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INTRODUCTION

The State of Alaska has recently become the focal point of major
decisions concerning marine and land resources. Many of the decisions
which must be made will have national significance and will have a
lasting impact on the future of Alaska and its resources. It is very
important that comprehensive and accurate natural resource data be
collected and made available to form the basié for developing sound
planning for the State of Alaska.

The Alaska Department of Fish énd Game has, since statehood,
accumulated an abundant amount of data concerning the distribution, life
history, habitat requirements and human uses of many species of fish and
ganme.

This volume presents a compilation of existing commercial, sport
and subsistence fishery information for the Western-Arctic Alaska
areas. The report is divided into two primary sections: (1) a written
narrative and (2) a portfolio of mapped data. The written narrative
includes characterizations of each fishery and tabularization of
statistical data. Historical catch, effort, economic value and escape-
ment statistics are included. The map section includes distribution
mapping for all significant finfish and shellfish species. Major
fishing areas are delineated for all commercial species. Critical
salmon and shellfish spawning areas are indicated, by species, where
known. Shellfish rearing areas, by species, have also been noted where

known.



It is imperative that those who use this report recognize that fish
populations are a dynamic, ever—-changing resource. The information
contained within this report is as up to date as possible, but changing
land tenure, human use and development, and a multitude of natural
factors require that data be continuously gathered and updated.

‘Most of the information in this report was obtained from Alaska
Department of Fish and Game biologists, much of it unpublished before
now. Additional contributions were made by other staff members and from
members of other resource agencies. These contributions are greatfully

acknowledged.



KUSKOKWIM RIVER AREA SALMON FISHERIES

INTRODUCTION

The Kuskokwim River area includes all waters of the Kuskokwim River
and its tributaries and all coastal waters between Cape Newenham,
including Nunivak Island and St. Matthew Island, northward to Cape
Romanzoff. (Figure 1 ). The Kuskokwim River is one of the largest
rivers in the state, second only to the Yukon in size and length. The
main river originates in central interior Alaska near Medfra, flows
southwest for approximately 850 miles through the Kuskokwim Mountains
and empties into the Bering Sea. It is heavily laden with silt
throughout most of its length. Most of the major tributaries enter from
the south and east. These include the Aniak, Holitna, Stony, Swift and
Big Rivers. The headwaters include the North, East, South and Nixon
forks of the Kuskokwim., The Takotna River drains an area northwest of
the Kuskokwim near McGrath. The area extends from the coastal Yukon-
Kuskokwim lowland in the west to the central Alaska Range in the east.
The Kuskokwim River valley is a wide, flat basin with numerous small
ponds and lakes. Edging the Kuskokwim River valley to the west are the
Kuskokwim Mountains, The Holitma lowland oécupies the central portion
of the basin between the Alaska Range and the Kuskokwim Mountains, with
the Taylor Mountains-Nushagak Hills on the south. The lowlands of the
upper Kuskokwim are an extension of the Tanana lowlands.

For management and regulatory purposes, the Kuskokwim area is
divided into four subdistricts. These include: lower Kuskokwim River

(335-10), from Eek Island to Mishevik Slough near Tuluksak; middle
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Kuskokwim River (335-20), from Mishevik Slough to Kolmakoff River above
Aniak; Quinhagak (335-40), approximately five miles of shoreline adjacent
to the village of Quinhagak located at the mouth of the Kanektok River;
Goodnews Bay (335-50); and the upper Kuskokwim River (335-30), above the
Kolmakoff River (Figure 1 ). The upper Kuskokwim River subdistrict has

been closed to commercial salmon fishing since 1966.

COMMERCIAL FISHERIES

Description

All five species of North American Pacific salmon are‘indigenous to
the area. Chum salmon are the most abundant, followed in descending
order of abundance by coho, king, sockeye and pink salmon. All five
species are present in the Kuskokwim, Kanektok and Goodnews River
drainages. Chum and pink salmon occur in most of the coastai streams
and chum salmon are found in most of the streams on Nunivak Island.

Commercial salmon fishing in the Kuskokwim arga dates back to 1913
or earlier (Table 1 ). The fishery prior to 1961 was often poorly
documented, sporadic in nature and generally small. Since 1961 the
commercial salmon fishery has expanded considerably in terms of harvest,
effort and efficiency of the fishing fleet. The expansion of the
commercial fishery was made possible through increased marketing
potential and by improvements in tendering facilities. The product is
primarily fresh or fresh-frozen.

The average annual salmon harvest for the Kuskokwim area from 1960
to 1974 is approximately 163,000 fish, which represents less than one

percent of the total statewide salmon catch for the same period



(Table 1 ). Since 1960 coho salmon have accounted for 35 percent of
the Kuskokwim area salmon harvest, followed by chum (32 percent), king
(22 percent), pink (7 percent) and sockeye (4 percent).

In addition to salmon, commercial catches of whitefish and sheefish
have been recorded in the Kuskokwim area since 1967 (Table 2 ). There
has been a limited sale or barter of freshwater species in this area for
many yvears., Most of the catches shown in the table are fish sold only
to stores in Bethel. The majority of whitefish and sheefish catches are
incidental harvests made during the coho fishing season.

Most of the commercial catch in the Kuskokwim area is dressed, iced
and shipped elsewhere for further processing or sale. In the Quinhagak
district floating processing ships are used. In recent years, the
production of salmon roe for food and bait has been increasing and this

product is becoming more important.

Timing

In the lower Kuskokwim subdistrict, the king salmon run begins just
after break-up in late May and extends to the end of June, peaking
sometime in mid-June. Since 1971 the Department has allowed a bonafide
commercial chum salmon fishery in the lower Kuskokwim subdistrict
immediately after the king salmon season. The fishery is open from June
25 until July 31; however, it generally closes in mid-July. Only gill
nets of six inches or smaller mesh size can be operated, and the area is
restricted to the lower 49 miles of the river below Napakiak. Chum
salmon appear in this subdistrict around the first week of June, peak in

late June and early July and continue to run until mid-August. Very few



sockeye are harvested in the lower Kuskokwim in most years. Those taken
are incidental to the king and chum salmon fisheries. The actual sockeye
harvest, however, is often largely unknown due to incorrect species
identification by buyers and fishermen. The sockeye run usually occurs
in the lower Kuskokwim from the first week of June to the middle of

July. Coho salmon begin to appear in this subdistrict in mid to late
July and continue to run intc September and October. Many subsistence
fishermen do not fish the month of August due to poor weather conditioms,
moose hunting and other food gathering activities, but commercial effort
has been strong in recent years.

Timing of the salmon runs in the middle Kuskokwim subdistrict
coincides closely to those of the lower Kuskokwim, although fish appear
slightly later.

In the Quinhagak subdistrict king salmon are bound for the Kanektok
River which receives a later run than does the Kuskokwim River. The
commercial fishing season is opened later to accommodate the later
arrival of local stocks. King salmon usually appear in the fishery the
second week of June and continue to run until the beginning of July.
Recent management efforts have resulted in bonafide fisheries for
sockeye, pink and chum salmon. These runs usually commence the third
week of June and extend through the month of July. Coho salmon runs
begin in early August and continue until mid or late September. Fishing
effort varies greatly during the coho season due to Variable weather
conditions and the length of time processing ships remain in the area.

In the Goodnews subdistrict the king salmon run coincides with that

in the Quinhagak subdistrict. The commercial fishing season generally



sockeye are harvested in the lower Kuskokwim in most years. Those taken
are incidental to the king and chum salmon fisheries., The actual sockeye
harvest, however, is often largely unknown due to incorrect species
identification by buyers and fishermen. The sockeye run usually occurs
in the lower Ruskokwim from the first week of June to the middle of

July. Coho salmon begin to appear in this subdistrict in mid to late
July and continue to run into September and October. Many subsistence
fishermen do not fish the month of August due to poor weather conditionms,
moose hunting and other food gathering activities, but commercial effort
has been strong in recent years,

Timing of the salmon runs in the middle Kuskokwim subdistrict
coincides closelyvto those of the lower Kuskokwim, although fish appear
slightly later.

In the Quinhagak subdistrict king salmon are bound for the Kanektok
River which receives a later run than does the Kuskokwim River. The
commercial fishing season is opened later to accommodate the later
arrival of local stocks. King salmon usually appear in the fishery the
second week of June and continue to run until the beginning of July.
Recent management efforts have resulted in bonafide fisheries for
sockeye, pink and chum salmon. These runs usually commence the third
week of June and extend through the month of July. Coho salmon runs
begin in early August and continue until mid or late September. Fishing
effort varies greatly during the coho éeason due to variable weather
conditions and the length of time processing ships remain in the area.

In the Goodnews subdistrict the king salmon run coincides with that

in the Quinhagak subdistrict. The commercial fishing season generally



opens at the same time. Sockeye salmon are usually available to the
fishery from mid-June through July, peaking around the first 10 days of
July. Chum salmon become available around the third week of June, peak
the first 10 days of July and extend through July. The coho salmon run
generally begins in earnest during the first week of August and continues
until mid-September. Commercial fishing time during the coho run is
frequently extended by emergency order to compensate for lost fishing

time due to severe storms.

Effort

Legal salmon gear in the Kuskokwim area includes set and drift gill
nets in all subdistricts. The upper Kuskokwim subdistrict has been
closed to commercial salmon fishing since 1966,

Commercial fishing effort in the Kuskokwim River has been steadily
increasing since 1960. The average number of licensed commercial
fishermen from 1960 to 1974 is 442, with a low in 1960 of 91 and a high
of 1,138 in 1974 (Table 3 ). Drift gill nets account for the majority
of the salmon harvest in this area. The l5~year average of registered
drift gill nets is 338, with a low of 28 in 1960 to a high of 853 in
1974, For the same period, 1960 to 1974, registered set nets have

averaged 40 licenses, with a low of 9 in 1966 to a high of 76 in 1970.

Economic Values

Although the annual commercial harvest in the Kuskokwim area is
small in comparison to those in other areas of the state, economically
the area's commercial fisheries are extremely important to the local

economy. The average annual value to the fishermen of the salmon



harvest since 1964 is approximately $361,000 (Table 4 ). 1In recent
years increased harvests and higher prices have resulted in annual

values to the fishermen of one million dollars.

ESCAPEMENT AND SPAWNING

Introduction

Due to the large size of the area and turbid water conditioms, it
is extremely difficult to obtain accurate escapement data that can be
used for in-season management of the commercial fisheries. Presently
there is only one counting tower located on the Kogrukluk River, which
is a tributary to the Holitna River system. Indices of escapements are
made by aerial survey estimates of a few selected streams, but variable
weather and stream conditions make results difficult to interpret. The
main stem of the Kuskokwim River serves as a migratory corridor for
salmon bound for spawning tributaries along its course. No spawning has
been observed along the main river itself,

In the Kuskokwim River subdistricts, king salmon spawn in the
tributaries of the Kuskokwim River. Some of the more important spawning
tributaries include the Kwethluk, Kisaralik, Tuluksak, Aniak, Salmon,
Kipchuk, Holitna, Kogrukluk, Hoholitna and Chukowan Rivers. At this
time, the value of the upper Kuskokwim as a contributor to escapements
is still under evaluation. The bulk of the king salmon passing through
the Quinhagak subdistrict fishery spawn in the Kanektok River, Kanektok
River spawner densities are among the highest observed in the region.
King salmon have also been observed spawning in the Arolik River. A

special tag and recovery study conducted by the Department in 1969 and



1970 indicated that the majority of king salmon taken in the Quinhagak
subdistrict fishery are of local origin. O0f 779 king salmon tagged and
released in the area during both years, 0.5 percent were recovered in
the Kuskokwim River, 0.5 percent in the Nushagak River in Bristol Bay
and 33.8 percent were recovered either in the Quinhagak fishery or in
the Kanektok River. Table 5 presents the estimated king salmon
escapement of selected systems in the Kuskokwim area.

Valid escapement data for coho salmon stocks in the Kuskokwim area
is lacking. The lateness of the run coincides with the end of the
Department's field season. Little is known about specific spawning
areas or escapement. Coho utilize many of the same systems as king
salmon for spawning. Included in the known spawning systems arehthe
upper portions of the Kwethluk, Aniak, Salmon, Kipchuk, Oskawalik and
Kogrukluk Rivers. Coho salmon have also been observed spawning in the
Arolik and Goodnews Rivers and in the inlet streams of Lake Kagati.

Limited numbers of sockeye salmon spawn in tributaries of the
Kuskokwim River, including the Eek, Holokuk, Oskawalik, Holitna,
Hoholitna, Kogrukluk, Stony and Chukowan Rivers. Sockeye salmon passing
through the commercial fishing area of the Quinhagak subdistrict spawn
in the Kanektok and Arolik River systems. Most spawn in Lake Kagati,
located at the headwaters of the Kanektok River. Some also spawn in
Arolik Lake. There are nine known sockeye spawning lakes in the
Goodnews River system. One of the more important spawning areas is
Goodnews Lake; others include Canyon and Kukaktlim Lakes. Table 6
presents estimated sockeye salmon escapement for several systems in the

Kuskokwim area.
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There is a minimum of 16 known chum salmon spawning tributaries in
the Kuskokwim River system, several over 75 miles in length. Most of
these streams cannot be surveyed annually due to adverse stream or
weather conditions. Usually not more than three tributary streams can
be adequately surveyed in any given season, but as many as 185,000
spawning chums have been counted. Good comparative escapement data is
lacking for chum salmon stocks in the Quinhagak subdistrict. Chum
salmon utilize most of the Kanektok River, the lower portion of the
Arolik River, Jacksmith Creek, Cripple Creek and Indian River for
spawning. Chum salmon do not appear to be as abundant in the Goodnews
subdistrict as in the other subdistricts. Aerial survey counts made in
the main Goodnews River have ranged as High as 8,500 fish.

In the Kuskokwim area pink salmon exhibit an even-odd year cycle,
with the largest runs occurring during even years. Limited numbers of
pink salmon spawn in tributaries of the Kuskokwim River. Spawning pink
salmon have been observed in the upper portions of the RKwethluk and
Holitna Rivers and in the lower portion of the Kogrukluk River. Ome
million pink salmon were estimated to have spawned in the Kanektok River
in 1968. 1In 1970 the Arolik River escapement was judged to range
between 150,000 and 250,000 fish. More than 112,000 pink salmon were

observed spawning in 1970 in the upper 10 miles of the Goodnews River.

Habitat, Migration and Timing

Spawning and rearing habitat preference for salmon stocks in the
Kuskokwim area is essentially the same as outlined in the generalized

life histories (Appendix). Sockeye and coho salmon which spawn in

11



tributaries of the Kuskokwim River rear in deep holes and sloughs along
the tributaries. The Goodnews and Kanektok Rivers sockeye runs appear
to exhibit a five-year cycle of abundance. Pink salmon stocks in the
Kuskokwim area are characterized by a dominant even-year cycle of
abundance. Chum salmon stocks do not appear to be cyclic, although
large fluctuations in run sizes do occur,

Timing of salmon spawning in the Kuskokwim area varies by species,
system and season. In the Kuskokwim area, king salmon spawn from
mid-July until late July; pink salmon through July; chum salmon from
mid-July until mid-August; and coho salmon from mid or late September
through much of October., In the Quinhagak and Goodnews subdistrict

sockeye salmon spawning occurs from mid-August until late September.

Escapement Goals

Escapement goals have not been formulated for the salmon stocks in
the Kuskokwim area due to the limited information available concerning
spawning magnitude and distribution. In-season management of the
commercial fisheries is based on analysis of comparative commercial,
subsistence and test fishing catches which indicate relative magnitude
of run size. The long range management goal is to maintain present
harvest levels until future returns can be studied and additional

escapement information obtained.

STATUS RELATED TO MAXIMUM SUSTAINED YIELD

Adequate information concerning escapement magnitude and spawner

distribution is not available for the Kuskokwim area salmon stocks.

12
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Consequently, estimation of maximum sustained yields (MSY) for these
fisheries is extremely difficult. Preliminary estimates of MSY's are
presented below by species for the lower Kuskokwim River subdistrict,
the Quinhagak subdistrict and the Goodnews Bay subdistrict. The middle
Kuskokwim River subdistrict is regulated by a quota of 2,000 king salmon
and 2,000 sockeye, chum and coho salmon combined. The upper Kuskokwim
River subdistrict is closed to commercial fishing; consequently, no

MSY's have been developed.

Lower Kuskokwim River Subdistrict

Very few sockeye or pink salmon are commercially harvested in this
subdistrict. No harvest goals have been developed because of the lack
of information concerning escapement magnitude and spawner distribution
of these species.

There‘is little information on which to estimate MSY for the king
salmon stocks in this subdistrict. Until future returns can be studied
and additional escapement information is obtained, commercial harvests
should not exceed 15,000 to 20,000 fish annually. During peak years an
additional 20 percent, approximately 4,000 fish, could be commercially
harvested.

Commercial catches of coho salmon have been unpredictable due to
extreme fluctuations in runs and effort. Virtually nothing is known
about escapement magnitude or spawner distribution of coho salmon.

Due to the lateness of the run, all escapement monitoring projects are
terminated prior to spawning which occurs during freeze-up. No estimates

of MSY have been developed.
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There is insufficient information to accurately evaluate the MSY
for chum salmon in this subdistrict. A harvest goal for the commercial
fisheries is presently estimated to be 100,000 to 150,000 fish annually.
The total utilization goal, commercial plus subsistence, for chum salmon

is 400,000 fish annually.

Quinhagak Subdistrict

Until further studies of king salmon stocks in this subdistrict are
conducted, recent commercial catch levels of 12,000 to 15,000 fish must
be considered maximum. With the inclusion of subsistence catches, the
MSY for king salmon is in the range of 15,000 to 20,000 fish annually.

Very little data has been collected concerning coho salmon in this
subdistrict. Inclement weather often hinders valid observation and
renders counts difficult to analyze. Until information is obtained
regarding population size, annual commercial harvests should not be
allowed to exceed 20,000 to 25,000 fish annually.

An MSY for the sockeye salmon fishery in this subdistrict has not
been estimated due to the lack of Eiological data, However, a small
harvestable surplus, compared to recent harvests of 3,000 to 5,000 fish,
probably exists.

Great fluctuations occur in the annual abundance of pink salmon in
this subdistrict. Good comparative escapement data is lacking. No
estimate of MSY has been developed for this species. During especially
large runs, such as occurred in 1968, in excess of 500,000 pink salmon
could have been commercially harvested. However, maximizing harvests
during years of extremely high abundance could jeopardize conservation

of other species unless a selective means of harvest can be implemented.
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No accurate MSY has been formulated for chum salmon; however,
present levels of commercial harvests, 30,000 to 40,000 fish annually,

could probably be maintained without damaging the run.

Goodnews Bay Subdistrict

The remoteness of this area and poor weather conditions have
precluded gathering the required escapement information necessary to
formulate any MSY's for this subdistrict fisheries. It is presently
estimated that commercial harvests of king salmon in the Goodnews Bay

subdistrict should not exceed 5,000 fish annually.
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Table 1 . Commercial salmon catch, Kuskokwim area, by year,

in numbers of fish, 1913-1974. 1/ 2/

Year Total King Sockeye Coho Pink Chum
1913 7,800 7,800 ~— — - -
1914 2,667 - 2,667 - - _—
1915 — — - - - —_
1916 949 949 —— —_ - —_
1917 7,878 7,878 - - - -
1918 3,055 3,055 - - - -
1919 4,836 4,836 - - - _—
1920 34,853 34,853 - - — _—
1921 9,854 9,854 - — - _
1922 15,064 8,944 6,120 - — —
1923 7,254 7,254 - —_ - —
1924 34,487 19,253 900 7,167 - 7,167
1925 7,514 1,664 5,850 - - —
1926 - - -— - - -
1927 - — - - — _
1928 - -_— - -— _— -
1929 — - - — - -~
1930 9,963 7,515 2,448 - - —
1931 8,541 8,541 - - - -
1932 9,399 9,399 - - - -
1933 - - - - - _—
continued
!j Source ~ INPFC, Historical Catch Statistics for Salmon_gg the
North Pacific Ocean. 2nd Draft, July, 1974, and A.D.F.& G.,
Statewide Catch Statistics, Final IBM run.
2/ No commercial catch reported before 1913.
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Table 1 (continued). Commercial salmon catch, Kuskokwim area,
by year, in numbers of fish, 1913-1974.

Year Total King Sockeye Coho Pink Chum
1934 - - — — — —
1935 14,744 6,448 - 8,296 - -
1936 624 624 - — _ -
1937 480 480 - — 4 —_ -
1938 1,452 1624 - 828 - -
1939 13 13 - — - -
1940 747 247 - 500 - —_
1941 861 187 - 674 — _—
1942 - - - - -_— —_—
1943 - - -— - —_— _—
1944 - - - - - -
1945 - —— — - —_ —_—
1946 2,962 2,288 - 674 — —
1947 5,356 5,356 - — —_— _—
1948 - -_— - - -— -—
1949 - - _— - —_— —_—
1950 - - - - — —_—
1951 4,210 4,210 - — - —_—
1952 - — - - - —
1953 - - - - - —
1954 , 64 57 7 - - —
1955 - .- - - S— _—
1956 - -_ - -_— _— _—
1957 - - _— - — _—
continued
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Table 1

(continued).

by year, in numbers of fish, 1913-1974.

Commercial salmon catch, Kuskokwim area,

Year Total King Sockeye Coho Pink Chum
1958 - - - - -~ -
1959 3,760 3,760 - - - —
1960 17,135 5,985 5,649 5,498 - 3
1961 49,815 23,462 2,308 5,090 91 18,864
1962 94,037 20,869 10, 307 12,572 4,340 45,949
1963 35,041 18,581 1 16,458 - 1
- 1964 65,306 21,246 13,422 28,992 939 707
1965 42,823 24,428 1,895 12,191 37 4,272
1966 52,716 25,823 1,030 22,985 268 2,610
1967 97,111 29,986 652 58,239 - 8,234
1968 298,845 43,157 5,884 154,302 75,818 19,684
1969 237,240 64,777 10,362 110,473 1,251 50,377
1970 228,520 65,273 12,645 62,442 27,440 60,720
1971 160,432 44,936 6,054 10,006 i3 99,423
1972 184,280 56,939 4,312 23,880 1,952 97,197
1973 393,758 51,374 5,224 152,408 634 184,207
1974 495,331 30,570 29;003 179,579 60,015 196,127

18



Table 2 . Commercial catches of whitefish and sheefish, Kuskokwim area,
by year, in numbers of fish, 1967-1974 1/ 2/.

Catch
Value to
Year Whitefish Sheefish Fishermen
1967 2,817 1 1,260
1968 6,182 48 3,138
1969 ' 6,393 140 3,302
1970 10,337 21 3,122
1971 12,214 6,107
1972 4,503 100 2,352
1973 : 5,910 637 , 4,910
1974 5,846 529 | 4,664

1) Source - A.,D.F.&G., AYK Annual Management Reports.
2) The majority of harvests made in lower Kuskokwim River drainage
with sales made in Bethel. No information available prior to 1967.
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Table 3 . Commercial, vessel and gear licenses, Kuskokwim area,

1960-1974. 1/ 2/

Commercial Vessel Drift Gill Net Set Gill Net

Year
1960 91 51 28 17
1961 178 170 159 15
1962 355 307 284 55
1963 173 157 136 27
1964 179 175 148 29
11965 268 224 213 24
1966 247 _ 200 194 9
1967 324 256 239 17
1968 529 418 375 49
1969 601 482 441 763/
1970 600 479 4474/ 76
1971 589 532 | 501 71
1972 613 548 498 43
1973 ‘746 558 554 25
1974 1,138 905 853 70
1/ Source - A.D.F.& G., Stock Status Report and AYK Annual Management

Reports.
Unless indicated, numbers reflect resident licenses only.
Includes one non-resident set gill net.

Includes one non-resident drift gill net.
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Table 4 Value of commercial salmon catch to the fishermen, Kuskokwim
River area, in dollars, 1964-1974 1/.

Value of Salmon

Year Catch to the Fishermen
1964 83,030
1965 90,950
1966 87,466
1967 138,647
1968 290,370
1969 297,233
1970 362,470
1971 371,220
1972 360,727
1973 827,735
1974 1,056,042

1) Source - A.D.F.&G., AYK Annual Management Reports.
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Table

6 Estimated sockeye salmon escapement, Kuskokwim area, by year,
in numbers of fish, 1960-1974 1/ 2/.

Three 3/
Year Goodnews Lake Lake Kagati Unnamed Lakes
1960 3,400 77,000 -
1961 1,000 22,000 3,000
1962 - 18,564 -—
1963 -— — -
1964 - 80,000 -—
1965 —— 8,365 200
1966 818 11,305 920
1967 2,400 1,900 1,940
1968 7,310 19,400 2,800
1969 32,000 5,600 1,850
1970 800 9,475 1,400
1971 2,056 2,330 8,100
1972 - 6,800 175
1973 — 0 3
1974 1,075 7,500 500
1) Source - A.D,F.&G., AYK Annual Management Reports.

2)

3)

All counts from aerial surveys and are peak counts except Lake Kagati
counts for 1961 and 1962, which were obtained by counting tower.
Three small lakes located approximately 3 miles downstream from

Lake Kagati outlet.

No data available.
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YUKON RIVER AREA SALMON FISHERIES

INTRODUCTION

The Yukon River area, the largest management district in Alaska,
includes all waters of the Yukon River aﬁd its tributaries and all
coastal waters from Canal Point light southward to Cape Romanzof
(Figure 2 ). The Yukon River is the largest river in the State and the
fifth largest in North America. It originates in British Columbia,
Canada, with&n 30 miles of the Gulf of Alaska, and flows over 2,300
miles to its mouth on the Bering Sea, draining an area of approximately
330,000 square miles. Topographically, the area is extremely diverse,
ranging from the flat, lake~dotted tundra of the Yukon River delta to
the forested uplands of interior Alaska. The major rivers in the
Alaskan portion of the drainage important to salmon production include
the Andreafsky, Anvik, Innoko, Nulato, Rodo, Tozitna, Gisasa, Hogatza,
Alatna, Koyukuk, Chandalar, Sheenjek, Porcupine, Black, Tanana, Toklat;
Chatanika, Salcha, Chena, Delta and Goodpaster Rivers. Numerous small
tributaries and short coastal streams also contribute substantially to
salmon production. The Yukon River is primarily utilized as a migratory
corridor to distant spawning areas, many of which are located in the
Yukon Territory, Canada.

For management and regulatory purposes, the Yukon River area is
divided up into six districts: the Yukon River delta, two in the lower
Yukon River, the middle Yukon River, the upper Yukon River and the

Tanana River (Figure 2 ).
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COMMERCIAL FISHERIES

Description

All five species of North American Pacific salmon are indigenous to
the area, with chum salmon begin the most abundant. King salmon rank
second in abundance, followed in order by coho, pink and sockeye salmon.
Pink and sockeye salmon are present in limited numbers only, and there
is no significant fishery for them.

Although commercial salmon fishing in the area dates back to 1918,
major commercial utilization of all species has only existed since 1961.
This relatively recent development and expansion of the commercial
salmon fisheries has enabled many area residents to obtain a cash income
when other employment is often sporadic or non~existent. Nearly all of
the area's commercial fishermen are resident Eskimos and Indians, as are
the vast majority of processing plant workers.

The major commercial fisheries are found in the lower 150 miles of
the Yukon River, althoughllimited commercial fishing is widely dispersed
over 1,200 river miles of the upper Yukon and lower Tanana Rivers.
Tributary streams of the Yukon and Tanana Rivers are closed to
commercial fishing., With the possible exception of a few fish harvested
at the Yukon River mouth or adjacent coastal villages, only salmon of
Yukon River origin are harvested in the area.

The majority of the commercial catch is frozen by floating
processing ships. The remainder of the catch is either canned, mild
cured, hard salted or sold fresh., In recent years, the production of
salmon roe for food and b;it has been increasing and is gradually

becoming quite important,
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Timing

The commercial fisheries in the lower Yukon River for king salmon
and a few incidentall¥y caught summer run. chum salmon generally begin in
early June, depending on breakup of the river ice. The majority of
fishermen use large mesh gill nets (8 1/2-inch stretched mesh) which are
selective for king salmon. Commercial fishing is closed in late June-
early July to insure adequate king salmon escapement. After a short
closure, the season is usually reopened to fishing with small mesh gill
nets (less than 6-inch stretched mesh) which maximizes the catch of the
more abundant summer chums and minimizes the catch of the late king run.
The fisheries continue through August with predominantly fall chum and
coho salmon runs. The timing of the upper Yukon River salmon fisheries

is variable as it is basically regulated by quota.

Effort

‘Since 1960, fishing effort, as indicated by the number of licensed
fishing vessels, has more than tripled (Table 8 ). The 15-year
average (1960-1974) of licensed commercial fishermen is 598 annually.
Although the use of drift gill nets is steadily increasing, set gill
nets account for approximately 75 percent of the present commercial
harvest. Since 1960, an average of 212 drift gill nets and 469 set gill
nets have been licensed annually (Table 8 ). 1In addition, more than
100 fishwheels are used annually in the upper Yukon River. Most
commercial fishermen utilize small (16 to 20-foot) outboard powered

skiffs without net rollers or power reels of any type.
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Economic Value

In terms of total State salmon harvest, the Yukon River area is a
minor producer, averaging approximately 300,000 fish annually, which
represents less than one percent of the total statewide harvest
(Table 7 ). However, economically the area's commercial fisheries are
extremely important to the local economy and provide a much needed cash
income. The average‘annual value to the fishermen of the salmon
fisheries since 1961 is $682,221 (Table 9 ). In recent years,
increased catches and higher prices have resulted in annual values to
the fishermen in excess of one million dollars. The 1974 salmon

fisheries were worth nearly two million dollars to the fishermen.

ESCAPEMENT AND SPAWNING

Introduction

The Yukon River area (330,000 square miles) is too extensive for
complete escapement survey coverage during any given year., In addition,
poor survey conditions and turbid water often make escapement estimates
difficult. Presently, escapement sufveys are conducted primarily by
aerial reconnaisance for king, coho and chum salmon in selected key
"index" streams. Limited ground and boat surveys are also conducted. A
king and summer run chum salmon counting tower has operated on the Anvik
River since 1972. Tabular escapement data for the major systems is
presented at the end of this area summary.

With the exception of the Anvik River tower counts, all escapement
counts reflect peak live estimates and do not indicate total escapement.

Consequently, annual escapements are only comparable on a relative

23



basis. The lengthy migrations between the fisheries and the spawning
grounds (often exceeding two months) for many of the up~-river stocks
preclude the practical use of escapement surveys for inseason management,
The fisheries are managed by amalyzing comparative commercial and test
fishing catch data. Adjustments in fishing time and enactment of
fishing season closures are made based on the apparent abundance of
salmon as indicated by catch data.

Despite efforts in recent years to expand escapement survey
coverage, large areas still remain unsurveyed. Each year, previously
undocumented spawning areas are generally found. In 1974, large
concentrations of spawning fall run chum salmon were documented for the
first time in the Toklat, Sheenjek and ChandalarrRivers. As time, money
and manpower permits, additional escapement surveys are needed for this

area.

Habitat, Migration and Timing

Pink and sockeye salmon are present in nominal numbers and are
present only in the lower Yukon River drainages. Management and
research effort is limited on these species and little is known about
their specific life histories. It is assumed that their life histories
basically follow that outlined in the gemeralized 1life histories

(Appendix). -
King Salmon

King salmon are present in nearly all of the major tributaries

throughout this area, extending into upper tributaries in the Yukon
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Territory, Canada. Spawning and rearing habitat preference is
essentially the same as outlined in the generalized life history
(Appendix). The run generally first appears off the Yukon River mouth
in late May and extends into mid-July. Upriver king salmon are
generally first reported as follows: Galena (mid-June), Rampart (late
June), Eagle (early July); Tanana River drainage, Nenana (late June,
early July), Chena River (late July), Salcha River (late July).
Migration timing from the Yukon River mouth to its upper tributaries
normally requires approximately 6Q days.

Peak of spawning for stocks utilizing lower Yukon River tributaries
is generally from early to mid-July. Middle river spawners (Salcha

River, Tanana River) normally peak from early to mid-August.

Coho Salmon

The coho salmon run normally first enters the Yukon River in late
July, This run is characteristically about one week behind the fall
chum salmon run. Spawning generally occurs in October and often extends
into mid-November. Spawning and rearing habitat preference is
essentially the same as that outlined in the generalized life history

(Appendix).

Chum Salmon
There are two distinct major runs of chum salmon entering the Yukon .

River: summer run chums and fall run chums. Summer chums are chiefly

characterized by an earlier run timing (early June, mid-July), more

rapid maturation in freshwater, smaller size (6-7 pounds) and larger
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population. Fall chums are mainly distinguished by later run timing
(mid-July, early September), a more uniform robust body shape and
bright, silvery appearance, larger size (7-8 pounds) and smaller
population. Summér run chums generally utilize spawning areas in the
lower and middle portion of the Yukon River watershed, whereas fall
chums primarily spawn in tributaries of the upper watershed. Spawning
and rearing habitat preference for both the summer and f£fall chum salmon
runs 1s essentially the same and parallels that described in the
generalized life history (Appendix).

Peak of spawning for summer chums utilizing spawning areas in the
lower Yukon River is generally from early to mid-July. These stocks
typically move into tributary streams, spawn'and die much quicker than
other chum salmon stocks in this area. Spawning of summer chums
utilizing spawning areas in the middle Yukon River (Salcha River, lower
Tanana River) generally peaks from early to mid-August.

Fall run chum salmon spawn much later in the year, extending from
September to mid-November. Stocks spawning in upper Yukon River
tributaries (Sheenjek River, Porcupine River) generally peak in late
September, Those utilizing the lower Tanana River and Toklat River
generally spawn from early to mid-October. Peak of spawning in the
upper Tanana River extends from early to mid-November. The extreme
distance of these spawning areas from the Yukon River mouth often

requires upstream migrations in excess of 60 days.

Escapement Goals ~

Due to the lack of extensive escapement surveys and escapement-—

return relationships, optimum escapement goals have not been defined for
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any species or stock of salmon in this area. In recent years, however,
efforts have been made to upgrade and increase escapement surveys,
primarily for king and chum salmon. Estimated escapement goals, at
least for the major systems, should be defined in the not too distant

future.

STATUS RELATED TO MAXTMUM SUSTAINED YIELD

Current stock assessment and escapement information is not adequate
to estimate maximum sustained yield (MSY) for this area's fisheries.
However, preliminary estimates are available and are presented by
speéies. Since there are no significant sockeye or pink salmon
fisheries, no MSY's have been estimated.

The Yukon River area king salmon stocks are probably being ‘
harvested at or near the maximum rate by the present commercial and
subsistence fisheries. Until future returns can be studied and
additional escapement information obtained, commercial harvests should
not normally exceed 70,000 to 80,000 fish annually. With the inclusion
of subsistence catches, the maximum sustained yield (MSY) is considered
to be in the range of 86,000 to 96,000 fish annually.

The present level of coho salmon catches, 15,000 to 20,000 fish
annually, probably represents the MSY. Future expansion of the fishery
appears unlikely,

Summer chum salmon population magnitudes based on tag recovery
programs were estimated at 3,6 million in 1970 and 1.6 million in 1971.
Aerial survey of the Andreafsky and Anvik Rivers during most years have

indicated mimimum escapements of 500,000 summer chum salmon in these two
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streams combined. Additionally, chum salmon have either been observed
or reported spawning in at least 60 other tributary streams. Since
commercial harvests of summer chum salmon since 1969 have averaged only
124,435, it is apparent that greater commercial harvests could occur.
It is presently estimated that the summer chum salmon run can sustain a
commercial harvest of at least 500,000 fish annually. This harvest
level may be substantially increased in years of exceptional abundance,
There is very little information on which to accurately estimate an
MSY for the fall chum salmon run. Recent commercial harvest levels of
approximately 250,000 fish annually should be considered the MSY until

additional information becomes available.
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Table 7 Commercial salmon catch, Yukon River area, by year, in
numbers of fish, 1918-1974 1/ 2/.

Year Total King Sockeye Coho Pink Chum
1918 112,304 12,239 - 26,144 - 73,921
1919 469,790 104,822 - 37,070 -~ 327,898
1920 214,122 58,467 - -- —~ 155,655
1921 181,744 69,646 - 1,000 - 111,098
1922 16,825 16,825 - -_ — _—
1923 13,393 13,393 - _— _ -
1924 27,375 27,375 - —— _— .
1925 - -— —_— _— — -
1926 - - - —_ _— ~—
1527 - -~ -— —_— _— -
19238 - - —-— - - —
1929 - -~ ~-= - - _—
1930 - - -— _ - -
1931 - - — - _— -
1932 4,739 4,739 - - — -
1933 8,829 8,829 - - - _—
1934 25,365 25,365 — — _— . -
1935 7,265 7,265 - — — _—
1936 20,963 20,963 - - _— -
1937 6,226 6,226 - — _— -
1938 13,727 13,727 - - _— -
continued

1) Source - INPFC, Historical Catch Statistics for Salmon of the
North Pacific Ocean. 2nd Draft, July, 1974 and A.D.F.&G.,
Statewide Catch Statistics, Final IBM run.

2) No commercial catch reported before 1918.
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Table 7 (continued) Commercial salmon catch, Yukon River area,
by year, in numbers of fish, 1918-1974.
Year Total King Sockeye Coho Pink Chum
1939 9, 987» 9,987 - - — -
1940 18,053 18,053 - - _— _
1941 29,905 29,905 - - _ -—
1942 22,487 22,487 - - - _—
1943 27,650 27,650 - - - _—
1944 14,232 14,232 — - — —_—
1945 19,727 19,727 - - - -
1946 22,782 22,782 -— - - —
1947 54,026 54,026 - - — _—
1948 33,842 33,842 -~ — - _
1949 36,379 36,379 - - - _—
1950 41,808 41,808 - -- _— _—
1951 56,278 56,278 - - - _—
1952 49,505 38,637 ~-- 10,868 - -_—
1953 64,836 58,859 - - - 5,977
1954 78,920 64,545 - - - 14,375
1955 55,925 55,925 -— -— —_— -
1956 72,951 62,208 51 1 - 10,691
1957 63,623 63,623 - - _— _—
1958 63,735 63,735 - - - -
1959 78,370 78,370 - - _ -
1960 67,597 67,597 - - - -
1961 165,096 119,664 - 2,855 116 42,461
1962 171,842 94,736 12 23,339 32 53,723
1963 122,623 117,048 3 5,572 - _—
continued



Table 7 (continued) Commercial . salmon catch, Yukon River area,
by year, in numbers of fish, 1918-1974%.
Year Total King Sockeye Coho Pink Chum
1964 104,364 93,587 - 2,430 - 8,347
1965 141,886 118,014 - 661 - 23,211
13966 183,627 93,315 - 19,254 13 71,045
1967 189,889 129,430 2 11,047 201 49,209
1968 187,204 106,526 - 13,303 - 67,375
1969 298,378 90,720 - 15,076 - 192,582
1970 439,837 79,301 - 13,188 255 347,093
1971 412,395 110,507 1 12,203 - 289,684
1972 402,917 92,840 - 22,233 - 287,844
1973 630,029 75,353 - 36,641 101 517,934
1974 994,877 98,091 - 16,792 - 879,994
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Table 8 Commercial, vessel and gear licenses, Yukon River area,
1960-1974 1/.

Year Commercial Vessel Drift Gill Net Set Gill Net Fish Wheels

1960 307 229 46 244 Not Available
1961 412 350 103 338 Not Available
1962 533 - 490 177 436 13
1963 451 413 114 383 3
1964 487 451 159 409 7
1965 539 486 164 420 20
1966 577 516 189 468 17
1967 607 549 249 431 Not Available
1968 585 510 223 410 13
1969 590 498 252 437 11
1970 625 546 254 490 16
1971 715 633 295 571 26
1972 765 660 319 634 25
1973 872 739 335 679 60
1974 900 771 298 684 85

1) Source - A.D.F.&G., AYK Stock Status Report and AYK Annual Management
Reports.
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Table 9 .Value of commercial salmon catch to the fishermen, Yukon
River area, in dollars, 1960-1974 1/.

Value of Salmon

Year Catch to the Fishermen
1960 ‘ Not Available
1961 437,000
1962 361,900
1963 A 412,300
1964 354,400
1965 ) 542,300
1966 : 454,500
1967 606, 400
1968 535,000
1969 519,200
1970 623,100
1971 783,000
1972 784,000
1973 1,217,000
1974 1,921,000

1) Source - A.D.F.&G., AYK Annual Management Reports.

cev- 39



*fsaans SoTIdYSTA JO Juswixedsaq uerpeuER) - 321N0S5 (9
*junod 1amol, (G
*S331BWTISD £3AIns [eTII' pue uncd i3mal, (b
*3unod Tewpufw £I9A B ur Jup3lTnsoa SuoIlTpuod LoAans i1ood 10 Aaaans a3aTdwooul (€
*g3unod yead juasaadex pur PIISYT SIADATI oYl JO UYOBD JO WIS UTeW 3yl uo Lyuo apeuw
2I9M UOTUM SL9AINS [RIIOL WOIJ POUIRIqO SBM elep dYl ‘Sjunod AemysTJ o95I0yaITyM JO uoTidaoxo YITM (T
*jaoday juamsBeurly Tenuuy AV #/6T pue ¢(paystiqndun) 3xodsy snielg No01§ WAV *9H9°4°A°V - @dines (I

penuTijuod
veE 50T _T9% _962 _4iz _T€T 6961
[T /¢ /¢ /€
L0Y LOY sel \kmm £8¢ 08¢ 896T
€
£€S 9¢t 91T L9671
\ﬂ /€
£96 008 8€9 . €0¢ T9€ 9961
€06 © 80Y _0%9 _SG¢E G96T
/€ - /€
L8S 0sY S0L 198 %961
¥8Y . £96T
00S°T LE6 _29L _S19 7961
/€ /€
890°T 8.8°C 9zzZ°t €00°T T96T
099 099°T 0S6°T " ozzt 0Z0°T 09671
Kenystd uweq asIoyaITyMm I9ATY UTITINSIN JIIATY eYUOTES ADATY ATAUY N104 ISSM Mxod 3Iseq Ieax

I9ATY AMsJeoapuy  JI9ATY LySyeaapuy

-\INI \l.m. %/6T-096T .—.—mﬁw Jo sxaqumu uf saeak shn_. ‘paae uoyng ‘juowadeosa uowtes wEH.v,_. peleurisy (OT1 °21qel

o . .

40



€12 _8% LS8°T _90§ o 14 %161
/€ /s
82¢ _9¢ 64 _€19 88¢ ¥4} €161
/€ /4
26€ L1€ €6T°T TLT'T \%mm 86/ TL6T
968 —0%9 _66T VI:TARY %061 TL6T
/9 G
6Z9 S19 788°T _89¢ /LS 699 0L6T
/€ 2
“Aenystd weq 9SIOUIITYM I9ATY ULITINSIN I2ATY BYOT®S JIIATY MTAUY JI0d 1S9M Niog 3dsed xeax

*H16T~096T ‘YSIJ 3JO Siaqunu uy ‘Iesk Aq ‘eoxe

‘ \

uoyny ‘Jusuededss

I9ATY Avsjyesapuy  ISATH A¥seoapuy

uvowyes 3uyy Pe3eWIISH (PONUIIUOD) 1 arqel

o

41



*a9aTy Wolusays (8

*jyo991) onyg 03 °238prag AemySTH UOSPIRYOTY woij Loaang ([

*gjunod 1amol, (9

*S3]1ewWT3Sa £9AINS TBRIISE puk I3mol paurquo) (¢

*SU0T]1Tpuo? Laains xood (%

*uowtes jufd smos sapnyoul (€

*s3uno? yeed jusssadsl pue SLIAINS TEFISE WO paureiqo siunod (7

*3x0day juowsBruel Tenuuy MAV %/6T pue ‘(paysitqndun) 3xodsy snjwag 003§ NIV ‘*H¥°A°'QA°'V - @01nog (T

penurjuod
\mmmq 006 “6ST 000°6TT 696T
06L°‘¢€ _08G°TIS _009°%L 009°LT 8961
T L /%
000 ‘91T _S6% YT L96T
/€
00z ‘e 00S ‘L€ SYT 8T . 6T9°6C 996T
GLE‘T 000 “00T \cho.qﬁ 96T
..w
_0se _000°%T-2T 0T8‘ZT %961
/Y [
868 £96T
\«wq z98 9T°T zoy 009 ‘02 0€S ‘61 0%0“8T 7967
ZST T . 0T1‘8 1961
0.9 OTT ‘1T 0€8°¢E 096T
um>ﬁm ID9ATY IBATY I9ATY I9ATY J9ATYH SECEEELEN jxoq 3sey aeax
aurdndiog Bl1T9Q BUBUR], BUOTES BUIYD ATAUY IaATY ALs3ieaapuy IDATY A¥syeolapuy

/T /T %16T-096T ‘usT3 Fo siaqunu ur ‘Ieak £q ‘eaie uoyng ‘judwadedss uowyes wnyd PIewiiISH |y oTqe]

® ¢ | ®)

42



_L0S ‘0% 0TO‘Y _19G‘Y 0v0°8 _€18°80¢ 86z “ce e v/ X 16T
/8 /L /9 /Y

_ STt TL6°L _G€9°G 062 _699°0g GEB TS 6YT°0T €L6T
/8/% /L /s Iy

\.%Nm ‘cg 069°¢ LG9°6T \.msm 0.9 JjcLe8 ‘one €L6°GT 09% ‘1% TL6T

4000 ‘STT \.%om SHL*TL 56086 16T

008 008 6181 08L°zcT \%2 ‘16 060°Y8 0L6T

JIIATY JI9ATY .nmz..m. IDATYH I9ATYH I3ATYH NI04 ISOM Nxog 3Iseqy aeax

autdnaxog B1T9( rvURBUR], eyoTes vuay) NTAUY xaATy LMSJesapuy 12ATY LNsjesxpuy

*${67-0961 ‘UST3I 3o sIa=qunu

up ‘xesk Aq ‘eear uoinx ‘iuswedeDse uow[es UNYD palewrisy (pPenNULIuU0d) [T I[qe]

o

43



NORTON SOUND AREA SALMON FISHERIES

INTRODUCTION

For purposes of this report two A.D.F.& G. management areas, the
Norton Sound area and the Port Clarence area, are discussed under the
Norton Sound area section. The Nortonm Sound area includes all waters
from Cape Douglas south to Canal Point light, including St. Lawrence
Island. The Port Clarence area includes all waters from Cape Douglas
north to Cape Prince of ﬁales (Figure 3 ).

The areas consist largely of plateaus, highlands, low mountains and
small areas of coastal plains. The topography in the highlands ranges
from gently sloping uplands to rolling and steep, sloping mountains.

The lowland is limited to the northwest part of the Seward Peninsula and
to a few relatively small valleys along the coast of Norton Sound. The
Norton Sound area is bordered to the north by the Kigluaik, Bendeleben
and Darby Mountains and to the east by the Nulato Hills. The Brooks
Range and Kougarok Mountains border the Port Clarence area in the north,
and to the south are the Kigluaik Mountains. St. Lawrence Island lies
southwest of the Seward Peninsula across from Norton Sound. The island
is largely lowland, with some gentle to steep, sloping upland in the
western part.

The principal salmon systems in the Norton Sound area include
Unalakleet, Niukluk, Fish, Kachavik, Kwiniuk, Tubutulik, Shaktoolik,
Koyuk and Boston Rivers. The important salmon systems in Port Clarence
are the Pilgrim River-Salmon Lake complex, the Kuzitrin River and the

Agiapuk River.
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For management and regulatory purposes, the Norton Sound area is
divided into six subdistricts: Nome (333-10), from Penny River to
Topkok Head; Golovin Bay (333-20), from Rocky Point to Cape Darby; Moses
Point (333-30), from Elim Point to Kwik River; Norton Bay (333-40), from
the Kuiuktulik River to Island Point; Shaktoolik (333-50), from Cape
Denbigh to Junction Creek, seven miles north of Egavik; and Unalakleet

(333-60), from Junction Creek to Black Point (Figure 3 ).

COMMERCIAL FISHERIES

Description

All five species of North American Pacific salmon are indigenous to
the Norton Sound area. Chum and pink salmon are the most abundant,
followed in descending order by coho, king and sockeye salmon.

Commercial salmon fishing in the Norton Sound area first began in
the Unalakleet and Shaktoolik subdistricts in 1961. Most of the early
interest involved king and coho salmon which were flown in dressed
condition to Aﬁchorage for further processing. A single American
freezership also purchased and processed chum and pink salmon during
1961. 1Im 1962, two floating ships operated in the Norton Sound area and
the commercial fishery was extended into the Norton Bay, Moses Point and
Golovin Bay subdistricts. The peak in canning operations occurred
during 1962 and 1963. 1In recent years the majority of salmon have
either been flown fresh to Anchorage or handled by shore freezing or
salting plants.

Until recently, the commercial fishery has been characterized by

sporadic fishing effort as a result of the lack of processors and buyers
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or inadequate tendering service. The recent emergence of cooperatives
and improved tendering facilities has helped to stabilize the fishery.
The Unalakleet subdistrict is a relatively stable fishery in terms of

fishing effort and has been fished each year since 1961.

The only documented commercial salmon fishery in the Port Clarence
area was in 1966 when 1,216 salmon were taken in the Grantly Harbor-
Tuksuk Channel area. A few salmon are traditionally sold or bartered
each year in Teller and Nome. Commercial fishing in freshwater is
prohibited iﬁ this area. A unique feature of the Port Clarence area is
the Pilgrim River-Salmon Lake sockeye salmon run which is one of the
northernmost occurrences of this species on the continent. Although
there is little commercial fishing effort in this area, the subsistence
fishery is important. TFurther discussion of the Port Clarence area will
be presented in the following sections entitled "Subsistence' and

"Escapement and Spawning."

Timing

Commercial salmon fishing commences June 15 and extends to September
30. This basic season has been in effect since 1963. Normally, the
first commercial landings are not made until mid-June when king salmon
arrive in sufficient numbers., The king salmon run continues until mid-
July, at which time effort shifts toward chum, pink and coho salmon.
The season normally ends when processors terminate their operations,
usually sometime in August. Chum salmon are in the bays and available
to the fishery from June 20-25 until July 20-25. The pink salmon run is

considerably shorter, entering the bays arocund June 25 to July 1 and
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arriving on the spawning grounds by July 15-20. The coho salmon run is

later and is found in the fishery from August 1 until about August 20.

Effort

Commercial fishing gear is restricted to set gill nets, with a
maximum aggregate length of 100 fathoms allowed for each fisherman.
There are no mesh or depth restrictions, but a majority of set gill nets
operated are approximately 5 1/2-inch stretched measure. In the
Unalakleet and Shaktoolik subdistricts, 8 1/2-inch stretched mesh set
gill nets are commonly used during the king salmon run in June through
early July, after which 5 1/2-inch mesh nets are used for chum, pink and
coho salmon. Small mesh gill nets sized for pink salmon have been in
evidence iﬁ Unalakleet and Golovin.

Since the Norton Sound fisheries began in 1961, gear registration
has fluctuated, depending on the number of active subdistrict fisheries.
The years of high fishing effort, 1962-1964, were followed by several
years of low effort. Licensing has steadily increased since 1970 and
reached a new high in 1974 with 271 registered commercial licenses, 228

registered vessels and 227 set net licenses (Table 13 ).

Economic Values

The average annual salmon harvest for the Norton Sound area since
1960 is approximately 158,377 fish, which represents less than one
percent of the total statewide salmon catch for the same period
(Table 12 ). Since 1960, chum salmon have accounted for 65 percent

of the area's salmon harvest, followed by pink (29 percent), coho
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(4 percent) and king (2 percent). Although the Norton Sound area is a
minor producer in comparison to other areas, the area's commercial
salmon fisheries are important to the local economy and provide a much
needed cash income,

The average economic value to the fishermen of the Norton Sound
area salmon fisheries since 1962 is approximately $123,000 annually
(Table 14 ). Increased catches and higher prices in 1974 resulted in

a value of approximately $437,000.

ESCAPEMENT AND SPAWNING

Introduction

Aerial surveys and two counting tower sites are used to monitor
escapement in most of the Norton Sound area streams. Escapement counts
obtained by aerial surveys are only indices of abundance and not total
population estimates., Limiting factors such as weather conditions, type
of aircraft, water conditions, bottom conditions, date of survey and
efficiency of surveyor must be taken into account when interpreting
these index counts. Kwiniuk River escapements have been obtained by a
counting tower since 1965. Each of the six management subdistricts in
the Norton Sound area contains at least one major salmon spawning
stream, and the majority of fishing effort occurs in the ocean near the
stream mouths. It is assumed that the majority of salmon caught in any
one subdistrict are bound for streams in that subdistrict, although this
assumption needs to be tested by tag and recovery studies.

Chum and pink salmon are the most abundant species in the area.
Both species are found spawning in many of the same streams. Tables 15-20

presents the estimated salmon escapement for some of the more productive
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systems in the Norton Sound area. These systems include the Kachavik,
Niukluk, Fish, Tubutulik, Kwiniuk and Unalakleet Rivers and Boston
Creek. Chum salmon escapements exhibit annual fluctuations. Norton
Sound pink salmon do not exhibit strong even-odd year fluctuations as do
other pink salmon in more southerly latitudes. Pink salmon are often
the most abundant species in the Norton Sound area. However, pink
salmon runs do exhibit large annual fluctuations, apparently in response
to climatic conditioms,

King salmon escapement information for the Norton Sound area is
limited. King salmon are only present in commercial quantities in the
Unalakleet and Shaktoolik subdistricts., Studies are needed to identify
the origin of king salmon taken in various Norton Sound coastal
fisheries, There is a distinct possibility that Yukon River stocks
contribute greatly to the Norton Sound fishery during some years. Known
king salmon spawning systems in the Norton Sound area include the North,
Unalakleet, Shaktoolik, Ungalik,-Inglutalik, Kwiniuk and Tubutulik
Rivers.

Little is known about the numbers and distribution of spawning coho
salmon in the Norton Sound area. Field projects concerned with escape-
ment monitoring are terminated prior to coho spawning activity. Coho
runs appear to be small.

In the Port Clarence area, sockeye salmon are produced in the
Pilgrim River-Salmon Lake complex which is one of the northernmost
occurrences of this species. Spawning grounds for this run include
Salmon Lake and the Grand Central River. The run is currently at low

population levels, possibly as a result of overharvests by the
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subsistence fishery. The Salmon Lake sockeye salmon run has varied
considerably in magnitude since 1963, with the 1969 run probably being
the smallest., It is possible that the run has suffered such a signifi-
cant decline that it cannot be restored to former levels unless a
rehabilitation program is undertaken and subsistence fishing is sharply
decreased. Table 21 presents the estimated sockeye escapement for

Salmon Lake and Grand Central River,

Habitat, Migration and Timing

Spawning and rearing habitat preferences for salmon stocks in the
Norton Sﬁund area and the Port Clarence area are essentially the same as
outlined in the generalized life histories (Appendix). These areas are
among the most northern distribution range for king, sockeye, coho and
pink salmon. Salmon stocks do not exhibit any apparent cycles as do
stocks in more southern areas.

Timing of salmon runs in the Norton Sound and Port Clarence areas
is presented in Table 22 . Salmon spawning activity in these areas is
very late. Coho salmon have been observed spawning under the ice as

late as January.

Escapement Goals

Escapement goals have not been formulated for salmon stocks in the
Norton Sound area due to the limited information available concerning
spawning magnitude and distribution. The Norton Sound area is managed
on the basis of comparative catch data, escapement and weather
conditions. A single factor or combination of factors may cause the

curtailment or extension of fishing time.
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STATUS RELATED TO MAXIMUM SUSTAINED YIELD ‘ -

Adequate escapement and spawner distribution information is not
available for Norton Sound salmon stocks. Consequently, estimation of
maximum sustained yield (MSY) for these fisheries is extremely difficult.
Preliminary estimates of MSY are presented below by species for the
entire area. There is presently no Eommercial fishery in the Port
Clarence area; therefore, no MSY's have been formulated.

Recent commercial harvests of king salmon in the Norton Sound area
must be considered at or near maximum. A small increase in utilization
may be possible in the Shaktoolik subdistrict. Commercial catches of
king salmon for the entire area should not exceed 4,000 fish annually,
with not more than 2,500 coming from the Unalakleet subdistrict.

" An estimate of MSY for the coho salmon stocks has not been
formulated due to a lack of good harvest data and escapement-return
relationships. The coho runs appear to be small. Commercial harvests
should not be allowed to increase over the recent levels of approxi-
mately 5,000 f£ish annually until further studies can be initiated.

An MSY for pink salmon stocks in the Norton Sound area has not been
formulated. A conservative estimate is that commercial harvests ranging
from 200,000 to 1,000,000 fish annually could have been taken in the
past if all subdistricts received optimum effort.

It is estimated that the MSY for chum salmon for the entire area
ranges between 170,000 and 270,000 fish annually during most years.

This value is inclusive of both commercial and subsistence fisheries.

Commercial harvests of sockeye salmon are insignificant in this

area. No estimate of MSY has been developed.
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Table 12 . Commercial salmon catch, Norton Sound area, by year,
in numbers of fish, 1961-1974. 1/ 2/

Year Total King Sockeye Coho Pink Chum
1961 101,711 5,300 35 13,807 34,237 48,332
1962 232,453 7,286 18 9,156 33,187 182,784
1963 233,863 6,613 71 16,765 55,625 154,789
1964 164,671 2,018 126 98 13,567 148,862
1965 40,524 1,449 30 2,030 220 36,795
. 1966 100,345 1,553 14 5,755 12,778 80,245
1967 74,818 1,804 - 2,379 28,879 41,756
1968 -~ 124,499 1,045 - 6,885 71,179 45,390
1969 178,972 2,392 - 6,836 86,949 82,795
1970 178,218 1,853 - 4,423 64,908 107,034
1971 141,977 2,593 — 3,127 4,895 131,362
1972 149,494 2,938 - 454 45,182 100,920
1973 176,797 1,918 - 9,282 46,499 119,098
1974 315,829 2,951 - 2,092 148,519 162,267
1/ Source - A.D.F.& G., AYK Annual Management Reports.

2/ No commercial catch reported before 1961.



Table 13 . Summary of commercial, vessel and gear license registration,
Norton Sound area, 1960-1974. 1/ 2/

Set Gill Net

Year Commercial Vessel (Fathoms of Gear)
1960 - - -
1961 ‘ NA 62 80 (5,450)
1962 195 143 154 (14,850)
1963 196 144 146 (14,110)
1964 175 133 132 (13,050)
1965 92 ‘ 78 77 (7,500)
1966 158 117 117 (11,300)
1967 102 79 79 (7,700)
1968 146 113 114 (10,150)
1969 171 149 149 (14,450)
1970 158 127 128 (12,450)
1971 180 145 150 (14,750)
1972 228 171 169 (16,600)
1973 263 219 217 (20,700)
1974 271 228 227 (21,700)

1/ Source - A.D.F.& G., AYK Stock Status Report and AYK Annual
Management Reports.

2/ Numbers reflect resident licenses, no non-resident licenses
issued.
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Table 14 Value of commercial salmon catch to the fishermen, Nortomn
Sound area, in dollars, 1961-1974 1/.

- Value of Salmon

Year Catch to the Fishermen
1961 Not Available
1962 105,800
1963 - 104,000
1964 51,000
1965 21,483
1966 68,000
1967 44,038
1968 63,700
1969 95,297
1970 99,019
1971 101,000
1972 102,225
1973 308,740
1974 437,127

1) Source - A.D.F.&G., AYK Annual Management Reports.
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¢ Table 15 Estimated salmon escapement, Norton Sound area, Kachavik

‘ : Creek, by year, in numbers of fish, 1963-1974 1/ 2/.
Year Chum Pink Pink and Chunii
1963 | 16,000 16,000
1964 5,284 3,675
1965
1966 758 1,788
19675/ 1,780
1968
1969 600 4,525
1970 500 B
1971 10,000 5,323
1972 3,100 16,950
‘ 1973 | 10,325 22,275
1974 1,645 2,723

1) Source - A.D.F.&G., 1974 AYK Annual Management Report.
2) Data obtained from aerial surveys. Chum and pink salmon
collectively taken as "high counts" for the season.

3) Surveyor unable to distinguish between the two species.
4) Poor survey conditions or partial survey.

e
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Table 16 Estimated salmon escapement, Norton Sound area, Niukluk
River, by year, in numbers of fish, 1962-1974 1/ 2/.
3/

Year King Chum Pink Pink and Chum
1962 11 27,879

1963 13,687 4,103

1964 8,395 10,495

1965

1966 21,300 8,600 4,700

1967 20,546

1968 85,125

1969 10,240 92,650

1970 7,300 60,350

1971 22,605 8,370

19723/ 10,500 22,600

1973 15,156 14,326

1974 13,684 9,210

1) Source - A.D.F.&G., 1974 AYK Apnual Management Report.

2) Data obtained from aerial surveys.
"high count" for the season, chum and pink salmon counts
collectively taken as "high counts" for the season.
Surveyor unable to distinguish between the two species.
4) Poor survey conditions or partial survey.

3)
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17 Estimated salmon escapement, Norton Sound area, Fish River,

Table
by year, in numbers of fish, 1961-1974 1/ 2/.

Year King Chum Pink Pink and Chuméj
1961 1 14,100
1962 48 28,918
1963 21 25,728
1964 18,670 10,935 14,550
1965
1966 7 17,955
1967 20 13,510
1968 10 164,000
1969 2,080 124,000
1970 33 76,550 198,000 -
1971 1 13,185 1,670
l972£/ 3,616 13,050
1973 31 6,887 14,364
1974 3 . 10,945 15,690
1) Source - A.D.F.&G., 1974 AYK Annual Management Report.

2)

3)

Data obtained from aerial surveys. ° King salmon count is the
"high count" for the season, chum and pink salmon collectively
taken as "high counts" for the season.

Surveyor unable to distinguish between the two species.

Poor survey conditions or partial survey.
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Table

18 Estimated salmon escapement, Norton Sound area, Tubutulik
River, by year, in numbers of fish, 1962-1974 1/ 2/.

Pink and Chumé/

Year King Chum Pink

1962 3 16,690
1963 9 16,069 4,355

1964 15,469 10,043 3,420
1965

1966 4,363 26,000

1967 1 22,475
l968£/

1969 3 12,040 12,738 3,045
1970 53,290 136,590

1971 16,820 7,500 5,065
197221 8,070 21,100

1973 131 5,383 15,665

1974 136 9,560 17,940

1) Source - A.D.F.&G., 1974 AYK Annual Management Report.

2)

3)
4)

5)

Data obtained from aerial surveys.

River for the same year.

King salmon count is the
"high count" for the season, chum and pink salmon collectively
taken as "high counts" for the season. :
Surveyor unable to distinguish between the two species.

Count not obtained, but numbers believed to be similar to Kwiniuk

Poor survey conditions or partial survey.
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Table 19 Estimated salmon escapement, Norton Sound area, Kwiniuk River,

by year, in numbers of fish, 1962-1974 1/ 2/.

3/

Year: King Chum Pink Pink and Chum™

1962 3 23,249

1963 2 11,340 3,779

1964 14,533

1965 14 26,634 8,301

1966 7 32,786 10,629

1967 13 24, bhb 3,508

1968 27 18,813 126,764

1969 12 19,687 56,683

1970 68,004 235,131

1971 37 39,046 16,742

1972 65 30, 305 62,299

1973 57 28,614 38,426

1974 62 35,899 40,825

1) Source - A.D.F.&G., 1974 AYK Annual Management Report.

2) Counts from 1962-1964 obtained from aerial surveys, king salmon
count is the "high count" for the season, chum and pink salmon
counts collectively taken as "high counts" for the season.
Counts from 1965-1974 represent total counts obtained from
counting tower.

3) Surveyor unable to distinguish between the two species.
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Table 20 Estimated salmon escapement, Norton Sound area, Boston
Creek, by year, in numbers of fish, 1963-1974 1/ 2/.

Year King Chum Pink
1963 67 1,669

1964 10 3,315

1965

19662/ 153 761

1967

1968 7 2,500 2,500
1969 100 7,000 16,000
1970 246 8,200 12,900
1971 42 7,045 80
1972 56 4,252 3,950
1973 153 2,282 3,213
1974 225 2,201 749

1) Source - A.D.F.&G., AYK Annual Management Report.

2) Data obtained from aerial survey counts. King salmon count
is the "high count" for the season, chum and pink salmon counts
collectively taken as "high counts" for the season.

3) Poor survey conditions or partial survey.
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Table 21 Comparative sockeye salmon aerial survey counts, Port Clarence

. area, by year, in numbers of fish, 1963-1974 1/ 2/.
Year Salmon Lake Grand Central River
1963 866 620
1964 76 590
1965 250 160
1966 1,120 370
1967 129 280
1968 830 645
1969 24 171

3/
1970—
1971 538 512
4f

1972 680 300

. 1973 1,747 . 607
1974 820 0

1) Source - A.D.F.&G., 1974, AYK Annual Management Report.
2) Counts represent peak counts from aerial surveys.

3) No survey conducted.

4) Boat survey.
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Table 22 General salmon run timing information, Norton Sound and

Port Clarence areas 1/.

Species Present Bays and Estuaries Spawning

King Salmon June 15 to July 10-15 July 10 to August 5
Sockeye Salmon June 25 to July 25 July 15 to Septe&ber 10
Coho Salmon August 1 to August 20 August 20 to September 30
Pink Salmon June 25 or July 1 to July 15-20 July 15 to August 5

Chum Salmon June 20-25 to July 20-25 Jﬁly 10 to August 15

1) Source: A.D.F.&G., AYK area staff, personal communication, 1976.
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KOTZEBUE AREA SALMON FISHERIES

INTRODUCTION

The Kotzebue district includes all waters from Cape Prince of Wales
to Point Hope (Figure 4 ). With the exception of an experimental
commercial fishery at Deering, salmon can only be taken in Kotzebue
Sound east of a marker line placed from Aukoolak Lagoon in Sheshalik
Spit to Cape Blossom on Baldwin Peninsula. The remaining large closed
area is thought necessary to prevent establishment of another separate
fishing area which would harvest mixed stocks, including salmon bound
for the Noatak aﬁd Kobuk Rivers which are already exploited by the

present fishery adjacent to the village of Kotzebue.

COMMERCIAL FISHERIES .

Description

The salmon population entering this district is compbsed almost
entirely of chum salmon bound for the Noatak and Kobuk River systems.
Commercial catches have been strongly influenced by seasonal variations
in abundance. These extreme fluctuations are probably normal since the
Kotzebue area is in the northern range of North American chum salmon.
Small numbers of sockeye, king and pink salmon are also present,

Two other species of fish, Arctic char and sheefish, are also
harvested commercially, The Arctic char fishery is incidental to the
commercial salmon fishery. The sheefish fishery is generally considered

a winter fishery which is regulated by permit.
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Timing

The Kotzebue commercial salmon season Sfficially opens on July 1,
but actual fishing does not commence until mid-July due to availability
of fish, The weekly fishing period extends from 6 p.m. Monday to 6 p.m.
Wednesday and from 6 p.m. Thursday to 6 p.m. Saturday. Prior to 1968,
commercial fishermen could fish for subsistence purposes during the
closed periods except for a six-~hour period just before each open
commercial fishing period. Beginning with the 1969 season, however,
commercial fishermen were prohibited from subsistence fishing during all
closed fishing periods throughout the commercial fishing season.

It has been determined that the bulk of the fish returning to this
district are bound for the Kobuk and Noatak Rivers. Tagging studies
indicate that the less abundant Kobuk River chum salmon arrive in this
district first, peaking in the commercial fishery during July 17-28.

The Noatak River run follows, peaking from August 10-24. With this in
mind, the A.D.F.& G. has attempted to restrict fishing time for those
years of low salmon abundance and/or increased fishing effort while the

Kobuk River run is passing through the fishery.

Effort

All commercial fishing effort is concentrated near the village of
Kotzebue. TFishermen can legally operate set gi}l nets of up to 150
fathoms. Small open skiffs, powered by outboard motors, are used to
operate the fishing gear and deliver the fish to buyers.

Commercial fishing effort has increased rapidly in recent years.

From 1972-1975 an average of 181 fishermen were actively involved in the

66



fishery annually. There is no licensing registration deadline date,
which results in the registration fluctuating with the size of the rums
and resultant harvests., Table 24 presents the number of commercial,

vessel and gear licenses for the Kotzebue area from 1962-1974.

Economic Value

Using 1974 prices, the average (1960-1974) value to the fishermen
of the Kotzebue commercial chum salmon harvest is $432,000 annually.
However, this average value is not a good reflection of what the fishery
is worth since catches have increased substantially in recent years.

The 1974 value of the commercial harvest was over 1.8 million dollars.
In addition, sheefish and Arctic char are also sold commercially;
however, no economic values are available. The annual value to the

fishermen of the salmon fishery since 1960 is given in Table 25 .

ESCAPEMENT AND SPAWNING

Introduction

Due to extreme variations in annual chum salmon abundance, fore-
casting returns to the Kotzebue area has been difficult. Aerial surveys
in this district are conducted on key tributaries, as well as on the
main streams of the Kobuk and Noatak River systems and southern Kotzebue
Sound. Peak counts of spawning chum salmon for the years 1960-1974 are
presented in Table 26 ., These counts are considered minimal since
surveys were not always conducted under optimum conditions or on all

spawning areas.
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In August of 1960, biologists under contract to the Atomic Energy
Commission conducted boat and aerial surveys of the Noatak River and
estimated the chum spawning population at 930,000 fish. After observing
this system since 1962, A.D.F.& G. biologists feel that the 1960 count
was an overestimate. It is possible that large numbers of char and

whitefish normally present were mistaken for chum salmon.

Habitat, Migration and Timing

Spawning and rearing habitat preferences for chum salmon in the
Kotzebue area are essentially the same as outlined in the generalized
life history (Appendix). Chum salmon runs in this area have fluctuated
markedly since 1962. From comparisons of past escapement and harvest
data, it appears that Kotzebue chum salmon stocks exhibit a five-year
cycle of aBundance.

As previously mentioned, the majority of chum salmon returning to
the Kotéebue area are bound for the Kobuk and Noatak Rivers. The Kobuk
River chum salmon run arrives first and spawning occurs from July 20 to
August 25. The Noatak River run is later, with spawning occurring from

July 27 through September 5, peaking around August 16-17.

Escapement Goals

Escapement goals have not been defined for chum salmon runs in the
Kotzebue area due to insufficient information concerning spawning
magnitude and distribution. In-season management of the fishery is
based on analysis of comparative catch and catch per unit effort data,

as well as on aerial escapement surveys and test fishing results. The
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duration of the fishing season and weekly fishing periods is occasionally

changed by emergency order to compensate for either unusually large or

small runs.

STATUS RELATED TO MAXTMUM SUSTAINED YTIELD

Unrefined estimates of chum salmon returns have been made for
Noatak and Kobuk River stocks. Estimates utilizing peak harvest and
aerial survey counts range from 90,000 to 440,000 during the 1962-1972
period. Assuming a static subsistence harvest of about 30,000 £ish, it
is estimated that maximum allowable commercial harvest should range
between 30,000 and 250,000 fish annually.

An improvement in escapement monitoring is required before accurate
assessment of run magnitudes and MSY can be obtained. Due to large runs
during several recent seasons, fishing time has been increased beyond
the normal four days per week schedule, However, limited processing
capability has prevented fishermen from taking full advantage of these
time extensions. It is estimated that a minimum of 50,000 to 75,000
additional chum salmon could have been commercially harvested during
each of the last three seasons (1972-1974). |

The potential for a commercial fishery in southern Kotzebue Sound
near the villages of Deering, Candle and Buckland is being investigated.
Inquiries from local residents have recently been made regarding opening
this area to commercial salmon fishing. Pink and chum salmon are known
to occur in this area, but species composition, distribution and

abundance are unknown.
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Table 23 . Commercial salmon catch, Kotzebue area, by year,

numbers of fish, 1914-1974. 1/ 2/

in

No catch reported 1919-1961.

Includes 6,567 chum salmon from Deering experimental
commercial fishery.

70

Year Total King Sockeye Coho Pink Chum
1914 8,550 - - - —_ 8,550
1915 4,750 -— - - - 4,750
1916 19,000 - — - - 19,000
1917 44,612 - - - - 44,612
1918 27,407 - - - - 27,407

- 1962 130,075 12 7 1 107 129,948
1963 54,588 7 - — 136 54,445
1964 76,504 - - - 5 76,499
1965 40,034 - - - —_— 40,034
1966 31,981 1 93 ~-— 131 31,756
1967 29,404 1 — - 3 29,400
1968 30,384 - - - - 30,384
1969 59,383 - - - 48 59,335
1970 159,664 - — — -- 159,664
1971 154,957 1 - - - 154,956
1972 169,667 3 — —_— - 169,664
1973 375,437 5 - - — 375,432 .
19743/ 634,527 — — — 48 634,479
1/ Source — A.D.F.& G., AYK Annual Management Reports.



Table

24 ., Commercial, vessel and gear licenses, Kotzebue area,
1960-1974. 1/

Year Fommercial Vessel Set Gill Net
1960 — —
1961 — -
19622/ 128 ggd/ 102 (11,350 F.)
1963%/ 110 59 60 (8,550 F.)
1964 81 48 52 (5,550 F.)
1965 61 43 45 (5,450 F.)
1966 64 b4 44 (4,650 F.)
1967 54 323/ 30 (3,600 F.)
1968 90 ‘ 59 59 (6,750 F.)
1969 77 52 52 (5,400 F.)
1970 160 82 82 (9,800 F.)
1971 198 87 91 (11,100 F.)
1972 202 87 101 (13,100 F.)
1973 390 136 156 (19,250 F.)
19748/ 401 174 191 (26,500 F.)
1/ Source - A.D.F.& G., AYK Stock Status Report and AYK Annual

Management Reports.

Includes Norton Sound area fishermen and their gear who also
fished in Kotzebue area before area registration established.
Includes 4 tenders.

Includes 2 tenders.

Includes 2 tenders.

Includes Deering experimental commercial fishery with 7 commercial,
4 vessel and 6 (300 fathoms) set gill nets.
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Table 25 Value of commercial salmon catch to the fishermen, Kotzebue
area, in dollars, 1962-1974 1/.

Value of Salmon

Year Catch to the Fishermen
1962 45,550
1963 9,140
1964 34,660
1965 ‘ 18,000
1966 ' 25,000
1967 . 28,700
1968 46,000
1969 71,000
1970 186,000
1971 200, 000
1972 260,000
1973 925,735
1974 1,822,784

1) Source - A.D.F.&G., AYK Annual Management Reports.
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Table 26 . -Estimated chum salmon escapement, Kotzebue area, by year,
in numbers of fish, 1962-1974. 1/ 2/

Year Noatak River System Kobuk River System
1962 178,898 62,977
1963 2,6052/ 8,940
1964 89,798 28,032
1965 7,3322/ 11,480
1966 102,222 8,164
1967 28,845 8,113
1968 45,271 13,306
1969 34,163 16,934
1970 138,145 23,326
1971 41,064 30,667
1972 67,60121 52,354
1973 36,034 21,706
1974 138,834 94,287

1/ Source - A.D.F.& G., AYK Annual Management Reports,
gj All counts made from aerial surveys and represent peak counts.

2/ Poor survey conditions or incomplete survey.
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NORTHERN AREA SAILMON FISHERIES

INTRODUCTION

The Northern area lies entirely north of the Arctic Circle and
encompasses all of the drainages north of the Brooks Range from Point
Hope eastward around the northern Alaska coast to the Canadian border at
Demarcation Point (Figure 5 ). Topographically, the area ranges from
the flat Arctic plain with a myriad of slow;moving rivers and shallow
tundra ponds to the mountainoué foothills of the northern Brooks Range.

Several major rivers flow through this area including the Kokolik,
Utukok, Kukpouruk, Colville, Sagavanirktok, Kaparuk, Okpilak, Kongakut,
Aichilik, Egaksaak, Hulahula and Canning Rivers. Although these water-
sheds are generally clear water systems, they are subject to summer
flooding resulting from widespread showers on the watersheds. Most of
the shallow tundra lakes in this permafrost region are not considered a

suitable environment for fish production.

COMMERCIAL FISHERIES

Although pink and chum salmon are present in this area and have
been found as far north as Point Barrow and in the Beaufort Sea adjacent
to the mouth of the Sagavanirktok River, their population numbers are
extremely limited. There is a paucity of information concerning species
distribution primarily due to the lack of human habitation throughout
much of the area. There is no bonafide commercial salmon fishing in

this area.
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A commercial whitefish fishery has been conducted in the Colville
River delta since 1960. Approximately 3,000 broad whitefish and 1,000
humpback whitefish are harvested annually during the summer fishery and

20,000 least cisco and 40,000 Arctic cisco during the fall fishery.

ESCAPEMENT AND SPAWNING

The Northern area represents the most northern range of Pacific
pink and chum salmon. As a result, these species are existing at the
outer limit of their environmental tolerances. 4Current1y, data is
unavailable for migrational patterns, run and spawning timing, and

escapement levels.

STATUS RELATED TQ MAXTMUM SUSTAINED YIELD

No estimates of maximum sustained yield (MSY) have been developed
for the salmon resources in this area. Since the salmon stocks are
extremely limited, it is unldikely that future development of a bonafide
commercial fishery will occur. The extreme environmental parameters and
the lack of suitable spawning areas that are not subject to winter
freeze-up are considered overriding restrictions against major salmon

production.
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WESTERN-ARCTIC ALASKA AREA

HERRING FISHERIES

INTRODUCTION

For the purpose of this report, the Western and Arctic Alaska area
includes all waters between Cape Newenham on the south and Demarcation
Point on the north. Data for the commercial foreign fisheries, however,
will include the entire Bering Sea as information is only available for
the overall area.

Pacific herring, Clupea pallasii, as well as several species of

smelt (Osmeridias), including capelin (Mallotus villoseis), are present

within this area. Presently, only Pacific herring are utilized in a
commercial fishery; there are no known commercial fisheries, either
domestic or foreign, for smelt in this area. This report will deal only

with the Pacifie herring resource.

COMMERCTAI, FISHERIES

Domestic Fisheries

There are presently no full-fledged domestic herring fisheries
operating within this area. Adequate stocks appear to be available, and
with improved market conditions and more efficient fishing techmniques,

a commercial fishery could be developed.

Foreign Fisheries

The major foreign fisheries for herring occur in the eastern

Bering Sea, It is assumed that these fisheries exploit herring stocks
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originating from western Alaska. Fredin, in an INPFC Document, 1962,

entitled Herring Fisheries and Resources of Easternm Bering Sea, states

that:

"There are three major fisheries for herring in the eastern
Bering Sea, a Japanese trawl fishery, a Soviet trawl fishery,
and a Japanese gill net fishery. The trawl fisheries operate
along and inside the 100 fathom line between the Pribilof
Islands and St. Matthew Island during the winter months,
November to March. The gull net fishery operates off the
Bering Sea coast of Alaska from Bristol Bay to Norton Sound
during the Spring, April to June."

Japanese catches for both the gill net and trawl fisheries averaged
19,436 metric tons annually between 1967 and 1973, with a peak harvest
of 38,639 metric tons in 1968 and a low of 1,911 metric tons in 1973.
Soviet catches averaged 49,330 metric tons annually for the same period,
with a peak harvest of 117,202 metric toms in 1970, The 1973 Soviet
harvest was 34,36l metric tons. In addition to these fisheries, the
Republic of Korea entered the Bering Sea herring fishery in 1973 with a
harvest of 285 metric toms.

The future development of foreign herring fisheries in the Bering
Sea will be closely tied to the recent passage of the Fishery Management
and Conservation Act of 1976, Through this Acf herring fishing by
foreign fleets in the Bering Sea will be more formally regulated by the
United Staﬁes. Fishery management plans developed by regional manage-
ment councils will set forth conditions under which all foreign nations

fishing within 200 miles of the U.S. coast will have to comply.
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Included in the fishery management plans is the determination of the
. total allowable catch for foreign vessels. These management plans are
presently evolving and will determine to what extent foreign exploita=-

tion of the Bering Sea resource will occur.

DISTRIBUTION AND LIFE HISTORY

There has been little American biological research on the herring
stocks in this area. Offshore marine distribution and migration is not
known. Limited observations on inshore spawning areas, particularly as
a result of the 1976 OCSEAP Southern Bering Sea Herring Spawning Survey,
have been made, yet large areas remain unsurveyed. Ground checks on
suspected spawning areas are needed throughout much of the area.

The 1976 OCSEAP Southern Bering Sea Herring Spawning Survey
identified several areas as primary herring spawning areas (Figures 6, 7
and 8 ). This survey, however, extended only from Cape Sarichef on
the northwest end of Unimak Island to the Yukon River mouth. Surveys
are lacking north of the Yukon River and for the Bering Sea islands,
although herring are known to be present on St. Lawrence Island and in
Norton and Kotzebue Sounds. When the results of the 1977 survey, which
included Norton and Kotzebue Sounds, are available, additional spawning
areas will be identified.

Known spawning habitat in this area generally consists of beaches
where the shoreline morphology includes cliffs or bluffs with large,
jagged outcroppings. Where beaches occur in such areas, they are
usually intertidal. Spawning substrate consists primarily of rocks

covered with rockweed kelp (Fucus sp.). Ground surveys, however,
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indicate that almost any substrate (e.g., Laminaria sp., bare rocks,
gillnets) may be used under conditions of dense spawning. A second type
of herring spawning habitat consists of shallow bays, beaches or slough
areas where eelgrass (Zosteria sp.) is common. The bottom substrate in
these areas is usually mud and/or sand. Intertidal and subtital
spawning generally occurs in water depths of less than two meters. This
type of spawning habitat is the predominant form found north of Cape
Newenham.

Specific life history information is lacking for this area.
Addiﬁional data may be obtained in the generalized life history found in

the Appendix.
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FIGURE 7 DISTRIBUTION OF ROCKWEED KELP (FUCUS SP.) AND HERRING
SPAWN, IDENTIFIED BY GROUND SURVEYS JUNE 19-24 AND JULY 13-14
AT NELSON [SLAND., 1978,
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WESTERN~ARCTIC ALASKA AREA GROUNDFISH FISHERIES

Much of this study area lies outside of the productive Bering
Sea groundfish fishing grounds which lie along the continental shelf
and slope between the Aleutian Islands and Saint Lawrence Island.

Few exploratory surveys have been conducted in the ‘northern portion
(north of Saint Lawrence Island); consequently distributional
information and abundance estimates are largely unavailable. However,
various groundfish species, including grey cod and several flounders,
have been documented as présent within the area. There is no commercial
fishery for these species in the northern portion of the study aresa.

Low level subsistence utilization does occur,

At the present time a major foreign groundfish fishery occurs
along the_continental shelf and slope within this area south of Saint
Lawrence Island. Specific data on this fishery was reported on in
a previous publication produced by this staff. Reference should be

made to McLean, et al., 1977, A Fish and Wildlife Resource Inventory

of the Alaska Peninsula, Aleutian Islands and Bristol Bay Areas. This
report 1s one of a sequence of reports, inclusive of the present one,
which has presented an inventory of the states coastal fishery

resources for the Alaska Coastal Management Program.
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WESTERN-ARCTIC ALASKA SHELLFISH FISHERIES

For the purpose of this report, the Western—Arctic Alaska area
includes all of the waters of the Bering Sea north of 59°N. latitude,
the Chukchi Sea and the Beaufort Sea. This area includes a portion of
the productive Bering Sea king crab, tanner crab and shrimp fishing
grounds north of the Pribilof Islands. Specific information on these

fisheries may be found in Mclean, et al., 1977, A Fish and Wildlife

Resource Inventory of the Alaska Peninsula, Aleutian Islands and Bristol

Bay Areas. This report is one of a sequence of reports, inclusive of
the present one, which has presented an inventory of the state's coastal
fishery resources for the Alaska Coastal Management Program.

King crab, tanner crab and shrimp have been reported as far north
as the Chukchi Sea, Abundance, however, north of 60°N. latitude is low.
The only documented fisheries have been of a subsistence nature.

Dungeness crab are not present within this study area.

Razor clams, Siliqua patula, are not present in this study area.

However, a related but smaller species, Siliqua alta, has been reported
with a range extending into the Arctic Ocean. There are no commercial
fisheries for this species. Stock abundance is low and appears to

support only a small subsistence fishery.
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KUSKOKWIM RIVER AREA SUBSISTENCE FISHERIES

DESCRIPTION

The subsistence salmon fishery in the Kuskokwim district, especially
in the Kuskokwim River, remains the largest and most intense of its kind
in the state. King and chum salmon are the two most important species
taken for subsistence purposes. Coho salmon are not heavily utilized
due to the lateness of the run when most residents are reﬁurning to
their villages., Additionally, rainy weather during this time prevents
proper drying of the catch. One exception to this occurs in the village
of Quinhagak. Here the greatest fishing effort occurs in the Kanektok
River for coho salmon after the commercial fishing season. Alchough
accurate data is lacking, observations by Fish and Game persomnmnel
indicate that the dependence on subsistence fishing in this village has
declined considerably in recent years.

Iﬁ addition to salmon, nearly alllspecies.of fish present are
utilized for subsistence. Whitefish, northern pike, burbot, sheefish
and herring represent the majority of the species harvested. It is
estimated that 75 to 85 percent of this catch is utilized for human

consumption,

ECONOMIC CONDITIONS IN THE AREA

- Nearly all of the Kuskokwim area residents are dependent to varying
degrees on the fish and game resources for their livelihood. Recent
development and expansion of commercial salmon fisheries in this area of

little industrialization has enabled many of the local residents to
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obtain a cash income. Other sources of income are limited to sporadic
employment, such as firefighting and special welfare payments.

For many fishermen the need of a cash income from the sale of
commercially caught salmon remains secondary to the need of gathering,
preparing and storing of fish for subsistence purposes. In terms of
money required to purchase a similar quantity of meat substitute, the
subsistence catch may rival the value of the commercial catch during
some years,

There is still a moderate sale or trading of dried salmon on the
Kuskokwim River, but it is not documented. People from the coastal
delta villages still bring seal oil to trade for dried fish. The dried
fish from the lower river are now primarily being used for human

consumption.

METHODS OF FISHING

The majority of subsistence caught salmén are currently taken with
nylon gill nets. The use of the fishwheel, which historically harvested
a considerable number of salmon in the Ruskokwim River, is slowly
disappearing. Only 11 fishwheels were used along the survey route in
1974, compared to 30 in 1965 and 65 in 1960. The fishwheel is being
replaced by the much more mobile gill net, which involves less time and
effort to operate. The use of gill nets is a relatively new technique
for most Kuskokwim River residents. The efficiency of the two types of
gear is difficult to evaluate as large catches are often made with both,.

Traps and fish weirs of various designs are used, mainly in the

fall and winter months, to capture whitefish, sheefish, blackfish and
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burbot. Sheefish, pike, char and tomcod are frequently taken through
the ice by jigging.

There has been no definite trend in the decline in total catches or
numbers of participating fishermen since 1960, although the percentage
of king salmon in the catch has increased. The number of fishwheels
operated has steadily declined, but this has been more than compensated
for by the increasing use of nylon gill nets. During the past few years
the numbers of sled dogs have declined and numbers of snowmachines have
increased, which may foretell decreases in effort. Table 27 shows
the subsistence salmon catch in the Kuskokwim district for the years
1960 to 1974,

Accurate catch records are not available for spécies other than
salmon, but a gross estimate is that 250,000 to 500,000 whitefish (0.5
to 1.0 million pounds), 90,000 pike and 10,000 burbot are harvested
annually by subsistence fishermen in the lower Kuskokwim River drainage.
In coastal areas it is estimated that up to 20,000 whitefish, 20,000
pike, 9,000 pounds of halibut and many tons of herring are harvested

each year.

PROBLEMS

The coexistence of a commercial fishery and an intensive subsist-
ence fishery in the Kuskokwim management area has created problems of
user group allocation.

A recently evolved potential conflict concerns the newly-adopted
legislation permitting the sale of salmon roe from subsistence caught

fish, The sale of subsistence caught salmon roe is expected to enhance
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the economy in areas such as the upper Kuskokwim River where no commer-
cial fishing is permitted. However, with the high value of salmon roe,
subsistence fishing effort has increased, presumably for the purpose of
roe extraction and sale. The Department of Fish and Game has imple-

mented quotas and restrictions on the sale and production of salmon roe,

but the net result remains to be seen.
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Table 25 Subsistence salmon catch, Kuskokwim River area, in numbers of
fish, 1960-1974 1/.

Fishing Families ' 2/

Year Surveyed King Other Salmon Total

1960 247 20,361 327,297 347,658

1961 342 30,910 185,447 216,357
1962 349 14,642 165,626 180,268
1963 405 37,246 141,550 178,796
1964 394 29,017 189,660 218,677
‘1965 332 27,143 283,459 310,602
i966 492 ) 49,606 174,660 224,266
1967 472 57,875 205,263 263,138
1968 567 30,230 260,023 290,253
1969 376 40,138 198,628 238,766
1970 } 514 69, 204 245,550 314,754
1971 488 42,926 116,391 159,317
1972 : 576 40,145 120,316 160,461
1973 408 38,526 179,259 217,785
1974 596 26,665 277;170 303,835

1) Source - A.D.F.&G., AYK Annual Management Reports. A
2) 1Includes mostly chum salmon.
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Tabie 28 Comparative king salmon subsistence catch, Kuskokwim River
area, by village, 1960-1974 footnotes.

1) Source ~ A.D.F.&G., AYK Annual Management Reports.

2) Included with other villages.

3) Does not include 1965 and 1974,

4) Estimates based on catch data through 1969.

5) Included with Eek.

6) Does not include 1964,

7) New village of Atmauthluak segregated in 1970 from parent
village of Nunapitchuk.

8) Included with Lower Kalskag.

9) Does not include 1962 and 1963.

10) Included with Red Devil.

11) Data not available.

12) Includes Lime Village.
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Table 28 Comparative king salmon subsistence catch, Kuskokwim River
area, by village, 1960-1974 1/.

Village 1960 1961 1962 1963 1964

Kwigillingok,

Kipnuk, Kongiganak 250 283 54 229 414

| 4/ 4/ 4/ 4/

Eek 1,474 2,238 1,060 2,697~ 1,857
Tuntutuliak 226 2,226 842 2,853 1,826
Kasigluk 135 1,215 127 1,302 5/

Nunapitchuk 683 2,042 848 1,874 636
Atmauthluakzj

Napakiak 1,830 2,573 2,191 3,148 2,677
Oscarville . 1,968 282 75 309 339
Napaskiak 536 1,258 759 1,569 2,201
Bethel 1,923 4,156 1,378 7,019 4,114
Kwethluk 2,692 3,763 2,329 5,050 3,262
Akiakchak 1,626 3,052 1,800 2,533 3,488
Akiak 1,865 3,159 906 2,869 2,495
Tuluksak 737 1,486 493 1,295 572
Lower Kalskag 961 571 805 2,661 710
Upper Kalskag 667 1,049 8/ 8/ 1,143
Aniak . 1,057 688 185 602 1,104
Chuathbaluk ) 64 54 10 30 74
Napamute 20 16 s sz 13
Crooked Creek 747 518 561 859 1,358
Georgetown 11/ 11/ 11/ 11/ 11/
Red Devil 11/ 40 144 228 314
Sleetmute 465 222 10/ 10/ 10/
Stony Rive; 435 25 31 67 299
Total 20,361 30,910 14,642 37,246 29,017

continued
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Table 28 (continued) Comparative king salmon subsistence catch,
Kuskokwim River area, by village, 1960-1974,

Village 1965 1966 1967 1968 1969
Kwigillingok, 2/
Kipnuk, Kongiganak 0 205 957 70 385
Eek 2,737 2,872 4,375 2,760 2,037
Tuntutuliak 1,978 3,061 3,338 2,026 2,195
Kasigluk 513 1,875 2,766 1,360 2,888
Nunapitchuk 490 2,875 1,926 1,360 2,279
Atmauthluakl/
‘Napakiak 1,670 3,592 3,922 2,317 3,546
Oscarville 678 301 1,327 393 457
Napaskiak 1,412 2,935 3,091 1,647 2,227
Bethel 3,342 7,604 11,772 4,900 7,472
Kwethluk 4,538 6,135 6,889 3,549 3,187
Akiakchak 3,952 4,957 5,543 3,415 2,602
Akiak 1,774 3,941 3,790 1,332 1,275
Tuluksak 1,019 1,559 1,710 1,048 1,131
Lower Kalskag 841 1,918 1,733 1,463 2,083
Upper Kalskag 719 1,333 1,699 1,404 1,623
Aniak 494 2,002 1,415 . 467 1,406
Chﬁathbaluk 29 139 217 40 180
Napamute 2 78 60 100 19
Crooked Creek 363 1,249 638 77 541
Georgetown 11/ 12 11/ 11/ 9
Red Devil 11/ 182 11/ 111 142
Sleetmute 491 149 343 200 267
Stony River 101 632 364 191l 2,187
Total 27,143 49,606 57,875 30,230 40,138
continued
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Table 28 (continued) Comparative king salmon subsistence catch,
Kuskokwim River area, by village, 1960-1974.

Village 1970 1971 1972 1973 1974

Kwigillingok, _

Kipnuk, Kongiganak 1,111 241 10 75 10/
Eek 2,065 1,882 1,969 1,981 .2,356
Tuntutuliak 3,558 1,841 3,214 2,859 1,577
Kasigluk 3,931 1,645 1,292 1,864 1,411
Nunapitchuk 4,680 1,978 2,496 2,663 1,165
Atmauthluak 1,205 548 864 1,106 | 382
Napakiak 4,960 1,868 2,009 1,763 1,224
Oscarville 542 570 196 586 180
Napaskiak 3,446 1,916 1,578 2,048 900
Bethel 17,026 8,731 8,371 8,898 4,631
Kwethluk 7,932 5,564 5,137 3,444 2,694
Akiakchak 7,022 4,818 3,872 2,592 1,726
Akiak 3,290 2,688 1,899 1,895 1,292
Tuluksak 1,995 1,280 1,318 1,322 883
Lower Kalskag 2,146 2,355 2,604 1,309 1,586
Upper Kalskag 734 601 401 938 463
Aniak 2,136 1,076 2,105 1,030 1,952
Chuathbaluk 219 179 261 942 674
Napamute 22 17 20 13 6
Crooked Creek 684 291 183 269 650
Georgetown 2 0 0 0 10/
Red Devil 232 135 182 138 205
Sleetmute 161 181 69 504 269
Stony River 105 2,52152/ 95 287 439
Total 69, 204 42,926 40,145 38,526 26,665

continued
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Table 28 (continued) Comparative king salmon subsistence catch,

Kuskokwim River area, by village, 1960-1974,

1960-1974 1960-1974
Village Total Average
Kwigillingok, 3/
Kipnuk, Kongiganak 4,284 330—
Eek 34,360 2,291
Tuntutuliak 33,620 2,241
Kasigluk 22,324 1,5952/
Nunapitchuk 27,995 1,866
.Atmauthluak 4,105 821
Napakiak 39,290 2,619
Oscarville 8,203 547
Napaskiak 27,523 1,835
Bethel 101,331 6,755
Kwethluk 66,165 4,411
Akiakchak 52,998 3,533
Akiak 34,470 2,298
Tuluksak 17,848 1,190
Lower Kalskag 23,746 1,583
Upper Kalskag 12,774 9832/
Aniak 17,719 1,181
Chuathbaluk 3,112 207
Napamute 603 40
Crooked Creek 8,988 599
Geoxrgetown 23 4
Red Devil 2,053 171
Sleetmute 3,321 277
Stony River 7,779 519
Total 554,634 36,976
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Table 29 Comparative "other salmon" subsistence catch, Kuskokwim

1)
2)

3)
4)
5)
6)
7)
8)
9)

River area, by village, 1960-1974 footnotes.

Source - A.D.F.&G., AYK Annual Management Reports.

Catches include primarily chum salmon but also include small
numbers of sockeye, coho, pink and small king salmon.

1965 to 1972 catches do not include late coho salmon catches.
Estimate based on catch data through 1970.

Included with Eek.

Included with Lower Kalskag.

Data not available.

Included with Red Devil,

Included with Lime Village.
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Table 29 Comparative "other salmon" subsistence catch, Kuskokwim
River area, by village, 1960-1974 1/ 2/ 3/.

Village 1960 1961 1962 1963 1964 1965

Kwigillingoks

Kipnuk, Kongiganak 1,430 3,279 1,990 2,562 2,323 0

4/ 4/ 4/ 4/

Eek - 4,094 2,321 2,072 1,771 3,151 2,898
Tuntutuliak 4,;01 8,526 9,692 6,791 8,421 18,993
Kasigluk 1,400 3,657 1,705 1,020 5/ 4,041
Nunapitchuk 2,743 4,868 7,474 2,462 1,171 4,251
'Atmauthluak —— - - - - -

Napakiak 19,888 5,789 6,167 3,711 12,312 12,928
Oscarville 3,948 1,680 1,723 1,025 487 8,010
Napaskiak 5,199 4,286 5,546 3,584 6,275 26,206
Bethel 12,972 12,845 8,470 8,623 15,623 19,099
Kwethluk 32,975 21,106 22,788 13,188 19,186 37,780
Akiakchak 15,932 12,518 10,521 6,725 10,096 25,138
Akiak 13,061 8,205 6,551 8,478 9,659 12,297
Tuluksak 19,261 7,928 8,526 10,289 9,777 12,820
Lower Kalskag 11,563 7,764 16,478 23,249 9,472 21,906
Upper Kalskag 38,398 27,149 6/ 6/ 11,391 11,970
Aniak 36,673 15,935 10,120 10,608 17,874 11,353
Chuathbaluk 22,370 2,922 3,784 2,629 5,059 6,507
Napamute 11,107 6,235 3,898 5,192 4,873 704
Crooked Creek 41,263 17,558 27,259 23,166 32,550 18,986
Georgetown 7/ 7/ 1/ 7/ 7/ 7/

Red Devil 7/ 1,350 9,007 5,367 5,706 7/

Sleetmute 17,259 6,884 8/ 8/ 8/ 11,707
Stony River 11,750 2,642 1,855 1,110 4,254 15,865
Total 327,297 185,447 165,626 141,550 189,660 283,459
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Table 29 (continued) Comparative "other salmon" subsistence catch,
Kuskokwim River area, by village, 1960-1974,

Village 1966 1967 1968 1969 1970 1971
Kwigillingok,

Ripnuk, Kongiganak 680 2,846 2,800 2,481 3,937 1,110
Eek 1,324 1,922 3,503 3,436 4,855 2,213
Tuntutuliak 9,747 11,531 14,090 17,462 10,600 9,964
Kasigluk 3,058 2,309 4,311 3,308 5,731 2,043
Nunapitchuk 4,145 6,278 7,731 6,934 11,412 3,375
Atmauthluak — — - -— 1,191 1,197
Napakiak 9,275 12,685 12,700 12,390 16,371 4,427
Oscarville 407 2,580 2,104 2,743 4,669 1,675
Napaskiak 8,743 8,585 12,409 11,655 11,169 7,039
Bethel 14,011 14,055 28,603 14,613 33,475 9,905
Kwethluk 18,707 23,872 36,645 23,462 27,702 13,941
Akiakchak 15,049 13,584 19,461 10,306 29,776 12,298
Akiak 10,622 9,332 13,775 9,854 13,003 9,264
Tuluksak 11,670 8,898 11,114 6,058 7,626 5,115
Lower Ralskag 10,346 16,108 8,114 8,468 11,158 3,509
Upper Kalskag 6,236 8,364 9,733 9,413 5,309 3,530
Aniak 12,484 16,788 17,341 15,127 10,030 4,933
Chuathbaluk 5,625 7,249 11,588 7,523 10,971 5,632
Napamute 3,704 5,750 1,774 1,453 1,224 1,862
Crooked Creek 19,467 14,365 12,704 6,810 9,216 3,094
Georgetown 70 1/ 2,030 3,664 800 0
Red Devil 2,746 7/ 2,400 1,130 2,454 1,067
Sleetmute 2,611 6,875 11,218 8,258 4,464 3,203
Stony River 3,933 11,377 13,875 12,080 8,407 5,9952/
Total 174,660 205,263 260,023 198,628 245,550 116,391

continued
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Table 29 (continued) Comparative "other salmon'" subsistence catch,
Kuskokwim River area, by village, 1960~1974,

Village 1972 1973 1974
Kwigillingok, . ‘
Kipnuk, Kongiganak 1,284 807 7/
Eek 783 2,401 4,227
Tuntutuliak 11,103 | 13,572 28,321
Kasigluk 1,934 6,090 6,773
Nunapitchuk 5,600 7,663 12,498
Atmauthluak 947 2,818 4,585
Nap;kiak 5,191 8,461 21,494
Oscarville 498 3,081 5,617
Napaskiak | 8,858 8,478 20,467
Bethel 16,885 33,930 34,892
Kwethluk 11,721 19,565 39,747
Akiakchak 9,266 9,864 15,108
Akiak 5,108 6,118 18,434
Tuluksak 5,145 5,946 13,261
Lower Kalskag 3,490 2,873 12,265
Upper Kalskag 1,460 5,607 9,631
Aniak 5,243 13,547 9,305
Chuathbaluk 8,509 14,171 4,287
Napamute 4,645 3,451 76
Crooked Creek 3,658 1,981 4,954
Georgetown 0 10 7/
Red Devil 1,695 2,782 2,688
Sleetmute . 4,293 2,168 4,212
Stony River 3,000 3,875 4,328
Total 120,316 179,259 277,170

9 Ycontinued



Table 29 (continued) Comparative "other salmon" subsistence catch,
Kuskokwim River area, by village, 1960-1974,

1960-1974 1960-1974
Village ~ Total Average
Kwigillingok,
Kipnuk, Kongiganak 27,529 1,966
Eek 40,971 2,731
Tuntutuliak 182,914 12,194
Kasigluk 47,380 ' 3,384
Nunapitchuk 88,605 5,907
Atmauthluak 10,738 2,148
Napakiak 163,789 10,919
Oscarville 40, 247 2,683
Napaskiak 148,499 | 9,900
Bethel 278,001 18,533
Kwethluk 362,385 - 24,159
Akiakchak 215,642 14,376
Akiak 153,761 10,251
Tuluksak 143,434 _ 9,562
Lower Kalskag 166,673 ' 11,112
Upper Kalskag 148,191 11,399
Aniak 207,361 13,824
Chuathbaluk 118,826 7,922
Napamute 55,858 3,724
Crooked Creek 237,031 15,802
Georgetown 6,574 939
Red Devil 38,392 3,199
Sleetmute : 83,152 6,929
Stony River 104,346 6,956

Total 3,070,299 100 204,687




YUKON RIVER AREA SUBSISTENCE FISHERIES

DESCRIPTION

The subsistence salmon fishery in the Yukon district is ome of the
largest of its kind in the State. Although all five species of salmon
are known to occur in the area, king and chum salmon are the two most
important species taken for subsistence purposes. Kings are utilized
for human consumption, while chums are mainly reserved for dog food.
Only small numbers of pink and coho salmon are taken.

In addition to salmon, several other species of fish present in the
area are utilized for subsistence purposes. Whitefish, northern pike,
burbot, sheefish and herring represent the majority of these species
harvested. It is estimated that 75 to 85 percent of this catch is
utilized for human consumption.

Until recently, the summer chum salmon runs were reserved mainly
for subsistence utilization. Commercial catch limitations were imposed
by fishing season élosures and by prohibition of small mesh gill nets.
Due to recent declines in subsistence fishing effort and dependence,
many of these restrictions have been liberalized to allow increased

commercial utilization.

ECONOMIC CONDLITIONS IN THE ARFA

Although economic conditions in the Yukon district are similar to
those of the Kuskokwim, residents of the area are not as dependent upon
subsistence fishing, This is mainly due to an increase in commercial

fishing effort in recent years. Like the Kuskokwim, other sources of
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cash income are limited to sporadic employment such as firefighting and

special welfare payments.

METHODS OF FISHING

Several types of gear are used in the Yukon subsistence fishery,
including gill nets, fishwheels, beach seines, traps, spears and gaffs.
Gill nets are the most common type of gear. 1In the upper Yukon River
area fishwheels are also used.

With the decreasing use of fishwheels, which are very effective in
capturing chum salmon, there has been an associated reduction in the
overall chum salmon harvest. Table 30 shows the subsistence salmon
harvest in the Yukon area for the years 1960~1974. The recorded king
salmon harvests have remained surprisingly stable throughout the period.
Table 31 gives a breakdown of the king salmon catch by wvillage in the
Yukon River area for the years 1961-1974., A breakdown by village of
other subsistence caught salmon (mostly chums) is presented in

Table 32 .

PROBLEMS
Since problems with this fishery are identical to those of the
Kuskokwim district, they will not be discussed again here. Refer to the

Kuskokwim subsistence section for additional information.
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Table 30 Subsistence salmon catch, Yukon
of fish, 1960-1974 1/.

area, by year, in numbers

Fishing Families 2/
Year Surveyed King Other Salmon Total
1960 — | - - -
1961 624 23,719 407,814 431,533
1962 564 19,910 358,441 378,351
1963 597 32,656 421,625 454,281
1964 602 22,817 485,630 508,447
1965 541 19,723 458,379 478,102
1966 494 14,017 214,236 228,253
. 1967 471 19,661 288,595 368,256
1968 476 14,832 189,607 204,439
1969 459 14,946 213,725 228,671
1970 400 15,926 223,237 239,163
1971 429 24,755 200,568 225,323
1972 401 19,541 140,102 159,643
1973 463 22,215 186,179 208,394
1974 438 20,543 291,080 311,623

1) Source - A.D.F.&G., AYK Annual Management Reports.

2) Primarily chum salmon, includes small numbers of pink and coho

salmon.

-—= No data available.
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NORTON SOUND AREA SUBSISTENCE FISHERIES

Salmon are harvested almost exclusively for subsistence in the Port
Clarence district except for a few fish that are bartered or sold each
year in Teller and Nome. Teller and Brevig Mission subsistence fishermen
take all species of salmon, mainly in the Grantley Harbor and Tuksuk
Channel areas. Subsistence fishermen from Nome drive 36 to 60 miles
north from Nome to fish for all species of salmon in the Pilgrim River
and Salmon Lake areas under special permit. Table 33 gives subsistence
catches in the Port Clarence area for the years 1963-1974.

Based on harvest and effort data, subsistence salmon fishing in
the Norton Sound district is less significant than in most other
districts in the Arctic~Yukon-Kuskokwim region. This is probably due to
the commercial fishing operations that have existed in the area since
1961. Many of the residents use fish caught during the commercial
season for personal consumption. Subsistence catches for the Norton
Sound area are shown in Table 34 . A breakdown of these catches by
village is presented in Table 35 .

Several species of fish other than salmon are also utilized for
subsistence in the Port Clarence and Norton Sound districts, but catches
have not been documented. These species include whitefish, northern
pike, burbot, sheefish and herring. The set gill net is the gear most
commonly used for all species of fish harvested in this area. A few
beach seines are used in some rivers, although use of this type of gear

seems to be declining,
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Table 34 Subsistence salmon catch, Norton Sound area, in numbers of
fish, 1963-1974 ;/ g/.

No. of fishermen

Year Interviewed King Coho Pink Chum Total
1963 . 44 5 118 16,607 17,635 34,365
1964 44 565 2,567 9,225 12,486 24,843
1965 71 574 4,812 19,131 30,772 55,289
1966 67 269 2,210 14,335 21,873 38,687
1967 119 817 1,222 17,516 22,724 42,279
1968 141 237 2,391 36,912 11,661 51,201
1969 131 436 2,191 18,562 15,615 36,804
1970 114 561 4,675 26,127 22,763 54,126
1971 136 1,026 4,097 10,863 21,8152/ 37,801
1972 115 ' 804 2,319 14,158 13,966£/ 31,247
1973 79 392 520 14,770 7,185 22,867
1974 117 420 1,064 16,426 3,958 21,868

1) Source - A.D.F.&G., AYK Subsistence Fishery Report, Report to the
Board of Fish and Game, April, 1973 and Annual Management Reports.

2) Catch figures do not include Port Clarence area.

3) Includes 197 sockeye salmon.

4) 1Includes 93 sockeye salmon.
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Table

35 Subsistence salmon catch, Norton Sound area, by village,
in numbers of fish, 1963-1974 1/.

St. Michael

No. of fishermen

Year Interviewed King Coho Pink Chum Total
1963 NA NA NA NA NA NA
1964 NA NA NA NA NA NA
1965 NA NA NA NA NA NA
1966 5 7 50 13 812 882
1967 5 62 155 74 1,132 1,423
1968 10 20 96 791 649 1,556
1969 8 51 368 60 2,169 2,648
1970 9 37 356 477 1,573 2,443
2

1971 4 47 55 36 691“/ 829
1972 7 307 62 10 1,168 1,547
1973 Included with Unalakleet
1974 Included with Unalakleet

continued
1) Source - AD.F.&G., AYK Annual Management Reports.
2) Includes 75 sockeye salmon.
3) Includes 55 sockeye salmon.
4) 1Includes 2 sockeye salmon.
S5) Includes 51 sockeye salmon.
6) Includes 2 sockeye salmon.
7) Inlcudes 12 sockeye salmon.
8) Tncludes 46 sockeye salmon.
9) 1Includes 2 sockeye salmon.
10) Includes 45 sockeye salmon.
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Table 35 (continued) Subsistence salmon catch, Nortonm Sound area,
by village, in numbers of fish, 1963-1974.

Unalakleet
No. of fishermen
Year Interviewed King Coho Pink Chum Total
1963 NA NA NA NA NA NA
1964 34 488 2,227 7,030 6,726 16,471
1965 30 521 4,562 11,488 8,791 . 25,362
1966 20 83 739 6,070 2,575 9,467
-1967 43 428 329 9,890 2,951 13,598
1968 b4 166 1,397 10,253 2,333 14,149
1969 38 273 1,115 4,170 2,027 7,585
1970 45 458 3,551 9,627 5,642 19,278
1971 46 864 3,082 2,194 6,3822/ 12,522
1972 38 336 1,756 3,122 2,964 8,178
1973 25 323 213 6,233 3,426 10,195
1974 41 313 706 7,341 588 8,948
| . continued
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Table

35 (continued) Subsistence salmon catch, Norton Sound area,
by village, in numbers of fish, 1963-1974.

Koyuk
No. of fishermen |
Year Interviewed King Coho Pink Chum Total
1963 i2 — - 5,097 4,171 9,268
1964 NA NA NA NA NA NA
1965 7 4 22 252 3,032 3,310
1966 7 7 41 929 3,612 4,589
1967 13 12 14 1,097 2,945 4,068
1968 14 28 71 1,916 1,872 3,887
1969 18 59 189 2,115 3,655 6,018
1970 7 3 10 840 3,500 4,353
1971 12 5 47 92 2,6192/ 2,763
1972 20 30 44 2,089 2,022 5,185
1973 3 1 - 10 130 141
1974 4 - — 17 900 917
continued
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Table 35 (continued) Subsistence salmon catch, Norton Sound area,
by village, in numbers of fish, 1963-1974.

Shaktoolik
No. of fishermen
Year Interviewed King Coho Pink Chum Total
1963 NA NA NA NA NA NA
1964 9 77 340 2,132 5,412 7,961
1965 8 31 107 3,763’ 3,420 7,321
1966 10 142 762 1,445 4,183 6,532
1967 13 262 387 2,010 4,436 7,095
1968 15 10 458 6,355 1,915 8,738
1969 16 40‘ 193 4,018 3,439 7,690
1970 8 43 210 2,475 2,016 4,744
1971 8 87 / 329 494 5,0602/ 5,970
1972 8 64 235 939 3,399 4,637
1973 7 51 130 3,410 1,397 4,988
1974 12 93 353 1,901 358 2,705
continued
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Table 35

(continued) Subsistence salmon catch, Norton
by village, in numbers of fish, 1963-1974.

Sound area,

Elim
No. of fishermen

Year Interviewed King Coho Pink Chum Total

1963 18 5 221 5,808 8,316 14,350
1964 1 -— — 63 348 411
1965 8 16 72 1,325 9,857 11,270
1966 12 14 250 2,511 5,409 8,184
1967 15 39 116 1,322 9,913 11,390
1968 17 2 80 6,135 2,527 8,744
1969 15 9 109 1,790 1,303 3,211
1970 16 16 160 4,661 6,960 11,797
1971 14 16 271 1,046 2,227 3,560
1972 7 44 108 1,579 2, 0702/ 3,801
1973 4 2 - - 295 300
1974 10 3 — 2,382 1,723 4,108

continued
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Table

35 (continued) Subsistence salmon catch, Norton Sound area,
by village, in numbers of .fish, 1963-1974,

Golovin
No. of fishermen
Year Interviewed King Coho Pink Chum Total
1963 9 - 23 1,891 3,624 5,538
1964 NA NA NA NA NA NA
1965 5 2 49 698 987 1,736
1966 10 4 58 1,037 1,996 3,095
1967 10 2 86 1,084 898 2,070
1968 g 2 41 1,555 104 1,702
1969 10 2 81 920 189 1,192
1970 6 - 62 1,090 627 1,779
1971 5 7 146 789 3812/ 1,323
1972 4 4 58 1,294 1300 2,088
1973 2 1 39 - 46 86
1974 5 1 - 665 180 846
continued

121



Table 35

(continued) Subsistence salmon catch, Norton Sound area,
by village, in numbers of fish, 1963-1974.
White Mountain

No. of fishermen
Year Interviewed King Coho Pink Chum Total
1963 6 - 195 3,811 5,695 9,701
1964 NA NA NA NA NA NA
1965 5 - - 825 2,860 3,685
1966 3 - 118 536 1,524 2,178
1967 9 1 99 1,690 3,905 5,695
1968 12 2 140 3,400 1,640 5,182
1969 10 —_ ‘ 109 1,840 2,325 4,274
1970 9 4 291 1,956 1,987 4,238
1971 7 - 45 755 1,555 2,355
1972 4 - 4 441 1,298 1,743
1973 2 - 9 9 28 46
1974 2 2 —_— 302 26 330

continued
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Table 35 (continued) Subsistence salmon catch, Norton Sound area,
by village, in numbers of fish, 1963-1974.

Nome
No. of fishermen i

Year Interviewed King Coho Pink Chum Total
1963 NA NA NA NA NA NA

1964 NA NA NA NA NA NA

1965 8 — - 780 1,825 2,605
1966 22 12 192 1,79 1,762 3,760
1967 11 11 36 349 627 1,023
1968 20 7 108 6,507 621 7,243
1969 16 2 27 3,649 508 4,186
1970 14 - 35 5,001 458 5,494
1971 40 - 122 5,457 2,9002/ 8,479
1972 27 19 52 4,684 31519/ 5,070
1973 36 14 129 5,108 1,863 7,114
1974 43 8 5 3,818 183 4,014
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KOTZEBUE AREA SUBSISTENCE FISHERIES

DESCRIPTION

Subsistence salmon fishing has long been an important food
gathering activity for residents of the Kotzebue district. The harvest
is comprised almost entirely of chum salmon. Nearly all of the catch is
consumed as dried fish. All portions of salmon are utilized, e.g., the
flesh is dried and the head and viscera fed to dogs.

Subsistence fishing occurs primarily in the Noatak and Kobuk
Rivers. The Kobuk River run is more heavily utilized due to the greater -
number of villages on the river (Kobuk River, five villages; Noatak
River, ome village). Because of the large subsistence effort, commercial
fishing regulations at Kotzebue are often made more restrictive in late
July to early August in order to give added protection to the Kobuk
River stocks.

Several other species of fish are important subsistence species,
including sheefish, shortnose and longnose whitefish and Arctic char.
Table 36 gives the subsistence chum salmon catch in the Kotzebue area
by village for the years 1962-1974. Subsistence sheefish catches for
the years 1966-1974 are presented in Table 37 along with the pumber of

fishermen interviewed in each village.

ECONOMIC CONDITIONS IN THE ARFA

Although adequate subsistence fishing effort data is not available,
there is some indication that the dependence on subsistence fishing has

declined in this area in recent years as a result of increased welfare

124



payments and more employment opportunities. Snow machines have rapidly -
replaced sled dogs, reducing the need for subsistence fish.
Subsistence fisheries may prove to be more valuable (on a.dollar
basis) than commercial fisheries if the value of substitute protein food
is considered. The number of salmon taken for subsistence in the
Kotzebue Sound area has exceeded the commercial catch in some years.
The NANA Native Corporation recently conducted a survey of subsistence
harvests in the area. Using Anchorage prices, the study estimated the
value of the 1973 subsistence fish harvest to be 1.9 million dollars.
Village prices in this area are 25 to 125 percent higher than Anchorage

prices.

METHODS OF FISHING

Subsistence fishermen presently use set gill nets and beach seines
to catch salmon in the bays and rivers. Sheefish are taken with gill
nets in the Kobuk River while ascending and descending the river omn
their spawning and post-~spawning runs and by jigging through the ice on
Hotham Inlet and Selawik Lake during the early spring months.

Subsistence fishing by Noatak villagers follows seasonal patterns.
In the fall, char and whitefish are netted at the village and at fishing
camps up river until freeze-up, at which time hook and line fishing
through the ice is predominant. - Ice fishing continues through the
winter. In the summer, temporary camps are set up, primarily at
Sheshalik, for seal and beluga whale hunting. At the end of the hunt,
some villagers remain to fish for char and whitefish. During August,
the area residents again return to the Noatak River to net salmon and

dry it for later use.
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In the fall, residents living near Shungnak fish for whitefish
using nets or traps under the ice, Burbot are taken through the ice
during the winter for immediate consumption. After breakup, seine and
gill net fishing for sheefish, whitefish and grayling occurs. This
continues until the chum salmon run begins. Beginning in June, chum
salmon are obtained in quantity by seining and gill netting. Fish camp
sites are scattered along the Kobuk River above and below the village.
Some salmon are used fresh during the season, but most of the catch is
dried for later use.

Whitefish, an important subsistence fish in all villages, are
captured with beach seines and gill nets. Arctic char, which are a
major food source in the villages of Noatak and Kivalina, are taken by

jigs, seines and gill nets.,

PROBLEMS

No real problems currently exist with this fishery. Minor problems
that do exist concern balancing commercial and subsistence harvests to
meet escapement goals, particularly in light of the large natural

fluctuations in salmon abundance which occur in this area.
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