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Kokanese salmon average lengths were 5.4 inches and 8.8 inches in 1988
and 1989, respectively.

Rainbow trout average lengths were 12.8 inches in January 1988 and
13.4 inches in January 1989. The 1989 length represents a 3.6 inch average
length increasse since regqulations were changed in 1988. Arlee, Eagle lake,
ard Famloops average sizes in 1988 and 1989 were similar. Jamuary rainbow
catch composition in 1988 and 1989 was 1ess than 5% Kamloops, about 355%
Ariee and 40% Eagle Lake. ptember 198¢ Fagle lake was aboub 7
inches in the first 16 months and 3 mcfﬁes in the follwz.ng 12 months.
Iarge mabers of spawning rainbows entered tributaries in spring 198%.
Ninety-two were exsmined including 2 Kamloops. Spawners averaged over 17
inches in length, 38% were 18 inches, and 13 percent exceeded 20 inches. A
sample of 10 f£ish sacrificed and sampled for tetracycline marks contained 7
Eagle lake rainbows. Dissolved oxygen levels declined to less than 5 ppm
at 1 m depth below the ice in April, 1989,

OBRIECTIVES AND DEGIEE OF ATTATNVEN]

1. Develop an average size rainbow trout in the Georgetoun lake winter
creel to 14 inches.

Since the change in menagement strategy in Georgetown in 1885
average size of winter cauwght rainbow has increased from 9.8 to 13.4
inches. Progress toward meeting this objective has been good and
ultimate achisvement of the goal seams likely.

2. Develop a current mountain lake data base on mountain lakes in Region
2. :

Mountain lake work was not done in FY8S. %@rk was done in early
FYe0 and will be reported in the next report period.

3. Develop mountain lake menagement plans  for ecological units



[

Develop wmountain  lake menagement plans  for ecclogical  units
emphasizing wild trout. _

Mouritain lake management plans will be completed as our data base
improves. None have been conpleted to date.

rease trout Wlatmz}s o produce overnight gill net catches of 5
fs,sh per net and a mean size of 12 inches.

This objective is directed toward our low elevation lakes in the
Clearwater River drainsge. We have changed stocking programs on a
trial bhasis on certain lakes and will be monitoring those lakes next
vear to measure cheanges in trout population densities.

%, Increase yellow perch mean size to 9 inches.

High popudation densities of yellow perch is one of the problems
in the Clearwater Iakes. These populationss are linked to the trout
populations on cobiective 5. We will report on &y progress in
increasing the size of yvellow perch when we report on trout popdation
densities in the next report pericd.

6. Increase size of kokanee in the creel to 10 inches or greater in the
Georgetown Lake winter fishery.

Average size of winter caught kokanee remains well below the ten
inch average. The trend in average lengths since 1985 is upward but
is difficult to ascertain due to varying percentages of 2+ and 3+
kokanee in the catch. Increasing predation on kokanee by piscivorcus
rairbow trout may contribute to increased salmon size in fubure years.

Changes in management practices at Georgetown have included the
reduction of trout limits from 10 rainbow and 20 brook trout to 5 trout of
any combination of species, Stocking of rainbows was changed from 100%
Arlea to 1/3 Arlee, 1/2 Fagle Iake and 1/3 Kamlcops in order to utilize
less catchable and more piscivorous strains. Stocking numbers have been
reduced from 250,000 to 180,000 to avoid growth rate reductions as the
mmber of trout surviving has increased with the reduced catch limits., The
éevelapment of na'é:ural reproduction will require further reductions in

Efforts to increase kokanee average size can only succeed if mmbers
of kokanee are reciucﬁ Stream spawning kokanee were eliminated in the
late sevanties and early eighties. Spawning in springs within the lake has
been sufficiently successful to corpensate for the loss of reproduction in

the trilutaries and kokenee size has not increased significantly.
ﬁnlmted catch reculations were similarly ineffective m z*educa.,ng kokanee




nevelopment of the Georgetown Lake fishery has been rapid since regulations
and stocking regime wers changed in 1985. Monitoring of angler harvested
fish in the ice fishery has been accomplished for most years since the
winter of 1%66~67.

Kokanes Salmon

Kokanee salmon have provided the bulk of the winter catch. Efforts to
reduce salmon mmbers and  increase average size have thus far been
ineffective. Kokanee average lengths are shown in Table 1 for most years
from 1966-87 to 1988-89. Average length in 87-88 was 9.4 inches, the
greatest since 1976-77. In 88-89 average length decreased to 8.8 inches.
Figures 1-6 are length freguency plots of Georgetown kokanee from January
1984 to Jamuary 1989, The data from January 1988 (Figure 6) are of
interest since this is the first occasion in which bimodelity of the plot
includes a one inch rather than a one half inch hiastus. Teble 2 displays
average second te third vear growth of kokanee for 8 of the vears since
1979, Growth has varied from 0.9 to 2.2 inches. It appears that some
ircrease in growth may have ocourred during recent years.

L



Table 1. Georgetown Lake Kokanee Averape Lengths in Winter Angler Creel

L

Year 6667 6768 98-69 89-70 70-71 V1-7Z  72-73  T73-74
Sample Number 34 55 No 20 149 717 302 No
Average Length 12.3 10,7  data 11.4 10.9 10.6 ©.9 dara
Year 74-75 7576 76-77  77-78 78-79 79-80 80-81 81-82
Sample Number No 14 346 194 119 7 127 No.
Average Length data 11,5 10.8 9.2 7.9 5.2 8.4 data
Yaar 82-83 83-84 84-85 HB5-86 86-87 §7-8% 58-89

Sample Humber Ko 46 045 133 187 384 403

Average Length  data 7.8 8.2 9.1 8.6 9.4 8.8

Table 2., Georgetown Lake Kokanee Znd to 3rd Year Growth Increment in
Januvary Angler Creel Sample

78 75 80 81 84 85 86 87 a8 89
2+ average length 7.8 6.9 7.2 6.9 7.2 7.5 7.5 8.2
34+ average length 8.7 8,3 8.8 8.4 9.3 9.2 9.7 4.5
average growth 0.9 1.4 1.6 1.5 2.1 1.7 2.2 1.3

Brook Trooet

Brook trowt are an important, highly esteemed component of the Georgetown Lake
fishery. Drook trout are self-sustaining in the lake and utilize both tributary
streams and springs in the lake for reprodection. Sportsmen’s concern for the
welfare of the brook trout fishery prompted evaluation of available data in 1989,
Table 3 contains available information on brock trout size and relative abundance
in the angler catch. Average length seems to be increasing slightly. Number of
brook trout caught in comparison te rainbow seems to be relatively stable in
recent years with sbout a 10 rainbow to 1 brook trout proportion. Large brook
trout in excess of 3 pounds are taken occasionally and an esteemed, if uncommon,
component of the catch. Although the data are limited, it appears that both
number and average size of Georgetown brook trout are stable or increasing.
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Figure 2. Ceorgetown lLake Kokanee Length-Frequency in January 1985 Angler Creel.
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Tahle 3. Georgetown Lake Creel Samples of Rainbow and Brook Trout.

Summer Winter
1979 1980 1080 1981 is87 1088 1989

Number Sampled

Rainbow 88 T4 141 730 244 303 221

Brock 4 124 il i23 i8 57 23
Broock Trout Length

Average it.1 1G.8 i1.#2 11.1 12,1 iz.1 12,7

Maximum
Rainbow to Brook Ratio 27221 G:1 13:1 6:1 141 521 10:1
Brook Trout % of Catch 4 14 7 14 7 i6 9

Eainbow Trout

Bainbow trout provide the vast wmajority of trout in the Georgetown catch,
Regulation and management changes in 1985 were designed to increase average size
of the rainbow catch and to provide & trophy component of rainbows in excess of
18 inches, The altered management strategy has bsen successful in meeting these
objectives.

hdverage lengths of Georgetown rainbow taken in the winter fishery are presented
in Table 4. The data clearly reflects the effects of the management changes
implemented in 1985, Prior to the change, rainbow average lengths had been in
slow decline through the preceding 19 years. During the four vears since the
winter of 1984, average size of winter caught rainbow has increased 3.6 inches.
Maximum length of rainbow recorded during sampiing has increased from 13.9 inches
in 198485 to 19.3 inches in 1988-89.

Table 4. Georgetown Lake Rainbow Average Lengths in Winter Angler Creel

Tear 66-67 67-68 68-69 69-70 T0-71 7i-72 72-73 73-74
Sample Number 2i4 306 o 247 555 1407  B88 No
Average Length 11.7 11.3 deta 11,1 10,1 10,6 10.7 data

Year 74-75 75-76 Te-77 77-78 78-79 79-80 80-81 B81-82
Sample Number No 45 247 171 i6s 30 124 Ho
Average Length data 10.4 10.6 10.0 9.9 1.2 8.7 data

Year 82-83 B83-84 84-85 B85-80 86-87 87-88 88-89

Sample Number No 3 42 296 242 303 227

Average Length data G.7 .8 11.3 1Z2.8 1Z2.8 13.4

A mejor feasture of the new management strategy at Georgetown was z change from
the sole use of Arlee rainbow o the use of a total rainbow stocking composed of
1/3 Arlee, 1/3 Bagle Lake, and 1/3 Kamloops. The performance of the 3 straiss



has been compared through the years. Arlee are unmarked, Fagle Lake are
terracycline marked and Kamloops are adipose clipped. Comparison of rainbow
strain performance may be made utilizing the data in Table 5. Arlee enter the
fishery during their first moaths in the lake since they are stocked at & inch
fish in June. OCrowth through the summer allows them to reach sizes desirable to
some anglers., FEagle Lake rainbows are stocked in late august or early September
due to their later spawning date and are not normally a part of the catch until
the following May., Kamloops are planted in September at even smaller size than
Fagle Lake and do not enter the fishery until the following summer. '

Tn Table 5 the percentage of catch for each strain offers some interesting
information. Arlee dominated the catch in 1985-86 and 1986-87. The percentage
of Tagle Lake increased in 1987-88 and also in 1988-89. Arlee declined from 70%
in the first 2 years of new regulation to 63 and 50%, respectively, in 1987-88

and 1988-89,

Table 5. Georgstown Lake Rainbow Strain Evaluation, Winter

Sample No. % Catch Mean Lenath Range (inches)

1985-86

Arlee 210 70 il.é 8.4-15.7

Eagle Lake 84 28 11,2 6.0-12.9

Kamloops 2 i 11.4 g.8-12.9

Total 296 100 11.5 6.0-15.7
1986-87

Ariee 169 70 12.6 7.7-16.8

Eaple Lake 70 75 13.8 B.3-16.4

Kamlocops 3 i 11.1 §9.3-14.8

Total 242 100 12.8 7.7-16.8
1987-88

Arlee 185 63 12.7 8.8~18.0

Eagle Lake 100 34 i2.9 10.8-16.9

Kamloops B 3 11.4 10.7-13.2

Total 293 160 12.8 8.8-16.9
1988-89

Arlee 85 52 13.6 $.2-19.3

Fagle Lake 71 44 13.9 11.1-18.4

Famloops 6 & 12.6 10.6-15.8

Total 162 100 13.4 9.7-19.3

The percentages of catch figures in Table 5 are very similar to numbers of Arlee
and Eagle Lake stocked. This suggests approximate eguality in vulnerability to
angling. Kamloops rainbow have not contributed significantly to the catch. The
amall size and late date of stocking are probably a major factor in the apparent
poor Kamloops survival. Reduced vulperability to angling of Kamloops as compared
tc Bagle Lake and Arlee may also reduce Kemloops contribution to the catch.
Average aize of creeled fish was remarkably similar in each years data. Whether

s
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this will change with the development of slder-larger classes of the nominally

longer lived Hagle lLake and Arlee remaing to be seen,

Tn the 1086 stocking of Fagle lake, a double tetracycline mark was applied.
This mark has remained distinct and has allowed the 1986 Fagle Lake plant to be
foliowed in January creel samples ia 1988 and 1989. These fish were toc small to
enter the fishery in January of 1987. Data from these fish is represented in
Figure 15, In January 1988 sampled Bagle Lake of the 1986 stock averaged 1Z2.5
inches and ranged from 10.8 to 14.0. In January of 1989 their average was 15.2
with & range from 12.9 to 17.6 inches in length. These figures represent a
growth of about 7 inches during the first 16 months in the lake and an increase
of about 3 inches in the following 12 months.

Length frequencies for Arlee in the years 1985-86 - 1988-89 are presented in
Figures 7-10 and those for Fagle Lake in Figures 11-14. Perhaps most
interesting is the gradual shift tfo large sizes as older age classes of both
strains are developed.

Kamloops stocking appears to have been relatively unsuccessful when compared to
iriee and Fagle lake. To evaluate this apparent failure, Kamloops rainbows were
teld in the hatchery for slightly over one year and uniquely marked by both
adipose clipping and tetracycline treatment. Twenty-nine thousand of these fish
were stocked in June 1989 at an average size of 8.3 inches. Their performance
will be followed in succeeding years to determine whether they perform better
than fall stocked fingerlings and whether the increased costs of production can
be justified.

During the early spring of 1989 spawning rainbows were reported in tributaries
to Georgetown. Investigation revealed large numbers of spawning rainbows to be
present in the North Fork of ¥Flint Creek and Stuart Mill Creek. Stuart Mill
originates in a spring and only about 200 yvards of stream are suitable for
spawning. No count of spawners could be made but hundreds and possibly thousands
of fish were involved. Spawners were also observed in large concentration near
spring inflows within the lake.

On 24 May 1989 electrofishing samples were taken from beth the North Fork of
Tint Creek and Stuart Mill Creek, At that time spawning had been underway for
several weeks and many fish showed fin erosion, a few fungus infection and most
appeared to have lost weight. ninety-two fish were sampled, 35 fish from the
North Fork of Flint Creek and 57 from Stuart Mill Creek. Fish from both streams
averaged slightly over 17 inches and nearly 2 pounds. The largest [ish was a
male from the North Fork 25 inches long and 4.6 pounds. Thirty-eight percent of
figh sampled were 18 inches or more in length and 13 percent exceeded 20 inches.
Among the 92 spawners examined were 2 adipose clipped Xamloops, 17.4 and 18.0
inches long., Ten fish were sacrificed for vertebral examination for tetracycline
marking. Three of the vertebral examinations were negative; no tetracycline
marks were detected. These 3 fish were presumably Arlee, unmarked Kamlocops, or
representatives of the remmant self-sustaining rainbow population. The remaining
7 individuals all were tetracycline marked and therefore of the FEagle Lake
strain., Two of the tetracycline marked fish bore double marks on the vertebrae
indicating that they were from the 1986 stocking of Eagle Lake. The double
marked fish were 14.3 and 15.0 inches in length, falling into the mid~range of
the January 1089 sample (Figure 15) of the 1986 stocked FEagle Lake.
flectrofishing will be used during the summer of 1989 to determine whether

LT



. GIZ = N -9gsy Azenuep .%’mm a8ty umelaiaoan jo £

Susnbsag yifuey -, BANEL
- 67T 6717 6°07 6°6T 6°81 6°LT 6°971 6°6T 6°FT 6°E1 6°71 5°T1 6707 6°6 6°8 674 69
0°¢e¢ 0712 007 0"61 07891 0°£1 0°9T 0°GT 0°py 0°¢€T 0°¢1 0°T1.0°0T 0°6 o0°g 474 09
i Qsﬂ
Oe
<
ag
0p
s




691 = N "/g-gy IDTUTH

TMOGuUI Ry sai

Iy umojadiosy jo Avuanbe.i Hiduey

'R owanslyg

0.CC 6ITT 6702 6761 6°8T 6'LT 6°9T 6°ST 6°pT 6°€1 6°21 61T 6°0T 66 ¢-g 6°L  6°9
07ZZ 07TZ 007 0°6T 0°9T 04T 0797 0°ST 0°%T 0°€1 0° 77 C°TL . 0"0T 0'6 0°g Rt "9
01
07
R
o
oy
0%



N "yl Lapnuep .3?@& 28Tay ;Bcuﬁmucmu 10 Aousnbaag Yrguay g CEREY
6°1T1 6°01 66 &°g 6" L 679
0°IT . 0°0T 0°6 0°8 0z p°g

LBT =

6722 6717 6°0Z 66T 6°01 6°LT 6797 6°GT 6° P 6°€T 621
0°Z2 0°1Z 0707 0761 0°gy B7LT 0791 0°6T 0°%vY 0°¢1 0°¢1

!

or

ke

P,

T Of

o9




I8 =N °BREI Aienump

TAOGUYEY @9TAY umol2Bao8n Jo Lsusnbaig yifuog "] sandyy
672 67TZ 6707 6°6T 6797 6°LT 6791 6°ST 6°pI €T 6727 6°11 6701 6°6 6'8 &°¢ 679
0722 0°T¢ 0702 0 6T 0°91 0°LT 0791 0°GT 0 91 0°€1T 0°21 0°171.0°0T 0°¢ a'g o0° 079
ot
¢ 0
oo,
Otv
0w
0g




- BTET 6712 6707 6°6T 6°8BT &°
0°2¢ 0°12 0702 0°6T 0°8T o°

. 78 = N 9861 Axenuep -moquiey =) aRey umojedioasn 1o Aousnbiag y3Buen

LT 6791 6°ST1 6°¥T 6°€1 6°71 6°TT 6°0T 6°6 6°8 6°1
LT 0797 06T O0°%T 0°€T 0°71 9°TT.0°0T7 0°6 o°g 0L

11 wangyg

69
079

-

01

¢ a7

gt

0w

18



0L =N /861 %a@:mmﬁ

67T 6717 6702 6°61 6°@1
0722 0712 0702 061 081

6°LT 6791 6791 6°F1 6°€T 6727 6°11
G°LT 0791 0°ST 0BT 0°CT 0721 011

6°01 6°6
00T 076

TMoqurey ove I1ded umojsfices jo Aouenbeag yiBusy oz 2andyg

6°8 6L 679
0'g 0°¢ LI

S —

L]

01

oz

Ot

0%

0%



. S01 ~ N ‘8861 Azemnuep akcﬂm;ﬁmm.ﬁ atdey ﬁmso_www,mcwu Io %usmqé@;g yi8uey ¢y aan ¥

-BTIT 67T 6707 6°6T 6°81 6°LT 6°97 6°GT 6°F¥T 6°ET 6°CT 6°17T1 6"0T 676 6°8 74 69

0°Z¢ 0712 0°0C 0°61 08T O°LT 0°91 0°ST O°%T 0°¢71 0°2ZT 0"T1 . 0°0T 06 o0°g 0 ¢ 09
| ] I

01

20

O

0%




Tl o= N "6BGI %ummzmw ThRoquIRY ever ardey usmciedaoes jo Avuanbaag Yydust oy saniiyy
6°ZZ 617 6'07 6°671 6781 6°LT 6°97 6751 6"Vl 6°¢CYT 6771 6°TT 6°0T 66 '8 6°¢ 69
877 0712 0702 061 0°8T 0L O0°97 G°ST 0°%T 0°¢7 O0°C1 0°TY 0701 06 '8 04 679

vi.,_% ’

.

01

AT

e

O¥

e




rainbow fry are present in the spawning tributaries. The expected 1990 spawning
Tun will he monitored.

Kamioops stocking appears to have been relatively unsuccessful when compared to
Ariee and fagle Lake. To evaluate this apparent failure, Kamloops rainbows were
held in the hatchery for slightly over onme year and uniguely marked by both
adipose clipping and tetracycline trestment. Twenty-nine thousand of these fish
were stocked in June 1989 at an average size of 2.3 inches. Their performance
will be followed in succeeding vears to determine whether they perform better
than fall stocked fingerlings and whether the increased costs of production can

he justified.

During the early spring of 1989 spawning rainbows were reported in tributaries
to Georgetown. Investigation revealed large numbers of spawning rainbows to he
present in the North Fork of Flint Creek and Stuart Mill Creek originates in a
spring and only about 200 yards of stream are suitable for spawning. WNo count of
spawners could be made but hundreds and possibly thousands of fish were involved.
Spawners were also observed in large concentration near spring inflows within the
iake.

On 24 May 1989 electrofishing samples were taken from both the North Fork of
Flint Creek and Stuwart Mill Cresek. At that time spawning had been underway for
several weeks and many fish showed fin erosion, a few fungus infection and most
appeared te have lest weight. ninety-two fish were sampled, 35 fisgh from the
North Fork of Flint Creek and 57 from Stuart Mill Creek, Fish from both streams
averaged slightly over 17 idnches and nearly 2 pounds. The largest fish was a
mgle from the North Fork 25 dinches long and 4.6 pounds. Thirty-eight percent of
fish sampled were 18 inches or more in length and 13 percent exceeded 20 inches.
Among the 92 spawners examined were 7 adipose clipped Yamloops, 17.4 and 18.0
inches long. Ten fish were sacrificed for vertebral examination for tetracycline
marking. Three of the vertebral examinations were negative; no tetracycline
marks were detected, These 3 {ish were presumably Arlee, unmerked Kamloops, or
representatives of the remnant self-sustaining rainbow population. The remaining
7 individuals all were tetracycline marked and therefore of the Eagle Lake
strain. Two of the tetracycline marked fish bore double marks on the vertebrae
indicating that they were from the 1986 stocking of Fagle Lake. The double
marked fish were 14.3 and 15.0 inches in length, falling into the mid-range of
the January 1989 sample (Figure 15) of the 1986 stocked Eagle Lake.
Flectrofishing will be used during the summer of 1989 to determine whether
rainbow fry are present in the spawning tributaries. The expected 1990 spawning
run will be monitored.

Oxygen concentrations {Table 6) were measured under the ice in January,
February, March and Aprit, 1989, The depth of 5 ppm oxygen concentration
declined from 2+ meters beneath the ice in Januarvy to leas than 1 meter in
April, These data emphasize the severe deoxygenation process occuring during
the winter and the importance of maintaining full pool levels throughout the
pericd of ice cover.
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lable 6. Georgetown Lake Under ILce Dissolved Oxygen Concentration (ppm),

1689,
Surface im 2m 3m 4m 5m
January 13 16.6 5.8 4 1.4 .8
Fabruary 5.3 7.5 4.8 2.5 1.0 .3
March 7.1 5.4 3.8 1.8 1.2 -8
April 6.7 4.8 | 3.6 2.7 o9 1.0

™3
=



¥

Waters Referved to:
Georgetown Lake
North Fork of Flint Creek
Stuart Mill Creek
Prepared by: Wayne F. Hadley

Date: Augusi 1989






