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SUMMARY

In this paper, the authors try to check if there exists
a relationship between catchability and stock size in the
juvenile albacore surface fishery in the North Atlantic stock.

The conclusiens are that this relationship does not seem ~
to take place; fishing effort reflects very well F, and CPUE
changes reflect abundance changes in the stock in the period
analyzed.

The authors call readers' attention to the possibility
that a "significant" correlation between q and N does not mean

a cause to effect relationship between these two variables.

RESUME

Les auteurs du présent document ont tent? de vérifier s'il
existe une relation entre la capturabilité’et la taille du stock
dans la pécherie de surface de germon juvénile du stock de
1'Atlantique nord.

Les conclusigns sont que cette relation ne semble pas se
présenter; 1l'é¢ffort de péche refldte trés bien I et les change-
ments de la CPUE illustrent ceux de 1'abondance du stock pour la

période apalysée.

Les auteurs attirent l'attention du lecteur sur la possibi-
1ité de ce qu'une corrélation "significative"” entre q et N puis-
se ne pas signifier qu'il existe une relation de cause a effet

entre ces deux variables.

RESUMEN

Este documento intenta comprobar si existe una relacién
entre la capturabilidad y el tamafio del stock de atin blanco
juvenil en la pesqueria de superficie del Atldntico Norte.

La conclusién es que no existe tal relacién; el esfusrzo
pesquero refleja bien la F y 1ds cambios en la CPUE reflejan
cambigs en la abundancia del stock durante el periodo analiza-
do.

Los autores sefialan que existe una posibilidad de que una
correlacidn "significativa' entre g y N no supene una relacidn

causa-efecto entre estas dos variables.
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Introduction.—

VPA metnodology has allowed to check if parameters wnose estimation
is derived from the use of fishing effort — and CPLUE —, adequately rerlect tne current
dynamics of & stock. Concretely, VPA has allowed to prove or reject the constancy of
tne catchability coefficient in some stocks, and, - as a consegquence =, the proportion-
ality between CPUE and stock abundance, and cetwsen Fishing.sffﬂft and the correspond-—
ing instantaneous fishing mortality rate.

In this respect, Pupe & sarrod (1975) have claimed that an inverse correiation
between catchability and stack biomdss ssemed to take place in twa cod STOCKS —
Northeastern Arctic and Western Greenland —, raised py & reduction in the area of resi-e
dence, wnich would corespondingly explicit an increase of fishing powsr independent
of technological modificacions of the fishing fleet.

MacgCall (1976) confirmed the assertion by Murphy (1966) about a similar relation-

ship betwsen q and N in the California sardine stock (sardinops sagax coerulea), and

Utltang (1978, 1980) claimed that a relation of this kind could nave impulsed tne co="
lapse of the Arcto-Norwegian herring stock, exploited poth in juvenile and in spawner
fisheries. .

In the case of these pelagic species, the reason of this incrsase of catchability
at low biomass levels should be generated by an"active'contraction of the stock, produc
ed along the reduction of its size; this reduction would generate an increase of fisha-
ing efficiency througn the reduction of the searching area, and, therefore, the conco-
mitant reduction of searching time. (Wwe must observe tihat a& possible reason of this. con
traction of the area i1s the constancy -of school size in this kind of spacies ).

The possible presence or this effect on catchability along the reduction in stock
abundance, . both in demersal — cod - and pelagic species, - sardine, herring ~, led the
authors to invéstigate the possibility of the presence of this eftrect in the north—
atlantic juvenile albacore fishery, and toAcheck tﬁe consistence between parametric va-—

lues derived from VPA, and those dependent on fishing effort.

Descriptions of this fishery and the corresponaing stock on whicn is passa, can be
found “in Aloncle & Delaporte (1974), and Gonzdiez—Garcés {1973, 1975, in press).

We wiii briefly say thdt the rishery is mainly exploiting 2 to S years ald juve-—
niles, elthough ¢ and 5 years old ars only very parviaily sxploited; the result is
that eatcn in numbers 1s mosctly composed by o and 4 yesrs old, Ths fisrery is seasonal,
ana exploit individuals wnicn are doing & migratory circuit describasd 1in papars citeo
aoove.

Fishing flest reavures ars precissly desscribec in Gonzéiez-Barcés sbvsal. L1973);
fishing boats ars semizrtisanal, end use trolling ard live-bait gesrs. Ouring the
period undsr analysis, relevant changes in fisming technology do not seem to have
taken place, and, th=refore, it can be assumed that there were no changes in fishing

power from this source.

Data Base and Methods.—

Perind under study includes years rrom 1587 to 1v7d4.

We disposed of two fisning effort series; one was oased on the number .of fishing
days of tne fishing flset; the sscond one is & carrecteﬁ\vgrsion of the first one,
by compairing the Fishing power of trolling and live—bait boats on a ysarly basis
through the deily mesn catch in numbers of one sample of each gear, standardizing
then the effort of both type of boats; these twa series, used By us in a Drevibus
work (Bonzélez-Barcés & Pereiro, 1981), ara showrt in Gonzdlez-Garcés (1901).

Catch im numbsrs per age—class have been published by Antolne & Gonzdlez-Barcés
[1981).

parameter valuss obtained by VPA have been published by Bard & Bonzélez~-Garcéds

‘(1986) ; given tnet abundances in numosr of 3 and ¢ years old at ths beginning o the

year are not included in chat paper, these abundances were computed from the abundance
of two years cld and fishing mortality rates at sges 2 and 3.
Mean abundances per age class wers obtained dividing catcn in mumber per age class

by the corresponding instantaneocus fishing mortality rate.



CEUE's per ags class were obtained by dividing catch in number per age ciass by

fishing effort.

Estimates of a global F for ege classes 3 and 4 were obtained through two proce—
dures: a) cemputing the mean fishing mortality rate weighted to the mman stock size
(in number), and b) by eddition of both fishing mortality rates, obtaining values
equivalent te an unwelgnted mean.

non-standardized
ividirg these estimates or a glebal fishing mortality ny frsmireefrrTort, two

different estimates of cotchability per year were obtalned.

The first step of the study consisted of the plot of the parameter values along
the period under study, in order to analyse similarities and differences in trend
of the different parameter time series.

This step was considered of great imodrtance, because it allows to interpret the
meaning of correleations among perameters; we tried-not to forget that ths analysis of
one correlation per se does not usually allow to conrirm a cause—effect relationship,
unlees we dispose of independent infﬁrﬁation. In deed, it couid happen for two para-
meters to covariate in the same way ouring a part of the historicas period, generating
a high correlation, but behaving an a different manner in tne rest of the series, mak—
1ng clear the non-existence of & cause-effect relationship between both parameters.

The second step consisted of computing correlations among couples of parameters
£hat snowed covariation, to ceduce: a) if a high corre.ation can be raised between
two parameters not linked by a cause—erfect relationship; b) if traditional parameters
hesed on errort are reliaple indexes of stock paramsters, — effort to tisning mortali~
ty, CPLE to mean abundance -, and checking, trnerefore, tBe constancy of tne catchabili-

ty coeEricient.

Aesults end Discussion.—

Fig. n21 shows the stanoardised and non-standardiseo efrort
series, BOtn series snow an extremely simiiar decreasing trend Tlil Tv/4, atlthougn
sceeper Tor ten non-stanoargized eftort series; since that year, standardized effart
is meintained practically stable, while non—standardized erfort shows a slight increase

tili 1978; beoth series are, in fact, very similar.
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Fig.. N2 shows these two same series, bub efforts have been standardized, it 1s
to say, substracting mean value from each individual one, and dividing it by its stand-
ard deviation; conclusions are tne same than from rig. rel.

Fig. n23 shows the instantsneous Fisning mortality rates for sges 3 and 4; the
same cecreasing trend in goth rates can be observed from 1967 to 1973, but steeper
for age 3; since tnis year, F$shing mortality rates remain staple about the same level,
but with opposed fluctuations.{Tre bigger reduction of 3 clders fisning mortality
could raise through a bigger recuction of troiling fishing effort, owing to the dimer—
tion of this fleet toward tme billrish rishery, because af botn tne smaller cost per
unit effort in tnis fisnery, — shorter trips —, and a swaller variability in yield per
unit effort; it is known that trolling effort is more directed to 3 olds, and live-bait
to four).

Fig. n24 shows the series of glopal fisning mortality rates, weighted and unweight
ed, The similarity of both series is extremely high, and only appears a slignt diffe-~
rence in trend in years 77 and 78; anyway, both series say exactly the same thing, and
are fully coherent ta previous Figurgs.

Fig., n95 compares trends of unweighted effort and weighted 3-4 fishing mortality.
We think not necéssary not to emphatize the extreme similarity betwsen both series.

Figures n2 6, 7 y 8 are very important in our analysis. Fig. n9 shows the two
series of catchabilities derived from the 3—4 fishing mortality rates we are using in
this paper. It can be observed that trend is the same till 1974 or 75; since this year,
catchability derived from weighted F is stebilized or increases very slightly till
1977, then strongly increasing in 1978, while g derived from unwelghted F shaws & strong
and progressive increase. Non standardised effort has been used to get catchabilities.

The similarity of both series is better shown in fig, n9?, wnere standardisgd
values of both series of catchabilities are plotted; we can obsarve then that the
biggest differencz in trend appears in 1977, while the rest of both seriess pressnts &

strong similarity.



The coefficients ot variation of the catchability coefficients presented here
are about 20,

Fig. no8 presencs the series of mzan abundances of 344 ag= classes, together with
the catcnabilifies seriss presented in fig. ng7. A same trend in all these series can
be observed from 1957 to 1959, opposed trends for the period 70-73, the same again
fram 1973 to 1977, and opp@sed Yor 1978 tor unweighted F, and for 1977 and 78 tor
weighted F.

Tt seesms that there is not a clear cevapiatdon — neither direct or inverse - of’
these series or eoundance and catchability; this fact is evidently coherent with the
data base managed, and we shall go back to it later.

Fig. n29 shows the series of mean apundance (always in numoer) of age classes
s and 4 togetner, compared to its corresponding 3+4 CPUE series, 1972 péints are the
oniy ones that show a net givergence 1n the series.

#ig. ne 1U and 11 compare trends in mean abundance of age class ¢ and the CPUE
or this class, ano mean shundance or age class 4 and tne CPUE or this ciass, respective
ly. Tnese two figures snow that trends or CPUE and mean abunoance are also similar for
zacn age class separately; tnis similarity is bigger for ags class 3 than for ages class
4, for which we can see divergenécs for the short pericds 69-70, 72-73 and 77-78. The
anomalous 1972 point in fig. n2 10 disappears when age classes 3 an 4 are plotted

separately.

porrelations.—

In text~table n? 1 are shown correlations obtained by linear regression
of variates relevant for our analysis, and whose tiwme series nhave been presented above.
Correlation values have been cgerived from predictive regressionsl In tis table, regres—
sion coefficients, — & &s ordinate in the origin, b as the slope — are also shown. As

usual, X represents the independent variable, and Y the depencent variable :
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Fig. n? 12 shows the regresssion between bath fishing effort series, and we do
not think to. be necessary any otner comment.

Fig, n2 13 shows the regression between F on 4 years old and on 3 years old; we
can point out the relatively big scattering about the regression lin=.

Fig., ng 14 shows the regression between weighted and unweighted mean F*s tor
age classess 3 and 4 together, that results in & value of the correlation ceoefficient
prectically equal to one.

F1g, n? 15 shows the regression between the weighted mean F dnd non—standardised
effort, resulting in a value of v = L9526, highly signiticant. Fishing efrort, there-
fore, reflects extremeiy well fishing mortality, as we suspected fram the comparison of
their time-series, The correlation bpetween mean unweighted F anu non standardised
effort, shown in fig., n? 1o, resulted in a slightly smalier correlation value.

The correlation between both catchabiltity coefricientes series derived rrom non-
standardised effart was .8/79, - tig. n? 17 ~; this relatively small valus 1s explain-
ed by the oivergence in 1977; ir we do not take into account this year, r ihcreases
TO Wwob (ré = 73}

v Regression between the catcnapiiity derived from weighted F and —a&iwdysg— f1on—
standardises effort, versus mean abunuance of 3 and 4 years old resulted in & corre—
Lation or .<z only, &s it snouid pe expected, (Tig. nf 'I'c'); however, & Tact must be
Kkept 1n mind: the deletion of only one poant, the one corresponding To 1778, would
increase r© to .08, vaiue that is near the S 51gn1r'icax"1r:e level — .69 ~—, Haa we made
the regression without this last year between the variables transformed logarthmically,
the value of r would be .62, perhaps raising the suspicion of an inverse correlation

between catchability and stock size.

Our conclusion is that it -is very dangerbus to assert the existence of a relation—

ship between catchability and stock size only supportec by the existence of & signiri-

cant imverse correlation between these twe variables during a certain time period.
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Fig. ne 19 shows the regression between 3+4 CPLE's values and 3+4 mean abundance
(both in numbers}; this correlation value — r = .75 -, is signifigant at 3, level,
and can be deduceds that this CPUE is reflecting the changes occurring in the abundar-
ce of the exploited stock.

Fig., n2 20 shows the regression between abundance of 3 years old and its respec—
tive CPLE, and fig. n® 21 is the corresponding cne for age class 4; results are very
similar to those obtained in fig., ng 19.

Fig. n? &2 shows the regression of 1n(3+4 CPUE) versus the naturai log or the
mean abundance of tnese two age classes in tne exploited stock. As we could expect,
the regression is significanmt, but we want to discuss an interesting point about it:
if we retransform the variables used in regression to go back to tne original ones,

we should obtain tne best fit corresponding to tne following expression

that would seem to indicate a curvilinear relationship between CPUE and N , —'B" very
different from 1 | -, that could support the suspicion of a non—traditicnal relation—
ship between qv and N. Such a "eurve” is, in fact, an artifact generated by forcing
the curve ta go through the origin, and it has not to do \.‘-'ith a non-linearity in this
relationship between CPUE and N. A

The regression of 3 years old CPLE vs. the 3 years old abundance at tne beginning
of the year (fig. ne 23) resulted in a high value of r — .8 -, even higher than tne
correlation between this CPLE and its corresponding meen stock size. This ract could ¢
reflect the importance of the variability of the year class strengtn as determining
the abundance; as a consequence, 3 ysars old CPUE would indicate so much the varia-—
tion in recruitment as thenva;r'iation in stock size through a change in fisning intern—
sity in the period considered.

"s‘]hen we regress JS+4 CPLE vs. o4 abundance (fig. ne 24), the correlation betwsen
CPLE and ebundance at the beginning of the year is slightly smaller than that one
petween the same CPLE and mean sbundance. The same thning nappens for parameters corres-—

ponding to age claas 4 {Ffig. n? 23).



In ract, tne regression between 3-4.spundance at the beginning of* the yesr and
mean stock size tor bath age classess togetner resulited significant at a 5% level,

- r = .88 —, reriecting the importance ot the variation in recruitment strength.in

ordsr to define the abundance of the stock, in spité or the big changes in Tisning

mortality during the period analysed,

It seems clear, therefore, that it woulo pe difficult to oprain good estimates
or mortality retes during the period from CPLE values, in spite of the fact tnat

CPUE was retfiecting well enougn the stock abundance.

Conclusions.—
ittt
Ine relevant conclusions derivea Trom this paper sre, evidentiy, that
risning erfort rerlects very adequateliy rishing morcaiity, and o-4 CPUE refiects well
enougn tne exploiten scock abuncance; o years old LPUE sesms a gocd 1ndex of ths
strength of 3 year class. Catchability doss not seem to depend on stock abundance,
Dtrer kind of conclusions that may bs relevant are related to the fact that &

"signifizant” correlation between two variates can pe often submitted to risinterpre—

tation if we cannot dispose of independent intormation. Concretsly, that we suspect
that a paseive or active comtraction of the stock is genersting an increase in catche-

ahility, it seems it would oe convenaole to try getting & direct confirmation or such

reduction, it possible

ta -, and avold to establishk

N or B, which couid have nothing to =183

both veriables.
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