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examined. The scales were exceedingly difficult to interpret for aging 

data. Seven investig.atora me.de age determinations from the scales of a 

aeries ot Z'/ specimens. Of 189 scale samples on whioh individual e.ge 

determinations were made by the group. nine were discarded. or the bal

a.noe of 180 determinations, :;9.4 percent were correct and 60,.6 percent 

were incorrect. Some personal bia-• in age determinations was apparent 

but generally errors in aging were diatributed both above and below the 

true ages. Growth-rate data. computed from the ages estimated by each 

investigator,. deviated slightly in some instances from true measurements, 

but in other eases r♦sulted 1n growth rate curves snerely displaced to 

the right o• the left. 



Considerable interest has 'been displayed. by fishery biologists in. 

r9cent yeara in the aeour"y of age determinations made by the soale method 

tor eertain apeeie,; ot fish. The lake trout, Cristivomer,E• namaxoush. has 

beh the subject of some ot this interest. Several investigators. tamilar 

with this speeies. hfl.ve informed the authe.r that they ha·v. experienced. 

oondderable ditfioul ty in attem.pting to determine the ages of lake trout 

from aealea. Initial attempts by the ll1riter to determine lake trout ag♦s 

by the ec~le markings were made with cliff'ioulty a.+id accompanied by a 

--.rketl UJ1e•rtainty a• to the aOcUl"aoy ot the results. Growth zones on the 

toales et some specimens appeared rea,on.ably consistent. but in any they 

detied all efforts at interpretation. The d.i11tin.otness of the characters 

or•inarily most usetul in diEJtinguiahing annular marld.ags ( such as com

presud or inter-rl!lpted circuli 11\nd. "cutting over• in the le,teral regions 

et the aea.les) ns extr•ely variable from fish to fhh and even from 

seale to scale. 

A colleoti<m ef lake "trout of knovm age ns affila.ble and advantage 

waa taken of this opportunity to check the accuracy of the scale method 

for the population from which these fish had been taken. These specimens 

wer$ identifiable reooveries of fingerling and "2-year ... old" lake trout that 

had been planted ill Birch Lake, Cass County, Michigan. A careful check of 

state fish hatchery records was made to establish their precise age at the 

time of planting. 

For the purpoaes ot this atud.y • a series ot 'c:'{ specimens varying in 

known age from III to VI were picked at random from the Birch Lake mater ... 

ials. 1bsse partieular lake trout were all reoovered~during the late 

epring, summer and tall, and were believed to present no problem as to the 



-,-
;p~eaenee or absence of an annulus at the margin of the Beales. l.ake 

trout recovered from. $.nother lak:e during the months ot Fe'bru1:,,.ry and 

March ahoWed evidene, et annulul f$rmation taking plaee at that time,. 

T• earliest 48.te of oolleetio:n in th• series pieked for study •• 

June 25 •. A .small band of growth nis evident on the aeales of the11e 

speotmena outside of what weu; taken to be the last annulus and was een .. 

11.dered. to 'be erldence that the sea.son•• growth had begun sometime 

prior t~ th• earliest oolleetiona, 

fhAt the fish J-eeovered were planted a.e "2•J'$&r-olda• might oon

cei,rably haw .ca.used s001e errors in age iieterminations. These •2 .. year

olds" hful spent tli•if' first winter in hatcher1 ponds ( they w1au•e planted 

earlf. a their seeon4 winter). It has b•em obaerved in th• past that 

hatehery .. reared fish frtH'!ue».tly exhibit irregular or indistinct ammlar 

:markings tor wirrter1 flpent in the pel':ui111. nuWev.;r., a, sampl~ ol the Biron 

ta.ke planting, ta.k-m at the tim.• t>f planting,. •• available tor examina

tion and an annular mark tor their winter spent in the h11tchery ponds 

ns distinguiahable on the teal••• 

!rbie series of 'I;{ seale sa.mplee was preaented. to each ot a group 

of investigators with the object of anerte.ining lllhat variations in 

the iniuitrpret1.ti<ms of age would result. l~ addition to 'ihe writer., 

six fiaheey biologists of moderate to considerable experiene• at sea.le 

reacting examined these samples and recorti&d their age determina:tiona,. 

Four of the oooperatu.g biologists {A., n., E, F ... see Tables land 2) were 

provided with no pertinent information concerning the specimens other 

than the nature and purpose of the study and an identi.fyi11g serial num

ber tor eaeh mounted aoale sample. The remaining three investigator• 

(:a, G,. H) had at their disposal the total length1 date of eapture., 

locality and. aez ot each apecilHn. 



'fable 1.--Distribution of errors of age 4etermination., mean errors., and dii'terenee between estimated average 

age and true average age for 27 lake trout from Birch Lake. (.PE:lreentage ot specimens aged oorreo:tly 

in parenthesis) 

- lio age Dif'fer.enee. 
assigned Mean between mean 

Investi- Deviation (number of' annuli) of estimated frQm knovm age (number Mean estimated ••timated and 
ator .. 4 -3 -2 -1 0 l 2 J 4 of tiah) erro~ &£~ m•u. knevm aa:-2, 

A ••• ·--·. l l 3 7 ; 5 5 •-•• 2.0 6.1 1.9 
{11.l) 

:B ••• ••• 3 2 14 5 ••-• ••• , ... ~ 0.5 4.1 ~-1 
(51.8) 

D . •·• 2 4 12 8 l ...... ..... , • •• ,,. .. 1.0 ;.:; .0.9 
(29 •. 6) ,4.-, 

E l l 9 7 3 ••• ••• . ·• . . •·• 6 1.5 2.7 -l.5 
(ll.l) 

F . . .. ••• 3 2 15 7 .. ,. . •-·• ·••· • •• o.6 4.2 o.o 
(55.5) 

,, 

G ••• l 4 10 11 l •--•• ••• •--•• • •• o.s 3 i-•:? -0.7 
(40.7) 

B •· ... 2 3 3 17 2 
(62.9) 

. ..• ·-•• ••• ••-• o.6 3.s .0.4 

-b Mean of the absolute values of the individual errors. 

,& 
Expressed in terms of the number of' annuli observed on the scales,. 

3 
V Mean known age was 4.2, 
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in:vestigators and by the recovery of marked fish ot known age. 

(Number of tpecimens bl parenthesit) 

M:$ Grottp 
I l.J. III IV y VI VII UJ..L 

• •• ••• • •• 12.1 J.4.2 15.2 17.5 18.8 
(7) (6) (3) (a) (7) 

••• a.:; 12.1 14.4 ui.9 • •• • •• • •• 
(1) (}) {12) (6) 

• •• 10.a 15.2 17.1 20.8 ••• • •• • •• 
(;) (14) (8) (2) 

12.1 14.0 16.2 16.9 ••• ••• ••• ••• 
{;) (4) (7) (6) 

••• 10., 13.2 14.6 18.2 17.6 ••• ••• 
(2) (5) (7) (11) <a> 

• •• l(>.4 1:,.9 17.4 20.4 •·•• .... • •• 
(2) (10) (14) (1) 

••• 10.4 1;.3 16.2 20.0 21.2 ..... • •• 
(2) (9) (10) (5) {1) 

•••• • •• 1;.o 15 •. 0 1a.9 ~5.4 •·••· ••• 
(7) (9) (8) (3) 

'¢, 
Only smaller specimens of this age group represented. in rane.om sample used in th.is 
study. 

u 

20.9 
(2) 

• •• 

• •• 

• ••• 

• •• 

• •• 

• •• 

• •• 



.Attva11·aging had been eompltr\ed, the eorreet agea of the aamples 

wex-e ci:mrgut,tl'and. the results o.:pared. A total of 189 individual age 

d.6tel!mlnatiOJ1s by th~ group w•r• poadble. Nine specimens wre 4ia..,arde4 

by two workers as unreadable. Of the balance of 180 d..eterminations, 

71, or ,9.4 percent. were correct and 109, or 60.6 pe:rcent.,. were incorrect. 

The distribution of errors ot age determination,. mean errors, and dif .. 

feren.oe between estimated average age and true avere.ge age for the 27 

la.k• Wout namtned by all in,..etiptort is detailed in fable 1. The 

de'fi&tion in years of estitnated, tr• tru• e.ge is expuessed in t•tms of 

th• number ot annuli observed or not observed on the sea.lea. fb.e t:ru 

average, or mean known age, ot these spee:imena was 4.2 years. This :f'igUl"e 

is used for statistical convenience. In actuality. it represents the 

average number of anxi:~11 theoretically present on the a;eales of' the fish 

at tke ti:ae of recapt\U"t,1.t. 

Whe •••• recorded £or ilidividal investigators enenfl•d froa 11.1 

pereet to 62.9 percent eorreet ag• a.•urminations. Three indi:vidu&la 

aged more than 50.0 percent of the speeiuutna oorreotly. S•e personal 

bias in the interpretation of the scales was evidut in several instances. 

Investigator "A" oonsist•ntly overestimated the ages. where as all errors 

made by investigator "E• were errors of' underestimation. fhese two 

individual• weJ."e extreme eases. Errors made by the balance ot the in

vea'tigatora were distributed both above and below th• true ages. although 

the general tendency was to underestimate the ages 0£ the fish. 

It is interesting to consider the diversity of growth-rate data 

that might have resulted had each investigator prosecuted an independent 

growth study with the material at hand. To illuetrate thia possibility 

the average total lengths of age groups 0£ the lake trout eamined. as 



estimated froni the scale readings ot ea.eh investigator, are presented 

1:n Table 2. The t~ue average total lengths for age groups r•presented 

in the series studied is inse?'ted tor comparison. 

In view ot the tremendous numbers of' errors in aging1 some of the 

errol"e or estimate of the average length of the age gl'oups are sur ... 

prisingl.7 small,. For n:a:in.ple, ia age group III• tour ot six investiga ... 

tori were within 1.0 inches of the correet e1tima:te. In a.ge group IV• 

three of seven 1nveetigatort and in ag• group v. fe:ur Gf su i.nvestiga:tore 

were within l .5 in~hes of eorreot estilnatia~h Some compensatory errors 

have oontributed. to their success in this regard. fhe greatest error 

lay in thEJ establishment of ag• groups that were not present in the 

sample. this was so prevalent in t"Wo inatanoee ('ltible 2) as to completely 

displace, to the right and 1w the left, the rate of growth as visualised 

oa .f.Ul ag• group ••a.le. 

fhe date. or this report cannot serve as a baaia for $.lly ~nenl 

ooncluaio:ns as to the applicability of the scale method for the lake 

tl"out. or to imply that the data on age., based on scale studies., that 

have been presented by othel!" workers are inaeoure:te. It is o onoeded. 

that lake trout see.lea a.re generally difficult to interpret tor aging 

data. J'urthermore1 it is now rec:,ogni.zed that the facility with whieh 

scales may be read will vary from population. to population within the 

same species. The data presented herein demonstrate that the population 

from which the specim-ens used in this study were drawn doea not lend 

itself well to determinations of age by the scale method. It may well 

be a measure ot the success that may be antieipa.ted with this technique 

when applied to populations of fbh whose annular sea.le markings are 



1nd1stinet, irregular, or poorly defined. On the other hand, it ia 

entirely possible that in other populations of laka trout, the soale 

method •Y prove to be auooeu:ful within narrow limits of aocuraey. 
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