend on the state of explotation of the stock,

the image gives:a clear tendency between the both compared variables,



IN figure 2 arc represcnted the points , real mean depth and mean age,
=and the corepesponding regression line . The corrclation coefficient ob-

€ained is 0.8059.

RECRUITHMENT INDEXES

In table 2 are exprescd the rccruitment indexescobtained each ycar in nunm
ber of hakes» of age class 0 caught by trawl hour, and the biggest valuecs
reached cach year.
. In table 3 are given the indexes of the most important recruitment loca-
ted arcas , in the same units to cach one.
In all the cases it is observed a strong dccréasee in all the years after
1974 compared to this one. This big differcnces can be explained by two
reasons: cither the year 1974 was exceptionally good,(and there is not
information confirmin%it), and the following ones were more or less nor-
mals or it was a strong decrease of the recruitment after 1974 or probabl
beforc.»Others-works ( Lopez Veiga et al. 1978) show that comparing 1973
it was produced a decrease, and analysing the length distributions in the
catches of the last yearé ( Anon. 1979-1980) a great decrease of the
smallest dndividuals { less than 25 centimeters ) in these years can be
pointed out. All of it is in agreement with .the informations of the ports
in the sensc of a tremendons breakdown in the catches of the "carioca"
( hakec of unlegal length, that are sold with that name ) in relation to
the years beforc 1973.
Therefore , all the available information senses to clearly indicate
that this stock is in a secrious danger of recruitment overfishing cau-
sed whitout any doubt by-‘the explotation pattern employed during many
years (4o mm mesh size and less in the codend of the trawlers and high
level of fishing effort ) that generated fishing mortalities in the orde
of 1.23 in age class I (Fernandez et al. 1977-1978) and could have
poduced along the years and excessive decrease in the spawning stock.

In figure 3 appeared located the recruitment areas found in the surveys.



" €ONCLUSTONS

-y

1, The hake age group 0 and their recruitmené to the area are localize
until 200-250 meters depth.
‘ 2. Rarely appear hake with 4 or more years old at dept'smaller than
200 meters in this southern stock.

3. At depth highef than 300 meters the age class 0 disappear and hard
ly are found individuals of age class I .

4. Hake bigger than 4 years old are significatively abundant at depth
greater than 256—300 meters.

.5. According to the fofmar 4 points it can be said that there is a cle
ar relationship between the depth and the mean age of hake caught during
6 cruises from the period of 1975-19079 with a correlatién coeffigient of
0.81. - A

6. Therefore, it seems to exist a‘migration'of hake during its life to
grieater depth,

7. After 1974 dangerous failure in the recruitment levels on the Gq_
lician "nurseries" in relation witlh that year could be detected falling
dawvn fron more than looo individuals of age-group 0 for hour in 1974
until 100-200 individuals in the susequent years,

§. That implies serious risk of recruitment overfishing likely due
to the bad exploitation pattern at which <the stock has been submitted
along many years.,

9. In agreementvwith points 7 apd 8 there is a pressing med to under-
take regulation measure (including mesh and effort changes) in order to

get a recovery of this southern stock,
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* Deep 50-100 100-150  150-200 200-250 250-300 + 300
* (meters)
Ycar
1975 1.76 0.78 0.57 0.98 3.32 6.64
1976 I 0.42 0.35 3.59 ,
1977 : 0.97 0.92 - 3.03 2.85 3.30 3.88
1979-Galicia  0.87 1.58  1.28 2.10 3.41  4.62
1979-Division 1.54 1.36 1.32- 2.35 - 3.37 4.30
IX a i ' ‘
Table*1.= Mean age-by-depth dnd year
Year 1974 1975 1976 1977 1979
¥ean . 1152 198 2 : 6 8
. Index 5 9 54 .9 15 .
Higher 4552 - 1027 1094 662 326

value

t
4

Table 2.- Recruitment Index by year, as number of fishes at age O

by 1 hour haul.

Year 1974 1975 <1976 1977 1979
Grbund.
Estaca—Ribadeo 1217 150
Prior ' 1582 444 157
Sisargas 1389 3508 58 Y ;.
Torifiana 1934 288 234 11
Finisterre- 170 17 T4t - 41
Corrubedo

Table 3.- Recruitment index by nursery ground and year.
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Figure 1.- Age composition by chﬂxand survey.
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Figure 3.~ Recruitment grounds in
P \CFinistere . ’ Galicia shelf.
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