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I. INTRODUCTION

Among the publications dealing with argentine the most note-
worthy are those by Borodulina /1964/, Emery /1966/, Keysler
/1968/ &3 well as Wood and Raitt /1968/. In these papers the pro-
blems connected with biology and distribution of this species are
extensively dwelt upon.

The present paper aims to add more information on the biolo-
gy of a.rgontino; as well as to furnish further data for estimation
of the abundance ef the stocks of this fish. As it is known actual-
1y there 1s only limited exploitation of this species by Pisheries.
Therefore it is necessary, just now, to establish fundemental pa-
rameters of its rate of growth and total nortality,ﬁ which in the

present conditions of fishing seems to be almost equal to natural
mortality.

II. MATERIAL AND METHOD

The materiels were collected frem trawl catches carried out
in the fishing grounds of Sable Island Bank, Emerald Bank, Sambro
Back and Browns Bank. in the years 19641968, In total 10 €51 2ish
were measured, :Det_ai.fl.ed. analysis was performed on 1915 individuals
among which 1 760 were read for age. Back readings for the rate
of growth were performed for 479 individuals.



The measurements of fish included body length /longitudo
corporls/ and were performed with the acouracy of 1 om. The age
was read from concave surface of unpolished otoliths in reflected
light, immersed in 121 mixture of ethyl alechol /96%/ and glyce~
rine, Baock readings for the rate of growth were based on otoliths
readings. This served a8 a basis for calculation of theoretical
growth by means of the V.Bertalanffy eq-uation._

Mortality ccefficient, corresponding to the alope of the
straight, hes been caloulated by the method of least squares.
Catchas/ for sempling were made with trawls, adapted in such man-

ber for the purpose as to eliminate as far as possible the effect
of selestivity upon collected samples.

1II. EESUIZS OF INVESTIGATION

1eAge

The results of investigations on age in the years 1964-1965
are given in the Figure 1.

In 1964 tho nost abundml: were fish 4 and 5 yeaxrs old, born
in the years 1959 and 1960, In totel their mumber in the catohes
exceeded 45%, The participation of 3 Joears 0ld fish and 6 to 11
years old emounted in total te abt, 50%. Only a smell mmber of
individuales represented older fish, _ |

In 1965 predominsnt were fish 4, 5 and 6 years old. Hence
wé may conclude thsat tho Year-classes born in the years 1959
~ 1960 were abundsnt oms. Conparativoly small was the part:lc:l—
pation of older age groups, 8 years old. _

In 1966 the participation of particulaxr year-classes did
not show the predominance of whatever Year-class as was the case
in previous years. The mest abundant were fish in the age from
4 %o 13 years. Also in this years the fish of the age 6 and 7
Years, Lee. the year-classes born in 1959 and 1960, were abundan'l:
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In 1967 predominated older fish, of the age 11 and 12
Jears. Fairly good was the participation of £ish 8 to 10 and
13 to 16 years old.

In 1965 ocourred in samples considerably younger fish than
in previous years. Most probably this Jear were encountered
ooncentrations of juvenile fish which do not oocuyx along with
adult fish and remain in different regions.

2.Length

The results of length maésu;emsnta for the period of 1964
- 1968 are given in the Pigure 1,

4 mmber of distinotly marked peaks may be noted in 1964,
They were conneoted with length~olasses of 15, 19 and 28 om,

It may be assumed that the presence of three predominant length
~ classes was connected with the occurrence of a number of
strong populations.

In 1965 most abundant were fish in lengths from 19 to 23 )
om, Modal value was established with the length-class of 22 cm,
In this year occurred f£ish of a relatively large range of lengths,
from 14 to 42'cm. Simibaneously there could be noted gome inecrea-
86 of mean length in comparison to preceeding year /Table 1/,

In 1966 the abundance of particular length-classes of fisgh
occuring in the ocatches did not show any consliderable differep~
ces. There was noted however slight predominance of £ish in the
length~olass 26~27 om.

In 1967 the majority of fish were in the length range '
from 30 to 35 om. The peak was noted in the length-class 32 om,

In 1968 the length of fish was confined to the range of
21-25 om, with a very distinot predominance of the length-class
of 23 om.

Following the chanseahin the length of argentine within
the period of seweral Jears, starting with 1965, we note the ten-
dency of modal value to shift towards right band side of the
graph, i.e, Yowards the range of larger fish., This tendency re-
mains until 1967,
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The decrease of the lengths in 1968 seems to be accidental
since it is based on comperatively scarce material, collected
only in the 15% quarter of this year.

Table 1
Mean lengths of argentine from the fishing grounds
of Neva Sootig
U_
8 e x
b ¢ 1
o8F o L o7+ [}
. a on n on_ n om
1964 .99 23,8 112 22,4 211 23,0
1965 257 2343 243 2545 500 2443
1966 455 28,3 440 3140 895 29,6
1962 173 3045 78 32,0 251 30,9
1968 30 22,6 30 23,0 60 22,8

-

3:1‘110 rate of growth

In the papers Borodulina /1964, 1968/, by Emery and Mo
Cracken /1966/ and some others the rate of growth of argentine
was dete:_:m:'q.md on the basis of mean lengths of fish in particular

age groups.

In the present paper in order to obtain more representa-
tive data, partiocularly for the youngest and oldest age groups
= it was decided to determine the rate of growth of argentine
also by the method of back readings of otoliths., To adopt this
mothod the relationship between rate of growth of fish and
length increase of its otolith was determined. In the literatu~
re this problems is dealt with by Xetchen /1964/, Jensen /1938/,
Trout /1954/, Cigglewlcz et al /1969/. Depending on fish spe-
cles and the section plane of etolith the ration of fish length and
the length of otolith radius msy be depioted either by curve eor _
by straight line, As regards argentine the considerations of this
problem have not been encountered in literature and therefore
before back readings the above ration was subjeot to detailed
exsmination,
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The measurements of otolith radius along the axis conneo-
ting the mucleus with the edge of rostrum and the muocleus with
the edge of antirostrum showed that for back readings of the
growth rate the first &f the twe axes is more suiteble and this
for the following reasons:

1. With the same length of fish any posaible error in the
measurement of shorter radius effeects in a greater ex-
tent the final result;

2. The zones /rings/ of anmual length inorease on the ros—
trum show more contrast and therefore enable to obtain
better acouracy of the measurement;

3. The distribution of the points in the graph, showinh
the relation between the length of rostrum radius and the

length ef fish body is of the rectilinear character /Fig.2/

On the basis of empirical date was derived the following
linear equation:

R = 0.168 + 0.14
where:

R - <the length of otolith radius in mm
L « +the length of fish body in em

This eq‘uation shows that the application of Einar Les for-
mla /Walus-Karp:Lﬁsh, 1961/ gives tho results of back readings
with a sl:l.ght error only. An ideal equation for above relation
should have the pa:anqters: P = 0 /y - ax/. The value of
b = 0,7 in above equation might be either the result of dis~-
persion /scattering/ of empirical data or appears as the conse-
quence of disproportion between the growth of otolith and the
length inorease of fish body. For practical purpose there was
made the assumption that both these characteristics are directly
proportional,

The growth of argentine was finally characterized on the
basis of back readings by means of the von Bertalanfty oq-nation:
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L, = Lec f1-0 K/%-% 7/, /peverton and Holt,
1957 /
where:
L, - ZLength of fish in the ege ¢
Log = asymptote of ourve of growth in length
- the base of natural logarithm
L - arbitrary origin oE growth ocurve
- the parameter of katabolism

The methods of caloulation of above parameters have been
desoribed in detail in the papers by Allen /1966/, Cigglewics
ot al. /1969/ and Eetchen /1964~1966/, For this reason only the
values of these parameters are given ih the Table 2 and graphio
presentation of the rate of gréwth plotted on the basis of above
oqiution;

Zable 2
The parameters for the v.Bertalanffy egg- tiop
Reglon : Parameters -
D ~c X to
P 3 o ¥ P [

Nova Bootia 37,9 M4 0,45 0,129 -0,75 ~0,75

it O

Both the empirical data and the data caloculated on the basis
of paremeters / Lo , K, ¢,/ fairly well coincide. Thie fact
speaks in favour ¢f the adoption of thbe veBortalanffy equation
for the determination of the characteristics of the rate of growth
of u-gent:l.m; 7 7

On the basis of obtained results we have to conclude that
argentine from Neva Scetia region is characterized by relatively
good length inorease in the age from 1 to 8 years. In this peried
the aumual increase fluctuates within the range of 4.0 - 1.8 om,
In older age the leagth insrease drops markedly, being within the
renge 1.5 - 0.5 cm, per snmm /Fig. 5/.
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No essential differences were noted in the length inonue
between males and:l’onlu/!lum#/. First in the age e:tsyom

and in elder age the length inorease in females is grester than in
males.

. Mortality

It was found suitable to use data characterising age com-
rosition of argentine in particular Joears for determination of
the coefficient of total mortality /z/, This coefficient may
be caloulated by means of the equation:

2 =y B

where?
No ~ abundance of fish at the time to

.1 - abundmoeoffishatthotinot1

The application of this formula re&u.'l.ros however further B
mumerical date on participation of fish in partiocular age groups,
such as captured per one unit of fishing effort in consecutive
years, Hence it appears that besides the kmowledge of age com-
position of the catches it is also necessary in this case to have
detailed statistical data on the catches of the investigated
specles. Since such statistiocs are not, as yet, available the
deterninatign of the index of total mortality was based on age
conposit:!.on:

If we assume the mortality of filh of d:l.f:terent age to be
similar then the index according to Ricker /1958/ may be calcu-
lated from the catch ocurve.

When the participation of particular age groups is expres-
sed in values of 1n the right hand section of the curve thue
obtained becomes epproximately linsar. With the simplified
assumption that the abundance of the stock in the region of
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Browns Bank has not been subjeoct to any oonsiderable fluctua—
tions in the recent years - the slope of this straight may be
interpreted as the coefficient of total mortality.

In order to apply this method there has been compiled data
on mean age composition, frem which it appears that starting with
the fifth year of life the rate of mortality is higher thsn the
rate of recruitment. The obtained mean age composition was recel-
culated in the valuss of 1« The right hand slope of the curve
1§ presented as a straight line by means of the method of least
squares /Fig. 5/. |

The ocurve for the age composition of the catohea, plotted
on the basis of the date for the years 1964-1967 may be not suf-
ficiently representative. This presents however the preliminary
edtimation of the mertality for that period when the intensity
of fishing is still very low. In such case the caloulated total
mortality might give the value similar to that of natural morta-
lity. .

The slope of the straight for the age from 5 to 20 years,
obtained from the caloulation by means of least séums, oq.uals
0,280, This paremeter is simmltaneously the coefficiemt of total
mortality /Z/ for the period of one year and points to the reduc-
tion of the populations by 24.4% per anmm.

From the value of the above parameter we may oonolude that
the stock of argentine is at the presemt time characterized by
low totel mertality.

4, Summary
As the result of investigations it was found that the most

abundant were 1959 and 1960 year-classes. The age of fish ocour—
ring in the catches ranged from 3 to 29 years, their lengths

being frem 13 to 42 om, Sporsdically oceurred larger fish, up
to 52 om in length.

Argentine of the age of 1 to 7 years shows relatively good
growth, Generally females grow faster then males, This diffe-
rence insreases along with the m;
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Natural mortality was found to be low and the coefficient
of total mortality - 0.280, This points to the fact that the
increase of fishing effort may effect the stosk of this species.
An excessive fishing intensity may therefore lead to fact de-
crease of the stock ef this fish, In view, however, of a low
as yet exploitation of this stock some expansien of the fishe-
ries for this species is undoubtedly pessible.
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Fig. 1. Age and length of argentine in the catches
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Fig. 5. Mortality of argentine expressed in 1n plotted against age.
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