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INTRODUCTION

This report of progress involves the findings and work
accomplished under the State of Alaska, Federal Aid in Fish
Restoration, Project F-9-1, "Sport Fish Investigations of
Alaska".

The work conducted during this reporting period constitutes
effort on nine separate studies which are crucial in evaluating
the sport fishing resources of the State. Recreational demands
have necessitated broadening our knowledge of the fishery. All
20 jobs were of continuing nature enabling the Department to
keep abreast of present and future impacts on certain fish species.
Specifically, the work included work on inventory and cataloging
of the sport fish and sport fish waters of the State, sport fish-
ery creel census and access. Special emphasis was given to Dolly
Varden, silver salmon, anadromous fish, grayling, salmon, shee-
fish, pike, and char. The information gathered has provided sup-
porting documentation for better fish management and a basis for
necessary future investigations.

The subject matter contained in these reports may be incon-
clusive. The findings and interpretation are subject to re-
evaluation as the work progresses.
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STATE : ALASKA Name : Sport Fish Investigations of
Alaska.

Project No.: F-9-1
Title: Inventory and Cataloging of
Job No.: 14-A the Sport Fish and Sport Fish
Waters of the Copper River,
Prince William Sound, and the
Upper Susitna River Drainages.

Period Covered: July 1, 1968 to June 30, 1969.

ABSTRACT

Thirteen lakes were test netted to determine the success of experi-
mental fish stocking.

Test netting and preliminary survey work was conducted on ten lakes
to determine their sport fishery potential.

Rainbow trout were found in the Gulkana River from Paxson Lake down-
stream to a point ten miles above Sourdough Creek.

An egg take conducted at Our Creek, tributary to Moose Lake, produced
1,087,000 grayling eggs for experimental hatching, rearing and stocking.

Creel census and age—length studies were initiated on burbot harvested
by winter anglers from Susitna, Tolsona and Moose Lakes.

Commercial whitefish fishing operations were monitored to determine
size and numbers of fish taken and numbers and species of incidentally

caught fish.

Evaluation of experimental stocking of rainbow trout in 30 area lakes
since 1959 showed the successful establishment of that species in 17 lakes.

Silver salmon introduced experimentally in ten lakes were found to be
established in six. ~

Winter dissoclved oxygen concentration tests were conducted on 15 lakes.
Creel census conducted at Valdez revealed that anglers took silver
salmon at a rate of 0.14 fish per hour and at a rate of 0.31 per hour for

all salmon species.

An access trail for public and Department use was constructed to con-
nect the spawning camp at Our Creek with the Glenn Highway.

Recommendations on culvert placement were made on three Alaska Depart-
ment of Highways projects.
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A recommendation was made and accepted for the inclusion of a boat
launching facility to be included in the construction of the Copper River
bridge near Chitina.

RECOMMENDATIONS

1.

That present job objectives be continued with expansion of cata-
loging and inventory surveys of off-highway waters within the
job area.

That cataloging and inventory of lakes and streams along the
Chitina-McCarthy trail be expanded in view of the pending con-
struction of a bridge across the Copper River which would allow
automobile access to the area.

That the program of winter dissolved oxygen determinations in
selected lakes be continued to determine minimum oxygen require-
ments for various species of game fish.

That continued effort should be directed toward increasing the
recreational use of fisheries during the winter months through a
concerted educational and informational program.

That creel census information and data on burbot age-length rela-
tionships should be continued.

OBJECTIVES

1.

To assess and record the environmental characteristics of the
existing and potential recreational fishing waters of the job
area and, where practical, obtain estimates of the sport fish
harvest and angler participation rates.

To determine the current status and public availability of the
recreational fishing waters within the job area. To assist as
required in the investigations of public access studies and make
recommendations for segregation of recreational fishing access
sites.

To evaluate multiple water-use, development projects (public and
private) and the effects on the area's streams and lakes for the
proper protection of the resource.

To locate sport fish egg sources and to make egg takes as required
for experimental hatching and stocking.

To evaluate application of sport fish restoration and stocking
measures and to formulate recommendations for the management of

area waters and direct the course of future studies.

To investigate, evaluate and develop plans for the enhancement of
freshwater and anadromous fish stocks.
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TECHNIQUES USED

Fish populations were sampled with 125 X six-foot variable mesh
(3/4 to 2-inch bar measure) nylon, sinker type, gill nets.

All fish were measured to fork length in millimeters.
A Hach (Model 0X-2~P) kit was used for determining dissolved oxygen.
FINDINGS

Population Sampling - Managed Lakes

Jans Lake was test netted in 1966 and found to be barren of fish life.
In 1967, 30,000 fingerling silver salmon, Oncorhynchus kisutch, were intro-
duced into the lake. Test netting conducted in 1968 produced 63 silver
salmon for a net-hour frequency of 1.1 (Table 1). These silver salmon
ranged in fork length from 155 to 195 mm and averaged 170 mm. It is ex-
pected that these fish will reach a desirable size for the fly-in angler
by the summer of 1969,

Caribou Lake, located near the Denali Highway, has been planted with
rainbow trout, Salmo gairdneri, three times since 1961. Efforts to sub-
stantiate survival of these plants by test netting have been unsuccessful
until 1968 when four rainbow trout were taken. One individual trout,
440 mm in fork length, was found to be of the 1962 stocking. Fish growth
in this lake is extremely slow due to the relatively high altitude
(3,600 feet), the subsequent short growing season and cold water tempera-
tures.

Copper Lake was test netted in 1968 as part of a more intensive sur-
vey. The presence of kokanee, Oncorhynchus nerka, was established when
19 were taken in sample nets. Netted kokanee ranged in fork length from
249 to 334 mm and averaged 313 mm. All sampled kokanee were age IV and
V males and were approaching sexual maturity. Copper Lake also serves as
a spawning and rearing area for red salmon that migrate upstream from
Prince William Sound. In addition, there are good populations of lake
trout, Salvelinus namaycush; grayling, Thymallus arcticus; and whitefish,
Coregonus clupeaformis.

Kettle Lake, located along the Nabesna Road, was stocked in 1967 with
fingerling lake trout. Test netting in 1968 produced one lake trout 107 mm
in length. The lake previously supported only longnose suckers, Catostomus

sp.

Caribou Lake was stocked with rainbow trout in 1965 and 1866; and in
1967 with silver salmon. Test netting established the presence of both
species. Rainbow trout taken were from the 1966 plant and averaged 36 mm
longer than the silver salmon (average length 130 mm) which were stocked
in 1967. cCaribou Lake is adjacent to the Lake Louise road and is readily
accessible to the angler.

Mirror Lake, located on the Glenn Highway, was stocked in 1966 with
rainbow trout. Test netting in 1967 (Williams, 1968) produced no evidence
of survival:; however, in 1968 two rainbow trout were taken that averaged
290 mm in length. Past records show that in 1958 this lake had an excel-
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lent rainbow trout population. No rainbow trout were stocked between

1959 and 1966. There are no spawning areas available for salmonids, and
this fishery is dependent on regular stocking.

Crosswind Lake was test netted in conjunction with whitefish studies.
The average length of whitefish taken (358 mm) is identical to the average
length of whitefish taken by a commercial fisherman who operated at the
lake during late 1968. The commercial fisherman was using nets with a
stretch mesh of 2.5 inches, while those used in test netting are of vari-
able mesh size.

Elbow Lake, adjacent to the Lake Louise road, was stocked with silver
salmon in 1967. Five silver salmon, which averaged 127 mm in length, were
taken during 1968.

Tolsona Lake was test netted to continue prior data collected on gray-
ling. The highest frequency of grayling per net hour recorded was 4.27 in
1966. 1In 1967 this frequency had declined to 0.14 grayling per net hour.
Test netting in 1968 indicated a small increase to 0.5 fish per net hour.
In contrast, the number of longnose suckers per net hour rose from 0.0 in
1963 to 1.8 in 1968. The significant drop in grayling per net hour coin-
cides with the decrease in numbers of grayling trapped at Bessie Creek.

Moose Lake has been test netted annually since 1960. The highest
number of grayling per net hour was 5.03 in 1966 (Williams, 1967). The
1967 net frequency declined to 2.40 and in 1968 it remained the same.

Tag recoveries showed that 12 percent of the sampled grayling had migrated
from Tolsona Lake.

Population Sampling - New Lakes

Big Echo and Little Echo Lakes, located near the Copper River Highway
in the Cordova area, were surveyed as possible grayling habitat. These
lakes are very small (two surface acres each) and can be reached by auto-
mobile and a short hike. Big Echo and Little Echo Lakes were stocked with
grayling fry as past plantings of grayling in two other lakes in the Cor-
dova area have proved successful and are quite popular with local anglers.
Small Dolly Varden, Salvelinus malma, and silver salmon were found in Big
Echo Lake (Table 2), while Little Echo was barren of fish life.

Hallie Lake, located at Mile 9, Denali Highway, was test netted and
found to be devoid of fish. This lake has no outlet, is 45 feet maximum
depth, and has a surface area of 20 acres. Natural fish food is abundant,
and it will be stocked with salmonids in 1969.

Suslota Lake, a fly-in fishery located at the head of Suslota Creek,
was partially surveyed. This lake has a surface area of 330 acres and is
reported to have lake trout, although none were taken in the test netting.
Because of its remote location, fishing pressure is very light.

Elsie Lake lies three miles east of Lake Louise and is not accessible
by road. The lake has a surface area of 250 acres and is part of the Tol-
sona Creek drainage. There are no records of utilization of this lake by

fishermen, although it does support a good population of grayling.
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Mile 157 Lakes aré located adjacent to the Glenn Highway. These
three lakes are small, shallow and have no fisheries potential.

Mile 159 ILake, located one-fourth mile south of Lake Louise Junction,
has a maximum depth of 13 feet. The lake has no visible outlet or inlet
and is barren of fish. Dissolved oxygen determinations will be conducted
to determine if management would be feasible.

Gulkana River System

A float trip was made during mid-July on the Gulkana River from
Paxson Lake to Sourdough Creek. Rainbow trout were found from the lake
outlet to a point approximately 15 miles below the rapids. The greatest
concentration of rainbow trout was found at the rapids, which is about the
midpoint between the lake and Sourdough Creek. The rainbow trout at the
rapids ranged in fork length from 140 to 4392 mm. Stomach contents of
10 rainbow trout were examined and contained 90 percent red salmon fry.
Grayling taken in the same area also took red salmon fry in large numbers.

The presence of red salmon in the Crosswind Lake drainage (tributary
to West Fork, Gulkana River) was substantiated when two salmon tags were
recovered from Crosswind Lake. These salmon were originally tagged in
Wood's Canyon on the Copper River.

Grayling Egg Take

our Creek, tributary to Moose Lake, was selected as the site for
securing grayling eggs and is described by Williams (1968). A total of
1,087,000 grayling eggs were obtained for experimental hatchery rearing
and stocking.

An average of 4,056 eggs were stripped from 268 female grayling. These
fish averaged 276 mm in length.

Bessie Creek, the site of the 1967 egg take, was not used since vari-
ous factors indicated the run would be small. A trap installed in the
creek substantiated this forecast. In 1968, 204 grayling were counted
through Bessie Creek, as compared to 671 in 1967, 2,645 in 1966, and 3,000
in 1965 (wWilliams, 1966, 1967 and 1968).

Burbot Harvest Studies

Winter angling for burbot, ILota lota, has become increasingly popular
during the past three years due to the increased use of snow machines and
a concerted information and education effort. There is a lack of basic
information on burbot in Alaska, and it was decided to collect data on this
fish whenever and wherever available. Data was obtained from 85 burbot col-
lected from Susitna, Tolsona, and Moose Lakes. Measurements, stomach con-
tents, sex, and condition of gonads were recorded. Otoliths were removed
for aging purposes.

A comparison of burbot lengths taken from Tolsona, Moose, and Susitna

Lakes by winter angling is presented in Table 3. Age and length data ob-
tained from Moose and Tolsona Lakes burbot is shown in Table 4.
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TABLE 3 - Length Comparison of Burbot from Susitna, Moose and Tolsona
Lakes, 1967-68 and 1968-69.

Length Average
Lake Winter No. Range (mm) Length (mm)
Tolsona 1967-68 23 371-724 641
Tolsona 1968-69 20 455-720 539
Moose 1968-69 21 440-594 496
Susitna 1967-68 21 575-950 695

Fish were measured as they were caught, and the same methods of fish-
ing were used on all lakes. It is interesting to note that the average
size of burbot taken from Tolsona ILake was 102 mm less in the winter of
1968-69 than during the winter of 1967-68. Burbot from Susitna Lake are
considerably larger than from the other two lakes.

TABLE 4 - Age-lLength of Burbot from Moose and Tolsona Lakes, 1968-69.

Tolsona Lake Moose Lake
No. Age IV 4 4
Av. Fork Iength 502 mm 455 mm
Length Range 455-543 mm 448-470 mm
No. Age V 12 15
Av. Fork Length 522 mm 504 mm
Length Range 485-554 mm 440-595 mm
No. Age VI 3 1
Av. Fork ILength 593 mm 532 mm
Length Range 538-660 mm -
No. Age VII 1 ——
Av. Fork Length 720 mm -———

In Table 4, 19 of the burbot were mature females, 19 were mature
males, and two were classed as immature.

Some difficulty was encountered in reading burbot otoliths. Several
clearing agents and techniques were used, but most were unsuccessful with
older fish. Otoliths from burbot up to five years o0ld can generally be
read shortly after removal from the fish, using no clearing agent other
than water.

Stomach contents were examined for food habit studies. Four burbot
from Moose Lake contained vegetation and mollusks, Pisidium sp., One
burbot from Tolsona Lake and three from Susitna Lake were found to contain
fish remains identified as other burbot and whitefish.
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The smallest mature burbot examined was a female from Moose ILake that
was 440 mm in length. Although the data collected is limited, it appears
that burbot may mature by, or at, age V in the lakes sampled.

Ice fishing for burbot is different from other types of winter angling
in that the fisherman is not required to remain at his lines constantly.
In practice, the fisherman sets several baited lines and then retires to a
warm spot. The lines are checked periodically as necessary. Commonly, the

lines will be checked late in the evening and then left until the following
morning.

This type of fishing is difficult to monitor with conventional creel
census techniques. Regulations for burbot fishing are liberal, with no
daily bag limit applicable. The volunteer reporting method is the most
practical under these circumstances.

During the period of October, 1968, through February, 1969, a volun-
teer creel census was operated at Tolsona Lake. Guests at the lodge were
asked to report their burbot catches. Four hundred and eighty-nine burbot
were reported during this period. The average catch per angler was eight
fish. The lodge owner reported that, based on his observations and the
lodge register, less than half of the anglers reported their catches.

Whitefish

Whitefish studies were limited to monitoring commercial fishing activ-
ities at Louise and Crosswind Lakes. The lone commercial operator at Lake
Louise made three unsuccessful attempts to take whitefish and then abandoned
the venture.

Commercial fishing activities for whitefish at Crosswind Lake were con-
ducted in March and October by a single operator. During March, this fish-
erman reported taking 390 pounds of whitefish and no other species. Other
fishing produced 6,693 pounds of whitefish, 13 lake trout and "several"
grayling. Thirty-six whitefish taken by this commercial fisherman in 1968
had an average weight of 1.03 pounds. The fish ranged in weight from 0.74
to 1.34 pounds.

A summary of whitefish lengths is presented in Table 5 for the years
1960 through 1968 for Crosswind Lake.

TABLE 5 - Lengths of Whitefish Taken From Crosswind Lake, 1960 to 1968.

Length Range* Average
Year Source No. (mm) Length  (mm) Lake Trout
1960 F &G 93 203-470 322 30
1965 Zimbicki 87 305-422 353 0
1966 F &G 94 208-442 330 1
1968 F &G 158 145-530 358 11
1968 Johnson 88 329-441 326 6
1968 Johnson 36 321-410 358 0

*All fish listed in this table were measured by F. & G. personnel.

284



“uw Q0¢
*AY ¢T¥~€TC 22Ts II °by

TAY U geZ 92TSs II °bv¥

Ay W g7 92TS III 9b¥

um gTg 92ZTs A obv¥

9LT

(A4
99T

vt

sy Iewsy ()

y3buaT *AvY

60¢-C¢?

papaooax jou yibusy
SET-2C¢CT
BET-PCT
S6T-66T
pspxodax jou yibusT
pepIodax 3jou yizbusT
papIooDI 30U yibusag
papaooax jou ylbuo
60C-0ST
6CC-TLT
popiooal jou yjlbual
peopIoDal 3ou yjzbusl
pepIodal 3jou yabusT
pepiooal 3ou yilbust
602-6¥%T
pspaooal jou ylbust
LTZ~-L0C
SLTI-LST
pepIooai jou yibust
9%C-96T

(uw) sbuey yzbuel

14 Z9/L

9 29/6
€ 09/6
S L9/9
% L9/9
€9 L9/t
- £5/8
—-- $S/8
€9 ~—
€9 ~-=
TT 09/6
T2 09/6
- €5/8
- ¥S/8
-— vS/8
$9/8
99/L
09/8
95/8
09/8
99/L
29/9
59/9

AN NNA
—

[a\]

SZTS JIBoX 3siatd

FO °"ON

qsTd JueTd

Jo 33ed

BPUOSTOL

EE{elon

STTW 89yl
MoqTd
nogqrIed

s, uep

3noos
(eaopx0D) I23RID
ZH# °"so¥ A3TD
T# *sa9 K310
STTW oML
STTW @91yl
Y3Tws XalL

Z# ITUmS

T# 3Tumns
STTW S|u0
IOIXITH

SIOONW
Axxsgentd
a1bxso

(2STNOT o3eT) nogqraed

(TTeUad) noqtaed
Is3eID

SR

*obeuteaQ I9aTy xaddoD

‘PUTy003S YsTJd Teiuawtiadxd - 9 TIAYL

285



2 B

YsTFozTum
JnoIy Mmoqutey
joqiang - dg

uowtes IDATTIS - SS
BurTiein - YO«

ad ' aIM ‘9o ok4 0°8 S 8 4 sunp ze/v

ayq LT S L S 1T 6¢C 193 eI S1/%

uo 6T g € S 0¢ 4 uot3odunp ST1/¥%

SS ‘gg ‘gy ‘9o sz 0°T S AN 9¢ noqriep ve/v

Ss'¥9 LT 0°¢L S ST Le moqrH ve/v

o 43 S°g S 8T g€ ADTQ ze/ b

g9g ‘AM ‘¥ o7 g°8 S 6 ot B3 IN zT/v

¥ 9z gy S Zt 9¢ SISTON ze/v

SUON A g° - ZT =13 STTW TSI ze/v

8961 po3ueld 61 0°¢ S 0T 143 BUOZTIY 61/¥

¥o ‘gy 21 G ¢ g 9z 54 I0IITR LT/¥%

8961 p@3uelq €T G°¢ S T LE Auusy ST/¥

b6) Al %1 S 4 pe utddrg ST/¥

gd 'ss ‘9o i S T S 0T 8¢ RPUOSTO[, S1/%

g9 ‘Ss ‘9o o€ 0P S Tt 9€ 500K ST/¥

xFUSEDIG (733) wdsa (wady (37) srdues ("uT) (1) SHeT 53eq
ysTtda wnuTXep uabAiAxo jo yadeqg MOUg 20T

8967 ’‘SUOT3RUTWISLSQ USBAXQ POATOSSTQ I9IUTM - [ HIAVYL

286



Experimental Fish Stocking

Rainbow trout have been stocked in the Glennallen area since 1953;
and silver salmon since 1959, Available records show that 30 lakes were
stocked with rainbow trout. Seventeen of the lakes now have established
rainbow trout populations. At least 12 of the lakes have no spawning areas
for salmonids and must be sustained by periodic stocking.

All of the rainbow trout stocking was done in late June, July, August,
or early September, with the majority of the plantings made in July.

Table 6 shows the successful plants and some representative first-year
growths of rainbow trout and silver salmon.

Rainbow trout have been established in eight lakes having maximum
depths of less than 20 feet. Summit Lake #1, located on Thompson Pass, is
only nine feet deep and subject to extreme ice conditions.

Conversely, seven lakes that were stocked unsuccessfully with rainbow
trout have depths exceeding 20 feet. Two outstanding examples are NitaLake,
with a maximum depth of 45 feet, and Dick Lake, which is 32 feet deep. Both
lakes have high winter dissolved oxygen concentrations which compare favor-
ably with concentrations in lakes which have established rainbow trout
populations (Table 7).

Since their initial introduction in 1960, silver salmon have been
stocked in ten lakes and subsequently established in six of these lakes.
Tolsona and Elbow Lakes have maximum depths of 14 and 17 feet, respectively.
The remaining four have maximum depths exceeding 24 feet (Table 7). All
of the four unsuccessful silver salmon lakes have depths exceeding 20 feet.

Three of the successful silver salmon lakes have no visible inlets or
outlets. All four of the unsuccessful lakes (Burnt, June, Meiers, and Nita)
have inlets and outlets and good levels of winter dissolved oxXygen concen-
trations with concentrations comparable to Moose and Tolsona Lakes (Williams,
1966, 1967 and 1968).

Ice thickness varies considerably with the type of winter, and no
correlation with survival or mortality has been substantiated.

It seems apparent from the data collected that, in addition to other
factors, depths and dissolved oxygen concentrations have a strong influence
on the success of experimental stockings of salmonids. Not the least of
these factors is the condition of the fry and fingerling when stocked.
Many plants were made without personal observation by the area biologist,
and comments concerning condition of planted fish would only be conjecture.

The influence of indigenous species of fish on experimentally stocked
salmonids is not clear. ILakes such as Gergie, Mirror, Caribou, Elbow, Three-
Mile, Moose, and Tolsona all support grayling whitefish and burbot populations
in association with salmonids. Burnt, June and Nita Lakes support these
same native species, but salmonid introductions have failed.

Valdez Creel Census

Creel census was conducted four weekends in the month of August. At
this time, a local silver salmon derby attracts many sport fishermen to
Valdez Bay. Anglers were contacted at the small boat harbor as they com-
pleted fishing and also from the military recreation camp (Table 8).
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TABLE 8 - Creel Census, Valdez Bay, 1968.

SS All Total Total
Total*** Anglers Per Salmon Total Other All
Source Eexitod: TANgIeRsth.perr HrS  “HE T POl iHEY SS Salmon** Salmon
Military May 75 4.5 .12 .6 43 160 203
June
July
Military Aug. 47 4.8 .13 .61 27 53 80
F & G Aug. 430 4.5 .14 .25 274 223 497
Combined 552 4.6 .14 .31 344 436 780
*SS - Silver salmon

**0Other - Pink salmon, Oncorhynchus gorbuscha, and chum salmon, 0. keta.
***Total - Total number of anglers checked.

During the 1966 silver salmon fishery the catch rate was 0.4 fish per
hour, and in 1967 it was 1.1 per hour. The creel census conducted each
August at Valdez is not intended to be complete. Insufficient manpower
makes this unfeasible, but sufficient fishermen are contacted each year to
provide management index trends in fishing pressure and fishing success.

Cooperative Access Studies

A 3/4-mile long access trail was constructed which connects the gray-
ling spawning site at the upper end of Moose Lake with a seismograph trail.
This seismic trail intersects the Glenn Highway at Mile 167.7 This combi-
nation of trails will serve the Department and fishermen in the event that
the present access at Mile 180 Glenn Highway is ever closed by private
holdings.

Ten new roadside signs were installed along the Denali Highway denot-
ing fishing areas and distances from the road.

Recommendations for culvert placement were made on three highway con-
struction projects, and actual placement of the culverts were supervised
to assure optimum protection to game fishes.

Recommendations were submitted concerning the addition of a boat
launching facility near the site of a new bridge to be constructed across
the Copper River near Chitina.

An agreement was made with the Alaska Department of Highways for the
construction of a pull-out and installation of signs at Mile 165.9 Glenn
Highway. The trail to Lost Cabin Lake originates at this point. The con-
striiction of the pull-out will be included in the road construction pres-—
ently underway in that area and will be financed by Federal Highway Funds.
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