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MONTARA TEPARTMENT OF FISH AND GAVE

PUGHERTES DIVISION

408 PROGEEDE HEPORY

State  Hontans Titie ¢ and growbth anslvsis of fishes of
Project Ho, F-3=H-7 Plathesd lale ~ Uskonee
Job Ho, I-b
Period Coversd July 1. 1972 through June 30, 1973
ABSTHACT

Age end growth charscterigtics were established by anslyzing measurements
from L0 scale collected from Flathead laks during the 1972 growing season, in
insignificant desgree of overlap in the size range between age groups allowed
separation on size alone, A body-scale regression snalveis showed z strong
degree of linearily. Growth increments were calculated by fitting scale meagure-
menis into the emperical formula derived from the body-scals analysis. Gvowih
differences were noted between fish of the same age but maturing differently.
Four year old {IV ammmli) koksnee dominated the mature fish present in the 1972
sampling, Veriability of the age at maturity between vears and mexes was noied.

BACKGROUHD

Flathead Lake in northwest Montans is the state's largest and one of the most
important fishing lskes, The large lake contains 20 fish species, Enowledge
of their habite and the relationship between them, is essential for manazing the
figherisg regource. termination of the age of figh is imporisnt beozuse it is
basic to assessing inira~ and inter—specific relationships. Age determination,
in conjunction with length and weight, relate o productiviiy.

Age and grovwth studies have been limited on this lake because of its larg
size and great depth and the difficuliy of coblaining adequate scals samples, 0
vecent fish sampling program, 1967-1970 and the development of & new experimental
purse seine have provided adeguate numbers and sizs gelsciion fish for scale
gamples for sge and growih amalysis.

OBJECTIVES

The objective of Thi
geven~year accumvisation o L

seasonal sampling of fish on Flathead ILske
will provide growih information for nresen
work will include the aznalve

kokanes, lake whitefigh, out

figh.



PROCEIRES

Scale samples for the age and growih analysi
&

collected during the 1972 growing = BEOL, Juns
zeales Trom fish 200 mm 7.5, and longsr were o
checke with samples from smeller Tish primarily taken from fish collected in the
DUrse seine,

Fish were meagured to the nearest millimeter o total length (7.1.) and
welghed to ihe nearest gram. 2 scale sample was extracted From the figh in an

area above the lsieral line and Just posiericr fo the dorsal Fin, The msoales
were gensrally sxtracted from the fourih vow of scales above the lat ilin
and stored in individual envelopes for each fish., Plastic impressions were made
from the sosles in hydraulic press with head plates regulated at 200° ¥, Topreg-
glong of scalss wers enlarged 67 diameters with the 214 of a Bauech and ifomh
miorobeam projector. Measurements of the anterior radii made along s ventral

20% radial line, (Clutter and Whitesel, 1956, Mosher, 1969, Warver, 1968) and
rounded to the nearest even millimeter were uged to develop the body-scale relation-
ship, Average fish lengths wers used,

PINDINGE

& Total of 430 kokanee scale samples collectsd from Flathead Lake during the
1972 growing season, June £ through Auvgust I, 1972, were analyzed for age and
growth characteristics. 4 length frequency histogram of the age groups Dressnd
was prepared {?ig&re 1). The percentages of each age group were as follows:
Age I+ - 19.7; &ge IT+ - 23.3; Age ITT+ - 2L.9; Age TV+ - 32.9; Age V+ - 0.3,
dge group V+ (5 year old figh) was represented by one fish and was not included
in the freguency histogram: no figh of age group O+ ware itoken furing the ocollse~
tiong.
ectively, at time of
0 inches)}; 267 mm

The average total length of age
capture were as follows

5 4

(10.5 inches): 309 mm {

The degree of overlap in total iength between adjacent &ge groups wes inelg-
nificant (Figure 1) during the 1972 season, and this allowed the separation of groups
by size alone. This was not the case during the age analysis of the 1971 kokanee
data (Hanzel, 1973) when considerable overlap in total length was noted between
age groupe [+ through IV+  The degres of overlap between age groups is apparently
aifected by the annual growth and should be checked before the length Treguency
method 1s used.

Growih rate of the kokanee was determined by Tirst establishing the relation-
silp between the body length aznd the anterior scale radius {eﬁlargﬁd 675
velue of 0.9813, the coefficient of variation "r', developed on L3I0 scal
a etrong degree of linsarity between the body-scale neagurements.
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A regregsion egquation wss calculat rom

\ = 1 body-scale measuremente;
el = 23067 Anterior Scele Hadius + L9, 141k
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Mean body lengths for sach scale radiug were plotted as mhown in Figure 2.
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Growth increments wers caloulated by asse group, sex and state of waburity
{Table 1}. Biate of maturity was est h 1 tissues and
determining whether the Fish would or would not Spawn ﬁd&&f? the 1972 season.
Analysis by these catagories sllows comparison of growih for different perinds for
any specific age and also provides data on fish the same age that would mature a2t
different rates,

The age groups of mature and non-mature figh, for ages 7 yvears and older,
showed differvent growth patierns. HNonematuring fish of ithe same &gt wers generally
20 wn swaller than these that would spawn that season. Since combine increments

fal

of growth for each sex were similar (Table 1), aversgs increments of

{ sexe 5 GQ&Ql?%é and mature and lmmeture combined) for ages I+ through Y+ were

106: 5 y 27 and 15 mam, regpectively. The annual growth increment of the
?Eagﬁeaé M&k& kokanee showsed a progressive decresse with incresssd sge,

Age at waturiiy was determined for 275 kokanee a*@bia 2} The percentage of
mature ages II+ and older figh wes 65,6 3&%%@& for meles and 65,7 percent for
females. The sex vatioc of males 4o femals guring ?%?g was 1.0 male 4o 0.0
femeles. The 1971 mex ratio was 1.0 t¢ 0.5 (Hanwel, 197 733,

Four-year-old salmon (IV annuli) comprised the largest portion of zll mature
7h

age groupsg. This age group repressnted .5 pevoent of the males and 65.7
percent of ths females. This dominance of h-year-cld fish was a2 shift from the
near equal representation of 3= and l~year-old meture salmon during the previcus
geason, 1977. The variability in the ags of maturity of salmon within a bedy of
water ig further illustrated when the percentages of msture fish in each age TTGUT

and sex are compared, Table 2.

The youngest age group of mature figh was represented by 2-year-old males and
Feyear-cld Temaiss, Two-ysar-old mature females have been reported, [Hangel, 1973
but none were taken during the present smesson. A4 S—yvear-old male wae the oldest
mature figh,

HECOMMENDATIONS
It 1s recoummended that the sssessments of ithe growth cheracieristics from
kokanee scale collections be continued another vesr. Additionsl time ig needed
to measure anmual growth variations and +o establish aves differences. This infor-
mation ig basic to the sssessment of mortality rates, sbundanse, distribution
and habitat requirements.
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Table 1. Average caloulated o il
c&§$w“9 of kckanes 1 {
lathead Leke, Jups £ - éagasi L, 19

Average lengih

He, of 2t caviure Calculated length at anmulus formation
Fpow Sex Fiah o Tl =incheg- 1 2 :
T+ . - - - - - - - -
- 2 126 5.0 100 - - - -
Unk 7o 13 5.3 109 - e - -
I+ = 1 207 8.1 108 193 - - -
& 1 207 8.1 107 185 - - -
Bom 23 203 B0 109 190 - - -
G = - - - - - - -
Unk s 203 8.0 110 185 - - -
I+ &= 37 265 0.4 106 193 256 ~ -
e 13 287 1.3 17 213 27 - -
G 18 255 G.7 07 162 255 - -
D+ 2h 265 10,6 110 201 255 - -
Unic 17 258 0.1 05 184 21t o -
Vs e & 252 Eﬁgg 99 188 x&? 277 -
B 81 31z f2 3 1 202 272 2a7 -
Q_,, o — . - = o~ .
9+ Lé 304 12.0 101 200 269 289 -
V+ & 1 kRt 13.2 a6 195 Zha 284 306
Average & 108 e 71 36 i
Inores g 109 31 &7 37
ment nk 109 57 Ly e
Aversge & 166 104 195 266 262 306
Length 2 111 106 197 264 200
Unk 153 10 191 251 29
Total 430 Welighed aver—
age of body 106 197 281 97 306

length at annu-
lug formation




Table 2. The ?&Eﬁ%?%&g% o
kokanee congidersd
mature fish repra:

cotal number of male and female
re and the provortion of
Y each age group, Flathead

Ve Femalen Combinsd
v 4 £ it

Age % % of % % of % % of
Groun Yature Total Yature Tot Meature Total
e e e . P ot s
1T+ 50.0 2.8 - - 27,8 7.8
1114 26.0 11.9 60,0 3.3 1,1 20.7

e i & el “
3:%; j}as ?27‘.93 j@@si} ?:t‘;}g? 9:«93 rg?fsz{:}

Vo W00 .9 e — 0.0 0.5

1969, Identification of Pacific salmon and steslbead tront
by sﬁaée ghax&eé&xistﬁesq U.8. Dept. Int, USFSAWL. Bur. of Comm, Figh Diw,

317,

Barver, David W. 1968. Identification of adult sockeye salmon groups in the
Chignik River system by lacustirine seale measurement, time of entry, and time
and location of spawning., Univ., of Washington., Pub, in Fisheries, Vol., I1I.
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Prepared by Delanag Hanvel

Date dune 10, 1970

Waters referred to:

Fiathead Lake 7-6L00-03
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