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Abstract

Scales of lake trout of known age from an inland Michigan lake were
examined., The scales were exceedingly difficult to imterpret for aging
data, Seven investigatora>mada age determinations from the sealss of &
sories of 27 specimens., Of 189 scale samples on which individual age
determinations were made by the group, nine were discarded, Of the bale
ance of 180 determinations, 39.lL percent were correct and 60.6 percent
were incorrect. Some personal bias in age determinations was appasrent
but generally errors in aging were distributed both above and below the
true ages, Growtherate data, computed from the ages estimated by each
investigator,. deviated slightly in some instences from true measurements,
but in other cases resulted in growth rate curves severely displaced to

the right of the left.
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Considerable interest has been displayed by filshery biologists in
recent years in the accurasy of age determinations mede by the scale method

for certain species of fish, The lake trout, Cristivomer n. namayoush, has

been the subject of some of this interest.» Several investigators, feamilar
with this species, have informed the author that they have experienced
considerable difficulty in attempting to determine the ages of lake trout
from scales, Initial attempts by the writer to determine lake trout ages
by the seale markings were made with diffieulty and aceompanied by &
marked uncerteinty ss to the ascuracy of the results. Orowth zones on the
peales of some specimens appeared reasonably consistent, but in many they
defied all efforts at interpretation. The distinetness of the characters
ordinarily mest useful in distinguishing annular markings {(such as com
pressed or interrupted cirauii and "eutting over”™ in the lateral regions
of the soales) was extégmely veriable from fish to fish and even from
scale to soale,

A golleetion of lake trout of known age was eveilable and advantage
was taken of this opportunity to check the accuracy of the scale method
for the population from which these fish had been taken. These specimens
were identifieble recoveries of fingerling and "2-year-cld” lake trout that
had been planted in Birch Lake, Cass County, Michigan. A careful check of
gtate fish hatehery records was made to establish their precise age at the
time of planting.

For the purposes of this study, a series of 27 specimens verying in
known age from III to VI were picked at random from the Birch Lake mater-
ials, These particular lake trout were all recoveredyduring the late

spring, summer and fall, and were believed to present no problem as to the
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presence or absence of an srnulus et the margin of the seales, Lake
trout recovered :ram enother lake during the months of Februsry and
March showed evidence of annulus formation taking plece at that time,
The earliest date of collection in the series picked for study was

June 25, 4 small beand of growth was evident on the scmrles of these
specimens outside of what was taken to be the last annulus and was con-
sidered to be evidence that the seasons' growth had begun sometime
prior to the earliest collections.

That the figh recoversd wers planteé as "2.year-olds® might oon-
ceivably have caused some errors in age determinations. These "2.year-
01ds™ had spent their first winter in hatehery ponds (they were planted
early in their seéon@ winter), It has been observed in the past that
hatehery-reared fish frequently exhibit irregular or indistinet annular
markings for winters spent in the ponde, However, & sample of the Bireh
Lake planting, taken at the time of planting, was aveilable for examina-
tion and an anmuler mark for their winter spent in the hatechery ponds
was distinguishable on the soales.

This series of 27 scale samples was presented to each of a greup
of investigators with the object of ascertaining what wvariations in
the interpretations of age would result, In eddition to the writer,
six fishery biologists of moderats to considerable experience at soale
reading examined these samples and recorded their age determinations.
Four of the ccoperating biologists (A, D, E, F « see Tables 1 and 2} were
provided with no pertinent information coneerning the specimens other
than the nature and purpose of the study and an identifying serial nuwn-
ber for each mounted scale sample. The remsining three investigators
(B, G, H) had at their disposal the total length, date of capture,

locality and sex of sach specimen,
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l.=-Distribution of errors of age determinetion, mean errors, and difference between estimated average

age and true average age for 27 lake trout from Bireh Lake. (Percentage of specimens aged correctly

in parenthesis)
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Expressed in terms of the number of annuli observed on

Mean of the absolute

values of the individual errors.

3
V lean known sge was L.2.

the scales.
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Table 2.«wAverage total lengths (in inches) of age groups of leke trout
from Birch Lake ag estimated from seale readings by seven
investigators and by the recovery of marked fish of known age,

(¥umber of speeimens in parenthesis)

_ e Groux
Investigator 0 1 IT_ | 111 Iv VT Vil Viil X
4 vee | ves coe | eee | 1201 | 12 | 35,2 | 17.5 | 18.8 |20.9
(7) (6) (3) (2) (7) (2)
B XX ] LE X J 8.3 1201 1}-}.‘)4 18.9 . & [ B R J s ee L XX
(1 (3) (12) (8)
D vee vee | 10,8 | 15.2 | 17.1 | 20.8 ces cen
(3) () | (8) (&)
E 8.3 12-1 1’4.0 1602 16-9 san ans [ XX LER ] XY
(1) (3) (L) (7) (6)
F “o i ve 1063 15.2 1}406 18‘2 1706 LR X J (2 4 see
(2) (5) (7) (11) (2)
G (XX (X2} 190)4- i 13.9 l?.Ll‘ 26.’4 [ 7 . X" e
(2) (10) | (i) (1) : |
H N sk 19.1} 13.5 16&2 20-0 21.2 [ X oy se e
' {2) (9) | (10) {5) (1)
True
averages vee | ene vee | 13,0 | 15.0 | 1809 [WA5.h | ... vee ves
{7} (9) (8) (3}

1
v Only smaller specimens of this age group repressented in random semple used in this

study.
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After all aging hgd been campleted, ths correct éges of the aamplss'
wWere éampnﬁed and the results ecﬁpared. A total of 189 individual age
determinations by the group were posaible., HNine specimens were diseardsd‘
by two workers as unreadable, Of the balance of 180 determinetions,

71, or 39.. percent, were correct and 109, or 60,6 percent, were incorrect.
The distribution of errors of age determination, mean errors, and dif.
ference betwesn estimeted average age and true average age for the 27

lake trout examined by all investigeators is detailed in Table 1, The
devistion in years of estimated from true age is exprpessed in terms of

the number of annuli observed or not observed on the scales. The true
average, or mean known age, of these specimens was L.2 years, This figure
is used for statistioal convenience. In actuslity, it represents tha
average number of annuli theoretically present on the scales of the fish
at the time of recapbure, |

The scores recorded for individual investigators extended from 11,1
percent to 62.9 percent correct age determinations., Three individuals
aged more than 50.0 percent of the specimens sorreetly, Some personal
bies in the intarprétation of the seales was evident‘in several instances,
Investigator "A" consistently overestimated the ages, where as all errors
made by investigator "E" were errors of underestimation. These two
individuals were extrems cazes. Errors made by the halance of the inw
vegtigators were distributed both sbove and below the true eges, although
the general tendency was to underestimate the agess of 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 materisl at hand., To illustrate this possibility

the average total lengths of age groups of the lake trout exmmined, as



estimﬁted from the scals readings of each investigator, are presented
in Table 2. The true average total lengths for age groups represented
in the series studied is inserted for comparison.

In view of the tremendous numbers of errors in aging, some of the
errors of estimate of the average length of the age groups are sur-
prisingly small. For example, in age group III, four of eix investige-
tors were within 1.0 inches of the correct estimate. In age group IV,
three of seven investigators and in age group V, four of six investigators
were within 1,5 inches of correet estimates. Some compensatory errors
have contributed to their success in this regard. The greatest error
lay in the establishment of age groups thet were not present in the
semple. This was so prevalent in two instances (Table 2) as to completely
displace, to the right and to the left, the rate of growth as visuslizsed
on an &age group scales.

The date of this repert samnot serve as a basis for any genersal
conolusions as to the applicability of %the seale methed for the lake
trout, or to imply that the deta on age, based on scale studies, that
ha#e been presented by other workers are inaccurate., It is conceded
that lake trout seealss are generally difficult to interpret for aging
data, Furthermore, it is now racognized that the facility with which
scales may be read will vary from population to population within the
seme species. The date presented herein demonstrate that the populetion
from which the specimens used in this study were drawn does not lend
itself well to determinations of ags by the somle methode It may well
be & measure of the success that may be antieipated with this teshnique

when applied to populations of fish whose annular scale markings are
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indistinct, irreguler, or poorly defined. OUn the other hand, it is
entirely possible that in other populations of laks trout, the scale
method may prove te be successful within nerrow limits of accwracy.

INSTITUTE FOR FISHERIES RESEARCH

Vernon C. Applegate

Approved by: A. S. Hazzard
Typed by: S. E. Bommer



	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008

