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ABSTRACT

'Sport fishing pressure on remote areas of Alaska is beginning to in-
crease but to date little biological data on sport fish populations has
been collected.

This two year study of 10,250 square miles of a remote area of the lower
Kuskokwim River and Kuskokwim Bay was conducted to collect base line
information on the waters and fish populations.

Streams surveyed were the Aniak, Tuluksak, Kisaralik, Kasigluk, Kwethluk
and Eek rivers which enter the lower Kuskokwim River from the south and
the Kanektok, Arolik and Goodnews rivers which drain into Kuskokwim Bay.
Fifteen lakes, the majority in the Kuskokwim Bay drainage, were also
surveyed.

The streams, all heading in the Kilbuck and Ahklun mountains, are swift
flowing, clear streams with gravel bottoms, providing excellent spawning
habitat for salmonids. The westernmost natural range of rainbow trout,
Salmo gairdneri Richardson, in the world is included in the study area.

Physical, chemical and biological data were collected from all lakes and
streams surveyed. Rainbow trout were found in all streams except the

Eek and Tuluksak rivers. Fish associations in streams included five
species of salmon, Oncorhynchus sp.; rainbow trout; Arctic char, Salvelinus
alpinus (Linnaeus); round whitefish, Prosopium cylindraceum (Pallas);
grayling, Thymallus arcticus (Pallas); and slimy sculpin, Cottus cognatus
Richardson. Whitefish, Coregonus sp.; sheefish, Stenodus leucichthys
(Guldenstadt); pike, Esox lucius Linnaeus; and burbot, Lota lota (Linnaeus),
were less abundant and found only in lower reaches of streams of the

lower Kuskokwim drainage. Lake populations consisted mainly of lake trout,
Salvelinus namaycush (Walbaum); Arctic char and round whitefish. Red
salmon, Oncorhynchus nerka (Walbaum), spawned in most lakes of Kuskokwim

Bay streams and a few king, O. tshawytscha (Walbaum); chum, O. keta
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(Walbaum); and silver, Q. kisutch (Walbaum), salmon were also captured.
Grayling were absent in most lakes of the Kuskokwim Bay drainage but are
present in lakes of the lower Kuskokwim River. Pike were absent from
all lakes except a single individual was caught in Goodnews Lake.

Arctic char, round whitefish and rainbow trout are year-round residents
of streams in the lower Kuskokwim River drainage but are anadromous in
streams of Kuskokwim Bay. Grayling of the lower Kuskokwim River study
area may enter the Kuskokwim to overwinter, but grayling from Kuskokwim ;
Bay probably overwinter in fresh water. Populations of grayling appeared |
lower in streams of Kuskokwim Bay than in the Kuskokwim River drainage. ;

Fishes in Kuskokwim Bay lakes and streams generally grew faster than !
Kuskokwim River fish, especially anadromous char and grayling. Rainbow .
trout from the Kuskokwim Bay streams reached a slightly larger size and :
a few fish up to 600 mm (23.6'") and 2.8 kg (6 lbs 3 oz) were found. :
Lake trout from most lakes averaged 440-470 mm and only four fish over !
700 mm (27 1/2'") and 5 kg (11 1bs) were taken. Ages of these large fish
were 19-27 years. No lake trout under 270 mm (10 1/2') were captured.

Longevity of fishes was similar in both sections of the study area.
Growth of fishes in the study area, especially Kuskokwim Bay, compared
favorably with growth of fishes in Interior Alaska. Sexual maturity is
reached at Age V to VII for rainbow trout, Age IX to X for lake trout,
Age VI to VII for Arctic char, Age IV to V for grayling and Age VI to
VII for round whitefish. Consecutive spawning is the rule for most fish
except lake trout.

Fishes of the study area could be termed opportunistic feeders and a
wide variety of organisms were found in stomachs examined. Stream
residents fed mainly on insects, especially Diptera and Tricoptera
larvae, but fish, voles, snails and clams were also eaten. Char,
grayling and rainbow trout fed heavily on salmon eggs and flesh in late
summer. Lake residents fed mainly on insects, snails and clams and
occasionally on fish,

Salmon in the study area have subsistence, commercial and some sport
value, while light to moderate sport fishery pressure is exerted on
rainbow trout, lake trout, Arctic char, pike and grayling.

INTRODUCTION

Scope

The lakes and streams of the mountainous areas of the lower Kuskokwim
River and Kuskokwim Bay contain populations of fish that presently
support a light sport fishery as well as subsistence and commercial
fishing activities. No fisheries research other than salmon studies has
been conducted on these waters. In anticipation of increased sport
fishing pressure on these populations, the Sport Fish Division of the
Alaska Department of Fish and Game undertook a two year fishery resource
investigation of the lakes and streams of the lower Kuskokwim River and
Kuskokwim Bay.



Major emphasis was placed on sport species such as rainbow trout, Salmo
gairdneri Richardson; lake trout, Salvelinus namaycush {(Walbaum); gray-
ling, Thymallus arcticus (Pallas); and Arctic char, S. alpinus (Linnaeus);
but information was also collected and analyzed on non-sport species.
Observations were made of salmon, Oncorhynchus sp., numbers, run timing
and sport fishing potential, but little life history data of salmon are
given in this report as the Division of Commercial Fisheries, Alaska
Department of Fish and Game has been studying salmon of this area for
years and have amassed a large volume of data. The salmon (five species)
are the most important subsistence and commercial fish of the region.

Studz Area

The Kuskokwim River, nearly 800 miles long, is the second largest drain-
age in Alaska. Tributaries that enter from the south, drain the Alaska
Range as well as the Chulinuk, Taylor and the Kilbuck and Ahklun moun-
tains; while those entering from the north drain the Kuskokwim Mountains
and the area between the Yukon and Kuskokwim rivers,

The study area (Fig. 1) includes those lakes and streams draining the
Kilbuck and Ahklun mountains and waters flowing generally north and west
into the lower Kuskokwim River and directly into Kuskokwim Bay. The
study area is roughly 320 x 180 km (200 x 112 miles) and includes 9
major rivers and numerous lakes, 15 of which were surveyed. Bethel is
the population, communication and transportation center of the area, but
small villages are located near mouths of many of the tributary rivers.
Size of the study area was determined by three factors: (a) presence of
rainbow trout, (b) number of streams draining Kilbuck and Ahklun moun-
tains and flowing into the Kuskokwim River or Kuskokwim Bay, and (c)
amount of country that could adequately be surveyed by a small crew in
two summers,

The main Kuskokwim River must be considered part of the study area as
many fish of this area utilize the Kuskokwim as a feeding or overwinter-
ing area or migration route. Only limited sampling was conducted in the
Kuskokwim River.

For purposes of data analysis the study area was divided into two regions:
(a) Kuskokwim Bay and (b) lower Kuskokwim River. The Kuskokwim Bay
drainage is 2,360 square miles and the Goodnews, Kanektok and Arolik
rivers are the major tributaries. The Goodnews River system contains
numerous lakes; but only Goodnews, Canyon, Asriguat, Kukaktlim, North
Middle Fork and South Middle Fork lakes were surveyed. Other lakes were
either too small to land on with a float plane or were close to larger
surveyed lakes and could be expected to contain the same species of

fish,

The lower Kuskokwim River study area contains 7,890 square miles. The
major tributaries include the Aniak, Tuluksak, Klsarallk Kasigluk,
Kwethluk and Eek rivers. This area has numerous shallow lakes on the
Kuskokwim River lowlands but most of these become anoxic in the winter
and do not support year-round populations of sport fish. The headwater
lakes were the principal lakes surveyed in the study area and Aniak,
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Figure 1. Lower Kuskokwim River and Kuskokwim Bay study area.

Inset shows Alaskan location.




Kisaralik and Kisaralik #2 lakes are deep mountain lakes while Eek Lake
is a shallow foothills lake.

The vegetation of the study area is tundra with a narrow band of spruce,
birch and cottonwood trees along the watercourse in the lower reaches of
streams of the Kuskokwim River and a band of willows along the lower
reaches of streams of Kuskokwim Bay.

Climatic Data

The waters of the study area fall within two of the four Alaskan climatic
zones. The Kuskokwim River below Bethel and the lower few miles of
Kuskokwim Bay are in the Transitional Zone, while the Kuskokwim River
above Bethel and the upper 80%-90% of all streams of Kuskokwim Bay are
in the Continental Zone (Selkregg, 1976).

Temperatures are more moderate than in Interior Alaska but summers are
colder, resulting in a shorter growing season for fish. Dates of freeze-
gp on the Kuskokwim River at Bethel average October 17; Aniak River at
Aniak, October 19; and Kanektok River, October 21. Breakup dates for
the Kuskokwim River at Aniak is approximately May 16; Bethel, May 18;
the Aniak River, May 2; and the Kanektok River, May 3. July mean maxi-
mum temperatures range from 16°C (60°F) near Bethel to 19°C (66°F)

at Aniak. Aniak average yearly temperature is -2°C (28°F) and it has
227 days when the temperature goes below freezing (U.S. Weather Bureau,
Anchorage). Further climatic data on the study area is presented by
Selkregg (1976).

Historical Data

The second half of the nineteenth century was important for Alaskan
fisheries research as many military and scientific expeditions were sent
to Alaska. Robert Kennicott, W. H. Dall, and T. H. Bean did much
collecting and publishing on the freshwater drainages and coastal areas
to the north as well as Bristol Bay drainages but none on the Kuskokwim.
Mention of fish in the Kuskokwim River drainages was first made by Lt.
Zagoskin who traveled throughout the lower Kuskokwim River area in the
years 1794-1797 (Michael, 1957). He mentioned the location of Aniak
Lake and gave physical characteristics of the river. Zagoskin noted the
heavy spring upstream migration of sheefish, Stenodus leucichthys; broad
whitefish, Coregonus nasus; Bering cisco, C. laurattae; and humpback
whitefish, C. pidschian and also the early summer movement of salmon on
the Kuskokwim.

The Alaska Department of Fish and Game, Commercial Fish Division, has
been conducting research on fishes of the Kuskokwim River and Kuskokwim
Bay since 1960 but most of the work has involved enumeration, utiliza-
tion, and basic life history studies of the five species of Pacific
salmon. Rae Baxter, Alaska Department of Fish and Game, Division of
Commercial Fisheries, Bethel, has done considerable research on white-
fish in the lower Kuskokwim River (Baxter, 1969-1974, unpublished MS in
Bethel office). The author has conducted research on sheefish, and to a
lesser degree whitefish, in the Holitna River and upper Kuskokwim tribu-
taries between 1967 and 1971. No other information has been published




on the freshwater and anadromous fishes, other than salmon, of the
waters of the study area. Lake trout, grayling, northern pike, rainbow
trout and Arctic char are found in the Bristol Bay drainages just to the
south of the Kuskokwim Bay drainages and information has been published
by Metsker (1967), Yanagawa (1967) and Russell (1974). Scott and
Crossman (1973) and McPhail and Lindsey (1970) have published general
distributional and life history notes of fish found in the study area.

OBJECTIVES
1975

1. To survey the principal tributaries of the lower
Kuskokwim River and Kuskokwim Bay, including major
headwater lakes. In 1975, the Aniak, Kisaralik,
Kanektok, and Goodnews river systems will be
surveyed as time permits.

2. To assess the fish species composition of these
waters with emphasis on sport fish species.

3. To determine life history parameters of these
fish, including age and growth, reproduction,
and migration timing.

4. To determine the present sport fishing utilization
of these waters and their potential for supporting
a sport fishery.

5. To evaluate other waters and sport fisheries
in the job area as demand warrants.

1. To complete surveys of the principal tributaries of the
lower Kuskokwim River and Kuskokwim Bay, including
major headwater lakes. In 1976, the Aniak, Kisaralik,
Kwethluk, Tuluksak and Arolik river system will be
surveyed as time permits.

2. To assess the fish species composition of these waters,
with emphasis on the sport fish species.

3. To determine life history parameters of these fish,
including age and growth, reproduction, and migration
timing.

4. To determine the present sport fishing utilization of
these waters and their potential for supporting a
sport fishery.



axis; and the outlet stream, the East Fork Arolik River, is in the
extreme northwest corner of the lake. The lake is tightly ringed by
mountains so the drainage is small. Four inlet streams, all less than 2
miles long, enter the lake. The inlet at the southern end of the lake
disappears into the tundra, while the other three are rapid runoff
streams with gravel bottoms but little fish habitat. The vegetation is
alpine tundra with a few willows present near inlet and outlet streams.
The lake drops off rapidly in the southern end, but the northern end has
considerable shoal area. Total shoal area is about 10%. The outlet and
lake shore have an abundance of fine gravel. The maximum depth recorded
was 185' in the center of the south part of the lake and almost the
entire southern half of the lake was over 100' deep. Water chemistry
data on July 13, 1976 at the outlet were: total hardness 17 ppm, alka-
linity 25 ppm and pH 7.5. Water temperature of the lake and outlet was
10.5°C (51°F). The Secchi disc reading was 30'.

The lake was surveyed both in 1975 and 1976, and in both years lake

trout were abundant. A total of four net nights of fishing took 39 lake
trout, 8 round whitefish and 1 red salmon. Two small mesh gill nets

took one silver salmon smolt, one round whitefish and one dwarf Arctic
char. The Arctic char, ready to spawn at 140 mm, was taken in a tiny
channel off the inlet stream at the southern end of the lake. Two

- grayling and 59 lake trout were taken by hook and line during 12 hours

of angling. The lake trout captured on hook and line were all small and
seldom exceeded 2 lbs. There is little evidence of past sport fishing
utilization. Most effort comes from local Bethel and Dillingham residents.

Goodnews River System:

The Goodnews River is the most southerly river in Kuskokwim Bay and

forms part of the dividing line between Bristol Bay streams and the
Arctic-Yukon-Kuskokwim region (Fig. 14). Its headwaters are in the
Ahklun Mountains and it flows southeast approximately 60 miles to Goodnews
Bay at 59°07' N and 161°35' W. The Middle Fork is a major tributary
which parallels the mainstem Goodnews River for its entire length and
joins it near the mouth. The South Fork enters in the same area. The
Goodnews system has an area of 910 square miles and contains numerous
lakes. It is a good producer of red salmon.

Three lakes of the mainstem Goodnews River and three lakes of the Middle
Fork, as well as the Goodnews River itself were surveyed in July.

The Goodnews River was floated from Goodnews Lake to the mouth using a
12' rubber raft from July 18 to 21. The river is slow moving (less than
2 mph) as it leaves the lake, and the rocky bottom was heavily covered
with algae. The current in the middle section of the river is faster
but there are no areas that are dangerous to a raft or canoe. Except
for a few isolated stands of cottonwood and narrow bands of willows
along the waterways, the shore vegetation is tundra-like.

The river was divided into five sections.
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Rapids on Upper Section of Goodnews River

Survey of Goodnews River (below
Awayak Creek) by Raft - July 1975
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Figure 14. Goodnews River drainage. (A-A = mainstream Goodnews River,
B-B = northern sections of Middle Fork and C-C = Kukatlim

Lake drainage).
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Section I included the mouth to the Middle Fork confluence, a distance
of 10 miles. Tidal influences were noticeable up to the Middle Fork.
The river in Section I is slow moving with a mud and fine gravel bottom.
The river is braided with many sloughs. The Middle Fork and South Fork
are major tributaries entering Section I. The Middle Fork drainage is
approximately 50% as large as the main Goodnews. The South Fork is
considerably smaller. These were not surveyed but residents of Goodnews
reported that rainbow trout were as abundant in the Middle Fork as in
the main Goodnews. The large eddy at the confluence af the Middle Fork
and Goodnews River is an important resting area for king, silver, chum,
red and pink salmon as well as rainbow trout, lake trout and Arctic
char. Rainbow trout were taken to within 3 miles of the mouth, and lake
trout were taken by hook and line all along the river with the exception
of the lower 6 miles. No grayling were seen in Section 1I.

Section II is a 12-mile section from the Middle Fork to Barnum Creek.
The stream is somewhat braided in the area above the Middle Fork, then
becomes essentially a single channel up to its headwaters. Water color
on July 20 was clear, even though the channel had cut through some
fairly deep mud banks. The stream is 120' wide and has a velocity of 2-
3 mph. Stream flow measured below Barnum Creek was 1,344 cfs. Bottom
as in sections downstream. composition was 10% silt and sand, 40% fine
gravel, and 50% medium gravel. Water chemistry data on July 20 were:
total alkalinity 34 ppm, total hardness 51 ppm and pH 7.5. Water temper
ature was 6.5°C (44°F). Grayling were absent from the lower part of
Section II but rainbow trout were numerous. A few pink salmon were
caught on hook and line near Barnum Creek as were king salmon males of
2-3 1bs.

Section III, 17 miles long, included the area from Barnum Creek to
Canyon Creek. The current was fairly swift (approximately 3-4 mph)
which kept the bottom free of sand and silt. Bottom composition was 30%
fine gravel, 50% medium gravel and 20% rubble. Pool to riffle ratio was
1:3. The river funnels between bluffs and high gravel cutbanks in some
areas. The course of the river meanders more than the sections upstream
and willows are common along the stream edge and on gravel islands.
Water temperature was 5.5°C (42°F). Rainbow trout were caught at the
same frequency as grayling in this section. Immature rainbow trout 320-
350 mm (12"'-14") were caught on hook and line. Grayling captured on
hook and line were all over 300 mm (12'") fork length. Young-of-the-year
grayling were observed in this section. Adult prespawner dwarf resident
Arctic char, 130 mm (5") fork length were again taken by gill net in
this section. Few salmon other than reds and chums were observed.

The major tributaries above Barnum Creek were Slate, Isuruk, and Canyon
creeks. Hook and line fishing in lower Slate and Isuruk creeks failed
to capture any fish and none were observed. Slate Creek had a fine
gravel bottom, current of 4 mph and a width of 20'. Canyon Creek was
one of the largest tributaries and had a bottom composed of 50% fine
gravel and 50% medium gravel. The stream was 30' wide with a current of
5-6 mph. Water temperature at the mouth was 11°C (52°F). Rainbow trout
and grayling were captured in the lower mile of the stream and round
whitefish and red salmon were observed.
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460 mm Rainbow Trout
from Goodnews River
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Section IV included the area from Canyon Creek to Awayak Creek, a
distance of approximately 13 miles. This section included the swiftest
water through the canyons below Nimgun Creek where current reached 7-

8 mph. The canyon area contained many large boulders but they were no
hindrance to navigation. Bottom composition was 10% fine gravel, 40%
medium gravel, 40% coarse gravel, and 10% rubble. There was little
shoreline vegetation and the river generally ran in a straight single
channel. The flow of the Goodnews below Nimgun Creek was 1,066 cfs on
July 19. The river was 110' (33.5 m) wide and water temperature was 6°C
(43°F). The entire section contained good rainbow trout habitat, especially
in the lower reaches of long pools. A yearling rainbow trout, two
yearling round whitefish and two resident Arctic char, 170 mm (7"'} in
length (one a prespawner), were taken by gill net. The first anadromous
Arctic char were taken 5 miles above Canyon Creek. Red salmon were
abundant in this section and a few chum salmon were also observed. Red
salmon were entering a small stream coming into the Goodnews from the
south located approximately 5 miles above Canyon Creek.

Two major tributaries, Nimgun Creek and Awayak Creek, enter in this
section. Nimgun Creek in the lower reaches is 32'-98' (10-30 m) wide,
very swift, and has a bottom composed of large gravel and rubble.
Rainbow trout and grayling were taken on hook and line in Nimgun Creek.
Awayak Creek drains three lakes and is slightly smaller than Nimgun
Creek. The bottom is composed of fine and medium gravel in the lower
section. Water temperature was 9.5°C (49°F). Rainbow trout were taken
on hook and line in Awayak Creek and red salmon and round whitefish were
observed. More than 100 red salmon were milling at the mouth of Awayak
Creek.

In Section ¥V from Awayak Creek to the outlet of Goodnews Lake, the river
is slow moving and the bottom is covered with a thick mat of algae over
most of the 6 miles distance. Water temperature was 10°C (50°F). The
bottom is composed mainly of medium and large gravel with some sand and
silt present. The stream is less than 80' (24 m) wide. Only round
whitefish and red salmon were observed in the upper mile of the river as
it left Goodnews Lake. A few grayling and rainbow trout were taken
closer to Awayak Creek when they became more abundant, but never as
abundant as in sections downstream,

There are six lakes in the Mainstem Goodnews with sport fishing potential.
Access to the lake at the head of Nimgun Creek and the southernmost of
the Awayak Lakes (1.0 mile (3 km) from Goodnews Lake) is probably only
by a Supercub type aircraft. Only three of the six lakes were surveyed,
and red salmon, lake trout and Arctic char were the main species found.
It is probable that the other three lakes have similar species compo-
sition. There are other small lakes in the system that have small runs
of red salmon and possibly also char and trout, but because these lakes
are small and inaccessible, they have limited sport fishing potential.
Surprisingly, grayling were not captured on hook and line or gill net in
any of the lakes of the Goodnews system. A northern pike was captured
and another observed in Goodnews Lake, the first record of northern pike
in waters of Kuskokwim Bay. Although sport fish are abundant, no trophy
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size lake trout, char or rainbow trout were captured. Some of the
largest red salmon in Alaska enter the Goodnews River, and fish over
13 1bs were taken. None of the lakes of the Goodnews River system
receive heavy fishing pressure. A small number of float plane pilots
from Bethel and Dillingham fish on Canyon and Goodnews lakes each year.
No data are available on catch.

Goodnews Lake, located at 59°29' N and 160°32'W is 400' above sea level
and 4.5 miles long by 0.6 mile wide (Fig. 15). The lake has a maximum
depth of 130' (40 m) and a shoal area of 10%. The lake is clear and had
a Secchi disc reading July 7 of 40'. There are mountains on both sides
and vegetation is alpine tundra with a small band of willows and isolated
stands of cottonwood. There are one major and four minor inlets and one
major outlet, the Goodnews River. The inlet and outlet as well as the
narrows and much of the shoal area of the lake have an abundance of fine
and medium gravel. The southwest section of the lake below the narrows
is shallow with two deep holes, and the gravel and silt bottom is covered
with algae. Water chemistry data on July 7, 1975 were: total alkalinity
34 ppm, hardness 51 ppm, and pH 7.5. Temperature was 9°C (48°F).

Gill nets set near the inlet and on the north side of the lake (Fig. 15)
took two red salmon, eight Arctic char, seven lake trout and three round
whitefish in two net nights of fishing.

Twenty-five hours of angling took 28 lake trout, 6 Arctic char, 5 red
salmon, 1 rainbow trout, 1 northern pike and 1 blackfish. A chum salmon
was hooked but lost. Sculpin and threespine stickleback were numerous
in the shoal areas. Silver salmon probably enter the lake in the fall.
Most red salmon were near the outlet and were not ready to spawn.

Asriguat Lake, located at 59°31' N and 160°33' W, is the northernmost of
two lakes drained by a 3 mile long tributary to Awayak Creek and is

3.3 miles north of Goodnews Lake (Fig.15). It is 850' in elevation and
is rimmed by mountains on three sides. The lake measures 0.7 mile by
0.3 mile and has a maximum depth of 75'. It has little shoal area. The
water is clear with a Secchi disc reading of 35'. Water chemistry data
on July 4, 1975 were: total alkalinity 51 ppm, total hardness 51 ppm
and pH 7.5. The lake has three small inlets and one outlet which is 10'
(3 m) across and 5' (1.5 m) deep. The inlets have muck bottoms, the
outlet and shoal areas of the lake have a bottom composed of 25% fine
gravel, 50% medium gravel, and 25% coarse gravel and rock.

The only recorded aerial survey of this lake enumerated 350 red salmon.
Evidently silver salmon spawn in the vicinity of the lake as 5 silver
salmon smolts as well as 40 Arctic char, 5 red salmon and 1 lake trout
were captured in two net nights of fishing. Five char but no lake trout
were taken in three hours of angling.

Located at 59°26'N and 161°10' W at 483' above sea level, Canyon Lake is
drained by the 12 mile long Canyon Creek (Fig. 16). It is hemmed in by
mountains up to 2,400' high along both sides but the ends are open
providing good float plane access. The lake is 2.1 miles long by

0.3 mile wide and has a maximum depth of 150', with very little shoal
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area. This tundra mountain lake has a band of willows along the shore-
line. Canyon Lake has one major inlet (25' wide and 18" deep), and one
major outlet (30' wide). The lower end of the main inlet as well as the
outlet stream and the shoal area of the lake have suitable gravel for
spawning. Water chemistry data on July 16 were: total alkalinity

34 ppm, hardness 51 ppm and pH 7.5. Water temperature was 5°C and the
Secchi disc reading was 40'. Gill net sets overnight in 1975 and 1976
near the major inlet took 30 lake trout, 29 Arctic char and 3 round
whitefish, A Commercial Fish Division aerial survey enumerated 40 silver
salmon and 1,000 red salmon in the lake and observed some pink salmon
spawning in the outlet stream,

There are five lakes in the Middle Fork drainage that are accessible by
float plane. The lake 1.8 miles upstream from Kukaktlim Lake and the
lake at 59°10' N and 160°46' W were not surveyed but they could be
expected to have the same species as other lakes in the area.

Kukaktlim Lake is in the southeast corner of the Middle Fork drainage,
20 miles north of Togiak Bay at 59°20' N and 160°29' W (Fig. 16). The
surface elevation is 400' above sea level and the lake is shallow and
circular in shape with mountains not as close as othexr lakes. The lake
is 1.2 miles by 1.5 miles in area and the maximum recorded water depth
is only 6.5' (2 m). The outlet stream, 20' (6 m) wide and 1.5' (.46 m)
deep, has good spawning gravels. The main inlet has many slow moving
channels with deep pools and some channels blocked by beaver dams in the
lower end. The upper end of the inlet has swift current near the outlet
of the upper Kukaktlim Lake. Upper Kukaktlim was not surveyed but
appeared to be a rapid dropoff, clear mountainous lake similar to Canyon
Lake., Access may be limited to smaller aircraft. Kukaktlim Lake,
probably because of its shallowness, had the warmest surface water
temperature of any lake studied, 13°C (55°F). Water chemistry data on
July 16 were: total alkalinity 34 ppm, hardness 51 ppm, pH 8. The
bottom was gravel overlain with sand and silt. A gill net was set on
July 16 but due to extremely bad weather could not be picked up until
July 21. It contained 20 Arctic char, 15 red salmon, 1 lake trout,

2 round whitefish, 1 slimy sculpin and 1 unidentifiable salmon smolt.
Three hours of angling on July 16 took three Arctic char, one lake
trout, and two red salmon. Aerial surveys by the Division of Commercial
Fish counted 2,000 red salmon in the Kukaktlim Lake area, the majority
spawning in the outlet stream in August.

North Middle Fork Lake is located 3.6 miles south of Goodnews Lake at
59°22'N and 160°31' W at 850' above sea level (Fig. 17). It is 0.8 mile
by 0.3 mile in size. The lake was not sounded but probably has a depth
profile similar to South Middle Fork Lake which had a maximum depth of
75'. The Secchi disc reading was 30'. The lake has 20% shoal area with
one major inlet and several small inlet springs and one outlet 50' wide
and 1.8' (.55 m) deep. Two gill nets set overnight took 24 lake trout,
11 Arctic char, 11 round whitefish and 1 red salmon. On September 2,
1970, 300 red salmon were enumerated in North Middle Fork Lake.

South Middle Fork Lake is located 1.1 miles south of North Middle Fork
Lake at 59°20' N and 160°31' W (Fig. 17). It is 1.4 miles long and
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SOUTH MIDDLE FORK LAKE (Goodnews)

174 172 | MILES
E—g

NORTH MIDDLE FORK LAKE (Goodnews)

0o /4 172 | MILES i

South Middle Fork Lake (above) and North Middle Fork

Figure 17.
(See Figure 14 for orientation)

Lake (below).
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38 GOODNEWS RIVER

The Goodnews is an easy river with beautiful scenery and won-
derful fishing. Beginning at a small lake in the Togiak National
Wildlife Refuge, the Goodnews River flows about 15 miles to
Goodnews Lake, nestled within the Ahklun Mountains, then flows
southwesterly over 60 miles before emptying into Goodnews Bay.
For more than half its length, it flows through designated wilderness
in the Togiak Refuge. While western Alaska and the Bristol Bay
region is generally characterized as flats and wetlands, the
Goodnews stays in the emerald-green, tundra-covered mountains for
much of its length. The lower river has a very slow or nonexistent
current due to the tidal influence of Goodnews Bay. Upriver winds
can also make downriver travel more difficult.

During summer salmon runs, fish are sometimes so thick in the
Goodnews that you can hardly paddle. The Goodnews is popular
with sport fishermen, and Natives frequent the river to harvest fish
for subsistence use. You may see fish camps along the river, or sod
shelters used for camping. The lower 15 miles of the river are sur-
rounded by lands of the Bureau of Land Management and of
Kuitsarak Inc. (the Goodnews village corporation).

The Goodnews River was one of several travel and trade routes
used by Native people going between the Kuskokwim River and the
Nushagak River. The report by Warburton Pike, a non-Native writer,
of his journey in 1896 up the Goodnews makes today’s downriver

Jaunts in high-tech boats seem like sweet desserts:

For two days we pushed up this river, ’poling, towing and
wading . . . through a dry rolling country with mountains of
some elevation, till it became merely a deep little ditch, in
some places too narrow for the canoe. When we could
follow it no longer we began to abuse Moses (Pike’s Native
guide) for bringing us the wrong way, but he was quite
equal to the occasion, and taking his kayak on his shoulders
stalked off towards a grassy ridge that lay right ahead,
making signs for us to do the same. About a mile away we
found a little lake. . . . We made altogether five portages in
Passing through a chain of lakes, and finally dropped on to
another little ditch draining toward the southwest.
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The journey Pike took was
actually part of one of the best
routes from the Yukon to the
Nushagak River. Many other
people later followed this same
route, using poling boats and
kayaks to transport supplies up
to mining camps. I

Rating: Class L.

Cautions: Sweepers.

Trip length: 60 miles from
Goodnews Lake to Goodnews
Bay; allow 5 days.

Season: June through September.
Watercraft: All

Access: In—Scheduled airline
from Anchorage to Dillingham
or Bethel. Charter floatplane to
Goodnews Lake. Out—Take out
at village of Goodnews Bay on
Goodnews Bay. Take scheduled
airline to Bethel or Dillingham,
and on to Anchorage.

Land manager: Togiak National
Wildlife Refuge; Bureau of Land
Management; Kuitsarak Inc. (See
Land Managers section at back
of book for address and phone
information.)

Maps: Goodnews Bay A-6, A-7,
B-5.

Fish: Arctic char, arctic gray-
ling, Dolly Varden; king, coho,
sockeye, chum, and pink sal-
mon. Lake trout in Goodnews
Lake. Wildlife: Brown bear,
beaver, wolverine, otter, mink,
red fox, waterfowl, shorebirds.

AN

)
N

Goodnews

Bay

GOODNEWS RIVER

@ put-in
take-out
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Togiak National Wildlife Refuge

Comprehensive Conservation Plan Revision

Significant Planning Issues
April 26, 2001

This report describes the planning issues that are guiding revision of the Togiak
Comprehensive Conservation Plan (CCP). It is a living, working document that evolves aswork
on the plan progresses. The issues provide a foundation for developing and evaluating
alternative management strategies for the Togiak Refuge. The issues were defined by the
Core Planning Team, which consists of representatives from the U.S. Fish and Wildlife
Service, the State of Alaska, and fribal governments of six villages associated with the
Togiak Refuge. The issues incorporate verbal comments from local meetings and written
comments received from across the country that were obtained as part of project scoping.
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Water Quality

What is the current status of water quality on the Togiak Refuge? What is the
Refuge's role in improving or maintaining water quality? What is the effect of
human uses on water quality, especidlly in the Kanektok River?

Preserving water quality is one of the primary purposes for which the Togiak Refuge was
established. Togiak Refuge waters provide habitat for diverse and abundant populations
of fish. Water quality is not just a concern for fish and wildlife; people who live near the
Togiak Refuge depend on high quality river water and adequate treatment facilities for
household use.

There is concern that improperly disposed human waste from Refuge visitors may be
contributing to contamination of waters within and downstream from the Togiak Refuge. A
related concern, although not one that can be dealt with directly by revising the plan, is
the availability of state-approved waste disposal facilities in Quinhagak, Goodnews Bay,
and Togiak.

Another concern is the impacts of mine tailings and abandoned mines on Togiak Refuge
waters. There are approximately 20 active placer claims within the Togiak Refuge, as well
as many abandoned claims. Many other claims are outside the Refuge boundary, but are
upstream from Refuge lands. Most of the claims are along the Salmon River near Platinum,
near the headwaters of the Arolik River, or within the Goodnews River watershed. Heavy
metals associated with gold-bearing minerals can be released into the water during placer
mining and sluicing operations. Some of these metals are toxic to people at low
concentrations and are even more toxic o fish and wildlife either through direct contact
or ingestion of contaminated food items.

Legal Requirements and Regulations

Water quality was established as a primary purpose of the Togiak Refuge in ANILCA.
Standards for water quality are established by several laws and regulations, including the
Clean Water Act. Several agencies monitor and regulate water quality, such as the
Environmental Protection Agency and several agencies of the State of Alaska, including
the Department of Natural Resources, Department of Fish and Game, and Department of
Environmental Conservation. The U. S. Fish and Wildlife Service complies with these
various laws and regulations and cooperates with the various management agencies
responsible for enforcing them.



Available Data

Tests on basic water chemistry were conducted as part of the Wild and Scenic River
Study of the Kanektokin the mid-1980s. The Togiak Refuge also sampled water quality in
1990 to determine the fecal coliform counts of the major river drainages within the
Togiak Refuge. These data were not analyzed apparently because laboratory tests would
be unable to distinguish between human fecal coliform and that of other mammals. Other
data have been collected by the Tribal Natural Resources Department in Quinhagak; the
results are not available at this time but the fribe plans to hire a contractor to compile
and analyze them in the near future. The tribe is working on an environmental protection
plan for the watershed.

In 1990 the USFWS conducted a study to determine the level of contaminants from
mining in the Salmon River. Samples were collected from control sites (which should not
have shown any effects from mining), tailing piles, the lower part of the river and from
Jjuvenile salmon. The levels of metals in the control sediments and control fish were higher
than those of the failings or the downstream samples, except for copper, which were not
significant and did not exceed the action level. This study used a small sample size and the
background levels of metals in the environment were high, two factors that may have
influenced the results. A tour of some abandoned mine sites was conducted in September
2000, revealing a number of site-specific concerns; GPS coordinates are available.

Current Management

Outhouses are available at Kagati lake, at the head of the Kanektok, and at Goodnews
Lake, where many people begin their trips. Information about proper waste disposal is
given to Togiak Refuge visitors when contacted by Refuge personnel or air taxi operators
in Dillingham, or by the river rangers stationed on each river. On the Refuge, visitors are
required to deposit waste at least 100 feet from any lake, river or stream and 4 to 6
inches under ground fo encourage bacterial decomposition. Guides either carry out waste,
dispose of it in outhouses at temporary camps, or incinerate it, all legal methods.

Below the Wilderness boundary, the rivers are bordered by private lands. People often
Trespass o dispose waste, or do not properly dispose of waste to avoid trespassing. On
the Kanektok, floaters are required to carry out their waste. Currently the village of
Quinhagak in cooperation with the Togiak Refuge ,issues honey buckets for storage of
waste for disposal at Quinhagak, where floaters end their trips. At this time however,
there are poor facilities to properly empty and clean the buckets at the village. This has
led to a number of visitors choosing not to use the buckets.



As part of the river ranger program, rangers document the number of campsites with
visible human waste on each of the three rivers. Over the last four years the number of
sites examined on each river has varied considerably, as has the method by which sites
are sampled, making trends difficult to detect. Nonetheless, the data suggest that there
is room for improvement.

Water quality will continue o be an issue for the Togiak Refuge. The ideal condition would
be to reach a level of no contamination, and no campsites with visible human waste.
Although the new plan will not be able to address all of the environmental quality issues,
many of which involve private lands, the CCP planning process is an opportunity to compile
and share existing information and work toward possible solutions.

Data Gaps

Little data exists for water quality on the Togiak Refuge. Several other plans have
recommended that the Togiak Refuge collect water quality data. Collecting data
consistently and in ways that point to actions that should be taken, is a priority.

For the next three years, the Fish and Wildlife Service will expand its studies of water
quantity on the Togiak Refuge to include analysis of basic water chemistry at 20-some
locations. This will greatly expand baseline data available. During summer, 2001 the Togiak
Refuge also will study water on the Kanektok where it flows out of the Togiak Wilderness,
conducting assessments of fecal coliform or e coli. The village of Quinhagak plans to
continues testing on the Lower Kanektok. The Refuge and village plan to coordinate
analysis of these data.

Possible Ways to Address the Issue

Increase water quality monitoring

Improve education on waste disposal

Require floaters o carry out all solid human waste

Work with village(s) to provide/improve waste disposal stations

Increase enforcement of State, Refuge, and Corporation regulations regarding disposal

Install outhouses or waste disposal facilities at select sites along the rivers



Health of Fish

Are fish stocks healthy? What are the impacts to spawning areas from public
use, frampling by anglers, and boats with jet units? What is the effect of
catch-and-release fishing on fish mortality? How can the Togiak Refuge
minimize the risks of introduction of whirling disease or other parasites that
could infect fish populations?

The salmon of Bristol and Kuskokwim Bays are the single most important resource in the
entire area. The income and food which these runs provide are critical to the livelihoods
of almost everyone in Bristol Bay. Because of the importance of these fisheries, they are
monitored, sampled, and studied by federal and state agencies to ensure they continue to
provide for the communities near the Togiak Refuge. Of the hundreds of thousands of
salmon which retfurn fo rivers within the Togiak Refuge every year, only a few thousand
are caught or taken by sport anglers and local residents. The vast majority of the harvest
is taken by commercial permit. It is unlikely that current or future levels of sport or
subsistence harvest will impact salmon stocks within the Togiak Refuge.

The resident fish populations of the Togiak Refuge are of great value and importance to
people who live throughout Bristol and Kuskokwim Bays. Many people depend on these fish
to contribute o their subsistence needs. These fish are also a primary reason anglers
come from all over the world to the Togiak Refuge. The sport fishing industry which
operates within the Togiak Refuge provides more than 50 jobs and contributes more than
1.5 million dollars of income to the local economy. Because of the importance of these fish
stocks, their management is one of the primary goals of the Togiak Refuge. Continued
monitoring will be required fo assess changes occurring in resident fish populations. By
assessing these changes the Togiak Refuge will be able to determine if resident fisheries
management goals are being achieved.

The issue of fish mortality associated with catch-and-release sport fishing has been
raised at village meetings and through the scoping process. This long-standing issue is
broader than a concern over the health of fish stocks; it is clearly also an issue grounded
in cultural values. However, in the context of this issue (health of fish), we will only
address the mortality aspect; the cultural values conflict will be described further under
the Subsistence Opportunity issue. Local residents also may oppose tagging studies,
because of effects on individual fish.

onh key spawning areas at key fimes of the season. Research on wading has found variable



effects, and studies of motorboat use effects on fish habitat in Alaska have not found
effects large enough to warrant regulation on those rivers. Kicking up eggs to attract fish
does not appear to be a problem on these rivers compared to some locations in the lower
48. Bank erosion from angler trampling appears minimal because most angling takes place
on gravel bars. Many rivers are already seasonally closed to sport fishing for king salmon
o protect spawning fish (for example, the Kanektok is closed for kings after July 25).
Neither the State nor the Refuge can tell anglers they can't wade in the river, but the
State does have the authority to close an area to fishing under some circumstances.

The other facet of this issue is the risk of disease intfroduced from other regions.
Anglers from around the country and the world travel to Alaska and fish in the remote
waters wearing the same clothing, especially waders, that they may have used in other
waters where infectious disease occurs. Transportation of disease, aquatic vegetation,
and aquatic organisms has occurred in other areas of the country.

Of the greatest concern is whirling disease (Myxobolus cerebralis), a parasite that was
probably introduced to the United States during the 1950's from Europe. This parasite
penetrates the head and spinal cartilage of young frout. This causes the fish to swim
erratically (whirl), and have difficulty feeding and avoiding predators. In severe
infections, the disease can cause high rates of mortality in young-of-the-year fish. Those
that survive until the cartilage hardens to bone can live a normal life span, but are marred
by skeletal deformities. Fish can, however reproduce without passing on the parasite to
their offspring. The spores can be transported by animals, birds and humans. The most
likely means of the parasite's expansion is the illegal transportation of live fish.

Laws and Regulations

The Alaska National Inferest Lands Conservation Act (ANILCA) directs the Togiak
National Wildlife Refuge to conserve fish and wildlife populations and habitats in their
natural diversity. The Togiak Refuge Fisheries Management Plan identified a “wild"
management concept, emphasizing natural reproduction and natural habitat conditions.
The Southwest Alaska Rainbow Trout Management Plan adopted a management policy to
maintain historical size and age distribution of rainbow trout populations in the region.
Togiak Refuge management also reflects the goals of the National Recreational Fisheries
Policy. It will protect fish populations and their habitats by monitoring and evaluating the
effects of public use in sensitive areas. This will also ensure the quality, quantity, and
diversity of opportunities for recreational fishing are maintained.

ADF&G has management resporsibility for fisheries in navigable waters and includes a
State mandated management priority for subsistence uses. The State Division of



Commercial Fisheries Management and Development manages the commercial fisheries and
monitors subsistence harvest in coordination with the Subsistence Division from the
Bethel and Dillingham offices. The Division of Sport Fish manages the sport fisheries
from the Dillingham office, with frequent communication with the Subsistence Division
and commercial fisheries personnel in Bethel.

The general management strategy within the waters of the Togiak Refuge has been to
promote catch-and-release fishing for resident and anadromous fish species in waters
outside the ADF&G special regulation management areas. ADF&G sport fish special
fishing regulations require releasing all Kanektok River rainbow trout from June 8 to
October 31. Additionally, ADF&G regulations specify only single-hook unbaited artificial
lures may be used in the waters of the Goodnews and Kanektok rivers, to minimize hooking
mortality. Other length and possession limits vary by location.

Angler education has been recognized by both ADF&G and Service managers as the best
method to successf ully implement catch-and-release fishing and minimize mortality.
Education of anglers by Togiak Refuge personnel is initiated during airport contacts for
unguided floater frips and by the Togiak Refuge ranger program contacting groups in the
field. A brochure is included in Togiak Refuge information packets sent to interested
parties inquiring about the Togiak Refuge. As part of the guide permitting process, guides
are required fo brief all clients on proper catch and release methods. Information
provided to visitors also includes the sensitivity of catch-and-release practices to local
residents.

The Service has been recently charged with management of subsistence fisheries in
waters flowing from the Togiak Refuge. This new management responsibility is being
coordinated with the State of Alaska through a formal Interim Memorandum of
Agreement. The purpose of this memorandum is to provide a foundation and direction for
coordinated interagency subsistence fisheries and wildlife management, consistent with
State and Federal statutes, that will protect and promote the sustained health of fish and
wildlife populations, ensure conservation and stability in fisheries and wildlife
management, and include meaningful public involvement.

Current Management/Available Data
As part of the Togiak Refuge Public Use Management Plan (PUMP), the Refuge was divided
into 13 management units. These units are formed loosely along major watershed

boundaries to recognize unique and distinct differences among the resources and use of
these areas. Unit 13 includes all of the lakes within the Togiak Wilderness Area.
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The ADF&G Sport Fish Division's mail survey is the primary tool used to monitor refuge
sport fisheries. In addition, on-site creel and fishery survey projects are conducted
periodically on the most active sport fisheries such as the Lower Kanektok, North Fork
Goodnews and Togiak Rivers during the peaks of chinook and coho salmon runs. Public use
data and fish catch and harvest data are collected three ways: air taxi permits, sport
fishing guide permits, and the Togiak Refuge river ranger program.

The level of non-guided use (angling effort) is estimated by trip reports required to be
completed by each group using an air taxi service to access the Togiak Refuge. These
reports provide the number of people in the group, the days spent on the river, and the
drop off and pick up locations. No fish catch or harvest information is required. Sport
fishing guides report the number of clients fishing in a particular area, the number of
hours fished, and the number of each species caught and kept. For smaller fisheries and
fributary streams, guide use reports provide the only estimate of the level of guided
effort, catch rates and harvest.

The Togiak Refuge river rangers collect information on all recreational and subsistence
activities occurring in the Kanektok, Goodnews and Togiak river drainages. The
information provides "use days" which include anglers and the number of guides and
clients.

There is extensive fisheries data related to catch, escapement, harvest, habitat,
migration, age, numbers, etc. for parts of the Togiak Refuge. For other parts, there is
very little data. Ingeneral, the data currently available indicate that fish stocks within
the Togiak Refuge are healthy, and should be able to sustain the current levels of harvest
by commercial, subsistence, and sport fisheries.

Effects of Catch and Release. Catch and release fishing has been generally accepted as
a fisheries management tool that provides opportunity for sport fishing while conserving
fish populations. The main objectives behind catch and release fishing regulations are to
minimize fish mortality, maintain catch rates, and conserve larger fish. Insome fisheries,
an individual fish may be caught and released several times throughout ifs life, supporting
a recreational fishery while still going on to reproduce and provide for future generations.

The percentage of mortality caused by catch and release fishing depends on numerous
factors: fish species; the type of lure, area of mouth region the fish is hooked; length of
time between hooking and release; water temperature; size of the fish; if the fish is
removed from the water and for how long; and general care in handling the fish. With
proper catch and release method, fish mortality and population effects can be minimized.
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The available literature suggests that mortality associated catch and release fishing can
range from about 3 to 12 % for a variety of fish species. It is thought that with the use
of proper catch and release methods, most fish mortality can be held to below 3% for
most sport fish species on the Togiak Refuge. However, increased use of the fish
resources within the Togiak Refuge could increase levels of fish mortality. To address the
long term effects of catch and release fishing at a population level, monitoring of fish
populations with standardized methods of sampling should be implemented.

Risk of Introduced Disease. Rainbow trout appear to be most susceptible to whirling
disease infection. Other species that can be effected to a lesser degree are sockeye,
chinook and coho salmon. Lake frout may be immune fo the disease. As part of the U.S.
Fish and Wildlife Service Division of Fish Hatcheries' National Wild Fish Health Survey,
the King Salmon Fishery Resource Office collected tissue samples from ten rainbow trout
populations, two Dolly Varden populations, and one Arctic char population throughout
southwest Alaska during May-October 1998 to test for specific diseases and parasites.
Rainbow trout were collected from the Kanektok and Togiak River drainages. Dolly Varden
and Arctic char were collected from the Togiak drainage.

All tests for Myxobolus cerebralis (whirling disease) were negative. Other bacterial
pathogens tested for were all found at or below normal levels or were nonexistent.
Rainbow trout that spawn in cold water temperatures (less than 50 degrees F) are less
susceptible to the detrimental effects of whirling disease.

Currently there is an effort in the state of Alaska to control the transportation of
whirling disease to state waters. It is illegal to transport live fish to the state from
other areas or to transport fish between drainages within the State. No salmonids are
imported to the state and no stocking programs are occurring in southwest Alaska. It is
currently felt that the likelihood of enough viable spores being transported to Alaska is
very low. Geographic isolation is advantageous in reducing straying and likelihood of illegal
stocking. It is alsonhot known whether a suitable tubifex worm intermediate host is
available in Alaska.

Togiak Refuge is in the find stages of completing a web site which will include
preventative measures anglers can take to minimize the risk of transporting viable spores
and tubifex worms to this area. Similar information is disseminated to air taxi operators
and their clients as part of the Refuge visitor airport contacts. The primary preventive
measures suggested are adapted from the Whirling Disease Foundation, Inc. web site,
such as how to disinfect boots, waders, and gear before going to a new watershed.
Researchers have found that disinfectant like chlorine and high temperatures can destroy
the spores.
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Populations of Concern. A few specific populations of fish within the Togiak Refuge are
of concern. Data have been gathered about these populations, and on-going studies will
provide more information about the health of these fish stocks.

Unit 5 - Upper Togiak River. Concerns were documented in the Togiak Refuge Public Use
Management Plan over the status of resident fish species and anadromous Char and the
effects increasing sport fishing effort could have on these populations. Togiak residents
have previously expressed concern for an apparent decline in the humber and size of Char.
At current levels the fisheries are not likely to be an immediate threat but their
magnitude and lack of abundance information warrant very close observation of the
populations. Long-time sport fish guides have expressed concern for rainbow trout and
Arctic grayling populations in the Togiak drainage tributaries. The sport catch of rainbow
Trout has leveled off, and the sport harvest remains very low. Subsistence harvest of
rainbow trout is low compared to that of char and pike. From 1997 to 1999 the Togiak
Refuge tagged and released Dolly Varden along the main Togiak River to gather data
about movements, age structure and growth of fish in this population. The analysis of that
data has not been completed. A genetic study of spawning age Dolly Varden was begun on
the Togiak River in 2000.

Unit 9 - Kanektok River. Sixty percent of the sport fishing effort on the Kanektok River
occurs on the lower 20 miles. The remaining 40% of sport fishing effort occurs on the
upper 73 miles. The rainbow frout population was sampled in a 20-mile section of the
Kanektok River during three different studies; results suggest there may be a size shift
in the population of rainbow frout from larger to smaller fish. The rainbow trout
population appears to be capable of sustaining the current level of the fisheries, however,
the increasing angling effort on the Kanektok River has potential to significantly affect
the rainbow trout population. In 1998 the ADF&G issued more restrictive sport fishing
regulations that should decrease the number of rainbow frout taken and decrease the
mortality of released fish. Future studies specifically designed to assess the population
abundance or effects of the sport fishery are warranted.

Unit 10 - Arolik River. Studies have found that rainbow trout in the Arolik River were
larger in length at age and had a greater maximum age, maximum length, and a greater
proportion of fish larger than 500 mm in length than those sampled in either the Kanektok
or Goodnews rivers. The rainbow trout population appears to be very healthy and capable
of sustaining the current fisheries. Increasing angling effort on the Arolik River has the
potential to significantly affect the fish populations. Concern about the level of harvest
has been expressed by the public and others familiar with the river. Future studies
specifically designed o assess the population abundance or effects of the sport fishery
are warranted.
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Unit 13 - Wilderness Lakes. The availability of good rainbow trout fishing is an important
attraction to sport anglers utilizing Pungokepuk and Gechiak Lakes. Rainbow trout have
hot been found or reported at the other lakes. Togiak Refuge fisheries surveys have
included the headwater lakes and the tributary streams to the Togiak River. At this time
the rainbow frout population appears healthy and capable of sustaining the current
fisheries. Increasing angling effort at lake outlets has potential to significantly affect
fish populations. Inaddition people having experience with these fisheries have
expressed concern for fish populations. Future studies specifically designed to assess the
population abundance or effects of the sport fishery are warranfed. Abundance
information is not available for most lake trout populations in Unit 13. While these are
slow growing, old age populations, the populations are thought to be relatively stable and
able to withstand the current levels of catch and harvest. However this species is
popular for both sport and subsistence use and should be monitored carefully.

Data Gaps

Baseline population statistics have been collected on many of the rivers within the Togiak
Refuge. Additional information could benefit efforts to address impacts of use on
spawning grounds. Studies addressing catch and release fishing mortality have been
conducted on the major sport fish species found within the Togiak Refuge, but not studies
addressing the effect on Refuge fish population dynamics. A standardized method of
sampling would be needed in all exploited populations of fish to address the effect of
catch and release fishing methods on populations throughout the Togiak Refuge.

Possible Ways to Address the Issue

Educate anglers on avoiding unnecessary impacts to fish populations (how to minimize
damage to spawning areas; proper catch and release)

Research existing literature on effects of motor boat motor use in spawning areas and
consider regulations

Monitor sport fishing and adjust regulations as needed
Continue to monitor fish populations

Work cooperatively with the villages to identify sensitive habitat areas (spawning beds)
and submit joint proposal for protection to State Board of Fish
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Subsistence Opportunities

How should the Togiak Refuge define and manage for continued subsistence
opportunities? How will the Refuge know if subsistence uses are declining in
quality or becoming significantly restricted? What are the main influences on
subsistence on the three main river systems? How is recreational use of the
three main river systems affecting subsistence?

Residents of villages associated with the Togiak Refuge practice subsistence lifestyles
and rely heavily on resources located within Refuge boundaries. Local residents want to
make sure that there is continued opportunity for subsistence uses as provided by
ANILCA, especially fishing but also hunting, gathering, and use of private lands within the
Refuge boundaries for subsistence and related uses.

Subsistence users are concerned about sport use of the Refuge, and in particular about
sport angling on the Kanektok, Goodnews, and Togiak rivers. Concerns include water
quality, competition for preferred fishing locations, effects of catch and release fishing
practices, displacement of game from the river corridors, increased habituation of bears
and atfraction to food sources at subsistence camps and in the villages, safety, and
Trespass. Some of these concerns are also covered under other issues.

Laws and Regulations

When the Togiak National Wildlife Refuge was created by ANILCA, Congress identified
one of its purposes as providing the opportunity for continued subsistence uses by local
residents, in a manner consistent with conservation of fish and wildlife populations and
habitats in their natural diversity, and with international treaty obligations. By law, the
Refuge cannot be managed in ways that would materially interfere with or detract from
subsistence opportunity. In times of resource scarcity, subsistence use receives
preference over sport use.

As long as the fish and wildlife are present in sufficient populations to meet subsistence
needs, and subsistence users have the opportunity to harvest them, the law is met.
However, another issue is the type and character of subsistence opportunity available--in
other words, the quality of subsistence--especially along the Kanektok, Togiak, and
Goodnews Rivers. Tribal government representatives to the Core Planning Team suggested
adding this aspect to the issue after hearing of Refuge policies desighed to provide
quality recreational opportunities. It makes sense also to pay attention to the quality of
subsistence, even if this is not a legal mandate.
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One of the main aspects of this issue is how sport use is affecting subsistence uses on the
three main river corridors. In order to be allowed, other human uses of the Refuge,
including recreation, must be determined to be compatible with subsistence and the other
Refuge purposes. The Togiak Refuge Manager, the person responsible for determining
compatibility, can place stipulations on other uses so that they remain compatible. These
include limitations on the timing or place where the other uses can occur, routes or forms
of access, types of equipment used, and the number of people involved.

Indicators of Subsistence Quality

What factors contribute fo or detract from subsistence opportunities, and what social
and resource condifions are desirable along the three main rivers? The Core Planning Team
has started a list of some of these factors, many of which involve interactions with sport
angling. They are called indicators because, taken together, they indicate the level of
quality present.

Status and Availability of Fish and Wildlife Populations. The primary factor
contributing to subsistence is the health and availability of fish populations, which is
discussed in more detail under the Health of Fish issue (water quality is also discussed as
its own as issue). Fish populations are currently healthy and high-quality habitat is
provided on the Refuge. Fish populations are more subject to influence from commercial
catch, ocean cycles, and other factors rather than anything that happens on the Togiak
Refuge. However there is concern for effects of catch and release fishing on fish
populations and on their use; some local residents will not use fish that have obviously
been caught and released. Another concern is the potential for displacement of wildlife in
the river corridors, and the effects on bears of repeated contact with humans. This is
also discussed as a separate issue.

Access to Preferred and Traditional Fishing Areas. Subsistence users have preferred
and traditional locations where they use set nets to catch fish on the rivers. When a sport
group is camped at those locations or is actively fishing there, these sites are not
available for subsistence use, and can result in the displacement of subsistence users. The
Refuge staff has identified 18 "fishing holes" on the Upper Togiak River which correspond
very closely with the 24 subsistence net sites. Residents of Quinhagak have identified 51
traditional use sites (“fish camps, hunting camps, and other locations") along the Kanektok
River (Wolfe 1987). Twenty-nine of these sites are located upstream from the
wilderness boundary.

Conflicts over public use of the Goodnews River related to subsistence are not
documented as specifically as for the Togiak and Kanektok rivers, but appear to be similar,
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focusing on fishing sites. The lower rivers appear to be the areas of most conflict
because subsistence fishing is greatest closer to the communities. The extent or
frequency of this impact has not been measured.

Trespass. Trespass on private lands remains a concern on all three rivers, especially on
lands outside the Togiak Wilderness. River ranger data do not provide a complete picture,
but suggest that the largest problems are on the non-wilderness portions of the Goodnews
and the Kanektok, and that existing methods of dealing with the issue have not been as
effective as possible. This indicator relates not just to subsistence quality, but to effects
of sport use on private lands and existing regulations.

Conflicts with sport anglers. River ranger reports include notation of discourteous
behavior and complaints about crowding. Although these are not measured specifically to
detect conflicts between local and non-local users, there could be some relationship.
There appears to be a downward trend in these indicators. Coupled with anecdotal
information, it appears that direct, onsite conflicts between sport and subsistence users
have diminished, and that there is more of an attitude of acceptance of both types of
uses on the rivers. On the Kanektok, this may be attributable to efforts of villagers to
visit some of the sport camps through the cultural program instituted a couple of years
ago. Guides who operate on the rivers under permit to the Refuge are aware of the issue
and have attempted to be good neighbors.

The nature and number of conflicts is very poorly documented. Some of these conflicts
are based on displacement as noted above, while some stem from basic cultural or social
values differences, such as the local negative view of catch and release fishing, apart
from any on-the-ground impacts to subsistence uses. Some subsistence users will not keep
fish that appear to have been caught and released. Revision of the plan will not resolve the
cultural differences but could further attempts to reduce actual conflicts over them. It is
interesting o note that disapproval or at least questioning of catch-and-release practices
has begun to appear among sport anglers as well.

Litter and Waste in the River Corridor. One of the indicators of a quality subsistence
opportunity is an environment that is not littered or that shows other evidence of past
careless use. As part of their duties, river rangers record evidence of litter and human
waste (as well as cleaning it up where possible). These data bounce around quite a bit, with
ho upward or downward frend evident. However, local perceptions are that litter and
waste from all river uses have decreased over the years.

Opportunity for a Safe Experience. Subsistence users expect a safe experience on the
river. One obvious indicator of safety is the number of near or actual collisions involving
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motorboats. There are no data collected in any systematic manner, but it takes only one
incident, such as the collision of a local boat user with a sport guiding boat on the
Goodnews River in 2000, to highlight the concern and its importance. On this river
especially, there is concern over the size and horsepower of some boats being used by
guides.

Social Aspects of Subsistence. Sharing harvest is an important aspect of the
subsistence lifestyle. However, adequate information about the importance of social
variables while on the river is incomplete. For example, an important component of the
recreation experience in wilderness is opportunities for solitude. Recreational visitors to
the rivers do not expect fo encounter large numbers of other groups, and their
experience declines when they do. We do not have comparable information for subsistence
users of the rivers, or other information about how social contact with locals or non-locals
adds to or detracts from a day on the river for subsistence users.

Current Management

The Togiak Refuge and others who have management responsibilities in the river corridors
already take many actions to protect subsistence uses. One of the main sets of actions is
described in the Refuge's Public Use Management Plan (PUMP), issued in 1991, which
determined that several uses were compatible with the purposes of the Togiak Refuge.
Sport fishing, sport hunting, power boating, and non-motorized boating are some of those
uses. The PUMP contained management direction to insure that those uses remained
compatible, as well as to provide quality recreation.

River Rangers. Togiak Refuge began a river ranger program in 1991. This program has
been in place on the Kanektok, Goodnews, and Togiak Rivers since that time, with the
exception of 1995 and 1996 when there was no ranger program on the Togiak River. The
emphasis has been on education and monitoring conditions rather than enforcement. The
rangers also inventory campsites and ask visitors and locals about problems encountered
on their trip. The river ranger program has been a vehicle for hiring locals. n the future,
the river rangers will have law enforcement authority, in response to requests from local
residents and sport visitors alike.

Airport contacts. The Togiak Refuge has a visitor contact program conducted at the
Dillingham airport. The purpose is to educate people about conditions within the Refuge to
reduce negative impacts to the resource and subsistence opportunities, and o address
safety concerns. Handouts and the short presentation focus on bear behavior and safety,
catch and release fishing, leave-no-trace camping practices, private land ownership and
trespassing, and Refuge regulations.
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Limits on Guided Use. Since the mid-1980s, the Togiak Refuge has limited the number of
sport fishing and sport hunting businesses that are authorized to operate on the three
river systems above the wilderness boundary. The permits also establish the number of
clients and/or boats and camps that businesses may use.

On the Togiak River, there is a limit of 2 permits for guided floats and 4 permits for
guided motorboats. On the Kanektok River, the limit is 8 permits for quides to run float
trips and 2 for motorboats; guided float trips are scheduled in advance (on even or odd
numbered days) to minimize the opportunities for guided parties to encounter each other.
These dates are available at the Togiak Refuge office so hon-guided parties can inquire
and are encouraged to schedule their own trips between the guided float trips. At
locations of user congestion, (such as Kagati Lake outlet) sport groups are allowed to camp
only one night. On the Goodnews River, there is alimit of 3 permits for guided float trips
and 2 for guided motorboats.

Fishing and Camping Regulations. Much of the management of the Kanektok, Togiak and
Goodnews Rivers is determined by the State of Alaska. The use of the lands below the
mean high water mark on large portions of the Goodnews, Kanektok and Togiak River
drainages is managed by the Alaska Department of Natural Resources, which limits
camping on state lands to 3 consecutive days at one location. This regulation helps to
prevent people from camping on the best fishing holes for extended periods, making them
available to more users.

The Alaska Department of Fish and Game sets hunting and fishing regulations for sport
use. The general management strategy within the waters of the Togiak Refuge has been to
promote catch and release fishing for resident and anadromous fish species in waters
outside the ADF&G special regulation management areas. ADF&G sport fish special
fishing regulation require releasing all Kanektok River rainbow trout from June 8 to
October 31. Regulations specify only single-hook, unbaited artificial lures may be used in
the Goodnews and Kanektok rivers.

Fishing regulations have been changed over the years to reflect concerns and issues. For
example, the limits for king salmon were reduced (from 15 to 3) in response to concerns
about overexploitation and the developing "meat” sport fishery. Fish that have been kept
out of the water are legally considered to have been “taken” and should count toward the
limit.

Much of the land within the boundary of the Togiak Refuge belongs to Native

Corporations. Management of those lands is determined by the Corporations, who permit
guiding businesses and camps, require fees for use of private lands, and establish other
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regulations (for example, carry out of human waste is required on the Lower Kanektok).
The villages have also worked hard to reduce litter and other impacts in the river
corridors. In the past couple of years, the village of Quinhagak has made additional
efforts to reduce conflicts between subsistence users and sport anglers through a
cultural program designed to teach guided sport anglers about local culture and customs
by visiting camps along the river.

Together, all of these management actions have appeared to lessen both environmental
impacts and social conflicts along the rivers compared to previous levels. However, without
better ways of understanding factors that affect subsistence, and how to measure them,
the Togiak Refuge and others will not be able to assess whether progress in protecting
subsistence uses and quality is being made.

Data Gaps

State and federal agencies do not conduct household surveys documenting subsistence use
in villages with any regularity. We also need better information on subsistence quality to
know how uses such as sport angling, or natural fluctuations in populations, affect
subsistence, in order fo better protect subsistence uses of the Refuge. The nature and
extent of onsite conflicts with subsistence use are also poorly documented.

The Fish and Wildlife Service is sponsoring a study during Spring 2001 to better
understand subsistence uses and quality on the rivers, and identify uses or conditions that
contribute to or detract from subsistence quality. The study will identify situations that
led o conflicts and the underlying reasons. The study may also identify additional
indicators that the Togiak Refuge could measure to monitor subsistence quality. The study
also will compare conflicts on the Refuge rivers with those present between subsistence
and other uses in Finland, adding a cross-cultural dimension.

Possible Ways to Address the Issue

Conduct research to better identify the social and resource characteristics of the river
corridors that confribute to and detract from subsistence opportunity and monitor these
conditions over time

Change/improve information on private lands provided by river rangers

Increase enforcement of existing regulations

Regulate non-guided use (limit use on Upper Kanektok River and Upper Goodnews River;
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mandatory registration for float groups on these same two river segments). The Core
Team agreed that limits on the level of non-guided use would be one option considered and
evaluated as part of the planning process

Mark important subsistence camps and private property to minimize trespass

Continue to teach anglers proper catch-and-release fish, to avoid excessive playing with
fish, to use proper equipment such as strong line.

Support Quinhagak cultural program visits to sport fish camps as one way to inform non-
local anglers about local culture and customs

Limit the horsepower for guided boats on the Goodnews River

Formalize the indicators of subsistence quality and standards and then monitor them over
time, taking action as needed to prevent standards from being exceeded.
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Recreation Quality

How do visitors and the Togiak Refuge define a high quality recreational
experience, and is that experience being provided on the Refuge? What
resource and social conditions are desirable to provide high qudlity
experiences, and what are the threats fo recreational opportunities? What
should the Refuge's role be in defining and managing for quality experiences on
the Kanektok, Goodnews, and Togiak rivers?

ANILCA and the Refuge System Improvement Act of 1997 direct the Togiak Refuge to
provide and facilitate wildlife-dependent recreational opportunities that are compatible
with Refuge purposes.

The Wilderness Act says that the Wilderness portion of the Togiak Refuge must be
managed Yo provide solitude and a primitive and unconfined type of recreation, where the
land is affected mainly by the forces of nhature and the imprint of man's work is
substantially unnoticeable. Under ANILCA, wilderness areas in Alaska are living, working
places where many types of motorized access methods and related uses will continue to
occur. However, the basic principles and philosophy of wilderness still apply to managing
recreation.

Refuge managers are directed to manage for high quality wildlife dependent recreation
opportunities. Agency policies define what is meant by a quality experience. For example, a
quality fishing experience: contributes to management objectives; maximizes safety for
anglers and other visitors; causes no adverse impact on populations of resident or
migratory species, native species, threatened and endangered species, or habitat;
encourages the highest standards of ethical behavior in regards to catching, attempting
to catch, and releasing fish; is available to a broad spectrum of the public that visits, or
potentially would visit, the refuge; provides reasonable accommodations for individuals
with disabilities o participate in refuge fishing activities; reflects positively on the
System; provides uncrowded conditions; creates minimal conflict with other priority
wildlife-dependent recreational uses or refuge operation; provides reasonable challenge
and harvest opporfunity; and increases participants understanding and appreciation for
the fisheries resource.

This issue overlaps with many aspects of the previous issues because sport anglers have
many of the same values and concerns as local residents. Crowded conditions, for instance,

are undesirable to everyone who uses the rivers, and all users highly value clean water and
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healthy fish populations. An additional dimension of this issue is equity; currently guided
users are limited in a number of ways, while non-guided use does not have comparable
limits.

Trends in recreation use patterns

The main use of the Togiak Refuge for recreation, and the one around which this issue
centers, is sport fishing, primarily on the three main river systems and their tributaries.
Use on the rest of the Refuge is either covered under another issue or will be considered
in the plan revision, but not as a major planning issue.

Guided Use. Sport fishing guides and air taxis have been required to obtain special use
permits from the Refuge since 1982, and the number of permits has been limited since
1986. With the exception of the Upper Goodnews River, all sport fish guiding permits are
issued based on a competitive process. Permit holders are selected from proposals based
on an evaluation to determine which applicants, in the judgement of the Service, are best
qualified to provide services offered. In 2000, the Refuge issued 29 permits for sport
fishing: 14 for float trips, 10 for motorboat trips, and 5 for fly-in day use.

Guided use has been controlled on the Upper Kanektok River since 1986. Refuge special
use permits authorized a total of 24 people in association with guided motorboat based
camps. Refuge permits dso allow float boat guides to start every other day witha
maximum of four boats and 12 total people per start. Since 1991, about 1,100 guided
angler days annually have been reported.

In the 1990s, guided motorboat use on the Upper Kanektok has been relatively constant
with The exception of years when one of two motorboat base camp guides had little to ho
use. Use of the Lower Kanektok River has fluctuated. Two additional motorboat guide
camps were established on the lower river between 1987 and 1997. Approximately 20-30
percent of the non-guided use takes place in the lower river below the wilderness
boundary during the king and coho salmon fisheries. The remainder 70-80 percent of
visitors are floating from Kagati Lake to the airstrip at Quinhagak and most of their time
is spent in the upper river.

Lower Goodnews River use has remained relatively constant. Guided motorboat use on the

Upper Goodnews River is much lower, and increases seen in 1995 and 1996 are still very
low when compare to past use of 1,460 authorized client use days.

23



The table Trends in Number of Float Groups per Year compares guided to non-guided
float use for the stretches of river receiving most of the float use on the Refuge. Guided
use shows more consistency from year to year, given the limits on special use permits,
while non-guided use fluctuates and shows a general increase, especially on the Goodnews.
Non-guided float use on the Goodnews now equals non-guided use on the Kanektok.

Trends in Number of Float Groups Per Year
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Non-guided Use. Non-guided use is not limited. There has been a substantial increase in
the number of non-guided sport fishing float groups on the Kanektok and Goodnews rivers
since the 1991 Public Use Management Plan (PUMP) was completed, although use has
leveled of f the past few years (see following table, Trends in Air Taxi Use; this table
contains only air taxiuse by non-guided visitors). The surge of use in 1997 is likely
attributable to the low water that year, and the accompanying abundance of catchable
rainbows. Use on the Togiak has not increased and remains low overall.
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The PUMP states that long-term management on the wilderness portions of the three
rivers would be directed toward an allocation of 50 percent guided and 50 percent non-
guided use or, at least, river management would be revisited when the 50/50 split was
reached. The PUMP did not define where or how this use was to be measured. Current
data suggest that non-guided float use has exceeded guided float use levels on the
Kanektok and Upper Goodnews rivers, with peak use focused during the chinook and coho
salmon runs.

Trends in Air Taxi Use
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Indicators of Recreation Quality

Much of the information on quality from the visitors' perspective comes from a survey of
sport users conducted for the Refuge during the 1995 use season. On average, visitors
thought the upper segments of the rivers provided and should provide “primitive"
experiences where “one can expect to find solitude and few traces of previous use or
development.” In contrast, they thought the lower segment of these rivers provided and
should provide more “semi- primitive” experiences where “one expects to meet a few other
groups, but where solitude is still possible,” and traces of previous use or development
levels are higher.

When asked about their reasons for wanting to visit one of the three rivers, three types
of reasons were important: (1) wilderness reasons such as being in a natural place and
opportunities for solitude and viewing scenery; (2) fishing opportunities and (3)
opportunities to interact with friends or family.
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Fishing Quality. Visitors were asked to rate the quality of fishing for different species
on the rivers. The highest quality was for Dolly Varden or char, coho salmon, chinook
salmon, and rainbow frout fishing. Specific comments from respondents suggest that
fishing for all these species can be excellent, but several suggest that there may be a
decline in fishing quality for rainbow trout on the Kanektok. Visitors in 1995 were asked to
rate the quality of fishing by species on a scale of 1 to 5 with 5 being excellent:

River Rainbow Char/Dolly Chinook Coho
frout Varden salmon salmon
Goodnews 3.6 4.0 3.9 4.1
Kanektok 3.2 4.1 3.4 4.1
Togiak 3.7 35 4.7 4.4

Competition for fishing locations is another indicator of quality. Among the survey
respondents, there was a strong agreement that having to pass by a fishing area more
than 10 percent of the time because it is occupied would be unacceptable. This is
consistent with other interaction standards. Visitors see these rivers as providing fairly
primitive experiences where compeftition for fishing areas should be minimal. A relatively
sighificant number of visitors report more fishing competition than expected on the
Kanektok (26 percent), but less than 10 percent reporting this problem on the Goodnews
or Togiak rivers.

Solitude (number and type of groups encountered; perceptions of crowding). Less than
25 percent of the respondents encountered more float groups than they expected,
particularly on the headwater lakes of the Kanektok and Goodnews. However, 45 percent
saw more Than they expected on the Lower Kanektok, where densities appear to be higher
Than many visitors expected. These results are consistent with a considerable number of
other studies exploring standards in backcountry or wilderness settings where standards
are typically less than four group encounters per day.

Recreational river users largely agreed on how many other float parties they could see per
day before their trip was compromised. About one-third to one-quarter of respondents
did not name a standard for the encounter impact, although very few said this impact
"does not matter". Data suggests that impact leveis for fioat encounters per day shouid
be less than two or three on the lakes and upper rivers, and less than four or five on the
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lower rivers. Managers can pinpoint sections of river where the greatest problems may
exist, such as the large proportion of visitors whose encounter standards were exceeded
on the Lower Kanektok (See table below).

Comparison of encounter standards with reported impact levels (float groups)

River: % who saw less than | % who saw the same % who saw more
their standard as their standard | than their standard
Upper Kanektok 32 44 24
Lower Kanektok 31 24 45
Upper Goodnews 43 45 13
Lower Goodnews 32 42 26
Upper Togiak 47 37 16
Lower Togiak 43 35 22

The findings were similar for encounters with motorboats. People agreed that encounter
rates should be low on the upper rivers (one per day or less) and less than 3-5 per day on
the lower rivers. Floaters and non-floaters had similar standards for the lower rivers, but
different standards for the upper rivers, where floaters preferred not to see any
motorboats but motorboat users had astandard of 3-5 encounters per day. Visitors
reported encountering more motorboats than their standard especially on the Lower
Kanektok. However, written responses on the survey suggested that people understood
the need for locals’ use of motorboats on the rivers as a means of transportation.

Comparison of encounter standards with reported impact levels (motorboat groups)

' The Upper portion of each river refers to the segment upstream from the Togiak
Wilderness boundary.
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River: % who saw less than | % who saw the same % who saw more
their standard as their standard | than their standard
Upper Kanektok 18 52 30
Lower Kanektok 19 26 55
Upper Goodnews 16 72 12
Lower Goodhews 22 41 37
Upper Togiak 62 29 9
Lower Togiak 33 33 33

Most float groups perceive motorized use as an impact, while most motorized users do not
perceive rafts as an impact. Rafters often stafed that they do not agree with motorized
use in the wilderness. Because this issue is deeply rooted in individual philosophy about
wilderness, it will most likely never be resolved, especially in Alaska where motorized
access is a way of life and firmly supported by law. Most complaints about motorized
boats are about improper river etiquette, boat speed, size, and the amount of wake.

Camp encounters (percent of nights camping within sight or sound of other camps).
Recreation visitors said that camping within sight or sound of other groups more than
10% of the time would not be acceptable, a standard consistent with that found in other
backcountry settings. Relatively few users experienced more camp encounters than was
acceptable.

Amount of time within sight of other groups. Visitors who answered this question
stated that being within sight or sound of another group more than 10% of the fime would
exceed their standard. Results indicate that this standard is being exceeded on the
Kanektok River.

Percent of camping areas passed because they were occupied. About 20 percent of the
Kanektok visitors report more camping competition than expected or folerated, with much
lower percentages for the Goodnews. Significance tests, however, suggest that camping
competition is not an impact problem at this time.

Number of permanent and semi-permanent tent camps. People indicated that their

28




standard for the Upper Kanektok and Goodnews were less than 1 camp, but that 5-8 camps
on the Lower Kanektok and 2-4 on the Lower Goodrews would be acceptable. Visitors
reported that less than 3 camps on the Upper Togiak and 2-4 on the Lower Togiak would
be acceptable. Most of the visitors to the Goodnews and Togiak Rivers reported that they
saw fewer tent camps than expected. Fourteen percent of the people surveyed on the
Kanektok reported seeing more camps than they expected on the upper portion of the
river, and 41% reported seeing more camps than they expected on the lower portion.

Percent of sites with litter and human waste. Survey respondents reported seeing more
litter and human waste than they were willing fo tolerate on the Kanektok and Goodnews
Rivers. On the Togiak very few people saw more litter or human waste than they expected.
Standards for signs of human waste was O; people said any evidence was not acceptable.
As part of the river ranger program, rangers inventory campsites along the three rivers.
Each inventory includes information about the number of fire rings, the presence and
amount of trash, and the presence of visible human waste. This information has been
collected since 1996. The percent of sites with litter has decreased on the Goodnews and
Kanektok The percent of siteswith fire rings has decreased on the Goodnews. There are
ho apparent trends for any of the other indicators, but Togiak Refuge staff suggested
that the situation is generally improving.

Data Gaps

The main information we have about visitors' perceptions of recreational quality comes
from the 1995 study. A follow-up to that initial study is necessary to assess any changes
in visitor experiences and opinions over the past 5 years, as well as allow for additional
questions that provide information to help revise the plan. A replication and extension of
the 1995 survey is scheduled to take place during the 2001 use season. This will allow
assessment of trends and a re-evaluation of both indicators and standards. Information
gathered by the river rangers about campsite conditions is useful, but has not been
Standardized.

Possible Ways to Address the Issue

Consistent with ANILCA and the Togiak Refuge purposes, ensure that recreational uses
are compatible with subsistence opportunities

Conduct another survey of sport anglers during summer, 2001, to replicate and extend the
1995 survey and assess trends in quality.
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Regulate non-guided use (limit use on Upper Kanektok River and Upper Goodnews River;
mandatory registration for float groups on these same two river segments). The Core
Team agreed that limits on the level of non-guided use would be one option considered and
evaluated as part of the planning process.

Continue to teach/require leave-no-trace practices
Conduct more systematic monitoring of campsites to detect changes over time
"Harden" some campsites to reduce impacts of use

Require float parties o carry out solid human waste: work with villages to ensure proper
disposal sites were available (perhaps with user fee)

Separate float groups better (such as with the staggered launch dates used for guided
float trips)

Improve enforcement of existing laws and regulations

Regulate size of motors or speed of boats for safety and to reduce impacts

Keep some areas closed to guided use

Assign campsites and/or provide better map of desirable campsites

Identify recreation experience and resource condition goals for each management unit

Work with guides to voluntarily reduce motorboat use on upper rivers (such as the number
of frips each boat makes up and down river in a day of fishing)

Work with all users to improve motorboat etiquette

Mandatory registration for unguided users, with feedback on requested dates so users
could voluntarily pick a less-crowded time
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Work with landowners along the lower rivers to study crowding and explore possible
solutions

Consider the pros and cons of Wild and Scenic River designation to address the issues

Formalize the indicators of recreation quality and standards and then monitor them over
time, taking action as needed to prevent standards from being exceeded.

Consider the spectrum of opportunities that could be provided across all rivers; treating
the rivers as a system may suggest new possibilities for management that people could
understand and appreciate, as opposed to developing direction for each river individually
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Impacts of Public Use on Wildlife in the River Corridors

Under what conditions are game species displaced from river corridors during
hunting season? What can the Togiak Refuge do to minimize effects on
subsistence hunting? Under what conditions are bears attracted to human
camps along the rivers? What can the Refuge do to minimize the effects of
bears on fish camps and villages, and on recreational visitors?

This issue has two parts: displacement of subsistence game species from the river
corridors; and human-bear interactions that can affect the safety of both bears and
people.

Game Displacement

Locals have expressed concern over displacement of game, especially moose, from the
river corridors as a potential result of increased recreational use. Game displaced from
the river corridors are more difficult for local residents to obtain. State planners have
found that this is a common concern for residents across the state.

Wildlife disturbance can occur in a variety of ways and many of the responses of animals
to disturbance are short-lived. However, immediate responses to disturbance can become
longer lasting or result in behavioral changes such as abandonment of disturbed areas.
Human disturbance can also reduce available critical habitat or reduce food availability
causing changes in distribution and/or abundance. Disturbance can also reduce the vigor
of individuals and ultimately result in death. Elevated heart rates, energy expended in
disturbance flights, and reduction of energy input all increase energy expenditures or
decrease energy input which may reduce the overall health of the individual.

For example, Caribou can adapt more readily to infrequent, regularly spaced traffic than
infrequent and irregular fraffic, and ungulates in general are more readily able to adapt or
habituate to disturbances if they are resident in the area rather than only seasonally or
during migration. Substantial human activity late into fall can restrict feeding by non-
habituated adult brown bears. Bears exposed to higher human activity at salmon streams
also have shifted their activity patterns from feeding uniformly throughout the day to a
dusk and dawn pattern, with some abandoning daylight use of the river completely.
Outboard powered boats and rafts have been shown to be particularly disruptive to bears.
Impacts on other species, such as moose, have not been extensively studied.

32



Current Management. It is known that motorized vehicles such as boats and snow
machines, and non-motorized vehicles, such as rafts, disturb and displace wildlife along
river corridors in the Togiak Refuge. However, it is not know at what level of use these
activities have a significant impact upon the resource.

Regulations in place restrict human activities near wildlife. These include state hunting
regulations, federal laws, and conditions of special use permits which are issued to
commercial outfitters who operate within the Togiak Refuge. Under the Airborne Hunting
Act, it is prohibited to knowingly participate in using an aircraft to harass any bird, fish,
or other animal. Under year 2000 hunting regulations it is lawful, in the units which include
the Togiak Refuge, o take game by any means, however, a person cannot drive or molest
game with any motorized vehicle such as aircraft, snow machine, motor boat, efc. or use a
helicopter for hunting.

As part of the special conditions for guide permits on the Togiak Refuge, fixed-wing
aircraft, motor boats, and snow machines (during adequate periods of snow cover) are
permitted in Refuge areas designated as part of the National Wilderness Preservation
System: all other motorized equipment is prohibited. The discharge of firearms, fireworks
or other explosive devices is prohibited, except in conjunction with authorized hunting
seasons or for protection of life or property. No wildlife species can be baited, harassed,
or approached closely enough to disrupt the animal's natural activity or to endanger human
life, except as part of a legal and authorized hunt for big game. The operation of aircraft
at altitudes and in flight paths resulting in the herding, harassment, hazing, or driving of
wildlife is prohibited. It isrecommended that all aircraft, except for take of f and
landing, maintain a minimum altitude of 2,000 feet above ground level.

Traditionally, the Togiak Refuge has not exercised its full authority to enforce laws and
regulations which relate to wildlife displacement and disturbance. In the past few years
the Refuge has begun to more actively enforce these regulations and to prosecute
violators. In the past there have been proposals to study wildlife displacement within the
Refuge.

 Bear-Human Interactions

Brown bears are commonly observed throughout the Togiak Refuge. They are seasonally
abundant along salmon spawning areas, particularly along fributaries of the Togiak,
Kulukak, Goodnews, and Kanektok Rivers. Encounters between bears and sport fishers are
common in these areas. The Togiak Refuge supports a brown bear population which relies
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upon salmon runs during the summer. The majority of visitor use on the Refuge also
occurs during the salmon fishing season increasing the probability of bear-human
interactions. Chronic bear-human problems are of concern to the Togiak Refuge because
they can lead to unnecessary bear mortality through Defense of Life or Property (DLP)
kills, and present a risk to human safety. Local residents report that sightings of bears in
the villages have increased. There is not a good estimate of the bear population on the
Refuge: if the population is increasing, that could be another reason for increased
sightings and bear-human incidents.

Poor management of food, garbage, and harvested fish and game provides bears
opportunities to learn to associate people with a source of food, i.e. food-conditioning.
Reducing opportunities for bears to become food-conditioned can reduce the likelihood of
food related DLP kills because bears appear to require a progression of several
encounters before learning to aggressively seek food from people. Habituation increases
the probability of food conditioning and habituated or food-conditioned brown bears are
those most often involved in injury or death to human recreationists.

AT a meeting in Quinhagak, it was pointed out that when bears are disturbed, the big
bears displace the smaller ones, so the subadults get into frouble in fown. This problem is
worse when it happens in the fall, when bears will take more chances anyway to bulk up for
the winter.

Under most circumstances, bears flee upon detecting human activity. Since the river
ranger program began in 1991, several bear incidents have been documented, and they
appear to be increasing. Many of these incidents occur at or near campsites or lodge
facilities. On occasion bears have been wounded or killed as a result of these incidents. As
many as 8 bears in one year have been taken in defense of life and property on the Togiak
River alone in recent years.

Current Management. All visitors contacted by Togiak Refuge personnel are informed of
the possibility of bear encounters, They are given a brochure titled "Bear Facts” (available
at the Refuge office) describing how to avoid encounters and what to do if an encounter
does occur. As a condition of their special use permit, guides operating on the Refuge are
hot allowed to bury waste on Refuge lands; all combustible waste may be burned and all
hon-combustible waste materials must be removed at the end of the permit period. Any
problems with wildlife (bear or other species), including an animal taken in defense of life
or property, must be reported immediately to the Refuge Marager. River rangers record
bear incidents that are reported and provide additional advice or assistance to people on
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the rivers.

Permittees and others must also follow Alaska Department of Fish and Game procedures if
wildlife is taken in defense of life or property. As part of a brown bear management plan
developed several years ago, the State increased the limit from one bear every four
seasons to one per season.

Data Gaps

Acceptable levels and timing of use to minimize displacement. Brown bear population
status and areas of potential conflict

Possible Ways to Address the Issue

Increased education of proper food handling and storage techniques to minimize
encounters and habituation

Increase enforcement of existing regulations

Limit people in sensitive wildlife areas

Provide electric fences at fish camps, fish racks, popular camp sites

Request State to liberalize bear hunting regulations; permit more bear hunt guiding
Make sure local residents are aware of past increases in hunting limits for brown bear

Require recreational river users to take additional measures (such as using bear-proof
containers for food)

Monitor and document the extent and timing of the problem; if needed, consider changes
in special use permits or proposals to State to alter seasons or timing of sport use to
reduce game displacement, conflicts with subsistence use, and bear-human conflicts

Make hunting season/limit more liberal (as in Units 17/18) to reduce abundance
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Management of Human Use and Wildlife at Cape Peirce

How can the Togiak Refuge protect marine mammals and other species which
depend on Cape Peirce, while providing opportunities for public use?

At least two hundred and eighty species of resident and migratory wildlife are believed to
occur on or adjacent the Refuge, including 17 marine mammal species. This list includes
Gray whale, Sei whale, Minke whale, Beluga whale, Goosebeak whale, Killer whale, Pacific
White-sided dolphin, Harbor porpoise, Dall's porpoise, Northern fur seal, Steller sea lion,
Pacific walrus, harbor seal, Spotted Seal, Ribbon seal, Ringed seal, and Bearded seal.

Marine mammal species regularly found throughout the Cape Peirce area are Pacific
walrus, Harbor Seal, Spotted Seal, Steller sea lion, and 6ray whale. The Cape
Newenham/Cape Peirce area also supports the largest mainland seabird colonies in the
Bearing Sea. Marine mammals have always been a significant component of the marine
fauna of Alaska, and they have been a cornerstone for support for coastal peoples as far
back as archaeological evidence allows us to delve. Marine mammals continue to be a major
source of food and income for coastal residents of Alaska.

Protection of other species at Cape Peirce isalso a concern. Seabird colonies on the cliffs
are sensitive to disturbance. Black-legged kittiwake production is low in most years, so
those populations may be more vulnerable, as are some shorebirds who may travel 600-
700 miles before reaching shore. Waterfowl including Black Brant use adjacent areas in
Chagvan Bay (a state game sanctuary).

Laws and Regulations

The Marine Mammal Protection Act prohibits the harassment or disturbance of marine
mammals. The authority to enforcement of the Marine Mammals Protection Act belongs to
the USFWS, National Marine Fisheries Service, and ADF&G. The USFWS enforces this
act only as it pertains to polar bears, sea otters and walrus. Of these, only walrus occur
on Togiak Refuge. Passage of the Marine Mammal Protection Act in 1972 prohibits the
harvest of walrus by non-Natives regardless of the nature of their past dependence on
them. The hunting of walrus by Natives is not regulated. They are prohibited from selling
o non-Natives unless raw walrus materials is made info items of handicraft. Currently,
there is no law prohibiting removal of ivory from tidelands along the Togiak Refuge, which
attracts some people to the beaches where they could disturb hauled out walrus.
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Concern that the decline in the number of walrus hauling out might be related to the
initiation of the yellow-fin sole fishery resulted in the North Pacific Fisheries
Management Council's decision to restrict the activities of the yellow-fin sole fishery. In
August of 1991 the Council voted to continue indefinitely the 12-mile closure around Cape
Peirce and Round Island with a three mile transit zone around Right Hand Point. The
USFWS has verbal agreements with the North Pacific Fisheries Management Council, and
ADF&6 to continue monitoring the walrus at Cape Peirce as part of the effort to assess
the effects of the fishery.

Available Data

The objective of the Togiak National Wildlife Refuge's marine mammal inventory and
monitoring programs is to esfimate the abundance, haulout use, and production of marine
mammals on the Togiak Refuge, southern Kuskokwim Bay, and northern Bristol Bay. The
main tasks are to estimate the daily humber of walrus at Cape Peirce and Cape Newenham,
estimate the daily number of Harbor seals and Spotted seals at Cape Peirce, estimate the
number of Stellar sea lions at Cape Newenham as time permits, and document behavioral
responses of marine mammals Yo aircraft, subsistence, and visitor use.

Pacific walrus. Walrus counts from 1981 through 2000 show a high degree of variability
and no apparent trends. The peak counts occur in the summer months. The Pacific walrus
population has remained relatively stable during this time frame and can not be used to
explain this variability. The issue is complicated by not understanding the dynamics
between the U.S. and Russian terrestrial walrus haulouts.

Cape Peirce is one of only fwo regularly used terrestrial haulouts for walrus in the United
States (Round Island is the other). Perhaps of greatest significance is the fact that all
areas used regularly by large numbers of walrus are located where the animals are not
subjected to frequent and reqular disturbances.

Although data are inadequate to estimate rates of mortality due to predation, the impact
is probably slight in comparison to other causes of death. The major known source of
mortality is hunting by humans. Not all walrus killed during hunting are retrieved; it is
likely that the refrieved harvest represents about 60% of the total kill. Although
numerous diseases and parasites have been found in walrus, few deaths can be attributed
to those factors. Trauma caused by rock slides and crushing by other walrus have been
identified as mortality factors at haulouts.
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When large numbers of walrus are hauled out, "stampedes” may cause death or injury of
numerous animals due to crushing. In addition, regular and frequent disturbances on
coastal haulouts can cause abandonment of those areas. Walrus stampeding is a definite
cause of mortality. Limited data from tagging and radio-tracking studies for walrus
suggest that their preference for certain sites may be interrupted at least temporarily
by human related disturbances. Although responses of walrus to humans are variable, they
often flee haulouts in large numbers all at once in response to the sight, sound, and
especially odors from humans and machines.

While hauled out, even temporary displacement may be detrimental fo individuals. There
is some evidence of haulouts being abandoned as a result of prolonged disturbance, but
those cases must be assessed carefully because evidence also exists for changes in walrus
distribution for reasons not fully understood. Any disruption of the animals' normal
behavioral routine will cause additional and unnecessary expenditure of energy.

Harbor and Spotted Seals. Harbor seals and some Spotted seals haul out along the
Refuge coast, with the highest concentrations at Nanvak Bay (Cape Peirce) and
Hagemeister Island. The number of seals hauling out in Nanvak Bay has declined since the
mid 1970s, but have remained stable since 1990. Population trends examined in the Gulf
of Alaska indicate a similar population decline. Limited data from Prince William Sound
and the southeastern Bering Sea also suggest that since the mid 1970s Harbor seal
numbers have declined.

Causes for the decline in harbor seal numbers [in Alaska] have not been identified.
Possible factors that may be affecting seal numbers include direct and indirect
interactions with fisheries, subsistence harvests, disease, predation, pollutants, and
disturbance.

Seals are easily frightened into the water and may abandon haulout areas where they are
repeatedly disturbed. Intrusions into spotted seal habitat could have long-term
detrimental effects to the population or the capacity of the habitat to sustain spotted
seals.

Apparently harmless activities such as recreational boating and tourism may cause
repetitive disturbances that could cause seals to abandon areas they would otherwise like
to use. Harbor seals of f Nova Scotia, Canada, seem to have habituated to human
activities near their breeding and haulout areas. In most areas, however, harbor seals
have reacted to human intrusion by abandoning sites or altering their haulout patterns.
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Steller Sea Lions. Cape Newenham and Round Island support the two largest Steller sea
lion haulouts in northern Bristol Bay. Sea lion populations have been monitored by ADF&G
staff at Round Island since the late 1970s. Monitoring sea lions at Cape Newenham by
USFWS staff, with funding from NMFS, began in 1990 and continued through 1993, In
1990 the Steller sea lion was listed as a threatened species. The Steller sea lion west of
Cape Suckling (eastern Prince William Sound) is currently listed as endangered, and is
listed as threatened east of Cape Suckling. Steller sea lion abundance has declined by over
80% in the past 30 years in the southeastern Bering Sea.

Close approach by humans, boats, or aircraft will cause hauled-out sea lions to go into the
water. Disturbances that cause stampedes on rookeries may cause trampling or
abandonment of pups. Areas subjected to repeated disturbance may be permanently
abandoned. Low levels of occasional disturbance may have little long-term effect.

Steller sea lions occupy terrestrial haulouts during pupping, nursing, mating, and molting,
which are all potentially times of elevated stress). Consequently, acoustic or visual
disturbance of animals at terrestrial haulout sites could adversely affect these and other
functions, or could further decrease resistance to parasitic infection, thermoregulatory
impairment, disease, and other stress factors.

Disturbance of marine mammals

Continued sensitivity to human disturbances has been linked to both short-term and long-
term haulout abandonments. Disturbances to walrus, seals, and sea lions are recorded
when possible at Cape Peirce and Cape Newenham with estimated values ranging from low
to high level disturbances. In the 16 years that disturbances to marine mammals have
been recorded at Cape Peirce and Cape Newenham, disturbances have been caused by
aircraft, boats, administrative/biological work, visitors, subsistence use/hunts, and other
wildlife.

Aircraft. Low-flying aircraft regularly and predictably cause hauled-out walrus to move
into the water. In general, walrus are more sensitive to low-flying aircraft than high-
flying aircraft, and to aircraft that were overhead as opposed o those closer to the
horizon, and to abruptly changing sounds than to steady sounds.

In recent years, both float plane and wheel plane access has increased. Numerous aircraft
and boats/vessels beachcomb on a confinuous basis in the Cape Peirce area. Each instance
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is a potential cause for a disturbance. Local float plane air taxi operators have worked to
avoid marine mammal disturbances, but further steps need to be taken.

Boats. Boat or vessel noises regularly and predictably cause hauled-out walrus to move into
the water. Walrus are more sensitive to fast moving boats than o slow moving boats, and
show a significant response to boats passing within 400 meters

Other Disturbances. People on foot can cause disturbances if they approach too close to
hauled out walrus, seals or sea lions. Increased walrus activity at Cape Peirce has led to an
increase in illegal poaching and harassment there. Refuge personnel are concerned that
these activities may cause walrus to abandon the haulout altogether.

Natural disturbances can also affect marine mammals. One instance of a caribou crossing
from North Spit was documented that flushed all of the hauled out seals into the bay.
Another disturbance is created by ravens circling above seal haulouts, scaring them and
flushing them info the bay. Ravens are also suspected in some walrus disturbances after
the birds landed on cliffs above the walrus, a disturbance was created, and no other
disturbance was evident. Numerous other marine mammal disturbances have been caused
by unknown sources.

Current Management

Management objectives for the Cape Peirce-Cape Newenham area are: 1) to protect and
maintain the Pacific walrus population; 2) to provide protected haulout areas for the
Pacific walrus population and minimize disturbances; 3) to provide for a subsistence take
of walrus with a minimal of disturbance; and 4) to allow for continued biological studies to
be conducted.

The Cape Peirce-Cape Newenham Management Plan for Togiak National Wildlife Refuge
has given the following management guidelines: 1) Management is the responsibility of the
USFWS; 2) Control visitor activities o minimize disturbance of walrus and other wildlife;
3) Minimize development of facilities; 4) Encourage scientific and educational studies that
are compatible with the Refuge purposes.

There is virtually no public use at Cape Newenham because of the radar station located
there. Permission from the Air Force is required to land a plane, plus the weather is harsh
and the viewing opportunities are not as good as those at Cape Peirce. If this site is ever
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abandoned, increased management of human use would be needed. In the late 1980s, levels
of PCBs were measured at the base, and cleanup began. Other potential environmental
problems at the site include buried asbestos. Local residents are concerned about toxics
making their way into the food chain. The Bristol Bay Native Association has coordinated a
biosampling program for marine mammals but getting samples out in time is a problem
given lack of scheduled air service from many locations. There is interest in extending
those biosampling programs to fish populations.

Management of public use has focused on the Cape Peirce area, which has been
administratively designated as a wildlife viewing area. Currently, there is a limit of 6
people per day allowed af Cape Peirce. The limit was calculated based on one Beaver load
of passengers because an objective was to limit the number of flights in and out of the
area to reduce disturbances. This number does not include the 2-3 biological technicians
that monitor marine mammal and seabird numbers in the area.

The 6 visitors per day are permitted to go to Cape Peirce on a first-come first-served-
basis. Visitors are given a packet of information that they must read, agree to, and sign
stating that they agree to the conditions. Demand has not yet come close to exceeding the
established capacity. Almost no one who has requested a permit has been turned down.
Guided use is allowed under special use permit and currently there is no limit to the
number of permits available, nor any method to allocate the daily limit between guided and
nhon-guided visitors. Requests for permits are expected to increase. Guides are required to
report use levels. Problems have arisen from visitors who had not contacted the office for
the permit to access Cape Peirce. During the winter of 2000, Togiak Refuge staff will
take a closer look at the use and disturbance issues at Cape Peirce and update the
guidelines presently in place.

Presently, biological technicians monitoring marine mammals and seabirds make the
contacts when possible but it is secondary to their biological data collection. They are not
able to able to contact every visitor and prevent wildlife disturbance. Most of the
visitors simply do not know how important it is to avoid disturbances to the wildlife of the
area and do hot realize the cumulative effects of past people at the site.

To help eliminate some of the disturbance potential to marine mammals at Cape Peirce and
Cape Newenham, the Refuge recommends that all aircraft flying over the Refuge, including
the Cape Peirce and Cape Newenham area, remain 2,000 feet or more above ground level
and % mile horizontal from hauled out marine mammals. For boats in the area, it is
recommended that they remain 3 miles offshore while transitioning through the area or at
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anchor. However, these are just recommendations; at fimes such as during the herring
fishery there may be hundreds of herring spotter planes in the area over the month.

Refuge staff also have guidelines to follow in monitoring marine mammal, seabird,
waterfowl, and other bird species. They are to conduct their counts in such a way to limit
the number of disturbances to marine mammals. For their counts in certain open areas
they have observation towers to count from that keeps their activities and movements
hidden from hauled out animals.

In the past, enforcement of regulations and management guidelines have not been the
responsibility of the Togiak Refuge. Violations are documented and reported o the
USFWS Marine Mammals Management Office in Anchorage, the National Marine Fisheries
Service or to the Federal Aviation Administration. These disturbances are in violation of
federal law under the Marine Mammals Protection Act. Unfortunately very little has been
done to enforce these regulations and violators are often not prosecuted. Recently the
Togiak Refuge has assumed a more active role in enforcing these laws and regulations in
order fo limit the amount of disturbance to marine mammals within the Togiak Refuge.
The Refuge's authority fo regulate water-based use is not clear.

Data Gaps

There is enough data from studies and field observations to date that we may not need
any further work regarding disturbances to marine mammals at Cape Peirce. Efforts at
this point should be directed at reducing disturbance to marine mammals.

Regularly scheduled aircraft into and out of the site support the Cape Newenham Long
Range Radar Site staff. The potential effects of this constant air traffic on hauled out
marine mammals should be further evaluated.

Possible Ways to Address the Issue
Designate the areas as wilderness

Continue to control use as needed
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Establish a new seasonal position at Cape Peirce to monitor and control public use and
interpret the ared's resources

Consider need to limit guided use and award permits competitively

Consider regulations similar to those in place at Round Island, or at Marmot Island (both
managed by the State)

Atfend herring spotting meetings every year to present information about conservation of
marine mammals and other species

Manage the site similar to the way some bear-viewing areas are managed
Recommend that the State prohibit removal of ivory from tidelands

Establish exclusion zone at haulouts (although usual travel patterns in the area are not a
problem)
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Possible New Land Management Designations

What lands, if any, should the plan recommend for designation as wilderness?
Where and how would additional wilderness help the Togiak Refuge better
achieve its purposes? What effects would additional wilderness designation
have onh human uses and administration of the Refuge? What river segments
are eligible for designation as Wild and Scenic Rivers, and which, if any, should
the plan recommend? How would Wild and Scenic River designation help the
Refuge betfter achieve its purposes, and what effects would it have on human
uses?

Wilderness

Draft Fish and Wildlife Service policy on wilderness management mandates conducting
wilderness reviews every 15 years through the Comprehensive Conservation Planning (CCP)
process and within two years of acquiring new acreage (for a new refuge or an expansion)
that may qualify as wilderness. The wilderness review process has three phases: inventory,
study, and recommendation. After first identifying lands and waters that meet the
minimum criteria for wilderness, the resulting wilderness study areas are further
evaluated fo determine if they merit recommendation from the Service to the Secretary
for inclusion in the Wilderness System.

ANILCA designated about half of the Togiak Refuge (2,270,000 acres) as the Togiak
Wilderness. The Togiak NWR Final Plan, issued in 1986, contained a wilderness review
concluding that nearly all of the remaining portion of the Refuge was suitable for
consideration as wilderness. That Plan's preferred alternative recommended an additional
334,000 acres of wilderness, including the Cape Peirce/Cape Newenham area and the
South and Middle Forks of the Goodnews River areas. Congress has not designated any
additional wilderness on the Refuge.

Inventory. The Service has new policy direction for evaluating wilderness potential on
refuge lands. Although the new direction (described below) overlaps considerably with the
direction in place when the first CCP was developed, there are some differences. For
example, we are no longer limited to considering only lands for which the government owns
both surface and subsurface estate. If lands otherwise suitable for wilderness
designation were dropped from the original proposal because the Service didn't own both
the surface and the subsurface estate, then those lands are reassessed.
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The inventory consists of identifying areas that meet the definition of wilderness as
defined in the Wilderness Act, in accordance with the criteria below. Wilderness Study
Areas are lands and waters that meet the definition of wilderness and are undergoing
evaluation for recommendation for inclusion in the Wilderness System. It is clear that
Congress did not wish fo limit wilderness designation to only those areas judged “pristine.”
The area must:

(1) Be affected primarily by the forces of nature, with the imprint of man's
work substantially unnoticeable.

(2) Have outstanding opportunities for solitude or a primitive and
unconfined type of recreation.

(3) Have at least 5,000 contiguous roadless acres or be sufficient in size as
to make practicable its preservation and use in an unimpaired condition, or
we could restore the wilderness character through appropriate management.

(4) Not substantially exhibit the effects of logging, farming, grazing, or
other extensive development or alteration of the landscape, or we could
restore the wilderness character through appropriate management, at the
time of review.

(B) Be a roadless island; or

(6) Contain ecological, geological, or other features of scientific,
educational, scenic or historical value.

Wilderness Study. During this phase of wilderness review, we study lands qualifying for
wilderness to analyze values (ecological, recreational, cultural, spiritual), resources (e.g.
wildlife, water, vegetation, minerals, soils), and uses (management and public) within the
area. The findings of the study help determine whether to recommend the area for
designation as wilderness.

The draft EIS will contain a full range of possible recommendations for Wilderness, from
no additional wilderness to all qualifying acreage. The study phase will continue through
the Final EIS: information provided to the refuges and Service in the form of comments
on the Draft EIS is an important part of the study process.
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Recommendation. This phase does not occur until the Final ELS is published. The Regional
Director notifies the Director of the Region's tentative wilderness suitability
recommendations on wilderness study areas evaluated and includes a wilderness study
report that presents the results of the review and a wilderness recommendation. The
study report will draw from several elements of the review process, including the Plan, the
Environmental Impact Statement, and the results of public participation. Following
approval of the Plan, the Regional Director will transmit the additional documentation in
support of the Region's wilderness recommendation to the Director for review, in
preparation of the Director's recommendation to the Secretary.

In Alaska, Section 1317(c) of ANILCA provides that designation of a wilderness study
area or the possibility that we may designate the lands ih question as wilderness in the
future, does not affect our normal administration of refuge areas. Management direction
prescribed in the current comprehensive conservation plan for the Togiak Refuge will
guide management of these areas.

Wild and Scenic Rivers

The Fish and Wildlife Service is required by law to explore the potential for adding rivers
to the national Wild and Scenic Rivers System whenever doing a major land or water
planning effort. Because there are no designated Wild and Scenic rivers on the Refuge,
many people may not be familiar with them. The Kanektok was considered for possible
designation in the 1980s but was not recommended, primarily because of the lack of local,
state, and federal support for designation at that time..

The purpose of the Wild and Scenic Rivers Act is to identify rivers or sections of rivers
and their associated lands (in Alaska, an average of % mile on each side of the river) that
have outstanding scenic, recreational, geologic, fish and wildlife, historic, cultural,
ecological, or other values, and to manage these rivers in a way that protects these values
for present and future generations. Congress has said that the national policy of
constructing dams and other water developments needs to be balanced by a policy to keep
some rivers in their free-flowing condition.

Rivers or segments of rivers can be designated (added to the system) either by an act of
Congress or by the Secretary of the Interior, based on an application of the governor. To
be considered eligible for designation, rivers must be free-flowing and have one or more
outstanding river-related values within the river corridor. Rivers found to be eligible for
addition to the systemare classified as either wild, scenic, or recreational, based on the
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level of development in the river corridor at the time the river is being considered for
designation. Eligible rivers then go through what's called a suitability study, which results
in a given river actually being recommended or not recommended for designation. The
suitability outcome depends in part on public comments received. The CCP process can only
result in a recommendation, not in any river actually being designated.

Over the past 10-15 years, one of the main uses of the Wild and Scenic study and
management planning process has been to provide a forum for people who care about a
river and share in management authority to talk about the future of the river. Often many
agencies and landowners have different authorities in a river corridor, requiring close
coordination o conserve resources and manage public use. River planning also allows these
entifies to collaborate on management for an entire watershed.

Management Direction for Designated Rivers. The two main directions are to keep the
river in its free-flowing state (no dams or impoundments are allowed) and to maintain the
outstanding values that qualified the river for designation. The goal essentially is to keep
the river, including approximately a  mile wide corridor on each side of the river, like it
is Today, although this can include restoring some of the values that may have been
diminished in the past. Within these guidelines, river management is very flexible.

Non-federal lands, including the bed of navigable streams, are excluded from the
authorized boundary of designated rivers so management of those lands is not subject to
provisions of the Wild and Scenic Rivers Act. Designation does not affect determinations
of navigability or ownership of submerged lands. Nothing about designation affects the
Jurisdiction of the State of Alaska with respect to fish and wildlife.

No existing recreational or subsistence uses are prohibited. Public use typically continues
at the same level as before designation. Hunting, fishing, and trapping continue, subject to
applicable state and federal laws. If studies show that increasing public use or new
methods of access have the potential to damage outstanding river values, then public use
could be regulated at some time in the future. An agreement between the State of Alaska
and the federal government states that studies should be made of the quantity and mix of
recreation and other public uses that can occur without interfering with public use and
enjoyment of the resource values of the river area.

Many rivers in the system flow through designated Wilderness. Generally, when this is the
case the most restrictive provision applies when a management issue surfaces. In most
cases little additional protection is gained, but there are some distinctions. For example,
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the President can authorize a dam in Wilderness, but not on a Wild and Scenic River. Also,
there is the possibility that proposed Wilderness will not actually be designated. In that
case, river corridors would still be protected from development. Another consideration is
that even if the river and its corridor are already protected, it may still make a worthy
and unique addition fo the national system.

Designation does heighten a river's visibility, and has led to some increases in use on some
rivers. However, it can be difficult fo separate this increase from that which would have
occurred anyway due to increased popularity of river recreation in general. Because of the
remoteness and expense of visiting most rivers on the Togiak Refuge, sudden increases in
use resulting from designation would not be likely.

Wild and Scenic River Study Process. The process begins by identifying the most
outstanding rivers on the Refuge, ones that would truly be worthy additions to the
national system. This step (the eligibility andlysis) has been completed by Togiak Refuge
staff and the results approved by the Core Team.

The suitability step relies on additional analyses, public comments collected during the
planning process, and the views of the core planning team. This step identifies which of
the eligible rivers should actually be recommended for designation. The Draft EIS will
consider a range of options, from recommending hore to recommending a number of rivers.
Preliminary analyses suggest that the following river segments are eligible for addition to
the system:

The North Fork Goodnews River from Goodnews Lake to the confluence at the
Wilderness boundary 27 miles down, is eligible for its outstanding fish and wildlife
habitat, sport fishery, and cultural values (subsistence resources and uses).

The 30-mile segment of the Togiak River from its headwaters to the Wilderness
boundary is eligible because of its outstanding fish and wildlife habitat,
recreational, and cultural values(subsistence resources and uses).

The Ongivinuk, from the outlet of Ongivinuk Lake 16 miles to its confluence with
the Togiak River, is eligible because of its outstanding recreational, scenic, and fish
and wildlife values.
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The 70-mile stretch of the Kanektok River from Kagati Lake to the wilderness
boundary is eligible for its outstanding fish and wildlife habitat, sport fishery, and
cultural (subsistence resources and uses) values. The Kanektok was considered for
possible designation in the 1980s but was not recommended. In addition, at the
request of the Core Team, the eligibility and suitability of the Lower Kanektok and
the Arolik will be studied. These rivers were not included in the initial list because
they are bordered exclusively by private lands.

The Kemuk, from the outlet of Nenevok Lake to its confluence with the Togiak
River 28 miles downstream, is eligible because of its outstanding recreational,
scenic, geologic, and fish and wildlife habitat values.

Trail Creek, flowing 27 miles from its headwaters in the Ahklun Mountains at its
headwaters in the northern part of the Refuge to its confluence with the
Izavieknik River, is eligible because of its outstanding recreational, scenic, geologic,
and fish and wildlife habitat values.
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for planning and management, and authorizes studies and programs
related to wildlife and wildland resources, subsistence opportunities,
and recreational and economic uses. ANILCA also provides specific
direction for the management of designated Wilderness areas and
Wild and Scenic Rivers in the State of Alaska beyond the direction
provided in the Wilderness Act and in the Wild and Scenic Rivers
Act. How ANILCA influences management of the Refuge is
described throughout this Plan.

1.4.2 Policy Guidance

Programmatic guidance and policy documents provide additional
direction for the management of national wildlife refuges
throughout the System. These documents include the following:

= U.S. Fish and Wildlife Service Manual chapters
* Director’s orders

» National policy issuances

» Handbooks

*= Director’s memoranda

= Regional directives

1.4.3 State of Alaska Coordination

The Alaska Department of Fish and Game (ADF&G) has
responsibility for managing resident fish and wildlife populations in
Alaska. On refuge lands, the Service and ADF &G share the
responsibility for conservation of fish and wildlife resources and
their habitats, and both are engaged in extensive fish and wildlife
conservation, management, and protection programs. In 1982, the
Service and ADF&G signed a Master Memorandum of
Understanding that defines the cooperative management roles of
each agency (see Appendix C). This memorandum sets the
framework for cooperation between the two agencies.

At the direction of the Boards of Fisheries and Game, the State of
Alaska establishes fishing, hunting, and trapping regulations
throughout the state. These regulations apply to Federal public
lands unless superseded by refuge specific regulations or Federal
subsistence regulations. The state is divided into 26 game
management units (GMUs); most of these are further divided into
subunits. Management objectives are developed for populations
within the GMUs. The Refuge overlaps with parts of GMUs 17B,
17C, 18, and almost all of unit 17A. Management objectives are
discussed in Chapters 2 and 3.

The Alaska Department of Natural Resources (DNR) and its
subdivisions are also key management partners. DNR manages all
state-owned land, water, and surface and subsurface resources
except for fish and game. The DNR Division of Mining, Land, and
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Water manages the state’s water and land interests within and
adjacent to the Refuge. In addition, the DNR developed a Special
Use Land designation for “...State of Alaska shorelands and waters
within the Togiak National Wildlife Refuge and lower Goodnews
River.” (Appendix C) See page C-10 for the State’s current
management guidelines.

Further discussion of coordination with the State of Alaska is
included in Appendix C.

1.5 Refuge Purposes and Vision Statement

1.5.1 Refuge Purposes

That portion of the Refuge designated as the Cape Newenham
National Wildlife Refuge in 1969 was given the broad purpose

“. .. for the protection of wildlife and their habitat . . .” in Public
Land Order 4583, dated Jan. 23, 1969. In addition, Sections
303(1)(B) and 303(6)(B) of ANILCA set forth the purposes for
which Alaska Maritime and Togiak Refuge (including the former
Cape Newenham Refuge) were established and shall be managed,
including the following:

(1) To conserve fish and wildlife populations and habitats in
their natural diversity, including the following:

» [Togiak Refuge] salmonids, marine birds and mammals,
migratory birds, and large mammals (including their
restoration to historic levels)

= [Alaska Maritime Refuge] marine mammals, marine
birds and other migratory birds, the marine resources
upon which they rely, bears, caribou, and other mammals

(i) To fulfill the international treaty obligations of the United
States with respect to fish and wildlife and their habitats

(iii) To provide, in a manner consistent with purposes set forth
in subparagraphs (i) and (ii), the opportunity for continued
subsistence uses by local residents

(iv) [Alaska Maritime Refuge] To provide, in a manner
consistent with subparagraphs (i) and (ii), a program of
national and international scientific research on marine
resources

To ensure, to the maximum extent practicable and in a manner
consistent with the purposes set forth in paragraph (i), water
quality and necessary water quantity within the Refuge

[Togiak Wilderness Area] To secure an enduring resource of
wilderness, to protect and preserve the wilderness character of
areas within the National Wilderness Resource Preservation
System, and to administer this wilderness for the use and
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249 Cooperation and Coordination with Others
2.4.9.1 Federal, State, and Local Governments

The Refuge will continue to work closely with those Federal, state,
and local governments and agencies whose programs affect, or are
affected by, the Togiak Refuge; state and local government input
will be sought during the development of regulatory policies
addressing management of the Refuge System (Executive Order
13083, Federalism). When possible, the Service will participate in
interagency activities (such as joint fish and wildlife surveys and co-
funded research), cooperative agreements, and sharing data,
equipment, and/or aircraft costs to meet mutual management goals
and objectives.

The Refuge and the State of Alaska will cooperatively manage the
fish and wildlife resources within Togiak Refuge. The Master
Memorandum of Understanding between the Service and the
Alaska Department of Fish and Game (dated March 13, 1982)
defines the cooperative management roles of each agency (see
Appendix C). In this agreement, the Alaska Department of Fish
and Game agreed to “recognize the Service as the agency with the
responsibility to manage migratory birds, endangered species, and
other species mandated by Federal law, and on Service lands in
Alaska to conserve fish and wildlife and their habitats and
regulate human use.” Correspondingly, the Service agreed to
“recognize the right of the Alaska Department of Fish and Game
as the agency with the primary responsibility to manage fish and
resident wildlife within the State of Alaska.” Further discussion of
intergovernmental cooperation regarding the preservation, use,
and management of fish and wildlife resources is found in 43 CFR
24 (Department of the Interior Fish and Wildlife Policy: State and
Federal Relationships).

The Service does not require refuge compatibility determinations
for state wildlife management activities on a national wildlife refuge
pursuant to a cooperative agreement between the state and the
Service where the refuge manager has made a written
determination that such activities support fulfilling the refuge
purposes or the System mission. When the activity proposed by the
state is not part of a cooperative agreement or the state is not
acting as the Service’s agent, a special use permit may be required,
and a refuge compatibility determination will need to be completed
before the activity may be allowed. Separate refuge compatibility
determinations addressing specific proposals will be required for
state management activities that propose predator management,
fish and wildlife control (with the exception of emergency removal
of individual rogue animals), reintroduction of species, nonnative
species management, pest management, disease prevention and
control, fishery restoration, fishery enhancement, native fish
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introductions, nonnative species introductions, construction of
facilities, helicopter and off-road vehicle access, or any other
unpermitted activity that could alter ecosystems on the Refuge.

The Service will cooperate with other state agencies such as the
Department of Natural Resources and the Department of
Transportation and Public Facilities on matters of mutual interest and
may enter into informal and formal management agreements.

2.4.9.2 Tribes and Native American Organizations

The Service’s Native American Policy (USFWS 1994) identifies
general principles that guide the Service’s government-to-
government relationships with tribal governments in the
conservation of fish and wildlife resources. Additional guidance has
been provided by Executive Order 13084, Consultation and
Coordination with Indian Tribal Governments, issued May 14, 1998,
and the Department of the Interior-Alaska Policy on Government-
to-Government Relations with Alaska Native Tribes issued January
18, 2001 (USDI 2001). The Togiak Refuge will maintain
government-to-government relationships with tribal governments.
The Refuge will also work directly with regional and village
corporations and respect Native American cultural values when
planning and implementing refuge programs.

This plan revision was developed with the assistance of
representatives of five local Native American tribes.

2.4.9.3 Owners of Refuge Inholdings and Adjacent Lands

The Refuge will work cooperatively with inholders and adjacent
landowners, providing information on refuge management activities
and policies. The Refuge will consult periodically with them
regarding topics of mutual interest; will respond promptly to
concerns over refuge programs; and will participate in cooperative
projects (e.g., water quality monitoring and fish and wildlife
management).

2.4.9.4 U.S. Fish and Wildlife Service Jurisdiction over Waters
within Togiak Refuge

Where the United States holds title to submerged lands beneath
waters within the Togiak Refuge and the Alaska Maritime National
Wildlife Refuge, the Service has jurisdiction over certain activities
on the water.

In 1980, under ANILCA, the U.S. Congress established the Togiak
and Alaska Maritime National Wildlife Refuges. These areas of land
and water may contain both navigable and non-navigable waters.
Where waterbodies are non-navigable within the Refuges’
boundaries, the Service has management authority over most
activities on non-navigable waterbodies where adjacent uplands are
federally owned. State laws and regulations apply everywhere on
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the lands and waters of the Refuge unless they conflict with or are
preempted by Federal laws or regulations, or both.

The Service’s statutory authority to manage these lands and waters
comes from ANILCA; the Service manages these lands pursuant to
the Refuge Administration Act. Under provisions of ANILCA, the
Service manages the federal subsistence program on all inland
waters within and adjacent to the external boundaries of the Refuge
(50 CFR 100.3(b)).

2.4.9.5 Other Constituencies

The Refuge will inform local communities, special interest groups,
and others who have expressed an interest in or are affected by
refuge programs about refuge management policies and activities.
Togiak Refuge will seek input from these constituents when issues
arise that may affect how the Refuge is managed. When
appropriate, local residents and other stakeholders will be asked to
participate in refuge activities so their expertise and local
knowledge can be incorporated into refuge management.

2.4.10 Ecosystem and Landscape Management

Species do not function alone; they function together in the
environment as part of an ecosystem. The Refuge will manage the
resources of Togiak Refuge by employing ecosystem-management
concepts. Individual species are viewed as integral to the diversity
of those ecosystems and are indicators of the healthy functioning of
the entire ecosystem. When the Service identifies species to use as
indicators of the health of an ecosystem, it will do so through a
rigorous peer-reviewed scientific process involving experts from
other federal agencies and the Alaska Department of Fish and
Game.

Inventorying, monitoring, and maintaining a comprehensive
database of selected ecosystem components are critical for making
refuge management decisions and for ensuring the proper long-
term ecosystem stewardship. This includes regular and recurring
monitoring of status and trends of ecosystem components such as
fish, wildlife, plants, climatic conditions, soils, and waterbodies. All
monitoring will employ appropriate disciplines, new technologies,
and scientific capabilities whenever practical.

2.4.10.1 Air Quality

The Service’s authorities for air quality management are included in
several laws. The most direct mandates to manage air resources are
found in the Wilderness Act and the Clean Air Act.

The Service is required by the Clean Air Act to preserve, protect,
and enhance air quality and air quality-related values on Service
lands. Air quality-related values include visibility, plants, animals,
soil, water quality, cultural and historical resources, and virtually all
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Chapter 3: Affected Environment

3.
3.1

3.2

Affected Environment

Geographic and Ecosystem Setting

Land Status

3.1.1  The Bristol Bay and Kodiak Ecosystem

The Togiak Refuge lies within the Bristol Bay and Kodiak
Ecosystems. This ecosystem encompasses approximately 60,615
square miles of southwestern Alaska from the Kodiak Archipelago
to the Togiak Refuge and includes the southernmost part of the
Kuskokwim Bay area south of Bethel and Yukon Delta National
Wildlife Refuge.

This ecosystem is one of Alaska’s most productive regions for fish
and wildlife. The ecosystem’s large, diverse, and productive fishery
resources are its driving force. Salmon are the principle mode by
which nutrients from the ocean are transported to this system. As
salmon return to spawn and die, their bodies provide the critical
nutrients to support the primary producers in the food chain such as
micro invertebrates, insects, and vegetation, which in turn provide
food and shelter for the next generation of young salmon. At the
same time, salmon supply food for animals much higher in the food
chain such as bears, foxes, birds, and people.

These salmon are the driving force behind not only the ecosystem,
but also the area’s culture and economy. Local people have relied on,
and continue to rely on, this ecosystem to provide not only food and
income, but also a way of life. The region’s commercial and
recreational fisheries provides millions of dollars in income and
thousands of jobs for people from Alaska, other states, and other
countries throughout the Pacific.

The management of the Refuge plays an important role in the
continuing function of the Bristol Bay and Kodiak Ecosystem by
providing a healthy environment for fish, wildlife, and people.

This plan applies to the Togiak Refuge and Hagemeister Island of
the Alaska Maritime Refuge. In this document, the two units are
referred to as Togiak Refuge or the Refuge. Management direction
discussed in this plan applies only to lands under the jurisdiction of
the Service within the boundaries of Togiak Refuge and
Hagemeister Island.

The land status on Togiak Refuge continues to change because
refuge lands selected by the State of Alaska, Native corporations,
and individuals are in the process of being conveyed, rejected, or
relinquished. In addition, some private lands within the boundary
have been acquired from willing sellers, primarily within the Togiak
Wilderness area.
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3.3

Figure 3-1 shows, in general, the status of lands within the Togiak
refuge and Hagemeister Island. Of the 4,899,000 acres of land
within the Togiak Refuge boundary, approximately 4,124,000 acres
are under Service jurisdiction. Approximately 2,000 acres are
under the jurisdiction of other Federal agencies, primarily a
military withdrawal at Cape Newenham under the jurisdiction of
the U.S. Air Forece.

The State of Alaska has approximately 3,200 acres of selected lands
within the boundary that have not yet been adjudicated. In
addition, the Alaska Department of Natural Resources developed a
Special Use Land Designation for “...State of Alaska shorelands
and waters within the Togiak National Wildlife Refuge and lower
Goodnews River.” (Appendix C) See page C-11 for the State’s
current management guidelines.

Currently, private entities, including Native corporations and
individual Native Alaskans, have selected approximately 228,000
acres that have not yet been adjudicated and approximately 546,000
acres that have been conveyed. Included in those acres are 330
Native allotment parcels. The Alaska Native Allotment Act of 1906,
as amended, allowed individual Natives to select as many as four
parcels of land totaling 160 acres. At this time, 328 of those claims
have been conveyed. There are five remaining parcels to be
adjudicated. A 1998 amendment to ANCSA (Section 432 of Public
Law 105-276 [43 U.S.C 1629¢]) allowed for certain Alaska Native
Vietnam veterans to have a renewed opportunity to apply for Native
allotments. Eight allotments totaling 879 acres have been selected
within the Togiak Refuge. One Alaska Native Vietnam veteran
allotment of 82 acres has been conveyed on the refuge.

Hagemeister Island includes 73,884 acres within the Alaska
Maritime refuge boundary. Of that, the U.S. Fish and Wildlife
Service manages 73,080 acres. Native corporations have selected
approximately eight acres that have yet to be adjudicated. There
are five conveyed Native allotments on the island totaling 796 acres.

Physical Environment

331 Areaofinfluence

The Refuge’s area of influence includes the Bering Sea, coastal
lands and inland waters, and other lands adjacent to the Refuge,
including lands within the Yukon Delta Refuge, the Wood-Tikchik
State Park, and portions of the middle Kuskokwim River basin. The
geology, water, and soils of the Refuge have a variety of physical
features, including glacial lakes and moraines. Interior lands and
waters are linked to the bays by several rivers. The refuge
boundary encompasses all, or portions of, 35 major rivers, 25 major
lakes, and hundreds of smaller lakes, ponds, and streams. These
features, combined with the influence of the Bering Sea, affect the
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climate and weather of the refuge and provide habitat and
migration pathways for fish, wildlife, and plants.

3.3.2 Climate

The Refuge is located in a transitional climatic zone, and weather
conditions are widely variable throughout the Refuge at any given
time. Both the maritime climate of the Bering Sea and the
continental climate of interior Alaska affect the Refuge, with the
majority of the year being overcast or cloudy. Temperatures in the
area range from an average minimum of four degrees Fahrenheit to
an average maximum of 60 degrees Fahrenheit. Fall is the wettest
time of year, while the least precipitation occurs in spring. Average
annual precipitation averages 25 inches. Annual snowfall ranges from
60 inches along the coast to more than 150 inches in the mountains.

Major climatic changes have occurred in recent decades with
visible and measurable consequences in Alaska. The effects of
these changes on Alaskan flora and fauna challenge Service
mandates to conserve the fish, wildlife, plant resources, and
refuges in its trust. Forest, tundra, marine, and freshwater
ecosystems are all vulnerable to a changing climate, which can
influence Alaska’s biodiversity in a myriad of complex and
unpredictable ways, and will likely transform Service trust
resources and lands in ways we do not currently understand.
Alaska has experienced the largest regional warming of any state
in the U.S. Temperature records for 25 stations across Alaska
from 1949 to 1998 document seasonal mean temperature increases
throughout the entire state. Seasonally, increases were highest in
winter and spring and lowest in summer; fall was the only season
in which slight decreases were observed. Much of this warming
appears to have occurred during a sudden arctic atmospheric and
ocean regime shift around 1977. Climate projections for Alaska
suggest a continuation of the warming trends of recent decades.
Changes are expected to be greatest during winter months.
Because ice and snow have greater reflectivity, reduced snow and
sea-ice extent reveals darker land and ocean surfaces, increasing
absorption of the sun’s heat and causing further regional warming.
While northern and western Alaska may experience increases in
precipitation, southeast Alaska may experience a decrease.
Permafrost thawing is projected to accelerate under future
warming, with as much as the top 30 feet of discontinuous
permafrost projected to thaw by the end of the 21st century. The
accelerated mass loss of Alaskan glaciers that began by the end of
the 1980s is likely to continue into the future.

333 Landforms

A variety of landforms occur throughout the Refuge, including
jagged peaks, cirque lakes, wide U-shaped valleys, broad coastal
wetlands, and sea cliffs. The most prominent landforms are the
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Ahklun and Wood River mountains; the Kanektok, Goodnews,
and Togiak river basins; and the coastal lowlands of the
Nushagak Peninsula.

3.34 Geology and Soils

A variety of events have shaped the landscape, rocks, soils, and
minerals of the area. All of these physical features in turn affect fish,
wildlife, and their habitats. Over the last two million years, ice sheets
repeatedly covered much of the Refuge. Glaciers scoured the broad
U-shaped valleys of the Kanektok, Goodnews, and Togiak drainages.

The glaciers deposited silt, sand, gravel, cobbles, and boulders on
the Refuge, commonly in unsorted glacial drift. Moraines appear in
many places as broad ridges curving across modern drainages, in
places damming lakes behind them. Water and wind have
transported and formed surficial deposits. Alluvium, consisting of
floodplain mud, silt, sand, gravel, cobbles, and boulders, is found
along streams. Colluvium, mainly loose, frost-broken rubble, is
present throughout the Refuge.

The parent materials for refuge soils vary considerably: along
valleys and floodplains, the parent material consists of glacial gravel
and outwash; on the uplands, it is decomposed bedrock and
colluvium; and along most of the coastal areas, the parent material
consists of silty alluvium.

Several deposits of valuable minerals lie within and near the Togiak
Refuge boundary, with only a few on refuge administered lands.
Most of these deposits are of gold, mercury, and platinum, with the
majority found in the upper Arolik basin, the lower Goodnews River
and its tributaries, and near the Salmon River.

One of the unique geological features found within the refuge
boundary is a dormant tuya located northeast of the village of Twin
Hills. A tuya is a low, flat-topped volecano that forms as the volcano
erupts beneath a glacier. Because of the thick layer of ice above the
volcano, lava flows extend outward, rather than building up the
more familiar voleanic cone-shaped mountain.

According to Bureah of Land Management (BLM) resource
assessments for the region, it is unlikely that there are oil or gas
deposits within the Refuge. Portions of the Nushagak Peninsula
and the northwestern area of the Togiak Refuge near Quinhagak
(much of which is privately owned) have been classified as having
low potential for hydrocarbons. However, these areas of low
potential are thought to comprise voleanic deposits and/ or igneous
intrusions, which are not favorable for hydrocarbon generation and
accumulation. The remaining refuge areas are classified as having
no hydrocarbon potential (Gibson et al. 1988).
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335 Water

3.3.5.1 Rivers and Lakes

Three major river systems (Kanektok, Goodnews, and Togiak
rivers; see Figure 3-2) drain waters into Kuskokwim and Bristol
bays. The Kanektok River (Figure 3-3) begins at Kagati Lake in
the Ahklun Mountains and flows southwest for about 90 miles
before emptying into Kuskokwim Bay. This river and its
tributaries drain an estimated 870 square miles. The upper
portions of the Kanektok River flow through a mountain valley,
while the lower portion flows through flat tundra. Numerous
gravel bars and islands occur along the length of the river,
particularly where the channel meanders across the coastal plain.

The Goodnews River (Figure 3-4) consists of three river forks,
which drain approximately 1,050 square miles. The North Fork
flows from Goodnews Lake for approximately 25 miles before
leaving the Togiak Refuge and an additional 22 miles before
entering into Goodnews Bay. The Middle Fork is a 42-mile
tributary that parallels the North Fork. The rivers have fine-to-
medium gravel and cobble bottoms. Gravel bars and islands are not
as numerous as on the Kanektok and are scarce when the water
level rises. The South Fork is the shortest of the three forks at
approximately 25 miles long.

The Togiak River (Figure 3-5) is the largest drainage basin in the
Refuge, flowing southwestward from Togiak Lake about 55 miles
before draining into Togiak Bay. This river’s watershed covers an
area of about 1,765 square miles. The river varies in size and depth,
and is more than 500 feet wide in many places. The river is
primarily a single channel, currents are swift, and occasional gravel
bar islands are present. Five major tributaries drain into the Togiak
River: the Gechiak, Pungokepuk, Nayorurun (Kashaiak), Kemuk,
and Ongivinuck drainages.

Lakes in the Refuge range in size from potholes and beaver ponds to
the 13-mile long Togiak Lake. About 70 percent of the lakes are less
than 100 acres in size, and 22 percent range from 100 to 500 acres.

3.3.6 Water Quality

Waters within the Refuge are known for their clarity and
unspoiled conditions. Nutrients in the water increase for periods
of time as spawning salmon decompose and when snowmelt or rain
increase runoff from marsh and tundra vegetation. Runoff in the
region varies widely depending on changes in topography and
climate conditions. Freeze-up on the Refuge usually occurs
between late October and late November; break-up usually occurs
in early to mid-May.
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Pollution from litter, motors, petroleum products, previous mining,
and human waste may also occur on the Refuge. The amount of
pollution from these sources is of concern to people who live in and
visit the Refuge.

Sampling efforts have collected baseline physical, biological, and
chemical data for waters throughout the Togiak Refuge. Analyses
indicate water quality remains high and has been affected very little
by human activities (MacDonald 1996; Collins 2001).

3.3.6.1 Heavy Metal Contamination

Areas within and adjacent to the Refuge have a long history

of mining and mineral extraction. One of the largest platinum
deposits in the United States is located south of Goodnews Bay.
These deposits are privately owned and have been actively
mined sporadically during the past 100 years. Because parts of
these operations have taken place upstream from waters within
the Togiak Refuge, the possible contamination of these waters
from heavy metals associated with mining and metal extraction
are of concern.

In 1990, the Service conducted a study to determine the level of
contaminants from platinum mining in the Salmon River. This study
found no significant increases in samples collected from mined
areas or from fish samples (Jackson 1990). Additional water quality
sampling is being conducted in the area by BLM and ADF&G.
There are very few data for other portions of the Refuge, and it is
unknown whether natural mineral deposits and/or historic mining
activities within or upstream of the Refuge have contributed heavy
metals to watersheds within the Refuge.

Human Waste Contamination—Potential degradation of Togiak
Refuge water quality due to improper disposal of human waste by
visitors along the Kanektok, Goodnews, and Togiak rivers has been
a concern for many years.

Waste from warm-blooded animals (including humans) contributes
a variety of intestinal bacteria that are pathogenic to humans. Fecal
indicator bacteria are used to assess the quality of water because
they are correlated to the presence of several waterborne disease-
causing organisms. The presence of E. coli in water is direct
evidence of fecal contamination from warm-blooded animals and
indicates the possible presence of pathogens (Dufour 1977).

In 1990, Togiak Refuge staff collected water samples from several
sites throughout the Togiak Refuge and had these analyzed by a
private laboratory in Anchorage, Alaska. These tests were
conducted to identify and enumerate fecal coliform and fecal
streptococci bacteria. Results indicate that these bacteria were
present but at levels well below allowable Environmental Protection
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Agency (EPA) water quality standards for recreational waters. Lab
reports ranged from 0 to 29 colonies per 100 milliliter of water at
various locations throughout the Togiak Refuge (Collins 2001).

From 1996 through 2000 and again in 2002, the Native Village of
Kwinhagak (NVK), collected water samples from various locations
along the Kanektok River within the Togiak Refuge and below the
Wilderness boundary. NVK contracted a private laboratory in
Anchorage to test for fecal coliform and enterococei bacteria. Tests
were conducted throughout the summer use season and compared
with estimated use of the Kanektok River from data collected by
Togiak Refuge staff during the same time period. Results did not
exceed EPA standards for recreational waters, although there
continues to be local concern about water quality and increased
levels of public use.

During the summer of 2001, additional water-quality samples were
collected from the Kanektok River at the Wilderness Area
boundary and analyzed by the Service. Results from these samples
indicate that E. coli levels are very low and are at or below levels
that occur in river systems with little or no human use (Collins
2001). Counts of bacterial colonies from samples collected ranged
from 0 to 43 colonies per 100/mL.

Water quality is not the only concern regarding human waste
disposal. The visual and aesthetic impacts are also a concern for all
river users.

Biological Environment

34.1 Vegetation

The Refuge includes plants common to both arctic and subarctic
regions. During the period of 1992 through 1995, more than 500
plant species were collected and documented representing 62
families and 202 genera. The major habitat type within the Refuge
is moist tundra with low-growing shrubs, herbs, grasses, and sedges
rooted in a continuous mat of mosses and lichens. Using satellite
Imagery, nine major cover types can be identified in the area. Table
3-1 lists these cover types and their estimated acreages.

3.4.1.1 Nonnative and Invasive Plants

There are at least 12 species of nonnative plants in eight
taxonomic families occurring within the Refuge. Examples include
dandelion (Taraxacum officinale) and clover (Trifolium repens).
While these plants are not native, they generally do not spread
rapidly and pose less risk to native habitats than noxious weeds
and other invasive species found throughout North America.
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3.4.1.2 Fire

Wildfires oceur infrequently with approximately 12,000 acres
burned from 1984 through 2004. Lightning and people are the most
common causes of fire within the Refuge. Due to the mostly treeless
landscape, these fires burn through the tundra relatively slowly.

Table 3-1 Estimated vegetation area by general cover type

Cover Type

Approximate Acres Approximate Percentage Total Cover

rine waters

217,185 5.0

Fresh waters

50,174 1.2

Barren ground

125,468 2.9

Grass and herbaceous marsh

25,313 .6

Peatland

805,402 18.6

Dwarf shrubland

1,065,193 24.6

Forest

7,610 0.2

Deciduous shrub

1,996,550 46.2

Snow, clouds, or light barren ground

28,617 0.7

Total

4,321,512 100.0

3.4.2 Fish and Wildlife

The geology and climate of the region influence the occurrence and
diversity of vegetation and wildlife habitat within the Refuge. It is
this diversity of habitats that supports the variety and abundance of
wildlife found on the Refuge. Togiak Refuge is home to at least 283
species of wildlife, including 33 species of fish, 201 species of birds,
31 land mammal species, 17 marine mammal species, and 1
amphibian species (Appendix F).

3.4.2.1 Fish

Fisheries Data Collection

The ADF&G Sport Fish Division’s mail survey is the primary tool
used to monitor sport fisheries within the Refuge. Salmon
escapements to Togiak Lake, Amanka Lake, and the Kanektok,
Middle Fork Goodnews, and Ongivinuck rivers are monitored by
ADF &G and the Service by means of counting towers at Togiak and
Amanka lakes, fish weirs on the Kanektok and the Middle Fork
Goodnews rivers, and aerial surveys on approximately 12 additional
rivers. In addition, on-site creel and fishery survey projects are
conducted periodically on the most active recreational fisheries such
as the lower Kanektok and Togiak rivers during the peaks of chinook
and coho salmon runs. ADF&G also tracks commercial harvest and
subsistence harvest each year. A subsistence permit is required for
all Bristol Bay Management Area drainages, including the Togiak
Bay area. Additionally, in the Kuskokwim drainage where
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subsistence use permits are not required, ADF&G annually conducts
door-to-door surveys in all villages to collect subsistence salmon use
information. When combined, these sources of information provide
the most accurate estimates of fish harvest and escapement within
the Kanektok, Goodnews, and Togiak River drainages.

We estimate the level of unguided angling effort is estimated by trip
reports that are required to be completed by air taxis for each
group they transport to or from the Refuge. Sport fishing guides
report the number of clients fishing in a particular area, the number
of hours fished, and the number of each species caught and kept.
For smaller fisheries and tributary streams, guide use reports
provide the most accurate estimate of guided angling effort, catch
rates, and harvest.

Togiak Refuge River Rangers collect information on all recreational
and subsistence activities occurring in the Kanektok, Goodnews,
and Togiak river drainages. The information they collect translates
into “use days,” which would include anglers and the number of
guides and pilots accompanying them and even the camp personnel
present on the river. These estimates provide the level of effort per
day and allow a breakdown between wilderness (upper river) and
nonwilderness (lower river) levels of activity. This information
provides the most accurate and reliable estimates of the type and
level of pubic uses occurring throughout the Kanektok, Goodnews,
and Togiak river drainages.

Anadromous Fish

Anadromous fish are those species that migrate up rivers from the
ocean to spawn in fresh water. There are several anadromous
species that occur within the Refuge. Five species of Pacific
salmon—chinook, sockeye, chum, pink, and coho—and Dolly
Varden char migrate up the numerous rivers throughout the
Bristol Bay and Kuskokwim Bay regions. These species are key
components of the ecosystem, the economy, and people’s lifestyles.

Salmon—The salmon runs that return to the Refuge are the single
most important driving force behind the region’s ecosystem and
economy. Because of this, commercial harvest, escapement past the
fishery into the rivers, recreational harvest, and subsistence harvest
of this resource have been well studied and documented. The
estimates of returning and spawning populations presented here
are based on an average of data reported by ADF&G from 1993
through 1999 (Burkey et al. 2001; Weiland et al. 2001). The
spawning population is considered to be the average estimated
escapement; the returning population is based on the average total
run estimate (escapement and harvest) for each species. From 1980
to 2003 (years where complete estimates are available), estimates of
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salmon bound for rivers within the Togiak Refuge showed the
normal variability in abundance expected in wild fish stocks.

Other than the environmental factors encountered during their life
cycle (predation, environment, availability of food), the largest
factor affecting salmon abundance in the waters within the Togiak
Refuge is the regulated commercial harvest in the near shore
waters of the Bering Sea. This accounts for approximately 60
percent of the known run. Additional harvests by subsistence
fishermen in both the rivers and the near shore marine area
accounts for less than two percent of the total run. The recreational
harvest (those fish intentionally harvested or that are estimated lost
as a result of the recreational fishery) consist of less than one
percent of the run. ADF&G, along with the cooperation and support
of the Service and other organizations, has carefully monitored the
commercial, subsistence, and recreational harvests of salmon and
has implemented management plans and other actions over the
years to ensure that these salmon populations remain healthy and
viable (Burkey et al. 2001, Weiland et al. 2001).

Char—Three species of char are found within the Refuge: Dolly
Varden, Arctic char, and lake trout. Dolly Varden are an important
component of the subsistence harvest and recreational harvest
throughout the Refuge. Most streams and lakes with ocean access
contain both Dolly Varden and Arctic char, and certain streams on
Hagemeister Island also support Dolly Varden (Gwinn 2005). Arctic
char have not been found on Hagemeister. Dolly Varden migrate
down the Togiak, Kanektok, Goodnews, and other rivers in late
May. They reside in near shore marine areas and return to
freshwater during July through September to spawn and
overwinter. Dolly Varden do not necessarily return to their home
waters to overwinter. Some fish may migrate from the ocean into
one stream to spawn and then migrate back to the ocean and enter
a different river to overwinter, usually in a lake. This complex life
cycle means it is very difficult to determine population size or
trends, or estimate likely effects of sport and subsistence fisheries.
Recent genetic research strongly suggests tributaries of the Togiak
River support genetically distinct populations of Dolly Varden
(Crane et al. 2003).

More Dolly Varden are caught in the recreational fishery than any
other species in Kanektok, Goodnews, and Togiak rivers. When the
recreational and subsistence catch and harvest data are combined,
it suggests populations are supporting large catches and annual
average harvests of tens of thousands of fish for each of these three
rivers (USFWS 1990; BBNA and ADF&G 1996; Dunaway and
Sonnichensen 2001).
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Resident and Freshwater Fish

Resident, or freshwater fish, are another important component of
the ecosystem. Arctic char, rainbow trout, Arctic grayling, lake
trout, pike, burbot, blackfish, and round whitefish are considered
resident fish. These fish rely on the supply of nutrients that salmon
bring from the ocean, nutrients that are consumed either by eating
loose salmon eggs as they float downstream or by eating insects
that have fed on dead salmon carcasses. In turn, these resident fish
provide an important source of food for raptors (e.g., osprey and
bald eagles), other fish (e.g., lake trout and pike), and local people
who catch these fish year round.

Rainbow Trout—Rainbow trout are found in most waters within
the Togiak Refuge, with major concentrations occurring in the
Togiak, Goodnews, Kanektok, and Arolik river systems.
Populations appear to be stable, but it is possible the average size
of fish in the Kanektok and Goodnews river populations has
decreased. These results may represent normal fluctuations in
population structure, variations in sampling methods, or effects
due to a fishery (Adams 1996).

Arctic Char—Little is known about these resident char within the
Refuge except that they are most common in headwater lakes, in
deep pools, and in mainstream rivers, and they spawn in lake
tributary streams.

Lake Trout—Lake trout are known to exist in several deep lakes
throughout the Togiak Refuge but primarily in the Kuskokwim
drainage. Lake trout live and spawn in these lakes and are not known
to migrate. There are very few data about lake trout populations
within the Refuge. Between 2,000 and 7,000 lake trout were
estimated to be in Kagati Lake during a 1989 and 1990 tagging study
(Fair 1995; Lisac and MacDonald 1995).

Arctic Grayling—The majority of streams within the Refuge
contain Arctic grayling. Annual movements between spawning,
feeding, and wintering sites may be extensive. Juvenile and adult
grayling migrate upstream just before or during spring break-up.
Before freeze-up on the tributaries, Arctic grayling are thought to
migrate to lakes and spring areas to overwinter.

Northern Pike—Pike are an important subsistence fish caught
primarily through the ice on lakes throughout the Togiak Refuge.
Many of the rivers, creeks, lakes, and ponds in watersheds on the
Bristol Bay side of Togiak Refuge support pike. However, pike
are less abundant in waters on the Kuskokwim Bay side of Togiak
Refuge. Pike winter in lakes and near springs in rivers and creeks
where the danger of oxygen depletion is minimal. As soon as the
ice breaks up, the pike move inshore or upstream to marshy areas
to spawn. Pike spend the summer and fall in the warm, slow-
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moving water of shallow lakes and meandering rivers. Little
information is available for populations within the Refuge, but
they appear to be healthy and possibly expanding, according to
local residents.

Kanektok and Arolik River Fisheries

The Refuge conducted a subsistence harvest survey in
Quinhagak to collect harvest data on resident fish species
(USFWS 1990). Of 84 households interviewed, 79 percent (66
households) reported harvesting fish other than salmon.
Expanding these interview results to the 140 households in
Quinhagak gives a rough estimate of a subsistence harvest for
that year of 7,625 Dolly Varden and Arctic char, 2,585 rainbow
trout, 543 Arctic grayling, and 22 lake trout.

Since 1983, when effort estimates were first available,
participation in the recreational fishery increased rapidly to peak
in 1988 (Figure 3-6). Approximately 60 percent of the total sport
fishing effort occurs on the lower 20 miles of the Kanektok River,
where anglers target chinook, chum, and coho salmon (Dunaway
and Bingham 1992; Dunaway and Fleischman 1995). The upper 70
miles of the river primarily support recreational angling for
rainbow trout, Arctic grayling, Dolly Varden, lake trout, and
Arctic char.

Catches (including all fish released or harvested) of Dolly Varden
and Arctic char from the Kanektok River are the largest among
the non-salmon fish species, with an annual average recreational
catch of more than 20,000 fish (Lafferty 2004). From 1996 through
2002, the seven-year average annual catch of other resident
species was 11,684 rainbow trout, 120 lake trout, and 4,074 Arctic
grayling. A small portion of the overall catch is actually harvested
(killed). The seven-year average recreational harvests for 1996—
2002 were 529 Dolly Varden and Arctic Char, 62 rainbow trout, 22
lake trout, and 59 Arctic grayling annually.
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Figure 3-6. Kanektok River angler effort (USFWS 1991-2002; Lafferty 2004)

Studies conducted by the Service, ADF&G, and others have
indicated that the impact of recreational and subsistence fisheries
has the potential to change the length structure of rainbow trout
populations in the Kanektok River (Adams 1996) and other rivers.
The State of Alaska Board of Fisheries took action to reduce
impacts of recreational fishing of rainbow trout in 1990 and in 1997
under the Southwest Alaska Rainbow Trout Management Plan.
Recreational fishing for rainbow trout in the Kanektok River is
restricted to catch-and-release only from June 8 through October
31, and tackle is restricted to unbaited artifical lures with a single
hook. These actions are intended to reduce the potential for
dramatic changes in the age structure of rainbow trout. Ongoing
monitoring of fish populations should be adequate to detect and
suggest necessary change to the management of these fish.

Available information suggests subsistence harvest represents the
majority of rainbow trout mortality in the Kanektok River
drainage. In 1990, the Service estimated rainbow trout harvest by
Quinhagak residents was in excess of 2,000 fish. Using a maximum
of 12 percent catch-and-release mortality (Taylor and White 1992)
and the 1991 ADF&G sport fishing estimates reported by Dunaway
and Sonnichsen (2001) of 5,856 rainbow trout caught and 182 fish
harvested, total annual mortality due to sport fishing would be no
more than 863 fish. This represents a maximum, and a catch-and-
release mortality rate of three to five percent is probably more
realistic for Kanektok River rainbow trout.

Goodnews River Fisheries

The Alaska Department of Fish and Game has estimated
recreational catch of rainbow trout on the Goodnews River since
1991 (Fiigure 3-7). Estimated catch was variable from 1991 (2,776)
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through 2002 (2,915), ranging from a low of 945 in 1994 to a high of
9,703 in 1997. The 1996-2002 annual average sport harvest of
rainbow trout was approximately 103 fish (Lafferty 2004). Analyses
of data collected indicate changes in the Goodnews River rainbow
trout populations are similar to those described for the Kanektok
River (Adams 1996). In her paper, Faustini (1996) suggested a
change had occurred in the historic length-frequency and may be
the result of sport fishing harvest, sport fishing hooking mortality,
and subsistence fishing harvest.

Catch
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Figure 3-7. Goodnews River rainbow trout sport fishery harvest and catch
{Lafferty 2004)

Other estimated annual average sport catches from 1996-2002
include 14,462 Dolly Varden and Arctic char, 227 lake trout, and
2,271 Arctic grayling. Annual average harvests during this same
time period were 633 Dolly Varden and Arctic char, 16 lake trout,
and 73 Arctic grayling. Similar estimates for subsistence harvest
are not available.

Togiak River Fisheries

Dolly Varden and Arctic char have been captured in all tributaries
of the Togiak River with the greatest concentrations being in the
Izavieknik River (Lisac and MacDonald 1996; Lisac and Nelle
2000). More of these fish are caught in the recreational and
subsistence fisheries than are any other species in the Togiak River.
A household survey of Togiak area residents estimated the harvest
of several non-salmon species of fish in 1994-1995 (BBNA and
ADFG 1996) and in 1999-2000 (Coiley-Kenner et al. 2003).
Estimated numbers of individuals harvested are shown in Table 3-2.
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subsistence harvests, disease, predation, pollutants, and
disturbance.

Coastal haulouts appear to be important for harbor seals principally
as a place to rest, give birth, care for and nurture their young, and
molt on land (Frost et al. 1982). There are indications that hauling
out may be particularly important during the molt. Ready access to
water, isolation from disturbance, protection from wind and wave
action, and access to food sources have all been mentioned as
prerequisites for haulout selection (Burns 1984).

Steller Sea Lions—Cape Newenham and Round Island support
the two largest Steller sea lion haulouts in northern Bristol Bay.
ADF&G has monitored sea lion populations at Round Island since
the late-1970s. The Service began monitoring sea lions at Cape
Newenham in 1990 and continued through 1993. From the late
1950s to the mid-1980s, sea lion numbers declined in Alaska
(Hoover 1988), and Steller sea lion abundance has declined by more
than 80 percent in the past 30 years in the southeastern Bering Sea
(Williams, et al. 1998). On April 10, 1990, the Steller seal lion was
designated as endangered in the population west of 144 degrees
west longitude, which includes the coastline of the Refuge.

In 1991, Cape Newenham was identified as a Steller sea lion
haulout. Steller sea lions usually begin using the Togiak Refuge
haulout in April and are seen feeding along the coast during the
herring spawning migration, which usually occurs in May. Pupping
at this haulout is rare. They normally feed heavily on herring in
Chagvan Bay during May and June. Average annual sea lion counts
have ranged from 166 to 300 at Cape Newenham.

Human Environment

3.5.1 History

The Cape Newenham and Togiak region of southwestern Alaska
has been continuously occupied for 9,000 years and possibly longer.
Kusququagmiut Eskimos occupied the area from Chagvan Bay
north to the Kuskokwim River. The Chingigumiut Eskimos were a
subgroup of the Kusququagmiut Eskimos who occupied the area
around Cape Newenham. Tuyuyarrmiut Eskimos lived within the
areas between Cape Newenham and Nushagak Bay.

At the time of the 1880 census, approximately 2,300 Eskimos lived
within what is now the Togiak Refuge. Elliot (1887) wrote that the
Togiak River was remarkable for the density of population along its
banks. At that time, 1,926 people lived in seven villages along the
river from Togiak Lake to Togiak Bay—reflecting the abundance of
fish and wildlife and size of this river system.
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The Tuyuyarrmiut, unlike most coastal Eskimos, did not depend
entirely on marine resources. In the spring and fall, they hunted
moose, caribou, and brown bear in the interior mountains and valleys.
In midsummer, they returned to their villages to harvest salmon.

Kusququagmiut, who occupied the area west and north of the
Tuyuyarrmiut, depended more upon the sea and spent little, if any,
time hunting land animals. The Chingigumiut people living in the
vicinity of Cape Newenham, for example, obtained meat, blubber,
and oil from seals, beluga whales, and Pacific walrus. Pacific walrus
were especially prized for their ivory, which was used in tools and
for trade. Seabirds provided meat and eggs, and feathers for
clothing. Salmon and trout were also important items in the
Kusququagmiut diet.

As forms of transportation in the Bristol Bay and Kuskokwim Bay
regions began to shift from kayaks and dog sleds toward large
sea-going ships owned by fishing and trading companies, the
population of the region began to congregate near the coastal bays
these ships used. This, along with the widespread epidemics that
led to sharp population declines, caused many village sites
throughout the region to be abandoned. Today, communities in
and around the Togiak Refuge include Quinhagak, Goodnews Bay,
Platinum, Togiak, Twin Hills, Manokotak, Aleknagik, Dillingham,
and Clark’s Point.

352 Cultural Resources

The Togiak Refuge has been inhabited for at least 9,000 years and
includes hundreds of important cultural sites, many of which are
likely to be located in areas where public use is concentrated. This
concentration makes these resources particularly vulnerable to
looting and damage. Illegal digging and looting are notable
concerns in this area of Alaska.

Portions of the Refuge have been surveyed for cultural sites fairly
extensively but with little excavation. Almost 200 sites have been
documented within the Refuge, and another 50 sites have been
documented nearby. Most sites documented are associated with
major river drainages, lakes, and bays. It is assumed that some
sites have been destroyed because of natural soil erosion along
rivers and bays.

Distribution of remains on the Refuge is not uniform. Before 4000
BCE (Before Common Era), people living in what is now the Togiak
Refuge were primarily inland caribou hunters. After 4000 BCE,
inland hunting continued, but people in the area also began
exploiting coastal resources, particularly in the Security Cove area.
Dumond (1987) states the coastal area of the Refuge has been the
center of human activities for the past 2,500 years, and he expects
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3.5.3.2 Economy'

In the 1800s, Russian American Company traders established a fur
trading fort on the Nushagak River, which was soon handling more
than 4,000 pelts annually from brown and black bears, wolves,
wolverines, beavers, martins, mink, marmots, muskrats, river otters,
ground squirrels, lynx, seals, and foxes. The trade in furs waned
around World War I, although some trapping continues today.

As the fur industry declined, mining and commerecial fishing grew.
Several placer gold mines operated near the Arolik River between
1900 and World War II. Platinum mining near Goodnews Bay
began in 1926, continued until 1975, and has been intermittent since
then. During the 1920s, 1930s, and into the 1940s, a number of
placer mining operations were active in the Arolik, Goodnews, Eek,
and Kanektok River systems, and on Trail Creek. Varying amounts
of gold and platinum were recovered, with the most extensive
operations within the Refuge occurring on a tributary of the Arolik
River prior to establishment of the Refuge. Abandoned cabins,
airstrips, tractor trails, rusting machinery, empty barrels, and
tailing piles are evidence of these past operations scattered
throughout the region. At present, there are approximately 20
unpatented mining claims held by two claimants on refuge lands.

For at least the past 30 years, commercial fishing and fish
processing—supported by the highly productive Bristol Bay
fishery—have dominated the Refuge-area economy. These activities
are highly seasonal, with a very distinct peak from May through
September. Government spending and tourism, built primarily
around recreational fishing, are also important contributors to the
local wage economy. Because most area communities are so small,
the trade and service sectors are not well developed; the small
villages depend on the regional center of Dillingham and on
Anchorage to provide most support services and retail
opportunities.

Commercial fishing and fish processing—From 1985 through
1996, the annual value of salmon harvested in the Bristol Bay-area
commercial fishery fluctuated around $200 million (in 1997 dollars). A
poor salmon harvest in 1997 marked the beginning of a reduction in
the value of the fishery. Table 3-6 shows annual harvest and value of
the Bristol Bay salmon fishery for 1985 through 2007.

"Except where otherwise noted, this section is derived from a report commissioned by the U.S. Fish and
Wildlife Service: Goldsmith, 0.S., A. Hill, T. Hull, M. Markowski, and R. Unsworth. 1998. Economic
Assessment of Bristol Bay Area Refuges: Alaska Peninsula/Becharof, Izembek, Togiak. Institute of Social and
Economic Research, University of Alaska Anchorage, and Industrial Economics Incorporated. Anchorage,
Alaska.
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The commerecial fishery is a limited entry fishery, and many permits
are owned by nonresidents who come to the state for only a few
weeks in the summer. Moreover, many of the permits held by
Alaskans belong to fishermen who live outside the region.
Employment in fish processing is also dominated by workers from
outside the region and outside the state; in a given year, usually less
than 20 percent of processing employees are Alaska residents. The
short fishing season, combined with the large nonresident share of
permit holders, crew, and processing workers, means much of the
economic impact of this harvest falls elsewhere, as dollars earned in
the region are spent outside the region or outside the state.

Government—Government employment at all levels accounts for
about one in three jobs in this part of Alaska. Most of these are local
government jobs. The Federal and state government jobs tend to be
concentrated in the regional service centers of Bethel and Dillingham.
Most local government employment is with municipal governments or
school districts. All of the financial support for rural schools, and much
of the financial support for local municipal governments, comes from
state government because local tax bases are small in most of the
region’s communities. Many government positions are relatively high-
paying, year-round jobs, which provide some stability to the regional
economy that otherwise depends heavily on commercial fishing.
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occurring on claims along Kow Kow Creek (a tributary of the Arolik
River), and shoveling operations were underway along Wattamus,
Olympic, and Bear creeks (tributaries of the Goodnews River)
(Holzheimer 1926).

In the summer of 1937, barges had delivered materials to construct
an eight cubic foot dredge south of Goodnews Bay to work claims
for the Goodnews Bay Mining Company. Freight for the company
was being hauled by Caterpillar tractor from Platinum, along the
coast to the mouth of the Salmon River, and then upriver to the
mining camp. The Clara Creek Mining Company was operating a
dragline in the area at that time, and the company was in the
process of taking a drill inland from the north side of Goodnews Bay
to Snow Gulch, a tributary of the Arolik River.

By November of 1937, the Goodnews Bay Mining Company had
operated the dredge 40 days and was operating two draglines on
Platinum Creek. At this time, a Caterpillar road led from Platinum
around the northeast end of Red Mountain to the Clara Creek
Mining Company camp. The road was being reconstructed into a
permanent road by the Alaska Road Commission and was planned
to reach the Goodnews Bay Mining Company camp at Squirrel
Creek two miles further south. On a mining claim two miles up Fox
creek from its junction with Slate Creek, an airplane drill was used
in 1936 and a “small hydraulic outfit” was used the next year (USGS
1937). After hauling a drill overland from Goodnews Bay the
previous year, the Goodnews Bay Mining Company reported
considerable drilling along Snow Gulch. The Clendon Company also
used an airplane drill to test claims along Trail, Faro, Deer, and
Kow Kow creeks. (USGS 1937). This 1937 USGS report contains
several photos of an open crawler tractor towing a fully erected wall
tent on skids across open tundra.

In 1939, mining in the region was probably at its most active stage.
Operations were located at Rainey Creek (a tributary of the Eek
River), Trail Creek (a tributary of the Izavieknik River), Wattamus
Creek (a tributary of the Goodnews River), Butte Creek, Kow Kow
Creek, Peluck Creek, Snow Gulch, and Sulutak Creek. Placer
mining also occurred along headwater streams of Kagati Lake, and
an abandoned crawler type tractor remains in this area.

By 1939, the improved road had been constructed from Platinum
southward to Clara and Squirrel creeks, and supplies were being
hauled by truck instead of Caterpillar (Roehm 1937). Past and
present day Clara Creek and Goodnews Bay Mining Company
activities south of Platinum are outside the Togiak Refuge boundary.

Operations in the Arolik River drainage and overland
transportation of equipment to this area took place on what are now
State of Alaska lands, Bureau of Land Management lands, and
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private lands within the Togiak Refuge boundary. However, if the
1939 planned bulldozing activity along Keno and Sulutak creeks
(probably Flat Creek on USGS maps) did occur, these motorized
activities would have occurred on selected lands within the Refuge
and possibly Refuge lands further upstream as well. A cabin site
noted on USGS maps near the confluence of Keno and Flat Creeks
is located on selected lands and is within two miles of Refuge
administered lands.

Resident Subsistence Activities 1940-1986. On January 1, 1960, 50
CFR 26.14 was revised to state “Travel in or use of vehicles is
prohibited in wildlife refuge areas except on public highways and on
roads, campgrounds and parking areas designated and posted for
travel and public use by the officer in charge.” On January 20, 1969,
the Secretary of the Interior issued Public Land Order 4583,
withdrawing approximately 265,000 acres from the public domain to
establish Cape Newenham National Wildlife Refuge. At this time,
there were no public roads, highways, campgrounds, or parking
areas designated within the Cape Newenham Refuge. Therefore,
the use of motorized vehicles within the Cape Newenham Refuge
was prohibited under 50 CFR 26.14.

Annual narratives for the Cape Newenham National Wildlife Refuge
completed in 1969, 1970, and 1971 mention the use of snowmachines
and airplanes within the Refuge. No other annual narratives were
written for the Cape Newenham Refuge.

Sometime around 1970, three-wheeled all-terrain vehicles became
available to the general public. Their use did not become widespread
in Alaska until the 1980s, but Bristol Bay area villages—which were
relatively wealthy compared to many interior Alaska villages—were
among the first places to adopt them (Sinnott 1990).

The 1974 Final Environmental Impact Statement (EIS) for the
proposed Togiak Refuge is the most comprehensive pre-1980
documentation of natural resources, economies, subsistence, and
other uses within the present day Togiak Refuge. The EIS suggests
that snowmachines and motorboats were integral to subsistence
activities at the time: “Cash expenditures that are now necessary in
order to successfully compete for subsistence resources include
guns, shells, nets, snowmachines, boats and motors, gas and oil and
maintenance costs” (Alaska Planning Group 1974). Other portions
of the EIS mention off-road vehicles. The “Description of the
Environment” chapter describes transportation in the proposal
area as follows: “Aircraft provide the primary means of
transportation to the villages; other travel is by boat, dog teams,
snowmachines and other off-road vehicles” (page 26). The impact
discussion of the proposed action on page 81 states, “Ground
transportation routes in the Togiak region are presently limited to
sled trails and winter tractor haul trails... use of trails and
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snowmobiles is expected to continue” (Alaska Planning Group
1974). The motorized vehicles mentioned in this document include
boats, airplanes, snowmachines, and tractors. It is assumed that the
tractors and tractor trails mentioned were associated with the
mining activities described previously. There is no mention of
tractors being used for subsistence or recreational purposes.

The 1981 Togiak Refuge Annual Narrative mentions the use of
three-wheelers within the Togiak Refuge boundary on coastal
beaches, uplands, and during winter months. No specific locations
or uses are described (USFWS 1982).

In 1981, DOWL engineers and others working under contract for
the Alaska Department of Community and Regional Affairs
prepared village profiles for each Bristol Bay community, including:
Togiak, Twin Hills, Manokotak, Dillingham, and Aleknagik (Alaska
Department of Community and Regional Affairs 1982). These
reports indicate three-wheeled ATVs were widely used in most
Bristol Bay communities, and were primarily used only on roads
within the communities, while boats, airplanes, snowmachines, and
dog teams were used for travel between communities.

Profiles for Twin Hills and Manokotak indicate that “Three-wheel
all-terrain vehicles (ATVs) are the primary method of motorized
transportation within the village.” It was noted that virtually every
household in Aleknagik had a snowmachine, a three-wheel ATV,
and/or a trail bike. While no specific uses of three-wheel ATVs were
noted in Togiak, a photograph in the village profile shows two three-
wheel ATVs and a Jeep in front of the Togiak Village Co-op. The
authors were specific in their discussion of transportation modes
and appear to have made a distinction between ATV use within the
villages and ATV use outside the village. Outside Togiak Refuge at
New Stuyahok, for example, it was noted: “Skiffs are used to some
extent for transportation to other villages, and during the frozen
winter season snow-gos and 3-wheel all-terrain-vehicles are used
extensively” (Alaska Department of Community and Regional
Affairs 1982).

In the summer of 1982, 60 residents of Aniak, Sleetmute, Crooked
Creek, and Chuthbaluk were interviewed, in part to delineate
traditional subsistence use areas. Respondents indicated harvesting
subsistence resources as far south as Aniak Lake, which lies in the
mountains north of what is now Togiak Refuge. They also reported
using 16 to 20 foot aluminum or wood boats powered by 15 to 35
horsepower outboard motors, some of which were equipped with jet
units. In winter, travel was by dog team or snowmachine. Airplanes
were reported to be rarely used for harvesting locally available
resources (Charnley 1982).
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A detailed report prepared by Robert Wolfe and others (1984)
describes the 1982-1983 subsistence activities for residents of
Quinhagak, Goodnews Bay, Platinum, and Togiak. At this time,
three-wheeled ATVs were common, and four-wheeled ATVs began
arriving in Togiak during the spring of 1983. Quinhagak residents
were using three wheelers with trailers to haul drinking water.
Wolfe and others (1984) noted that stores in Quinhagak, Platinum,
and Togiak sold three wheelers in 1982. Togiak Natives Ltd.
acquired a Suzuki franchise prior to 1983 and had sold 15 four
wheelers by the summer of 1983.

From May 3 through June 1 of 1984, Togiak Refuge staff
documented waterfowl numbers and subsistence hunting at
Chagvan Bay. During their stay at Chagvan Bay, the staff observed
16 hunting groups. Five groups used boats, the other 11 groups
used two-, three-, and four-wheeled ATVs, including one hunter
who flew from Togiak to Platinum before riding to Chagvan Bay
(Pogson et. al. 1984). A map included in the 1984 report shows the
use of these ATVs occurred along beaches of the north spit of
Chagvan Bay (not on refuge lands).

The 1986 Comprehensive Conservation Plan and Final
Environmental Impact Statement for Togiak Refuge states:
“Goodnews Bay, Quinhagak, and Platinum residents all travel by
skiffs or 3-wheeler to hunt geese in spring at Chagvan Bay”
(USFWS 1986). Another section of the document reads: “3-wheelers
are commonly used in and around all of the villages, on adjacent
local roads outside of the refuge, and on coastal beaches.” The plan
also states: “Access to refuge lands by traditional means will be
permitted for subsistence purposes in accordance with Section 811
of ANILCA. Traditional means, as defined in Service regulations (50
CFR 36), include snowmachines and boats (excluding air boats) on
Togiak Refuge.” The consistent message from this collection of early
1980s subsistence reports and from Service documents is that three-
and four-wheeled ATVs were common in villages and along certain
coastal areas, but they were not used for subsistence on refuge lands.

Two documents from the second half of the 1980s indicate that
ATVs were occasionally used in upland areas during periods of poor
snow cover. Fall and others (1986) reported that of 153 Dillingham
households surveyed, 28 percent had all-terrain vehicles.
Dillingham residents who were interviewed reported using ATVs to
access set net sites along Snag Point, and trappers who were
interviewed in 1984 reported using snowmachines, although ATVs
were sometimes used during periods of poor snow cover. The local
trapping area defined for Dillingham residents who were
interviewed included the Nushagak Peninsula. Schichnes and
Chythlook (1988) reported that in 1986, travel within the Igushik
fish camp was most frequently by all-terrain vehicle, which was also
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essential to the commercial fishing operation. During interviews,
Manokotak residents stated the most common method of
transportation for trapping was snowmachine, but all-terrain
vehicles were also used during periods of poor snow cover.

Contemporary Refuge Access—Access to the Refuge today is
primarily by plane, boat, or snowmachine. Most visitors fly from
Anchorage to Dillingham or Bethel. From there, visitors hire an air
taxi to either take them directly into the Refuge by landing on one
of the rivers or lakes or to one of the smaller communities. From
there, visitors can use a motorboat to go upriver into the Refuge.
Other visitors who stay at lodges outside the Refuge are taken by
float plane to these same rivers and lakes.

Most people who live within Togiak Refuge use motorboats,
snowmachines, or personal aircraft to access various parts of the
Refuge, but they occasionally charter an air taxi to take them to
more inaccessible locations. During winter months, local residents
are able to travel over much greater areas of the Togiak Refuge by
snowmachines. Hagemeister Island is rarely used by recreational
visitors and infrequently visited by local residents.

Access to the Refuge is often influenced by weather. Wind, fog,
water levels, and snow or ice conditions dictate where and when
people are able to travel within the Refuge. Mountainous terrain
confines travel to the wide U-shaped glacial valleys and coastal
plains. Travel by foot is difficult due to thick alder and willow stands
along rivers, and tundra and wetlands throughout the river valleys
and coastal plains. There are a few well-known winter trails that can
be used to travel across the entire Refuge.

There are no roads on lands administered by the Refuge. The majority
of all public use during the summer months occurs by boat along the
Kanektok, Goodnews, and Togiak rivers and their major tributaries.
The lower reaches of the Kanektok and Togiak rivers are within the
boundary of the Togiak Refuge, but the uplands along these reaches
are privately owned by Alaska Native corporations and individuals,
and the lands below the ordinary high water mark of navigable waters
are owned by the State of Alaska. Use of these river sections is
predominantly by motorboats for subsistence activities and
recreational fishing. The Togiak Refuge manages the non-navigable
upper reaches of these rivers, which also lie within the Federally
designated Togiak Wilderness area. Several private inholdings are
located along the Wilderness portion of these rivers. Use of these river
sections within the Wilderness area is predominantly by guided
motorized groups or rafting parties in the Kanektok, Goodnews, and
Togiak river drainages. The upper Togiak River is primarily accessed
by motorboat for subsistence and guided recreational use because of
this river’s low gradient and deeper water.
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355 Subsistence

In 1980, the U.S. Congress passed the Alaska National Interest
Lands Conservation Act (ANILCA), which established Togiak
Refuge, among other conservation system units. One of the
purposes of the act, and of the Refuge, is to provide the opportunity
for rural residents engaged in a subsistence way of life to continue
to do so (ANILCA sec. 101(c)). Subsistence is therefore regarded as
a way of life rather than just an activity. The meanings of
subsistence are based on family traditions, religion, relationships
with particular places, and a preference for natural foods.

Several communities rely on the resources of the Refuge for
subsistence purposes. Manokotak, Togiak, Twin Hills, Goodnews
Bay, Platinum, Quinhagak, Dillingham, Aleknagik, and Clark’s
Point are all either within, or proximate to, the Refuge. The
primary subsistence use areas within the Refuge are the Kanektok,
Goodnews, Osviak, Matogak, Igushik, and Togiak rivers.

A wide variety of subsistence activities occur year round on or near
the Refuge, and other activities last a short time, depending upon
the resource. In late winter, spring, and fall, hunting for seals,
Pacific walrus, beluga whale, and waterfowl is common. Fishing for
herring, smelt, and char; gathering herring roe deposited on the
kelp leaves; and collecting gull and murre eggs are also typical in
late spring. As spring progresses and changes to summer, salmon
fishing is in full swing, starting with chinook, sockeye, and chum,
and then progressing to pink and coho salmon in late summer.
Caribou and moose hunting, berry picking, firewood-gathering, and
the gathering of other plants are primarily fall activities. As fall
progresses, Dolly Varden, lake trout, Arctic char, rainbow trout,
round whitefish, Arctic grayling, and pike are targeted; as lakes
begin to freeze, jigging through the ice for these fish is common.
Animals hunted include ptarmigan, ground squirrel, and brown
bear. With winter comes trapping. Fox, mink, wolf, beaver, otter,
wolverine, and lynx are the major species trapped. Several areas
also have winter hunting seasons for moose and caribou.

Area residents use a variety of plants for food, medicines, and
firewood. As an example, approximately 80 percent of households in
Togiak, Twin Hills, and Manokotak are each estimated to harvest
22-31 gallons of wild berries annually. Over 50 percent of
households in these three communities cut a combined total of
roughly 632 cords of wood annually for smoking fish and other
meat, home heating, and other household uses (Coiley-Kenner et al.
2003). Much of the wood cutting probably occurs on private lands
near the communities.

Salmon, non-salmon fish species, large land mammals such as
moose and caribou, and wild plants comprise 80-90 percent of all
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subsistence resources harvested (on a usable weight basis) by
residents of many communities within and adjacent to Togiak
Refuge. The remaining 10 percent is mainly comprised of small land
mammals, marine mammals, various bird eggs and bird species, and
marine invertebrates (Coiley-Kenner et al. 2003).

Wolfe et al. (1984) reported that traditional rights to salmon fishing
areas are influenced by customary law, and that communities view
certain areas as their traditional territories. Drift and seine fishing
areas are viewed as common property; a first-come basis of use
appears to prevail. However, set net areas and salmon fish camps
tend to be recognized as “traditional use areas of particular kinship
groups or clusters of kinship groups.” Several campsites along the
Kanektok and Goodnews rivers are named after people, and even
when not used for several years, these sites retain identification
with the kinship group. Other members of the community may use
these locations after requesting permission from the appropriate
kinship group.

3.5.5.1 Kanektok River

Gill nets are the primary means of harvest used in Kuskokwim Bay
(outside of the refuge boundary) and in the lower Kanektok River .
Sweep seining and short set nets are used in the Kanektok River
upstream of the Wilderness area boundary. Residents also use rod
and reel gear for subsistence harvest of salmon (Wolfe 1987). Salmon
harvested from summer commercial salmon fishing activities are also
retained for subsistence use, as are Dolly Varden and rainbow trout.
Residents of Quinhagak have identified 51 traditional use sites (fish
camps, hunting camps, and other locations) along the Kanektok River
(Wolfe 1987); 29 of these sites are located upstream of the Togiak
Wilderness area boundary. Quinhagak residents reportedly travel to
Kagati Lake more in winter than at any other time of the year.
Kwethluk residents periodically visit Kagati Lake in fall for hunting
and squirrel trapping and also during winter for trapping and
hunting furbearers (Wolfe et al. 1984; Coffing 1991).

3.5.5.2 Goodnews River

Most subsistence fishing for char, whitefish, Arctic grayling, and
rainbow trout in the Goodnews River occurs within the lower 10 to
15 miles of the river, which is outside of the Refuge boundary
(Wolfe et al. 1984; Wolfe 1987). From late May through early July,
chinook, chum, sockeye, and pink salmon are taken with gill nets
along the shore of Goodnews Bay. Salmon are also harvested a
short distance up the Goodnews River with drift, set, or seine nets.
Most salmon are taken with subsistence nets in Goodnews Bay
before commercial season begins (Wolfe 1987). Small quantities are
taken throughout the summer from commercial nets in the ocean or
the river (Wolfe 1987). Trips are made upriver in summer to gather
firewood, hunt beaver and birds, and harvest freshwater fish.
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In late summer, coho salmon are harvested in the river, and berries
are gathered along the shores. Day trips are also made upriver to
collect firewood and to harvest Arctic ground squirrel and
waterfowl. Some hunters make longer trips far upriver for moose.
After the river freezes, trips are made to gather firewood and to
hunt small game and the occasional moose. Trapping occurs
throughout the area. Jigging through the ice for char, round
whitefish, Arctic grayling, and rainbow trout occurs throughout the
winter until breakup (Wolfe et al. 1984). Subsistence use maps that
include the community of Platinum suggest a harvest pattern
similar to that of Goodnews Bay, but subsistence fishing sites have
not been mapped specifically for the Platinum community.

3.5.56.3 Osviak and Matogak Rivers/Hagemeister Island

Much of the property surrounding the mouths of the Osviak and
Matogak rivers is privately owned. Subsistence use is concentrated
on the lower stretches of these rivers, particularly the Osviak,
where several subsistence and commerecial fishing cabins are
located. Few data exist on the extent and intensity of use, but
traditional sites are probably used primarily for fish camps during
spring, summer, and fall. Of Togiak households interviewed, 23
percent reported using this area for freshwater fishing (BBNA and
ADF&G 1996). Togiak residents use this area to harvest a small
number of Dolly Varden during the summer and occasionally smelt
and rainbow trout (BBNA and ADF&G 1996). Other associated
subsistence activities occur opportunistically.

Hagemeister Island is only used occasionally for subsistence
purposes. Distance and swift tidal currents of Hagemeister
Straight deter frequent access by small skiff from Togiak. Other
subsistence access is by airplane or larger boats, particularly
during the herring fishery.

3.5.5.4 Togiak River

The Togiak is an important river system for residents of Togiak and
Twin Hills, both located near the mouth of the river on Togiak Bay.
Residents of both communities use the river drainage for
subsistence activities such as fishing, hunting, berry picking,
trapping, and firewood gathering (Wolfe et al. 1984). The lower
river section, below the Wilderness area boundary, receives most of
the subsistence net fishing for salmon (Wolfe 1987) and ice fishing
in the winter for char.

Unlike other rivers in the Togiak Refuge, the entire Togiak River is
accessible by motorboat as long as it is ice free. For this reason,
there are a number of important subsistence sites located within the
Togiak Wilderness (Wolfe 1987). The tributaries of the Togiak
River are valued as important reserves for fish and fish habitat.
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Wolfe (1989b) states that subsistence salmon and char fishing occurs
primarily in the Togiak River, with some fishing also occurring in
marine waters of the bay. Research conducted in 1987 documented
subsistence net fishing at 95 sites along Togiak River and Togiak
Lake. The greatest concentration of sites was along the lower 12
miles of the river (well below the Togiak Wilderness boundary) and
averaged 4.6 sites per river mile. Early in the salmon season, day
trips are made by elders accompanied by younger children to harvest
chinook, sockeye, pink, and chum salmon. Adult males harvest coho
and char from mid-August through mid-October.

Residents of Togiak and Twin Hills utilize the upper Togiak River
for subsistence purposes. The 1987 study by the ADF&G
Subsistence Division (Wolfe 1989a) documented 24 subsistence
salmon net fishing sites in the 41 miles of the upper river in the
Togiak Wilderness. Nine sites were documented along the shores of
Togiak Lake. Refuge staff have identified 18 “fishing holes” on the
upper Togiak River that correspond very closely with the 24
subsistence net sites. Some subsistence set net sites are within a
very short distance of each other, thus potential still exists for some
level of displacement.

Based on a 1996 report by Bristol Bay Native Association (BBNA)
and ADF &G, more than 26 percent of Togiak households reported
harvesting freshwater fish from the Pungokepuk Creek (a tributary
of the Togiak River) area from 1985 through 1994. Harvests
included pike, Dolly Varden, Arctic grayling, whitefish, and rainbow
trout (BBNA and ADF&G 1996). More than 50 percent of Togiak
households responding also reported fishing Togiak Lake and the
upper Togiak and Ongivinuck areas during the same 10-year period.
Subsistence harvests of salmon (other than spawned-out sockeye
salmon harvested at Togiak Lake) are fewer in the upper river than
in the lower part of the Togiak River, where fresher fish can be
found. Some backwaters are seined for sockeye, chum, and coho
salmon. Most of the Togiak River is fished with seines, drift nets, or
set nets for chinook, sockeye, chum, and coho salmon. During late
August and September, many parties from Togiak and Twin Hills
travel to Togiak Lake to harvest freshwater fish and spawned-out
sockeye salmon and to hunt furbearers, caribou, and brown bear
(Wolfe et al. 1984).

356 Recreation
3.5.6.1 Overview

The Togiak Refuge provides opportunities for all of the “Big Six”
wildlife-dependent recreational activities: hunting and fishing,
wildlife observation and photography, and education and
interpretation. Refuge visitors can observe, photograph, and learn
about a variety of animals, including walrus, seals, seabirds, and
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caribou; and they can hunt for various waterfowl and upland birds,
and big game. Fishing, however, attracts the vast majority of visitors.

The river systems within Togiak Refuge and nearby Wood-Tikchik
State Park attract anglers from around the world. The Kanektok,
Goodnews, and Togiak River systems are the most popular fishing
areas on the Refuge. The headwaters and upper stretches of these
rivers are located within the remote Togiak Wilderness. Many
visitors to Togiak Refuge are interested in multiple satisfactions
from their trips in addition to good fishing (Whittaker 1996). Many
of these satisfactions are associated with wilderness traits such as
being in a natural place, viewing scenery and wildlife, and
opportunities for solitude while boating, fishing, and camping
(Whittaker 1996). IFishing trips on the Refuge typically involve
several nights of tent camping, although fly-in, day-use
opportunities are available as well. Commercial support services,
including guiding, outfitting, and air taxis are well-established on
the Refuge. The majority of recreational visitors rely on air taxis for
access, and about half rely on guides.

Recreational fishing use on the Refuge increased substantially
during the 1980s, and along with that increase came concerns
about litter, levels of motorboat use, loss of wilderness values, and
other issues. The Togiak Refuge Public Use Management Plan
(PUMP), completed in 1991, was developed to address these
issues. The PUMP restricts the number of permits available for
guided fishing operations and calls for regulating the timing of
guided trip starts, party sizes, and camping in the most popular
fishing areas. The PUMP does not restrict the amount of
unguided use, but it does indicate that long-term management
should be directed toward a 50/50 allocation of guided and
unguided use. In most areas of the Refuge, unguided fishing has
increased as a proportion of all fishing so that, in a typical year, it
accounts for at least 50 percent of total use days.

Although it only accounts for a fraction of the use days that fishing
does, big game hunting is an increasingly popular activity on the
Refuge since the State of Alaska made additional brown bear and
caribou hunts available in 2002. Caribou hunting in the vicinity of
Kagati Lake, which is also the launch point for popular Kanektok
River float and fishing trips, increased substantially between 2002
and 2005. It now appears to be in decline, however, due to a shift in
the number and location of caribou. It is likely that hunting use in
this area will continue to cycle up and down in accordance with
changes in caribou availability.

Big game hunting guide permits are allocated among exclusive
guide use areas on the Refuge. These permits are awarded every 5
to 10 years through a prospectus system that is managed at the
regional (statewide) level.
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Another refuge activity that has increased in popularity is wildlife
observation at Cape Peirce. Demand for this opportunity increased
sharply beginning in 2000, mirroring an increase in the number of
walrus hauled out at the site and the increased demand for wildlife
viewing across Alaska and the nation. Since about 2005, visitation
has dropped considerably as a result of much smaller numbers of
walrus hauling out at the site and the reduction or discontinuance of
commercial eco tourism operations by two companies that
contributed to the bulk of the visitation.

Guided use, which is limited by permit availability and permit
stipulations, has fluctuated around the same level for most of that
time. In contrast, unguided use, almost all related to fishing, has
increased well over 100 percent from 1,170 use days in 1990 to 4,507
use days in 2007. Figure 3-10 shows annual guided and unguided
fishing use days from 1990 through 2007.
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Figure 3-10 Togiak Refuge recreational fishing 19902007

3.5.6.2 Kanektok River

The Kanektok River has become known around the world as a
premier recreational salmon and trout fishing destination. Few
articles or books written about Alaska fly fishing fail to mention this
remote 90-mile wilderness river. Like most other major rivers in
southwestern Alaska, opportunities to fish Pacific salmon species
and several resident fish species, spectacular scenery, and a variety
of wildlife combine to make this river a popular attraction for
recreational anglers. Fishing use on the Kanektok has been
variable from year to year, but the river is consistently the most
popular destination on Togiak Refuge.

Togiak National Wildlife Refuge Comprehensive Conservation Plan 3-55



Guided Recreation

Within the Togiak Wilderness, guided float operators are permitted
to start at Kagati Lake every other day during the summer months.
Specific float start dates for each permit are awarded through a
competitive prospectus bid system. The annual average is about 20
guided float starts for the peak season, June through August.
Annual guided float use has averaged close to 800 client use days
from 1990 through 2007.

Guided motorized operations are also allowed within the Togiak
Wilderness through a competitive prospectus bid system. All
permits for the wilderness portion of the Kanektok River drainage
limit the number of clients and the number of boats allowed at one
time. These limits are likely a factor in the relatively consistent
amount of guided use recorded within the Wilderness from 1990 to
1998 (Figure 3-11). There was a peak in guided use in 1999-2000;
then, guided use stabilized in 2001-2004, and since 2004, guided use
has decreased (Figure 3-11).
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Figure 3-11. Upper Kanektok River Guided Fishing (Within Togiak Wilderness),
1990-2007

Guided motorized use within the Wilderness area has averaged 542
client use days since 1990. During peak use periods, there are
typically three guided float groups on the river, using as many as 12
rafts, and five or six guided motorboat groups.
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Recreational fishing opportunities along the lower Kanektok River
(below the Togiak Wilderness boundary) are in high demand.
Permits for guide camps along this portion of the Kanektok are not
managed by the Refuge; rather, they are obtained through private
land holders or through Qanirtuuq Incorporated, which is the
Native village corporation in the village of Quinhagak.
Observations by Togiak Refuge River Rangers and anecdotal
reports from visitors indicate that use on the lower river may have
increased over time, but multiple access points and limited
jurisdiction make it difficult to obtain accurate assessments of the
level of use by refuge visitors.

Unguided Recreation

Unguided fishing on the Kanektok River, which is not constrained
by any permit requirements, has noticeably fluctuated over the last
18 years, from an average of 1,310 use days during 1990-1994 to an
average of 1,900 use days during 1995-1999 to an average of 1,760
use days during 2000-2007%. Figure 3-12 shows an overall
increasing trend for unguided use on the Kanektok River. On
average, 40 unguided trips begin from the put-in at Kagati Lake
each summer. In recent years, although some tapering off has
occurred, an additional 6-10 unguided fall hunting trips have also
begun from Kagati Lake. According to data gathered through the
Refuge River Ranger program, unguided fishing now accounts for
about 51 percent of recreational use along the Wilderness section
of the Kanektok River. Ranger reports show that during peak
fishing periods (during the chinook and coho salmon runs), there
are typically 10-14 unguided recreational fishing groups along this
58-mile stretch of river at one time.

? These numbers, gathered from air taxi reports, represent use on both the upper (Wilderness) and lower
(non-wilderness) portions of the river, so they may not be directly compared to the guided use figures, which
represent upper (Wilderness) use days only.
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Figure 3-12. Upper and Lower Kanektok River unguided fishing, 1990-2007

32.5.6.3 Goodnews River

Most recreational fishing on the Goodnews River occurs on two
major tributaries referred to as the North Fork and the Middle
Fork. The North Fork receives the majority of use (guided and
unguided combined). Most anglers seek opportunities to catch
rainbow trout, coho salmon, and Arctic char in this river.

Unlike the lower sections of the Togiak and Kanektok rivers, the
lower Goodnews River is not within the Togiak Refuge boundary.
Recreational fishing pressure along the lower Goodnews River
steadily increased until the late 1990s and has been variable since
then. The Alaska Department of Natural Resources has primary
management authority on the lower river, and its navigable
channels below ordinary high water line. The Kuitsarak Native
Corporation owns and manages the adjacent uplands.

Guided Recreational Fishing

Commereial guides operate both float and motorboat trips on the
Goodnews River. The number of permits available for
commercially guided recreational sport fishing on the Goodnews
River within the refuge boundary has been limited since 1984.
Visitor participation in guided fishing on the upper Goodnews
River increased substantially through the 1990s, growing from
about 200 client use days in 1990 to a high of over 500 use days in
2001. Overall use levels have not yet approached the maximum
of 1,635 guided client use days allowed under current
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management. Use days have declined slightly in recent years;
there were 333 guided client use days recorded in 2007.
However, Figure 3-13 shows an overall increasing trend for
guided use on the Wilderness portion of the Goodnews River
during the last 18 years®.

Since 1990, motorized guided use of the Middle Fork Goodnews
River and its associated summer guide camp has remained close to
the maximum permitted level of 280 use days (spread over an
average of 70 trips) per year. No guided float fishing is currently
permitted on the Middle Fork.

Guided motorized use on the North Fork has averaged about 87 use-
days (42 trips per year) since the mid-1990s. Guided float use has
averaged just six trips per year during the same period, but these
trips account for an average of about 72 use days per year. One
guided float start is authorized per week, and these trips typically
occur late in the summer during the coho salmon run.

Overall trend
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Figure 3-13. Upper Goodnews River guided fishing {within the Togiak Wilderness)
1990-2007

3 Data for 2005-2007 include the non-Wilderness area of the Middle Fork Goodnews River.
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Unguided Recreational Fishing

There are no refuge restrictions on the amount of unguided fishing
on the Goodnews River. Unguided use originates at Goodnews
Lake, Middle Fork Goodnews Lake, or Kukaktlim Lake. Access is
by float plane, and most groups are required to pull rafts through
the shallow upper reaches of the rivers to reach water deep enough
to float. Unguided use of the upper Goodnews River grew steadily
through the early 1990s, reaching a peak of more than 2,600 use
days in 1997. Since that time, unguided fishing has aceounted for an
average of 1,640 use days per year. Figure 3-14 shows an overall
increasing trend for unguided use on the Goodnews River during
the last 18 years®.

Overall trend
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Figure 3-14. Unguided fishing on the Goodnews River (all forks, upper and lower
sections) 1990-2007

*These numbers, gathered from air taxi reports, represent use on both the upper (Wilderness) and lower
(non-wilderness) portions of the river, so they may not be directly compared to the guided use figures which
represent upper (Wilderness) use days only.
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3.5.6.4 Togiak River

There are numerous tributaries in the Togiak River drainage with
headwater lakes accessible by float plane. These tributaries are
generally shallow, small, and narrow, with many sweepers and
other obstacles to navigation. The Togiak River itself originates
from the largest lake in the Togiak Wilderness area. While the
river is not difficult to navigate, and there are no difficult rapids,
access through Togiak Bay can be hazardous because of braided
tidal channels and often windy conditions. Most recreational fishing
occurs from June through September. Opportunities to catch
chinook, coho, sockeye, chum, and pink salmon are available.
Fishing for coho and chinook salmon is the main attraction for
anglers, with rainbow trout and sockeye targeted as well.

Due to the limited number of good fishing sites along the river and
concerns about impacts from subsistence use and public recreational
fishing, the 1991 Togiak Refuge PUMP designated three
management zones for the upper Togiak River (within the
Wilderness area). Within each zone, guided fishing is limited, but
there are no limits on unguided fishing. Guided motorboat fishing
accounts for most use on both the upper and lower portions of the
Togiak River. Overall, the upper river receives less recreational
fishing use than the lower river.

Guided Recreational Fishing

There are six commercial sport fishing permits granted for the upper
(Wilderness) portion of the Togiak River. Three permits are for
motorboats, allowing clients to be flown in by plane, and each are
limited to one of the three zones; two permits are for non-motorized
(float) boats and are not restricted to the zones; and one motorboat
permit that accesses the river from below the refuge boundary does
not allow clients to fly in and is not restricted to the zones. Since

1990, annual guided use along the upper river has averaged 428 client
use days (Figure 3-15). Most of this use is concentrated in late
summer during the coho salmon migration.
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Figure 3-15. Guided fishing on the Upper Togiak River (within the Togiak
Wilderness) 1990-2007

Unguided Recreational Fishing

Float groups typically access the Togiak drainage through Togiak
Lake or Ongivinuk Lake. Floaters do not use the same waters until
these two tributaries eventually meet, and from that point, many
people continue down river to a popular pick-up located at the
Wilderness area boundary. Available data indicate unguided use of
the Togiak River has ranged from 50 to 176 use days since 1993,
while unguided use of the Ongivinuck River ranged from 15 to 285
use days during the same time period. Because the Ongivinuck is a
tributary of the Togiak River, its recreational use is added to that
reported for the Togiak River to accurately represent unguided
visitation below the confluence of the Ongivinuck and Togiak rivers.
Overall, during the period from 1990-2007, there has beén an
annual average of nine unguided groups representing about 200 use
days. Use levels have fluctuated from year to year with an average
of 123 use days during 1990-1994, increasing to 246 average use
days during 1995-1999, and slightly decreasing to 217 average use
days during 2000-2007. Overall, unguided use on the Togiak River
has slowly increased during the last 18 years.
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3.5.6.5 Osviak and Matogak Rivers/Hagemeister Island

The Osviak and Matogak rivers flow south from headwater areas,
emptying into Bristol Bay. The Osviak and Matogak rivers are
floatable for most of their lengths, but a lack of aireraft landing
areas within or adjacent to the rivers makes access difficult. Float-
equipped aircraft may land in the bay. Otherwise, access is limited
to small, wheeled planes landing on tundra ridges, river gravel bars,
or ocean beaches at low tide. Access is also possible by boat from
the village of Togiak, which takes several hours. Several privately
held Native allotments are located along the lower reaches of these
rivers and along the coast, making public access more difficult
because permission from land owners is required for use of uplands.

Because of the access difficulties, recreational use of these rivers is
negligible. Recreational use is estimated at 10 visitor days (or less)
per year. This area is managed primarily for subsistence uses and is
uniquely valuable because it receives so little use.

A few miles across Hagemeister Straight from the mouths of the
Osviak and Matogak rivers lies Hagemeister Island. Recreational
use of the island is sporadic, and people occasionally visit the island
by boat or plane for beach combing.

3.5.6.6 Kulukak River

The Kulukak River is a remote river within the Refuge but mostly
outside the Togiak Wilderness. Temporary tent camps are
permitted for guided motorized recreational fishing through a
competitive prospectus bid system. Commercial guide permits limit
length of stay, the number of clients, and number of boats to ensure
an uncrowded, remote fishing experience compatible with
conserving the area’s fishery resources. Largely because of limited
access, use has remained relatively low, with only occasional visits
by recreational anglers.

3.5.6.7 Wilderness Lakes

Five permits are currently issued for fly-in recreational fishing at a
number of lakes throughout the Togiak Wilderness. To maintain
subsistence opportunities, high-quality recreational opportunities,
wilderness values, and healthy wild fishery stocks, several
stipulations are included as part of these Wilderness Lakes guided
sport fishing permits.

Many of these lakes are not used on a regular basis by guides often,
only three or four times per year. Use of Kagati, Goodnews, Togiak,
and Ongivinuk lakes is discussed in the Kanektok, Goodnews, and
Togiak river sections of this chapter. Unguided use is also very
sporadic.
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3.5.6.8 Cape Peirce and Cape Newenham

This area encompasses the former Cape Newenham National
Wildlife Refuge, which was established prior to ANILCA. The area
was included as part of the Togiak Refuge under ANILCA and
includes the majority of lands currently proposed for addition to the
National Wilderness Preservation System, as described in the 1985
Togiak Refuge Plan. Cape Peirce has historically served as a walrus
haulout and also provides opportunities for viewing a variety of
other wildlife. Cape Newenham is a spectacular basalt promontory
on a coastline comprised of 1000-foot voleanic cliffs.

Because many of the marine mammals, seabirds, and other wildlife
found in this unique area are very sensitive to human disturbance,
public use is managed to minimize that disturbance and to maintain
the area’s primitive natural character. The southeastern portion of
this area has been identified as a “wildlife viewing area.” The 1991
PUMP recommends that visitation within the viewing area be
limited to no more than six people at one time through a first-come,
first-served permit system in place from May 1 to November 30. At
those times when either Pacific walrus are hauled out at Maggy
Beach or seals are hauled out on sandbars in Nanvak Bay, boat and
aireraft landings are limited. Instead, aireraft would be permitted to
land just outside the wildlife viewing area at Sangor Lake or at the
far northern end of Nanvak Bay. There are also a number of
conditions as part of special use permits that minimize other
potential wildlife viewing disturbances. Regulations to enforce the
permit program have not been promulgated, although an informal
permit program was in place for several years. At the current time,
no permits are required to enter the wildlife viewing area.

Frequent inclement weather and long distances can make flying to
and from Cape Peirce more difficult than other locations within the
Togiak Refuge. This situation can affect levels of public use.

During the period from 2001 to 2004 there was a substantial
increase in visitor use days relative to the prior period (1991-
2000).In 2005 and following years, visitor use has decreased
primarily because walrus have not been using Cape Peirce in
large numbers. When walrus return to the area, visitation is
likely to increase (Table 3-8).
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Table 3-8. Visitor use at Cape Peirce

Year | Number { Number | Number of Total Use Days
of Flights | of Guides Clients (Guides & Clients)

1991 3 0 11 49

1992 0 0 0 0

1993 1 0 3 15

1994 0 0 0 0

1995 1 0 4 4

1996 0 0 0 0

1997 3 0 6 12

1998 3 0 10 10

1999 1 0 5 5

2000 6 9 17 26

2001 15 24 60 108

2002 15 24 57 91

2003 19 30 60 90

2004 12 18 38 68

2005 5 7 20 27

2006 1 0 2 2

2007 2 1 6 36

3.5.7 Social Conditions and Visitor Experience in Popular Fishing
Areas

Impacts on social conditions within the Refuge may not directly
threaten wildlife or habitats, but they remain a concern because
they do threaten the nature and quality of visitor and resident
subsistence experiences. Within the Togiak Wilderness,
experiential dimensions, including solitude or a “primitive and
unconfined type of recreation,” are protected by law; and
throughout the entire Refuge, managers are compelled—at a
minimum——to consider the safety of visitors and minimize conflict
between user groups participating in appropriate activities.

The purpose of this section is to describe important characteristics
of recreational visitors and the social conditions they encounter on
the Refuge, as revealed by two principle studies. The first of these
studies—a recreational angler survey conducted in 1995—was
developed and conducted by a contractor with input and support
from Togiak Refuge and the Alaska Department of Fish and Game
(Whittaker 1996). The second study, conducted in 2001, was a
replication of the 1995 effort, conducted to measure changes over
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time. Relevant results from these studies are summarized here and
discussed in more detail in Appendix E.

3.5.7.1 Visitor Motivations and Expectations

As noted previously, the majority of Togiak Refuge recreational
visitors participate in fishing on one of three main river systems: the
Kanektok River, the Goodnews River, or the Togiak River. The
majority (90 percent) of anglers come from outside Alaska; they plan
their trips months or even years in advance, and they place a high
degree of importance on fishing in a natural, wilderness setting
where they can view scenery and wildlife, and experience solitude.
Most anglers surveyed in 1995 and 2001 indicated that they expected
to find “primitive recreation” within the Togiak Wilderness, defined
as a setting “where one can expect to find solitude and very few
traces of previous use.” On average, surveyed anglers expected a
more primitive setting than what they actually encountered on the
Refuge (Appendix E).

A research study commissioned by the Alaska Department of Fish
and Game examined preferences and management attitudes of
Alaskan nonresident anglers (Romberg 1999). Based on a small
sample of nonresident anglers (n=41), Romberg (1999) showed
evidence that some specialized anglers at Togiak Refuge consider
aesthetic conditions, including scenery and solitude, to be important
factors when choosing a fishing location, and they tend to support
limits on the number of anglers who can participate in some fisheries
in order to maintain quality fishing opportunities. Consistent with
this general characterization, 44 percent of unguided anglers
surveyed in 2001 indicated that they would support, or strongly
support, limiting the number of unguided float trips allowed within
the Togiak Refuge; levels of support for limits varied between
different subgroups of anglers (Appendix E).

3.5.7.2 User Tolerances and Conditions of Concern

Within the broadly uniform Togiak Refuge angler population, it is
possible to identify three distinet subgroups based on fishing style and
closer analysis of specific motivations and expectations. Guided float
anglers tend to place the highest importance on solitude and natural
setting conditions and tend to be the least tolerant of impacts to those
conditions. Guided motorized anglers tend to place the least importance
on setting conditions and tend to be the most tolerant of impacts.
Unguided (float) anglers usually fall between these two groups.

Among the various factors that could impact visitor experience,
Togiak Refuge anglers identified litter, human waste, and
competition for fishing sites and campsites as the things that would
have the greatest negative influence on their trips. Togiak Refuge
anglers have especially low tolerances for litter and human waste.
Despite improvements over time, these items continue to negatively
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Opportunities for a Primitive and Unconfined Type of Recreation—
The Nushagak Peninsula is visited primarily by subsistence users. A
number of large ponds, lakes, and sand beaches make this area easily
accessibly by plane for much of the year. During winters with adequate
snow cover, access is also possible by snowmachine.

Existing Wilderness Recommendation

Several recommendations for designating refuge lands as Wilderness
were evaluated in the final Comprehensive Conservation Plan and
Environmental Impact Statements for Togiak and Alaska Maritime
refuges. (USFWS 1985; USFWS 1988). The record of decision for the
final plan included a recommendation that approximately 334,000
acres of the Togiak Refuge be designated as part of the National
Wilderness Preservation System. This recommendation includes the
Cape Peirce/Cape Newenham Unit and the Goodnews River Unit,
which would include the remaining portions of the South and Middle
forks of the Goodnews River currently not within the Togiak
Wilderness (see Figure 3-16).

362 River Values

Rivers are among the most important features of the refuge
environment: they both influence and reveal the Refuge’s
topography. In the rugged landscape, rivers serve as important
transportation corridors for people and wildlife. They provide
essential spawning and rearing habitat for resident and anadromous
fish, which in turn support wildlife concentrations. Collectively, these
resources have long supported human subsistence users, and they
also attract modern recreational visitors.

Table 3-9. Rivers possessing outstanding values

River Segment Segment Qutstanding Values
Length
{miles)
Kanektok River 90 Fish, wildlife, recreation,
cultural importance
Arolik River 40 Fish, wildlife, scenic, recreation
Goodnews River 47 Fish, wildlife, recreation,
cultural importance
Trail Creek 27 Fish, wildlife, scenic,
geology/topography, recreation
Ongivinuck River 16 Fish, wildlife, scenic, recreation
Narogurum River 28 Fish, wildlife,
(Kemuk River) geology/topography, scenic,
recreation
Togiak River 30 Fish, wildlife, recreation,

cultural importance
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Based on the general attributes described previously—topography
and geology, fish and wildlife populations, recreation opportunities,
and cultural importance—seven river segments have been identified
as exceptional examples of Togiak Refuge rivers. The outstanding
values of these rivers are described in the following text. The river
segments are depicted in Figure 3-17. Table 3-9 presents the rivers,
their length, and the values identified for each river.

3.6.2.1 Kanektok River

The Kanektok River starts at Kagati Lake in the north central
portion of the Refuge, where it flows through a glacial valley
surrounded by mountains and continues 90 miles through a wide
open tundra coastal plain and into Kuskokwim Bay. It is a shallow
low gradient system with several braided channels in the lower half.

Fish and Wildlife Populations—Five species of Alaska native
Pacific salmon, as well as rainbow trout, Dolly Varden, Arctic char,
Arctic grayling, northern pike, sheefish, and round whitefish, all live
in this river. Burbot and lake trout are found in Kagati Lake.
Several wildlife species such as brown bear, caribou, peregrine
faleon, harlequin duck, and beaver live in the river corridor.

Recreation Opportunities—=Since the 1970s, the Kanektok River
has become an increasingly popular recreational fishing
destination. Today, the Kanektok has a world renowned
reputation for its diversity of salmon, large trout, and spectacular
scenery. The Kanektok River flows from Kagati Lake, which
makes aircraft access possible for many float anglers and sport
hunters. Motorboat access is also possible from the mouth of the
river near the village of Quinhagak. Several commercial operators
provide lodge and guide services along the Kanektok River. This
mixture of transportation types, services, and activities creates a
diversity of recreational opportunities along the Kanektok River
from late May through September.

Cultural History—The Kanektok River has been and continues to
be vitally important to the subsistence lifestyle of area residents. At
Kagati Lake, where the Kanektok River begins, evidence has been
found that indicates this river basin has been used continuously for
approximately 9,000 years (Dumond 1987.) Today, subsistence use
continues as people hunt, fish, trap, pick berries, and gather
firewood along the Kanektok River. The village of Quinhagak at the
mouth of the river is the largest population center in the area.
Residents of Quinhagak use motorboats on the river to access
subsistence fishing, hunting, and berry picking areas. A number of
small cabins, fish racks, and set net sites scattered along the
Kanektok River are evidence of its continuing role in rural Alaskan
and Yupik Eskimo culture.
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The upper Kanektok River was considered for inclusion in the
National Wild and Scenic River System in 1983. The river was not
designated because of local concerns and because the designated
Wilderness status of the uplands affords a significant level of
protection without the additional designation.

3.6.2.2 Arolik River

The Arolik River flows nearly 40 miles from Arolik Lake through
part of the Togiak Wilderness and on to Kuskokwim Bay.

Topography and Geology—The Arolik River begins at Arolik
Lake, a remote glacially formed lake wedged between two high
ridges. Downstream is extremely shallow with a bed of coarse
gravel and small cobble. It flows through a high plateau area of
tundra with alder and willows along its banks. Below the confluence
of East Fork and South Fork Arolik rivers, its volume nearly
doubles but remains a narrow shallow stream of large gravel and
cobble. After passing through Arolik Gap, the river enters the
coastal plain and gradually turns into a slow meandering stream
with sharp cutbanks on either side. Approximately 10 miles from
Kuskokwim Bay, the river divides into its North and South mouths.

Fish and Wildlife Populations—The Arolik supports populations
of Arctic grayling, rainbow trout, whitefish, lake trout, Arctic char,
and Pacific salmon. A variety of wildlife are found along the
Arolik. Most species found along the river are small mammals,
furbearers, and birds. Brown bear, moose, and caribou
occasionally use the area seasonally.

Recreation Opportunities—Unlike other rivers used by anglers in
the region, the Arolik receives little use or fishing pressure.
Available areas for camping on public lands are severely limited. All
camping on Native corporation land is restricted by a permit
system. The number of permits issued by Qanirtuuq Incorporated
is very low. Due to this very low amount of use, the Arolik River
provides some of the best opportunities for extreme solitude, self-
reliance, and quality fishing found anywhere in America. This
combination of recreational and wilderness values is found on few
other rivers in the region.

3.6.2.3 Goodnews River

The Goodnews River lies between the two other larger drainages,
the Kanektok and Togiak rivers, and flows approximately 47 miles
from its headwaters at Goodnews Lake to Goodnews Bay.

Fish and Wildlife Populations—The Goodnews River supports
Pacific salmon, Dolly Varden, rainbow trout, lake trout, Arctic char,
Arctic grayling, and whitefish. Wildlife such as brown bear, caribou,
raptors, waterfowl, landbirds, beaver, otter, mink, and fox are also
found along the river.
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Recreation opportunities—In many ways, recreational
opportunities are similar to those found on the Kanektok River but
on a smaller scale. Opportunities are characterized by a more
remote setting with less evidence of and contact with other people.

Cultural history—The human population in the Goodnews
drainage is less than that in Kanektok or Togiak drainages, but like
those areas, this area has a long history of subsistence use by rural
residents and Yupik Eskimos. While the lower 22 miles of this river
are most heavily used for subsistence, the upper portion is
important for fishing, hunting, trapping, berry picking, and other
subsistence activities.

3.6.2.4 Trail Creek

Trail Creek is approximately 27 miles in length and flows from its
headwaters in the Ahklun Mountains to the Izavieknik River, which
then flows into Togiak Lake.

Topography and Geology—Trail Creek differs from most other
rivers in southwest Alaska and is characterized by its steep narrow
canyon with high cliffs on either side (up to 150 feet). It has a steep
gradient with deep pools, followed by long riffles and small rapids.
Particle size ranges from coarse sand to large boulders. There are
very few gravel bars. Beyond the river canyon are the tall peaks of
the Ahklun Mountains. These features combine to create scenery
not found along any other rivers in the Refuge or the region.

Fish and Wildlife Populations—Trail Creek provides outstanding
habitat for nesting raptors such as gyrfalcons, northern harriers,
merlins, rough-legged hawks, sharp-shinned hawks, peregrine
falcons, and bald eagles. The habitat that this river provides for
harlequin ducks can be found on few other rivers in the region. In
addition to wildlife such as caribou, moose, brown bear, fox, wolf,
beaver, lynx, otter, and mink found along this and other rivers within
Togiak Refuge, black bear have also been sighted along Trail Creek.
Because black bear have not been documented in other parts of the
Refuge, this is a unique wildlife value in the region. Fish species
including chinook, sockeye, chum salmon, Dolly Varden, rainbow
trout, Arctic grayling, and Arctic char are also found in this river.

Recreation Opportunities—Some recreation use does exist along
Trail creek, but it is mostly confined to the lower reach, which can
be accessed by jet boat at higher water levels. For the adventurous
and determined visitor, Trail Creek offers some of the most remote
and challenging recreational opportunities within Togiak Refuge. A
remote rugged tundra landing strip located almost two miles from
Trail Creek is the closest access.
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3.6.2.5 Ongivinuck River

The Ongivinuck River flows from the outlet of Ongivinuk Lake 30
miles to its confluence with the Togiak River.

Topography and Geology—A single main channel with occasional
deep holes and gravel bars characterizes this river. Particle size
ranges from sand to large cobble and small boulders. Much of the
bank is undercut on the outside bends of the river, with gravel bars
along the inside bends. The river is surrounded by towering
mountains and rolling foothills. Cottonwood, willow, and alder line
the banks. There are several gravel bars and deep holes along the
river. This type of scenery is found on few other rivers in the region.

Fish and Wildlife Populations—Pacific salmon, rainbow trout,
Arctic grayling, Dolly Varden, Arctic char, and round whitefish are
found in this drainage. Wildlife such as brown bear, caribou, moose,
porcupine, weasel, ptarmigan, raptors, waterfowl, landbirds, and
beaver all live along the river.

Recreation Opportunities—The use of motorboats is practical
along the lower reaches, and anglers use float planes, rafts, and
motorboats to access the river. Recreational use is typically from
anglers flying to Ongivinuk Lake and floating this tributary of the
Togiak River. Recreational opportunities are characterized by this
river’s isolation and scenery, which provide a rewarding experience
for self-reliant anglers of all experience levels.

3.6.2.6 Naragurum (Kemuk) River

The Kemuk is one of the five major tributaries of the Togiak River
and flows approximately 28 miles from it source at Nenevok Lake to
its confluence with the Togiak River.

Topography and Geology—A steep narrow canyon with several
sections of rock cliff and several gravel bars characterize this river.
It has a relatively steep gradient, and particle size ranges from
coarse sand to large boulders. The river varies from 40 to 80 feet in
width but generally is narrow. Willow, alder, and cottonwood trees
grow along the banks.

Fish and Wildlife Populations—Pacific salmon, rainbow trout,
Arctic char, Dolly Varden, and Arctic grayling are found in this
river. Wildlife species include moose, brown bear, caribou, fox,
porcupine, beaver, wolf, and various raptors.

Recreation Opportunities—Only the lower few miles are
accessible by jet boat; the rest is accessible only by floating from
Nenevok Lake. This river offers opportunities for a challenging
recreational experience characterized by remoteness and solitude.
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3.6.2.7 Togiak River

This segment of the Togiak River flows approximately 30 miles
from the outlet of Togiak Lake to the Togiak Wilderness boundary
near the confluence of Pungokepuk Creek.

Topography and Geology—There are five major tributaries to the
Togiak: the Gechiak, Pungokepuk, Nayorurun (Kashiak), Kemuk
(Narogurum), and the Ongivinuck. A single main channel in the
Wilderness area with occasional small islands, deep holes, and
gravel bars characterize the river. Particle size ranges from sand to
large cobble and medium size boulders. Much of the bank is
undercut on the outside bends of the river with gravel bars along
the inside bends.

Fish and Wildlife Populations—Pacific salmon, rainbow trout,
Arctic grayling, Dolly Varden, Arctic char, northern pike, and
round whitefish are found in this drainage. Wildlife such as brown
bear, caribou, moose, porcupine, weasel, ptarmigan, raptors, and
beaver all live along the river.

Recreation Opportunities—Guided and unguided anglers use float
planes and motorboats to access the river. Unlike other rivers within
the Togiak Refuge, the Togiak River is wide enough and deep enough
for float planes and most types of motorboats. The large gravel bars
along the river provide a number of suitable campsites for float
anglers as well. This combination of access and transportation
provides a diversity of recreational opportunities in an undeveloped
and remote setting.

Cultural History—The Togiak River (Elliot 1887) historically was
home to one of the largest populations of Yupik Eskimos in
southwest Alaska. Today, residents live near the mouth of this river
in the communities of Togiak and Twin Hills. People use motorboats
to access traditional hunting and fishing site areas, cabins, and
other areas up to and beyond Togiak Lake. Several small cabins,
fish racks, and other associated structures are built on private
property along the river.
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Chapter 3: Affected Environment
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Figure 3-17. River Values
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