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Georgetown Lake s a shallow 2,768 acre lske located at an elevation of .‘
6,429 feet, approxzimstely 18 miles west of the city of Anaconda. The lske
lies between the Flint (reek and Pintler Mountaln ranges. Georgetown was the
third mest heaviily fished lzke in the state in a 1975~76 statewide mall
creel census and probably still recsives more fishing pressure per scre than any

other lake in the state. Approximetsly 250,000 sub-catchable rainbow rtrout are
planted sach spring while kokanse (szlmon) and brook trout are self-sus £
Sporvfishing harvest nraéa&ﬁy excesds 300,000 game fish esach y@az with
dominating rhe catch although kokanee have steadily incrsased inm zhe harves
in recent vears.

Oblectives and Dagree of Atrsinment

The obisctives of the study were:
1. To messure the chavecteristics of augler harvest of game fish,

2. To megasure amnual vates of growth and wortality for reinbows and kokanes

ﬂ}

3. To measure the effects of reduced fish plants on rainbow growth.

4. To measure the average lengths of spawning kokanee and brook trout. Tn
initiate abundance index measurements on spawniag vuns and to delinsate the
effect of water level fluctuations on kokanee recrultment.

5. To moniter disscolved oxygen levels in the lake during periods of ice-cover.

6. To determine angler preference for management alternatives for rainbow
trout management

inter flshing zeasons
wers taken fzom

Age and length kanee and brook trout were gatheved by
glactro-fighing Stus he Hoveh Fork of Flinz Creek with a
Smith~Boot 1.0, back

Dissolved oxygen was measured during periods of ifce~cover s stendardized
sites on the lake using z Yellow Soringe Instrusments {(YSI) Model 57 dissoived

oRygen meter wWith & submersible probs and calibrated by the Winkler method.

?“*?3@@ and salmon scales were aged with the aid of & Bausch and Lombh
2etor 8t 2 magnificarion of TOX.
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Angler preference for razinbow trouf management wss sampled by g@ﬁtactiﬁg
individusls fishing on the lakse. Auglers were given a fact sheet on the fishery

slong with & stamped, pre-addressed postcard for indicating their prefersnce
o tne of three alternatives.

Creel Censusss

Three davs sud thivtsen days of creel census were conducted during the
1979 and 1980 summer fishls saons respeeilively. A tfotal of 645 anplers with

o na
& hayvest of 1%67 game fish wers dnke ryie%aﬁ {Table 1}, Catch rates in 1980 wexe
approximately double those dn 1379, zellscting o pav: morve inverviews with
ma;mﬁﬂ glmﬁ&f&ﬁﬁg The summer salmon fishery is 2 highly localized and
characterized by very high catch rates (up to 80 salmon/
crael census as conducted iz apt truly random and the
e

can he zasily bilased by the dnclusion of Interviews with
Puture cresl surveys should differentiate betwesn trout and

53 = e

31 within the rangs of summer rvates for the past five yvears
rage lengths of razinbows {(Table Z) have been stable but

i
. E
shoriey than desired over the pasi few vears. FEokasnee szaluon continus fo
decrease din length while catch vates are still high, indicating rontinued
high demsities. 4 large numbey of geme fish (1873} were checked in 1980 and
koksnee made up 57 percent of the harvest. While the ssason-wide harvest is
probably srill dominated by raivbows, it is likely that szimon are now a3
significant ; ; Iowever, while rainbow growth and caich rates
2 tabilized, kokanse growth I ".@&%ﬁé while catch rates have incraased.
Tovay dong? be an incressing problsm,
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Table 1. Angler effort and success during the 1979 and 1980 summer £ishing
sessons on Georgetown Lake,

Angler He . ,
Season  Tyna inzerviewsd Fish/hour ?ishféaﬁif ‘rin lengthk/ (hours)
197y Bhore 45 0.7
1580 Shors 136 0.8 1.8 (2% 3.9 (29

Boat 454 2.9 %.7 {B4&) 3.3 {643

Total &0 L | 3.7 {833 3.5 (933

1/ Sample size dn parentheses indlcates anglers completing trip

Table 2. Composition of the 1979 and 1950 summer angiing catches in Cecrgetown
@

Lake {(sample size in parentheses).
Hean Parcent of

Season Snecies lengih {loches) catch
18732 Balnhow trourn 0.4 (753 94 {883

Brook trout 10.1 (&) 4 (4

Kokange e Z {2}
198G Rainbow frout 1.9 {231 41 (774}

Braok trout 10.8 {40) 7 {1243

Kokanse 9.2 (99 32 {977}




Angler effort and success during the 1979-80 and 1980-81 winter fishing

P
i
o1 L
f¥t

gorpetown Lake.
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. . s F ss 3o i d - H .
SsaB0on interviaved Fish/hour Flah/davlts Trin lern th&i {hours}
197980 &7 &.7 12,9 {15} 3.0 (153
i980~81 223 2.4 14.7 {57 5.6 {37}

1/ Sawsle slze in

Fablis 4, cheg during the 197980 and 1880~81 wintex
own Lake (sample size in parentheses)

Fercent of

Saason Snacies Mesp length {inches) gatch

187884 Rainhow trout 11.2 {303 IR {1413
Brook troutb 11.8 (2> 1 {113
Kokanes 8.2 (7 Bl (6457
Rainbow [rout 9,7 {1243 34 (7303
EZyook troul 1.0 422) 8 {123
¥nkanse 8.4 (1273 60 £1280;
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growth rates {Table 4). The azverage lengths of 8.2 and 5.4 inches were wall
below the lengths zrefarred by anglers., A corresponding rise in catch rates
indicated that inversely denslity dependent growth was cocurving. Daily limizs
on saimon were vemoved in mid-January, 1980 and sveragzs daily catches

par angler approximately doubled to 60-70 salmon per day. Individusl daily
catches from 100-240 salmon per day were recorded.

¥okanee and Hainbow Growth Rates

Growth rates tave been very stable since age-growth studies were begun in
Unfortunately, growth rate estimates do not exist for the 1950°s when the lake
produced large mumbers of trophy f£ish ( € 4 pounds) so there 1s no way to tell if
growth rates have declined in recent vears. However, as veported in Job

Prograss Reporve F-12-E-23, 11-b, angler harvest appears L0 Tewove most troul

Reinbow tyoul sustzined moderate growth rates in 1979 and 1920 Uzbls 5
%
+he

g
bafore they have lived 18 months in the lake and this appears to be a dominent
factor In the small average size in the creel. Starting in 1978, plants of
rainbow Irout were reduced by 30,000 fish/vear to evaluate the affect of raducad

rowth rates (Table 8). The numbers of frout planted in May were
4 I
o the mean total length of the tvout dn the fslliowing winter ssason.

is tims the OF rrout arve sliightly more than half of the catch and have
gome through the summer of thedir fasrest growth. Reducing the plant from 300,000
to 200,000 showed no appavent gains in growth (Table 6). In addition, the plants
for 23 years from 1953 to 1975 were compared to mean trout lengths and catch
rates in zhs following summer whan the 1+ fish made up the maiority of the catch.
Humbers of rainbows planted ranged from 132,904 £o 373,095. HMean lengths showsd
2 weak negative corwvslavion of ~0.314 while catch rates showed 3 weak positive
correlation of 0.23. Uelther covrelation ig significant since 1( 95,21)~0.413.
bloce annual havvest may approach 180,000 rainbows it was felt that a plant of
200,000 would veduce catch rates with no aspparent increases in growth rates and
the in

norzased pack to 230,000 trout. Interspecific competition mav
i kokanee and the rvecent liberalization of salmon limits way
addicion, efforts have been initisted to determine

& slowar vate than ralnbows (Tabls 7) and as
declined significantly in 1878, 1979, and
ng increase o catch rates led o the sonclusion
sted and stunted. Daily salmon limits were
in mid-January, 1

i f

1980, and the summer growth of adulis nmore
this manegewent only improves growth through
E

than 1
the last vear of a three-vear 1life cycle. Initiasl growth rates appesr o be
established by vear-class strength.

in Georgerown takes place primsrily in Stusrt Mill Creek
round the Pumphouse and Denton’s Point. Sszlmon move onto
October 20 and spawning takes place throupgh Hovember and

o emerze in late March or April. The Anaconds Mineral
ny uses Georgestown Lake as an industrial water supply and normally withdraws
from the lake from December through May. The resulting fluctuations in
iake water levels fox esach year were compared to the growth of the correspouding

2

yaer classes, using size at spawning a&s an indicater of populstion densitcies,
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Tahle 5. Ssasonsl growth of vainbow tyour year classes in Georgetown Lake,
1979-1981 {(Mesn total length in inches. Sample size in parentheses).

Year claases

Year Honth L9580 1279 1978 1877 1878 15975
187% g 2.0 (83 11.6 {31 13.3 {63 4.7 (3
¥
M
A
M
J 8.2 {1z} 10.4 (43) 1Z2.4 {18) 14.2 (1
J
A
g
o 8.5 {31 11.1 (23} 13.1 (8}
i |
i
19380 J 9.1 (65} 11.2 {33} 13.0 (13}
7
¥
A
il 9.9 {18} 12.2 (28} 14.6 {2}
g 7.1 (187 11.1 (803 13.4 {17} 13.8 (1)
A
5 £.1 (30 11.3 (4%} 13.4 (26) 14.8 (23 16.3 (2)
&
I
o
1%EL J
7 $.3 (55} 12.0 (21) 13.4 {73 14.3 (8) 15.9 {23
Teble 6. A comparison of the growth rates versus the number of trout planted
for rainbows in Gectgetown Lake, 1976-1980 {(sample size in parentheses).
Tear Ho, raipbow planted Sdze Mean len t%wwiniéﬁéf
304,400 46" 2.9 (7}
300,100 45" 9.1 (31}
249,500 A 9.0 (83)
200,000 " .1 (63}
281,800 g™ 9.3 (55)

gﬁ Mean total length of vainmbow trout in January-Februsry following planting



Table 7. BSeasonal growth of kokanee year classes in Georgetown Lake, 1977-1%81
{mean toial lenzth In dnches, ssmple size in parentheses).

Year classes
Taar Month 1279 1978 1877 1976 18753 1874

@

1377 7 8.1
8 (7 9.4 {4}
0.5
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11,9 (213%/
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Tabie 8. Average sizes, cateh vatss, and growth rates for kokanees in Gecrgetown
Lake, 1975-1981.

Catch Avg. winter S8ize at Summetr
Year rates! length {II+) spawming (ILI+ rowth (II+ to TIT+
1875 11.7
1276 i2.2
1977 1.7 12.3
1978 2.5 2.6 16.2 G.6
1270 2.3 8.7 .2 4.6
1380 4.6 #.3 1.3 2.0 linite removed
1881 2.2 2.8 1.7 1.9

1/ Winter catch rate (fiszh/hour) for all species

o determine wheiher water withdrawals stranded 2 sulficlent nusber of radds o
influence year class production {Table 9). There does not appear to be any
correlstion betwean lake level reductions oy miniwmom lake levels and kokanse
growth. Lake level fluctuations were not largs; maxipum drop, 2.5 feet., The
maximum monthly drop was 0.36 feet in Jenuvary, 1973

fokanee and Breook Trout Spawning Burveys

Spawning kokanee were sampled by electrofishing Stuart ¥Miil Creek on
15 Hovewber, 1979 and 10 November, 1980. In 1979 males and females averaged
2.4 and 9.3 inches reepectively; im 1980, 10.4 and 10.1 inches respectively.
Combined average lengths sve presented in Table 10, Growth rates improved aftexr
dally limits were removed in 1980 and spawning salmon were one inch longer
than in 1979,

Sguart Mill Creek is a s;riﬁg approwimately 230-300 vards long flowing at
an average discharge of 15-20 efs. Kokanse utlilize essentislly all of the stresm
for spawning substrate. A spawning barviey was lpstalled im 1979 and 1580 in
an attempt fo block off a portion of the siveam and thereby reduce vear class
production for the sitream. The barrier was Installed directly below the culvart
on the frontage rosd and blocked approximately 80Z of the stream. The barrier
was first dnstalied om 30 October, 1979 but vandalism and leaf fall and icing
condivions necessitated repaivs on 11/6, 11715, 11/28, and 12/19. All the kokanee
above the trap were removed each time by electrofishing but it appeared that a
significant amount of spawning took place. The barrier was installed again
on LB Gotohew, 1980, BRepairs were necessary op LL7LD and 1275, Eokanse were
shocked from the siieam sach time but some spawning did tske place prior fo the
275 dare.

Yo

Spawning brook trout wsre sempled on 30 Octeber, 1979 and 18 Cctohar, 1980.
Hales measured L0.1 and 11.7 inches in 1979 and 1980 respectively and females
mess argﬁ 10.5 and 11.2 inches respectively. Combined lengths ave shown
10, Individual lengths vary widely as shown by the large standard

No age-growth informstion exists for brook trout so it iz not

ne varisble mean lengths (Tsable 10} are az function of the

_ or & sampliing problem. Atiempts were made to astablish azbundance
indices for kokansze and brook frout by electrofishing the spawning strasms.
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fiuctuations as a determinant for year

Tahle 9. Iovestigation of lake level
clagss production of koksnee in Seorgetown Lake. .

Yaar Lake level Minimum Year of Bize at
class fi&sta&iiﬁmﬁiﬁffz;} lake elevationZ/ spawning spawnin
1872 -~ 1.15% G428.00 1873 1.7
1973 — 2.50 642668 1876 1z.2
1974 - 1.3Z £L24_B2 1877 12.0
1975 ~ 1.34 £26.530 1878 1.2
1976 - 1.48 5427.92 1879 2.3
1977 - .76 £428.60 19280 33.3
1278 - 1.77 6526.77 L3281 6.7

1/ HMezsured from 1 November to 30 March
2/ Feet ahove sea level

Table 1. Average total length in laches of spawming kokapese and brook trous
from Ceorgetown Lake, 1975-1980 (hoth sexes coumblined).

Yaar Fokanes Brook trout
1875 11.7 (185,0.76)1/

1975 12.2 {375,0.513 11.% (188,1.68)
1877 12.0 (51,0.67} 0.6 {1%6,2.03}
1578 10,2 (73,6.77) 9.9 {77,1.98)
1879 9.3 (115,0.39) 0.3 {33%,2.21)
1980 1.3 {101.,0.36) 11.5 {93,1.90}

1/ Wumbers in parsntheses (X,y)
respactively.

are the sample size and standard devistion
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miorrvunately both specles appear to move in and out of the streams readily and
snvironmental conditions and angling use appesar to have a large dmpact on the
aumbar of figh in the streams at any one time. No clear abundance index was
established and an upstream flsh trap may be the only method avallable to

enumerale the spavwning rums.

Bainhow Trour Management

As reported in Job Progress Report F-12-R-23, Job II-b, the small average
size of rainhows in the creel was attributed to overharvest by anglers., Discussions
with various sportsmen’s groups established that a reduction in the daily limit
was the most sgultable method for reducing harvest. Amalvsis of past crsel
censue data indicated that rhree major management strategies were svallsble:

1} maictain the present population with a 10-fish daily limit and 10-11 inch
average size. 23 veduce the daily limit fo 3 rvainbows in an attempt to railse

thé average size te 14 inches, or 3) establish a2 trophy-tvout [ishery with
cateh-and-relesse regulations. Approximately 600 anglers on Georgetown Lake
werz contacted In 1979 and 1980 and presented with a fact sheet on the

fishery and a stamped, pre-addressed postcard for indicating their preference for
one of the mansgement altematives. Approximately half or 294 anglers returned
the postcards and the results are shown In Table 11. A large majoricy favored
the retention of the current management plan, or alternative 1. Future efforts
will be directed toward determining the suitability of various other strains of
rainbow for the lake, particularly those stralns that might utilize small
kokanee as a forage fish. The stocking rate of Arlee rainbow will be maintained
at the current rate of 230,000 sub-catchables per vear for the present.

Enkanee Manapgement

Eoksgee ave self-sustaining in the lake and in recent years have bescome
overpopulared and stunted. The factoys governing the establishment of year class
strength are not known at this time. Elimination of daily limits improved average
sizes but only by improving growth in the last year of 2 three year life-cycle.
Fokanee are generally not harvasted by anglers until they are age LI+,

rs were made to control vear class production through the control of
wite. Limits wers rvewmoved durdisg the fall snazging season and ths
December. In addition a spawning barrier was erected
the spawning grounds in Stuart Mill Creek. After
ip 25 the barrier was finslly successfully maintaised
1981 spawnlng ssason. However, Stuart Mill Creek only produces a
£h o the lske. t appears that overall control of year

: he attained by establishing 2z piscivorcus strain of
rrout in the ilize kokanse luveniles and thus manipulate kokanse
densitiss and growth ratss.

Winter Dissclved Oxvgen Sampling

Dissolved oxvgen was messured at five stations (Figure 1) on the lake
during the winters of 1979-80 and 1380-81., Coordinates for the stations are
cn file dn Region 2 fisheriles files.
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Table 11. Angler preference for rainbow trout management alterpatives for
Cecrgetown Lake (group percentage in parentheses).

. Alternativess/

Sroup Residencer’ 3 2 3
Summer anglers 1 77 24 2
2 28 9 2
3 21 10 1

Total 126 (70) 48 (27 5 (3)
Winter anglers 1 21 14 7
2 19 i tH
3 2z i it

Total 42 (E8} 24 {33} 7 {93

Sportsmen’s groups 23 {72 5 (15} 4 {12)
ALY respondents 201 77 i5
{Percent) {683 (26 (5%

1 - Resident living within 40 miles of the lake
Z = Resgident living farther than 40 wiles from the lsake
3 ~ Honvesidant

i/ Residence:

- 10 trout dailly, 10-11" average size
- 3 trout daily, 147 average size
- Catch-and-release trophy fishery

Rad i ot
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' Plgure 1, Dissolved oxygen sampling sites on Jeorgetown Lake, winter 1978-70
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Dissgolved oxyvgen (mg/l) at five stations on Georgetown during the

sble 1Z.

O0-83 winters.
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There was only a moderate decline in oxygen levels in 1980~81 but a falrly
severe declins was recorded iz 1979-B0. fSnow and lce levels totaled wmove than
32 fnches in 1976-80 for a prolonpged spell while moderate weather in 1980-81 only
produced 20-22 inches of cover. Lake levels also dropped approximately 1.3 feet
more in 197980 hut snow and lce cover was probably the dominant fastor in the
deplerion. Trout and salmon mppear to mainly use those portions of 4 mgl/l or
more of dissolved ozygen. Duriag 1979-80 this would have fovced most of the
game fish into the upper metpr of the lake. However, no special problens with
disesase or morealiry were noted sfter ice-outr (5-7-80).

Parhological Investigarions

Seversl disease osuthreaks have been documentsd in veceni years in Georgetown
Lake., In Jume, 1977, anglers complsined that rainbow trout had patches of fungus
on thelr sides. Subsequent exsmination by Thurston Dotson, fish health sgagigiigt
for DFWP, showed that 30-40 percent of the troul examined showed extermal sigos of
infection. Further examination of the tyout showed that they were subject to an
extremely hesvy infestation of the exrernal psrssitic trematode Gyrodacivius.

Eﬂe patenes of fungus wevse In fact mucous secvaations in responsse to the lrritstion
agsed by the attachment of hundreds of individual flukes. Although the infestation

xaga was extremely high, no ocutright wmortalicy was observed and in late summer a

number of trout were cbserved with light colored patches of skin that appeared to

ke sites of infestation that were now heslsed. The ipfestation appeared to be almost

entirely restricted to rainbow trout.

On 15 June, 1979 anglers reporied lavge numbers of dead trout alomg the
shoreline. Investigation of the lake on 16 June revealed large numbers of dead or
moribund figh. Rainbows were the primary specles involved along with a few brook
rrout and kokanee. Longnoss suckers and vedside shineve did not appsar o be
zifected. Moribund fish showsd no cutward physical signs of disssse.

Fish health specialist, Jim Peterson, DFWF, performed the pathological investi-
gations o 17 June. He found zhatr the fish were Infected with a cowbination of
various parasites and bacteria. Tyo external parasites weve observed, the
sromatode Gvrodactylus and the protozosn Tricodina. Three internal parvssitss were
avident. The wrotorzosn Hewawlts wzs present in extremely high numbers. Two
other parasites, a tremstode fyvom the famlly Allocreadiidse and the metacercarial
stzge of ancthar fluke, Cotvyliurus errsticus, were alsc present. Two bacterisl
pathogens, Aeromonss sp. and Fzeudowonas zp., wers also found to be csusing
entaricis in the lowsy gut, It appears that the combimation of the infestarion
of Hexemita and the fluke éil@cr&&iiiéa@ along with the bacterlsl entsritls of
the lower g gut were the major factors in the kill (Petersom, 1979).

The conditions leading i@ the disease outhresk are not evident. The laks
cnly modarats oxvgen depletions in the preceding winter. Thse lzke was in
process of turning over ggéf% 200,000 rainbows had been planted the week
ks However, all thess condizions occuy ezch spring and Lt Is not olear
the pathogen populations peaked at that particular time. The fish kill
invelved an §%ti@£tié 5-10,000 gawe fish, approwimately 1-2 percent of the lake's
sopulation, so the outright im§a§t on the iia&%zy was not severe. JAnglers
virtually stopped using the laks z@x a period of 4-8 weeks in spite of medis
releases ddsclaiming any dangery to human healih., The decresse In angler harvest

orohably conpenasted for the number of figh lost to dissase.
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Routine pathological ﬁxamigaziaﬁ on 16 October, 1979, of the hrook trou:r
spawning in the Horth Fork of Flint Creek ravealed the presence of two bacteris,
Corvnebacterivm salmoninus {&aczariai kidney dissase) and Yerslnla vuckerl
{enteric red wmouth}. This was the first time these two bacteris wers documented
in the lake and the filrst documentation of red mouth dn the state (Petsrson,
19793, The brook trout are no longer heing used ss a wild broodstock due
to the prasence of these pathogens.

Recommendations

The fishery should continue tc be monitored through angler creal census and
by ssmpling game fish din the iske and spawning tributaries. Creel censuses should
diatlnguish betwsen troul and salmon fishermen to eliminate bizses in the data.
Efforts should be direcred st deterkining the suitebility of vardious straiuns of
valnbow trout fov the lake environment, particularly strains that would pray on
voung kokapea,

Dissolved oxygen should continue to be wmonitored during periods of lee-cover

to zid in future management declsions on lake level fluctuations.

Frepaved by: James E. Vaashro
Date: May 26, 1982
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