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ABSTRACT

During the summers of 1978 and 1979 the Sport Fish Division, Alaska Depart-
ment of Fish and Game, conducted a fisheries resource inventory in the Lake
Clark area of southwestern Alaska. »

This investigation was undertaken to provide baseline fisheries and human
use data for State and Federal agencies involved in formulating land, water,
and resource policies within the boundaries of the proposed Lake Clark
National Park/Preserve. Funding and preliminary planning for the project
were provided jointly by the U.S. National Park Service and the Alaska De-
partment of Fish and Game.

Investigations were conducted on 27 lakes and portions of 13 rivers with-
in the study area. Twenty-two fish species were captured. Information on
distribution, age and growth, relative abundance, food habits, and spawn-
ing area (salmon species) is presented for most of the species captured.

Limited limnological investigations were conducted on lakes surveyed and
the results are presented.

Human use observations indicate several waters directly support signifi-
cant recreational, and subsistence fisheries. Other recreational uses
(river floating, hunting, and backpacking) are documented.

Salmon escapement surveys indicate waters of the proposed Park/Preserve in-
clude important spawning and rearing areas and contribute to commercially
important salmon runs in the Bristol Bay, Kuskokwim Bay and Cook Inlet
areas.

The species data, human use information, and site specific characterispips
cataloged should aid future resource managers in assessing proposed utili-
zation, developments, and changes.
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BACKGROUND

Lake Clark, the sixth largest freshwater lake in Alaska, is located in the
southwestern region of the State (Figure 1). It is a major component of
the Kvichak River drainage. The lake has a surface area of 110 square
miles (Bue, 1963), and occupies an active glacial basin bordered on the
east by the Chigmit Mountains and on the north and west by foothills
comprising the southern border of the Alaska Range. It drains, via the
Newhalen River, into I1iamna Lake, approximately 20 miles to the south.

The Lake Clark area has been inhabited by native peoples (the Tanaina) from
at least the late eighteenth or early nineteenth century (Vanstone, 1967)
until the present. MNon-native residents have been present in the area
since approximately the beginning of the twentieth century (Van Horne,
1975). Principal settlements in the Lake Clark vicinity are Port Alsworth
(a small community Tocated near the mouth of the Tanalian River) and Mon-
dalton, a larger, principally native village (population approximately 200-
500) located on Sixmile Lake. Additionally, a few year-round residents
1ive on patented parcels scattered around the lake shore.

Due perhaps to its wilderness character and distance from major population/
transportation centers, not much attention from the outside world has been
focused on the Lake Clark area until recent years. This began to change,
however, with passage of the Alaska Native Claims Settlement Act (A.N.C.S.A.)
by the U.S. Congress in 1971.

The vast majority of the study area has been designated Federal public

lands since Alaska's purchase from Russia in 1867. Following the enactment
of ANSCA in 1971, the U.S. Department of the Interior, acting on behalf of
the Federal government under Section 17(d)2 of the Act, identified the Lake
Clark area and considerable adjacent lands to the north, east and west as
having potential for inclusion in the national park system. Lands identified
included portions of the drainages of the Newhalen, Chilikadrotna, Mulchatna,
Telaquana, Necons, Stony, Chakachatna, Big, Drift, Crescent, Tuxedni and
Johnson Rivers (see Figure 2).

Following the collection of available historical, cultural and environ-
mental data, an environmental impact statement and a draft conceptual
master plan were completed in late 1973. The master pian considered the
management, development and use of the proposed park. Public comment was
then invited and received on these two documents. Additional historical
and environmental data were summarized by Van Horne (1675).

The proposed park boundaries and the conceptual master plan were then
greatly modified as a result of an agreement reached concerning the land
selection rights of the State and the Cook Inlet ilative Regional Cor-
poration. The agreement resulted in a "land trade" occurring in late 1976
between the Federal goverrment, the State of Alaska and the Cook Inlet
Native Regional Corporation. Subsequently, the U.S. Department of the
Interior recommended to the U.S. Congress in 1978 that a Lake Clark MNational
Park/Preserve, with revised boundaries, be established to manage these
public lands in the "national interest". (Mr. Ross Kavanagh, U.S. Na-
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Figure 2. Proposed Lake Clark National Park and Preserve
Showing Lakes and Rivers Surveyed in 1978-1979.
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tional Park Service-Anchorage, provided the preceding information per-
taining to the sequence of events leading up to identification of lands
for consideration as Lake Clark National Park/Preserve). Congress failed
to enact legislation necessary to accomplish this during the 1978 session,
so in December of that year the President of the United States, utilizing
the Antiquities Act, created a new national monument in the area from
lands previously proposed for "park" status. This new monument was de-
signated "Lake Clark National Monument". (The "Monument" occupies, with
a few exceptions, the boundaries of the proposed "Park".)

Due to the character of the area, its relatively low human population, the
high costs involved in reaching and working within it, and the recreation-
al popularity of other areas nearby, fisheries inventories for many of the
rivers, streams, and lakes in the proposed Park/Preserve were incomplete
or lacking prior to the initiation of this project. A Tliterature search
indicated that some areas had been studied to varying degrees with most

of the emphasis directed at salmon-producing waters. Areas previously
studied included Lake Clark and its tributaries, the drainages emptying
into the westside of Cook Inlet, and portions of the upper Mulchatna and
Stony River watersheds. A brief description of the types of information
gathered during these surveys follows.

Lake Clark and its sockeye salmon producing tributaries, Oncorhynchus nerka
(Walbaum), have received the most attention. The U.S. Bureau of Fisheries
conducted initial surveys around the lake in August 1920 looking for sockeye
spawning areas and any concentrations of fish or birds that might inflict
significant predation on salmon stocks. They documented the presence of
Dolly Varden, Salvelinus malma (Walbaum) in Kijik Lake; northern pike,

Esox lucius, Linnaeus, in Chulitna River; lake trout, Satvelinus namaycush
(Walbaum) in Lake Clark; and sockeye salmon in Lake Clark, Tazimina River,
Kijik River and Kijik Lake. Follow-up surveys were accomplished in 1921-22,
1924-28, 1931, 1933, 1937-38, 1940, and 1947-49. Accounts of these were
published in Reports of the Commissioner of Fisheries to the Secretary of
Commerce, Alaska Fishery and Fur Seal Industries, for the above years. For
some years numerical estimates of sockeye escapements to particular spawning
areas were determined, but for others only subjective statements describing
apparent run strength appear (i.e. "not as numerous as in previous years"

in 1924; "...observations at Lake Iliamna and Lake Clark indicated that

the fish were well distributed" in 1933; etc.).

In 1950 the Fisheries Research Institute (F.R.I.) of the University of
Washington began conducting salmon related investigations in the Kvichak
River watershed, including the Lake Clark area (Demory, et al., 1964).
Their efforts were directed primarily at obtaining information on factors
affecting sockeye salmon production. During the course of their studies
at Lake Clark (which continue to the present) they have made bathymetric
measurements of the lake (Anderson, 1969); compiled a spawning catalog
of sockeye spawning areas including bottom type descriptions and total
spawning area (Demory, et al., 1964 and Anderson, 1968); studied juvenile
sockeye distribution, abundance, age, and growth (Orrell, 1963 and Kerns,
1968); studied spawning timing, and age-length composition of the runs



(Mathisen and Poe, 1969); and compiled annual indices of sockeye escape-
ment (Demory, et al., 1964, Anderson 1968, Anderson and Poe, 1969, Poe

and associates, 1970, 1974, 1975, 1978). Bond and Becker (1963) prepared
a key to the fishes of the Kvichak River drainage (including Lake Clark).

Alaska Department of Fish and Game studies at Lake Clark have been con-
cerned with non-salmon species. During 1964 a commercial fishery for
Dolly Varden, Arctic char, Salvelinus alpinus (Linnaeus), lake trout,
humpback whitefish, Coregonus pidschian (Gmelin), northern pike, least
cisco, Coregonus sardinella, Valenciennes, and burbot, Lota lota (Linn-
aeus) was initiated by Alaska Fish, Inc. in the Iliamna Lake - Lake
Clark area. Participation in the fishery, gear types used, species
caught, poundages harvested, fishing locations, and biological para-
meters of the catch (age, length, weight, maturity) were monitored
(Metsker, 1967). The catch in the Lake Clark area (Sixmile Lake) was
comprised mainly of whitefish and lake trout, plus a few pike and burbot.
The fishery was discontinued in 1965.

Further studies included a brief survey of the Chulitna River and Long
Lake in 1972 by Siedelman (unpublished) during which northern pike and
Arctic grayling, Thymallus arcticus (Pallas) were captured. Tazimina
River was surveyed during the spring of 1974 in an attempt to locate
rainbow trout, Salmo gairdneri (Richardson) spawning areas. No spawners
were located. Later in the season a sample of rainbow trout was captured
and 25 were tagged and released (Gwartney, 1375).

Many of the drainages emptying into the westside of Cook Inlet from Mc-
Arthur River on the north to Chinita Bay on the south are either in or
partially within the proposed Park/Preserve. These areas have not been

" studied as extensively as Lake Clark. Baxter and Baxter (1961) conducted
an inventory including most of these drainages yielding some information
on species distribution, run timing, spawning areas, and human use (em-
phasis on salmon species). Sockeye escapement surveys have been conducted
in the Crescent River drainage (Namtvedt, et al., 1977) and in Chinitna
Bay (Gary Sanders, ADF&G, Soldotna, personal communication). Two fish-
wheels were operated near the mouth of Crescent River during 1975 to
provide in-season salmon escapement indices (Namtvedt, et al., 1977).

A catch of 1,302 sockeye, 220 chum salmon, Oncorhynchus keta (Walbaum),
and 6 chinook salmon, Oncorhynchus tshawytscha {Walbaum) was made,
yielding information on run timing and age composition.

The lakes and rivers comprising the Upper Mulchatna and Chilikadrotna
River watersheds have been surveyed aerially by the Alaska Department of
Fish and Game periodically to assess salmon escapements. These waters
during years of high run-off are quite glacially discolored, sometimes
rendering them unsuitable for surveying. The chinook salmon escapement
into the Chilikadrotna River was surveyed first in 1964 (Nelson, 1965}.
Additional surveys were done in 1968, 1974, and 1976-1979 (Mike Nelson,
Alaska Department of Fish and Game, Dillingham, personal communication).
Sockeye and chum salmon spawners were also observed and enumerated during

(o))
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the 1977-79 surveys by Nelson. Russell (1976) documented the presence

of rainbow trout, Arctic grayling, northern pike, round whitefish,
Prosopium cylindraceum (Pallas), chinook salmon, chum salmon, coho salmon,
Oncorhynchus kisutch (Walbaum) and slimy sculpins, Cottus cognatus Rich-
ardson, in the upper Mulchatna River. Further inventory studies of the
Mulchatna and its tributaries (including the Chilikadrotna River) during
1977 were reported by Gwartney and Russell in 1978. Additional species
found inhabiting these waters included Dolly Varden, lake trout, and
burbot. .

The Two Lakes, Telaquana Lake, and upper Stony River drainages have been
aerially surveyed during the mid-1960's by the Commercial Fisheries Divi-
sion of the Alaska Department of Fish and Game to determine sockeye sal-
mon spawning distribution (Rae Baxter, Alaska Department of Fish and Game,
Bethel, personal communication). As these waters also are sometimes gla-
cially discolored in mid-to-late summer, numerical estimates of spawning
escapements must be considered conservative. Baxter in 1974 (unpublished
surveys) did some test fishing using gill nets in Two Lakes and Telaquana
Lake. His surveys documented the presence of northern pike, lake trout,
Dolly Varden, sculpins, round whitefish, and longnose sucker, Catostomus

catostomus (Forster) in Two Lakes and lake trout, least cisco, longnose

sucker, northern pike, and Arctic grayling in Telaquana Lake.

Recognizing the limited data pertaining to resident fish species within
portions of the proposed Park/Preserve, the U.S. National Park Service
during February 1978 supplied the Alaska Department of Fish and Game with
a list of waters for which they were interested in obtaining additional
fisheries data. Waters named included:

Telaquana Lake Lake Clark Kijik Lake

Two Lakes Snipe Lake Otter Lake

Twin Lakes Fishtrap Lake Crescent Lake
Turquoise Lake Lachbuna Lake Hickerson Lake
Kontrashibuna Lake Portage Lake Chilikadrotna River
Upper Mulchatna River Johnson River

A cooperative study was subsequently initiated in June 1978.
OBJECTIVES

Within principal lakes and streams in the proposed Lake Clark National
Park/Preserve: :

1. Attempt to determine resident fish species composition and
relative abundance at specific locations during the summer.

2. Attempt to determine adult anadromous species composition and
relative abundance throughout the summer.

3. Provide information on age-growth relationships and age at
sexual maturity for resident species.



4. Identify spawning areas for anadromous salmon and resident species
when obvious.

5. Identify apparent patterns of migration and their timing.
6. Collect standard limnological data in study areas.

7. Provide a review and overview of existing knowledge relating to
fishes, aquatic habitats, and fish harvest in the study area.

8. Include a description and analysis of fish stomach contents.

METHODS

Ground sits surveys were conducted to collect fish and gather specific in-
formation from each of the waters visited. In most cases these surveys in-
volved flying personnel and gear to a lake or river and then establishing

a camp (or series of camps) from which daily sampling activities were con-
ducted. These surveys included test fishing with various types of capture
gear in differing types of fish habitat to provide fish species composition
data; inspection of major inlet and outlet streams; collection of Timnol-
ogical data, depth sounding transects; and visits with any persons pre-
sent at the location to document recreational use activities.

Aerial surveys (during 1978 in a Cessna 172 and in a Supercub during 1979)
were flown to locate and enumerate spawning salmon, and to document recrea-
tional usage.

Fish were captured using gill nets, trap nets, dip nets, beach seines, hook
and line, minnow traps, set lines, and backpack electroshocker. Gill nets

were of three types:

A. 125 foot variable mesh monofilament diving net, 6 feet deep, com-
" prised of five 25-foot panels bearing mesh sizes 1/2", 3/4", 1",
1-1/2", and 2", respectively (mesh size = square measure).

B. 125 foot variable mesh nylon floating net, 6 feet deep, comprised
of five panels bearing mesh sizes above.

C. 75 foot monofilament floating net, 10 feet deep, 4 inch mesh.

The electroshocker was a Smith-Root, Type V, 12 volt, backpack electro-
fisher. Fish captured were identified to species in the field or pre-
served in 10% formalin solution for later identification in the lab. A1l
fish were measured to the nearest millimeter (both standard fork length and
total length), weighed to the closest ounce, and examined internally to
determine sex and stage of maturity. Scales, otoliths, and/or opercular
bones were removed, depending on the species sampled for use in age anal-
ysis. Stomachs were removed from selected individuals and preserved in 10%
formalin. Contents were later analyzed under magnification in the lab.

[¢9)
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Water samples were collected from a depth of four meters using a Nansen-
type bottle. Samples were analyzed for alkalinity, dissolved oxygen, pH,
and total hardness using a Hach Model AL-36B water chemistry kit. Lake
depths were determined using a line and weight. Water transparencies
were measured with a secchi disc.

Water temperatures for Lake Clark (Chulitna Bay) were determined using a
Ryan submersible 90-day thermograph. A water gauge was installed in
Chulitna Bay each year to monitor surface level fluctuations.

Salmon spawning areas were identified during the course of inventory ac-
tivities on the ground and through use of aerial surveys.

Rivers were floated and lakes navigated using an Avon Redshank inflatable
raft.

FINDINGS - WATERS

Portions of 27 lakes and 13 rivers within and adjacent to the proposed
Park/Preserve were surveyed during the two-year study. A listing of these
waters and the survey dates appears in Tables 1 and 2.

Limnological and physical data collected from the lakes surveyed is pre-
sented in Tables 3 and 4.

Waters within the proposed Park/Preserve can be separated into four major
drainages as follows (refer to Figure 2):

Cook Inlet drainages - waters tributary to Cook Inlet (eastern
' boundary of study area, Figure 3)

Lake Clark drainages - waters tributary to Lake Clark and Six-
mile Lake (central and southern portion
of study area)

Mulchatna drainages - waters tributary to the Mulchatna River
(western portion of study area)

Stony River drainages - waters tributary to Stony River (north-
western portion of study area)

Cook Inlet Drainages

Chakachamna Lake:

Chakachamna Lake is the second largest lake in the proposed Park/Preserve.
Bue (1963) lists its surface area as 26 square miles. It is approximately
15 miles in Tength and averages about two miles in width and is situated
in an east-west basin drained to the east by the Chakachatna River. Major
inlet sources include Neacola River via Kenibuna Lake, Chilligan River,



Table 1. Waters Surveyed in the Proposed Lake Clark National Park/Preserve, 1978. II

Waterbody

Chilikadrotna River
Chilikadrotna River
Chokotonk River
Chulitna River
Crescent River
Crescent Lake
Crescent River
Johnson River
Johnson River
Kijik Lake

Kijik Lake

Kijik River

Kijik River

Kijik River
Kontrashibuna Lake
Kontrashibuna Lake
Lachbuna Lake

Lake Clark

Lake Clark

Lake Clark

Lake Clark

Lake Clark

Lcon Lake 1/
Mulchatna River
Mulchatna River
Mulchatna River
Necons River
Necons River

Otter Lake

Portage Lake

Snipe Lake

Upper Tazimina Lake
Lower Tazimina Lake
Tazimina River
Telaquana Lake
Telaquana Lake
Telaquana River
Tlikakila River
T1ikakila River
Turquoise Lake
Turquoise Lake
Upper Twin Lake
Upper Twin Lake
Lower Twin Lake
Lower Twin Lake
Lower Twin Lake
Two Lakes

Two Lakes

Watershed

Mulchatna River
Mulchatna River
Lake Clark

Lake Clark
Crescent River
Crescent River
Crescent River
Johnson River
Johnson River
Lake Clark

Lake Clark

Lake Clark

Lake Clark

Lake Clark

Lake Clark

Lake Clark

Lake Clark
Kvichak River
Kvichak River
Kvichak River
Kvichak River
Kvichak River
Mulchatna River
Nushagak River
Nushagak River
Nushagak River
Stony River
Stony River
Lake Clark

Lake Clark

Chilikadrotna R.

Six Mile Lake
Six Mile Lake
Six Mile Lake
Stony River
Stony River
Stony River
Lake Clark

Lake Clark
Mulchatna River
Mulchatna River
Chilikadrotna
Chilikadrotna
Chilikadrotna
Chilikadrotna
Chilikadrotna
Stony River
Stony River

0000

Date
Surveyed
Aug. 30
Sept. 17-22
Sept. 16
June 4
June 10
June 19-21
June 21
June 10
June 12-15
June 24-26
Sept. 16
June 26
Sept. 2
Sept. 16
June 10
Aug. 21-26
Sept. 2- 5
June 5- 9
June 18 and 28
July 30
Sept. 16
Sept. 26-27
Aug. 13-15
Aug. 10-13
Aug. 30
Sept. 22-23
July 5
Aug. 30
June 28-29
Aug. 31-Sept
July 18-20
Sept. 7-11
Sept. 11-14
Sept. 24
July 10-16
Aug. 30
Aug. 30
June 29-30
Sept. 16
Aug. 6-9
Aug. 30
July 30-Aug. 1
Aug. 30
Aug. 1-Aug. 3
Aug. 230
Sept. 17
July 3- 6
Aug. 30

Aerial survey

Flcat survey

Aerial survey

Riverboat (lower 7 mile)
Aerial survey

On site
On site

Aerial survey

On site
On site

Aerial survey

On site
On site

Aerial survey
Aerial survey

On site
On site
On site

Chulitna Bay
Chulitna Bay
Aerial survey

On site
On. site

Float survey
Aerial survey
Float survey

On site

Aerial survey

On
On
On

site
site
site
On site
On site
Partial
On site

Aerial survey
Aerial survey
Float survey
Aerial survey

On site

Aerial survey
On site
Aerial survey

On site

Aerial survey

On site
On site

Aerial survey

Comments

(upper 1/2 mile)

\

aerial survey

1/ The author named this lake (located at 600 37' N, 154° 18W)

!
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II Table 2. Waters Surveyed in the Proposed Lake Clark National Park/Preserve, 1979.

l Waterbody

Watershed Date(s) Surveyed Comments
B Caribou Lake Koksetna River July 27-29 On site
Chakachamna Lake Chakachatna River August 6 -11 On site
Chilikadrotna River Mulchatna River August 2 Aerial survey
Chokotonk River Lake Clark July 21 On site (lower
100 yards only)
Chulitna River Lake Clark June 5 On site
Chulitna River Lake Clark June 10-11 On site
Chulitna River Lake Clark June 20-21 On site
Chulitna River Lake Clark June 24-25 On site
Chulitna River Lake Clark June 30 On site
Chulitna River Lake Clark July 1 On site
Chulitna River Lake Clark August 3-4 On site
Fisntrap Lake Chilikadrotna River August 24-25 On site
Half-Cabin Lake Mulchatna River September 9 On site
Hickerson Lake Hickerson Lake July 2 -4 On site
Hoknede Lake 1/ Chulitna River August 27-29 On site
Hudson Lake Tazimina River July 15-17 On site
Kijik Lake Lake Clark June 6 On site
Kontrashibuna Lake Lake Clark September 5 -7 On site
Lake Clark Kvichak River June 4 -5 On site
Lake Clark Kvichak River June 27-29 On site
Lake Clark Kvichak River July 20-25 On site
Little Kijik River Lake Clark June 6 -8 On site
Long Lake Chulitna River- June 3 On site
Long Lake Chulitna River June 21-23 On site
iMiller Creek Lake Clark July 25 On site
Mulchatna River Nushagak River September 9 -15 Float survey
Pickeral Lakes Lake Clark July 6 -9 On site
Portage Creek Lake Clark July 24 On site
Tanalian River Lake Clark August 3 On site
Tazimina River Lake Clark July 16-17 On site
Tazimina River Lake Clark August 17-20 Float survey
Telaquana Lake Stony River July 18 Aerial survey
Mulchatna River July 18 Aerial survey

I Turquoise Lake

1/ Russell named this lake (located at 60° 06'N, 154° 55'W).
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and Nagishlamina River. Large active glaciers drain directly into the
lake at several locations. Glacial icebergs were observed floating at
the west end of the lake during the August 6-11, 1979 survey. Measured
lake transparency (August 7) was 0.6 meters. Unfortunately, during this
survey strong winds kept the lake surface so rough that raft "travel was
restricted to the immediate vicinity of camp in a sheltered area about a
mile east of the Chilligan River outlet. Hence, no depth soundings were
attempted and test fishing was limited to the same small area.

Test fishing produced catches of the following fishes: sockeye salmon
(adults), lake trout, round whitefish, Dolly Varden, and slimy sculpins.
Capture results by gear type and station are presented in Appendix A-1.

No other persons were observed at the lake during the survey. One pre-
viously used camp and a battered skiff were observed near our campsite,
and a cabin at the east end of the lake was also noted. Due to the turbid,
glacial nature of both the lake and its major tributaries recreational
angling activity is probably slight in the area.

Crescent Lake - Crescent River:

Crescent Lake (60023' N, 152955' W) is a major source of Crescent River
(tributary to Cook Inlet just north of Tuxedni Bay). The lake (see
Figure 3) is approximately six miles long and two miles wide and lies in
a glacially cut valley bordered on the north, west, and south by moun-
tains and to the east by a forested valley. Run-off from glaciers and
snow fields on the surrounding mountains enters the lake via small high-
gradient tributaries. The only major inlet stream enters the lake from
the northwest. Judging by the character of its surroundings the lake
would appear to be quite deep (no soundings were made during the June
19-21, 1978 survey). The water is a milky green in color and measured
transparency was 0.6 m (June 20, 1978).

Fish species inhabiting the lake include lake trout, Dolly Varden, chinook
salmon, sockeye salmon, threespine stickleback, Gasterosteus aculeatus
Linnaeus and coastrange sculpin, Cottus aleuticus Gilbert. Gill nets

were fished at two locations in the lake yielding catch rates of 1.24
Dolly Varden and 0.88 lake trout per hour. Electrofishing in the major
inlet stream yielded juvenile Dolly Varden and sculpins. Sockeye fry and
stickleback were caught near the lake outlet. Fish capture results

by gear type and sampling station are presented in Appendix A-2.

Recreational angling use of Crescent Lake appears to be significant.
During the June 19-21 survey, 19 recreational anglers were observed
fishing the lake outlet area. Two of these individuals also fished off
the mouths of inlet creeks up the lake. One gentleman mentioned this

was his fifth visit to the lake in recent years. During an aerial survey
of the area on June 10, two float planes (presumably anglers) were ob-
served parked at the lake outlet, and on July 29 a fishing guide and four
of his clients returning from a fishing outing reported spending several
days at the Tlake catching lake trout and Dolly Varden.



Based on test fishing results, the accessibility of Crescent Lake (suit-
able for the landing of large and small float planes), and the proximity
of the area to major population centers along the Kenai Peninsula, the
lake should be rated as having a high recreational angling potential.

Crescent River is floatable from Crescent Lake although there are several
rapids with which to contend. Recreational angling occurs in at least the
upper half mile of river below Crescent Lake.

Hickerson Lake:

Hickerson Lake (Figure 3) is located on the southeastern flank of Mount
Iliamna. The lake, approximately 2.8 miles in length, sits at an eleva-
tion of 636 feet above sea level and is fed by run-off from snow fields
and glaciers. A small tributary (Boulder Creek) enters from the north.
The lake is unique in that it does not have a surface outlet. A large
boulder pile extends across its southern end and any outflow is sub-
terranean.

The lake was surveyed July 2-4, 1979. Depth soundings indicated a maxi-
mum depth of 41 meters. Measured transparency was 3.1 meters.

The only fish species captured in the lake was Dolly Varden. They were
abundant (4.2/g9i11 net hour), heavily parasitized (encysted nematodes and
cestodes), and stunted. For catch per sample station see Appendix A-3.

Evidence of recent human visitation was observed at the north end of the
lake. The nature of this use was not determined, and no one else was
present at the lake during the survey. This scenic lake could support a
recreational fishery for Dolly Varden.

Johnson River:

Johnson River (see Figure 3) is a tributary to Cook Inlet entering the In-
let at approximately 60001' N, 152037' W. It is a turbid river with the
majority of its source originating from glaciers and snow fields on the
southeast flanks of Mount Iliamna. Measured water transparency (June 12)
was 0.4m. The river is multi-channeled in its lower reaches and judging
by the number and condition of these channels the water levels must fluc-
tuate quite significantly at various times during the year. Main channel
width is approximately 35-40 m with an estimated stream velocity of four
to five feet per second. River bottom is sand and fine gravel near the
outlet, with small cobbles and gravel upstream. Bank vegetation is abun-
dant above tidal influence.

Fish species captured in the river included Dolly Varden, coho salmon,

chum salmon, pink salmon, Oncorhynchus gorbuscha (Walbum), chinook sal-
mon, ninespine stickleback, Pungitius pungitius (Linnaeus), threespine
stickleback and coastrange sculpin. Fish were captured using minnow traps,
and dip nets (see Appendix A-4) in side channels approximately three miles
upstream from the river outlet.
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Recreational angling use is probably slight if present at all on this
river. During peak run-off periods (mid-to-late summer) the river would
not be wadeable due to depth and velocity.

Access to the river can be accomplished with wheel pilanes via nearby Cook
Inlet beaches.

The river appears to be most significant as a salmon spawning and rearing
stream.

Lake Clark Drainages (Figure 4)
Caribou Lake:

Caribou Lake is one of several small lakes in the headwaters of the
Koksetna River (Figure 4). It is located at approximately 2,150 feet above
sea level and is fed primarily by snow melt and springs from nearby al-
pine tundra hills. The lake is approximately 0.7 miles in length. It

was surveyed July 27-29, 1979.

Depth soundings indicated a maximum depth of four meters. Measured trans-
parency was 3.7 meters.

Fish species inhabiting the lake include Arctic char, Arctic grayling, and
slimy sculpins. Several sets of very impressive rapids in the Koksetna
River probably prevent upstream migration of Chulitna River fishes (pike,
whitefishes, ciscos, salmon) into upriver areas including Caribou Lake.
For catch per sample station see Appendix B-1.

No other persons were present at the lake during the survey. However,
four old campsites were observed in the vicinity and air charter companies
serving the local area reported dropping people off at the lake in pre-
vious years on combination hunting/fishing excursions. The lake is an
excellent access point for hunting, fishing, and backpacking trips.

Chokotonk River:

Chokotonk River (see Figure 4) is a tributary to Little Lake Clark (that
portion of Lake Clark separated from the rest of the lake by the Tlikakila
River delta). The river is glacial, approximately 19 miles in length, and
has a gradient of 41 feet per mile (Demory et. al., 1964). Its source is
primarily glacial melt and surface run-off from the Chigmit Mountains lo-
cated to the east.

The river flows through a forested (spruce, birch, cottonwood) valley and
empties into the glacially discolored waters of Little Lake Clark.

The lower half-mile of river was foot surveyed July 21, 1979. Electro-
fishing yielded only ninespine sticklebacks, slimy sculpins, and coast-
range sculpins.

Sockeye salmon spawn in the river but are difficult to count accurately
due to glacial turbidity. An aerial survey of the entire river taken

17



afrutex(q MNael) 9deT v 2andrj

/
{
(\

I9ATY UDTRIMON

e AxaTy

Y,

b
-
X/

I9ATY BUTWIZR], W

SOTTW UF aTedg
0¢ 01

[l

-.»-.\h. 3 [

XSRS

AR

e 8] kuhb? .-.v.-.r 'Y *

S9YB] BUTWIZR],

Y- 9|

9)e] eUNqQTYSBIJUOY “ Quog

A9ATY Jueaan)
IJATY e'UlasSHOY

e

5
prg’d

.xmmuo
a3eia0g

|
\
Se| uouuovmv
I9ATY NuojoNoYyy _ 3

(A

<~z

19AT] BTEIBNTLL




September 16, 1978 yielded a count bf at least 1,875 soﬁkeye spawners. Most
were observed spawning in side channels approximately four miles upstream
from Little Lake Clark.

No recreational fishing, or floating of the Chokotonk has been observed
by or reported to the author. Potential for either is slight at best.
The river outlet is accessible by boat from Little Lake Clark, and to
float planes. There are no float plane landing sites or wheel strips up-
stream. There are several sets of Class III - Class IV rapids in the
upper river area. From a recreational standpoint the main use of this
river is probably as a hiking route to the uplands and glaciers nearby.

Chulitna River:

Chulitna River is a major tributary to Lake Clark entering from the west
(Figure 4). Over its length (approximately 90 miles) this river meanders
through a broad forested lowland valley, with sources including a large
number of tundra ponds, some large shallow lakes (Long Lake and Nikabuna
Lakes), the Koksetna River, and a variety of small tributary creeks. The
river is slow flowing (1.5-2.0 fps) and the water is brownish in color due
to organic debris (transparency = Im.).

Portions of the lower 15 miles were test fished during June, July, and
August 1979. Fish species found inhabiting the river included northern
pike, Arctic grayling, burbot, longnose suckers, humpback whitefish,

round whitefish, least ciscos, sockeye salmon, ninespine stickleback, and
slimy sculpins. It is probable that Arctic char and Dolly Varden are also
present as Arctic char were caught in Caribou Lake. One sighting of a
chinook salmon migrating up the river was made by the Hornbergers in Au-
gust 1978. For catch results by gear type and station see Appendix B-2.

Recreational use of Chulitna River is primarily hunting and fishing orient-
ed. During 1978, at least 30 anglers reported fishing the river for
northern pike and Arctic grayling. Another 38 anglers were observed fish-
ing the river during 1979. Most were guided parties. Potentially this
activity can be expected to increase. The river is floatable from

Mikabuna Lakes or Long Lake but the Koksetna River fork should not be
floated by other than experts (and only after thorough inspection of its
several sets of Class IV - V rapids).

Access to the river is often accomplished with shallow draft boats from
Lake Clark. Landing float planes is also possible on Nikabuna Lakes and
Long Lake.

Hoknede Lake:

This lake, located at 60° 06'N, 154% 55'W, is tributary to the Chulitna
River (Figure 4). It was given the name Hoknede Lake by the author due

to its proximity to Hoknede Mountain. The lake is approximately 1.5 miles
in length and is located at an altitude of 423 feet above sea Tevel. It
is fed by run-off and several tiny creeks, and drains via a small outlet

-
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stream into Chulitna River approximately 3.5 miles to the west. Terrain
surrounding the lake is forested.

Hoknede Lake was surveyed August 27-29, 1979. Depth soundings yielded a
maximum depth of eight meters. Measured transparency was 3.7 meters.
Large portions of shallow shoreline areas supported emergent aquatic veg-
etation. The lake outlet was blocked by a beaver dam.

Fish species captured in the lake included northern pike, least ciscos,
ninespine stickleback, and s1imy sculpins. Catch results per sample
station and gear type appear in Appendix B-3.

No other persons visited the lake during the survey. At least one guide
reported fishing the lake during the summer of 1979.

Hudson Lake:

Hudson Lake is located at 599 56' N, 154° 48'W and is a major access point
for recreational anglers visiting the nearby Tazimina River (Figure 4).
The lake is approximately 1.5 miles in length with no inlet or outlet
streams. Portions of the shoreline are forested. Lake elevation is
approximately 315 feet above sea level.

The lake was surveyed July 15-16, 1979. Depth soundings yielded a maxi-
mum depth of 13 meters and measured transparency was 9.8 meters.

Fish species captured included lake trout, round whitefish, ninespine
stickleback, and slimy sculpins. Capture results by sample station and
gear type appear in Appendix B-4.

Mo other persons visited the lake during the survey although recent camp-
sites were noted near the west end of the lake and guides reported using
the lake for access to Tazimina River during both 1978 and 1979. One
semi-permanent tent camp was noted near the northwest corner of the lake,
and the remains of a log cabin (purportedly started by Mr. Oren Hudson)
are still standing where the foot trail from Hudson Lake reaches Tazimina
River.

Kijik Lake:

Kijik Lake (600 18' N, 1549 20' W) is a major source of Kijik River (trib-
utary to Lake Clark). The lake (see Figure 4) is approximately two miles
in length and three-quarters of a mile in width, and is fed directly by
run-off from large mountains flanking its east and west sides. Addition-
al source water is provided by a major inlet and springs located at the
south end of the lake. Lake elevation is approximately 350 feet above sea
level. Surrounding terrain is forested.

Surveys were conducted June 24-26, 1978 and again on June 6, 1979.
Depth soundings yielded a maximum depth of 99 meters. The lake bottom
drops off sharply along both the east and west sides but major littoral

areas occur at the north and south ends. Measured transparency readings
were 17.8 meters (June 24, 1978) and 4.9 meters (June 6, 1979).
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No sampling was conducted in the river itself. An aerial survey (September

16, 1978) yielded an estimate of 4,200-6,500 sockeye salmon in the river
and its side sloughs below its confluence with Littte Kijik River. A
similar survey was conducted October 25, 1979 by Mr. Poe and 15,500 live
salmon were observed (many dead were also noted but some may have washed
down from Kijik Lake). Spawning was occurring in the side channels.
Juvenile Arctic char and sculpins were observed (September 2, 1978) in

the outlet that enters Kijik River from Portage Lake. Grayling and round
whitefish were present June 26 at the confluence of Kijik River and Little
Kijik River.

Recreational angling on the mainstem Kijik River is probably very limited
due to river conditions. However, anglers frequently fish the mouth of
the river (Lake Clark) according to local area residents. The river is
not recommended for recreational floating due to treacherous rapids.

Access to the river mouth is possible by boat on Lake Clark. Float plane
landings are possible on Lachbuna and Portage Lakes and small wheel planes
are presently used on occasion to land on river bars in the upper river
area (west of Portage Lake) mainly for hunting and backpacking access.

Kontrashibuna Lake:

Kontrashibuna Lake (elevation 459 feet) is the major source of Tanalian
River, a tributary entering Lake Clark from the east (Figure 4). The lake
is approximately 13 miles in length and one-half to one mile in width. It
ijs glacial in origin and lies in a forested basin bordered by high jagged
mountains. It is fed directly from snow fields by small high gradient
tributaries and also by a major inlet stream at its east end. Depth
soundings indicate a maximum known depth of 108 m. The U.S.G.S. has a
water gauge in the lake outlet and has recorded flows of 500-800 cfs
(Demory, et al., 1964). Measured water transparency was 2.3 meters
(August 24, 1978) and 2.2 meters (September 6, 1979). Surveys were
conducted August 21-26, 1978 and September 5-7, 1979.

Fish species inhabiting the lake include lake trout, Arctic char, pygmy
whitefish, Prosopium coulteri (Eigenmann and Eigenmann) and slimy sculpins.
A large waterfall located on Tanalian River approximately one mile down-
stream of the lake outlet is a total barrier to upstream fish migration.
This barrier is probably responsible for the limited number of fish species
present in the lake as opposed to Lake Clark (19 species) four miles down-
stream. See Appendix B-6 for capture results by gear type and sample
station.

Recreational angling does occur at Kontrashibuna Lake. During the August
21-26, 1978 survey of the lake three skiffs were observed beached at
various locations awaiting future use. No anglers were observed. One
local resident of the Lake Clark area reported taking friends to the lake
during early June for lake trout, and they experienced good success.
Recreational angling on this lake can be expected to increase due tc easy
float plane access, close proximity to Port Alsworth, spectacular scenery
in the area, and the availability of lake trout and Arctic char through-
out the lake.



Fish species innhabiting Kijik Lake include lake trout, Arctic char,
Arctic grayling, sockeye salmon, round whitefish, longnose sucker, slimy
sculpin, and ninespine stickleback (see Appendix B-5 for catch results by
capture gear and sampling station),

Recreational use of Kijik Lake is mainly angling oriented at present. The
lake is well known for its excellent Arctic grayling, Arctic char, and
sockeye fishing. During the three days (June 24-26) spent there in 1978,
a total of 10 anglers were observed fishing the lake and its outlet. Two
different guides brought people in. A third guide reported taking seven
anglers to the lake on July 1. During subsequent over flights (August 6
and September 16, 1978) anglers were observed on each occasion. These
sightings and reports are incomplete but they indicate the lake does sup-
port significant recreational angling effort. A voluntary creel census
sent to local angling guides during 1975 (Gwartney, 1976) indicated a
minimum of 26 guided anglers fished the lake and its outlet that summer
(unguided trips were not reported).

The lake is accessible by float plane. Persons with access to a boat on
Lake Clark can travel to the Kijik River outlet and reach the lake after
a hike of approximately 2.5 miles.

The lake and its outlet are important in one other respect. They provide
some of the most outstanding spawning conditions for sockeye salmon in

the Kvichak River drainage. During an aerial survey of these areas Sep-
tember 16, 1978, the author estimated 65-70,000 Tive sockeye present in
Kijik Lake littoral areas with another 3-5,000 already dead. Tributary
streams at the south end of the lake had another 5-7,000 spawners and the
outlet river (Little Kijik River) had another 26-30,000. These collec-
tively total 99-112,000 sockeye spawners. A much more experienced sockeye
surveyor, Mr. Pat Poe (F.R.I.) counting concurrently estimated 138,150
sockeye in the same overall area (Poe, 1978). His survey should be re-
garded with greater confidence. Mr. Poe surveyed the lake again in late
October 1979 (after the spawning peak) and his index of abundance estimate
was 291,200 (Poe personal correspondence). These surveys are only an in-
dex to the total run into these waters as a surveyor cannot possibly see
all the fish using the area. This area contributes significantly to the
sockeye production within the Kvichak River drainage.

Kijik River:

This tributary to Lake Clark (see Figure 4) originates in a glacial valley
to the north of Portage Lake and is fed by Portage, Lachbuna, and Kijik
Lakes as it descends(approximately 50 miles) to Lake Clark. The river is
quite glacial in nature (estimated transparency less than one meter). In
its upper reaches (upstream of Lachbuna Lake) it is braided, but below
Lachbuna it becomes a single channel and flows through a canyon where it
drops at a rate of approximately 45 feet per mile. This stretch of rapids
is impassable to upstream migrating fish. Main channel width of the river
in its lower reaches is approximately 30 ~2ters. '



Table 5. Summer Water Level Fluctuations, Chulitna Bay, Lake Clark,

1978-1979.
1978 1979
Water level gauge Water level gauge
_Date readings (mm) _Date readings (mm)

June 3 0 June 2 0
June 11 22 June 4 25
June 18 31 June 8 64
June 22 431 June 11 114
June 27 71 June 20 343
July 1 775 June 25 431
July 10 959 June 29 527
July 16 1,118 July 5 673
July 20 1,206 July 14 838
July 30 1,289 July 19 889
August 5 1,423 July 29 983
August 19 1,511 August 3 889
August 30 1,556 August 6 838
September 6 1,080 August 12 958
September 17 896 ' August 22 1,108
September 24 661 August 26 914

September 5 381

September 8 203

September 16 51




Lachbuna Lake:

Lachbuna Lake (Figure 4) is a major component of the Kijik River drainage.
It is located approximately 18 river miles upstream of Kijik River's out-
let into Lake Clark. The lake is approximately two and one-half miles in
length with a maximum width of one mile. Major source streams include

the upper section of Kijik River (entering from the northeast) and College
Creek (entering from the northwest). The lake basin lies in a forested
glacial valley just upstream of the Kijik River canyon. Depth soundings
yielded a maximum depth of 37 m. Measured transparency was 1.0 meter.

The lake was surveyed September 2-5, 1978.

Fish species inhabiting the lake include lake trout, Arctic char, and

slimy sculpin. The rapids of Kijik River canyon have apparently pre-

vented successful colonization of this lake by other species dwelling

downstream in Kijik Lake and Lake Clark. Capture results by gear type
and sample stations are presented in Appendix B-7.

Although none were observed during the survey, some recreational angling
does occur at Lachbuna Lake (lost lures were found near the mouth of
College Creek). There is one cabin located near the lake outlet. It
appears to be recreational in nature (river boat, meat rack, etc.).
There is also abundant evidence of previous camping activity around the
shoreline of the lake (garbage, old lean-tos, meat racks) that are
attributable to recreational hunting parties. One such party (caribou
hunters) was present during our stay.

Access to Lachbuna Lake is accomplished using float planes. Also, small
planes (wheeled) have been observed landing on river bars (Kijik River)
upstream of the, lake.

Lake Clark:

Lake Clark (Figure 4) is the second largest lake basin in the Kvichak
River drainage and the sixth largest freshwater lake in Alaska. It is
approximately 46 miles in length and varies from 1.5 to five miles in
width. Major tributary sources include Tanalian River, Currant River,
Chokotonk River, Tlikakila River, Kijik River and Chulitna River. The
lake empties through a short narrows into Sixmile Lake which is sub-
sequently drained by the Newhalen River. Total watershed drained by
Lake Clark and Sixmile Lake combined is approximately 3,700 square miles
(Demory, et. al, 1964). Bathymetric measurements of the lake (Anderson,
1969) indicate a total surface area of 266.8 km2, a total volume of 27.3
km3, a mean depth of 102.5 m, and a maximum depth of 262 m. The lake is
g]acia; in nature. The shoreline is forested (spruce, birch and willow
mainly).

Seasonal Take level fluctuations (1978, 1979) and surface temperature
fluctuations (1978) over the summer were monitored at Chulitna Bay. Peak
lake levels occurred August 30, 1978 and August 22, 1979 (see Table 5).
Lake surface temperatures (see Table 6) measured one meter below the
surface ranged from a low of 8.50C (June 24) to a high of 19.10C




(August 2-3). Chulitna Bay, due to its shallow nature, may be warmer
than other areas of the lake.

At least 19 species of fish inhabit the lake including lake trout, Arctic
char, Arctic grayling, burbot, northern pike, Dolly Varden, humpback
whitefish, round whitefish, pygmy whitefish, least cisco, rainbow trout,
sockeye salmon, chinook salmon, pink salmon, longnose sucker, slimy
sculpin, coastrange sculpin, threespine stickleback, and ninespine stickle-
back. It is also probable that on occasion coho salmon and chum salmon
may enter the system in small numbers similar to the chinook and pink sal-
mon mentioned above. Least ciscos, humpback whitefish, longnose sucker,
round whitefish, lake trout and Arctic grayling were the resident species
captured most commonly in gill nets during 1978-1979 (see Appendix B-8 for
capture results by gear type and sample station). Rainbow trout, Arctic
char, and Dolly Varden are not abundant in the lake according to local
residents. The lake is a major contributor to the sockeye salmon pro-
duction of the Kvichak River drainage.

Recreational angling occurs at various locations in Lake Clark. During
1978 anglers were observed on three occasions (7 anglers total) fishing
the lake. One party was trolling in the vicinity of Port Alsworth. The
others were fishing at the mouths of tributary streams. During 1979,
angling activity was observed in Chulitna Bay and off the mouths of the
Tanalian and Kijik Rivers. Angling effort on the lake is much higher than
that represented by these observations.

A fishery of major significance is the "subsistence" fishery conducted
around the lake by local residents utilizing gill nets. Sockeye salmon
(see Table 7) are the main species captured, although resident species
are also utilized (especially in years of low salmon abundance). Gasbarro
(1974) estimated the 1973 harvest of fish for personal use by Nondalton
residents (based on a house-to-house survey in the village) to include:
18,822 sockeye salmon 1/, 940 whitefish, 281 pike, 1,782 grayling, 62
Arctic char/Dolly Varden, 157 rainbow trout and 730 lake trout. Sub-
sistence fishing activities occur throughout the inshore Lake Clark and
Sixmile Lake areas (generally near salmon spawning streams, in protected
bays, or near human habitations).

Access to Lake Clark can be accomplished by plane (float or wheeled). A
public wheel landing strip is located at Nondalton. There are several
additional private strips elsewhere around the lake. There is also a
road from Iliamna to the Newhalen River portage from which a person can
reach the lake by boat.

Little Kijik River:

This short river (approximately one mile in length) drains Kijik Lake and

1/ Gasbarro's sockeye salmon catch totals are significantly greater than
those compiled by A.D.F.&.G. for 1973 (Table 7). His survey method

was probably more accurate than the voluntary return of subsistence
permits utilized by A.D.F.&.G.



Table 6. Lake Water Temperatures, 1/ Chulitna Bay, Lake Clark, June 11 -
September 8, 1978.

Date High Low Date High Low Date High Low
June 11 17.0 15.0 July 11 14.0 12.6 Aug. 10 16.4 15.5
12 15.5 13.6 12 13.3 11.5 - 11 16.7 15.7
13 14.0 12.0 13 13.1 11.6 12 16.2 15.1
14 12.6 9.8 14 13.0 11.6 13 15.0 13.5
15 12.5 10.5 15 11.5 10.9 14 13.4 12.0
16 10.6 8.8 16 12.8 11.0 15 12.3 11.6
17 10.0 9.0 17 12.6 11.7 16 12.4 12.2
18 10.4 . 8.8 18 12.8 12.0 17 12.8 12.0
19 12.0 9.0 19 12.3 11.7 18 13.7 12.6
20 14.0 9.4 20 11.8 11.1 19 13.6 12.6
21 15.0 12.0 21 11.4 10.0 20 12.6 11.7
22 14.1 12.0 22 12.1 10.8 21 12.4 11.6
23 12.0 9.5 23 12.9 11.0 22 13.6 12.2
24 11.9 8.5 24 12.6 12.0 23 13.2 12.5
25 11.0 9.3 25 13.7 11.9 268 14.0 12.5
26 11.0 9.0 26 14.1 12.7 25 14.5 13.3
27 11.3 9.3 27 14.8 13.3 26 14.5 13.5
28 13.4 9.9 28 16.0 13.5 27 14.6 13.4
29 12.7 10.9 29 16.7 14.8 28 14.2 13.2
30 11.4 9.7 30 16.8 15.3 29 13.1 11.9
July 1 11.5 10.0 31 17.5 15.4 30 12.0 11.4
11.0 9.7 Aug. 1 18.3 16.5 31 12.7  11.7
3 10.1 9.5 2 19.1 17.3 Sept. 1 12.7 11.8
4 12.0 9.6 3 19.1 17.9 2 13.0 11.7
5 11.5 10.5 4 18.8 17.8 3 12.5 11.5
6 11.4 10.5 5 18.7 17.4 4 11.5 10.9
7 12.0 10.4 6 18.8 17.7 5 11.0 10.6
8 13.2 10.7 7 18.6 18.0 6 10.7 10.1
9 13.0 12.2 8 18.0 17.0 7 10.5 9.8
10 14.0 11.6 9 17.0 15.9 8 10.0 9.5

1/ Temperatures = Oc
Thermograph set 1 meter below lake surface.




flows into the mainstem Kijik River. It is a clear, gravel bottomed
river flowing through a mixed spruce-birch-cottonwood forest. Several
deep pools are present in the upper quarter-mile of river followed by a
series of long runs and shallower riffles for the next half-mile. The
lower quarter-mile of river is again characterized by deeper pools and
several bedrock outcrops. Main channel width averages approximately 25
meters and stream velocity averages 2 f.p.s.

The river was foot surveyed June 26, 1978, and June 6-8, 1979. An aerial
survey was conducted September 16, 1978.

Fish species inhabiting Little Kijik River include Arctic grayling, Arctic
char, round whitefish, longnose suckers, sockeye salmon, ninespine stickle-
backs, and slimy sculpins. For capture results by gear type see Appendix
B-9.

The river 1is well known by local guides and anglers for its grayling and
sockeye fishing. Anglers are usually dropped off at the Kijik Lake out-
let and they fish the river below. The magnitude of angling use is sub-
stantial for a wilderness stream.

The river is very important as a sockeye salmon migration route and
spawning area. During the September 16, 1978 aerial survey an estimated
26-30,000 sockeye were observed in the stream. Many of these were spawn-
ing at that time and others were waiting to join the 100,000 plus that had
earlier passed through the river and were spawning in Kijik Lake. (Mr. Poe
estimated 15,300 sockeye spawning in the river during his Oct. 25, 1979
survey). During the June 6-8, 1979 survey sockeye fry were tremendously
abundant both along the Kijik Lake shoreline and in Little Kijik River.
The easily recognizable remains of an old native village (or fish camp)
approximately one-half mile downstream of the Kijik Lake outlet supports
the view that the river has been an important salmon producer for some
time.

Long Lake:

Long Lake is a major component of the Chulitna River drainage (refer to
Figure 4). It is located approximately 15 river miles upstream of the
Chulitna River outlet, at an elevation of 306 feet above sea level. The
lake is approximately four miles in Tength and one mile in width. It

is fed by several tiny tributaries and empties into the Chulitna River.
The shoreline is forested (spruce, birch, willow) and the lake itself
supports abundant submerged and emergent aquatic vegetation. Maximum
depth is 3.1 meters. Measured transparency (June 21, 1979) was 3.1
meters.

The lake lies just outside the proposed Park/Preserve boundaries (Figure
2) but may be a significant producer of pike and other fish that reside
in the Chulitna River. It was surveyed June 3 and June 21-23, 1979.

Fish species found present in the lake included northern pike, humpback

whitefish, longnose suckers, and slimy sculpins. Fish capture results by
gear type and sample stations appear in Appendix B-10.
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Table 7. Subsistence Catch of Salmon by Villages in the Lake Clark Area,

1924 - 1978.
Nondalton " Port Alsworth Lake Total

Year Sockeye Other Sockeye Other Sockeye Other
1924 50,000 1/
1925 2,560 1/
1926 33,920 1/
1963 25,000 2/ - - - 25,000 -
1964 35,000 - - - 35,000 -
1965 - - - - - -
1966 45,800 - - - 45,800 -
1967 29,600 - - - 29,600 -
1968 33,700 - - - 33,700 -
1969 44,000 - - - 44,000 -
1970 42,900 - - - 42,900 -
1971 22,100 9 chinook - - 22,100 "9 chinook
1972 24,100 - - - 24,100 -
1973 8,500 - - - 8,500 -
1974 29,509 1 chinook 1,465 - 30,974 3/ 1 chinook
1975 48,704 - 2,078 - 50,786 3/ -
1976 20,175 - 4,881 - 25,371 3/ -
1977 27,175 1 pink 4,897 - 32,072 3/ 1 pink
1978 17,289 - 3,020 - 20,309 3/ -
1979 14,749 - 4,224 - 18,973 3/

1/ Source - U.S. Bureau of Fisheries 1924, 1925, 1926
2/ Source - Schroeder, 1974

3/ Source - Donald Bill, Commercial Fisheries Division, ADF&G, King Salmon
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Pickeral Lakes (Upper, Middle, Lower):

This string of small lakes empties into Sixmile Lake via a short outlet
creek (refer to Figure 4). They were surveyed July 6-9, 1979.

The upper lake is approximately three-quarters of a mile in length and is
fed by run-off and springs, It drains via a tiny outlet creek into Middle
Pickeral Lake. The shoreline is forested and there are two small islands
in midlake. Maximum depth located in this upper lake was 19 meters.

Middle Pickeral Lake is approximately 1.5 miles in length. It is shallow
(maximum depth = 2.2 meters) and fed by several small tributary streams.
The bottom is sandy and supports large areas of submerged and emergent
aquatic vegetation. The lake drains through a marsh via a small outlet
stream into Lower Pickeral Lake.

Lower Pickeral Lake is the largest of the three lakes (approximately 2.3
miles in length). It is also shallow (maximum depth = 2.5 meters) with a
sandy bottom (some areas could be considered "quick sand") and is fed by
several small tributaries.

Fish species inhabiting these lakes include northern pike, humpback white-
fish, round whitefish, least ciscos, Arctic grayling, and slimy sculpins.
Sockeye salmon in small numbers were observed in the lower lake and its
outlet during an over flight in late August. Capture results by gear type
and sample station appear in Appendix B-12.

No anglers were observed at the lakes during these surveys. One local
fishing guide is known to have used the lakes over the past several years.
Access to the lakes is via float plane.

Portage Creek:

Portage Creek enters Lake Clark from the north (see Figure 4). It is a
small stream (average width approximately 2.5 meters) with a gravel/small
cobble bottom and Tots of bank cover. Stream velocity (July 24, 1979) was
an estimated 2.5 f.p.s.

The Tower quarter mile of stream was test fished with electrofishing
equipment July 24, 1979. Fish species captured included Dolly Varden and
slimy sculpins.

There is no known recreational angling in Portage Creek,

There has been an on-going hydraulic mining operation several miles up-
stream cf the creek outlet for a number of years.

Access to the creek is mainly by boat on Lzke Clark or by float plane.
Portage Lake:
Portage Lake (Figure 4) is one major source of Kijik River. The lake

(elevation 1,470 feet) lies in a forested pass connecting the Kijik and
Tlikakila River valleys. It is a deep, clear lake (maximum depth = 52 m,



Long Lake is locally regarded as a producer of large pike. Individual
fish in excess of 20 pounds have been taken with hook and line. Local
guides utilize the lake when they have clients who are pike fishing
enthusiasts.

Anglers reach the lake either by float plane or by shallow draft boats via
the Chulitna River. None were observed at the lake during the above
surveys. ‘

Miller Creek:

This small stream drains into Lake Clark to the north of Kijik River (see
Figure 4). It is a clear stream with a gravel and rubble bottom. Stream
width averages approximately four meters and current velocity (July 25,
1979) was an estimated two feet per second. Tree roots, debris, under-
cut banks, and pools on stream meanders all provide adequate cover for
fish life.

The Tower 400 meters of creek was surveyed July 25, 1979. Electrofishing
was utilized to test fish this area. Fish species captured included
Arctic grayling, Dolly Varden, burbot, and slimy sculpins. See Appendix
B-8 (Station 23) for capture results by gear type.

Angling activitiy in Miller Creek is believed to be minimal.
Otter Lake:

Otter Lake (Figure 4) is located on the west side of the Tlikakila River
approximately seven miles upstream of the river mouth. It was surveyed
June 28-29, 1978. The lake is approximately three-quarters of a mile in
length, shallow (maximum known depth = 2.3 m), and more alkaline in nature
(see Table 3) than all but one of the other lakes sampled during the 1978-
1979 surveys (the most alkaline was Portage Lake located within three
miles of Otter Lake). Aquatic vegetation is abundant in the lake and the
shoreline is forested (spruce, willow, alder). There are no inlet streams
and a tiny outlet (blocked by a beaver dam during this survey) connects
the lake to Tlikakila River. Aquatic invertebrates (amphipods, gastropods,
ostracods, insects and leeches) were visibly abundant in the lake.

Fish species captured in the lake included longnose sucker and ninespine
stickleback. One large fish thought to be a pike was observed but not
captured. Capture results by gear type and sampling location are pre-
sented in Appendix B-11.

No evidence of recreational angling on this lake has been documented.
Evidence of an old trapping camp on the lake was noted.

Access to the lake is accomplished utilizing small float planes and per-
sons floating the Tlikakila River also make the short hike from the river
to the lake without difficulty.




miles in length and averages about three-quarters of a mile in width.
Maximum known depth is 115 m. Lower Tazimina Lake is approximately 7.3
miles in Tength with a maximum width of 1.8 miles. Maximum known depth
is ‘62 meters. Water transparency ranges from five meters at the east end
of Upper Tazimina to 12 meters at the west end of Lower Tazimina. The
lakes 1ie in a forested glacial basin and are connected by approximately
seven miles of river. A number of small creeks feed the lakes but major
tributaries consist of a large stream entering Upper Tazimina Lake at its
east end and another large stream entering the interconnecting river from
the south. Tazimina River which drains the lakes has a large waterfall
nine miles upstream from its confluence with Sixmile Lake, thus the
Tazimina Lakes are inaccessible to fish species inhabiting the lower river.
These lakes were surveyed September 7-14, 1978.

Fish species inhabiting the lakes include Arctic char, Dolly Varden, Arctic
grayling, slimy sculpin, and threespine stickleback (see Appendices B-14,
B-15) for capture results by gear type and sample station). Conspicuously
absent are lake trout. The abundance of Arctic char in these two lakes

was far greater than in any other lakes sampled during the project.

Recreational angling occurs at both lakes. During surveys in the area two
guided anglers were observed September 11 fishing near the outlet of Upper
Tazimina Lake. Several pieces of fishing tackle were found in the river
that interconnects the two lakes. There was a make-shift pole raft and-a
well used campsite at the outlet of the upper lake. One camp site with a
boat stashed nearby was observed on the lower lake. The river connecting
the two lakes is locally known as a pleasant one-day float trip.

Access to these.1akes is by float plane only.
Tazimina River:

Tazimina River drains from Tazimina Lakes into Sixmile Lake, a distance of
approximately 17 river miles. Over this distance the river drops 401 feet
in elevation with most of the drop occurring over a short stretch of water
approximately eight miles downstream of Lower Tazimina Lake. There the

river cuts through a northern flank of Road House Mountain and drops about
250 feet in little over a mile. Below this point the lower river meanders
through a wooded valley to Sixmile Lake. The river is clear throughout.

On-site surveys were conducted on the river July 16-17 and August 17-20,
1979. Additionally, portions of the river were observed during over-
flights to other areas on other days.

Fish species inhabiting the river below the falls include: rainbow trout,
Arctic char, sockeye salmon, round whitefish, Arctic grayling, threespine
stickleback, Tongnose sucker, and slimy sculpin. For capture results by
gear type see Appendix B-16.

Large escapements of sockeye salmon spawned in the river during 1978 and
1979. Mr. Pat Poe (F.R.I.) aerially surveyed the stream near the peak of
sockeye spawning each year. His point estimate of spawners observed



measured transparency = 19.1m) approximately a mile and a quarter in
length and a half-mile in width. It is the most alkaline of the lakes
sampled in the Lake Clark area (total alkalinity as C3C03 = 136 ppm).
There are no major inlet creeks. Its outlet feeds Kijik River approxi-
mately two miles to the west. It was surveyed August 31 - September 1,
1978.

Fish species inhabiting the lake include lake trout, Arctic char, and
slimy sculpin. These are the same species found in Lachbuna Lake farther
downstream in the drainage. Capture results by gear type and location are
presented in Appendix B-13.

Recreational angling occurs at Portage Lake (often referred to locally as
Teardrop Lake). The lake shoreline at the east and west ends shows ample
evidence of previous camping activity. Some are obviously hunting related
(meat racks, broken hunting arrows, etc.). One local air charter company
reported having dropped off 20 backpackers on this lake during July, 1978.

Access to the lake is by float plane.
Tanalian River:

This is a major tributary river originating at Kontrashibuna Lake and
entering Lake Clark near Port Alsworth (Figure 4). A major waterfall
approximately one-half mile downstream of Kontrashibuna Lake presents a
total barrier to upstream migration. The river below the falls is rocky
and fairly rapid with an average main channel width of approximately 30
meters. The river is clear in summer and apparently fluctuates in volume
considerably as a number of side channels and abandcned channels are pre-
sent in the lower mile. There is a U.S.G.S. water gauge in the outlet of
Kontrashibuna Lake and the river is described as having a flow range (USGS)
year unknown) of 500-800 cfs (Demory et.al. 1964).

The lower river was surveyed August 3, 1979. Electrofishing yielded round
whitefish, burbot, Arctic grayling, Dolly Varden, and slimy sculpins.
Adult sockeye salmon were observed but not captured. Capture results are
presented in Appendix B-8 (Station 24).

One angler was observed fishing for lake trout and grayling near the river
outlet during the above survey. The outlet is known to be a popular recre-
ational angling area--especially for Port Alsworth residents and visitors.

Access to Tanalian River is possible utilizing float planes or boats on
Lake Clark. There is a private wheel plane landing strip at Port Als-
worth where for a fee one can land and then reach the river after a short
hike.

Tazimina Lakes (Upper and Lower):
These two lakes (Figure 4) are the major source of the Tazimina River

(tributary to Sixmile Lake). They are catch-basins for a watershed of
approximately 350 square miles. Upper Tazimina Lake is approximately 8.5
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Access to the river is accomplished using small aircraft (either wheeled
or on floats) and boats. Some of the upriver bars are utilized by
wheeled planes. Float planes are landed at Summit Lake (60048' N, 152044’
W), at Otter Lake, and at the river outlet. Shallow draft jet-powered
boats could be used to reach upriver areas from Lake Clark.

Mulchatna River Drainages (Figure 5)
Chilikadrotna River:

The Chilikadrotna River (see Figure 5) originates at Twin Lakes (elevation
1,979 ft.) and flows in a southwesterly direction approximately 60 miles
before joining the Mulchatna River (elevation 825 ft.).

At its origin the river is clear, 25-30 m. in width, single channeled,
with mid-channel depths ranging from 1.0 to 2.5 meters. River velocity in
the upper four to five miles averages approximately one meter per second.
The river cuts through a terminal moraine in the upper area and is some-
what rocky in nature. Large pools are present on several of the bends and
intermittent gravel areas provide suitable spawning areas for salmonids
(especially chinook salmon). After leaving the moraine the river widens,
slows for about three miles, and flows through a marshy upland area. It
then narrows, gathers speed, and begins its cut through the Bonanza Hills.
For the next 18-20 miles it is best described (using the international
white water rating system) as mostly Class II white water with a few

Class III areas (for white water rating scale, see Norman, 1976). The
river elevation over this stretch drops 600-700 feet, or approximately 35
feet per mile. Erosive processes cause the water clarity to diminish
(transparency 2-3m). Two tributaries of significant size and volume enter
the river during this stretch, Snipe Lake Creek (the author's name for
this creek) and the Little Mulchatna River.

Below the Bonanza Hills the river gradient decreases, the velocity slows,
and the river takes on a more multi-channelled nature. Long runs and
gravel bars are common. Gravel areas suitable for salmonid spawning are
extensive. One major tributary, Ptarmigan Creek, enters below the Bonanza
Hills.

At its confluence with the Mulchatna, the Chilikadrotna is approximately
35-40 m in width. -

Over most of its course the Chilikadrotna flows through a spruce, birch,
willow, balsam poplar forest. Over-hanging trees, submerged 1ogs, root
structures, and piles of log debris in and along the river provide abun-
dant cover for juvenile and adult fishes.

The river was float-surveyed September 17-22, 1978. It was aerially
surveyed August 30, 1978 and August 2, 1979.

Fish species present in the river during the summer pericd include rain-
bow trout, lake trout, Dolly Varden, Arctic grayling, round whitefish,
burbot, chinook salmon, ccho salmon, sockeye salmon, chum salmon, and



August 23, 1978 was 146,900 (Poe, 1978). His 1979 survey (September 7)
yielded a point estimate of 495,750 spawners (Poe, 1980 personal commu-
nication). It is one of the major spawning streams in the Kvichak River
drainage.

The river is locally well known for its rainbow trout, grayling and sock-
eye salmon angling. Most of this occurs in the lower nine miles of river
below the falls.

During a voluntary creel census of angling guides in 1975 (Gwartney, 1975),
the river was mentioned as a fishing location by some respondents. During
over flights of the area, anglers have been observed on several occasions
fishing the river from Alexcy Lake downstream.

Anglers reach the river either by float plane or boat. Float planes are
landed on Hudson's Lake (59056' N, 154048° W) or Alexcy Lake (59953' N,
154048' W) and anglers walk the remaining distance to the river. Shallow
draft jet-powered boats are run up the river to the vicinity of the falls
and are used at times to ferry river visitors. Day floats from the above
mentioned lakes also occur.

Tlikakila River:

This river, known locally as "Big River", is the largest tributary to Lake
Clark (see Figure 4). It is a glacial river fed primarily by melt water and
run-off from the Lake Clark Pass area. It is approximately 50 miles in
length and drains a watershed of approximately 650 square miles (Demory

et. al, 1964). Measured water transparency (June 29, 1978) was 0.2m.

Bottom and banks along the lower seven miles of river consist of fine sand
and silt. Areas of "quick sand" in this lower river area have been report-
"ed by knowledgeable local residents. The river is multi-channelled over
much of its length. Major bank vegetation is spruce, poplar, willow and
alder.

The lower seven miles of river were floated June 29-30, 1978 and an aerial
survey was conducted September 16, 1978.

The only fish species known present in the river is sockeye salmon. An
estimated 1,015-1,200 were observed spawning in the river September 16,
1978 approximately 12-18 miles upstream of Lake Clark. Mr. Poe surveyed
the river October 25, 1979 and observed an estimated 10,945 sockeye spawn-
ers. Other species including longnose sucker, northern pike, ninespine
stickleback, slimy sculpin, Arctic char, and Dolly Varden may be present
but have not been documented. The suckers and stickleback (and possibly
pike) inhabiting Otter Lake presumably migrated up the TTikakila River to
that Tocality.

There is no recreational angling in Tiikakila River at present and, unless
the river clears significantly, there is no reason to expect any in the
future. The river is floatable and has been surveyed by the Bureau of
Outdoor Recreation in July 1975 (Bureau of Outdoor Recreation, 1976) . -




slimy sculpin. See Appendix C-1 for capture results by gear type.

The above species vary in abundance throughout the river. Lake trout are
found commonly within the upper mile of river below Lower Twin Lake but
are uncommon further downriver. Arctic grayling are found distributed
throughout the river inhabiting pools, runs, and side sloughs. Rainbow

trout are most common throughout the tower river (below the Bonanza Hills) al-

though specimens have been caught as far upriver as due north of Snipe
Lake. They are often found associated with submerged log debris and/or
near spawning salmon. Sockeye, chinook, chum, and coho salmon all spawn
in the river (see Table 8) during the July-October period. Chinook spawn
throughout the river and in both major and minor tributaries. They have
been observed spawning as far upstream as the outlet of Lower Twin Lake.
Sockeye utilize sloughs and backwaters throughout the river, major trib-
utaries (Ptarmigan Creek, Little Mulchatna River), Twin Lakes, and Fish-
trap Lake for spawning. Coho were observed spawning throughout the main
river. Dolly Varden were found in small numbers, mostly below Bonanza
Hills. Individuals captured on September 19 and September 21 had partially
spawned. Sculpins were present throughout the river and its tributaries.
Insufficient numbers of burbot and round whitefish were captured to in-
dicate their distribution within the drainage.

Recreational use of the Chilikadrotna at the present is mainly from "float"
enthusiasts. During 1978 at least 34 persons floated this river during

the July 29 - September 15 period. In addition, some individuals camp on
Lower Twin Lake and hunt and fish in the upper river area. Three such in-
dividuals were observed during the September float-survey. They had camp-
ed at Snipe Lake and walked over to hunt and fish that section of the

river to the north.

The Chilikadrotna is accessible in summer mainly from two staging areas:
Twin Lakes and Snipe Lake. These lakes are suitable for fioat plane
landings depending on wind and lake surface conditions (one fatality was
recorded from Lower Twin Lake during 1978 when a pilot tried to land on

the lake during a wind storm and waves flipped his aircraft). Those who
choose Snipe Lake as a "put-in" point face a two mile portage to the river.
Pickup for float parties generally occurs at locations on the Mulchatna
River. One of the commonly used sites is located approximately one-half
mile downstream of the Chilchitna River-Mulchatna River confluence. It is
suitable for small float planes (Cessna 206 and smaller).

Recreational potential of the Chilikadrctna River should be considered
high. Float characteristics of the river are such that float enthusiasts,
if they use reasonable caution and sturdy equipment, can safely enjoy a
trip down the river. Recreational fishing, is average to good for resi-
dent species and can be excellent for salmon (chinook primarily) depending
on trip timing, and water conditions. Based on observaticns of this river
during 1978 (and also 1977) float use can be expected to increase rather
substantially over the next few years. Concurrently, recreational angiing
can also be expected to increase as more people use and become familiar
with the river.
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Fishtrap Lake:

Fishtrap Lake (see Figure 5) is the major source of the Little Mulchatna
River (a tributary of the Chilikadrotna River). The lake is 2.2 miles in
length and has a maximum depth of 24 meters. Measured transparency August
23, 1979 was 9.5 meters. Lake elevation is approximately 1,700 feet above
sea level. Several small tributary streams enter the lake along its east-
ern end. The shoreline is forested (spruce, balsam poplar, willow).

The lake was surveyed August 23-25, 1979. It has been surveyed once pre-
viously by A.D.F.&.G. personngj July 27-28, 1977.

Fish species inhabiting Fishtrap Lake include lake trout, Arctic char,
round whitefish, burbot, Arctic grayling, sockeye salmon, coho salmon,

and slimy sculpin. Capture results by gear type and sample station appear
in Appendix C-2.

It is probable that chinook salmon and chum salmon also enter the lake on
occasion although none were observed during the surveys.

The 1977 survey indicated sockeye spawners arrive at the lake during mid-
July. An estimated 4,500-5,500 were observed (August 24, 1979) beach-
spawning off the mouth of a small tributary at the east end of the lake.

There is a sport fishing lodge located at the outlet of the lake. The
extent of angling usage of the lake however is not known.

Access to the lake is by float plane.
Half Cabin Lake: .

Half Cabin Lake (Figure 5) is tributary to the upper Mulchatna River. It
was used September 9, 1979 as a "put-in" point for a float-survey of the
Mulchatna. No survey activities other than making visual observations
were performed as the objective of the day was to descend the outlet
creek and reach the Mulchatna River.

Fish species observed in Half Cabin Lake during pre-departure activities
included northern pike, Arctic grayling, sockeye salmon, and sculpins.
These same species plus round whitefish were observed in the outlet creek.

The outlet creek is narrow, shallow and considerable labor was required to
descend it to the Mulchatna, although the descent took only one hour.
Evidence of previous users was observed enroute.

Three camps of moose hunters were present at Half Cabin Lake on September
9.

Loon Lake:

This lake, located at approximately 60037' N, 154018' W is also tributary
to the Mulchatna River (Figure 5). It is an "S" shaped lake, approxi-

w
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Table 8. Summary of Chilikadrotna River Salmon Escapement Surveys,

1964-1979.

Year Date Chinook. Sockeye Chum CohoA - Source
1964 8/14 200 100 - - Nelson, 1965
1968 8/7 410 &4/ - - - Nelson, 1972
1972 8/4 -2/ - - - Nelson, 1972
1973 - - - - - Nelson, 1979 3/
1974 8/2 450 - - - Nelson, 1979 3/
1975 - - - - - Nelson, 1979 3/
1976  8/2 780 - - - Nelson, 1979 3/
1977 7/31 430 800 1100 - Nelson, 1979 3/

8/1-7 240 5/ 200-300 300+ - Russel1,1977 4/
1978 8/2 570 300 - - Nelson, 1979 3/

8/30 38 - - - Russell

9/17-23 - - - 58 5/  Russell
1979 8/2 290 - - - Nelson, 1980

8/2 782 6/ 400-600 - - Russell

8/24 - 4500-5500 7/ - - Russell

1/ Partial survey

IR

Too murky to survey

Mike Nelson, ADF&G, Dillingham, personal communication

= o
<

Float surveys (all others aerial)

o ;v
~ X

this survey

7/ East end of Fishtrap Lake

Richard Russell, ADF&G, King Salmen, Float trip survey report, on file

Estimate total 1979 Chilikadrotna run at 1200-1400 chinook based on




floated September 22-23, 1978 and an aerial survey of the entire upper
river was flown August 30, 1978.

At least 20 species of fish are known to inhabit the Mulchatna River
drainage. Included are the following: Tlongnose sucker, humpback white-
fish, least cisco, slimy sculpin, northern pike, Arctic lamprey, Lampetra
japonica (Martens), burbot, pink salmon, chum salmon, coho salmon, sockeye
salmon, chinook salmon, round whitefish, pygmy whitefish, ninespine
stickleback, rainbow trout, Dolly Varden, lake trout, Arctic grayling and
Arctic char. Sampling during 1978 and 1979 was limited to electro-
shocking and hook and 1ine angling producing catches of grayling, rainbow
trout, coho salmon, burbot, Dolly Varden, sculpins, and chinook salmon.
Carcasses of postspawn chum salmon were observed. No salmon were caught
or observed upstream of the Bonanza Hills escarpment--the rapids upstream
may present a velocity barrier to upmigrating fish during the summer high
water period. Capture results by gear type are presented in Appendix C-4.

A summary of salmon escapement surveys of the upper Mulchatna area (1974-

1979) appears in Table 9. This area is often too turbid to aerially survey
accurately but it does support spawning stocks of chinook, chum, and coho
salmon and it is used by socleye salmon in their migration to the Chilikadrotna
River.

Recreational angling occurs at various locatijons along the Mulchatna
River. Anglers were observed during 1978 surveys fishing just below the
Mulchatna - Chilchitna River confluence. Four were observed further up-
river during the 1979 float. Mills (1979) estimated the total 1977 angler
effort in the Mulchatna River system (entire Mulchatna drainage) at 1,296
man-days. Chinook salmon was the major species sought (521 harvested).
Other species taken included sockeye salmon (280), rainbow trout (116),
Dolly Varden/Arctic char (102), coho salmen (90), grayling (59), chum
salmon (46) and pike (25). Unfortunately there is no way to determine
what percentage of the above usage occurred within the proposed Park/
Preserve. .

The Mulchatna River is accessible by float plane from a variety of loca-
tions. The river channel itself is suitable for the landing of small
float planes at locations as far upstream as the Mulchatna - Chilchitna
River confluence. Small lakes adjacent to the river (Half Cabin Lake,
Loon Lake) are important access points. Twin Lakes, Snipe Lake and Tur-
quoise Lake also provide access (either directly or indirectly) for
those who desire to float the river. Shallow draft motorized boats are
utilized routinely by local residents and guides for travel on the lower
river. On occasion boats have been used as far upstream as the Chilika-
drotna - Mulchatna confluence. A few river bars are also utilized by the
pilots of small, wheeled aircraft for access.

Snipe Lake:
Snipe Lake (63037' N, 154017° W) feeds a tributary to the Chilikadrotna

River (Figure 5). The lake (elevation 1,850 ft.) is approximately two
miles in Tength with widths to 0.8 miles. Maximum known depth is 16 meters

43



mately two miles in length. Although no soundings were made, the lake
appears to be shallow (probably not exceeding six meters in depth). The
water is clear and the bottom is mud. Aquatic vegetation is abundant in
sheltered shallows (horse-tails, grasses, sedges). The lake shore has
been burned by a forest fire sometime within the last ten years and much
of the larger surrounding vegetation (spruce) was killed. The lake outlet
creek flows into the Mulchatna River approximately three miles downstream.

Loon Lake was surveyed August 13-15, 1978. Fish species captured included
northern pike, Arctic grayling, sockeye salmon and slimy sculpins. See
Appendix C-3 for capture results by sample station and gear type. Pike
appear to be widespread throughout the lake while grayling were observed
only in inlet and outlet creeks. One adult male sockeye was caught, the
only one seen in the lake. A few deteriorated salmon carcasses (either
chinook or chums) were observed along the outlet creek.

Recreational angling occurs at the lake although the magnitude of use is
unknown. There are two permanent tent camps located at the lake and
angling gear was observed present at both. These camps appear to be mainly
hunting and trapping oriented.

Access to the lake is limited to float planes, or float craft via the
Mulchatna River. The lake was used on this survey as a "take-out" point
after a float of the upper Mulchatna River. It has been used in the past
as a "put-in" point for initiation of float trips down the remainder of
the upper Mulchatna River (Pourchot, 1976).

Mulchatna River:

.The Mulchatna River (Figure 5) originates at Turquoise Lake and flows in
generally a south-westerly direction for approximately 217 miles to its
confluence with the Nushagak River. Over this distance it drops approxi-
mately 2,325 feet in elevation from alpine tundra to forested lowland
tundra and drains an estimated 3,600 square miles.

At its source the river is approximately 50 meters in width, single
channel, with a transparency of 0.8 meters. It meanders, with a veloc-
ity of approximately one meter per second through a moraine deposit for
about three miles and then picks up speed and begins its descent through
the Bonanza Hills. Over the next 19 miles the river gradient is approxi-
mately 47 feet per mile (the upper 10 miles of this is continuous class
II-III white water). The river then leaves the Bonanza Hills and for

the remainder of its course is relatively "smooth-flowing" (average
gradient 5.7 feet per mile).

As it descends through the upper Mulchatna Valley the river is fed by a
number of small tributaries and the Chilikadrotna and Chilchitna Rivers.

The upper Mulchatna River (Turquoise Lake to Loon Lake) was float sur-
veyed August 10-13, 1978. The section from Half Cabin Lake to just below
the Chilchitna River was floated September 9-15, 1979. Additionally the
portion between the Chilikadrotna outlet and the Chilchitna outlet was
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‘and measured water transparency (July 19, 1978) was 6.7 meters. Shoreline

vegetation is mainly alpine tundra with scattered willows and occassional
spruce. There are no major inlet creeks. The outlet creek drops approxi-
mately 20 meters in elevation over the course of three-quarters of a mile
and then enters a larger creek the author named Snipe Lake Creek. The lake
was surveyed July 18-20, 1978.

Fish species captured included: Arctic grayling, lake trout, Dolly Varden,
Arctic char, round whitefish, chinook salmon, coho salmon, burbot, and
slimy sculpin. Capture results by gear type and location are presented

in Appendix C-5. Visual observations indicate Snipe Lake Creek is in-
habited by spawning chinook salmon, grayling, and char species.

Some recreational angling occurs in Snipe Lake. Two camps were noted dur-
ing a September 17 over flight but these were probably hunters. One trapp-
ing cabin is located adjacent to the lake.

Access to Snipe Lake is accomplished by float plane. The lake is also im-
portant as an access point to the upper Chilikadrotna River area.

Turquoise Lake:

Turquoise Lake is the initial source of the Mulchatna River (Figure 5).

The lake is approximately five miles in length with widths to 1.5 miles.
Maximum known depth is 103 m. Measured water transparency (August 6, 1978)
was 0.8 m. Glacial melt, surface run-off, and springs all feed the lake.
The main inlet stream originates at a glacier approximately four miles east
of the lake. Lake elevation is 2,504 feet above sea level (the most alpine
of lakes sampled during 1978-1979) and surrounding vegetation is mostly al-

pine tundra, with willow and alder on lower slopes. The lake was surveyed
August 6-9, 1978. ‘

Fish species inhabiting the lake include lake trout, Arctic grayling,

Dolly Varden, round whitefish, burbot, slimy sculpin, and Arctic lamprey.
No salmon species were observed. The Bonanza Hills rapids may be a barrier
to their upstream migration. Capture results by gear type and sample
station are presented in Appendix C-6.

Recreational angling occurs at Turquoise Lake. A U.S.G.S. survey party,
camped on the lake from early July until August 11, 1978, reported to the
author they had seen anglers utilizing the lake on two occasions over that
period. One group was comprised of a Sierra Club hiking party. The other
was a fly-in fishing party. The Sierra Club party reportedly caught lake
trout to eight pounds in weight. No anglers were observed during the lake

survey, but several old campsites (perhaps hunting camps) and one wreacked
amphibious aircraft were noted in the vicinity.

Access to the lake is by float plane. Small plane landings (wheels) may
be possible on some gravel bars just east of the lake. This lake is the
"put-in" point for float trips down the upper Muichatna River.



Table 9. Summary of Mulchatna River 1/ Salmon Escapement Surveys,
1974-1979.
Year Date Chinook Sockeye Chum Coho Source
1974 8/2 170 2/ - - - Nelson, 1979
1975 - - | - - - Nelson, 1979
1976 8/4 720 2/ - - - Nelson, 1979
1977 7/31 270 02/ 2000 2/ - Nelson, 1979
1978 8/2 890 900 2/ 02/ - Nelson, 1979
1979 8/2 02/ 02/ 02/ - Nelson, 1979
9/9-15 - - - 65 3/ Russell

1/ Section of river from Chilchitna River mouth to Turquoise Lake

2/ Coverage incomplete due to poor survey conditions

3/ Coverage incomplete - float survey
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Twin Lakes (Upper and Lower):

Twin Lakes are the source of the Chilikadrotna River (Figure 5). These
two lakes occupy a glacial basin and are connected by approximately 0.3
miles of river. Upper Twin Lake is seven miles in length and averages
approximately three-quarters of a mile in width. Maximum known depth is
84 m. Lower Twin Lake is approximately five miles in length with an aver-
age width of approximately one-half mile. Maximum known depth is 39 m.
These lakes appear to have been one in the historic past. Outwash allu-
vium from two streams have created the narrows separating them. The lakes
1lie at an elevation of 1,982 feet above sea level, and are fed by glacial
melt, springs and surface run-off. The shorelines are forested (although
not too heavily in some areas). The lakes were surveyed July 30-August 3,
1978. Water transparency in the eastern end of Upper Twin Lake (July 31,
1978) was two meters. Transparency near the west end of Lower Twin Lake
(August 2, 1978) was eight meters.

Fish species inhabiting the lakes include Arctic grayling, lake trout,
Dolly Varden, Arctic char, round whitefish, pygmy whitefish, sockeye sal-
mon, burbot, longnose sucker and slimy sculpin. Capture results by gear
type and sample location are presented in Appendices C-7 and C-8.

Recreational angling occurs at Twin Lakes. Keith (1973) in his book on
Richard Proenneke's experiences at the lakes documents angling by Proenneke
on at least 16 occasions over the 16-month period covered. Two anglers
were observed at the outlet of the interconnecting river on July 30, 1978.
A broken spinning rod was found there August 1. Tent camps (possibly
hunters) were observed on the lower lake during over flights August 30 and
September 17, 1978. There are 10 cabins around the shoreline of the upper
lake plus two on the lower lake. Another cabin is located on the Chilika-
drotna River about one-quarter mile below the lower lake. Some angling by
cabin owners (in addition to Proenneke) probably occurs.

Access to Twin Lakes is by airplane. Small planes (wheeled) are sometimes
landed on a short strip at the east end of the upper lake. Float planes
are landed on both lakes. The lower lake is the main "put-in" point for
Chilikadrotna River float parties.

Stony River Drainages (Figure 6)
Necons River:

The Necons River, flowing out of Two Lakes (Figure 6), is a major tributary
to the Stony River (Kuskokwim River drainage). The river at the Two Lakes
outlet was sampled on July 5, 1978. At that point it was glacial green in
color (transparency = one meter) and approximately 30 meters wide. Large
boulders and shoals were noted in mid-channel.

Sockeye salmon were the only species noted present. A school of these had
apparently just arrived and they were jumping periodically (still silvery).
On August 30, 1978 the river was too murky to survey aerially.

One guide from the Lake Clark area reported taking clients occasionally to
the river to fish. No other information pertaining to recreational angling
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lake can be expected to visit the upper river seasonally.

Recreational angling occurs in the river (extent unknown). In addition
the river attracts at least some “float" enthusiasts. The Heritage Con-
servation and Recreation Service (formerly Bureau of Outdoor Recreation)
conducted a float evaluation of the river during July 1978 (Kevin Apgar,
H.C.R.S. personal communication). Additionally the author is aware of
five other individuals who floated the river during 1978. During an aerial
survey of the river August 30, 1978 one kayak was observed speared on a
rock in a section of rapids.

Access to the river is mainly by aircraft via Telaquana Lake.
Two Lakes:

Two lakes (elevation 1,132 ft.) is actually one lake nearly bisected by

a spit. It is a major source of the Necons River. The lake (Figure 6) is
four miles long- and averages approximately one mile in width. Maximum
known depth is in excess of 53 meters (length of the sounding line used
during the survey). Measured water transparency (July 5, 1978) was 0.9
meters. The lake is fed by the Upper Necons River and a stream known as
Tlikakila River (not to be confused with the other Tlikakila River, a
tributary to Lake Clark). These inlet streams carry glacial run-off from
surrounding mountains and Merrill Pass. The lake shoreline is forested
(spruce, willow, poplar, alder, birch). An on-site survey of the lake was
conducted July 3-6, 1978 and an aerial survey was flown August 30, 1978.

Fish species inhabiting the lake include lake trout, Dolly Varden, round
whitefish, pygmy whitefish, sockeye salmon, northern pike, longnose sucker,
slimy sculpin and ninespine stickleback. A1l net sampling was done in
shallow waters at the south end of the lake, due to high winds and wave
problems on the north side of the spit. Fish capture results by gear type
and sampling station are presented in Appendix D-2.

No anglers were observed at the lake during these surveys. One guide
operating out of the Lake Clark area reported taking parties to Two Lakes
on occasion to fish the lake outlet. There is a private cabin and one
lodge located on the lake and some angling may be done by the peoplie asso-
ciated with them. The lake outlet is also the "put-in" point for persons
floating the Necons and Stony Rivers.

Access to the lake is by float plane. One might also find a place to land
a wheeled plane north of the lake on a river bar.

FINDINGS - FISH SPECIES

Fish were found present in all waters sampled within the proposed Park/
Preserve during the study. Twenty-two species were captured or observed.
Distribution of these species by major drainage is presented in Table 10.

Gi1l-netting (in a comparable manner) was conducted in 25 of the lakes
surveyed. Catch rates per gill net hour from these lakes are presented in



was obtained.

The river is floatable (Kevin Apgar - Heritage Conservation and Recreation
Service, personal communication).

Telaquana Lake:

Telaquana Lake; surface area 16 square miles (Bue, 1963), is the principal
source of the Telaquana River (Stony River drainage). The lake (Figure 6)
is approximately 9.3 miles in length and ranges from 1.0 to-2.9 miles in
width. Maximum known depth is in excess of 130 m (the length of the sound-
ing line used during the survey). Littoral area is most abundant in the
western third of the lake although a small but significant area (used by
_ spawning sockeye salmon) exists at the extreme east (inlet) end. MWater
transparency (July 13, 1978) was 3.9 meters. The lake (elevation 1,219
feet) is fed primarily by glacial run-off from the Telaquana Pass area
to the east. This reaches the lake via the very braided upper section of .
Telaquana River. The lake shoreline is forested (spruce, birch, poplar,
willow). On-site surveys were conducted July 10-16, 1978 and aerial
surveys August 30, 1978 and July 18, 1979.

Fish species inhabiting the lake include: 1lake trout, Arctic grayling,
Dolly Varden, round whitefish, northern pike, least ciscos, longnose
sucker, sockeye salmon, chum salmon, slimy sculpin and ninespine stickle-
back. Capture results by gear type and sample station are presented in
Appendix D-1.

Recreational angling occurs at Telaquana Lake. Two anglers were observed
during the on-site survey (they fished the outlet July 12). During a pre-
vious visit (July 21-23, 1977) by Lou Gwartney (ADF&G, King Salmon) a total
of five anglers were observed fishing near the lake outlet. There are five
cabins located on the lake and boats were observed beached or stored near
each. During the August 30 aerial survey two boat parties were observed

on the lake.

Access to Telaquana Lake is mainly by float plane. In addition some of
the gravel bars along the inlet river at the east end of the lake bore
tire tracks made by wheeled aircraft (small planes).

Telaquana River:

This river drains from Telaquana Lake into Stony River. The upper quarter-
mile was visited July 13, 1978 during the lake survey. No other on-site
work was performed. At the lake outlet the river is approximately 30
meters in width, clear and single channel. There are a few large boulders
in mid-channel and a couple of deep pools (in which there were large
schools of adult sockeye). River velocity was one meter per second.

The river was wadeable in hip boots at one spot approximately 150 meters
below the lake. ‘Bottom composition was mainly small gravel.

Fish noted in the river were sockeye salmon, sculpins and grayling. Other
resident species (lake trout, Dolly Varden, suckers, and pike) from the
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Table 11. These catch rates are the best indicator of relative species
abundance presently available for most of the waters surveyed.

Biological information for each species captured during 1978-1979 is pre-
sented as follows:

Arctic Char:

Arctic char were found commonly in lakes within the proposed Park/Preserve.
They were identified based on counts of gill rakers (lower first gill arch)
and pyloric caeca (only gill raker counts were used on specimens less than
100 mm in length). These criteria were suitable for separating the spe-
cies from Dolly Varden which in some cases inhabited the same waters.
Seventy-eight Arctic char were examined to determine gill raker counts.
Counts ranged from 13 to 19 with a mean of 15.6 (see Table 12). Dolly
Va(den counts ranged from eight to 15 with a mean of 11.4. Some overlap
exists between counts of the two species. Pyloric caeca counts (Table 13)
for 61 Arctic char ranged from 41 to 70 with a mean of 54.9. Dolly Varden
counts (64 fish) ranged from 17 to 48 pyloric caeca with a mean of 27.3.

Using the two characteristics together the species were nearly 100% separable.

Arctic char (n=511) ranging in fork length from 32 to 580 mm were captured
during the surveys (Table 14). Maximum weight recorded for an individual
was 2,380 grams (5 1bs. 4 oz.) from Kijik Lake.

Gill-netting yielded the greatest catch rates of Arctic char (Table 11) in
Tazimina Lakes, Lower Twin Lake, and Kijik Lake. This species was notably
absent in the lakes feeding the upper Stony River, Cock Inlet drainages,
and the upper Mulchatna River, and scarce in Lake Clark proper.

Fork length versus age (otolith readings) of Arctic char is presented in
Table 15. In general, growth appears to be slow for these fish. Maximum
age observed was 15 years (from Caribou Lake).

A total of 99 Arctic char captured were obviously mature. The age distri-
bution of these fish appears in Table 16. It appears the onset of sexual
maturity occurs at six years of age for this species in the study area.
Six fish had retained eggs from previous spawnings. No spawning activity
was observed during late summer sampling although several ripe individuals
were captured September 13, 1978 near the outlet of Lower Tazimina Lake.

Based on age and physical indications it appears that a race of "dwarf"
Arctic char co-exists with the larger more common variety in the Tazimina
Lakes. Sexually mature individuals less than 200 mm in fork length with
ages to 13 years were captured among the larger fish (whose age and growth
appeared similar to other populations from adjacent waters).

Stomachs from 155 Arctic char (see Table 17) were examined to determine
food items utilized. The results indicate these fish are opportunistic
feeders utilizing food organisms throughout the water column. Gastropods
(Lymnaea sp., Valvata sp., and Physa sp.), Pelecypods (Pisidium sp.), and
Trichoptera (caddis fly) larvae were the benthic organisms found commonly
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Table 12. Comparison of Gill Raker Count 1/ Frequencies for Arctic Char
and Dolly Varden from Waters 2/ “Within the Proposed Lake Clark
National Park/Preserve,}1978

Arctic Char Dolly Varden
No. Gill Rakers {n) (%) -~ {n) (%)
8 - - 4 , 4.4
9 - - 7 7.8
10 - - - 10 11.1
1 - - 22 24.4
12 - - 22 24.4
13 1 1.3 23 25.6
14 11 14.1 1 1.1
15 33 42.3 1 1.1
116 17 21.8 - -
17 9 11;5 - -
18 5 6.4 - -
19 2 2.6 - -
Totals 78 100 90 100

1/ Lower first gill arch

2/ Samples taken from the following waters:

Chilikadrotna River Mulchatna River Turquoise Lake
Crescent Lake , Portage Lake Twin Lakes
Kijik Lake Snipe Lake Two Lakes
Kontrashibuna Lake Tazimina Lake

Lachbuna Lake Telaquana Lake
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Table 13. Comparison of Pyloric Caeca Counts for Arctic Char and Dolly
Varden from Waters 1/ Within the Proposed Lake Clark National

Park/Preserve, 1978~

Arctic Char Dolly Varden

No Pyloric Caeca (n) (%) (n) %
2
7
6

17-18 3.1
19-20
21-22
23-23
25-26
27-28
29-30
31-32
33-34
35-36
37-38
39-40
41-42
43-44
45-46
47-48
49-50
51-52
53-54
55-56 1
57-58
59-60
61-62
63-64
65-66
67-68
69-70

10.
9.
15 23.
13 20.
11 17.
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Totals

1/ Samples taken from the following waters:

Chilikadrotna R. Mulchatna River Turquoise Lake
Crescent Lake Portage Lake Twin Lakes
Kijik Lake Snipe Lake Two Lakes
Kontrashibuna Lake Tazimina Lake

Lachbuna Lake Telaquana Lake
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Table 16. Age Distribution of Mature Arctic Char Sampled from Waters 1/
Within the Proposed Lake Clark National Park/Preserve, 1978 -

1979.

Age (Yrs.) No. Percentage
3 1 1.0
4 1 1.0
5 3 3.0
6 12 12.0
7 19 19.0
8 19 19.0
9 13 13.0

10 15 15.0
11 9 9.0
12 3 3.0
13 2 2.0
14 1 | 1.0
15 1 1.0

99 99.0

1/ Samples taken from the following waters:

Kijik Lake Portage Lake Caribou Lake
Kontrashibuna Lake Tazimina Lake Fishtrap Lake
Lachbuna Lake Twin Lakes
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in stomachs. Hymenoptera (ants and small wasps), Trichoptera adults, and
Chironomid (midges) pupae and adults were surface dwellers ingested.
Cladocerans, adult Coleoptera (aquatic beetles), Amphipods, and Copepods
may have been captured by these fish throughout the water column.

It is interesting to note the presence of Cladocerans (Tazimina Lakes and
Portage Lake) and Cyclopoid copepods (Fishtrap Lake) among the food items
ingested by Arctic char. Large numbers of these organisms were present in
several of the stomachs sampled indicating that gill rakers of these fish
are certainly adequate for zooplankton filtration from lake waters.

Arctic Grayling:

Grayling were found in lakes, rivers, and streams throughout most of the
study area (none were captured in the Cook Inlet drainages surveyed). A
total of 548 ranging in fork length from 21 to 464 mm (Table 18) were cap-
tured. Capture rates using gill nets were greatest in Snipe Lake and the
Tazimina Lakes (Table 11). Hook and line capture rates were highest from
Little Kijik River (2.53/ang. hr.), Chulitna River (2.43/ang. hr.),
Tazimina River (1.32/ang. hr.), and Mulchatna River (1.00/ang. hr.).

" The heaviest grayling sampled weighed 850 grams ( 1 1b. 14 oz.).

Age-length data for 472 grayling is presented in Table 19. Both scales
and otoliths were used in aging these. Ages ranged from 0 (young-of-the-
year) to 11 years. It appears maximum growth rate occurs during the first
year of life.

Ninety-seven grayling sacrificed during the study proved to be mature.
The age distribution of these fish at spawning is presented in Table 20.
Most grayling appear to enter the spawning population at age five.

Grayling spawning areas were not identified during this study as field
operations each year began after spawning had ceased (grayling usually
spawn during May in the Bristol Bay area). Spawners had moved to feeding
areas prior to the surveys. Young-of-the-year grayling were captured as
early as June 5, 1979 (Chulitna River).

Grayling stomachs (n=117) were examined to determine food items utilized
(see Table 21). Contents identified indicate grayling prey on benthic,
mid-water, and surface organisms. Trichoptera larvae, Plecoptera (stone
fly) nymphs, Chironomid larvae, and gastropods were benthic organisms
found in many stomachs. Cyclopoid copepods, Cladocerans, Nematomorpha
(horsehair worms), adult Coleoptera, Hydracarina (water mites), and
Hemiptera are organisms ingested from<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>