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.;\. s tud~r of the age and cr m·:t h of fishes has :)ecome one of the indisDen­
sabl e t ools of fisher~r b i olo Z'.;r and. f i sh mana ·-;ement. Various metho(. s ha~'e 
been di :,>covered and developed and t !1e 1it8rature that has accu::ml ated on 
v<1:cious :Jhases of thE:, sub jeot durinf~ the las t 50 years i s very oluminous . 

The oldest met110d , ~cnorll1 as t he l en:!,t h- ireq.uQ:1cy or Petersen method, 
i3 fair l :T si:::)le ' u t i s useful only in de'11i11. ,=: '. it!1 large pOI u l at i ons or 
r andom ·sa.;·::ples of f i s hes as units . It consists of t abulatiob t he length 
measurements of f i sh on a fre quency oasis and int.":rprqt i.l1 "'; t he lHodes in the 
clis tribution as the age - gr oupi n:;s of t he ' :) o~)l tlation or saJ1ple . ':Lhe ;.let hod 
i s not reliable .for. t l1e obv ious r easons t hat i t can:iOt t ake ~ .nto ac coun t 

. unusual conditions of ~~rowth and Yri l J, r eveal no l ELcts concer nin:; t he' Gr ovith 
his to'ry- of an indi vidual f i s h . r1' he method is us cd at the pr es en t tir:J.8 only 
for fts hes to '1[h,i c 11 none of t ~1e other met110ds of a r:;e determination in cur­
,r ent use maT be ap:.)lied .. or f or a rough pr eliminar y 85t.i:!'lation of the age­
cOJ:1pos ition or a~e ..... segr 2GJ.tiol1 of a sar.1)l e or po~)ulation . 

Scales ~1ave ,~orf.le d the founci.a tion of t he. r,le t.nOo. tha t j,s in J;OGt \'iido:; ­
spread. use at the present tine . ':'he i;: (' t~10d i s based Oi1 t he :L ~l t ()rpretation 
of r;1icroscop j,c struc.t ur es on the scal e of c. n,sh . l!~a.C:l s cale is cover ed 
-,,,i th rou ,:;hl27 concentric lines or ridges , ;.<:rlOHn as c il'(~uli. T~le dis tribution 
of these lines is not perfect]." re :~l.l],ar but sho,;s b r eaks at var j.ous j,n t erva l s . 
These brea:<s are the y~ar mark~ or- annuli. b:{ means of 'vi'hi c'1 a ;r,e is determined . 
'.2:10.88 yec:.r E1.2.r~(S mo.:' 'oe obs e r ved. r'i3adil ;r y,i t':1 a ~1and l ens or a 10"I- pmi8r 
r,1icroscope . :S3.ch scale contains on its surface, ther efore , 8...'1 ind.eb_bl e 
record 0: t he 2:rmTt;,1 :-'listor y of t he individual ·.Lis:l . 

The fOw'1 dat i ol1 of'the scal e l:l'3 t jOcL r ests eDon t :l'3 : olloFinr; funda.!:1enta l 

facts : 

1. The m1I1ber of scal es 0::1 the 00d~r of a fish; after a l l of the s cales 
ha ve been formec: , l'8mains cons tant tlu~ou~;hoi.lt ~Life . 

2 . The SaT,1.e s c .:::.1 83 are r e tained thrOU:sll0'xt lj_f8 , unl ess lost a ccidentally 
whereup on a neff s c.al e forms . (The :nevr or r e ,~ 8i1er Cv t ed scal es cio not ex i '0 i t 
the rec ord of ;?;roHt :1 up t o the time the pcale '.;as lost , out i LlsteCl.d have a 
mot t l ed opaque area in the center . I3",enerated scales Ca.YJ. 10t be used lor 

growt h: s tudy .) 



O.,J.,.' - - -. J.l 

~C' h o~ a f~sh, ex~e?~ L~ trooic~ m1d 
.: _Y':";;3 :,-rrou·' u 7, t~ e ~rp r . o· ,t~l :"s :.:0 t r~ p.~::S. d r~", t 

):!'a:;":.":"~"~1:r cea "!s dllr ::'. ~~ 'L;.e ·,::"nt r . '::"li3 easm al 'ari" 
:1'0' :-:'!. i~ ""'ecor-le-.l i t l e s! aci .. ",:> of t e c":"rc:t1i 0 the ca.J 

O~'1 ~s of ~. o~"Gh : iC~l rap!'82 ..... C vaci '-, ec..Lr' o~' life . 

f he~e:.m al'!len 1 postu_"te.: T.:t't'ler :) eei e l:let. ods 
'Ll) ::! len_ t~. 0: t: e is :1 a t L;.8 e. d of e&C11 year 1 life ha ('; 

De' ails 0':' he :-letho:. ancl tts ~)! i cation to iyroble11G 1 

i )10 -y fi:::h L nC. .,8;-}ent . ard fis l1 c' Iture iil3./ be 'und :Ln s o!ne of 
;1::"::'ed hE- r e'.ii. th . 

t:e'La':"", ::"'1 'L~ulties iue to he pr~sence () ' ac~e0s ory checks , s.m •. i n 
":1r::s Ol~ fa 58 :-8';' nar:-s , as i;ell as occasic .al a nO!"r.1u_i "ties in thE: con ­

r..:.. u -'Lion ~: the sca19 m~ke precise age 'ete~,linations difficult at time~ . 

t ., ::r..exper":"e .ce persOli \Jorkins "it:l fish sc les 3!!oul d ;1 ve his r es I ts 
Ke' and his conC_llv iOI s veri i eG. D, - a trcii. ed inves tig tor . 

fis .. s do not have scales or ha e 8T)id TI!lUl ( ",ane':' or pl o;id) 
t Jo no cssc'}s t. h~· ::tructural f _at:ll~es of den. , 1 (c reloid and 

.;tell j,( ) s -les 1;\.,ic:l .... re e :l)loJed in b8 ai.i ,:,, !'O'rt 1 eterminations . For 
isnF'::5 ::"18 a6e Ina. be determined y ex.a.! Ctin i::!~ the otoliths or "ear 

n::5 11 '(~l ' ch orres~ o to· .art of t .e i:l.e1' ec:r of man n d other m~lUnal:: 
ovo::"ith has rLir:cs " rrc:n~e 'n a some,;hat concentric f shim rhich m-y 

:)T'S'ted in the sane m nner as the circul'i and t 18 ye r - ;::lar l or nn­
fi::" cc les . T e bones of ':is'1es also eX!'dbit ch racterL tics ,vhi.l 

:, :' I e 58' for ~ _~e det _rl.li!1ation . Cross - sectiO!',0 of vertebr' e and bony 
.";1 I",,'S ex~:iuit conc ntric l..:1r'inJs ofilic have b6en found to corres ond 

~. ' ...... l ·"r Mar in:!,s of sal es "nd otoliths . ··om..:. tiI.es the "e s d t e r · 
t!1(.. :;; . ·10s is }rified i), ex ':l~ :"linG also t:te ,)toltths .:md verte ­

o~,ev1" be ,~:.;..use of the di""tinctne"" of t:1e stl' tures of the scales 
'!1 C : :x!ri~o. '. it' 'lose of thp. bony parts of the bod- , scal es oive the ClOS t 

an';, relict;;le re~ 1 ts if the:- Cd. OE' elJ1 t'Jloyed . 
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