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I. Ilfl!ROLIUC!fIOlI 

aODg the publ1oations dealing with argent:1.De ~ moat note
worth1 are those b1 Borod"J1na /1964/, Emar;y /1966/, l8;ysler 
/1968/ &8 well &8 Wood aDd Raitt /1968/ ~ In these papers the pro
blems OODneoted with biolog;y aDd distribution of th1a species are 
8%lieui'Veq d .. 11; upon. 

!fhe preseDt paper a1u to add more iDformatiOD. on the biolo
f!:1 of argentu., ala well &8 to fnrA1sh fartiher data for estimation 
of the abundaDo. of the stocks of this fish. .la it is kno1m aotual
lJ there is onl;J limited ~o1tat1~ of this speoie. b1 fisheries. 
Therefore it i. D8oe •• ar;y~ just DOW, to •• tablish f'lmdameDtal pa
rameters of it. rate of growth IUI4 total morta11t;J, which in the 
pre •• Dt o~ti0D8 of fisbing ..... to be almost equal to ll&tural 
lIortal1t;J. 

Ii. IW.'BRUL .AlID BmW 

The materials were oolleoted from trawl oatches oarried out 
in the fisM ng grcnm4a of Sable Isl&D4 BaDk,EMrald B8D.k:, Sambro 
B8D.k: and. BrOWDS B8D.k:~ in the 1eara 1964-1968~ In total 10 651 fish 
were measured. Detailed ana'1si. was perfo1'Md on 1915 individual. 
aJloDg which 1 760 were read for age. Baok read'Dgs for the rate 
of growth were perf01'Md for 479 individual •• 
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!he lUasu1'8lIIents Id fish inoluded bo~ leDgth /loIl6i tudo 
corporis/ aDd were per1'omed nth the acourao;y of 1 011. The age 
was read from COJlOave 8Ur1'aoe of ~olishad otoliths in refleoted 
llgh~, immersed in 111 Idrture of eth;yl aloohol /96'IJ aDd gqoe
riDe. Baok readings for the rate of growth are based on otoliths 
reedings. ~s served as a basis for oaloulation of theoretioal 
growth b;y Mans of the v.~rtalanf:f;y equatioa. 

lIo~alit;y ooeffioient, oOrre.pODd1ng to the slope of the 
straight, has been oaloulated b;y the me1;hod of least squares. 
Catches tor aupliDg were made nth trawls, adapted in such man
Der tor the purpOS8 as to e11m1net8 as far .. possible the effeot 
of aele.tivi:l;;y upon oolleoted sUlPles. 

In. RIIlSOLtS 01' DlVESTIGJ.TIOB 

1 • .A. g e 

!!!be results of infts~igatioD8 on age ill the ;years 1964-1968 
are g1 ven ill the figure 1~ 

In 1964 the most awpllayrt were fish 4 aDd 5 ;years old, born 
in the ;years 1959 aDd 196O~ In total 1;lwir DWDber in the catohea 
exoeeded 45"~ The partioipation of_ 3 ;ye~ old fish aDd 6 to 11 
;years ou. SJIHAlnted in total to abt~ SO%~ Onl;y a sma l ] Jl1DIIber of 
iDdividuals represented older fish~ 

In 1965 predom1payrt were fish 4~ 5 aDd 6 ;years old. Bence 
we JIJ8:1 conclude that the ;Y881"-c1 .. s.s born ill the ;years 1959 
- 1960 were a'tmDdell'f; ODeS. Caparativel;y 8M]] was the partio1--- -
pation Id older age groups, 8 ;years old. 

In 1966 the participation Id part10ular ;Y8ar-01as88s did 
not show the pred-1 naDoe Id whatever ;year-olass as was the case 
iD. previOl18 ;years. !!!he .. st abw:Want were fish in the age from 
4 to ~3 le~. Also iD. this ;y.ars the tiah of the ~ 6 aDd 7 
;years, i~e. the ;yeu-olas88s bOrA in 1959 aDd 1960, _re a1mMant~ 
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In 1967 predom1nated older fish, of the age 11 and 12 

1eara. J'airly good W'8.8 the participation of :fish 8 to 10 aDd 

13 to 16 1ean old. 

In 1968 occurred in samples oODlliderab111cnmger fish than 

in previous 1ears. Most probabl1 this ;year were eacomxtered 

concentrations of jU"geDile fish wh10h do not occur along with 

adul.t fish and remain in d1:f:ferent regions. 

2. Len g t h 

!rhe results of length measurements for the period of 1964-

- 1968 are given in the J'1gure 1 • 

.A. DWIlber of distiDctl1 marked peake 11181 1)e noted in 1~. 

!rhe1 were cODDeoted with length-classes of 15, 19 and 28 011. 

It 11&1 be asllUllad that the presence of three predom1 nant length 

- olaases was oOnD8oted with the oocurrence of a DUmber of 

strong populatioDII. 

In 1965 most abundant were fish in lengths froll 19 to 23 

em. Modal value was established with the length-class of 22 011. 

In this 1ear ooourred fish of a relative11 large range of lengths, 

from 14 to 42 Cll. S1JmiI;aD8ousl1 there oould be noted some increa

se of mean length in compariSon to preoeeding ,ear /Table 1/ ~ 

In 1966 the abnn"anoe of particular length-cluses of fish 

oe~ in the oatches did not show ~ considerable d1f:feren-

088. !rhere was noted however sl.1.ght predom1 nanoe of fish in the 

length-claas 26-27 Oll~ 

In 1967 the majorit;7 of fish were in the length range 

froa 30 to 35 oa~ ~he peak ... noted in the length-clus 32 em. 

In .. 1968 the length of fish ... oonfined to the range of 

21-25 Ga! with a Wr!1 dist1no'b pred""nenoe of the length-olus 

of 23 o.~ 

J'ollowing the ehanges in the length of argent1D8 within 

the period of S8".ral ,ears, star:tiDs with 1965, _ note the ten

elene, of _ mC?dal value to ah1ft towards right ~ side of the 

graph, i.e. tow~ the range of larger fish. This tendene, re

wa1na untu 1967. 
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The decrease of the lellgtha in 1968 seeas to be &coidenta1 

since it is based on cODl.lHJ1'ative~ scarce materia1, colleoted , . 

~ in the 1st quarter of this year~ 

Table 1 

MeaD. lemd;ha of arS!nt~De frca the f1sh~IIS gro.mde 

of 11m Sootia 
U -

Year S e :z: 
ff' .f :-

cr + '" 

n om n oa n em. 
--

1964- 99 23~ 112 22.4 211 23.,.0 
1965 257 2~.,.3 243 25.,.5 5.00 24.,.3 

1966 455 28.,.3 44Q 31.,0 895 29.,6 
196'Z 173 30.,5 78 32.,0 251 30.,9 
1968 30 22,6 30 23,0 60 22,8 

==============a=-=a--========= ... =====ca= ... --= ... =-.. === ..... -= 

~The rate of growth 

In the papers Bored"] ~ ne /1964, 1968/, by Eur,y aDd 110 

Craoken /1966/ aDd some othera the rate of growth of a.rgent1De 

was dete1"ltll:led on the basi. of meaD. leDgtha of fish in partioular 

age groups. 

In the present paper in order to obtain aore representa

tive data, Partioular~ for the Y0UJl888t aDd oldest age groups 

- it was decided to detema. the rate of growth of argent1De 

a1so by the method ofbaok read1.Dgs of otolithe. To adopt this 

method the relationsh1p between rate of growt~ of fish aDd 

leIlgth increase cxr its otolith was dete1'll1Ded. In the literatu

re this prob~JIS is dea1t with by l:et~hen /1964/, JeDSen /1938/, 

Trout /1954/, Ci,glewioll et a1 /1969/ ~ DeptlDdi IIg on fish spe-

cies aDd the seotion plaDe of otoli"tll the ration of fish leIlgth and 

the leIlgth of ot~litb radius JI&1 be depioted either by OurYe or 

bl straight l1ae. Aa regards argent1De the oODSideratioDS of this 

problem haft not been encountered in literature and therefore 

before baok _ reaM np the above ration ... sa.bjeot to detailed 

...... 1 nation. 
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~ _aaureunts CIt otolith radiu alODg the u1s CODXl8G

tiDg the DIlcleus with the eap fit. rost1'UlL aDd the DIloleus with 

the eap CIt ant!ros1irua allowed that for back readings CIt the 

IE1'OWth rate the f1rst III the two axes i. IIOre au1. table aDd this 

for the follow1Ds reasODll. 

1 ~ With the same length CIt fisl1 e:tr3 pouible error in the 

meuureMnt CIt sl10rter radius eUects in a greater ex

tent the f1Dal reault, 

2. ~ zones lriDgsl CIt 8nmsl leDg1ih 1l1orease on the ros-

1;rma allow more oon1;rut aDd therefore eDable to obtain 

better aocuraoy of the measurement, 

3. The distribution of the points in the graph, show1l:lh 

the relation between the leDg1ih of rostrum radius and the 

leDg1;h· e:f fisl1 b~ 1& of the reotilinear oharaoter !P1g.21 

On the basis of empirioal data was derived the followiDg 

l1D8ar equation: 

where. 

R • 0.168 + 0~14 

R - the leDgth of otolith radius in JIDIl 

L - the leDgth of fish b~ in cm 

!!his equation shon that the applioation of EiDar Lea for

mula. /'Ialua-Xarp1nska. 1?611 gives t~ results of back reacH oge 

with a slight error onl1~ An ideal equation fo~ above relation 

should have the parameters. b = 0 Iy. u/ ~ The value of 

b • 0,14 in abovs equation might bs either the result of dis

persion Isoatter1Dg/ of eapirioal data 01' appears as the conse

qu8DCe of disproportion between the growth of otolith and the 

leDgth 1l1oreaae of fisl1 b~ ~ ]'01' praotioal purpose there was 

made the ueuap'tion that both these oharaoteristios are d1reotl1 

proportional. 

~ growth of argentiJ:le was f1na111 charaoterized on the 

basis of baok read1.nga by _au of the von Bertalanffy equation. 
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-

~ • L ec;: /1 - • -][ /t - t. / / /Beverton a:ad Holt, 

1957 / 

where. 

~ - LeDgt;h of fiah in the age t 

L~ - as,mptote of curve of growth in length 

e - the base of natural logarithm. 

to - arb1trU7 origin oi growth ourve 

][ - the parUl8ter of katabolla 

~ Mthoda of calO\\lation of abne par_ten have been 

desoribed in detail in the papere b1 .11len /1966/, Ci,gl.wioz 

.t al, /1969/ aDd XetoMn 11964-1966/ ~ I'or this reason onl;r the 

value. of the •• parueten are ginn 1b. the Tabl. 2 aM graphio 

pr .. entation of the rate of grfIwth plotted on the bul8 of abne 

equatien. 

~abl. 2 

!!he parue'bm fOil' 1Ihe ,.Bert·] ,!'tf1 equation 

Region P &J.' _L1ILe~_eJ' a 
Zt·~ I: to 

~ ... t ? .J ,r .f 

Boya Sootia 37,9 41,4 0,145 0,129 -0,75 -0,75 
-= ...... -=.-=-= ••• --= ..... = .. aa-= ... === ••• =--=-=z=.a.=.=c=.==--=-

Both the eap1r1cal clata QJ:Id the data oalculated en the bas1a - . -

of para.ten / Loc:, , 1:, 'b'; fa1rl1 _11_ ooiDoide~ '1'h1a fao'b 

apeaka in favwr f4 the adoption of the 'Y.Bertal8.llff1 equation 

for the dete:t'lliDaUon of the oharao'ber1.atios of the rate of growth 

of argent1M~ 

On the basis of obtai ned result. .. ha'Ye to ooaclude tha'b 

argent1De froa Ben. So etta region 18 oharaote~ b;y relaUftl1 

good leDgth iDoreue in the ace :trca 1 to 8 ;y.an~ In this _ period 
. . 

the emme ' iDoreas. fluotuate. within the r .... of 4.0 - 1.8 oa. 
. -

In olde~ ace ~he ~agth iDoreue ~ _ urkedl;y t being within the 

re.DP 1 ~5 - O-~5 oa~ per 8ft .... Jng~ 5/ ~ 
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Bo .... nt1&1 41ft.reM.. wre ~. in the 1.DSth 1nor.ase 

betwo 1I&le. aDd fnal •• ~ 4/ ~ ftnt. in tobe ap ccf 8 1e&1'8 

aDd in alder lIP the 1.DPh 1Dore .. e in f ... 1•• 18 greater than in 

..:Le •• 

4. • 0 r tal 1 t 1 

It was f01lJl4 au1table to 118a data oharaoter1siDg age oom

position fJf argenta. in part10ular 1e~ for 4et.1'IIIination of 

the ooeff101.nt of total aortal1t;J /Z/~ !hi8 ooeff101ent U;V 

be caloulated b1 _ana of the aquat1on. 

where. 

I. 
Z • ~""'Ir 

Bo - a'tmn"anc. of f1ah at tha tiDe t. 

Ift - abllndanoe e:t f1l1h at the t1llle t1 

'!he applioat1on of this fo1'S1l.a require8 Jaowever further 

IlUMrioal data on partio1pat1on of fish in part1oul.81' age groups, 

such as oaptured per ODe unit of :t1!1bing aUort in oonseoutive 

1e81'8. Bence it appears that besides the 1r:DOwledge of age oom

position of the catohe8 it 18 al80 Jl80es8&r;J in this case to have 

detailed stat1st1oal data on the catches of the ~st1gated 

speo1e •• 81noe such stat1st1os are llO't, .. 1et, aTailable tu 

deteDl1na.t1!l1 of tu '""ex of total Jlortal11r,J was based on age 

comp081t1on. 

If we U8\U118 the Jlortal1t;J of :t1sh of d1Uerent age to be 

s1ll1l81' then the inda: aooording to Rioker /1958/ ~ be calcu

lated from the oatch 0U1"I'8. 

When the part101pation of partioul81' age groups is expres

sed in values of ~ the right halI4 8e~tion of the CUl."Ve thus 

obtaiDed beoOM. appra., .. :te~ l1JI881'~ With the 8i.mpl1:1'ied 

asliUlflvtion that the elmn".no. of the stook in the region of 
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BroWDS BaDk has not be.n sub3.ot to 81J:3 oonsiderable fluctua

tions in the reoent ;y.are - the slope of this str~t 111&1 be 

interpreted as the ooeUio1ent of total aortalit;y. 

In order to appl;y this method there has b.en oompU.d data 

on l18an age oOllpoaition, froll which it appears that startillg with 

the fifth ;year of lU. the rate of mortali t;y is higher than the 

rate of reoru1tment~ The o~a1Ded l18an age composition was recal

culated in the values of J.a'~ The right ha.nd elope of the curve 

18 presented as a straight l.1Jle b;y .. ans of the method of least 
- . 

square. tng~ 5/~ 

!!be curv. for the age oomposition of the catohes, plotted 

on the basis of the data for the ;years 1964-1967 M;7 be not ~

fioientl1 repre •• ntative. This present. however the pre11 • 'Dar;y 

.h1u.tion of the Il8rtali't;y ~or that period when the intenait;y 

of fishing is still .... ry low~ In such o .. e the caloulated total 

mortalit;y JD1ght gift the value s1JD11ar to that fit Datural IlOrta

ll't;y. 

!rhe slope of the straight for the age from 5 to 20 _;}'ears, 

obta1Ded frOll the oalculation b;y means of least squares, equals 

O~280. Thi. paramet.r 18 .1lIIultaneouel1 the ooeUioi.nt of total 

mortalit;y /Z/ for the period !f om ;year aJ:I4 points to the reduo

tion of the populationa b;y 24~4" per ·nDlUl~ 

hom the value of the above par ... ter we 111&1 oonolude that 

the stook of argent1ns i. at the pres.nt tiM charaoteris.d b;y 

low total .ortalit;y~ 

4. BUll mar ;y 

As the re8U1t of iuvestigations it !8.8 fOWld that the most 
-, 

abundant were 1959 and 1960 ;y.ar-ol...... !he age of fish oo~ 

riDg in the catches r .. d froa .3 to 29 ;y.ars, their l.~ha 

being froa 1.3 to ~ oa~ Sporadioall1 ooourred larg.r fish, up 

to 52 011. in 1.Dgth. 

~gent1ne of the ... of 1 to 7 ;y.ars shows relativel1 good 

growth. Geurall1 f.mal •• grow fu~er than 1Ial ••• !rh1. diUe

renoe inoreaa •• alODg with the age-~ 
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lIatural aortallt1_ ... _:to\Ul4 to be low aDd the ooe:t:t101.ut 

fit total aortal1t1 - O~280~ !h1a point. to 1;he :taot that 1;he 

iDore ... at :tiMing .:t:tutJ ..., .:t:teot 1;he 8took at this .pe01.8~ 

An exo.8sive :t:1sb hg int8M1t1 ~ the:N:toa lead ~o taot c1e

ore ... of 1;M 8took fit thi8 :t1ala~ In 'ri ... , however, of a low 

.. ,.t uplo1tat1cm of thi8 8took s_ upau1cm at 1;he f1ahe

rio. for thi8 speo1 •• 1& UD4oubtecn., p .. s1bl.~ 
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Fig. 1. Age and length of argentine in the catches 
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