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ABESTRACT

Age and growth chavacteristics were established by analvzing measurements
from 1,348 scale samples collected from Flathead Lake during the 1974 growing
seascn. The degres of overlap in the size range between age classes [I1I4+ and
1Y+ did not allow separation on size alome. Three-vear—olid kokanee dominated
the mature fish during the 1974 season. Varilability of the dominant age group
within the spawning popularions was noted.

BACKGROUND

Flathead Lake, in northwest Montana, is the State's largest and one of the
most dmportant fishing lakes. This large lake contains 20 fish specles. Know-
ledge of their habits and the relationship between species is essential in
managing the fisheries resource. Determination of the age of fish is important
because it 1s basic to assessing intra- and inter-specific relationmships. Fish
growth, in conjunction with length and weight, relates to productivity.

Age and growth studies have been limited on this lake because of its large
size and great depth and the difficulty of cobtaining adequate scale samples.
The recent fish sampling program, 1967 - 1970, and the development of 2 new ax—
perimental purse seine have provided adequate numbers and size selection of fish
and, in turn, scale sawmples for age and growth analysis of several specles of
fish, particolarly the kokanes.

CBIECTIVES AND DEGREE OF ATTATNMENT

The long-range objective of this job dis to establish relative sbundance of
the six major game fish speclies in Flathead Lake and to identify the environmental
factors affecting population changes., During this vear the scale analvsis portion
of a J~year age-growth study on kokanee was completed and is reported herein.
Substantial progress was also made on the portion of this study involving kokanee
otgliths.



FROCEDIRES

Scale samples
lected during the
total of 829 sampl
purse geine, walle

the age and growth analysis were Q%+aineﬁ from figh ool
rowing season, May 30 through Sephember 15, 197L, A
were ﬁeilected from fish obtained in bhe

End

58 samples were cbtained through sporismen cresl checks.
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The scale sample was extracted from the fish in sn ares above the lateral
line and just posterior to the ﬁ@%s 1 fing. The gealsp were extractad fyom the

T ] rsw o? scales above the lateral line and stored in individual envelopes
for sach fish., Fish measurenmenis were made to the nesvest millimeder in é&éai

i ) L.} and neavest gram in weight., Plagtic impressions were made f

in & hydraulic press with head plates regulated at POOYF, im@rﬁmmm
ions of the scales were enlarged 67 diameters with the aid of a Bausch and Lomh
microbean projsotor. Measurements QA the anterior radii were made along & ventral
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200 radial line, ( egrerg 96¢§ and rownded o the nsarest miiliméter@ These
measurements were the sane az ahase used by Hanzel, 1974, in his interpretations

of the 1972 and 1973 kokanee growth snalygis, Zaisawatei Eengtﬁm at anmulus
formation were derived from the body-scale relationship computed from the come
bined totals of 1972 and 1973 body-scale measurements.

PINDINGS

Kokanee Growth

4 total of 1,BLE kokanee soale samples collecied fron Flathead Loks during
the 1974 growing seasom, May 30 through September 19, 1 li, were analyzed for
age and growth characteristics. 4 length freguency histogram for the aEe groups
present was prepared {Figure ). The percentages of each age gZroup were as
fcliewgz Age I+ - 11.7; Age IT+ - 23.4; Age IIT+ - 39.9; Age IV+ - 25.0. No
ish representing age groups O+ were taken durs g the colleciiens., Twe fish re-

esenting age group V+ were laken, bul were not inciuded in this analyels.
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The average total length of figh at time of o capbure, for ages I+ through IV+
respectively, were as follows: 125mm (4.9 inches); 220mm (8.7 inches); 269mm
(10.6 inches); 285mm (11.2 inches). ?&e major changes noted when comparing the
avﬁr@gﬁ lengths for each age gwoup from 1973 to 197L, were the incressed size by
mm (0.7 1&@%@%} of the %ga ilT+ kokanee in 197L and the decreased size by 10mm
(0.4 inches} of age IV+ galmon. Thege changed brought the size ranges of these
twe age groups 20U cloge that ages IIT+ and IV+ could not be digiinguished by

size alons Flgaﬁ& ?;ﬁ Separation by size alope was possible during the 1972
and 1973 sesasons,

Growin vate of the 197L kokanee was determined affer esla “‘ishiﬁg & body-

length-scale Tadius relationship of the combined body-seale measursmenis obtained
during 1972 and 1973 seasons., Collectively, the 430 pair measuz&meﬁt@ of 1972 and

4l

the 1,047 peir measursments obiained in 1973 resulied in attaining s more acourate
body~scale relaticnship.
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The combined data vielded a value of the coefficient of variation "R
of G.9880. The regression sguation calculated from the combiped 1872-73
measurenents was: Body Length (T.L.) = 2.3 Anterior Scale Radius + 33.0,

Growth increments were calculated by age groups, sex and siate of maturity
{Table 1}. BState of maturity was established by examining gonadsl tissuss and
determining whethey the Iish would or would not spawn during the 1974 szeason,
The presentation of the data in these catagories sllows comparison of growth
for different periods for anvy specific age and alsce provides dats on fish the
same age that would mature at different rates.

The difference in calculated lengths of mature and nop-maturing fish, for
ages three vesrs god older, were ot as significant during 1974 as was found
during the 1972 and 1973 analvses, f.e., during the sarliier vears non-maturing
fish of the same age were smallier than those that would spawn that particular
SCABON .

The aversge Increments of growth, sexes and stages of maturity combined
for ages one through four were: 111, 8B4, 45, and 1%mm respectivelv. Forty-two
percent of & [ypical salwmon growth would ocour during the first vear of life,
thirty~-two percent the second, eighteen percent the third and eight percent the

ourth year of life.

Age at Maturity

Age at maturity was determined for 729 kokanse (Table 2). Three-vear-old
salmon comprised the dominant age group of the matuve fish (57.9 percent).
Four-vear—old salmon made up the remainder with {42.1 percent}.

The change of dominant age classes and thelr percent of the spawning com
position during the last four gspawning seasons 1llustrates the variabillicy in
the age composition of the Flathead Lake filsh., As stated in previcus reporis,
the 1973 population was dominated by age class three {(72.6 psrcent). Age
class four dominated the 1972 spawning population with 71.0 percent of the
spawners; while in 1971, ages three and four shared dominance with 51.9 and
45.9 percent of the spawners, vespectively. Age groups twe and five are found
in the spawning populaticons but rarely represent more than 10.0 pervcent of the
mature fish, collectively.

The =zex rvatio of males to femsles during the 1974 sesson was the same as
the 1973 season with 1.0 male to 0.7 females: this ratic is comparsd to 0.6
and 0.5 females per male duving 1972 and 1971 seasons, respectively.



length (millimefers) and sverage length
okanee that will spawn (+) and will no% spawn {-)
& e, May 30 - September 15,197..

H

Average iength

Ho.of =t capbure Calewiated length et smulue formation
Croun Sex Fish  wgme =inchese 1 2 3 %
T4 B 23 106 I.? 1 o = -
s 25 113 .5 16 - = o
Unk 131 131 5.2 i - - -
II+ oo 78 o8 8.9 109 201 - =
&+ - - ~ - - - -
- 58 229 3.0 110 208 - -
IRt - . e - - -
Unk z29 216 8.5 106 168 - -
III+ &~ Lo 258 10.2 113 191 238 -
&+ 21 277 10.9 11k 197 2hly -
G 25 255 10.0 ik 153 2ho -
e 158 272 10,7 115 157 2he -
Tnk 169 262 10.3 iz 191 238 -
Ve = 10 282 11.1 119 203 258 268
&t 165 250 1L 111 194 2L 261
e Z2 272 10,7 17 199 235 271
O 106 284 1.2 111 190 236 258
Uni 106 285 11.3 o9 186 235 o258
Average a 108 94 39 18
Incre- 2 107 101 32 18
ment Tk 1N Bl L0 20
Average & 539 112 197 2lie 261
Length Q 374 1z 195 Z2L0 2ER
e 635 110 193 237 258
Total 1,5L8 Veighed average 111 195 240 259

ef body lengith
at armulns for-
mation

H
L
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Tablie 7 The percentage of the toital number of male and female kokanes In
E g
sach age class considered mature and the percentage of the mature
filsh in individual age classes, Flathead Lake, Moy - August, 197L.
Malag Hemales Combined
% of % of % of
Age % Total % Total % Total
Clams Mature Hature Yature Mature Matore ¥a Ture
1i+
11T+ 81.4 56.5 86.3 £9.8 83.5L 57.9
Ve Sl 3 3.5 g8, 1 L0, 2 95,8 42,1
LG 1600 00,0
HECOMMENDATIONS
1% is recommended that the assessments of the growth cheractevistics from

kokanes scale o
cubthront trout

ollecticons be discontinued, The age and growth anaiyveis Tor

and Dolly Varden should be initisted,
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