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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, 0. tshawytscha (Walbaum); chum, Q. keta




(Walbaum); and silver, O. 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

Scoge

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 regionms:
(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, Kisaralik, Kasigluk,
Kwethluk and Eek rivers. This area has numerous shallow lakes on the
Kuskokwim River lowlands but mest 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-
up 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 Kuskokwin.
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 carly 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

1875

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.
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Two overnight gill net sets took 18 lake trout, 13 char, 1 king salmon
and 2 round whitefish. Two large lake trout weighed 11 and 13 lbs,
respectively; and many of the char were large, deep bodied fish of 5-

7 1bs. All char and the two large lake trout were caught in the net set
in 60' of water. Six lake trout were taken by hook and line in 3 hours
of angling. Red salmon probably use the lake or its outlet for spawning
and rearing but none were taken by gill net. The lake has probably
received little fishing pressure.

Klak Lake located at 59°44' N and 160°28' W and 1,050' above sea level,
flows into the Kanektok River from the south via Klak Creek (Fig. 11}.
The lake is 1.2 miles long and 0.6 mile wide. No soundings were taken
but since it is in a mountainous valley similar to Kanuktik Lake it is
probably over 100' deep. It is siltier than the other lakes mainly
because of hanging tundra banks falling into the lake. The Secchi disc
reading was 20'. Shore vegetation was willow and open tundra, and rocks
in the outlet stream were covered with algae. The lake has two major
inlets and one outlet, and most gravel that would be suitable for spawn-
ing is located in these areas. The lake has very little shoal area and
it is generally covered with boulders with an overlay of silt and sand.
Water temperature on July 31 was 10°C (S0°F) and water chemistry data
were: total alkalinity 34 ppm, hardness 51 ppm and pH 7.5.

No hook and line fishing was conducted but two gill nets were set
overnight and took 11 Arctic char, 4 lake trout and 4 king salmon. Red
salmon probably utilize the lake but none were taken.

Arolik River System:

The Arolik River, (Fig. 12) draining a watershed of 573 square miles, is
situated between the Goodnews and Kanektok river drainages. It flows
generally northwest for approximately 69 miles and the North Mouth
empties into Kuskokwim Bay at 59°42' N and 61°53' W. The main stem, the
South Fork Arolik, heads in Tatlignagpeke Mountain at 59°21' N and
161°22' W; while the East Fork Arolik heads at Arolik Lake at 59°27' N
and 160°15' W. The mouth is located 5 miles south of Quinhagak. The
river has a gravel bottom over most of its course; has a moderate current;
and because of its shallow depth, navigation with a propeller driven
boat is difficult during most of the summer except for the lower few
miles. Air access is via an unimproved landing strip at a mining camp
near Snow Gulch 9 miles downstream from the junction of the East and
South Forks or by landing on Arolik Lake and floating down the East Fork
in a raft or canoe.

The Arolik River was surveyed by raft July 14-18, 1976 with Arolik Lake
as the starting point. The river was divided into four sections.

Section I which included the lower 10 miles of the North Mouth is under
tidal influence and has a mud and fine gravel bottom. The river is 200’
wide and the current quite slow. No sampling was done in this section.
The bankside vegetation consists mainly of tall grass.
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Secetion II comprised the upper 19 miles of the North Mouth of the Arolik
River. The current averages 2 mph and the bottom composition is 20%
sand and silt, 60% fine gravel and 20% medium gravel. The streambed
meanders considerably and the pool to riffle ratio is 2:3. Submerged
willow roots, braided channels and overhanging willows, in addition to
the favorable pool to riffle ratio, provide excellent habitat for
rainbow trout. Eleven trout were caught in 10 hours of angling but many
more were observed. Eleven grayling, 10 pink salmon, 3 chum salmon,

3 Arctic char and 1 king salmon were also taken on hook and line.
Thousands of pink salmon were spawning in this section on July 17, and
pink salmon were observed resting or moving further upstream. Round
whitefish were observed in Section II. The stream in this section has a
thick band of willows along shore and, because of the active channel has
few earth banks. The water was clear during the float trip and temper-
ature was 10.5°C (50°F). Bessie Creek is the major tributary in this
section; but because of its slow current and small size, it is probably
not much utilized by fish. The South Mouth of the Arolik takes approxi-
mately 30% of the water volume. It was not surveyed, but residents of
Quinhagak said it has very few salmon or rainbow trout.

Section III is a 24 mile section from the North and South Mouth junction
upstream to the East Fork-South Fork junction. This section is character-
ized by a relatively straight channel, swift current, willow band along
shore, clear water and a clean gravel bottom. The upper reaches of this
section are swift and have a large gravel and rock bottom. There were
few pools in the upper part of Section III; consequently, little rainbow
trout habitat was present above Keno Creek.

The average width of the stream 3 miles below the junction of the East
and South Fork was 120' and average depth was 14'". Velocity was

5.26 fps and flow was 720 cfs. Velocity is considerably slower in the
lower end of this section. The pool to riffle ratio is 3:7. Bottom
composition is 10% sand, 30% fine gravel, 50% medium gravel, 10% coarse
gravel in the lower end of Section III; but 10% sand, 10% fine gravel,
20% medium gravel, 40% coarse gravel and 20% rock and rubble in the
upper part of Section III. This bottom provides spawning habitat for
king and chum salmon throughout the entire section. Water temperature
in this section ranged from 11°C (51°F) to 13°C (55°F) and water chem-
istry data were: hardness 17 ppm, alkalinity 25 ppm and pH 7.5.

Three small mesh gill nets set overnight in small, shallow, side~slough
areas of the Arolik River took six chum salmon, four Arctic char and one
grayling. Round whitefish were observed. Thirty-three hours of hook
and line angling throughout the entire section yielded 21 rainbow trout,
32 grayling, 6 lake trout, 2 Arctic char, and 3 chum salmon. Numerous
small yearling and young-of-the-year char, chum, silver, red and king
salmon were captured by dip net, but only a few young rainbow trout and
grayling were observed.

Section III is the main spawning area for king and chum salmon, although
red and silver salmon may also spawn here. Pink salmon were spawning
only in the lower end of Section III. This section is probably used for
spawning by rainbow trout, char, round whitefish and grayling.
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The two large tributaries entering Section III are Keno and Faro creeks.
Keno Creek is clear, about 20' wide and 4" deep with a velocity of
approximately 3 fps and a bottom composed of fine and medium gravel.
Chum salmon were found at the mouth of the creek but no grayling or
rainbow trout were observed or captured. Water temperature was 9.5°C
(49°F). Faro Creek was similar to Keno Creek except slightly larger
with larger gravel.

The South Fork Arolik was surveyed on foot in the lower half mile. The

South Fork is quite swift with a velocity of 4 fps. It is 60'-80' wide

and the lower reaches have a bottom composed mainly of coarse gravel and

rock. Two rainbow trout were captured near the mouth and grayling were

captured further upstream. King and chum salmon were observed at the

mouth of the South Fork and chum salmon were spawning 1/2 mile up the
South Fork on July 1l.

Section IV is comprised of the East Fork of the Arolik, a section
approximately 19 miles in length. The lower 13 miles of the section had
swiftly flowing water (more than 5 fps) and a bottom composed mainly of
large rocks and rubble. The channel was relatively straight, 20'-30'
wide, and lined with willows. Twenty-five chum salmon, six king salmon
and four red salmon were observed in this section.

The upper 6 miles of Section IV contain very slow moving water in braided
meandering channels with overhanglng willows. Numerous spring areas
contribute to the total flow in the upper section, as the flow at the
outlet of Arolik Lake was only 19 cfs. The bottom composition is 40%
silt and sand, 50% fine gravel and 10% medium gravel. The bottom is
covered with a thick mat of algae, and often the water was so shallow
that a raft could not be floated through. The channel was often less
than 20' wide. Red salmon were observed in this section and would
probably spawn here. Grayling and round whitefish were found 2 miles
down from the lake outlet. Grayling and lake trout were taken on hook
and line in this area. Numerous salmon fry were observed or captured in
the slow moving water.

The Arolik River, in comparison with the Goodnews and Kanektok rivers,
appeared to contain excellent habitat for rainbow trout and grayling but
had a paucity of fish. Excellent holes and grassy banks, that on the

Goodnews would have consistently yielded trout, contained no fish on the
Arolik River.

In the Arolik River, 31 rainbow trout and 45 grayling were captured in
45 hours of effort; while in the Goodnews River, with only slightly more
effort, 190 grayling and 156 rainbow trout were captured on hook and
line. In the Arolik River, no rainbow trout were found on the East
Fork; but in the Goodnews, rainbows were found within 2 miles of the
lake, Arolik River grayling were all large with only four fish less
than 400 mm (15 1/2") taken or observed.

Arolik Lake (Figure 13) is located at the head of the East Fork Arolik

at 59°29' N and 161°06' W and is 440' above sea level. It is 2.3 miles
long by 0.4 mile wide. The lake is oriented in a southeast to northwest
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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). 1Its 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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Sport Fish Management Areas - ADF&G Page 1 of 1

KUSKOKWIM MANAGEMENT AREA

Location: Kuskokwim Bay Arelik Biver
Overview: A short duration float trip for the experienced or
novice rafter, only 70 miles from Arolik Lake to the mouth in
Kuskokwim Bay. The upper river has moderate current, but the
river is shallow throughout its length. Downstream from the lake
the channel is braided for a short duration and a single channel is
present for the next 40 miles. The lower ten miles of the Arolik
splits between two river mouths into Kuskokwim Bay. The lower
20 miles of the river has very few exposed banks and gravel bars
for camping. Ownership of shorelands continues to be under
dispute between state and federal land managers.

The Bureau of Land Management determined that portions of the
Arolik River were non-navigable and conveyed the shorelands to
the Quanirtuuq, Inc. as part of their entitlement under the Alaska
Native Claims Settlement Act (ANCSA). However, the State of
Alaska received title to inland navigable waterbodies under the
Alaska Statehood Act of 1958 and title to submerged lands under
the U.S. Submerged Lands Act of 1953. The State of Alaska
asserts that those shorelands that BLM conveyed to Quanirtuuq
Inc. were not in federal ownership and not under BLM authority
to convey. The land ownership has not been resolved and most likely will be decided by the courts.
Understanding the current land status is essential to anyone wishing to float the Arolik River because if you
are not camping below mean high water mark you will most likely be cited for trespassing by the local
Native Corporation. The lower ten miles of Arolik is under tidal influence and the banks are comprised of
tall grass. Campsites on State lands in the lower third of the river are very difficult to find. This makes the
trip complicated and requires close coordination with your air charter service for pick up.

Watercraft: raft with a rowing frame is recommended.
Float Duration: 3-4 days from Arolik Lake to the mouth.

Attributes: Seasonally excellent angling opportunities for salmon and Dolly Varden, Arctic grayling, and
rainbow trout. Check fishing regulations for restrictions.

[ Salmon Run Timing

| Salmon Species |[Lower River] Mid and Upper River || Comments
Chinook (King) Late June July I

Chum (Dog) Tuly [[Mid to 1ate July Il

Sockeye (Red) July [Mid to late July [

Pink (Humpies) Late July lAugust Even Year Return l
Coho (Silvers) August IMid August -September l

Access: Aircraft charter services are available from Bethel or Dillingham.

Land Managers: State of Alaska, Togiak National Wildlife Refuge and private ownership. See Bureau of
Land Management for detailed map.

http://www.sf.adfg.state.ak.us/Management/Areas.cfm/FA/kuskokwimFloat.goodnews

http://www.sf.adfg.state.ak.us/Management/Areas.cfm/FA/kuskokwimFloat.arolik 2/9/2011



PaPa Bear Adventures- Arolik River Fishing Adventure- 907-543-5275 Page 1 of 1

| Print Priceifist |.| Ciose Window |
Pa Pa Bear Adventures
Box 2509
Bethel, Alaska 99559
(907)543-5275

An Alaskan Company
info @ pbadventures.com
www.pbadventures.com

Arolik River Fishing Adventure

Drop Off:

By Float Plane on Arolik Lake.

Length:

Approximately 45 river miles.

Float Duration:

Recommended 5 to 7 Days.

River Description:

The Arolik River flows northwest from Arolik Lake through the Eek Mountains. The upper portion of the river
is small and depending on the time of the year and current rainfall, can be fairly shallow. Rafters often find
themselves having to get in and out of their rafts to walk them through the shallowest parts. After the first
10 miles, the river almost doubles in size and flow and this is where the fishing really turns on!!

Topo Maps: We do not provide Maps. Maps may be purchased through the nearest U.S. Geological Survey office or
by calling Toll Free (888)275-8747(From Alaska Only) or (907)786-7011.
The following Map sheets are required for the Arolik River Float:
Goodnews Bay B-6, C-7, C-8
Fishing The fishing begins each year in mid-June with the King Salmon run and culminates each year in mid-
Information: September with the Rainbow fishing reaching it's peak and the end of the Silver Salmon run. In addition to
Rainbow and Salmon fishing, the Arolik Adventure also offers great Dolly Varden and Grayling fishing. The
Arolik River is World Renowned for its World Class Rainbow Trout that lurk in the river.
Salmon Run Timing
Salmon Species Lower River Mid and Upper River Comments
Chinook (King) Mid June July
Chum (Dog) Late June Mid to Late July
Sockeye (Red) Early July Mid to Late July
Pink (Humpy) Late July August Even Year Return
Coho (Silver) Early August Mid August- September
Pickup: Floaters are picked up near the mouth of the river by ground transportation and taken to the airstrip in the
village of Quinhagak, Alaska. The floaters are then picked up by wheeled aircraft and flown back to Bethel.
Cost: Round Trip Airfare - $1200.00 per person.
(This includes drop-off flight from Bethel to Arolik Lake and pickup flight from village of Quinhagak to
Bethel)
Ground Transportation from the Arolik River to the Airstrip in Quinhagak - $65.00 per person
Notes: 1. Rates are based on 2 Person Minimum.

2. Maximum allowable weight:

2-3 People = 1200lbs

4-6 People = 24001lbs

7-9 Peopie = 3600ibs

(Group weight= Weight of all people, gear, supplies and food)

3. Special Rates Available for Children under 16 depending on Group Size
4. Lodging in Bethel Available.

5. Boat fee paid directly to driver of vehicle in Quinhagak.

http://www.pbadventures.com/print/arolik.htm! 2/9/2011



. Carl & Beverly Williams
P.0.Box 2073 |
Bethel, AK 99559
- (907) 543-2958 — ST -Lo¢
email: cwilliam@unicom-alaska.com
' bwilliam@unicom-alaska.com

Dan,

Here is the survey, I hope you can read it. Grad school finished off what was
already pretty poor penmanship.

To sum up in legible form:

The river is “navigable” for rafts and kayaks from as far up the main (Seuth
Fork) as I have been able to get in a float plane. ’

With people in Quinhagak buying more jet units, I am seeing more people
further up the river than ever before. Even at moderate water flows, you can
get a jet boat up the river well above the conjunction with the East Fork.

We are seeing more people from “outside” the area using this river as well as
the Kisaralik, Aniak, Kanektok and Goodnews Rivers. Most of this use is
coming “over the ridge” from Dillingham.

i
The South Mouth may (and I stress the word may) be navigable at high water,
but from repeated flyovers, I can tell you that entire sections/stretches of that
fork go completely dry in July and September even in “normal” years.

The increased levels of use are being reflected in dramatically reduced catch
sizes and numbers for rainbows and grayling. I’ve never kept track of the
Dolly Varden, since I've never actively sought them on the Arolik. To date, the
salmon runs seem to be unaffected.

Let me know if there is anything else I can do to help.

ores

Carl L. Williams



¢

TONY KNOWLES, GOVERNOR

STATE OF ALASKA

DEPARTMENT OF FISH AND GAME

ANILCA Program
333 Raspberry Road
Anchorage, AK 99518-1599
PHONE: (907) 267-2248
FAX: (907) 267-2472

October 10, 1996
REQUEST FOR ASSISTANCE FROM ALASKA RESIDENTS:

The Alaska Department of Fish and Game and the Alaska Department of Natural Resources are
requesiing help from the public and agency personnel in collecting information on specific rivers and
streams throughout Alaska. While we have extensive knowledge of Alaska’s water bodies, specific
information is still needed on many of the state’s 14 million acres of inland navigable lakes and rivers.
In particular, we need information from individuals who have used these waters so we can catalogue
historical and contemporary use, as well as hydrological characteristics. Any personal observations
and concerns are also helpful and appreciated.

Attached 1s a questionnaire to be completed with any accurate details you can provide. Sign the form
preferably witnessed by a notary or Post Office employee. The information you provide will help the
Departments in addressing access, management, and ownership issues which are increasing

throughout the state.

Return to: ANILCA/Nav Waters Project
Alaska Department of Fish and Game
333 Raspberry Road
Anchorage, AK 99518
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WATERBODY USE AND OBSERVATION
QUESTIONNAIRE
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CONTEMPORARY USE

A.  What sections of the waterbody are you familiar with? Also, please identify on
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B. When have you used or observed others using the waterbody? Please include the

following details:

Month(s) and year(s) .

Type and size of watercraft

Type of propulsion

Amount of gear and people transported - ;
Launch site

Travel distance upstream and/or downstream
Any obstructions causing portage and. where . . -
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1. CONTEMPORARY USE (Continued) -

C. Do you know of any other people using this waterbodv but never observed their

use? Please explain in detail.
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II.. HYDROLO GICAL CHARACTERISTICS -

A. Describe this watérbody as observed by you. Please include widths, depths,
gradients, obstructions (artificial ‘and natural) and seasonal water flows, i.e.,
lower dry periods, ﬂood periods and freeze up periods.
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PERSONAL COMMENTS

A. Please explain why you believe that sections of the waterbody (are) (are not)
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Waierbody Use and Observation Questionnaire
Return majling:

Attn: ANILCA PROGRAM
Access/Navigable Waters Section
Alaska Department of Fish and Game
333 Raspberry Road

Anchorage, AK 99518 -

Date: Feb 16,2007
Full Name of Interviewee: Mark D. Rutherford

Signature of Interviewee:

Current Address: PO Box 13569, Burton, WA. 98013
Phone Number: 206- 463-1456
Water body Name: __Arolik River. South Fork and East Fork

U.S.G.S quadrangle map name known: Goodnews B-7 (South Fork) Goodnews C-8,
Goodnews C-7

PLEASE ATTACH ADDITIONAL PAPER OR INFORMATION TO BEST
DESCRIBE YOUR EXPERIENCES

A. Please describe the waterbody. Please be as specific as possible and include
widths, depths, gradients, obstructions (artificial and natural), and seasonal water
flows, i.e., lower dry periods, flood periods, and freeze up periods.

South Fork Arolik from confluence with Crater creek to confluence of East Fork. Put in is
located between Kisogle Mountain and Island Mountain at the mouth of Crater creek
where it joins the south fork. Width varies from 20 feet wide to 100 feet. Depth varies
from 6 inches to 3 feet. There are no obstructions. The entire river, both Forks are class I
and class II.

The seasonal flow is characterized by high water in June and again high water from
August through September when the fall Bering Sea storms arrive. I’'m not sure when
freeze up occurs. I have experienced only one flood which occurred in the second week of
September, 2005 when the region received a major “pineapple express” storm. The river
rose over the bank and all the flood channels were running. At flood stage it is not a
pleasant river for rafting because the gravel bars for camps are submerged. However at
flood stage local hunters from Quinhagak were able to ascend up by jet boat at least as far
as the East Fork confluence with the South Fork.



B. Have you ever used the water body?
I use the South Fork once or twice per summer for weeklong guided fly-fishing float trips.

1) How long have you been using the waterbody, and how often? Include months and
years. What sections of the waterbody are you most familiar with? Attach a map if
necessary.

Mr. Richard Voss, manager of the Arctic National Wildlife Refuge and I first floated the
East Fork (from Arolik Lake) in 2002. The dates were July 27 — August 2, 2002.

I'have been floating the South Fork Arolik since 2003 when I first floated it, also with
Richard Voss. The dates were August 4 — 10, 2003.

Other dates of use which are documented in my logbooks:
July 11, 2004- July 19 2004

July 12, 2005- July 18, 2005

August 1- August 7, 2005

September 8- September 14, 2005

July 31- August 6, 2006

August 8 — August 14, 2006

2) What types of activities have you conducted on the waterbody? Example fishing,
hunting, boating, transportation, and guiding.

The activities we are pursuing is guided fly-fishing, rafting, wildlife photography, and

wilderness camping.

C. How do you access the water body?
To access the South Fork of the Arolik I use an air taxi service named Tikchik
AirVentures out of Dillingham (907) 842-5841. The pilot, Rick Grant lands, in a pond
near Crater Creek and we begin rafting at the confluence of Crater Creek and the South
Fork. Thave also used Tom Schlagel, of Bay Air to access the South Fork of the Arolik.

1) Where do you actually enter the water body?
See above: “at the confluence of Crater Creek and the South Fork.”

2) Where do you travel to?
We raft between Crater creek and the estuary over the course of 5-10 days.



3) Where do you take out at? List names of roads, trails, etc.

Take out is either a pick up by floatplane .5 miles east of the mouth of the Arolik (at
Kuskokwim Bay) or to take out on the beach at the mouth and then arrange pick up from
the village of Quinhagak.

Are there more access points that you are familiar with but have not used?

There is a take out .3 miles east of the estuary / beach on a dirt road connecting to
Quinhagak. It is used daily by 2 jet boats operating for “Alaska West” which run day trips
fro fly-fishermen up the Arolik.

4) If there are obstructions, is it possible to portage?
NA

D. What type of craft do you use when you are on the water body?.
Aire, Outcast, NRS, and Sotar rafts

1) What is the size of the craft used?
10-16 ft. inflatable rafts with inflatable floors.

2) What type of propulsion is used on the craft?
Oars

3) What is the weight of the craft?
XX- Less than 100 lbs XX- 100-400 Ibs 400-800 800-1000+ 1bs.

4) What is the estimated weight of the gear and people transported?

Less than 100 Ibs. 100-400 lbs 400-800 800-1000+ lbs.
Almost exactly 120 lbs per raft which is 3 persons plus gear ( 1200# is the load a
Dehavailland Beaver can carry to the put in pond.)

5)What is the largest size craft you have seen on this waterbody?

I see quite regularly various 18 foot outboard powered Jet boats with hunters from
Quinhagak.

6) Based on your experience, what is the largest craft this water body could support?
18 foot outboard powered Jet boat. See above



E. Have you observed other people on the waterbody? In what types of crafts? What
activities?

I see other people in watercraft on every trip. One always sees 1-2 jet boats per day on the

lower river and when fall storms arrive in August caribou hunters run up the river in

search of Caribou at least as far as the mouth of Keno creek where I have spoken with

various Quinhagak hunters.

1) Do you know of anyone who is paid to take people out in a boat on the waterbody as a
guide?

Just myself and the 2 guides per day which operate out of Alaska West’s Camp and run

upriver essentially everyday from July 1- August 30.

2) Do you know of anyone that has used this waterbody but not actually seen them on the
water body?

I know dozens of people who have used the water body including USFWS researchers out

of Togiak Wildlife Refuge, ADF&G researchers, several fly fishermen from Fairbanks

float it every year etc... ~

F. Please list any other contacts that would provide first hand accounts of use on this
water body. '

Richard Voss, USFWS (907) 456-0253

Carl Lunderstadt, USFWS (907) 842- 1063

Rick Grant, Tikchik AirVentures (907) 842-5841

John Markoff, Reporter New York Times, (415) 288-5177

More by request from my list of guests/ clients
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The Togiak National Wildlife Refuge (Refuge) Public Use
Management Plan (Plan) states that every three to five years
the Refuge staff should formally evaluate the Plan and
determine if changes are needed. The Refuge staff is
currently conducting a review and has already determined

that some parts of the Plan should be revised. We are asking

you to help determir= the scope of revision by suggesting
where changes should be made. The staff does not intend to
prepare a new plan, only to make changes where needed.
This planning update also provides information about the
Plan and what has happened since it was completed.

Public Use Management Plan

The Public Use Management planning process began in

January 1987 with mailings and workshops addressing issues,

goals and objectives and developing options to address the
issues. A draft Plan was released in April 1990 and the final
Plan was released in February 1991. The Plan was a
cooperative effort between the State of Alaska and the U.S.
Fish and Wildlife Service. In addition to providing
management direction for Refuge lands, a full chapter was
devoted to manageme-t of State shorelands and waters.

A major focus of the Plan is management of guided sport

fishing along rivers within the Refuge boundary. Special Use

Permit allocations for sport fishing guides and establishment
of a competitive system to select sport fishing guides are
identified for most areas of the Refuge. Other issues
addressed in the Plan include conflicts between subsistence,
commerdial and recreational users; knowledge of Refuge
resources; the desire for consistency between State and
Federal management; concerns about trespass, littering,
water quality and levels of visitor use and the desire for local
participation in sport fish guiding.

As identified in the Plan, sport fishing guides are
“competitively selected based on evaluations of their written

‘proposals. An evaluation panel determines which applicants,

in the judgment of the Fish and Wildlife Service, are best

PUBLIC USE MANAGEMENT PLAN = **UPDATE**

TOGIAK NATIONAL WILDLIFE REFUGE

Novembaxr 1995

qualified to provide services offered. Proposals are evaluated
on criteria including, but not limited to, demonstrated ability
and experience in this or related fields; demonstrated
knowledge of the resources; description of services proposed;
and history of compliance with related State and Federal laws
and regulations.

The Plan divided the Refuge into 13 management units (see
map, page 6). Nine of the units (Kulukak River,
Negukthlik /Ungalikthluk River, Upper Togiak River, Three
Rivers, Cape Peirce/Cape Newenham. Upper Kanektok
River, Arolik River, Upper Goodnews River and Wilderness
Lakes) are managed primarily by the Fish and Wildlife
Service: The other four units (Igushik/Snake Rivers, Lower
Togiak River, Lower Kanektok River and Lower Goodnews
River) are managed primarily by the State of Alaska. Lands
adjacent to the rivers are privately owned and the State of
Alaska asserts jurisdiction on the waters and lands beneath
the waters (shorelands).

The Plan allowed the existing level of guided sport fishing to
coatinue on the Upper Goodnews River (Unit 12) through
the 1995 season. Allocation of guided sport fishing use for
the river was deferred until additional resource and use data
could be acquired. The Plan also stated that when non-
guided use zpproaches or exceeds the level of guided use, an
analysis is to be conducted to determine if further regulation
of non-guided use is needed. Since the Plan was completed,
non-guided use has increased substantially and it has reached
or exceeded the level of guided use on the Kanektok and

-+ —-=~Goodnews Tivers: The Refuge staff has also gathered new

data on Refuge public use and natural resources.

When Refuge staff began working on the Goodnews River
allocation, it was determined that efforts should be deferred
until a full review, and revision, if necessary, of the entire Plan
was undertaken. All information gathered for the Goodnews
River Environmental Assessment will be incorporated into
this review. This review and subsequent revision will
determine what changes should be made to the existing




Plan Review and Revision

The Togiak National Wildlife Refuge Public Use

~-.. Management Plan states that every three to five years the

Refuge staff should formally evaluate the Plan and determine
if changes are needed. The Plan was completed in February
1991,

The Plan has been amended four times. The amendments
prepared to date were minor and required limited, or no
environmental analysis. The proposed revision will be more
extensive and will affect several sections of the Plan. A
comprehensive environmental assessment will also be
prepared along with the draft revision.

The purpose of this review is to determine what issues should
be addressed and what revisions should be made to the Plan.
At a minimum, sport fishing opportunities will be allocated in
Unit 12 - Upper Goodnews River and the level of non-guided
use refuge-wide will be addressed.

Public involvement is essential to making any changes to the
Plan. Public comments, staff recommendations, local and
State government recommendations, research results, and
other relevant information will be reviewed and considered.

The following section identifies issues raised by Refuge staff,
resource users, or others,

Issuzs

*  Level of non-guided sport fishing use

There has been a substantial increase in the number of
non-guided sport fishing groups on the Kanektok and
Goodnews rivers since the Plan was completed.
Concerns havebeenraised about crowding and potential
for resource impacts from the number of people now
visiting the rivers. The Plan states that long-term
management will be directed toward an allocation of 50
percent guided and 50 percent non-guided use. When
non-guided use approaches or exceeds the level of guided
use, an analysis will be conducted to determine if further
regulations of non-guided use are needed. Current data
shows that non-guided use has reached or exceeded that
of guided use on the Kanektok and Goodnews rivers.

If non-guided use limits are considered, they must be
considered for all Refuge river systems or use would
likely be displaced from one river to another, merely
moving the problem, not solving it.

Concerns have been raised regarding illegal sport fish
guiding. To conduct commercdial operations within the

. Togiak Refuge a Special Use Permit is required.

Investigations are underway and several people have
been cited for illegal guiding.

Guiding in areas not addressed in the Plan

Requests have been received to provide guided sport

- fishing-services in areas that were not-specifically

identified in the Plan such as Pungokepuk Creek and
Ongivinuck River. Competitive sport fish guiding
permits have been issued for the Wilderness Lakes,
Kulukak River, Upper Kanektok River, and Upper
Togiak River. Prior to permitting new sport fish guiding
opportunities, land ownership questions, access
difficulties, concerns about fisheries resourees, and
demand for use will have to be addressed.

Specific requests for change

There have been several requests to change specific parts
of the Plan.

The following have been requested:

- Increase the number of visits per week that sport
fishing guides are allowed on identified Wilderness
Lakes. Currently permittees are allowed one visit
per week per authorized lake.

- Authorize additional guiding on the Togiak River.
Increase the number of guided motorboat trips to
the Upper Togiak River from the lower river.
Currently, access is limited to one boat with four
people daily. Authorize guided fly-in day use for
sport fishing in addition to the three fly-in
motorboat use zones and one motorboat access
permit.

- Increase the three-day camping limit on the lower
Kanektok River. Currently camping on State
shorelands without a permit is restricted to three
consecutive days at one site.

Expansion of the Cape Peirce Wildlife Viewing Area

Refuge staff has recommended that the Cape Peirce
Wildlife Viewing Area be expanded to include Sangor
Lake. Use of this area as an access point and visitor
camp location will minimize impacts to seabirds and
marine mammals.



Unit

Management Emphasis

Guided Sport Fishing Management

Other Management

Unit 8 -
Lower
Eanektok
River

State management-
maintaining & ensuring
access to public waters.

Short-term uses (e.g., camping, hiking & fishing) allowed; State permits
required for activities that occur at 1 site for longer than 3 days; permanent
camps, temporary base camps & lodges prohibited on State shorelands.

Unit 5 -
Upper
Kanektok
River

Maintaining subsistence

opportunities, high quality

recreational opportunities,
wilderness values & wild

fishery stocks.

..Float guides 1 start every other day;

maximum of 12 people & 4
boats/group; scheduled in advance.

2 temporary base camps for motorboat
guiding; 24 people at one time; 6 boats
maximum; boat capacity - 2 clients & 1
guide; generators, chain saws & other
motorized equipment not allowed.

June 15-September 15, camping
within 1/4 mile of the river
limited to 3 consecutive days at 1
place; after 3 days, camps must be
moved a minimum of 1 mile; 1-
night camping limit at Kagati
Lake outlet. No other limits on
non-guided use. River Rangers;
annual public meeting held in
village.

Unit 10 -
Arolik River
System

No unit-specific general
management direction. -

No sport fish guiding permits issued by
U.S. Fish and Wildlife Service.

June 15-September 15, camping
within 1/4 mile of the river
limited to 3 consecutive days at 1
place; after 3 days, camps must be
movéd a minisium of 1 mile;
camping limits do not apply to
subsistence users. No other limits
on non-guided use.

Unit 11-
Lower
Goodnews

‘Il River

State management-

maintaining & ensuring
access to public waters.

Short-term uses (e.g., camping, hiking & fishing) allowed; State permits
required for activities that occur at 1 site for longer than 3 days; permanent
camps, temporary base camps & lodges prohibited on State shorelands.

Unit 12 -
Upper
Goodnews
River

Maintaining subsistence
opportunities, high quality
recreational opportunities,
wilderness values & wild
fishery stocks.

No allocation made; established level of
guided use to continue until allocation
completed.

June 15-September 15, camping
within 1/4 mile of the river
limited to 3 consecutive days at 1
place; after 3 days, camps must be
moved a minimum of 1 mile;
camping limits do not apply to
subsistence users. No other limits
on non-guided use. River
Rangers; annual meetings in
village.

Unit 13A/13B
Wilderness
Lakes

Maintaining subsistence
opportunities, high quality
recreational opportunities,
wilderness values & wild
fishery stocks.

Fly-in use authorized; maximum of 8
people/group; 1 visit per operator per
lake a week; no landings if other groups
on lake or shore except Togiak,
Goodnews, & Kagati lakes; no fuel,
equipment or boat storage.

Izavieknik River float trips - 3 camping
nights.

-=|- subsistence users. No other limits

June 15-September 15, camping
within 1/4 mile of the lakes
limited to 3 consecutive days at 1
place; after 3 days, camps must be
moved a minimum of 1 mile;
camping limits do not apply to

on non-guided use.




* Pending Lawsuits

Regarding management of navigable waters, two lawsuits,

-, Katie John vs. United States of America and Native Village of

 Quinhagak vs. United States of America may have significant
" affects on Refuge management. Under "Katie John”, the
Federal government may take over management of
subsistence fisheries in navigable waters within the Refuge.
The plaintiffs in Quinhagak vs. United States have requested .
that the Togiak Public Use Management Plar be written with
the navigable sections of the Kanektok and Goodnews rivers
ircluded as public lands.

Since the outcome and timing of decisions on these lawsuits
are unknown, management of navigable waters within-Togiak
Refuge will remain under State jurisdiction.

What Comes Next?

Let us know if we have identified those areas where we
should consider changing the Plan. Please provide your
comments by December 20, 1995. For your convenience, you
can reply on the back of this page which is pre-addressed.
Comments received during the Goodnews River public review
last year are on file and will be considered. Public meetings
and dates will be announced.

The Fish and Wildlife Service will carefully review all
comments received and will determine what parts of the Plan
should be changed. A draft revised Plan and Environmental
Assessment will be prepared and distributed for public review

* 'in the spring of 1996.

If you have any questions or wish to requsst additional
information, please contact:

Refuge Manager

Togiak National Wildlife Refuge
P.O.Box 270

Dillingham, Alaska 99576

Phone: (907) 842-1063
Fax (907) 842-5402

FROM:

TO: Togiak National Wildlife Refuge
P.O. Box 270
Dillingham, Alaska 99576

staple here



WATERBODY USE AND OBSERVATION
QUESTIONNAIRE

DATE: ~ /,9 20 5L

FULL NAME: é/&zh— /da / /%t/"];h

SIGNATURE: /% m

AGENCY AND TITLE: Deir3/

CURRENT ADDRESS: 70 Bor 287 Ll 3058
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PHONE NUMBER: . . <76 7 6‘%‘5;’*4 Z‘L‘?

WATERBODY NAME: /4 e, / X e

LOCATION: /&/ /i ~e,/ f=
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CONTEMPORARY USE

A. What sections of the waterbody are you familiar with? Also, please identify on
the enclosed map.

- L #/“Vféw/ Pt A e 2V
Sast Bk fo g porth Sos ahe
Mofared B fesheg i

B. When have you used of observed others using the waterbody? Please include the
following details:

Month(s) and year(s) (2 / g5 7 Je5

Type and size of watercraft (E L wndd /' /&, 31'\7['5
Type of propulsion Y0 hors= )€ [
Amount of gear‘and people transported “ 2 Lo f'f5 ,Q,// f’vﬂqevr %2860 /bs Y
Launch site A’ro e LaF= 7 '
Travei distance upstream and/or downsream < €_ 0»\00 v
Any obstructions causing portage and where ND



II.

CONTEMPORARY USE (Continued)

C. Do you know of any other people using this waterbody but never observed their
use? Please explain in detail.

/P Kwow OUQCMW /%5”’@’

HYDROLOGICAL CHARACTERISTICS

A. Describe this waterbody as observed by you. Please include widths, depths,
gradients, obstructions (artificial and natural) and seasonal water flows, i.e.,
lower dry periods, flood periods and freeze up periods.

The w15 (e e S q‘”’(\z LI fe”‘%
M/\_Q, (o)\\& M [‘ob\b SO e Vo t{ﬁwﬁ@



OI. PERSONAL COMMENTS

A. Please explain why you believe that sections of the waterbody (are) (are not)
capable of supporting water travel.

| 7Za %z//&//L s Ca_/’; M % /
7}7/0‘4’{’@ /\L% 5«%/}9&7//[5 f?@wﬁc[ —eyé’y S tewipns

B. Other comments.

/'Z_Wau/d V@{’%/ /% rrves %jq/’a\.
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In This Issue:

The Twitch and Flutter Technique
Silver Salmon Where-to, How-to
The Dilemma with Catch and Release
North Slope Char: Purt 2
Arolik River for Rainbows

. Grayling, Sockeye, more

Dear Alaska Anglers:

During the last five years of Alaska
fishing, I've noticed a strange yet iden-
tifiable behavioral trait welling up within
me.

I'm not fishing with the same drive I

‘had in years past. This lack of ambition
has no ties to age or physical handicaps.
I've slowed down because of what I
have seen on the water and in the fish
I catch and release. And herein lies the
problem.

Catch and release is a great idea. In
many waters, however, it is failing to
perpetuate stocks of fish. In my under-
water observations of sportfish, I've
noticed anywhere from 30 to 80 percent
of the fish observed to have minor to
severe hook-induced injuries. Large fish
I catch or observe almost always exhibit
the most deformities. Unfortunately,
many die from these injuries, which is
one reason why fishing in Alaska waters
isn’t as good as it was 10 years ago.

Sure, you may argue that catch and
release is better than someone bonking
a trophy rainbow on the head when it
was only a 14 or 18 incher. At least a
few more people were able to enjoy that
fish, you might reason. But what did
these people actually enjoy? Were they

fishing out of boredom, or were they
out-of-staters who yanked the hook out
of the fish’s mouth, or allowed it to flop
on the bank for minutes before kicking
it back into the water? Just what did they
get out of handling such a rare and
precious resource as a 30-inch rainbow,
12-inch grayling or 18-inch char?
Lifelong memories? If I were to venture

a guess, most anglers forget the fish

(continued on page 7)
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Special Report

The Arolik: Underdog Rainbow
Fishery of Bristol Bay

When anglers congregate around the
fireplace and talk of premier rainbow
streams, it’s seldom the Arolik is men-
tioned. However, if you’re looking for
good rainbow and salmon fishing along
with massive doses of wilderness, the
Arolik is a stream to consider if youre
willing to tolerate its inconveniences.

- The Arolik River is located between
the Goodnews and the Kanektok rivers.
Draining a watershed of approximately
570 square miles, the rver flows
generally northwest for 70 miles, with
the North Mouth emptying into
Kuskokwim Bay. The main stem, the
South Fork Arolik, has its headwaters
at Tatlignagpeke Mountain, while the
East Fork Arolik has its headwaters at
Arolik Lake. The mouth is located five
miles south of Quinhagak.

The Arolik has a gravel bottom and
moderate current throughout most of its
length. However, because of its shallow

depth, navigation with a jet or prop bo:
is difficult, if not impossible. This is
walk/float/backpack. The exception
the lower few miles of river.

Air access is via landing strip ne:
Snow Gulch, or landing on Arolik Lak
and floating down the East Fork in ¢
inflatable. :

The Arolik is not as productive
fishery when compared to th
Goodnews and the Kanektok rivers.
does, however, receive less anglir
pressure than the previously name
rivers. In 1987, only 272 guided us
days were recorded, most of this in tt
lower river where one sportfish guic
operates a motorboat camp. Because |
the low water conditions in the upper 1
miles of river, anglers may have to to
their inflatables for several miles i
reach deeper channels for floatin;
That’s a lot of walking, but many angle

(continued on page !
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B -,_;»5 Anglers

dre, compassion, pathos. em-
. .7feeling of oneness with the fish
vironment ignite a spark that burns
« - -and brighter in some anglers than in
5 Bolstered with this new vision, a
xy few swim out of the turbulent sea of
‘uman frailties. They vow to protect the
thmgs that are beautiful, to sample them with
rmmmal chance of harm, and to bring peace
to the natural world as well as to their own
souls.

Without such a vision to guide us as we
enter our 40s, 50s or 60s, we blind ourselves
to the joys that underlie why we fish: to
refresh the spirit, to touch the elusive yet
attainable, to bring hope into our lives when
world news and events scream hopeless-
ness. We create our own Nirvana on the
stream, a temporary escape from the
purgatory of everyday life. Just as an evil man
might not realize the hell he is living on earth
because he is so caught up in his own self
importance, so must we as anglers be
diligent to avoid self-indulgent reasons for
angling: for a skin mount, to brag about our
angling skills to others, or to get caught up
in the predatory mindset of catching fish after
fish, for the sole purpose of possessing the
physical, when it is the absolute abstracts of
wildness, beauty, serenity and freedom that
our souls crave. To ignore such warning
signs is to proclaim mankind as Nature’s big-
“~st mistake. Indeed, most of the fish in this

2stial Garden of Eden are dying at the

-uegligent, unenlightened hands of man.

Yes, we can catch fish, and we can keep
fish, but we must do it with respect. And if
releasing fish is the goal, let us first look at
our reasons for fishing, which will then guide
us in our actions for the day. As anglers, we
must continue to grow morally, ethically, and
philosophically, or risk spiritual death. It is

humbling for the egoist, yet heartening for
the enlightened, to hear that we are created
from the same elements as the fish we pur-
sue. With heightened awareness, we realize
that to injure a fish is to destroy a fragile and
umnique corporeal vessel that contains a power
we can'’t fully comprehend. Some calil it the
universal spirit of life, the breath of God, the
Tao. To sense its full power, we must
journey into the mystical world, where no
physical boundaries exist between fish and
fisherman.

Once there, the angler discovers the
greatest accomplishment in fishing is not in
his skill nor in the size of the fish, but rather,
in becoming one with the fish he pursues.
This is the greatest fishing secret of all, the
the key to our salvation as anglers.
—Christopher Batin.

Special Report

“ntinued from page 1)
__iit's worth the effort. This is a float where
you pack extremely light, with most of your
gear fitting into a backpack, to lighten the in-
flatable, just in case. However, with heavy
snowfall, and subsequent higher water levels

8 Tl Alda Angr®, lssue Number SS

from snowmelt, this is looking to be a good
year to float the Arolik.

In comparing catches on the Arolik with
nearby streams, expect to catch from ¥ to
2 of what you would normally catch on the
Goodnews or Kanektok. Also, the East Fork
has few rainbow trout. On the other hand,
Arolik grayling average 16 inches.

Arolik Lake, located at 440 feet is roughly
2.3 miles long by .5 miles wide. The outlet
stream is located in the far northwest cor-
ner of the lake. Around the lake you'll find
several inlet streams, all less than two miles
long. The southern end is the deepest, with
over half being deeper than 100 feet. The
maximum depth is roughly 185 feet. The
northern end has considerable shoal area.
The pH is 7.5, and water temperature
hovers in the low 50s.

Lake trout are plentiful but seldom exceed
two pounds. Dwarf populations of resident
arctic char are present, but. not plentiful.
Grayling are not abundant. Herring patterns
with gold tinsel and gold fiash ilies catch fish
here. Grayling are fussy about dries. Green
emergers seem to take the most fish.

Section 1 -

After it leaves Arolik Lake, expect the first
20 miles of the East Fork to be slow-moving
water coursing through braided channels that
meander through dense stands of overhang-
ing willows. The bottom composition is
roughly 40 percent silt and sand, 50 percent
fine gravel and 10 percent medium gravel.
Flow is roughly 15 to 19 cfs. The channel
here is often less than 20 feet wide, and the
bottom, especially in mid to late summer, is
carpeted with dense algae, creating problems
for floaters when water is low. About two
miles down from the lake several pools are
good for grayling and lake trout. Whitefish
and red salmon are also interspersed
throughout the area.

The remaining miles consist of swift-
moving river flowing more than 5 fps. The
bottom is mostly large rocks and rubble in
a channel 20 to 33 feet wide. The vegeta-
tion is willow, with ample sedges. The area
is a prime salmon spawning habitat.

Section 2

Section 2 is a major salmon spawning area,
offering excellent fishing for all five species
of Pacific salmon, rainbow trout, char,
whitefish and grayling. It runs for about 24
miles from the East-Fork-South Fork Junc-
tion to the North-South Mouth Junction. Ex-

" pect swift current flowing down a relatively

straight channel. The bottom is clean gravel,
with large gravel and rocks in the upper
stretches. Water is also clear. Pools are
scarce in the upper part of this section, and
rainbow trout fishing is fair to poor.
However, approximately 2 to 3 miles south
of the East and South Fork Junction, expect
fair to good fishing conditions. Stream width
is over 130 feet with an average depth of 15
inches. Water velocity is considerably slower

. here: The pool to riffle ratio is 3: 7. Rough

estimates of bottom composition suggests 10
percent sand, 30 percent fine gravel, 50 per-

cent medium gravel, 10 percent coarse
gravel. Readings indicate water temperature
ranges from 51 to 55 F with a pH of 7.5.

Expect to catch king and chum salmon in
season, and in the side sloughs, char and
grayling. Rainbow trout and lake trout are
also available throughout this section.

Section 3

In Section 3, the upper North Mouth of the
Arolik, the current averages about 2 mph,
with a bottom composition of roughly 20 per-
cent sand and silt, 60 percent fine gravel, and
20 percent medium gravel. The streambed
meanders haphazardly, and the pool to riffle
ratio is 2: 3, excellent holding structure for
rainbow trout. Submerged roots near under-
cut banks and channels, and overhanging
willows provide additional cover. This stretch
offers possibly the best ramnbow trout fishing.
Because of the shallow water, fish are often
spooky, requiring light leaders and long
casts. Grayling and char are also present in
fair numbers. Saimon are plentiful. In eariy
to mid July expect to see thousands of pink
salmon in this section of river, along with
chum and king salmon. Expect water
temperatures in the low 50s.

Peach-colored egg patterns are especial-
ly effective here. Because of the low, clear
water, it’s commmon to see holding rambows.
An upstream cast and dead drift will reward
the angler with a view of the interception.
Rainbows here will often‘ charge a dozen feet
or more from their holding area to take a fly.
Flies that resemble the benthic drift of the
river are also effective. }

Sculpins, salmon fry and eggs are the
predominant fish remains in stomachs of rain-
bow trout. Tricoptera and Homoptera in-
sects are predominant in catches, and fish
are taken predominantly on patterns
resembling these food items.

Although it handles about 30 percent of the
water volume of the river, the South Mouth
of the Arolik reportedly has minimal fish
populations.

Section 4

Section 4, the lower 10 miles of the North
Mouth is subject to tidal influence. It has a
mud/sand bottora, slow current, and width
of up to 200 feet. Tall grass line the bank.
This area offers a good salmon fishery, but
has few resident sportfish species.

The lower %3 of the river is the property
of Qanirtuug Inc, and permission is required
for camping or travel on these lands. The
State of Alaska asserts that this river is
navigable, and therefore subject to state
management.

For more information, contact U.S.
Fish and Wildlife Service, Togiak
National Wildlife Refuge, P.O. Box
270, Dillingham, Alaska 99576.

The Arolik is divided into four regions,
each with its own fishery and water condi-
tions. This float is not for the novice, and ex-
perienced ‘floaters/anglers should be
prepared for stretches of low water,
especially late in the summer, which could
impede progress.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

IN REPLY REFER TO: 1011 E. TUDOR RD.

» ALASKA 99503
DES 85-27 ANCHORAGE, ALASKA JUN ? I%

Dear Reader:

National Wildlife Refuge, Alaska. This CCP/EIS has been prepared pursuant to
Sections 304(g)(5) and 1317 of the Alaska National Interest Lands Conservation
Act of 1980 (ANILCA), Section 3(d) of the Wilderness Act of 1964, and Section
102(2)(c) of the National Environmental Policy Act (NEPA) of 1969. The final
CCP/EIS includes five alternative strategies for long-term management of the
Togiak National Wildlife Refuge.

When producing long~term management plans for the Nation's national wildlife
refuges, the U.S. Fish and Wildlife Service actively seeks comments from the
general public on the development of management alternatives and on the choice
of a preferred management strategy. The management of national wildlife
refuges in Alaska must conform to the legal and administrative requirements
that are listed in the first section of this document. Those that have a
direct impact on the development of the long~range plan and on the choice of
the preferred management alternative are discussed below.

According to the National Wildlife Refuge System Administration Act and
Section 304(b) of ANILCA, no use of a national wildlife refuge will be
permitted unless it is first determined to be compatible with the purposes for
which the refuge was established. Section 304(g) of ANILCA requires the
preparation of a comprehensive conservation plan (CCP) such as this for each
unit of the National Wildlife Refuge System (NWRS) established or enlarged by
the Act. The CCP designates areas within the refuge according to their
resources and values, outlines programs for comserving fish and wildlife
Tesource values, and specifies uses within each area that may be compatible
with the major purposes of the refuge. 1In addition, the plan discusses
opportunities that will be made available for fish and wildlife oriented
Fecreation, ecological research, environmental education and interpretation,
and economic use of refuge lands. Comments received on the range of
management alternatives and permitted activities presented in this plan will
be taken into account during the development of a final plan.

In addition to presenting the Service's long-range management strategies for
Togiak Refuge, the CCP evaluates the effect of the proposed management
alternatives on subsistence uses and needs, as required by section 810 of
ILCA. - The- law requires the Service to give adequate notice and hold public
hearings before implementing any part of the plan determined to have an effect
on subsistence. The public hearings held in conjunction with the development



VII. ENVIRONMENTAL CONSEQUENCES

INTRODUCTION

The purpose of this section is to identify, describe, and compare the
biological and socioeconomic impacts that would result from implementing each
of the management alternatives. Each alternative contains many broad
management directions. To provide a basis for assessing the alternatives,
descriptions of likely developments and events in the refuge were prepared.
These scenarios focus on probable public (recreational) use on the Kanektok,
Goodnews and Togiak rivers in the wilderness area, and oil and gas activi-—
ties. None of the other permitted uses and activities are expected to result
in significant impacts. In all of the scenarios it is assumed that reasonable
management practices and the best available technology will be applied.

A scenario was developed for each alternative. The public use segment of each
scenario is based on the management directions for that alternative and on
information supplied by the refuge manager, ADF&G, local residents, guides,
and air taxi operators. Recreational use levels were estimated for the
Kanektok, Goodnews (the three forks), and Togiak rivers in 1990 based on use
estimates in Tabies 12-14. The assessment focuses on the impacts of these
recreational use levels on the rivers in the wilderness area. It must be
stressed that the use estimates are based on limited available data, and are
not intended to indicate precisely the level of recreational use in 1990.

The oil and gas segments of each scenario are based on the management
directions in the refuge alternatives and information in the Bristol Bay
Regional Management Plan. The reader should refer to the Bristol Bay Regional
Management Plan for information on the effects of regional development,
including cumulative impacts, resuiting from private, local, state, and
federal actions.

The reader should understand that neither the Service's selection of a
preferred alternative nor the adoption of a plan necessarily means that all of
the specific developments and use levels outlined in the scenarios, including
timing and locatioms, would happen exactly as described. The scenarios are
sets of reasonable assumptions and estimates that provide a basis for
assessing each alternative. In the future more detailed site-specific
environmental assessments and environmental impact statements will assess
proposed oil and gas projects in the refuge.

Definitions
Because of the general nature of the assessment and the lack of numerical and

statistical information regarding refuge resources, impacts are often
expressed in relative terms. The meanings of these terms are as follows:

~226~



Tables 24-26 show the different alternative sport fishing levels in 1990 for
the Kanektok, Goodnews and Togiak rivers. Recreational use on each of the
three rivers in the refuge would increase in Alternative A from the 1984 level
due to the increase in unguided users. A total of 5,360 nonlocal people would
visit the three rivers. The Kanektok River would receive the heaviest use.

On the Kanektok River guided float trips would account for the largest
proportion of use, followed by unguided fly-in trips, unguided float trips and
gulded motorboat trips. Unguided float and motorboat groups would signifi-
cantly increase over the next six years. The scenario assumes, however, that
with the reduction in catch limits there would be a decline in the number of
unguided fly-in groups from the 1984 level. It is estimated thar:

o A total of 745 groups (or 2,670) people would use the river in 1990, of
which 95 of the groups (670 people) would be guided and 650 groups (2,000
people) would be unguided; in other words, an average of about 8 groups
would come to the river every day during the season. This includes day
users, floaters, and motorboat users.

0 There would be 90 groups (520 people) that float down the river, of which
40 groups (320 people) would be guided; this mean an average of one float
group would begin floating the river every day during the 90-day season of
use.

o A total of 530 groups (1,650 people) would fly to the river and fish for
several days on the river; 30 of these groups (150 people) would be guided.

o A total of 125 groups (500 people) would use 21 motorboats on the river
for recreational purposes, of which 25 groups (12 motorboats) would be
guided. (This does not include motorboats used by local residents for
subsistence purposes.)

0 Five temporary guide camps would be permitted along the river in the
refuge, the same as in 1984.

Guided motorboat and float trips, and unguided float trips would account for
the largest proportion of use on the three forks of the Goodnews River. Use
levels and facilities would be as follows in 1990:

o A total of 150 groups (or 660 people) would use the river for recreational
purposes, of which 45 groups (315 people) would be guided and 105 groups
(345 people) would be unguided; in other words, an average of almost two
groups would come to the river each day during the season of use.

0 Forty-five groups (240 people) would float the river, of which 15 groups
(120 people) would be guided; this means that an average of one group
would begin floating the river about every two days. (Guided float use
was increased over 1984 levels, unlike other guided groups, because of the
low level of use that year.)

o A total of 55 groups (195 people) would fly to the river and fish in the
area for several days; 15 of these groups (75 people) would be guided:

-231-
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In this issue:

. B How you can particpate in planning for public use in the Togiak Refuge;
B> Major issues and concerns facing future management of the refuge;

B Roles and responsibilifies of resource management agencies within Togiak Refuge.
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This bulletin is the first in a series of steps to provide
opportunities for the public to become involved in the
preparation of a public use management for Togiak Na-
tional Wildlife Refuge. The Alaska Department of Natural
Resources and the U.S. Fish and Wildlife Service (Ser-
vice) will jointly conduct the public involvement effort
for this plan.

During the past year several complex legal questions
that relate to the planning effort have been addressed,
mostly relating to management jurisdictions. As a result,
it has become clear that successful management of
refuge resources and programs will depend on agree-
ment of management objectives among the U.S. Fish and
Wildlife Service, the Alaska Department of Natural
~esource, the Alaska Department of Fish and Game,
_ocal Native village corporations, refuge user groups, and
~ other interested parties. ‘

The purpose of this first update is to briefly describe

Kagati Lake

N

the planning effort and ways in which the ‘p.ubli'c can par-
ticipate. In addition, this bulletin is intended to provide
information of refuge programs.

This is your opportunity to become activély_ involved
in the process. Any ideas, concerns or suggestions that
you may have are valuable for the successful comple-.
tion of this project. We would like to hear from you.

Managing Public Use in the
Togiak National Wildlife Refuge —

Betwéen 1981 and 1984, resource managers noticed
an accelerating trend in sport fishing on the TogiaklRefuge;
recreational use during that period is estimated to have
increased from about 3,000 use days a year to more than
12,000 use days a year. As a result of this rapid changg,
refuge users became increasingly concerned over poten-
tial impacts to established subsistence activities, sport-
fishing oppoftunitiesd and wilderness values.



fn 1984 the Fish and Wildlife Service placed a moratorium on the issuance of any new permits to conduct com-
mercial sport fish guiding activities in the Togiak Refuge. The moratorium was to remain in place until the issues
“and concerns could be addressed through a planning process. With the approval of the Togiak Comprehensive Plan
in 1987, the decision was made to prepare a public use management plan for the refuge. In preparing this plan,

the Service would increase efforts to collect public use data on refuge rivers and provide opportunities for the public
to determine how the refuge rivers should be managed.
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LEGEND ® Village Corporations

(See addresses below)

Wilderness Area

Permission to use privately owned lands is required from the
appropriate local village corporations at the addresses below:

Native Lands Selected 1. Choggiung Limited, P.O. Box 330, Dillingham, AK 99576
2. Manokotak Natives Limited, Manokotak, AK 99628 )
. i ative Limi .0, i 9678
D7 wative Lands Gomveyes 3. Togiak Native Limited, P.0. Box 169, Togiaic AK 958

- 4. Twin Hills Native Corporation, Twin Hills, AK 99576
-~ == Refuge Boundary 5. Kui?s’aruk- Native Corpraration, Goqqnfeygs_ Bay, QK 99589
. - 6. Arvig Native Corproation, General Delivery, Platinum, AK
©Eek o 99651 ’ )
Q ; 7. Qanirtuug, Inc., General Delivery, Quinhagak, AK 99655
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Alaska’s Wildlife Refuges

Alaska’s 16 national wildlife refuges range in size from

: Izembek, the smallest at 321,000 acres, to the Yukon

~Delta Refuge at 19.6 million acres. The Yukon Delta

Refuge is larger than Rhode Island, Connecticut,

Delaware, New Jersey, Massachusetts and Hawaii
combined.

Three interior refuges straddle the Arctic Circle. Salmon
run up rivers on most refuges. In fact, salmon from the
Bering Sea ascend the Yukon River to spawn in the

freshwater streams of their birth of the Yuko# Flats Refuge .

— the longest salmon run in the U.S.

Kenai and Tetlin refuges are the only refuges accessi-

ble by road year-round. Kenai, first established to pro-
tect moose, is well known for its two canoe routes and
scenery. Several refuges have designated wilderness areas
while others contain wild rivers. Alaska’s 16 refuges make
up 88 per cent of the acreage of all national wildlife
refuges.

Each refuge is an important component of the U.S. Na-
tional Wildlife Refuge system. Animals, for the most part,
remain in Alaska (except for caribou which range into
Canada). However, waterfowl and other migratory birds
fly between Alaska and other states and countries. Salmon
are another resource shared across international

boundaries.

The National Wildlife Refuge System

National Wildlife Refuges are established to provide,
preserve, restore, and manage a national network of lands
and waters to meet society’s needs for areas where the
widest possible spectrum of benefits associated with
wildlife and wildlands is enhanced and made available.

The U.S. Fish and Wildlife Service is steward of over
400 refuges across the country. The refuge system, a col-
‘lection of lands and waters, began in 1903 when Presi-
dent Theodore Roosevelt established the tiny Florida
refuge called Pelican Island. Refuges provide aquatic,
coastal woodland, desert, tundra and mountain hatitats

on more than 88 million acres for our nation’s wildlife.

The work of the U.S. Fish and Wildlife Service encom-
passes all phases of fish and wildlife management at the
federal level. The Service conducts extensive research and
management programs to preserve and perpetuate birds,
ammals and fish in cooperation with the states and other
nations of the world.

A refuge protects habitats and wildlife. Because of
refuges, a Canada goose nestling on the Yukon Delta
Refuge is assured of winter food and shelter on refuges
in Oregon and northern California.




What the plan will do?

The plan will ldentn‘v how different sections of rivers
in the Togiak Refuge should be managed. The prepara-
" tion of the plan will be guided by several major goals.
Based on public comment, these goals may change or
be modified:

° Provide for continued opportunities for subsistence
and recreational use of refuge resources.

¢ Provide for a range of high quality recreational
opportunities, including wildernes areas that
emphasize naturalness, solitude and primitive recrea-
tion, and areas that may not have wilderness qualities
as a key feature of the recreational experience.

° Maintain wild fishery stocks in their naturally
occurring species diversity, abundance and age class
compoaosition.

° Ensure public access to navigable or public waters
of the state.

The plan will identify specific goals and objectives for
how each section of river should be managed. Specific
guidelines for accomplishing these goals will then be
developed through the planning process. Developing
these will take extensive discussion of the types of

7 management tools available to each agency. In some

~ cases, the U.S. Fish and Wildlife Service, Department of
Natural Resources or the Department of Fish and Game
may lack authority to meet a management goal without
changes in legislation or regulations.

if you have any guestions or comments on the plann-
ing process or the public involvement schedule, please
contact Pete Jerome or Rob Walkinshaw at the addresses
below:
Pete Jerome
U.S. Fish and Wildlife Service
Togiak National Wildlife Refuge
P.O. Box 270
Dillingham, Alaska 99576
(907) 842-1063

Rob Walkinshaw
Department of Natural Resources
P.O. Box 107005
Anchorage, Alaska 99510-7005
(907) 762-2660

The Togiak National Wildlife Refuge — An Overview

National wildlife refuges are established to provide,
preserve, restore, and manage a national network of lands
and waters sufficient in size, diversity and location to meet
society’s needs for.areas where the widest possible spec-
trum of benefits associated with wildlife and wildlands
is enhanced and made available. One special refuge in
Alaska is the Togiak National Wildlife Refuge.

Established in 1980 by Congress, the purposes of the
refuge are to protect the diverse fish and wildlife
resources, provide for subsistence use by local residents,
and protect the quality of clear flowing streams, rivers,
and lakes. It encompasses about 4.2 million acres of land;
2.3 million of which has been Congressionally designated
.. as a National Wilderness Area. In area, the refuge is
| equivalent in size to the states of Connecticut and Rhode
Island.

The Togiak Refuge includes coastal areas in Bristol Bay
and the Kuskokwim Bay. Mountainous upland areas that

define the watersheds for several major river systems
characterize the refuge landscape. The diversity and abun-
dance of the fishery resources on the Togiak Refuge make
this area unique. All five species of Pacific salmon spawn
in refuge waters. Resident fish populations of rainbow
trout, dolly varden/arctic char, arctic grayling, lake trout,
and northern pike occur in lakes and rivers throughout
the refuge.

These important fishery resources support local,
regional, and state wide economies. Subsistence, com-
mercial, and sport fisheries contribute to these economies.
More than 2,000 people in the villages of Manokotak,
Togiak, Twin Hills, Quinhagak, and Goodnews Bay are
directly dependent on the future health and viability of
refuge resources. In addition, unsurpassed sport fish angl-
ing opportunities in a natural wilderness setting has
created a major industry of national and international

. importance.



What lands and resources are affected by the plan?

Land ownership patterns and management authorities
~within the refuge are complicated. Outlined below are
the categories of land in the refuge and the agencies or
groups responsible for management of each category.

Uplands and non-navigable waters

The Service manages federal lands within the refuge,
In most cases, this includes the uplands and non-navigable
~ waters both within and outside the designated wilderness
area. When Congress created Togiak refuge, it identified
the purposes for which the refuge was created. Congress
directed USFWS to manage the refuge to protect the
diverse fish and wildlife resources, provide for subsistence
use by local residents and protect the quality of clear flow-
ing streams, rivers and fakes.

Shorelands, tidelands, submerged lands
and watercolumns

The state of Alaska owns the lands under many of the
rivers in-the refuge and all tidal areas adjacent to the
refuge. The Submerged Lands Actof 1953 and the Alaska
Statehood Act of 1958 and the state consittution provide
for state ownership of shorelands (the beds of navigable
rivers), tidelands (lands subject to tidal influence) and
' submerged lands (lands seaward to 3 miles from shore).
/" Shorelands, tidelands and submerged lands adjacent to

or within Native Corporation lands are also state owned

and subject to state management.

Determinations of what waters are navigable and
therefore in state ownership is an ongoing process in
Alaska at both the administrative and judicial levels. The
state is currently identifying the rivers w:thm the refuge
that it believes are navigable.

In addition to the shorelands, tidelands and submerg-
ed lands, the state owns all watercolumns within the
refuge, regardless of whether the waterbody is navigable
or not. The watercolumn is the actual water that is in a
lake or river. This ownership is provided the Acts inden-
tified above and the state constitution. Along with the
Department of Natural Resotirces, the USFWS also may
have certain authorities to manage watercolumns within
the refuge. The Service’s authority to regulate certain uses
on watercolumns to protect refuge lands and for conser-
vation purposes stem from the two provisions of the U.S.
consitution (the property clause and the commerce
clause). These laws provide for watercolumn managemenit

by both the Service and the state. The purposes to which
f;tate waters should be managed is stated in Article VI
~Section 14 of the Alaska State Constitution, which states:

Free access to the navigable or public waters of the
state...shall not be denied any citizen of the United States

.

or resident of the state, except that the legislature may
by general law regulate and limit such access for other
beneficial use of public purposes.

Regardless of the detailed legal authorities that each
agency asserts that it has over shorelands, tidelands,
submerged lands and watercolumns, the USFWS and the
State have agreed to work cooperatively to ensure that
exisiting and future activities occurring on these lands
and waters are compatible with the purposes for which
the refuge was established, and the purposes for which
the state was given ownership of tidelands, submerged
lands, shorelands and watercolumns.

Native Village Corporations

Local native village corporations own or manage lands
that have béen conveyed under ANSCA. These include
land selections by nine different village groups and total
more than 480,000 acres. Additionally about 420 native
allotment applications have been filed, of which some
33,000 acres have been patented or approved. The state
owns many of the shorelands adjacent to these Native
lands. How the state manages these lands will also be
addressed in the planning process.

| SpaWning soékéyé ’salmon
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Continued subsistence use is a purbbse of the Togiak National Wildlife Refuge

Preparing the Public Use Management Plan —

Between January and April, 1987 workshops were held
throughout the refuge to identify specific issues and con-

cerns relating to public use. The following major issues
were identified:

* Increasing conflicts between recreational and sub-

sistence users
Increasing conflicts between motorized and non-
motorized recreation use

* Increasing impacts to Wllderness values (naturalness,
solitude) _

* Loss of high quality sport fishing opportunities

* Increasing litter and trespass on private lands

* Lack of consistent management objectives between
various land managers and landowners

By early 1988, State and Service resource management
-agencies began working to resolve conflicts between user
roups on several rivers. The U.S. Fish and Wildlife Ser-
- vice; the Alaska Governor’s Office, Division of Govern-
ment Coordination; the Alaska Department of Natural
Resources; and the Alaska Department of Fish and Game

met several times to discuss land use and resource pro-
blems on the Togiak, Kanektok, and Goodnews Rivers.
As a result of these meetings, a public involvement
strategy was developed to help complete the public use
management plan.

How Can You Be Involved?

The Alaska Department of Natural Resources and the
U.S. Fish and Wildlife Service will be conducting a public
involvement effort. Many of the issues being addressed
in the plan will involve resolving conflicts between
various user groups, it will be very important that all in-
terested agencies, groups, and individuals participate (we
will provide opportunities). The following schedule will
guide the process:

This introductory newsletter provides interested agen-
cies, groups and individuals an opportunity to learn about
and comment on the planning approach and public in-
volvement process.

Continued

‘



Public Involvement, cont’d, —

A workbook will be prepared that describes the ex-
isting management situation and possible management
alternatives, It will provide interested agencies, groups,
and individuals the opportunities to participate in the
development of draft plan recommendations. (December
1 - February 15, 1989).

Workshops will be held in Togiak, Quinhagak,
Goodnews Bay, Dillinghan and Anchorage. The
workshops will last several days in each location.

A newsletter summarizing the results of the
workbook/workshop process will be distributed to in-
terested agencies, groups, and individuals. (March 15,
.1989).

Develop draft plan and interim policy for 1989 field
season. (April, 1989).

Public review of draft plan. (April 1 to June 1, 1989).

Open house and public meetings conducted on draft
plan. (April 15 - April 30, 1989).

A newsletter summarizing the results of the draft plan
will be distributed to interested agencies, groups, and in-
dividuals. (May 30, 1989).

Final plans prepared and available for public review.
(October 1, 1989).

implement plan - April 1, 1990.

Recreational use on the Kanektok River
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ADMINISTRATIVE REPORT.
By Avrren H. Brooxs.

= INTRODUCTION.

For a number of years Congress recognized the necessity of
making the plens for Alaskan Invesiigations far in advance of the
opening of the field season by including the annual grant of funds in
the first appropriastion bill passed. This policy made the money
available between the first of Japuary and the middle of February,
and thus the plaps, including the moving of supplies during the
winter, could be carried oub economically and efficiently. In 1912
the appropriation for the continuation of the investigations of tha
mineral resources of Alaska was not made until August 24 end was
reduced from $100,000 to $90,000. -As a consequence of this delay
but little could be accomplished and the projects undertaken could
be carried out only at relatively heavy expense. Only three pariies
out of the twelve eventually dispatehed to Alaska had o full season’s
field work, these being supported up to the end of June by the balance
left from the funds of the previous year, and from July 1 to the time
the regular appropriation became available by the temporary grants
made by Congress.  Several other parties were dispatched as these
temporary grants permitted, but the funds were so inadequate that
the parties were undermanned and but poorly equipped.

In spite of the lateness of the appropriation, it was deemed best,
in view of the large number of investigations for which there was
urgent need, to undertake certain pieces of work. It was, however,
fully realized that this work would be very expensive in proportion
to the results which could be achieved.

Twelve parties in all were engaged In surveys and investigations
during 1912. Of these, two started in April, one in May, two about
the 1st of July, and the others between the 10th and 29th of August.
The average length of the Alaska field season in the past has been 110
days; the average of 1012 was only 53 days. Moreover, the parties
worked late in the fall, when rouch time was lost owing to unfavorable
weather.

Armong the important pieces of work which had to be abandoned
were an explorstion through the western part of the Colville basin to

7
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Point Barrow and geologie and topographic reconneissance surveys
in the Talkeetna and Broad Pass regiops. In preparation for the
latter work provisions had been dispsatched to Valdez Creek, some 300
miles from the coast, at very heavy expense. A reconnaissance of
the Yakataga region and detailed geologic and topographic surveys
of the eastern part of the Matanuska eoal fields and of the Willow
Creck gold district were slso plans that could not be earried out.

The twelve,parties included ten geologists, two geologie asgistants,
four topographic engineers, one traverseman, two hydraulic engineers,
and fourteen packers, cooks, and other assistants. In addition {o
this, some gage readers were employed who gave only part of their
time to the work. Seven of these parties were engaged in geologic
work, three in topographic surveys, and two in the investigation of
water resources. The results can be 3ummarized as follows:

The areas covered by geologic reconnaissance surveys, on a scale
of 1:250,000 (4 miles to the inch), amount {o 2,000 square miles; by
detailed geologic surveys, on a seale of 1:62,500 (1 mile to the inch),
525 square miles. Much of the time of the geologists was devoted
to tho investigation of speeial field problems in the important mining
districts, the results of which can not be presented in terms of area.
No topographic reconnaissapce surveys were made in 1912, but
detailed topographic surveys of 298 square miles, on & scale of 1:62,500
(1 mile to the inch), were completed.

In the Yukon-Tanana region 69 gaging stations were maintained
in 1912 for an average of 14 weeks each, furnishing data on the water
regources of the Fortymile, Eagle, Seventymile, Birch Creek, and
Fairbanks districts.

To state the work geographically, one party was in southeastern
Alsska, two in the Copper River basin, three in the Prince William
Sound region, one on Kodiak Island, three in the Yukon-Tanana
region, one in the lower Yukon and Iditarod regions, and one in
northeastern Alaska.

Among the important results of the year was adetailed geologic and
topographic survey of the mining district nesr Ellamar and Land-
locked Bay, & reconnaissance of the Ruby Creck mining district, and
the completion of the geologic survey from Porcupine River north-
ward to the Arctic Ocean. The preliminary investigation of the
water resources of the more important mining districts in the Yukon-
Tanapa region, begun six years ago, was also completed.

The following table shows the allotment, including both field and
office expenses, of the total appropriation of $90,000 to the districts
investigated. In preparing this tablo the general office expenses
were divided among the distriets in proportions determined by the
cost of the surveys in cach district, allowance being made for varia-
tions in the character of the work. The results are expressed in
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round numbers, The item “General investigations” includes the eost
of working up field data on districts that were not under survey during
the year and the cost of collecting the siatistics of production. In
past years the total funds have always been allotted. In 1912, how-
ever, the conditions already referred to made a full seagson’s work
impossible and a part of the money was therefore not allotted. This
unallotted balanee will be used in the preliminary work necessary to
carry on the surveys planned for 1913,

Allotment fo Aluslan surveys and investigations in 1518,

Southenstern Alaska. ... .. ..., AR - 1§
Copper Blverragion......ooee i i 24, 500
Prinve Willizm Sound and hudmk Island.....oooo..o.. e 23, 800
B <01 N €1 DI 15, 000
Northesstern Alaska. ... ... ... e aan 5,000
General investigations. .. .. ... i 7, 700
Unalobled. oo e 16, 00n

90, 600

In the following table the approximate amount of money devoted
to each class of investigations and surveys is indicated. Tt is not
possible to givg the exact figures, as the same party or even the same
man may have carried on two different kinds of w ork, but this state-
ment will help to elucidate a later table, which will summarize the
complete areal surveys.

Agprorimuaie allotments to different Minds of surveys and tnvesligntions tn 1913,

Detailed goologieo surveys..ooo oo §15, 600

Recoonaissanee geologic BUrveys ... ... e, 3, 500
Special geologic invesligations. ... ... ... 12,000
Detailed topopraphic surveys. ..o, 15,200
Investigation of water resOUICes. . .. e iicc i 5, 600
Collection of statistics of mineral production.....o.............. 1100

Miscellaneous, including clerical salaries, administration, in-
spection, instruments, office supplies, and equipment........ 15,600

Upallotbed. ..o i aecaaaan s 16, 00
40, 600

Allotments for salaries and field expenses, 1512,
Scientific and technical salaries. ... ....... e $36, 970
PField expenses. ... .....ooiiiiiiiiiiii .. SO 18, 370
Clerical and other office and f.ﬂ‘e;i"eﬂdﬁ&(‘)llﬁ SRPENSEA. o n e 18, 660

TRAHOEEE - oo oo e e e e, 16,000
90, 000

The following table exhibits the progress of investigations in Alaska
and the anmual grant of funds sinco systematic surveys were begun in
1898, It should be noted that & varying amount is expended each
year on specin] investigations, yielding results whieh cen not be ex-
pressed in terms of area.
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Progress of surveys in Aloska, 18581912,
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GEOGRAPHIC DISTRIBUTION OF INVESTIGATIONS.
GENERAL WORK.

The writer was employed in office work of the Alaska division
until August 31, when he was appointed vice chairman of the Alaska
Railroad Commission. Most of his {ime from that date to the middle
of February was devoted to work of the commission. During this
period the administration of the Alaska division was in the hands
of George (. Martin, ae acting geologist in charge.

The writer, in company with the other members of the com-
mission (Maj. J. J. Morrow, Eng. Corps, U. 8. A., chairman; L. M.
Cox, civil engineer, U. 5. N.; and C. M. Ingersoll), left Washington
for Alaska September 2 and returning reached Washington November
27. About 4wo months wers devoted to investigations in Alaska,
during the course of which Katalla, Kenai Peninsula, the Willow
Creek district, Valdez, Cordova, Fairbanks, Chitina, Haines, Skag-
way, and Jmneau were visited. The commission was charged
specifically with the duty of investigating the transportation problem
and rallway routes. Incidentally considerable information on
mining developrent was collected, and ihis is embodied in the
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The Fairbanks district continued in 1912 to be the largest producer
of placer gold of the Yukon. It can not maintain this position long
without & radical change in mining conditions which will meake it
possible to exploit profitably its extensive bodies of low-grade placers.
But little has been accomplished in this direetion, and the best hope
of the future lies in obtaining direct railway connection with tide-
water. Accounts of the mining progress during the year i the
Yukon-Tanana region are presented on pages 203-222 of this report,
and in the Ruby, Innoko, and Iditarod districts on pages 279-303.
It remsains here, therefore, to consider only the mining in some of the
more isolated camps that were not visited by any member of the
Survey in 1912. The data presented were obtained from what are
believed to be reliable sources.

Bonnifield and Kantishna districts.—The Bonnifield and Kantishna
districts are remote camps in which mmmg costs are excessive. So
far as learned, placer mining was continued in these districts on about
the same scale as in previous years. About 50 or 60 men were
engaged in mining in these two distriets, and the gold output in 1912
is estimated to have a value of about $50,000, which is approximately
the same as that of 1911. Several men who were formerly engaged
in placer mining in the Kantishna district have turned their atten-
tion to prospecting auriferous lodes. A fact bearing on a possible
easterly extension of the placer gold of the Bonnifield district has
recently come to the writer's notice. This is to the effect that sev-
eral years ago a little placer gold was mined on McCumber Creek, a
tributary of Jarvis Creek. Jarvis Creek flows into the lower Delta
River from the southeast. This evidence and other facts kunown
about the geology suggest that the gold-bearing rocks of the Bonni-
field district may extend into the unsurveyed region lying south of
the Tanana and esst of thé Delta,

Koyukuk and Chendalar districts.—Only one or two placer mines
were operated in the Chandalar district during 1912, and these in
only a very small way. On the other hand, the Koyukuk district
had an exceedingly prosperous season. It is estimated that more
than 400 men were employed in the Koyukuk distriet during the
niining season. It is reported that some very rich placer ground
was found on Hammond River by sinking to & depth of 60 to 120
feet. Some successful prospecting with churn drill is said to have
been done in this field. The gold found is chiefly very coarse, one
nugget worth $280 being reported. Work continued in 1912 on
Emma, Smith, Swift, Nolan, Minnie, and other creeks previously
developed, but det aﬂs in regard to these t‘peratwna are lacking.
Mining was also continued in “the Indian River region, in the south-
western part of the Koyukuk distriet.
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KUSKOEWIM BASIN,

Much of the Kuskokwim basin is still but little known. Although
prospectors have reamed over most of it, littls thorough prospecting
hes been done except in those streams which hesd in the Innoke
divide. A small amount of placer gold has beon found in the head-
water region of the Kuskokwim, but no mines have been developed.
The mining in that part of the Knsk@kmm lying near the Iditarod-
Innoko distriet is described elsewhere in this report (pp. 209-303).

During the last few years there has been considerable prospecting
of the region tributary to the lower Kuskokwim, between the 1dita-
rod distriet and Bering Sea. The information at hand indicates that
the geologic conditions in this region are similar to those in the Idita-
rod. Auriferous gravels have been found at many places in the
region, but so far as has been learned no very rich deposits have been
disclosed. Placer mining on 8 small scale has, however, been carried
on, notably in the Anniak River, Tuluksak River, and Goodnews Bay
regions. The value of the total gold production to date is estimated
to be between 375,000 and $100,000, In 1912 there were probably
some 200 men in this general field, most of whom were engaged in
prospecting rather than in productive mining. So far ss can be
learned (for the district has not been examined by a geologist), eon-
giderable low-grade placer ground has been found which would not
yield profitable returns under present costs and methods of mining.
Some richer gmveis that have yielded returns to the ordinary manual
methods of operation have also been found. Plans have been for-
mulsted for the installation of dredges and hydraulic plants with the
purpose of exploiting somo pf the gravels of lesser gold tenor. This
region presenis no greater difficulties of transportation than other
inland distriets of Alaska which have been profitably exploited.
Ocean vessels can enter Kuskokwim River and transfer their freight
direct to river steamers. The placers, however, are 30 to 60 miles
from the linits of steambonat navigation, and in the absence of wagon
roads this presents a serious obstacle to the installation of heavy
machinery. The localities ' where productive mining has been re-
ported are on Bear Creek and its {ributeries and other streams in
the Tulukssk basin. These placers are said to be nearly 100 miles
distant from the Kuskokwim. In 1911 considerable excitement was
caused by the finding of gold placers in the Anniak River basin. So
far as can be learned, the discoveries made did not justify the inrush
of miners which took place. It is reported, however, that several
promising finds have been made and that & number of claims on
Marvel Creek were worked in 1912, This stream is said to be about

! In the shsence of any msp of the reglon it is diifionlt 1o looats tis soumeed of reported disooverles, Thi
difloulty is incrensed betsuxe 4 single stream may be salled by Pwvo diffegent names,
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MINERAL RESOURCES OF THE GOODNEWS BAY REGION.

By Gronce L. Hagrinaron,

INTRODUCTION.

" The Goodnews Bay region as here considered embraces the terri-
tory lying south of Arolic River and draining into Kuskokwim Bay.
It thus includes the Arolic and Goodnews river basins and the inter-
mediste area. Some information regarding the area south of Good-
news Bay as far as Cape Newenham is "llS«J included in this paper.
- The surveys of this region in 1919 covered an area of approximately
1,400 square miles and extended from longitdde 159° 40 to 162°
west, and from latitude 59° to 59° 40° north. A traverse of the
Yukon-Kuskokwim portage was also made. R. H. Sargent, topo-
graphic engineer, in general charge of the work, made the topo-
- gigphic surveys on which the geologic work north of Goodnews Bay
. was based. South of Goodnews Bay charts and maps of the United
Biates Coast and Geodetic Survey were used as a base. The geologic
nappmg and investigation of mineral resources were done by the
wnter A cook and o station assistant to Mr. Sargent completed the

party
The party left Seattle on the power schooner Uzmo on June 19 and

7 made a landing in Security Cove, just east of Cape Newenham, on

the evening of July 4. About two-thirds of the supplies and pro-
visions and all other equipment were landed in the boats of the Sur-
vey expedition at the same time. The supplies were transported
‘throughout the season by boat or by back packing, A 80-foot poling
boat and & 20-foot dory, together with a 2-horsepower gasoline engine
* of the detachable hang-over type, were obtained at Seattle, and the
- poling boat was used on Goodnews River, and the dory for such shore

- werk as was necessary. Field work ended at Kwinak (Quinhagak
post office) on August 18. The return to Seattle was made by way
of Bethel and the Kuskokwim-Yukon portage, Mr. Sargem, with the
field assistants going up the Yukon and the writer going down and

- continuing to St. Michael and Nome, where he spent o few days in

the collection of statistics while awaiting the steamer Victoria.

i _ Fransportation from St. Michael to Nome was afforded by the United
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short distance belcmf their confluence the creek flows through & pass
in the hills in a rock-cut canyon at least 75 feet deep for perha sRait
a mile before crossing the wide valley of Goodnews River, into %hieh
it finally empties. The stream now flows on the south side of &l
pass, very close to'the base of the hill on that side. Numerousams
lnkes, with gravel banks, lie in the pass. This lake-dotted deposiﬁ‘fsu
interpreted as being # moraine that fills the preglacial valley &F f;iie
creek, As the g}acwr retreated the stream sought the lowest place
through the pass, which happened to be at one side of the &&9&&%
Sines reaching bedrock it has continued cutting until it has formed
the present canyon. At the confluence of the two streams, Whats
both are {lowmg through unconsclidated materisl, the channel x&ﬁ%
proximately in the position of the preglacml channel, : '
Tt is believed that numerous changes in drainage, even of the mj@y
streams, were brought sbout by the glaciation of this regmnf Ti&é
low lake-dotted pass between the forks of Goodnews River was :
ably the preglacial channel of that streani. The pass has been 8
with gr:wel as is shown by the gravel banks of the many laks
which He in it. These Inkes differ from the Inkes of ﬁw&-’?hm
origin and from some of the lakes Ivmg at elevations above the flood
plains, practically all of which are in mossy bogs and have banks of .
peat or moss. :

NIVATION.

Nivation, or ercsion somewhat similar to glaciation but on & 91
smaller scale and produced by accumulat:mns of snow, Whm&i
last from one season to another, has been an effective agent Ja't
formation of & number of minor topographic features in this region
To nivation is a,ttnbzzted the abundance of small mﬂeys of gen

siapes of the hzlls in the vxcnnty of Securztv Corve.

At the heads of a few of the valleys the snow banks develop ci
like forms, one of which was observed near the granite-limestong
tact in the vicinity of the glacml lake at the head of Tunulik

. TRAVEL ANYD TRANSPORTATION.

In many respects this region is one of the most inaccessible in
Alasks for & small expedition. For a number of years it hasébsm
necessary to come overland from the Yukon either by the pertage
or by way of Iditarod, or to travel in a kayak or canos, v by  small
schooner or sailing boat from Togiak, During the sumuper. oi,},&ig -
an &00-ton schooner was placad on the run between Seattls and Betheks -
and this boat made two trips and afforded the most satisfag
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freipght and passenger service that has been available to the inhabi-
tants of the Jower Kuskokwim for many years. Daring the winter
of 1918-19 there was an acute shortage of provisions, which had to
be brought at heavy expense from the Yukon, on secount of the fail-
ure of one of the supply schooners to bring in winter provisions.
This schooner was scheduled to bring in supplies during 1919 also
but had not reached Bethel when the Geological Survey party left
the region in September.
Practically all supplies are landed at Bethel, although some of the
smaller vessels will land supplies ingide the spit at the entrance to
. Goodnews Bay, as well as at some points between the bay and Bethel.
From Bethel supplies are brought down the river and bay by means
of & lnunch to Kwinak and to Mumtrak, the village in the vieinity
of the schoolhouse at Goodnews Bay. - Supplies for the Arolic basin
are brought from Kwinak either by poling bost in the summer or by
dog sled in the winter und early in the spring, For the mining
operations on Wattamus Creek, which flows into a tributary of Good-
news River, supples are taken in summer up the river in poling boats
or by kayaks fo the landing about 3 miles from the scene of mining
operations, where they are transferred to a small scow which is lmed
and poled up to the camp at Wattamus. In winter supplies may be
brought by dog teams from either Mumtrak or Kwinak. The freight
rate on genera,l merchandise from Seattle to Bethel in 1919 was $35 0
ton, from Bethel to Mumtrak 2 cents a pound, and from Mumtrak to
Wattamus Creek 5 cents a pound.
A monthly mail service was in effect from Holy Cross to Bethel
" and from Bethel to Kwinak during the summer of 1019. Contracts
had also been let for a monthly winter service from Kwinak to
Togiak by way of Goodnews Bay. In addition to the regular serviee
“thus afforded mail is put on such schooners as sail from Seattle for
the Kuskokwim. A schooner, already mentioned as e&rrying sup-
plies, was also intrusted with the mail and left Seattlo in July, but
had not reached Bethel when the Survey party left that place in
September. In addition to mail service a monthly passenger service
is afforded by the trips of the mail carrier from Holy Crossto Kwinak
and return, his launches and boats providing the most comfortable
way of crossing the portage.
’ CLIMATE.

A Weather Bureau station has alveady been established at the
schoolhouse ot Mumtrak. Owing to the short time during which this
station has been in operation relatively few meteorologic data are
yet available, During the early part of the season of 1919 the pre-
mlmg winds were westerly or southwesterly; later in the season
easterly and southieasterly winds were more common. Surveys dur-
ing the season were greatly hindered by stormy and foggy weather,
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