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Title  The geasonal and depth distribuition of the

Job Ho. Iz figh povulation in Flathead Lake
Pericd Govered July 1, 1971 through June 30, 1972
ARSTHALY

te sample fish ai depths greater tham 150 feet were
= 1971, The gversge aatﬁi of a 600-foot long net was
six fish per net. Laﬂw wnitefish, kokanee, Dolly Varden and pygmy whitefish
were collecied at the 180-foot level while the latter two species persisied
te the 2T0-foot level,

Floating monofiliment gill nets, 2EG Feet by 2L feet, were successiul
in capturing kokames in the limmetic areas of the lake. & longer net with
amaller sized meshes was recommended 1f kokanes gmsller than 2350 mm (9sv
inches) were reguived. The 1 1/Z-inch end 2-inch mesh sizes collected the

same size salmon as were caught by the fl&hﬁfﬁaﬁ. Plastic bottles atitached
tn the ficat line at B0-Ffoob intervals with drop lines with depths to Swenily
faet, were successful in suspending a drift net st predetermined depbhs.

The sverage size of mature gpawning kokanse was used to reflect annual
changes in the lake population from 1938-1972, Cther charscteristics of the
anmual kokanee population by area were described uaing length Irequency poly-
gong. Althougn this methed iz copnvendlent, snd digtinet size groups of gaimon
exist in the lenginh fregquency distribution, total length alone cannot be
used to debermine the spawning year of the females.

£

BACKGROTUND

Tizthead Lake, in northuesiern Montana, is part of the large intrade-
pendent lake-viver gysten that coniains populations of migrating saimonide,
This gystem offers the public a national renownsd lake apa SLre&m {l$£8?¥
and many other types of water-based recreation amidst a =
The lake has 126,000 surface acres with a maxizm depth o
fed by a waters containing over 180 wiver miles which includee portions
of Clacier National Paxk and the Hob Marshall Wildemmess.
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Fighery investligations for The Fiathead drainsge weve Ilrvsel inltiated
. £

> &
in 1953 and dirvectsd toward the sssesssent of the fishery in the river gys-
tem above the lake. This work defined the interdspendent relationship be-
tween the lake and river systenm. Toe recent work has been dirscied btoward
the gatheving of kaoowledge of the Tisheries resource, the spaltial habitais
varicus gpecles ccoupy and the factors that tend to degraede or destroy them,

&
4
[

OBIBRCTIVES

The objectives of this study are o develop technigues for using spec-
izlized egquipment in determining the relative sgbundance of the various fishes
in %he lake, to- determine their seasonal geograpnic and depth digtribuiion
and o establiish criteria for messuring year to year trends in speciss poou
lations.

PrOEDUHEES

4 yesr-around fish sampling program was initlated in 1966 and has con-
timued through December 19706. Figh have been collected on o gystematic
schedule as the basis for defining the sessonal and depth distribution of
populations in the lake (Hanzel, 1970, 1971 and 1972).

ith the completion of the sysltemaltic sampling, emphasis of the Job has
toward sampling of small apeciiic areas 0 deternine the arveas, range
and extent of the ssasonsl movements of kokanes, Dolly Varden and cuitthroal

Ploating monofiliment gill nets, 250 feet long and 25 feet deep, were
fighed on the surface in the limnedic areas of the lake while the 600-foot
"Blathead Net" was used for sampling the bottom fish in benthic areas of
the lake. The Tloating net consisted of fiwe sectionsz, sach 5O feet with
the szme mesh sizes as for the "Flathead Net" described by Hanzel, 1970. The
floating nets were never fighed unattended or left overnight, 4 one-liter
plastic bobtle was secursd to the fleat line every 50 feet Yo position the
net and provided additicnal floatation along the net. The bottles on drop
lines, up to tweniy feet in lsngth, suspended the drilting net at a prede-
termined depth.

411 measurements were bo the neavest millimeter in total length (7.5.),
weights to the nearest gram and scale samples extracted and stored in indiv-
idual envelopes. A cursory examination was algo made Inte the abdominal
cavity for sex determination and gonaGal development.

: ares were first mads duving
1, as previous netiing series has not sxceedad sampling depths of
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150 feet. A short descripiive note by 1629 is
the oniy publighed reference o figh 1 ., He
gtated in 1928, "We have taken 1% {me 75 feet,v
The maximum depth of the trench reache ed.  Two
shelf sreas bordering the trench ab de e looated
by sonar and selecled as petting sltes ging the
00t v 2L "Flathead Net” were made parall L shelf.
Placenent and ailignment of the net were ch SOTIAT .

As was expeched, the caten of fisn wes = Fravious
catohes with the same net in the vicinity = v oin water shallower than 100
foet, averaged L1.7 fish per net (Hanzel, 1

Four fish species collected at 180 feet were:
figh, lake whitefish and wokanes in decreasing ord
Varden and pygrny whitefish versisted fo the Z70-foot level. Although no
1pke troubt were taken in the deep are Enown o OCCUDY Some

Most of the Dolly Varden tsken during the geries were immature {ish
renging in size from 208 to L77 mm T.L. (8,2 to 18.8 inches}. Omly ome fish
cxceeded the 18-inch (457 mm) minimom size regulation which is curvently
enforced for this species on Tlathead Lake. All pygmy whitellsh were mature
and ranged in size from 96 to 124 mm (3.8 to L.9 incheg), The lake white-
figh taken were all mature fish that vangsd in size from 33L to LOJ mm

{(13.2 to 15,9 inches). (me kokapee lfoken on the 180-foot ghell, was an

e ture female that measuved 225 mm (8.8 inches).

4 series of 10 floating momofiliment gill nels, 250 feet by 55 feset,
were made during July, 1971, Ie anllect information on Zokanse population
structure in the schools found in the limmetlc areas of the take., Uabches
nade in avess whers salmon wers  fivat located by the sonar wers predominently
kokanee with an occaslonal smakl, 2 to b pound, Dolly Varden heing haken.

The two smaller mesh sizes, the 4 4/2- and 2-inch stretohed MEapUrS, caught
mosd of the fish. FEven the larger Dolly Varden were found in these two nesh
sizes suggesting that they were chaging or atiracted to the area by the
thrashing of the dying salmon. Yets were all set during the daylight and

wers Arift fighed for four hours and caught an average of ten figh per net.

Two predominant size groups of palmon were taken in the floating setis.
" v ﬁgz;’
el ot

The group of smaller fish ranging in length from 229 to 267 mn (9.0 to 1
o FRr s 5 % I3 -t PR z 3
iﬁﬁheﬁ} averaged 260 mr {10.2 inches) ﬁ%&i% the group ol largser £igh Tanging
o - #3

vom 292 to 333 mm {11.5 to 13.2 inches aversgsd 318 mm (12.5 inches.)
Maturation of individusis of both groups were checked by examining gonadal
development, 3Ioth semature and mature fish wers found within the two size
roups, stggesting that size alone camnot be uged o determine the maturity
of the Flathea
utilimlng 4esp

by

by U e

4 Lake salmon. By late July, the salmon wele found o be
or water and the surface netting was suapendad,
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Zoksnee Croel Cheoks

The sverage individusl lengths of galoon in the population have often
peen used as a basis to compare growih in different areas or bodles of
water or population differences in different years. Ranzel 5%§é£§ and Liek
(41960) used these meagurements to 1llusivate the variations in ?a@ai Llength

ey H

at maturity and inferred population differenc
ments were hamed on individusl foisl lengths taken from mature [llsh collecied
on the various svawning grounds.  COollection TiEEL nis have hesn Lon-
tivmed and rvefleot the armual changes that cocuvred in the Flathead Iake
kokanes population, 1936-1972, Figure 1.

Tn 1968, additional data on koksnee lengths were oblained through
sreel checks. Scals aai&eUUzﬁﬁs were aist made on the salmon prior To ihe
time the meturing ssimon scales gharied S&leﬂg gigna of resorption. Col-
lections were generally made during the latier part of August, three months
prior to the data taken from mature fish. Although thisg dats represent s
different segment of the kokanee population, they show the same type of
filuctuation as in messurements from the speswnlng populations, Flgure 1
(1968-1972). The oresl date were from bolh wature and immature salmon,
while all the spawning run data were on mature {ish. ifferences In toial
length between the average combined séxes of kokanes taken by anglers
during Avgust compared to that taken later during the spawning period for
the vears of 1968 through 1972 were 23, 23, 20, 2% and 3% mm, respectively.

Other characterigtics of the kokanee population can be illustrated by
comparing the ammual length fregusnoy paxggﬁﬁs of angler harvested kokanee,
Figure 2., Males outnumbersd the femalies during all the éﬁg&gt maaﬁuremenés
but the major frequency modes fox both sexes remained within the same length

s«

interval. The male %o female ratio for the years 1968-1972 was 1:0.7, 0.6,
O.l, 0.6 and 0.6, respeciively.

....J

Polygons, for the years 1968 through 1972, compare annval changes in
zgtﬁ freguency modes when the fish sX§e“*e weed Lncreazed a@ﬁrage total
leﬁg%mg (1968, 1969, 1970) also when length remained the same, 14971 and

in 1572 when thers was an apparent decrease in average total length., Two
modes were spparent within the same size range In 196G, 1970, and 1971 with
the smaller mode of mincr lmpowtance. In 1972, the smailer mode made up 2
larger percent of the toital sawple With = gma$i er percent of larger fish
in the sample, the average slze apw: sared to be reduced, This change in

the pattern does represent a modification in the composition of the kokanee
population, ab lgags that segment wak%ﬁa gg fighermen, rather than decr reaned
growth rate, The progressive movement of The wodes toward larger sized

figh from 1968 to 1970 does reflest the e&fﬂc+ of an increase in growih
rather than changes in the size composition of the catbch.

gmf v@ o
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The sime range of kokanee checked in Tishermen’'s sreeis in four fishing
areas during the summer of 1971 showed variations between areas, PFigure 3.
The four sanple amens repregenisd Tthres ;@pa?ag f;s%&rg N Gt {%&kegidag PBig
Arm and Bigfork) and one unususl fishing ares {(Polson).
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Figure 3. Llength frequency polygons of kokanes collisched
by fishermen in four distinet fiening areas of
Tlathead Lake, June 15 = July 20, 1971,
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The Takeside area is located in the nerthwest end of the lake,

it
i
e
e
i

{

Arm ares along the southwest shore, the Bigfovk area in the norihesst enc
and the Polmon area in the extreme southern portion. The three popular areas
are fished regularly by fishermen bul salmon are enly caught f&ﬁéiy in the
Polson area. A large school of koksnse apparently nteved Polson Bay and

were found by fighermen on June tat, kokanee remained in ihe viginity of the
~itv dock until June 21st, then Gisappearvsd. This was the first record of

galmon taken in the Polson aress during the spring or supnsy months.

The polygons of the salmon caught in the regulzr fish areas
similar in the composition with only a slight increase in the sl

th ne of
#iuh as the season progressed, Fish from Poleon Bay were represenied by an

sdditional mode near the maximim size. It was upusual bo find salmon his
large so sarly in the season.

Sipe digtribution of the kokanee taken In these four areas 15 summarized
in Table 1. While the size range 4id not differ velween the areas signifli
cantly, the extremes of ihe range 414 peour in the Polson srea, which was
also the earliest asite sampied.

T+ was also noted in the sample from the Polson area that the averags
size of the femsles exceeded the average aive of the males. Femsle Kokanes
from Bigfork were the smallest and gver ged 16 m {0.6 incheg; less than the
sveraze length of the males. Average aizes of both sexes in the Lakeside
and Big Arm sample were nearly the same.

The state of maturity of the female salmon was fdetermined by comparing
the size of the egg diameters. It was determined that female salmon would
spawn that fall if egg diapeters were 1 mm or larger by July tet. The pro-
portion of females that would spawn that coming fall from the four areas
ranged from 68.2 %o 73.3 percent. 4 considsrable overlap exisis in the size
ranges of total length mepsurements, between the group of females that would
and would not spawn thatl year.

Compariszon of data fomm the floating net, the creel data and from data
obisined at fall spawning exemplify that changes do exist between the annual,
sessonal and srea kokanee populations. Thepe variations in the size composi-
tion within the harvested segment of the population probsbly ocoour when Thea
anmual growth has increased oF secressed. Although convenlent slze groups of
salmon in the population do exisd, eize alons carmot be used fto defermine
the yvesr of maturity for the femple salfofi.

RECOVIEDATIONS

The present emphasis of this siudy should be continued with the speocial
consideration given to the ithres najor game fish spscies, koksnes, Dolly
Varden and cutthroat trout. Emphesis should be on the renge and extent of
the seascnal movements snd the areas utilized by the two year oid and voungesx
figh, We also need to develop methods for determining relative abundance.

The work planned will bs conducted within the small selacted areas during

B
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limited seascons. The kpowledge gained through the work on t
in the determinations and the accursle assessues nt of age and growith of the
fish populationsg in this lake.

The guspended drifi fishing of mono filiment zill nels was cons a
satiafactory method of wolletling salmon in the limmetic arsea, but it is
vecopmended that t&ﬁ nets used coniain more netiing of sach mesh, 150 feet

3
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rather than 50 feet uped; and that they contaln two smeller mesh sizes,
% 1

and 1 inch streiched mensnie and te delete the meshes larger then 2 ince

o
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