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GBSTRACT : This study considers the use of Feavy metal
concentrations presents in the -otoliths as quantitative
indicators of age in the silver hake of the Northwest Atlantic,
as an altermative method for age reading through growth rings.
used at present.In general, the levels of Cd., In, Pb and Cu  show
a decreasing relation with age and morohological parameters
depending on it, even though this relation is stronger for Cd amd
Cus; where high coefficients of determimation and correlation are
present. Age-toncentration relations for the four elements are
offered, as well as the growth parameters of the Von-Bertaianffy
equation calculated from concentrations of Cod and Cu.

INTRODUCT 10N : "The age readings, constitute the basis of rthe
assessment of the fish stocks. Reading of rings formed 1in  the
hard parts pf the fish 1s the method traditionally used to

determinate age. Nevertheless, the readings are diverse when
different readers are involived and even 1n the readings done Gy
the same reader, noticeable differences may be present, oue to

changes 1n the appreciation and interpretation of the rings.

These aspects introduce variations, sometimes significatives in

the stock assessment of the species and as a3 consepguence of his
in  appraisement of the catch possibilities, determination of
fishing ~quntas, etc. In order to decrease as much as  possible
these. effects, valiation studies, Joint readings, etc. are
carried out continuosly but in spite of this, it has not been
possible to eliminate the subjective factors in age
interpretation, so the most direct and 'cbjective methpnds are

required, in which case the regults should be repeated under
different conditions.

In  the works done by Protosowicki (1986,1987a), on the presence
of Cu, Cd, Cr, Pb and ZIn in the organs and the ‘hard nparts of
different species of fish, the particularly high content of these
microelements, are point out in the ctoliths and the decreasing
tendency of such microelementes in relation to  the age and the
morphometry parameters. depending on it.
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Taking into account the existance in the marime envircnment of

microelements rthat have a3 stable concertralions during long
perinds of time (Protosowicki, 1987b), the use of soms of them az

in this case in relation o

quantitative ndicators of age,
is) were studied.

1
ajlver hake (Merluccius bilinear

MATERIALS AMD METHODS: The samples for Lhe ashalysis were
collected 1n  the period from May to July of 1987, during
commercial fisheries off Nova Scotia.

A total of 120 pairs of otoliths were taken, which were conserved
according to the conventional treatment described by Hunt (1973).
The total lengtih of the individuals varied from 16 to 42 cm as
well as the weight from 20 to 920 gr, including individuals of
the ©both sexes. For age readings, the methodology  described by
Hunt was used (1978, 1986).

From the total sample, a group of 208 pairs of otoliths were
separated, that were different in length snd sex, in order to
carry out the initial determination of Pb, Cd, Zrn and Cu by the
technique of atomic absorticn. In order to do this each pair of
otoliths were disolved in 5 ml of HCI! 1IN, during 24 hours without
heating, increasing the volume to 1@ m! with HC1 IN., For the
analysis of the concentrations an eguipment of AASIN of the GDER
was used, obtaining the calibration curves for different scales
of sensibility. This process was repeated with 3 replicas for
the analysis of 1@8 pairs of remaining otoliths, The
concentration were standardize to gramm sverage and average value
of three readings were obtained.

A correlation matrix was used to compare the concentrations with
age, length and weight, .the age values and trne concentrations
ware  tranformed using natural logarithm for the calcoculation of
the age-concentration relations.

Usirig the sguations and lengths of the imdividuals, an age-—-length
key was elaborated, from which the corresponding parameters of
the Yon-Bertalanffy equation were obtained, for Cd and Cu.

RESULTS: In Table 1 the correlation matrix is shown ,
corresponding to the elements studied with age, length and
walight. In generagl, a decrease of the concentration was observed
with the age and the morpbhometric parameters related to  them,
This relation is better expressed in the cases of Cu, Gd and Phb
were high levels of the correlation coefficient resulted [Fig.
1}, This aspect was pointed ocut by Protasowicki (1987a) in
relation to Od, Cu, Zn and Cr, but not for Pb, in studies on ficsh
muscles. :

The age-concentration relations were calculated for diferents
sexes and thejcombinatipn of both, high values of determipation

coefficient {(r7) were obtained for Cu and Cd, but not for Fb "and
inm, gspeciﬁically for the last one, which presented wvery low
values of r~ (Table 2),

In the firsts years of life, where intense processes of feeding,

growth and tissue formation take place, the levals of
concentration are particularly high, at the same time the
mechanism of absortion and elimination of the organism are not
completly developed. Later on, the processes of growth and

formation become less intensive and it could cause a diminution
of concentration of some microlements in fish tissue,

[t has to be taken into account,' that the individuals can control

the absortion of metals and as a result, their bicaccumulation
does pot  increase, even though the metal concentrations in the
medium increase up to a especific wvalue 1imit (Protosowicki,
1987a).

In the research works done during 17 years (1969-1985) on
specimen of cod (Badus merhua) of three years in the Baltie Sea,
no tendencies towards significative changes were observed, in the
working period., eof the concentration of Cd, Pb, Cu, ZIn and Cr
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{Protosowicki, 1987a). The presence of similar concentration in

these elements 1in ipdividuals of the same age during a  long
period, allow us to use this parameter as an instrument to

quantify age.

In Table 3, the growth parameters of the Von-Bertalanffy eguation
are shown. This parameters were calculated from the Cd ard Cu
concentrations. Elements Pb and In were excluded due to their low
coefficients of determination.

Correlations coefficients in comparison be tween metals
corroborate the good result obtained for Cd-Cu with r=8,% (Table
1} thougth for Cd-Pb and Cu-Pb high correlation coefficients were
found too (@,76 and B,77, respectively]).

In this study, is not considered the utilization of more than one
element in the same ecuation, which could offer better
Preciseness of age determinatiaon, if exist a 51gn1f1cant
cmrrelatlan between age and the element that will be used,

It is necessary to emphasize that in other samplings, individuals
of bigger sizes than the Loo calculate were found, especially in
the case of males because of the low proportion of individuals
bigger than 33 com in the sample, even though in general the
proportion of individuals with total lenght bigger than 42 cm  in
the present catches are about 0.1 % (Tizol, 1989).

The results reached in this study, show the feasibility of using
this method for age determination, particularly in validatien

"studies.In this way it is possible to reach uniformity in  the
assesstment of this species eliminating the subjective influences
that occur in age readings by the traditiomnal method.

Conclusions:

1.-A decreasing relation 1is present between the age and the
morphometric parameters associlated with it, and the
concentrations of Cu, Cd and Pb.

2.-An age determination method is feasible to be used from the
contentrations of heavy metals as an effective practice in
cbtaining the growth parameters.ls recammendab]e to amplify this
study including other heavy metals,

I.-Is feasible to be used the age determination method from
concentrations of Cu and Cd, as an effective practice in
obtaining the growth parameters of silver hake.It is. recommended
specially in validation studies,
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