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MEMORANDUM STATE OF ALASKA

To: Report Recipients Date: September 8, 1989

Telephone: 842-5227

From: Wesley A. Buch Subject: 1988 Bristol Bay
Togiak Area Management Biologist Anrmual Management
Division of Commercial Fisheries Report
Dillingham

The attached report represents our most recent efforts to update and
upgrade fishery statistics useful in describing the Bristol Bay salmon
and herring fisheries. We believe this report is the most current and
comprehensive document available describing and explaining management
rationale, as well as providing a single source for catch, escapement
and production information on all species of salmon as well as herring
harvested in Bristol Bay during the last 20 years.

The report is not written for the general public as its intended
audience. It is distributed only within Department circles with
certain exceptions. Please route needed corrections or comments to me
here in Dillingham.






PREFACE

The 1988 Bristol Bay Management Report is the twenty-ninth consecutive annual
volume reporting on management activities of the Division of Commercial
Fisheries staff in Bristol Bay. The report emphasizes a descriptive account
of the information, decisions, and rationale used to manage the Bristol Bay
comrercial salmon and herring fisheries, and outlines basic management
objectives and procedures. We have included all information deemed necessary
to fully explain the rationale behind management decisions forrmlated in
1988. All narrative and data tabulations in this volume are combined under
separate SAIMON and HERRING sections to aid in the use of this document as a
reference source. The extensive set of tables has been updated to record
previcusly unlisted data for easy reference. Fisheries data in this report
supersedes information in previous reports. Corrections or comments should
be directed to the Dillingham area office, Attention: Editor.

Wesley A. Bucher
Togiak Area Management Biologist
Dillingham
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ANNUAL MANAGEMENT REPORT
BRISTOL BAY SAILMON FISHERY
1988
INTRODUCTION

The Bristol Bay area includes all coastal waters and
inland drainages east of a line from Cape Newenham to Cape
Menshikof and is the largest sockeye salmon producing region in
the world (Figure 1). Bristol Bay also produces substantial
returns of other salmon species and the Togiak herring fishery
has developed into the State’s largest sac roe fishery.

The area-wide salmon catch during the 1988 season was
16.667 million fish of all species (Table 24), slightly less
than the harvest of 17.704 million landed in 1987. The
estimated catch of 103 million pounds was valued at over $177
million to participating fishermen, the highest exvessel value
ever recorded for the Bristol Bay salmon fishery, and the sixth
consecutive year that the exvessel value has exceeded $100
million (Appendix Table 47).

Sockeye salmon dominated the commercial harvest, and
totaled 14.0 million fish (Table 4). The management objective
for all districts in Bristol Bay 1is the achievement of
escapement goals for major salmon species while at the same
time allowing for an orderly harvest of those fish surplus to
spawning requirements, at the highest possible quality.

Sockeye salmon escapement objectives were met in 1988 in all



FISHERY RUN STRENGTH INDICATORS

Inshore Preseason Forecast

A total of 26.5 million sockeye were forecast to return to
Bristol Bay fishing districts in 1988 (Table 1). All of the
districts expected a good inshore return, and evéry river
system had an indicated harvestable surplus. The total
projected Bristol Bay sockeye salmon harvest for 1988 was 16.8
million (Table 1). The 1988 total run forecast was based on a
modified ADF&G method which omitted data prior to the 1978
return year from calculations using spawner-recruit, sibling,
and smolt data.

Based on the results of the modified ADF&G method, total
production for Bristol Bay in 1988 was expected to be 28.3
million sockeye salmon which also included the high seas
Japanese Mothership harvest, and the South Unimak/Shumagin
Islands fisheries (False Pass), This return would have been
about 5 percent (1.4 million sockeye salmon) greater than the
20-year, (1968-1987) mean (26.9 million; range 3.5 to 66.3
million), but about 24 percent (6.5 million) less than the most
recent 10 year, 1978-1987, mean (37.2 million; range 20.8 to
66.3 million).

The total projected sockeye salmon harvest was expected to
be about 18.6 million including the Japanese high seas catch,
False Pass, and Bristol Bay (80 percent confidence interval,
5.5 to 32.4 million). That inshore harvest would have been 32

percent (4.2 million) less than the 20 year, 1967-1986, mean



(13.0 million, range 0.7 to 37.3 million), and 56 percent (11.4
million) less than the most recent 10 year, 1977-1986, mean
(20.2 million, range 4.9 to 37.3 million).

Since a minimum of three years of smolt estimates and
subsequent adult returns are needed to fit linear regression
models, forecasts using smolt data could only be calculated for
all age classes for the Kvichak, Wood, Naknek, and Egegik River

systems.

Japanese High Seas Fishery

For many years, Japan has operated two directed salmon
fisheries on the high seas which impact the Bristol Bay return.
These include the mothership fishery and the landbased gill net
fishery. At the peak of the mothership harvest in the late
1950’s, 50 - 60 million salmon were caught pex year. Catch
levels have been greatly reduced in recent years, as a result
of treaty negotiations between the United States and Japan.
The harvest in 1988 was even further reduced due to a lawsuit
by Western Alaska fishermen that blocked the issuance of a
required marine mammal permit. Without the permit, the
mothership fleet could not operate within the 200 mile zone.
There was a harvest of salmon outside of the 2zone, and
preliminary catch figures, although unofficial, were estimated

as follows:



Mothership Land-based

Species Number Number
Chinook 26,000 47,000
Sockeye 225,000 116,000
Coho 0 293,000
Chum 892,000 751,000
Pink 56,000 5,083,000
Total 1,199,000 6,290,000

The land-based fishery vessels deliver their catch to
various ports in northern Japan, and during the peak years of
harvest, catches were frequently over 40 million salmon. Like
the mothership fishery, the harvest by this fleet has been
significantly reduced as a result of treaty negotiations. This
fishery traditionally operates outside the U.S. 200 mile limit,
so it remained unaffected by the 1lack of a marine mammal
permit.

The most recently negotiated treaty between the United
States and Japan 1in the spring of 1986 resulted in reductions
in both fisheries, which were immediately visible in the 1986
and 1987 harvests. When this treaty is fully implemented after
the 1993 fishing season, total catches will probably be further
reduced by a modest amount. Alaska has benefitted by reduced
interception of salmon stocks passing through these fisheries,

plus the additional number of drop outs that would have been



killed but not caught, if the removal had continued at its
. former level.

Specific changes to these fisheries negotiated in the
treaty included a phaseout of effort in the mothership fleet in
the Central Bering Sea portion of the fishery between the 1986
and 1993 seasons, and a 45 mile (1 degree longitude) shift of
the land-based fishery boundary away from Alaska toward Asia.
Additionally, enforcement measures and research efforts were
strengthened. It 1is uncertain how the controversy over the
recent denial of the marine mammals permit may affect the
treaty and the flow of harvest information between the two

governments.

South Unimak/Shumagin Fishery

Preliminary data indicates that the South Unimak/Shumagin
Island intercept fisheries landed 756,000 sockeye salmon of
North Peninsula/ Bristol Bay origin in 1988 (Appendix Table
54). The 1inseason developnent of the Unimak/Shumagin June
intercept sockeye fishery is closely mnonitored by Bristol Bay
fishery managers as an indication of migration timing, relative
abundance, age composition and fish size of the inconing
Bristol Bay run. These intercept fisheries were again managed
under a guideline harvest quota policy originally adopted in
1974 by the Alaska Board of Fisheries to prevent over-harvest

of sockeye runs to individual river systems in Bristol Bay.



FISHERY HARVEST POTENTIAL

Formal total run forecasts for salmon species returning to
Bristol Bay other than sockeye and Nushagak and Togiak chinook
salmon are not generally available, because long-term escape-
ment data are limited for those species. However, catch
projections were calculated based on relative estimates of
parental run size, average age composition data, and recent
relative productivity patterns. Catch poténtial and actual

harvests for all species in 1988 are listed below:

Harvest

Species Potential Actual
Sockeye—————~~=wem 16,758,000 14,005,984
Chinook—-————--———- 93,0002 45,135
Chum————————————-~— 1,959,000 1,477,016
Pink-————————————- 328,000P 935,870
Coho-=———————————= 170,000 202,577

Total 19,308,000 16,666,582

a Includes actual forecasts for Nushagak District, and
20-year average chinook catches for Naknek/Kvichak,
Egegik, Ugashik, and Togiak.

b Based on 20 year average catches for all districts
except Nushagak, which would not have a district
fishery and would only include an incidental harvest
with large mesh gear.

Due to the relatively low expected volume of sockeye, the
continued large demand for frozen product, the availability of
freezing facilities, and the expected high price, many of
Bristol Bay’s canneries did not operate in 1988, or did so at a

reduced capacity. Only 7 plants canned salmon and a total of

10



seven 1-lb., eleven 1/2-1b., one 1/4-1b., and one 5-oz. glass
jar lines were in production (Table 39). In addition to the
land-based canning operations, 10 companies operated in Bristol
Bay in 1988 in the fresh export, brine or refrigerated sea
water (RSW) export, frozen and cured salmon marketing areas
(Table 39). A total of 42 processors/buyers reported catches
in Bristol Bay in 1988 compared with 57, 48, 59, 62, and 72 in

the years 1987-1982.

FISHERY ECONOMICS AND MARKET PRODUCTION

Since the large increase in the number of floating fish
processors and the considerable number of individual market
agreements with small groups of fishermen, price disputes have
not been a significant factor in Bristol Bay. The 1986, 1987,
and 1988 seasons were unaffected by price negotiations and
because of the major change in markets for salmon, the two
major fishermen’s groups in Bristol Bay, Alaska Independent
Fishermen’s Marketing Association (AIFMA) and Western Alaska
Fishermen’s Marketing Association (WACMA) both elected to stop
negotiating for prices, concentrating instead on other issues
such as boat storage and support services.

Salmon prices were the highest ever reported in Bristol
Bay, in 1988. With a low inventory of all species of salmon on
the world market, and a very favorable dollar/yen exchange
rate, there was good demand for frozen product throughout the

season. On June 8, one of the major processors in Bristol Bay
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reportedly offered $1.90 per pound for sockeye. At the same
time, False Pass fishermen were asking $2.50 per pound, and
Copper River sockeye were already selling for $3.15 per pound.

Overall, sockeye prices averaged $1.93 per pound inseason,
but several of the major processors paid a post-season bonus as
well. This was due, in part, to a better than anticipated
market price for frozen salmon brought about by a lower than
expected volume of coho and pink salmon in Southeast Alaska,
and Prince William Sound.

With the 1low return of chinook salmon in the Nushagak
District in 1988, there was not a directed fishery on that
species, and virtually all of the chinook were incidentally
taken. Therefore, many of the fish landed were blushed and did
not demand top prices. The average price paid for chinook was
$1.05 this season. Several of the processors reported after
the season that due to the high price paid for sockeye, many
fishermen mixed the chinooks with the sockeye, which may have
resulted in an under-reported chinocok harvest.

Chum salmon ranged from a low of $.39 to a high of $.48
per pound, but averaged $.43. With the relatively good price
this year, chum salmon played an important role in the economic
value of the Bay fishery, especially in Toglak District where
the participants enjoyed a record harvest.

The low return of pink salmon in other areas of the State,
and the high demand for frozen product, improved the price for

that species in 1988. Though the catch was relatively small,
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at an average value of $.34 per pound, pink salmon were
important to Bristol Bay fishermen, especially those in the
Nushagak District where the sockeye run came in well below the
preseason forecast.

The 1988 Bristol Bay coho price averaged $1.14 per pound.
The exvessel value of coho also benefitted from the good demand
for frozen product.

After weighting the catch by company, it was estimated
that the 1988 exvessel value of the Bristol Bay salmon harvest
was worth over $177 million to participating fishermen. This
ranked as the highest value in the history of the fishery, and
the sixth consecutive year that the total has exceeded $100

million (Appendix Table 47).

1988 COMMERCIAL SALMON FISHERY
All five species of Pacific salmon are found in Bristol
Bay and are the focus of commercial, subsistence and sport
fisheries. The sockeye salmon run is the most significant, but

there are also important runs of chinook, chum, coho, and in

even-years, pink salmon. Numerically, based on 20 years of
data (1969-88), the average annual commercial catches are as
follows: 16.4 million sockeye =salmon; 125,000 chinook;

1,062,000 chums; 170,000 coho; and 1,646,000 million even-year
pink salmon. Subsistence catches average approximately
160,000 salmon per year; mostly sockeye, while sport fisheries

operate to varying degrees of intensity on all species of
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salmon, with most effort directed toward chinook and coho
sStocks.

In recent years, spotter aircraft have been employed in
the Bristol Bay commercial salmon fishery, but a new regulation
in 1988 prohibited their use. The reasons for this ban were
several, but the main objection to the use of spotter aircraft
concerned enforcement. Reportedly, many vessels were employing
planes to watch for Fish & Wildlife personnel, while they
fished outside of the legal district boundaries. Thexre was
also considerable sentiment against the use of spotters by top
fishermen, who felt that they were being shadowed by aircraft

employed by relative newcomers to the fishery.

Sockeye Salmon

As of June 14, the projected midpoint of the 1988 sockeye
run, based on Fisheries Research Institute (FRI) Adak/Cold Bay
air temperature analysis, was July 3 for Naknek-Kvichak and
July 5 for Nushagak. These dates were very close to the
historic means for these runs, and identical with the 1986 and
1987 run timing projections. The mean Adak - Cold Bay air
temperature of 40.2 degrees F for May 1988 was within 0.1
degree of the 1986 mean (40.1 degrees F) and the 1960-1987
average of 40.3 degrees F. Run timing based on the mid-point
of the Unimak District purse seine and gill net fishery,
suggested that the mid-point of the Bristol Bay fishery would

occur on July 4.
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The sockeye return to Bristol Bay in 1988 was 23.4 million
which was 22% less than the preseason forecast, (Table 1) and
less than the recent 10-year average of 36 million (Appendix
Table 25). The difference between the total run and the
preseason forecast was relatively small in 1988, but that was
because the errors cancelled each other (the large returns in
Egegik and Togiak offset the low runs in the othexr districts).
When the forecast was examined district by district, its
performance was quite unsatisfactory. Final returns saw a 33%
over forecast for the Naknek/Kvichak District, a 52% over
forecast for the Ugashik District, a 91% over forecast for the
Nushagak District, and a 28% under forecast for the Egegik and
Togiak Districts. However, minimum spawning escapenent
objectives were met or exceeded in all of the major sockeye
producing river systems. The 1988 sockeye catch of 16.0
million was less than the recent 10-year (1979-88) average of
24 million, but slightly over the 20-year (1969-88) average of
16 million (Appendix Table 9). Actual returns of sockeye
compared to forecasted returns in 1988 are presented by river

system in Table 1.

Chinook Salmon

The 1988 Bristol Bay commercial harvest of 45,000 chinook
salmon was the lowest since 1975, 1less than the 20-year
(1969-88) average, and was considerably under the recent 10-

year (1979-88) average (Appendix Table 10). The Nushagak
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District is the primary chinook producer in Bristol Bay, and
the 1988 commercial harvest of 16,501 was the lowest in that
district since 1945 (subsistence and sport fish harvests
excluded) .

Chinook salmon escapement in Nushagak District totaled
57,000, which was 24% less than the desired goal of 75,000
(Table 27). The Nushagak River is the only system in Bristol
Bay that 1is specifically managed to achieve a defined
escapement objective for chinook salmon.

The preseason forecasted return of chinook salmon to the
Nushagak District was 139,000 in 1988. With an escapement goal
of 75,000, only a small harvestable surplus was anticipated.
Due to concern for the future of chinook stocks in Nushagak
(and several of the other fishing districts) and to ensure
additional protection for this valuable resource, a new
management approach was approved by the Alaska Board of
Fisheries for the 1988 season which would provide a better
opportunity to achieve a viable escapement. The season opening
date was changed to June 1 for all districts of Bristol Bay,
the "king line" in Nushagak was abolished, Egegik and Ugashik
Districts went to a four day per week fishing schedule before
and after the emergency order period, the emergency order
period in the Nushagak District was adjusted to begin on June
1, and the management staff was given emergency order authority

to reduce mesh size in Nushagak District (1f necessary) to
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provide additional protection to chinook salmon during openings
for other species.

The Togiak chinook catch of 15,615 was the lowest since
1980 and roughly one-half of the recent 1l0-year average, and
the escapement of 9,000 was also just over one-half of the
long-term average (Appendix Table 39). Chinook salmon catches

in other districts were all below recent averages.

Chum Salmon

The 1988 Bristol Bay commercial catch of 1.5 million chum
salmon was well above the previous 20-year average (1969-88),
and ranked fifth largest in the long history of this fishery
(Appendix Table 11). The large catch this year was
particularly interesting because the 370,224 harvest 1in the
Nushagak District, which is the primary chum producing systemn,
was well below the recent 10-year average. Chum salmon runs
were extremely strong in all of the other fishing districts in
Bristol Bay, and new catch records were established at Togiak
and Egegik. Escapements to the Nushagak and Togiak systems
were 186,000 and 282,000, respectively. The provisional

escapement goal is 350,000 for Nushagak and 200,000 for Togiak.

Pink Salmon
Bristol Bay has a dominant even year pink run, but due to
the poor return in the parent year (1986), particularly in the

Nushagak District which is the primary pink producer, a large
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return was not expected in 1988. With a documented pink salmon
escapement of only 72,000 in the Nushagak River, it was
anticipated that near record production would be required to
achieve the escapement goal of 1,000,000 in 1988. Therefore,
the management staff requested that the Board of Fisheries give
emergency order authority to specify a minimum mesh size in an
attempt to harvest expected surplus coho salmon, while
providing for additional pink escapement. The Board approved
the request, and this approach was successfully used in the
Nushagak District in 1988.

The pink run in Nushagak was better than expected, and the
total return of 743,000 from an escapement of only 72,000,
equated to a return per spawner of over 10 to 1. The majority
of the commercial harvest was taken incidentally in mesh that
was 5-3/8 1inches or larger, but the catch still exceeded
248,000, and the escapement of 495,000 nearly reached the lower
management range of S$500,000. Historically, escapements of
500,000 to 1,500,000 have demonstrated the ability to produce
very large returns, so there is hope for a strong run in 1990.

The Naknek/Kvichak District pink salmon catch of over
625,000 was nearly three times the average for that district.
The harvest of 57,000 at Togiak was the third largest for that
system, and was taken incidentally in larger mesh gear. Both
systems are not regarded as major pink producers, but have

experienced increases in recent years.
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Coho Salmon

commercial interest in the Bristol Bay coho run was more
active in 1988 than it had been for several years. This was
primarily due to the healthy market for all types of frozen
salmon, and an economic need by many fishermen from the
Nushagak and Naknek/Kvichak Districts who had experienced a
poor sockeye season. The strong coho run in 1984 provided the
majority of the return in 1988, as most of the fish are four
year old’s, but the volume was disappointing in both Nushagak
and Togiak Districts, which are the primary producers.

The 1988 commercial coho harvest in Bristol Bay totaled
203,000, with a comparable amount of fish landed in the
Nushagak, Egegik, and Ugashik Districts (Table 24). This catch
was greater than the long-term (1969-88) average, but slightly
under the recent (1979-88) 10-year average, (Appendix Table
13). The Nushagak District, which normally produces over 46%
of Bristol Bay’s coho harvest, only accounted for 26% of the
total in 1988. The district was closed on August 11 and did
not reopen due to the relatively weak run and a desire to reach
the escapement goal of 150,000. This goal was largely
accomplished, and by August 23 when the Portage Creek sonar
project was terminated, over 131,000 had been enumerated.
Until 1987, the Nushagak District was the only system where the
Department had a method (sonar) to measure inseason coho

escapement. However, the U.S. Fish and Wildlife Service
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operated an adult sonar in the lower Togiak River this season,
and attempted to enumerate all five species of salmon.

The Togiak District also experienced a relatively poor
coho run in 1988, and fished a reduced schedule until the
season was finally closed on September 1, to improve the
escapement rate. Ultimately, an estimated 65,000 coho had
passed the sonar site on the Togiak River when the project was
terminated in early October.

Coho catches were stronger on the East side of Bristol
Bay. The Naknek/Kvichak District set a new catch record, and
both Egegik and Ugashik Districts were above average.
Escapements appeared to be adequate, based on the aerial
spawning ground survey results.

Limited coho returns in recent years and large efficient
fishing fleets havé resulted in long closures in some districts
to achieve desired escapement. A regulation change to reduce
fishing time after the emergency order period in the Egegik,
and Ugashik Districts was approved by the Alaska Board of
Fisheries at their December 1987 meeting. This was an attempt
to Dbetter balance the fishing fleet with the available
resource, and the new requlation was 1in effect 1in those

districts for the 1988 fishing season.
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1988 DISTRICT INSEASON MANAGEMENT SUMMARIES

Naknek-Kvichak District

The 1988 return to the Naknek-Kvichak District totaled 8.8
million, 30% of the preseason forecast of 11.4 mwillion (Table
1). The Kvichak River return of 6.8 million included an
escapement of just over 4.0 million, slightly above the lower
management range of 4.0 million. The Naknek River return of
1.8 million included an escapement just above the point goal of
1.0 million. The total district harvest of 3.5 million was 47%
of the preseason forecast. The Xvichak River return was
comprised mostly (61%) of five year old fish from the 3.6
million escapement in 1983. That escapement has already
produced 3.6 fish per spawner.

Preseason management strategy, unlike 1986 and 1987, would
allow a harvest from the Kvichak River run. Both major river
systems had total run forecasts in excess of escapement goals.
The Kvichak River escapement goal was 5.0 million with a
management range of 4.0-6.0. The lower end of the escapement
range would be targeted in 1988 because the upper end had been
reached in 1987 and 1989 should produce a large run with an
escapement goal of 8.0-10.0 million. Some early fishing would
be allowed to assess run strength.  As in previous years, early
king salmon fishing would be monitored closely. Local fisher-
men in the Naknek-Kvichak area also formed a fall fishing co-op
in order to attract a buyer for the even-year pink salmon run

and the late fall coho salmon run. This additional fishing
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effort would also be monitored very closely to insure adequate
escapements of both species.

The South Unimak/Shumigan Island fisheries began on June
11 with a l4-hour period (Appendix Table 54). No purse seiners
fished as discussions were being carried out on prices and the
chum salmon quota. Sockeye catches were relatively light in
both areas with harvests of nearly 12,000 in Unimak and 8,000
in the Shumigans. Average weights for sockeye in both areas
were 5.6 1bs. A second 1l4-hour period on June 15, again
without the purse seine fleet fishing, produced better catches
with 50,000 sockeye harvested in Unimak and 7,000 in the
Shumigans. The average weight remained at 5.6 in Unimak while
the Shumigan average rose to 6.1 lbs. The last period without
the purse seine fleet fishing was held on June 16. Results
were harvests of 70,000 in Unimak and 24,000 in the Shumigans
(which were extended until 210:00 p.m. June 17). Average
weights dropped slightly in both areas to 5.4 1lbs. and 5.9 lbs.
respectively. The chum salmon cumulative catches through this
same time period were 124,000 in Unimak and 3,000 in the
Shumigans.

Commercial catches in the Naknek-Kvichak District through
June 14 stood at 1,500 with a couple of deliveries at 1,000-
1,200 lbs. indicating some fish moving into the district (Table
14). Egegik District catches mneanwhile were strong with a
cumulative through June 14 of about 53,000 (Table 15). Fish

were large in both districts with averages of 6.5 lbs. in the
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Naknek-Kvichak and 6.9 in Egegik. Catches increased in both
districts on June 15 with 25,000 harvested in Egegik and 2,300
in the Naknek-Kvichak. Catches in the Naknek-Kvichak District
were 7,000, 8,000, and 4,000 respectively for June 16, 17, and
18.

The Port Moller test boat began fishing on June 11.
Catches were fairly consistent through June 18 with indexes
ranging from 7 to 21 (Table 5). The running mean length of
sockeye caught through June 18 at Port Moller was 556 mm
indicating a fair number of large 3-ocean fish. The first age
class information on the June 11 Unimak/Shumigan fishery was
made available on June 18. Age classes pretty well matched
those of the Bristol Bay forecast. Age 53 was slightly higher
than forecast which could help out the Kvichak River run if the
percentage held inshore.

South Unimak fished for a 6-hour period on June 18 with
both types of gear participating. The catch was 71,000 with an
average weight of 5.0 1lbs. per sockeye. The chum salmon catch
of 52,000 brought the cumulative catch of that species to
177,000. The Shumigan catch for the same time period was
71,000 with an average weight of 4.9 lbs. per sockeye. The
chum salmon catch was 17,000 bringing the cumulative chum
salmon catch in that area to 21,000.

A district test boat fished the Nushagak District the
evening of June 17 but sockeye catches were poor with a total

of two sockeye caught in eleven drifts (Table 10). Port Moller
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test boat indices were 8 on June 19 and then increased to 23 on
June 20. Size of fish dropped slightly to a running mean
length of 552 through June 20. The estimated passage past Port
Moller through June 20 was 1.4 million and was based on a lag
time from there to inshore Bristol Bay of five days. The
commercial catch in the Egegik District for June 20 was
phenomenal with a daily of 329,000 and a cumulative catch of
473,000. The Naknek-Kvichak catch for June 20 was 48,000
bringing the cumulative catch to 63,000. Run timing estimates
from Burgner (FRYI) based on the relationship between run timing
and the combined mean Adak and Cold Bay air temperatures for
May was made available on June 20. It predicted a midpoint
date of the Nushagak run on July 5 and a date of July 3 for the
Naknek-Kvichak. June 21 commercial catches were 51,000 in the
Naknek-Kvichak District and 132,000 in Egegik. The Port Moller
test boat indices for June 21 was 13. Only two drifts were
made on June 22 and none were made on June 23. The estimated
passage was 3.3 million through June 23. Fishing resumed at
Unimak on June 21 with a 7-hour period. The sockeye catch was
79,000 at an average welght per fish of 5.1 lbs. The chum
salmon catch of 63,000 brought the cumulative catch of that
species to 239,000. The Shumigan period was for 12 hours and
resulted in a sockeye catch of 39,000 at an average weight per
fish of 5.2 1bs. The chum salmon catch was 9,000 for a

cumulative catch of 30,000. 7The combined chum salmon catch in
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both areas was 269,000, more than half of the chum salmon cap
of 500,000.

Commercial catches of sockeye in the Naknek-Kvichak
District for June 22 and June 23 were 9985,000 and 44,000
respectively. The total Naknek-Kvichak run, based on long-term
average catches through June 23, was predicted at 13-15
million. Age class composition from the June 22 and 23
commercial catch was comprised mostly of S5, fish at nearly 65%.
Both of the two-ocean age classes were below preseason
forecasts. The Kvichak River test fish project started fishing
on June 21 but catches were low the first three days (Table
29). Fishermen were indicating that fish were being caught
mostly in the middle channels of the district, much like the
1983 run. Based on information from the Unimak fishery before
the June 21 fishing period, C.P.U.E. indicated a total bay
sockeye salmon run of 45 million and a chum salmon run of 13
million.

The Port Moller test fish boat fished three stations on
June 24 and indices climbed to 42. An estimate, based on a lag
time of six days, of 4.6 million had passed the project. A 31
hour fishing period in Unimak on June 22-23 produced a sockeye
salmon catch of 122,000 with an average weight of 5.8 1lbs. The
chum salmon catch of 110,000 brought the cumulative to 365,000.
A six hour period in the Shumigans was extended an additional
24 hours and produced a catch of 107,000 sockeye salmon at an

average weight of about 5.0 1lbs. The cumulative catch of chum
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salmon for both areas through June 24 néw stood at 419,000.
The latest age class information showed an increase in the
abundance of two-ocean fish. A district test fish boat fished
the Naknek-Kvichak District on June 24 however, except for one
fair index near Half Moon Bay, results were disappointing
(Table 7). Kvichak River test fish catches were low with one
fish caught on the west bank and seven fish caught on the east
bank on the noon tide. There were several reports of a large
number of jumpers off of Middle Bluff during the afternoon of
June 24.

The Naknek River counting tower began operations on June
21 however no significant passage occurred until June 25 (Table
26). Kvichak River tower began counting on June 25 with a
passage of just over 1,000 sockeye (Table 26). The inside test
fish program picked up a little on the midnight tide with
indices of 0 and 22 and even more on the noon tide of June 25
with indices of 704 and 84. It appears that even though winds
have been pre- doninantly from the west and northwest, a
significant number of fish were migrating up the west side of
the district. District test fish drifts made several fair
drifts from the division buoy to Half Moon Bay and one off the
mouth of the Naknek River.

Another district test boat on June 26 showed increases off
the mouth of the Naknek River and in the upper west side near
Gravel Spit and Salmon Flats. River test fish indices again

increased on the night tide to 600 and 800 and on the noon tide

26



of June 26 to 1,100 and 1,800. Meanwhile, a six hour fishing
period in the Nushagak District on June 25-26 produced a catch
of 94,000 sockeye and 57,000 chum (Table 17). A survey of the
Kvichak River was flown on June 26 and showed fish coming out
of muddy water 2-4 wide up to the second index area (Table 29).
An estimate of 100,000 in the river was made while the formula
using index area counts, tower counts, and river test fish
indices estimated 64,000. A two day travel time from district
to tower would put the escapement very near the average of
167,000 for June 29. A one day travel time would put the
Naknek River escapement slightly under the 84,000 fish for June
28. Based on these escapement trends, the district test fish
results the past three days which showed an increase of fish in
the district and a movement through the district, an expected
large push of escapement on the early morning tide, and a
desire to get age, size, and strength of run information, an
announcement for fishing time in the entire Naknek-Kvichak
District was made at 9:00 p.m., June 26 for a 1l0-hour period to
begin at 8:00 a.m., June 27 (Table 12).

A survey of the fishery was flown at 8:30-9:30 a.m., June
27 to assess catches. Most of the drift effort was
concentrated in the channels off the west side above the mouth
of the Naknek River. Set nets at Graveyard and Cutbank seemed
to be doing good. South Naknek and North Naknek set nets were
not doing near as well. Very few boats were fishing the Naknek

Section of the district. My catch estimate at the time of
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survey was 325,000, slightly lower than the 375,000 actually
caught. As predicted, river test fish indices Jjumped to 3,200
and 4,200 on the morning tide. Naknek River escapement counts,
however, dropped off between 2:00 p.m. and 6:00 p.m. Port
Moller indices for June 26 was 63 and based on a six day lag
time, was indicating a total passage past the project of 6.0
million. No drifts were made by the test boat on June 27. Age
class composition of the Port Moller test catches became
available on June 27 as did the Unimak catch of June 21. A

comparison of age information through June 26 is as follows:

South Unimak Catch 31% 41% 20% 7%
Port Moller Test Fish 17% 17% 55% 5%
Bay Forecast 30% 26% 35% 9%
N-K Catch 16% 15% 65% 5%
Kvichak Test Fish 33% 13% 53% 3%
Naknek Escapement 42% 20% 19% 17%
Kvichak Forecast 52% 30% 15% 3%
Naknek Forecast 12% 32% 29% 27%

The Naknek-Kvichak catch and Kvichak test fish ages closely
resembled the catch at Port Moller test fish. The South Unimak
catches somewhat resembled the Bay forecast while all other
results seemed to favor the Sé age class as being strong and
both two-ocean age classes as being weak. Based on catches and
size of fish at South Unimak in earlier fishing periods, one
would have suspected that smaller two-ocean fish should be

showing up inshore in the very near future.
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The Naknek escapement through June 27 totaled 67,000 past
the tower while the Kvichak escapement totaled 76,000. An
aerial survey of the Kvichak River at 7:00 p.m., June 27 gave
an estimate of 300,000 while the formula gave an estimate of
218,000. Total escapement in the Kvichak River as of 6:00 p.m.
was estimated to be 260-350,000. As expected, the indices at
the Kvichak River test fish project dropped dramatically on
June 28 with indices from the morning tide of 21 and 113 and
from the afternoon tide of 31 and 169. The Naknek River
escapement dropped severely to 8,000 for a daily through 6:00
p.m. on June 28. The only report of jumpers was from the Low
Point area. More age class information became available on
June 28. The Naknek-Kvichak catch from the period on June 27
showed 54% 55, much stronger than the 5, forecast to either the
Kvichak or Naknek system. South Unimak age class from the June
17 period showed only 14% S5, while showing 45% 4, and 33% 53.
This is just the opposite of what has shown up at Port Moller
and inshore to date. Shumigan catches from the period on June
18 on the other hand more closely resembled inshore and Port
Moller age classes with 51% 5,, 22% 4,, and 17% 53. Migration
patterns of fish past Kvichak tower were unusual this year.
Even though fish are on the west bank below and in the lower
sections of Kaskanak Flats, very little passed the west bank
tower.

A district test boat fished the area on June 29. Falr

catches were made at Cutbank and in the middle of the Naknek
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section and very good catches were made near Half Moon Bay and
at Low Point. The river test fish indices dropped to zeros on
the first tide of June 29 but started to climb again slightly
on the second tide with indices of 59 and 101. Port Moller was
again able to fish on June 28 and ended with an indices of 37
for the day. This brought the estimated ;passage past the
project, based on a seven day lag, of 10.7 million. Catches on
June 29 increased to an indices of 86 and gave an estimated
passage of 15.1 million. The Kvichak River was again surveyed
the evening of June 28. I estimated between 85-100,000 while
the formula gave an estimate of 219,000. These estimates along
with the cumulative passage past Kvichak tower gave a total
escapement of 245-379,000. The Naknek escapement past the
tower through the same time period was 75,000. There were
numerous reports coming in of lots of fish between the Egegik
and Naknek-Kvichak Districts.

A district test boat was sent out on the morning tide of
June 30. Catches were very good at Graveyard/Cutbank and at
Johnson Hill, fair at Low Point, and low at Gravel Spit and
Half Moon Bay. Another boat was sent out on the afternoon
tide. A good indices was obtained off the mouth of the Naknek
River and an excellent indices of 4,300 was obtained at
Cutbank. The boat was called back in after four drifts because
of an impending announce- ment. The Xvichak River test fish
indices on the morning tide of June 30 were 73 and 169 and on

the afternoon tide jumped to 2,900 and 2,400. The Naknek River
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escapement had reached 125,000 by 2:00 p.m., June 30 with an
hourly passage rate approaching 4,000. With the large push of
fish on the afternoon tide and the present escapement rates, it
was estimated that the escapement through July 2 would be
375.000. This escapement would be one day ahead of the long-
term average for that date. The Naknek River and lower half of
the Kvichak River were flown in the early afternoon of June 30.
Fish were observed in the Naknek River at the mouth and across
from Pauls Creek, however because of the muddy water, no
enumeration was possible. Not many fish were observed above
King Salmon. Although not many fish were observed in the lower
five index areas of the Kvichak River, evidence of a good size
body of fish was observed from the test fish site downstream to
the upper district boundary. Based on the present escapement
rate past the river test fish project an estimated 500-600,000
additional sockeye would escape the district before the next
commercial period. This would put the Kvichak River escapement
nearly one day ahead of the long-term average. An announcement
for fishing time was made at 3:00 p.m., June 30 for a l0-hour
period to begin at 12:00 noon, July 1. This opening was based
on estimated escapements compared to long-term averages,
movement of fish into and through the district as evidenced by
district test fishing, the large increase in indices from the
river test fish project, and aerial surveys of both the Naknek

and Kvichak Rivers.
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Kvichak River test fish indices continued to climb on July
1 with the wmorning tide producing indices of 2,800 and 4,200
and the afternoon tide producing indices of 4,000 and 6,400. A
complete survey of the commercial opening was not possible due
to fog over the district, however radio reports monitored
during the fishery indicated that catches were not that strong.
The only area available for surveying was the beaches on the
east side of the district. Set nets on the South Naknek beach
looked fair, those at Cutbank and Graveyard looked good, and
those on the north Naknek beach looked poor.

The commercial catch for the period on July 1 was 675,000,
Updated age class composition from all sources indicated very
little change from previous reports with everything inshore of
Unimak showing higher percentages of 5, and lower percentages
of both 45 and 53 than forecasted. Only Unimak was showing
large percentages of the two-ocean age classes. A district
test boat was sent out the afternoon of July 2. Catches
remained strong along the Cutbank/Graveyard areas and fair at
Pederson Point and off the mouth of the Naknek River. Kvichak
River test fish indices dropped to 69 and 85 on the first tide
of July 2 but increased dramatically to 5,400 and 3,600 on the
second tide. A survey of the Kvichak River was made the
afternoon of July 2 and resulted in my estimate of 650,000 and
a formula estimate of 397,000. Fish were 2-4 wide to Egg
Island and 4-6 wide above. The Naknek River was also flown and

fish were 3-4 wide in all areas where fish could be seen. The
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Naknek River escapement count through 6:00 p.m., July 2 was
316,000 while the Kvichak River escapement through 2:00 p.m.
was 583,000 and coupled with the aerial survey results gave a
total estimated escapement of 980,000-1,233,000. An
announcement at 9:00 p.m., July 2 for a 12-hour fishing period
in the Naknek Section only from 2:30 p.m., July 3 until 2:30
a.m., July 4 was based on an estimated escapement into the
Naknek River through July 3 of 470,000 (one and a half days
ahead of the long term average), an aerial survey of the Naknek
River which showed fish above the district, fair district test
fish catches off the mocuth of the Naknek River, and a need to
concentrate effort on the Naknek run because previous drift
effort had been concentrated in the Kvichak Section. The
Kvichak River escapement had fallen slightly behind the long-
term averaée, so additional escapement was needed to achieve
this average.

Kvichak River test fishing indices dropped the first tide
of July 3 to 1,800 and 700. An aerial survey in the late
afternoon produced an estimate of 600-650,000 while the formula
estimate gave 316,000. These results coupled with a 2:00 p.m.
cumulative escapement past the tower of 995,000 gave a total
estimated escapement of 1.3-1.7 million. A survey of the
fishery showed the only fair catches were on the lower district
line and on the South Naknek beach in the lower third of the
district. The catch estimate of 275,000 was quite a bit higher

than the actual catch of 154,000. The indices from the Kvichak

33



River test fish project on the second tide of July 3 showed a
good increase to 900 and 6,700. Indices again dropped to 200
and 2,100 on the first tide of July 4. The Naknek River
escapement through 2:00 p.m., July 4 was 515,000 compared to a
long-time average escapement of 441,000 for this date.  The
Kvichak River escapement through 2:00 p.m. was 1.4 million with

an additional 600,000 estimated from an aerial survey of the

river at 3:00 p.m. The long-term average escapement through
July 4 1is 918,000, Several reports were received of fish
milling below the boundary at Deadman Sands. A 12-hour
commercial fishing period from 3:30 a.m., July 5 until 3:30

p.m., July 5 was announced at 5:00 p.m., July 4 because of the
above average escapements and aerial survey information.

A survey of the fishery was flown at 10:00 a.m., July 5.
Although the tide was at full ebb at the time, a poor showing
was evident. Most drift effort was concentrated 1in the
channels west of Pederson Point and the mouth of the Naknek
River. Set net catches looked poor to only fair in all areas.
The catch for the period ended up at 376,000. Kvichak River
test fish indices had increased to 1,000 and 5,300 on the
second tide of July 4 but dropped to 42 and 288 on the first
tide of July 5. An aerial survey of the Kvichak River the
evening of July 5 gave an estimate of 200-250,000 while the
formula estimate was 333,000. These estimates, plus the 6:00
p-m. cumulative tower count of 1,837,000, gave a total

estimated escapement of 2.0-2.2 million. The Naknek River
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escapement rates had been dropping since the evening of July 3.
Daily counts went from 121,000 to 56,000 to 25,000 for July 3,
4, and 5 respectively.

A district test boat was sent out on the morning tide of
July 6 and two others on the evening tide. The first boat
showed no real strength anywhere in the district. It was also
instructed to search the lower Deadman Sands area as there had
been numerous reports of fish in the area. No significant
catches were made. One boat on the evening tide fished the
west side of the district and although no large catches were
made, there was a significant showing of fish from below the
marker throughout the section to Gravel Spit. The other boat
fished the east side of the district. No large buildup of fish
was found anywhere in the Naknek Section and as far south as
Low Point., Port Moller catches did not show any great increase
and, based on a lag time of eight days, gave an estimated
passage past the project of 23.2 million sockeye. Indices from
the Kvichak River test fish project continued to drop the
evening of July 5 and both tides on July 6. Age class
composition from all projects remained relatively the same as
previous. A district test boat was sent out the evening of
July 7. The only significant catch was made on the beach at
Johnson Hill although fair catches were made at the mouth of
the Naknek River, Cutbank/Graveyard, and Half Moon Bay. The
test boat captain reported a body of fish from the lower line

to Ships Anchorage that was two miles wide. Many other reports
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from fishermen and spotters were being received of fish all
over the district. A forecast of the total Bristol Bay run was
received from Don Rogers of the Fisheries Research Institute
based on the Port Moller project. A total Bay run of 22
million with 8 million scheduled for the Naknek-Kvichak
District was predicted. Indices from the Xvichak River test
fish project remained fairly low during both tides of July 7
with averages for each tide of 434 and 65. Total escapements
enumerated past Kvichak and Naknek towers through July 7 were
2.2 million and 589,000 respectively.

Kvichak River test fish indices remained low on July 8. A
district test boat searched areas outside the district on the
afternoon tide. Very few fish were observed below Deadman
Sands although a fair set was made within the district in a cut
in the Deadman Sands area. One excellent set was made along
the beach at Middle Bluff. The test boat broke down and was
inoperable for most of the fishing time and not many sets were
made. Another test boat was sent out on the night tide. Good
sets were made throughout the area including upper Half Moon
Bay, Johnson Hill beach, and Low Point. The Port Moller test
fish project fished its last day on July 7. Estimated passage
past the project as of July 8 was 23.4 million. Reports
continued to come in on fish from the Egegik District north and
within the Naknek-Kvichak District. Total escapements past
Kvichak and Naknek towers through July 8 were 2.2 million and

660,000 respectively.
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Two district test boats were sent out on the afternoon
tide of July 9, one to fish the west side of the district and
the other to fish the east side. Very good indices were
achieved from Gravel Spit down to Half Moon Bay and fair to
good indices at Pederson Point and from Half Moon Bay south to
the boundary 1line. The east side drifts were not overly
impressive except off the mouth of the Naknek River and near
Low Point although there were fish scattered throughout the
Naknek Section. The Kvichak River test fish project had low
indices on the first tide of July 9. The Naknek River
escapement through 6:00 p.m., July 9 was 739,000 with an hourly
passage rate of 6,000. An aerial survey of the entire district
was flown the late afternoon of July 8 with Fish and Wildlife
Protection. Substantial numbers of fish seemed to be located
mainly from just above Johnson Hill south to Middle Bluff.
These fish were right along the beach and not much was observed
offshore or on the west side of the district. A cursory 1look
was taken of the lower Kvichak River, but very few were coming
out of wmuddy water. Another survey was flown the morning of
July 9. Fish were in evidence just off Savonoski in the Naknek
River, but subsistence nets did not look exciting. The lower
half of the Kvichak River was again flown, but as in last
evenings survey, very little evidence of large numbers of fish
were observed. The Naknek River was again surveyed on the

return flight. Subsistence catches were still weak and only a

few Jjumpers were seen in scattered groups up river to Pauls
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Creek. The only strong show of fish in the river was from
below Big Creek to the counting tower. Another cursory look at
the Kvichak River was taken the evening of July 9. Fish could
be seen 2-4 wide up to the third index area, however it was not
a steady stream. An announcement was made at 9:00 p.m., July 9
for a 1l2-hour fishing period in the Naknek Section only from
7:30 a.m., July 10 until 7:30 p.m., July 10. Reasons for the
opening were the cumulative escapement on the Naknek River of
739,000 (long-term average = 772,000), the hourly passage rate
past the tower, the good catches off the mouth of the river
made by the district test boat, evidence via aerial survey of
some fish in the river especially the upper portion, and a need
to balance catch with escapement. The Kvichak River escapement
was falling behind the 1long-term average and additional
escapement was needed in that system.

Kvichak River test fish indices picked up substantially on
the second tide of July 9 with indices of 400 and 12,200 and on
the morning tide of July 10 with indices of 11,300 and 14,300.
An aerial survey of the river the morning of July 10. An
estimate based on the formula suggested 297,000 fish in the
river. This seemed like a smaller number of fish in the river
than one would expect from the large indices from the river
test fish project. Catches in the commercial fishery appeared
weak with the estimate of 200,000 falling above the actual
catch of 150,000. The age class composition of both the

Naknek-Kvichak commercial catch to date and the Kvichak River
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escapement and test fish still showed predominantly the 5, age
class. This would indicate that, based on the forecast, the
Kvichak run would probably be less than forecast.

Another aerial survey of the XKvichak River was made the
evening of July 10 with much better results. Fish were 4-6
wide and steady from below the index areas to the third index,
2-4 wide for the next two index areas, and scattered from there
upstream. The estimate was 700,000 while the formula estimate
was 704,000. The Naknek River escapement had reached 886,000
by 2:00 p.m., July 10 and the 900,000 escapement that triggered
the personal use fishery was assured. The personal use fishery
was opened effective at 6:00 p.m., July 10. By 6:00 p.m., the
Naknek River escapement had reached 892,000 with an hourly
passage rate of 1,500. The 6:00 p.m. cumulative Kvichak tower
escapement had reached over 2.3 million and with the aerial
survey estimate of fish in the river gave a total escapement
figure of 3.0 million. This escapement would be right on
schedule for the long-term average while the Naknek River
escapement was slightly ahead of schedule. A 10-hour
commercial fishing period for the entire district to run from
9:00 a.m., July 11 until 7:00 p.m., July 11 was announced at
9:00 p.m., July 10.

A survey of the district during the fishing period showed
fairly strong catches, especially near the beaches at Johnson
Hill and on the west side near Half Moon Bay and Copenhagen

Creek. Set nets on the upper west side were doing very good
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while those near Graveyard and Cutbank were doing fair. Naknek
and South Naknek beaches were poor in most areas. An aerial
survey of the Kvichak River the morning of July 11 showed
strength from below the index areas through Kaskanak Flats and
to the counting towers. The estimate of 900,000 was very close
to the formula estimate of 1.1 million. Kvichak River test
fish indices remained strong on the morning tide of July 11 at
7,700 and 2,100. By 2:00 p.m., July 11 the Naknek River
escapement had reached 920,000, well within the management
range of .8-1.4 million and 92% of the point goal. The Kvichak
River escapement through the same time had reached 2.5 million
with hourly passage rates that increased from 7,000 to 13,000.
The second tide on July 11 produced river test fish indices of
5,300 and 2,000 indicating fish still moving past the district.
Because both river escapements were at or ahead of the long-
term averages for this date, a 14- hour extension of the
present fishing period was announced at 3:00 p.m., July 11.

The commercial catch for the total 24 hour fishing period
was 544,000, An aerial survey of the Kvichak River the morning
of July 12 gave an formula estimate of 704,000 which, when
added to the cumulative escapement count at the time, gave a
total estimated escapement of 3.8 million, just shy of the
lower management range. Kvichak River test fish indices on the
morning tide of July 12 dropped to 34 and 299 indicating the
efficiency of the commercial fleet. While the total Kvichak

River estimate was nearing the lower end of the management
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range, concern was still felt on the reliability of the aerial
survey estimates and river test fish indices. The Naknek River
escapement, meanwhile, had reached 950,000 by 2:00 p.m., July
12 and at 6:00 p.m., an announcement was made for the Naknek
Section only to run from 11:00 a.m., July 13 until 12:00 noon,
July 14 and Kvichak Section fishermen were advised to stand by
at 12:00 noon, July 13 for further updates.

Kvichak River test fish indices remained low on the
evening tide of July 12 and the morning tide of July 13. An
aerial survey of the Kvichak River the morning of July 13 gave
a formula estimate of only 142,000 although survey conditions
were poor. At noon, the Kvichak fishermen were advised that
the escapement still looked to be about 200,000 short of the
minimum goal and were advised to stand by at 6:00 p.m. when
river test fish results would be available. The test fish
results of the afternoon tide gave indices of 2,000 and 8,200,
indicating a substaptial movement into the river. At 6:00
p.m., July 13 an announcement for a 1l2-hour period for the
Kvichak Section was made to run from 12:00 midnight, July 13
until 12:00 ncon, July 14. This opening was based on a Kvichak
River escapement past the tower of nearly 3.7 million with an
hourly passage rate of 9,000 (ahead of the long- term average
for an escapement of 4.5 million), very good indices on the
last tide from the river test fish boat, the aerial survey of

the river which showed good fish in the upper portion of the
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river, and additional escapement that would enter the river on
the next tide.

An aerial survey of the Kvichak River in the early morning
of July 14 gave an estimate of 150-200,000 fish in the river
while the formula estimate was 169,000. Visibility was poor in
the lower sections of the river. The morning drifts from the
Kvichak River test fish project dropped to indices of 200 and
600, however it was felt that the lower escapement range of 4.0
million should be assured in the river. A twelve-hour
extension of the fishing period was announced at 8:45 a.m.,
July 14 and fishermen were advised to stand by at 6:00 p.m. for
further announcements.

At 2:00 p.m., July 14, the Kvichak River tower escapement
had just surpassed 3.8 million with fair numbers of fish in the
river. The Naknek River escapement had reached its goal of 1.0
millicn through the same time period. The commerclal catch
from the Naknek Section opening on July 13 was 82,000. A
survey of the district on July 14 showed most of the effort
concentrated on the Johnson Hill line and near Ships Anchorage.
Effort was scattered throughout the Kvichak Section indicating
that some of the fish migrating through that area would
probably enter the escapement. A 10-hour extension of fishing
time was announced at 4:15 p.m., July 14 to last until 10:00
a.m., July 15. It was announced at the same time that a short

closure would take place for the entire district in order to
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distribute fish throughout the district and to obtain some late
escapement.

An aerial survey of the Kvichak River was flown in the
early afternoon of July 15. An estimate of 75-100,000 fish
compared favorably with the formula estimate of 88,000. This
estimate, together with the total passage past the tower of 3.9
million, gave a total river escapement near the 4.0 million
lower range. The hourly tower count was Jjust over 5,000. A
fishing period for the Naknek Section was announced at 3:00
p.m., July 15 to last from 1:30 a.m., July 16 until 9:00 a.m.,
July 18 when normal 5-day-per-week fishing would commence. A
period was alsoc announced at the same time for the Kvichak
Section, however it would only last from 1:30 a.m., July 16
until 12:00 midnight, July 16 in order for further assessment
of the escapement to take place. Fishermen were urged to stand
by at 6:00 p.m. for further information. The Xvichak River
tower count through 2:00 p.m., July 16 was only 25,000 shy of
the lower range. The Kvichak River test fish indices, although
not large, indicated that some fish were entering the
escapement on each tide. The lower end of the escapement range
was assured, therefore the Xvichak Section was also extended
until 9:00 a.m., July 18.

The final Kvichak River escapement was just under 4.1
million while the Naknek River escapement was just over 1.0
million. The final sockeye salmon catch was over 3.5 million

and comprised 79% of the total salmon catch for the district.
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The Alagnak (Branch) River escapement, assessed by aerial
survey post-season, was 195,000 and was composed primarily of
age 4, (50%) and 5, (37%) fish.

Normal five-day-per-week continued throughout July. Fall
fishing effort was four times the normal during that time
period. The pink salmon commercial catch of 93,000 through
July 31 was not unusually large however an aerial survey of the
Naknek and Alagnak (Branch) Rivers on August 3 showed
escapements to be substantially lower than that expected or
desired. The increased effort and lower than desired
escapements in both rivers caused concern. It was desirable to
increase escapement trends and, because the peak of the run
should be approaching, an additiocnal 29—-hour closure before the
normal 48-hour weekend closure was announced to begin at 4:00
a.m., August 5. A starting time of 7:00 a.m., July 8 was
announced in order fox set nets to be able to deploy thelir
gear. A survey of the Alagnak River was again made on August
12. The pink salmon escapement was estimated to be 620,000
with most of the fish still schooled and migrating (Table 28).
This escapement was deemed adequate for that system, and
because most of the drift net effort was fishing the Kvichak
Section, no additional closures were necessary. The coho
salmon estimated escapement on the August 12 survey was 22,000
and was also considered adequate. The Naknek River was flown
on August 24 and an estimated pink salmon escapement of 187,000

was obtained. Chinook salmon escapements were estimated to be
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Egegik sockeye. This factor, plus concern for a declining
trend in chinook and chum salmon escapements in the Egegik
District were management considerations as the season
approached.

The commercial salmon season began on June 1. The month
of May was cut from the commercial season in all Bristol Bay
districts by the Board of Fisheries (December 1987) to provide
a greater chance for early run chinook salmon to enter the
escapement. The Board of Fisheries also amended the weekly
fishing schedule for the Egegik District to permit fishing four
days rather than five days per week prior to 9:00 a.m. June 23
and after 9:00 a.m. July 17. This early season reduction in
fishing time was an additional measure aimed at promoting
chinook salmon escapement at Egegik where escapement indices
have been declining 1in recent years. A third Board of
Fisheries action changed the southern boundary of the Egegik
District to the 9990-Y-32630 Loran C line from the previous 58°
09’ 30" N. 1lat. designation 1in an effort to improve the
identification of district lines and hence the observance of
these boundaries by the fishing fleet.

Initial salmon landings in the district were recorded June
6 with both sockeye and chinook delivered from local set nets
(Table 15). Small catches of sockeye, chinook, and chum salmon
were registered through June 10 with only minimal effort on the
grounds. However, by June 13 fishing intensity began to

increase as fishermen, processors, and sockeye began arriving
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in greater numbers. By the end of the second week of fishing
(June 17) a total of 147,000 sockeye, 1,100 chinook, and 30,000
chum salmon had been harvested in the district, a very
productive beginning to the season. An aerial survey of the
district on June 20 yielded a count of 576 drift boats and 147
set nets actively fishing, with 30 tenders awaiting the catch.
This drift boat effort was about four times the normal fleet
size for this early part of the season.

Sockeye catches during the week of June 20-23 were much
larger than usual averaging approximately 250,000 fish per day
{range 216,000 - 292,000). Normally sockeye catches average
roughly 25,000 fish per day at this stage of the season. The
significance of these large catches was an issue of intense
interest and prompted several questions: were these 1) an
indicator of an unusually large or early Egegik District run,
2) the result of an unusually large and efficient Egegik fleet
cleaning the district more thoroughly than usual, 3) the result
of the commercial closure at False Pass during the first week
of June, 4) the result of an Egegik management strategy during
the past eight years promoting early escapement (10% of the
escapement goal from the early part of the run), or 5) an
interception of fish bound for other adjacent districts? The
best answer probably was "All of the above".

Escapement counts at Egegik River counting towers did not
begin until the afternoon of June 22 due to budget con-

siderations so a larger or earlier than normal run could not be
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evaluated at this point based on escapement counts. Inside
test fishing near Wolverine Creek in the lower Egegik River
began on June 18 but equipment problems led to only partial
coverage until June 21. Initial indices were modest indicating
20-30,000 fish had entered Egegik River from June 18 through
June 23, but with a record fleet working at the river mouth
during this period a low-to-modest entry rate was expected.
Data was 1insufficient to ascertain whether early June False
Pass closures or emphasis on obtaining early escapement at
Egegik were significant contributors to this early run
strength. Without scale samples from the escapements of
potential rivers of origin, it was impossible to analyze
interception rates in the commercial catch at this juncture, so
the fishery was allowed to continue on its 4-days per week pre-
Emergency Order period schedule, Each day the daily catch
total was expected to drop due to the effect of the large
effort, but each day the catch totals remained larger than
anticipated indicating the fill-in rate was substantial. There
were reports of numerous fishermen illegally fishing outside
the district’s boundaries (particularly the south 1line) on
several occasions during this June 20-23 period. Their impact
cannot be separated from that of the legal fishermen with the
available data, but it was conceivable that they may have
substantially added to the interception rate of this early
fishery. The enforcement vessels of the Alaska Department of

Public Safety arrived in the district during the night of June
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21-22 and promptly apprehended 10 boats fishing closed waters
outside the district.

By the onset of the Emergency Order period at 9:00 a.m.
June 23 approximately 1.2 million sockeye, 1,875 chinook, and
79,000 chum salmon had been landed in the district. These were
all-time record cumulative harvests for sockeye and chum salmon
for this early in the season, and projecting ahead based on
historic mean catch percentages by day (26 years of data, 1960-
85), a seasonal chinook catch of 3,700 fish was indicated.
These indications suggested optimism was warranted with respect
to run strength for all three species. The sockeye and chum
runs were either earlier than normal or both early and stronger
than expected. The chinook fishery was showing average
strength (1968-87 mean harvest = 3,140 fish) although fishing
effort was greater than normal. The "False Pass" fishery
statistics thus far were intriguing as sockeye catches were
spotty, chum abundance was high, and sockeye age class
composition data indicated over 70% of the fish were of the 2-
Ocean age groups (as opposed to the preseason forecast of 57%).
This led to optimism regarding the eventual return to districts
where Jlarge 2-Ocean sockeye components were expected this
season (Kvichak and Egegik).

Fishermen had been notified that one of the ongoing
management goals for the Egegik District was attainment of
escapement from each major segment of the run. To ensure

adequate representation from the early portion of the run at
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least 10% of the escapement goal was desired in Egegik River
past the fishery before the first opening would be announced
after the onset of the Emergency Order period. Thus, on June
23 the management staff and fishermen were awaiting indications
from tower and inside test fish crews that at least 100,000
sockeye had entered Egegik River. Because this threshold had
not been met, the fishery remained closed June 24-26 while
inside test fish indices gradually climbed. An outside test
fishing survey was conducted in the commercial district on June
25 and two medium-sized concentrations of fish were located in
near shore areas close to Bishop Creek and in the South Channel
(Table 8). This helped confirm sightings of fish con-
centrations in and near the district reported by pilots and
fishermen and indicated escapement rates into the lower river
might soon increase.

Things began to change quickly on June 26. Inside test
fishing data through June 25 indicated a cumulative total of
60,000 sockeye had entered the river thus far. However, an
aerial survey of 'Egegik River at noon June 26 yielded an
estimate of 25,000 sockeye in Egegik Lagoon and 150-200,000
more downstream between the lagoon and the inside test fish
site. It was apparent the test fishery was under-estimating
fish passage. Based on visual confirmation that well over the
necessary 100,000 sockeye were in the river past the fishery, a
12-hour fishing period was announced to commence at 8:00 a.m.

June 27.
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where the percentage in the catch was 15% above that in the
escapement. Comparisons of age group percentages in the Egegik
escapement and catch versus the Naknek-Kvichak drift catch

(June 22-27) were as follows:

Egegik
Age Group Escapement Catch N/K Catch
42 7% 6% 22%
53 33% 28% 14%
52 32% 47% 60%
63 23% 19% 4%

These data indicated it was possible Egegik District fishermen
were harvesting some non-Egegik age 5, sockeye although no
stock separation results were available yet to confirm
interception. Otherwise the catch compositions from the two
districts did not appear similar.

The fishery remained closed on June 30 as escapement
continued to increase. By 6:00 p.m. June 30 the cumulative
count past the Egegik River towers totaled 312,000 sockeye, a
level not normally reached until July 7 on the average. With
the escapement proceeding ahead of schedule, the catch
indicating a run stronger than forecast, the expectation that
2-Ocean fish were the main run components (based on False Pass
catches), and with fish beginning to move into the Naknek-

Kvichak District, another short fishing period at Egegik
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appeared warranted. An 1ll-hour fishing period was authorized
beginning at noon July 1.

Weather at Egegik July 1 was inclement, 20~-30 kn SW winds
and fog all day, making surveys of the district impossible.
Outside set netters were reportedly having trouble picking fish
early in the period due to the large surf. Drift Dboats
reportedly made some good catches early in the period inside
Egegik Bay and then moved to outside waters. Inside test fish
indices increased substantially over previous daily levels
(Table 30) indicating another pulse of fish had moved into the
lower river. The period was allowed to close on schedule at
11:00 p.m. July 1 allowing another "window" for passage of any
non-Egegik fish past the district.

The first results from the stock separation work comparing
sockeye scales from Egegik catches (June 27-29) to those from
Egegik escapements and Naknek-Kvichak escapements became
available July 1 and these preliminary analyses indicated
interception rates of non-Egegik age 5, sockeye ranged from 15-
26%. The analysis ;ncluded an assumption that Ugashik age 55
sockeye scales were similar to those from the Naknek-Kvichak as
no Ugashik escapement samples were avallable yet for com-
parison. No other age groups were included in the analysis.

The catch from the July 1 period totaled just over 1.0
million sockeye, bringing the cumulative district harvest total
to 3.6 million sockeye. This was the second instance on record

of a daily catch exceeding 1.0 million fish in the district and
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it occurred in only 11 hours (the other was accomplished June
29, 1985 with 1.146 million fish caught in 18 hours).

The fishery remained closed July 2-3 1in spite of
indications there were a lot of fish in the inner district
moving into the lower river. This was done to obtain a large
portion of the Egegik sockeye escapement from the peak of the
run. It was also done to provide an extra measure of
protection for any non-Egegik fish moving north or south at a
time just preceding the normal run peak in the Naknek-Kvichak
District (July 4).

By noon July 3 the Egegik tower cumulative escapement
count totaled 425,000 sockeye. The 35-year average escapement
total for July 3 was 135,000 fish and oniy two of the 35 years
had totals larger than the current year for this date. It was
apparent escapement rates were far above normal and additional
fishing was necessary to harvest excess fish.

Also at noon July 3 results of the preliminary stock
separation analysis of the July 1 Egegik District commercial
sockeye catch became available. Only age group 5, fish were
included in the analysis and the results indicated 29% of the
55’s 1in the catch were non-Egegik fish. Thus the stock
separation results to date indicated a trend towards increasing
interception of age group 5, sockeye at Egegik; June 27 = 15%,
June 29 = 26%, July 1 = 29%. Based on this increasing
interception trend the management staff discussed options for

reducing interception in the district for the next commercial
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opening. The fact that the peak of the Naknek—-Kvichak run
could still be passing through or near the Egegik District
weighed heavily. The Naknek and Kvichak River escapements were
both progressing toward their seasonal point goals at normal
rates but commercial catches were below expectations for a
normally timed run (July 4 peak). Based on the discussions it
was decided the preferred option to reduce interception would
be to reduce the size of the Egeqik District by moving the
outer boundaries inward as follows: North line = 9990-Y-32585,
West 1line = 9990-2-45130, South 1line = 99%0-Y-32625. This
would push fishermen south of the North Bar off Big Creek at
the northern end of the district, and position the southern
boundary as it was 1in 1987. It would also move the western
line shoreward about 0.75 miles along its entire length. All
told it would reduce the overall district size from
approximately 50 square miles to 35 square miles (30% re-
duction). It was decided this would be announced to the fleet
at 9:00 p.m. July 3 along with news of the next fishing cpening
(planned for 3:00 p.m. July 4). So that the new boundaries
would be available for inspection by fishermen when they were
announced to the fleet, repositioning of the outer Egegik
District corner buoys via a commercial tendering vessel in the
district was initiated early in the afternoon of July 3. This
resulted in unofficial word of the impending change being
circulated amongst the fleet and caused considerable anxiety

for some fishermen who felt their fishing success would be
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negatively impacted by crowding, loss of preferred fishing
locations, etc. Many questions were forthcoming from the
fishermen regarding the rumored move; i.e. the possibility of
authorizing one free transfer out of the district (without a
waiting period), the status of set nets north of the 9990-Y-
32585 1line, the impact on other areas as drift boats
transferred into them, the need to reposition the processor
fleet away from the Ships Channel to prevent obstructing
remaining drift lanes, the duration of the line change, etc.
Because aerial surveys 1in another district were necessary
during that afternoon, fishermen were told to standby at 9:00
p-m., July 3 for a full explanation of what was being
undertaken. Over the course of the afternoon the proposed
boundary alteration was discussed extensively by personnel from
the Regional and Headquarters ADF&G management staffs and it
was decided this proposed action was premature. The fleet had
not been properly put on notice that such an action was
possible or given enough warning to permit them to react in
their own best 'interests. Additionally, fishing had been
allowed and was again being considered in the Naknek-Kvichak
District so any argument based on the premise that interception
was leading to a biological problem in that district was not
supported. Without evidence of a biological problem in the
donor districts it was decided to proceed with the upcoming
fishing period utilizing the normal Egegik District boundaries.

Thus at 9:00 p.m. July 3 an 1ll-hour commercial opening was
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announced for July 4-5. Fishermen were put on notice that
future boundary adjustments were possible if deemed necessary.

The July 4 fishing period began at 3:00 p.m. under
overcast skies and SW winds at 10 kn later switching to SE at
20-25 Xkn. During an aerial survey of the district at 5:00
p.m., a total of 563 drift boats and 227 set nets were observed
fishing. Set net catches appeared best in the Bishop Creek to
Coffee Point and Cutbank areas. North Flats set nets were
doing poorly. Drift boats were spread out in all guadrants but
none of the nets were very impressive although "jumpers" were
observed along South Spit and near the South line. In Egegik
River an estimated 193,000 sockeye were observed in Egegik
Lagoon and this estimate was considered minimal due to poor
weather for fish surveying. As 609,000 sockeye had been
counted past Egegik tower through 6:00 p.m. it was evident at
least 800,000 fish were in the escapement well out of reach of
the fishery.

The July 4-5 fishery closed on schedule at 2:00 a.m. July
5. It yielded a catch of 374,000 sockeye and 8,600 chum
salmon, well below catches registered each of the three
preceding periods, and it brought the cumulative catches of
sockeye and chums in the district to 4.0 million and 138,000
fish respectively. With the catch below levels of the previous
periods guite a few drift boat fishermen transferred out of the

district at the close of fishing July 5 (Table 13).
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By 6:00 p.m. July 5 the cumulative escapement count past
Egegik tower totaled 779,000 sockeye. Adding these to fish
observed during aerial surveys downriver, at least 880,000

sockeye (88% of the point goal) were visually confirmed in the

escapement. This level of escapement is generally attained on
about July 17. With the escapement far ahead of schedule
additional fishing time was warranted. Preliminary stock

separation analysis of the July 4-5 district sockeye catch was
completed late on the afternoon of July 5 and indicated
interception of non-Egegik age 5, fish had dropped to 17%.
This was encouraging news and it reinforced the decision not to
alter district boundaries. Due to the need to exert more
harvest pressure on the Egegik sockeye run now that the
escapenment goal was being approached the rotation of fishing
periods versus closed periods was altered such that every third
flood tide was scheduled for fishing instead of every fourth
flood. This had the effect of shortening the "windows" between
fishing periods from roughly 36 hours to 24 hours. "Windows"
were still deemed necessary as adjacent districts were still
awaiting the bulk of their runs. The Naknek-Kvichak District
at this point had accounted for 4.1 million sockeye from a
forecast inshore return of 11.4 wmillion (36%). The Ugashik
District had accounted for 0.1 million fish inshore from a
return forecast at 3.2 million (3%), but this was not unusual
for Ugashik as the sockeye run generally peaks there around

July 10~12. A 10-hour fishing period was scheduled to commence
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in the district at 2:30 a.m. July 6. The length of this period
(10 hours rather than 11 or 12 hours) was an attempt to curtail
fishing on the ebb and reduce fishing pressure at the northern
boundary line as many fishermen felt this was where a large
neasure of any interception was taking place.

The July 6 opening began under rainy skies with a SW wind
at about 10 kn. A survey was flown at 11:00 a.m. to evaluate
the fishery and observations indicated set net catches appeared
poor throughout the district while drift boat catches were
spotty with best success noted in the outer Ships Channel area.
Only 385 drift boats and 220 set nets were observed fishing.
Aerial observations of Egegik River yielded an estimate of
120,000 sockeye in clear water downstream of <the counting
towers., These, plus the 865,000 fish cumulatively counted past
Egegik River towers through 10:00 a.m. July 6, brought the
total escapement visually confirmed to 985,000 sockeye, 99% of
the point goal and above the lower escapement range of 800,000.

The July 6 opening yielded a catch of 327,000 sockeye
bringing the district cumulative sockeye catch to 4.3 million
fish. Adding the Egegik escapement count through midnight July
6 (950,000 sockeye) to the catch yielded an inshore run of 5.3
million fish accounting for 95% of the preseason forecast.
With the escapement goal nearly attained and substantial
numbers of fish apparently still moving into the district an
announcement was Dbroadcast at 9:00 a.m. July 7 opening the

fishery for 10 hours beginning at 7:00 p.m. July 7. Later in
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TR,

the day it was determined that interception of non-Egegik age
5, sockeye in the catch of July 6 was 44%, indicating a pulse
of north or south bound fish had been presenf in the district
on that day. This was the largest rate of interception recorded
during the season.

The July 7 opening occurred under partially foggy skies
with winds from the SW at about 10 kn. The district was
surveyed at 8:00 p.m. and fleet success appeared fair. Set
nets were doing best on the outside beach from Jjust above
Bishop Creek all the way to Coffee Point and then in to King
Salmon Island. They were doing poorly on the North Flats,
Cutbank, and on the south side of Egegik River. Drift boats
were spread throughout the district but fog patches prevented a
complete count of their numbers. About half the 224 boats
observed were fishing the inner Egegik Bay waters (upstream of
Coffee Point) and doing quite well. Other boats were making
good catches in the South Spit - Ships Anchorage area. Thus it
was apparent two concentrations of fish were moving through the
district, one of which was definitely headed into Egegik Bay
while the other was at the bay entrance.

By midnight July 7 the 1.0 million sockeye escapement
point goal had been met at the Egegik River counting tower so
at 9:00 a.m. July 8 the 48-hour waiting period required of
transfers into the district was waived. The fishery closed on
schedule however, at 5:00 a.m. July 8. At this point in many

previous seasons the fishery has been opened "until further
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notice". However, as there was continued concern for
minimizing potential interception of north-bound sockeye, the
practice of alternating short openings with "window" closures
seemed a preferable course of action and was continued. It was
felt this practice would allow the opportunity for any non-
Egegik fish to pass through the district during closures. It
would also result in fish being distributed throughout inner
and outer district waters at the opening of fishing periods,
thus available to all user groups, and this would reduce the
extent of "line fishing" early in the openings. It would also
provide a greater opportunity for Egegik District chum salmon
to enter the escapement during the targeted sockeye fishery.
During July 8 the subject of whether to alter the Egegik
District boundaries for the next opening was discussed again at
length by the staff. There was even more concern that the
Kvichak sockeye run had not yet materialized as forecast, but
still no concensus that a biological problem was imminent.
Data on age composition of the run from test boat catches at
Port Moller (37% 2-Ocean fish) contrasted sharply with age
composition results from the South Unimak commercial sockeye
catch (74% 2~Ocean fish) thus providing conflicting indications
as to the strength of the main age groups forecast to return to
the Kvichak. Despite this, escapement rates were still near
historic norms in both the Naknek and Kvichak Rivers and it was
felt that fishing in the Naknek-Kvichak District could soon be

allowed. An aerial survey at 6:00 p.m. July 8 showed lots of
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from the North Flats all the way to Coffee Point. Whole
schools of fish were visible near the water surface in some
areas outside Bishop Creek, a very unusual occurrence in this
district where the waters are generally murky. These fish had
apparently moved into the district following the closure of the
fishing period six hours earlier. Based on this survey and the
rotation of openings versus closures at this time, another
nine-hour fishing period was announced to begin at 9:00 a.m.
July 12.

The July 12 opening occurred under foggy skies with winds
SW at 10-15 kn. The fog prevented a good survey of the
district but initial reports from the fishery indicated inside
set nets did well while drift boat catches were mediocre. This
was surprising until further reports indicated a lot of fish
had moved into the lower end of Egegik River. Inside test
fishing in Egegik River later in the afternoon confirmed a
large pulse of fish moving quickly upriver (Table 30). Because
large numbers of additional fish were not necessary in the
escapement at this point in the run the length of the "window"
closures was immediately shortened from two flood tides to one
and a 10-hour fishing period was scheduled to begin at 10:00
a.m. July 13.

As of noon July 12 preliminary stock separation studies of
portions of the Egegik District sockeye catch to that point
indicated approximately 75% of the catch were Egegik fish and

25% were of non-Egegik origin. The Naknek River sockeye
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escapement through midnight July 11 stood at 93% of the 1.0
million fish point goal. The Kvichak River sockeye escapement
stood at 2.8 million with another 800,000 fish estimated in the
river below the towers. The Ugashik River sockeye escapement
totaled 12,000 fish with another 47,000 estimated in the lower
Ugashik River.

The July 13 opening again occurred during southwesterly
winds (15 kn), with a total of 283 drift boats and 231 set nets
taking part. Set nets along the outside beach did fairly well
but those inside Egegik Bay did poorly and immediately
expressed their desire for more large flood openings. Best
drift boat success appeared to be near the South 1line. The
district again closed on schedule at 8:00 p.m. July 13, and
yielded a catch of 265,000 sockeye (Table 15).

Short closures were alternated with daily fishing periods
throughout the remainder of the Emergency Order period as the
catches tailed off gquickly. The district then went back on a
four days per week fishing schedule. Of the 576 hours possibly
available for fishing during the Emergency Order period a total
of 150 (26%) were actually fished, for a ratio of three hours
closed for each hour open. Sockeye landings continued through
September 8 (Table 14) with a preliminary total of 6,400,126
fish reportedly harvested.

Escapement counts at Egegik tower continued through July
21 vylelding a season’s total of 1,612,680 sockeye. An

additional 65 fish were later counted aerially in the Shosky
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target for the district. The Egegik River and lagoon was
surveyed once each week generally on a Tuesday or Wednesday
following a three day weekend closure to provide escapement
indices useful for direct management decisions. Fish movement
through the river the rest of the week went unmeasured, as did
most of the escapement into the glacially milky mainstem King
Salmon River.

Twenty-eight buyers operated in the district during the
season. Most of the harvest was taken aboard floating freezer
processors or tendered to other districts for processing. No
new shore based canneries were operated this season. There
were no instances of inadequate processing capacity in the
district during 1988.

Post-season the biggest issue relating to the 1988 fishery
continues to be interception of non-Egegik sockeye salmon in
" the Egegik District salmon fishery. Scales collected from the
conmercial catches and escapements of sockeye 1in all three
eastside Bristol Bay districts received extensive analysis by
stock separation specialists in the Research Section of the
Commercial Fisheries Division, Department of Fish and Game. In
addition to these samples, further efforts to document
interception patterns in the district were initiated during the
1988 season. Two commercial fishing vessels were chartered to
test fish parallel transects at the northern and western
district boundaries during "window" closures in late June and

July. During the ebb one vessel fished the north line (9990-Y-
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escapement through midnight July 11 stood at 93% of the 1.0
million fish point goal. The Kvichak River sockeye escapement
stood at 2.8 million with another 800,000 fish estimated in the
river below the towers. The Ugashik River sockeye escapement
totaled 12,000 fish with another 47,000 estimated in the lower
Ugashik River.

The July 13 opening agaip occurred during southwesterly
winds (15 kn), with a total of 283 drift boats and 231 set nets
taking part. Set nets along the outside beach did fairly well
but those inside Egegik Bay did poorly and immediately
expressed their desire for more large flood openings. Best
drift boat success appeared to be near the South line. The
district again closed on schedule at 8:00 p.m. July 13, and
yielded a catch of 265,000 sockeye (Table 15).

Short closures were alternated with daily fishing periods
throughout the remainder of the Emergency Order period as the
catches tailed off quickly. The district then went back on a
four days per week fishing schedule. Of the 576 hours possibly
available for fishing during the Emergency Order period a total
of 150 (26%) were actually fished, for a'ratio of three hours
closed for each hour open. Sockeye landings continued through
September 8 (Table 14) with a preliminary total of 6,400,126
fish reportedly harvested.

Escapement counts at Egegik tower continued through July
21 yielding a season’s total of 1,612,680 sockeye. An

additional 65 fish were later counted aerially in the Shosky
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Creek drainage bringing the district total to 1,612,745. Peaks
in the counts at Egegik tower occurred July 3-6 with sub-peaks
June 29, July 8, and July 11 (Table 26). A good mix of fish
from each portion of the run, and a sex ratio of 46% male to
54% female were attained in the escapement. The escapement was
principally five year old fish from the 1983 brood year escape-
ment of 792,000 although all of the major age groups were well
represented. A larger than usual number of "jacks" were noted
in the tower counts and samples, primarily from age group 43.

Fishermen harvested 79.9% of the 1988 sockeye run, the
seventh year in the last ten that exploitation has exceeded
75%. The mean exploitation rate over the past 38 years (1951-
88) has been 70.5%. Drift gillnet permit holders harvested 50%
of the sockeye catch while set netters caught 10%. His-
torically over the period 1965-87 drift gillnetters have
averaged 86% of the catch and set gillnetters 14%.

The commercial harvest of other salmon species totaled
302,000 fish, 4.5% of the total district harvest. The chinook
harvest of 3,000 fish was the third lowest in the past 10 years
(Appendix Table 10), but only slightly below the 1969-88 mean
of 3,100. Cutting three days off the early June fishery
probably contributed a little to the low catch total. The chum
salmon harvest of 245,000 was the largest on record, exceeding
the previous high of 183,000 set in 1984. It was well over
three times the 1969-88 mean catch of 76,000 fish (Appendix

Table 11). The pink salmon harvest of 4,400 fish was slightly
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above the even year average (3,700) of the past 20 years
(Appendix Table 12). The coho salmon catch of 49,000 fish was
the third largest on record behind catches of 75,000 and 66,000
in 1982 and 1984, respectively. It was more than twice the
1969-88 mean of 21,000 (Appendix Table 13). The cocho season
was also subject to the four days per week fishing schedule so
approximately six less fishing days were available to the fleet
this season than in previous years.

Aerial surveys were conducted in the Egegik and King
Salmon River drainages to provide escapement indices for
chinook, chum, pink, and coho salmon. The resultant escapement
indices totaled 868 chinook, 15,100 chums, 23,000 pinks, and
13,715 cohos respectively (Table 28). These chinook indices
were the second lowest in the last seven years (the span of
years of for which conprehensive surveys are available) and are
considerably below the mean chinook index of 1,354. Additional
management steps (less fishing time in nid to late June) will
be necessary to build up the chinook escapements in coming
seasons. The chum indices revealed an average chum escapement
occurred despite the record chum harvest. The pink salmon
indices are the largest on record. They were obtained during
coho management surveys and should be considered minimal. It
appears the Egegik River "rapids" are the prime pink salmon
spawning area in the district. The coho index is the third
largest over the past seven years and probably reflects an

escapement in excess of 20,000 fish, the unofficial management
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target for the district. The Egegik River and lagoon was
surveyed once each week generally on a Tuesday or Wednesday
following a three day weekend closure to provide escapement
indices useful for direct management decisions. Fish movement
through the river the rest of the week went unmeasured, as did
nost of the escapement into the glacially milky mainstem King
Salmon River.

Twenty-eight buyers operated in the district during the
season. Most of the harvest was taken aboard floating freezer
processors or tendered to other districts for processing. No
new shore based canneries were operated this season. There
were no instances of inadequate processing capacity in the
district during 19388.

Post-season the biggest issue relating to the 1988 fishery
continues to be interception of non-Egegik sockeye salmon in
the Egegik District salmon fishery. Scales collected from the
commercial catches and escapements of sockeye in all three
eastside Bristol Bay districts received extensive analysis by
stock separation specialists in the Research Section of the
Commercial Fisheries Division, Department of Fish and Game. 1In
addition to these samples, further efforts to document
interception patterns in the district were initiated during the
1988 season. Two commercial fishing vessels were chartered to
test fish parallel transects at the northern and western
district boundaries during "window" closures in late June and

July. During the ebb one vessel fished the north line (9990-Y-
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32570) while the second simultaneously fished along the 9990-Y-
32585 Loran C line approximately three miles farther south.
Then during the flood these vessels moved to the west line
(9990-Z-45140) and the 9990-Z-45130 Loran C lines, respectively
and made simultaneous test drifts. Scale sanples were
collected from each test set for cowparison using discriminant
analysis techniques to provide river of origin information.
Result from these investigations hopefully will provide a
clearer picture of the interception patterns in the district
and yield a basis for future management and research actions
relating to minimizing the harvest of fish bound for other

districts.

Ugashik District

The 1988 sockeye run to the Ugashik District totaled 2.2
million fish, 1.2 million short of the preseason forecast
(Table 2). Fishermen harvested 1.5 million sockeye, thé tenth
largest catch on record while 0.7 million entered the
escapement. Compared to similar cycle years dating back to
1953, the 1988 run was the second largest on record and nearly
twice the cycle year mean (1.3 million).

The preseason district outloock was fairly optimistic as a
large forecast had been issued, but the fishing public was
notified that early fishing time would depend on the timing of
the first strong push of sockeye into the lower reaches of

Ugashik River. Due to the forecast harvests in other districts
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and the fact that the Ugashik sockeye run tends to peak about a
week later than runs to other major districts, fewer fishermen
and processors expressed intentions to start the season in the
Ugashik District. Preseason management concerns were similar
to those for the Egegik District with major emphasis directed
at minimizing potential interception of fish bound for other
districts. In that regard it was felt that delaying
significant commercial fishing for sockeye in the district
until approximately July 4 would adequately protect Naknek-
Kvichak fish as the normal Naknek-Kvichak sockeye peak occurs
July 4 and it would take at 1least three days for sockeye to
travel the 90 miles from the Ugashik District to the XKvichak
District. Thus, in a normal year, Naknek-Kvichak fish should
be passing offshore of Ugashik Bay soﬁetime around June 30-
July 1. Attaining adequate escapements of chinook, chum, and
coho salmon was another management concern. It was thought the
new regulation shortening the fishing week from 5-days to 4-
days prior to and after the Emergency Order period would
contribute to this goal.

Initial landings in the Ugashik District occurred June 6
as a few chinook salmon were caught by drift boats (Table 16).
The first sockeye of the season were landed June 7. Early
effort and catches remained small throughout the pre-Emergency
Order period. An aerial survey June 20 revealed the presence
of 50 drift boats and 31 set nets fishing, only slightly above

the historic mean fleet size for this early portion of the
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fishery. By the start of the Emergency Order period (9:00 a.m.
June 23) a total of 64,000 sockeye, 2,800 chinook, and 17,000
chum salmon had been harvested. Based on mean historic harvest
percentages, these catches suggested the season’s total sockeye
harvest would approach 4.2 million fish while the projected
chinook harvest would total approximately 3,700 fish. Thus, it
appeared the sockeye run was at or above forecast strength and
chinook numbers were about average.

No sockeye escapement was documented in the district prior
to June 23. The inside test fishing crew was deployed June 20
and began fishing June 21 with initial sets yielding no
sockeye. The salmon counting towers at the outlet of Lower
Ugashik Lake were deployed July 1. With no indications of
significant numbers of sockeye in Ugashik River, the fishery
was allowed to close at the onset of the Emergency Order
period.

The fishery remained closed until July 3 as inside test
fishing (Table 31) indicated very few fish were entering the
lower portions of Ugashik River, and outside test fishing June
26, 27, 28, 30, and July 2 indicated fish were building up
slowly in district waters (Table 9).

A short opening (12-hours) was announced for the district
beginning at 1:00 p.m. July 3 to test run strength, provide age
composition data, and maintain some processing capacity in the
district. Inside test fish indices suggested 8,000 fish had

passed the test fish site by this point and Ugashik Village
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subsistence nets farther downstream had begun to yield fairly
respectable catches July 2. With a fleet of only 57 drift
boats, an opening at this point offered more gain than risk. A
total of 58 drift boats and 62 set nets fished the July 3-4
fishing period (Table 16). Weather was nice for the opening,
partly sunny and calm. An aerial survey of the district at
7:00 p.m. 1indicated set net success appeared best along the
outer north beach near Cape Grieg, while Pilot Point and
Ugashik village set nets were doing poorly. Most drift boats
were fishing the northern half of the district without any
large catches evident. With no apparent large abundance of
fish in the district the fishery closed on schedule to permnit
assessment of the catch. The July 3-4 fishery yielded a catch
of 37,000 sockeye bringing the cumulative catch to 102,000 and
indicating the Ugashik run was not yet exhibiting any large
build-up in the waters of the district.

Sockeye began passing the Ugashik River counting towers on
the morning of July 4. Over the course of the day the first
3,800 were counted past the towers and the first scale samples
from the escapement were collected. Also during the evening of
July 4 a substantial movement of fish into the outer Ugashik
District was observed. Numerous *"jumpers™ were observed along
the beach between Cape Grieqg and Smoky Point during an over-
flight at 6:00 p.m., and more fish were noted at 8:00 p.m. in
areas near the South line and the main Entrance Channel.

Another outside test fishing trip in the district was
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dispatched July 5 to determine fish abundance in all major
sectors.

The July 5 outside test fishing trip included sets at 14
locations (Table 9) and the resultant indices suggested very
few fish had come inshore any farther than the entrance to
Ugashik Bay. Lots of "jumpers" were seen near SmoKy Point and
seaward of the western district boundary. Indices confirmed
the presence of a fairly large concentration of fish just north
of Smoky Point. With inside test fish indices still small
(Table 31) and no large movement of fish into the inner waters
of Ugashik Bay, the fishery remained closed July 5-6 and
additional test fishing was scheduled to monitor fish abundance
in the commercial district. The fleet was getting nervous and
petitioned for a short opening soon, but sockeye movement into
the river was not substantial enough yet to ensure that Ugashik
fish were a dominant fraction of the fish in the district.

Similar results from outside test fish boats were reported
for July 6-7. Fish were present in moderate numbers in outside
waters but scarce in areas inside Ugashik Bay. Several reports
were received from tender vessels anchored 3just inside the
Ugashik Bay entrance. They were sighting fish with sonar gear
and observed fish schools entering the bay on flood tides and
then backing out again on the ebbs. Inside test fishing in
Ugashik River above Ugashik village confirmed that only small

numbers of sockeye were entering and moving up the river during
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this time. The counting towers had enumerated 7,400 sockeye
through midnight July 7.

The situation began to change during the afternoon of July
8. The outside test boat reported large numbers of "jumpers"
at several locations in the district and registered an indéx of
4,000 at the southern entrance to Ugashik Bay. Pilot Point
residents reported seeing fish finning along the beach in front
of the village. An aerial survey of the district and lower
river at 7:00 p.m. yielded observations of lots of "jumpers" at
the entrance to Ugashik Bay and a fair show of “finners and
jumpers" between the district and Ugashik village. Based on
these indications of movement into Ugashik Bay and the presence
of a large mass of fish at the bay entrance, a 12-hour fishing
period was announced for July 9.

Fishing commenced at 6:00 a.m. July 9 with success mostly
limited to the drift fleet working outer district waters and a
few set nets along the north outside beach. Set nets fared
poorly from Smoky Point all the way to Ugashik village
indicating no large volume of fish had entered inner district
waters during the opening and possibly those seen in the rlvet
July 8 backed out. Drift boats, when surveyed at 1:00 b,
were doing very well throughout outside waters from the Notth
line to Cape Menshikof and large numbers of fish were obsetved
surfacing outside the western boundary of the district.
Jumpers were also numerous along the beach for about 10 milses

just north of the district. With only meager inner district

76



catch success and escapement rates still very slow, the
district was again allowed to close on schedule.

The fishery remained closed July 10 as the catch from July
9 was tabulated. A total of 215,000 sockeye were reportedly
caught bringing the cumulative catch up to 318,000 (13% of the
preseason harvest forecast). Beginning early in the day,
reports were received indicating increased numbers of fish
migrating upstream past the Pilot Point beach. Additional
pilot reports indicated fish were gquite abundant along the
beaches both north and south of the district. An aerial survey
of the district and its approaches was conducted at 5:00 p.m.
July 10 and large numbers of "jumpers" were noted at several
locations. The largest concentrations observed were in two
tide rips just south of the entrance to Ugashik Bay where 15-20
airborne fish at a time were evident anywhere along the rips
from the bay entrance all the way out to the "Bell Buoy" west
of the western district line. Jumpers were also seen along the
Pilot Point beach and farther upriver confirming the
observations of village residents earlier in the day. Based on
these visual indications a 12-hour fishing period was announced
for July 11, the traditional peak day in the district.

The July 11 fishing period opened at 8:00 a.m. under
overcast skies and drizzle, with 1light westerly winds (5-10
kn). A survey of the fishery flown at 1:00 p.m. indicated 150
drift boats and 76 set nets were participating in the opening

and nearly all were doing well. Good catches were evident from
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all sectors both inside and outside Ugashik Bay and upriver at
Ugashik village. It was apparent a strong push of fish into
the lower river had occurred and this was confirmed later in
the day by the inside test fishery. Due to the 1lack of
substantial escapement prior to this opening and uncertainty
regarding the number of fish that actually were present in the
lower river, the period closed on schedule at 8:00 p.m. July
1.

The July 11 catch totaled 437,000 sockeye, the ldargest
daily catch of the season. This brought the cumulative sockeye
catch to 755,000 (30% of the preseason harvest forecast).
Escapement past Ugashik tower through midnight July 11 totaled
12,000 sockeye (2% of the 700,000 fish point goal). The inside
test fish program had accumulated 3,334 index points up to this
point. When multiplied by 41 fish per index point (the
historic mean) this yielded an estimate of 137,000 sockeye past
the inside test fish site approximately two miles upstream of
Ugashik village to date (20% of the escapement point goal).

The fishery remained closed July 12 to allow the district
to refill and provide additional escapement in the lower river.
The district was fogged-in all day so no aerial surveyind to
monitor fish movements was impossible. Reports from Plict
Point residents and fishermen on the scene indicated fish were
continuing to migrate into the lower reaches of Ugashik River
all day and several requests were made for an immediate

opening. Inside test fish indices were increasing as expected.
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Based on previous behavior of sockeye runs at this stage of the
season and the reports received from the district, approx-
imately 200,000 sockeye were estimated present in the lower
river in addition to those already past the inside test fish
site. Xnowing that the run often surges into the district over
a 2-3 day period at the peak, another fishing period at this
point seemed reasonable so a l2-hour opening was announced for
July 13.

The district opened at 10:00 a.m. July 13 under overcast
skies with a SW wind at 15-20 kn. A survey was flown at 2:00
p.m. and set nets throughout the district appeared to be faring
quite well. Drift boat numbers had increased to 332 (Table 16)
and they were doing well both inside and outside Ugashik Bay.
Schools of fish were also noted just upstream of the commercial
district (in the louwer river). Due to an erroneous inter-
pretation of the district boundaries provided to some fishermen
and the Department of Public Safety by a staff member un-
familiar with the area, the lower reaches of Dago Creek were
inadvertantly opened to fishing during this period and good
drift catches of fish backing out of the creek were reportedly
made at the turn of the tide causing some serious "heartburn”
for set netters who normally would have shared in the harvest
of these fish on either side of the creek. Otherwise the
period was very successful and it closed as scheduled at 10:00

p.m. July 13.
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The age composition of the Ugashik District sockeye catch
through July 11 was as follows; age group 4, = 17%, age group
53 = 25%, age group S5, = 24%, and age group 65 = 30%. In-
sufficient escapement samples had been collected at bgashik
tower at this point for comparison with catch sanples to
indicate whether any substantial disparities existed.

The rate of escapement past Ugashik tower begail to
increase July 13. Daily inside test fish indices remained
moderately high contributing to a cumulative passage estimate
of 186,000 sockeye to date. Based on observations of fish
distribution from the district, the large set net catches made
at Ugashik village, and the impression that escapement rates
were improving, another 12-hour fishing period was announced
for July 14.

The July 14 period began at 11:00 a.m. under sunny skies
with a 1light westerly wind at 5-10 kn. A survey of the
district at 4:00 p.m. yielded a peak seasonal count of 406
drift boats and 71 set nets. Drift catches appeared to be best
along the western district line while set nefs were mak{ﬁg
moderate catches throughout most of the district. The kes%
catches in the district appeared to be in set netd at Ugashik
village where estimates yielded 600-800 fish per net. Fish
were seen at several locations in Ugashik River upstream of
Ugashik village but murky waters precluded obtainind an
estimate of numbers. Only 2,000 were noted in Ugashlik Lagoon.

Inside test fish indices shot up to seasonal peak levels during
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the day indicating an estimated 364,000 sockeye were now past
the test fish site. With good indications of fish in the river
but tower counts still not impressive the fishing period again
closed on schedule at 11:00 p.m. July 14.

The July 14 opening yielded a catch of 196,000 sockeye,
substantially down from the two previous periods. This brought
the cumulative sockeye catch to 1.4 million fish (56% of the
preseason harvest projection). Escapement past Ugashik tower
through midnight July 14 totaled 91,000 fish (13% of the
escapement goal). 1Inside test fish indices dropped July 15 to
levels about half those of July 14, but still high enouéh to
indicate significant passage was 1in progress. Through the
afternoon of July 15 a cumulative total of 11,263 index points
had been generated at the inside test fish site. When
multiplied by 41 fish per index point, an estimate of 462,000
sockeye had passed the test fish site. Based on these
indications that over half the escapement was in the river
above the test fish site and fish were still passing that site
in good numbers, a l4-hour fishing period was announced
commencing at 11:00 p.m. July 15.

Initial reports from the fleet July 16 were that the
district was "flat" (poor) with regard to fish abundance.
Foggy weather all morning prevented a survey of the district
until the period closed (1:00 p.m.) making visual assessment of
fleet distribution and identification of areas of best catch

success impossible. Set nets had been pulled and picked prior
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to the survey. Escapement past Ugashik tower through midnight
July 15 totaled 188,000 fish and counts were going strong July
16. Inside test fish indices however, continued to drop more
quickly than expected. By day’s end, a cumulative 505,000
sockeye were projected to have passed the test fish site and
approximately 300,000 of these were past Ugashik tower. The
historic (46 years) mean Ugashik escapement count through July
16 totals 337,000 sockeye so escapement was about normal fox
this point. However, with test fish indices falling and the
Emergency Order period due to expire July 17 it was becoming
necessary to exercise caution with regard to fishing time until
escapement numbers neared the 700,000 fish point goal. At 9:00
p.m. July 16 the fleet was informed the Emergency Order period
for the Ugashik District only was being extended one additional
week until 9:00 a.m. July 24.

The July 15-16 fishery yielded a catch of 128,000 sockeye
bringing the cumulative catch to 1.5 million (60% of the
projected harvest). The rate of escapement at Ugashik tower
dropped sharply July 17 while inside test fish indices farther
downriver also continued to decline. The cumulative escapement
count as of 6:00 p.m. July 17 totaled 348,000 sockeye (50% of
the escapement point goal) so the fishery remained closed. It
became apparent at this point that the fish were not exhibiting
their normal 6-12 day milling behavior in Ugashik River between
the district and the counting towers. The surge of fish that

passed the towers July 14-16 were from the large movement into
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the lower river July 11-13, displaying only a three day lag
time. Thus, previous projections of lower river fish strength
were obviously too high and further caution was 1in order to
ensure escapenent goals would be met.

The fishery remained closed throughout the entire week-
long Emergency Order period extension. Each day escapement
improved by small increments ranging £from 11,000 to 55,000
fish. Inside test fishing continued through July 25 but
indices never improved. Most drift boat fishermen transferred
their vessels to other districts to "scratch fish", but kept an
ear to the radio ready to return to Ugashik whenever the
district re-opened. By July 21 the Jlower range of the
escapenment goal (500,000) was attained at the counting towers.
The tower count, by the morning of July 25, stood at 585,000
fish (84% of the point goal) and a review of daily sockeye
catch data from previous years indicated a 26-year mean harvest
of only 6,800 sockeye for the period July 25-31 with little to
be gained by keeping the district closed any longer. The
district was therefore allowed to resume four days per week
fishing on July 25.

The fishery reopened at 9:00 a.m. July 25 with
approximately 60 drift boats on hand. By noon reports from the
district indicated most of these boats were quitting as there
was no build-up of fish to keep them interested. They
harvested 12,000 sockeye during the day and by week’s end

catches dropped to less than 1,000 fish per day. A few sockeye
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were caught over succeeding weeks and the last reported landing
occurred September 7 (Table 186). The season’s preliminary
sockeye catch totaled 1,531,615 fish.

Peak day in the fishery proved to be July 11 when the
daily harvest reached 437,000 sockeye. Ultimately 70% of the
run was harvested, 5% above the 40-year mean exploitation rate
of 65%. Drift gillnet fishermen took 91% of the sockeye catch
while set gillnet fishermen landed 9% as opposed to 1965-87
averages of 82% and 18%, respectively. A total of 73 hours
(10%) were fished during the 744 hours potentially available
for fishing during the Emergency Order period.

Sockeye escapement counts at Ugashik tower continued
through August 2 yielding a final count of 642,972 fish (92% of
the point goal). Counts had dropped to less than 1,000 fish
per day when counting was terminated. Historic daily
escapement data suggest a mean escapement beyond August 2 of
approximately 12,000 sockeye annually. Aerial surveys of
sockeye spawning grounds in the Dog Salmon and King Salmon
Rivers (August 14) added another 3,080 and 8,360 fish
respectively, to the drainage-wide escapement total bringing it
to 654,412 fish.

Escapement was attained from each segment of the run.
Fish from the early and peak portions apparently mixed to some
extent and moved together as a group during the July 14-16
surge. Late run fish also moved guickly from the district to

the counting towers with an estimated lag time of three days
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similar to the peak run fish. This was very atypical behavior
for the Ugashik sockeye migration and may have been influenced
i by the much warmer than usual Ugashik River temperatures. Mid-
June to early August river water temperatures, taken Jjust
downstream of the outlet of Lower Ugashik Lake, have Dbeen
recorded annually since 1962. Seasonal means have ranged from
a low of 6.1° C in 1972 to a high of 11.3° C in 1988, with an
average of 8.6° C. During the interval from July 4 through
August 3, 1988 mean daily Ugashik River water temperatures
exceeded historic daily averages on 28 of the 31 days making
this the warmest season on record for the river. Whether this
influenced migration behavior is unknown but something
influenced the fish to move more quickly than normal once they
entered the river this year. A sex ratio of 48% males to 52%
females was documented from the 3,094 escapement sanmples
collected.

Age composition of the Ugashik sockeye escapement versus

the Ugashik District catch appeared quite similar for all age
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groups, with the 5, age component showing the greatest

disparity (8%) as shown below:

Ugashik District

Age Group Escapement Catch
45 ' 24% 19%
53 30% 26%
55 10% 18%
6+ 28% 35%

For the second year in a row the 65 age component, progeny of
the 1982 escapement of 1.2 million, produced the largest single
fraction of the run (33%). Age Groups 53, 45, 55, and 43
followed in that order (Table 3). Compared to the preseason
forecast, age group 64 was the only run component returning at
or above expectations. The return of 54,000 age 45 jacks was
the second largest on record dating back to 1952, and an
encouraging sign for 1989.

The district harvest of other salmon species totaled
148,000 fish, 9% of the total catch. The chinook harvest
totaled approximately 3,300 fish, slightly below the 20-year
(1969-88) mean of 3,500 (Appendix Table 10), and well below the
1979-88 average of 5,600. Peak day in the chinook fishery was
June 17 (Table 16). The chum harvest totaled 92,000 fish,
twice the 1969-88 mean harvest of 46,000 for this species
(Appendix Table 11), and the sixth consecutive year catches
have exceeded 90,000 fish. July 11 proved the peak harvest day
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for chums. Pink salmon harvests have exceeded 1,000 fish in
this district only once since 1914 and this year was no
exception as only slightly over 200 pinks were landed. The
coho harvest of 52,000 fish was the third largest on record,
nearly three times the 1969-88 mean of 19,000 (Appendi% Table
13). Peak day in the coho fishery was August 24.

Escapement index surveys were flown August 14 for chinook
and chum salmon (Table 28). These vyielded total indices of
9,680 chinook and 56,690 chunms. The chinook index was the
largest observed since comprehensive surveys were initiated in
1983, well above the é6-year mean of 6,600. The chum index was
the second largest obtained over the period 1982-88. Pink
salmon were observed on the spawning grounds during coho
management surveys August 23 and September 7 and a total
escapement index of 2,400 pinks was obtained. Cohos were
surveyed seven times during August and September in the lower
20 miles of King Salmon River and in the Ugashik River rapids
and lagoon. The surveys were conducted in conjunction with
those done in the Egegik District providing data necessary to
evaluate weekly fishing schedules in both districts. A total
of 28,000 cohos were observed 1in the Ugashik District
escapement during these surveys, the largest number of cohos
ever documented in the district escapement. This 1s only a
partial escapement index however, as fish passing through the
mainstem rivers and into the creeks during periods other than

nid-week were not counted. No tributary creeks were surveyed.
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Dog Salmon River was not surveyed due to murky waters, and no
late season surveys were conducted. However, 1t 1is apparent a
strong run of coho salmon returned to the district in 1988 and
a large escapement was obtained.

A total of 27 buyers operated in the district during the
season, one less than in 1987. Nearly all the catch was either
frozen on floating processors or tendered to other districts
for processing as in recent years. No new canning operations
were initiated nor were any instances of buyer capacity
saturation documented in the district.

Overall the season was a success. The sockeye fishery
came up short of expectations and the extensive closures late
in the season were necessary to approach the escapement goal.
The practice of waiting for substantial sockeye movement into
the lower end of Ugashik River priox to authorizing fishing
periods was not too popular with the small fleet that remained
in the district all season. They would have preferred to fish
often and maximize their catches before the large fleet
returned to the district for the peak of the run. However, it
probably helped minimize interception of fish bound for other
districts. The 4-days per week fishing schedule before and
after the Emergency Order period appears to have been received
well and it helped provide strong escapements of chinook, chum,

and coho salmon as 1t was designed to do.
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Nushagak District

The preseason sockeye salmon forecast for the Nushagak
District in 1988 was 6.0 million, and included 3.0 million for
Wood River, 1.2 million for Igushik River, and 1.8 million for
Nuyakuk River (Table 1). This would have allowed a potential
harvest of 3.9 million sockeye after the removal by the
Japanese on the high seas, and the False Pass fishery. That
level of harvest would have slightly exceeded the recent 10-
vyear average of 2.6 million and been well over the 20-year
average of 1.4 million (Appendix Table 9).

Close examination of +the forecast age composition
"suggested that the 3-ocean component of the Wood River run
could make up a large percentage of the total return to that
system. With that in mind, fishery managers were aware that a
mid-season shift in the Wood River escapement goal might be
necessary (per the Department’s variable escapement goal policy
for that system). It has been demonstrated that 3-ocean
sockeye in the Wood River system tend to spawn heavily in the
rivers and creeks where space appears to limit production.
This 1is particularly evident in the two major river systems
(Agulowak and Agulukpak). The Wood River drainage has a point
escapement goal of 1,000,000, but the variable escapement
policy allows fishery managers to adjust the goal from 800,000
to 1,200,000 inseason. A reduction of the goal to 800,000
helps to reduce crowding on the spawning grounds if it appears

that the run contains over 60% three-ocean sockeye salmon,
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which tend to spawn heavily in the two major rivers. It also
allows the manager to adjust upward to a maximum of 1,200,000,
if most of the return is 2-ocean fish which are primarily beach
spawners and tend to distribute well throughout the lake
system.

The 1988 Nushagak chinook salmon forecast predicted a
return of 139,000, which was below the 20-year average for this
district (Appendix Table 39). In order to help ensure an
adequate chinook salmon escapement, in 1light of the 1low
forecast, and due to concerns for declining returns in recent
years, the Board of Fisheries passed several new regulations
that were in effect for the 1988 season. The salmon season was
changed in all districts of Bristol Bay by one month from May 1
to June 1; the chinook (king salmon) line was eliminated in the
Nushagak District, thereby reducing the available fishing area
to the traditional sockeye salmon boundary, and the emergency
order period was adjusted to begin on June 1 in the Nushagak
District.

With the low projected return and small bharvestable
surplus, commercial fishing was unlikely in the early part OBf
June, but the rate of chinook escapement was monitored
intensively on a daily basis, using data gathered from the
subsistence catches on the local beaches, at Lewis Point, and
from sonar enumeration at the Portage Creek site.

Another new regulation in 1988 concerned subsistence

fishing within the commercial district. For the first time,
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the staff was directed by the Board of Fisheries to provide
local vresidents with the opportunity to obtain subsistence
salmon from the commercial district, during periods of 1long
closures. Due to the absence of any early commercial fishing
in 1988, two emergency orders were issued which allowed
subsistence fishing in the Nushagak District. A schedule of
two 24-hour periods per week was allowed from June 1 through
June 14, and one additional 24-hour period was allowed on June
17 (Table 11). However, fishing success was limited due to the
calm weather and low fish passage during the openings.

The subsistence harvest, and the low sonar counts,
confirmed that only a limited number of chinoock had escaped
into the lower Nushagak River throughout much of June (Table
10). Therefore, the possibility of a directed chinook fishery
became even less likely.

By June 17, some sockeye and chum salmon were beginning to
appear in the subsistence nets on the local beaches, so the
first district test boat of the season was deployed in an
effort to determine their distribution and abundance. This
vessel failed to locate any concentrations of fish in the areas
that were sampled. Trips on June 19, 20, and 22 also failed to
find any large quantities of fish, but a slight increase in the
catch was noted on June 22 and 23 when a small number of
sockeye were landed (Table 10).

On June 24, the test boat found migrating sockeye salmon

at 12 of 13 stations fished, and a good showing of jumpers were
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reported at Clark’s Point. Subsistence nets at Kanakanak Beach
averaged 15 chinook per net, Scandinavian Beach 14 per net, and
Lewis Point nets averaged 5.6 each, thus indicating an
additional quantity of fish had moved out of the district and
escaped the commercial fishery (Table 10).

Test boat catches on the morning of June 25 increased
dramatically, and 10,880 index points were tallied in a two-
minute set at Ralph Slough, just above the commercial district.
Fog was present in the early morning, but an aerial survey
completed before noon documented 25,000 sockeye in the lower
Nushagak River. Subsistence fishermen on the local beaches did
very well overnight, and several averaged over 100 sockeye per
net. Based on good test fishing indices above the commercial
district, the large subsistence catch of chinook, sockeye, and
chum salmon, (which was an indication that #“significant"”
escapement was occurring), and with good numbers of fish
visibly moving into clear water in the lower Nushagak River, a
six-hour commercial fishing period was announced at 12:00 noon
on June 25, for the same evening.

The resultant harvest of 161,000 mixed fish was
disappointing, but the fleet efficiency was reduced due to the
short six-hour fishing period and dense fog that moved in just
one hour before the opening. The chinook catch of just over
3,000, was particularly alarming, after considering that this
was the first commercial opening of the season, and well after

the historical peak for that species. Commercial catch samples
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from sockeye taken during that fishing period compared well
with the preseason age composition forecast. The chinook
escapement was still low, but higher subsistence catches on
local beaches indicated that additional fish had passed the
commercial district yet to be enumerated at the Portage Creek
sonar site. To provide some additional protection for chinook
salmon, the use of large mesh gear was prohibited (by emergency
order) for the opening. With the extremely low chinook catch,
it was obvious that the run was very weak. It was unlikely
that anyone used large mesh gear after June 26, so there was
never a directed chinook fishery in the Nushagak District in
1988,

At this juncture, the chinook escapement was still a
concern, but with the large showing of sockeye moving into the
area above the commercial district, it was not prudent to delay
an opening any longer since the staff still assumed there were
nearly four million sockeye to be harvested.

To avoid any surprises, the management team felt it was
prudent to continue an aggressive test fishing effort, combined
with daily aerial surveys of the three major river systems.
Dense fog on the morning of June 27 prevented any surveys, but
a test boat was deployed, and located good numbers bf fish in
19 of 20 areas sampled. The subsistence nets on the local
beaches did very well on sockeye too, which was somewhat
surprising so soon after the commercial harvest. The species

composition of the catch was also interesting since both the
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subsistence harvest and the test boat landings were pre-
dominantly sockeye, a further indication that the run was
continuing to build.

The sockeye escapement past Wood River tower began to
increase in the early morning of June 27, and the hourly counts
continued to build throughout the day. Several reports of fish
sightings along the beach at Clark’s Point were received during
the day, so it was likely that additional fish would escape on
the evening tide. Therefore, a commercial opening was
announced for June 28, in an effort to balance the hérvest with
the expected escapenent. Again, the resulting harvest
(180,503) was rather disappointing (Table 17). With a 12-hour
opening during the hours of daylight, and wunder good
conditions, a larger harvest was anticipated given the
preseason forecast.

With the traditional "peak" of the run Jjust a few days
off, a test boat was deployed on the afternoon tide on June 29,
only 14-1/2 hours after the fishery closed. The staff felt it
was necessary to send the boat out quickly in order to keep
informed on the buildup of fish in the district, and to provide
more options for the next fishing period. To delay the test
boat for an additional tide would have been 29-1/2 hours after
the closure, which would not have allowed another fishery until
the afternoon of June 30, or the morning of July 1. The large
forecasted harvest, and the possibility of delayed run timing

weighed heavy in the decision-making process. Since the run
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was still building, the staff did not want to react too
conservatively to the negative indicators.

Test boat catches on June 29 were guite low, though they
did locate some sockeye at nearly all stations fished (Table
10). Aerial surveys of Wood River and the lower Nushagak
confirmed that low numbers of sockeye were present, so the only
option was to wait for additional escapement. Oon the early
morning tide of June 30, another test boat found very few
migrating sockeye, and caught fish at only five of 18 stations
(Table 10). Test boat catches began to improve on the
afternoon tide of June 30, but the fish were still clearly in
the outer part of the district. A tender traveling into the
Nushagak District also reported a good showing of fish
approximately four miles north of the Coast Guard bell buoy.

At this same time, both the Naknek/Kvichak, and the Egegik
Districts were experiencing a large inshore movement of
sockeye. Due to the good reports of fish in the outer pait of
the district, the improvement in the test boat catches, and the
strong showing in other districts, the fleet was advised to
"get out of the harbor" on the morning tide on July ), for a
possible short notice opening on the afternoon tide that same
day.

The test boat’s effectiveness was limited by dense fog on
the morning of July 1. However, it was clear that there was

not a large volume of sockeye in the upper part of the
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district, but there did appear to be good numbers of fish from
Queen Slough to the top of Flounder Flats.

Another test boat was deployed on the afternoon tide of
July 1, and that vessel documented a heavy volume of sockeye
from Pile Driver Creek to Clark’s Polint, a considerable
increase from the mornings tide. It is standard procedure for
Nushagak test boats to be deployed at high slack tide and fish
the ebb tide down the district. This helps managers determine
if the fish are actively migrating upstream into the current,
or simply milling. Therefore, it is necessary to initiate test
fishing coincident with the turn of the tide. To follow the
esfablished fishing pattern, the boat could not start the
drifts until almost 5:00 p.m., on the afternoon tide of July 1.

For the sake of consistency, the Department attempts to
- announce all fishing periods at 09:00, 12:00, 15:00, 18:00, and
21:00, and by starting the test boat at 17:00, only a limited
number of sets could be made before the 21:00 announcement. It
was clear that the fish were actively migrating, but uncertain
whether they would continue moving into the rivers in good
numbers, or lose momentum and therefore be available to the
fishery. The question was whether to announce at 9:00 p.m. for
a fishing period early the next morning, or delay until we were
sure of a solid piece of escapement. The danger with delaying,
was the real possibility of getting a large percentage of the
escapement goal in a single tide, then losing the ability to

manage for an orderly harvest for the rest of the season by
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plugging the processors. With a six million forecasted return,
that scenario was still a real possibility. From a different
perspective, a large removal by the fleet could easily
jeopardize escapement objectives if the run proved to be less
than forecast. Since the normal Nushagak peak was still three
to five days away, and having only accounted for 550,000
sockeye from the large forecasted return, we elected to
announce a seven-hour fishing period, starting at 3:00 a.m.
July 2.

Another option not considered at the time, would have been
to simply ask the fleet to standby until more test sets could
be made above the marker to confirm that fish were moving in.
If it had been July 10 instead of July 1, we could not have
gambled as much on fish yet to arrive.

The harvest of 490,000 sockeye on July 2 was the largest
of the season, and at the time, it appeared that only a small
number of fish had entered the escapenent. Early reports from
the grounds indicated a large catch had occurred, but could not
be confirmed on the early morning aerial survey, due to fog and
smoke from forest fires present in the area, which greatly
reduced visibility. In this instance, there was no question
that the combination of darkness, fog, and the short opening
reduced the efficiency of the fleet, and thus the harvest.

Immediately after the period closure, we began to get
reports of fish throughout the district. Subsistence catches

on the Dillingham beaches were very heavy on the morning of
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dramatically. With the Wood River escapement at approximately
300,000, Igushik nearing 100,000, and Portage Creek at less
than 200,000, there was no option but to wait. Test boats were
sent out on both flood tides each day, and daily aerial surveys
were flown whenever weather permitted. On a very gradual
basis, test fishing catches as well as escapements began to
increase. Daily updates were broadcast on marine VHF channel
7, and KDLG, and the fleet was kept on short notice for many
days.

On July 9, there were several reports of a large volume of
fish building in the district. On the same day test boat
catches also significantly improved and good numbers of fish
were documented from the mouth of Wood River to the head of
Ekuk Bluff. However, nearly all of the good sets were made on
milling fish, with strikes on both sides of the net. Clearly,
there was a volume of fish in the area, but with relatively low
escapements in all three systems, there was no option but to
closely monitor the run and wait until a large volume of fish
began actually migrating up the rivers.

A test boat fished the upper stations (north of Nushagak
Point) in the early morning hours on July 10, but the indices
in this critical area above the fishing district, remained low
(Table 10). However, on the afternoon tide, a second boat
found heavy concentrations of fish moving in the same area. A
new record test fish index was established in the Nushagak

District, when 125 sockeye were caught at Grassy Island in a
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1.16 minute set (64,322 index points). That was the largest
reported set in the 20-year history of the program. With this
confirmation of a large escapement above the commercial
district, a six-hour fishing period was announced for the
evening of July 10.

The harvest of just over 209,000 sockeye was again
somewhat disappointing, but not as disturbing as the low number
of fish (8,200) observed migrating in the Wood River, on an
early morning aerial survey July 11. In the lower Nushagak,
approximately 25,000 migrating sockeye were observed. With the
heavy abundance of fish documented by the test boat the
previous afternoon at Grassy Island, Picnic Point and Tule
Point, 1t was difficult to believe that so few fish were
visible moving into clear water the next morning.

At 9:00 a.m. on July 11, a rather pessimistic update was
broadcast to the Nushagak fleet detailing the volume of the
catch on the previous evening, and by the poor showing of
escapement 1in the rivers. Based on the quantity of fish
visible on the morning aerial survey, it was estimated that by
the end of the day the Wood River sockeye escapement would
total 650,000, about 81% of the goal, Igushik, 140,000, 70% of
the goal, and Nushagak, 360,000, roughly 72% of the goal. In
the update, no mention was made of future fishing plans, and
therefore, most of the fleet elected to return to the boat
harbor. In an early afternoon staff meeting, discussion

focused on the large number of fish that seemed to be present
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in the closed area before the fishery. There was also refer-
ence to the good signs of fish noted on the morning’s aerial
survey observed in muddy water near the outlet of Wood River.
After much discussion, it was concluded that the fish probably
had ﬁeld overnight in muddy water near the river mouth and were
just beginning to move up at the time of the aerial survey.
With roughly 650,000 fish assured in Wood River, and only
150,000 needed to reach the 800,000 goal, perhaps things were
not as desperate as they had first appeared.

From the tide table, it was apparent that if the fleet
went dry on that tide, a considerable amount of time would
elapse before another commercial opening could take effect. On
the chance that the escapement might improve faster than
expected, the local radio station was asked to immediately
advise all Nushagak District fishermen to remain afloat. All
of the processors were notified, and the word quickly spread
through the fleet. Although there was no certainty of an
opening, with the fleet afloat, at least the option of fishing
was still available. On an afternoon aerial survey, over
42,500 sockeye were observed in the upper third of Wood River,
and signs of fish were visible clear down to Dragnet dock at
the mouth. The volume of fish in the lower Nushagak had also
increased, and 56,800 fish were observed below the sonar site.

Based on the strength of the fish showing in the inshore
areas, a 12-hour opening was announced to begin at midnight

July 11. The resultant harvest totaled 192,000 mixed fish and
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with the relatively low catch Bay-wide, the price increased to
$2.25 for sockeye on July 12.

The previous discussion has made little no mention of how
the Igushik River was managed during the 1988 season. This was
due to the low effort, the modest catches in that section, and
the relatively steady escapement. Throughout the season, the
escapement rate past the Iqgushik tower just slightly exceeded
that necessary to reach the season-end goal of 200,000. The
test fish project in the lower river tended to over-estimate
the actual escapement during the middle of the season, but in
general terms, it correlated fairly well. At no time during
the 1988 season was serious consideration given for an opening
of only the Igushik Section. The indicated run strength simply
did not Jjustify additional fishing effort from the entire
fleet. When the main Nushagak District is open, the Igushik
fishing effort mostly consists of set nets, which are not as
effective as the drift fleet in stopping the inshore migration.

By July 12, the Igushik escapement rate had declined to
the point where it was unlikely that the goal could be reached.
However, the lower management range of 150,000 was assured, and
the commercial removal was so low, that the fishery was allowed
to remain open whenever the main Nushagak District was fishing.
Several of the more aggressive set net fishermen left JIgushik
and traveled to Togiak District in the later part of the

season.
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The reduced Wood River escapement goal of 800,000 was
achieved on July 12, and a large volume of fish were also
passing the sonar counter at Portage Creek, with good numbers
of fish visible below. The sockeye escapement rate in the
Igushik River was dropping, but certain to reach the 1lower
management range. Therefore, the commercial fishery was
extended for 25 hours, and extended again for another 49 hours,
until 2:00 p.m. July 15. In order to ensure some late season
escapement, to break up the harvest, and to reduce a developing
"line fishery", we elected to have two brief closures over the
weekend, and then returned to five-day-per-week fishing on
Monday, July 18.

After July 25, the fishing schedule was reduced to three
days per week by emergency order, and a mesh-size restriction
of 5-3/8 inches or larger, was imposed. The authorization to
specify mesh size during the late season was delegated to the
staff, by the Board of Fisheries, at the December 1987 meeting.
The intent of this new regulation was to provide for the
harvest of an expected surplus of coho salmon while reducing
the incidental catch of pink salmon, which were expected to be
weak due to the poor parent year escapement in 1986. The mesh
size restriction appeared to reduce the harvest of pinks, and
the season’s total catch was held to under 250,000, while the
escapement was c¢lose to 500,000, the 1lower end of the

management range. With a total return of over 700,000 pinks to
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the Nushagak District in 1988, the 72,000 escapement in 1986,
produced over a 10 to 1 return per spawner.

The good coho run in 19584 was expected to produce a strong
return in 1988, but such was not the case. The catch during
the week of July 25 was below average, and the escapement rate
also fell behind schedule, so the fishery was restricted to 48
hours, the week of August 1. When the coho escapement rate
failed to significantly improve Dby August 15, it became
necessary to close the fishery until further notice. The final
coho escapement estimate past the Portage Creek sonar site
totaled approximately 131,000 through August 23 when the
project was terminated, 87% of the season goal of 150,000.
However, in most years subsistence nets on local Dillingham
beaches catch coho until late September, so some additional
escapement undoubtedly occurred after the counters had been
removed.

The 1987 season saw the first six-hour fishing period in
Bristol Bay history, and post-season comments about this type
of approach were all favorable. Consequently, this same
management tool was employed in the Nushagak District in 1988,
and again proved effective in controlling the number of fish
harvested. Prior to the season, the staff made several efforts
to inform fishermen not to expect long advance notices prior to
commercial openings. Short notice openings were avoided when

unnecessary, but having the fleet on standby during the peak of
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the run allowed management more flexibility for "fine tuning",

and to react quickly to changes in the escapement.

Togiak District

The 1988 sockeye salmon forecast for the Togiak River was
733,000, of which 63% were expected to be 3-Ocean fish and 35%
2-ocean fish (Table 2). With the sockeye escapement goal of
150,000, a harvestable surplus of 537,000 was potentially
available in the Togiak River Section. Smaller sockeye runs to
other drainages in the district (primarily Kulukak Section) do
occur, but these were not included in the forecast because age
composition and escapement data used to generate the forecast
is unavalilable,

Togiak District is managed differently than other areas of
Bristol Bay using a fixed weekly fishing schedule of three days
per week 1in the Kulukak Section, four days per week in Togiak
Section, and five days per week in the Osviak, Matogak, and
Cape Peirce Sections, although the schedule may be adjusted by
emergency order as necessary to achieve desired escapements.

Because the projected harvest was 48% more than the most
recent 1l0-year average and two times larger than the previous
year’s harvest, a 1liberal fishing schedulé was anticipated
during the sockeye run. The Department did not dJgenerate a
formal chinook salmon forecast this season, although a
declining trend in chinook returns observed over the last

several years was a management concern going into the season.
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The first 1landing of the 1988 season (two chinook)
occurred on June 6 (Table 20) and small numbers of sockeye and
chinook were harvested throughout that week with a total of 14
deliveries in the Togiak Section. After the weekend closure,
fishing resumed June 13 and continued through June 18 with very
high catches in the Togiak Section for this date (ten times the
20-year cumulative average).

High turbid water conditions prevented aerial surveys of
the Togiak River, but better conditions allowed a suxvey of the
Kulukak and Kanik Rivers on June 29 to determine the early
escapement rate of sockeye salmon. Although no fish were
observed in the Tithe Creek Ponds, 8,200 sockeye and 4,300
chums were observed in Kulukak River with over 6,000 already in
Kulukak Lake. Meanwhile the cumulative harvest 1in Kulukak
Section through June 30 stood at 28,000, two times the long-
term (1960-87) average while Togiak Section catches continued
strong with a cumulative of 130,000 through the end of the
weekly fishing period July 1. Age composition analysis from
commercial catch samples taken June 14-27 from Togiak Section
showed 94-96% 3-ocean fish, over 30% higher than the preseason
forecast.

Drift effort began to concentrate in Togiak Section with
daily deliveries reaching the season’s peak on July 5 with a
total of 245 landings. In contrast, only 31 landings from
Kulukak were posted on that same day. The commercial sockeye

harvest in the Togiak Section was running nearly 4-6 times
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higher than the historical average catch for the period June
26-July 5.

The cumulative sockeye escapement past the Togiak tower
stood at 36,450 through July 6. The daily escapement rate had
increased for three consectutive days with tower counts of
4,248, 5,826, and 16,404 for July 4-6. This rate was well
above the 1long-term average daily escapement for this time
period. With both catch and escapement indicating a very
strong sockeye run developing much as projected by the pre-
season forecast, an emergency order was announced at 3:00 p.m.
Thursday, July 7, extending the weekly fishing schedule in the
Togiak Section from 9:00 a.m. July 8 until 9:00 p.m., July 9.

The harvest during the week of July 6-9 produced the
season’s peak catches in Togiak Section with 180,000 landed,
while only 8,000 sockeye were landed in Kulukak Section during
the three days of open fishing there. Drift effort, which
amounted to 66 boats for the entire district, had dropped to
five boats (and 12 setnets) in Kulukak for that week.
Historical data (1960-86 average) inaicated‘ that 43% of the
Togiak Section’s cumulative harvest has occured by this date
while 58% of the Kulukak harvest has been accounted for. Based
on these comparisons, both the Togiak and Kulukak River runs
were well above average and stronger than forecast.

Another aerial survey of the Kulukak River, Togiak River,
and Tithe Creek Ponds was flown on July 12 to assess

escapement. Visibility was fair on the Togiak River, but
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excellent on the Kulukak where nearly 11,000 sockeye were
observed in Kulukak Lake alone. The main Kulukak River haad
another 1,300 sockeye mixed with dense schools of chums in the
lower sections and 400 chinook were also noted. Spawners were
also beginning to accumulate in the lower sections of the Tithe
Creek Ponds and it was obvious that despite commercial fishing
effort, fish were still escaping in good numbers. Fish
abundance in Togiak River was strong throughout its entire
length, showing 4-5,000 in each index area, although survey
conditions precluded counting the bottom section below Gechiak
Creek. A total of 13,300 sockeye were enumerated, which
equated to an expanded estimate of at least 25,000 fish in the
river.

By July 12 the Togiak tower had accounted for 126,114
sockeye, with daily escapements ranging between 7-13,000 for
the period July 9-12. This rate was well above the long-term
average daily escapement needed to obtain the escapement goal
of 150,000 and indicated that the goal would be achieved within
24-48 hours. Given the strong indications of a run
significantly greater than forecast and the current
catch/escapement ratio, additional fishing time was deemed
necessary to harvest available surplus sockeye and chum salmon.
An adjustment of the weekly fishing schedule was announced at
12:00 noon July 13 extending fishing in both the Togiak and
Kulukak Sections from 9:00 a.m. Thursday, July 14 until 9:00

a.m. Sunday, July 31 (Table 11).
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The final sockeye catch totalled 817,000 for the entire
district, 53% above the 1968-87 average, and about 7% above the
most recent 10-year average (761,000). The Togiak Section
catch amounted to 675,000 while the Kulukak Section comprised
136,000 or 17% of the total.

Escapement enumeration at Togiak Lake was discontinued on
August 1 after posting a cumulative tower count of 276,612.
When the tower count was combined with the estimated escapement
in the tributaries and main river stem, the total cumulative
sockeye escapement was estimated at 309,000. The escapement
plus the Togiak Section catch yielded a total run of 983,572,
which was 34% higher than the preseason forecast.

In contrast to the sockeye run, the 1988 Togiak District
chinook salmon catch of 15,600 was 37% less than the 1968-87
average and 47% less than the most recent 10-year average.
Comprehensive aerial escapement estimates of chinook were made
on the spawning grounds. The counts totalled 6,400 for Togiak
River, and 1,500 for Kulukak River. An additional 2,580 were
estimated in the Osviak, Negukthlik, and Ungalikthluk Rivers.
The total district chinook escapement was estimated at 10,400
which was 47% less than the most recent 10-year average and one
of the lowest on record.

The Togiak District chum salmon harvest proved to be a new
record high with total landings of over 471,000. The strong
chum run developed early in the season with significant catches

occurring in late June (31,000 on June 30). The strong return
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ylelded sustained daily catches over 20,000 fish with three
successive weeks (June 27 - July 9) when catches exceeded
100,000 chums. The record catch combined with a 412,000
district-wide aerial escapement estimate, produced a total run
of 883,000. This was also the largest total run of chum salmon
on record for Togiak District topping the 1977 run of 767,000.
It was 77% higher than the recent year average and over two
times higher than the 1968-87 average (Appendix Table 40).

Pink salmon are not a commercially targeted species 1in
Togiak but the catch of 57,000 was nearly six times the
historical average for the even-year return to this district
(Table 20). Despite the large harvest, the escapement in
Togiak River was very strong. The U.S. Fish and Wildlife
Service (USFWS), operating a sonar counter on the lower Togiak
River, generated a preliminary pink salmon escapement estimate
of 142,500. An additional 9,600 spawning pinks were documented
by aerial survey in the Kulukak River.

Due to the increased interest 1in coho salmon and the
growing commercial fishing effort in recent years, management
of this species has become increasingly difficult with the
limited data available. The 1988 coho salmon return to the
Togiak District was expected to be strong. The parent year run
in 1984 was exceptionally strong, posting the highest
documented commercial catch as well as escapement on record
(1980-87). However, poor coho returns to Nushagak District,

which often reflect the strength of the later Togiak run, and
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small catches of coho in late July, provided early indications
that a cautious management approach was necessary.

Because the strength of the coho run was uncertain, the
fishing schedule was reduced to three days per week beginning
August 1, from 9:00 a.m. Monday to 9:00 a.m. Thursday. By
August 18, the coho harvest stood at just under 9,000 fish.
This was only 36% of the historical average catch through this
date. On the same day, the coho escapement, which was being
monitored with sonar equipment by the USFWS on the lower Togiak
River, was estimated at 6,800 fish, only about 10% of the
minimum escapement goal of 50,000. Given the low numbers, the
entire Togiak District was closed on Monday, August 22 to boost
escapements into the Togiak and Kulukak Rivers.

During the closurxe, aerial surveys of the rivers were
impossible due to poor weather and turbid water conditions.
However, the coho escapement past the sonar site had increased
to 14,000 fish by August 26. A short (three-day) commercial
fishing period was announced for all sections of the Togiak
District beginning Monday, August 29 so that catch per unit
effort data from the commercial fleet during the historical
peak period of abundance could be used to help determine the
coho run strength.

By September 4 the cumulative coho escapement estimate 1n
the Togiak River stood at 34,000 fish. District catches for
the three-day period totalled 7,200 or only 29 fish per

delivery. Historically the average coho harvest for the last
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week in August has exceeded 22,000 fish. With over 91% of the
catch accounted for by this date, the remainder of the run
could not sustain a commercial harvest if the escapement goals
for the district were to be achieved. Therefore, fishing in
all sections of the Togiak District was closed effective
September 5 for the remainder of the season.

Aerial spawning ground surveys were later conducted by the
USFWS in October. The aerial coho escapement estimate for
Togiak River proved to be significantly less than the sonar
estimate. This was the second year that there was a
significant discrepancy between the final sonar estimate for
the Togiak River (65,000) and the aerial count (25,770). After
further analysis the sonar count was selected as most
representative for the Togiak River drainage, and when combined
with aerial survey results from the other drainages, the final

district escapement totalled 86,330 cohos.

1988 SUBSISTENCE SALMON FISHERY

Archaelogical evidence in Bristol Bay indicates that
indigenous residents have utilized salmon as a food source
since prehistoric times. Salmon continues to be a significant
subsistence resource in all Bristol Bay communities. All five
species of Bristol Bay salmon are utilized for subsistence
purposes, but the most popular are sockeye, chinook, and coho.

Many residents continue to preserve large quantities of fish
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through traditional methods such as drying and smoking. Fish
are also frozen, canned, salted, pickled, fermented, and eaten
fresh. In some communities significant numbers of fish are put
up for dog teams as well.

Requlations

In 1985, several court decisions threatened the viability
of the state subsistence law and the Alaska legislature
responded by adopting major changes in the statute the follow-
ing year. Modifications made in 1986 mandated that subsistence
uses of fish and game be limited to customary and traditional
uses by residents of rural areas. It also confirmed sub-
sistence as a priority over all other uses. The Board of
Fisheries was authorized to establish personal use fisheries
(discussed below) for those residents who did not qualify as
subsistence users under the new definition. Finally, the law
stated that hunting and fishing regulations must provide
specifically for subsistence uses.

To implement the new law in Bristol Bay, the Board of
Fisheries adopted regulations for the 1988 season which limited
subsistence fishing in the Nushagak and Togiak Districts to
drainage residents. Subsistence fishing 1in the Naknek River
and Iliamna-Lake Clark drainages continued to be restricted to
residents domiciled 1in those areas as well. All state
residents were eligible to participate in subsistence fishing

in the Egegik and Ugashik drainages.

114



For the first time since statehood, the Board of Fisheries
authorized 1limited subsistence fishing in the Nushagak
commercial district by emergency order. In recent years, de-
clining chinook and coho stocks resulted in longer commercial
closures and some residents had an increasingly difficult time
obtaining subsistence fish. The Department established five 24
hour emergency openings between June 1 and June 18. Volunteers
were recruited at Clarks Point, Ekuk, and Igushik to collect
and report catch information to the Department within 24 hours.
In general, effort and catch were low during these openings for
several reasons. Openings were set by the calendar and did not
coincide with the chinook run. There were no openings at all
during the coho season. Twenty-four hour openings were con-
sidered too short since only one tide could actually be fished.
For some residents the allowable 1limit of ten fathoms was a
problem if they did not already have a short net. Families who
had drift permits but no commercial set net sites were some-
times unable to secure access to a site. In general, residents
want to continue this fishery but think extended openings,
longer gear, and smaller distance between sites would more
effectively meet their needs.

Permit System

In order to document the subsistence removal of salmon, a
permit system was gradually introduced throughout the region in
the late 1960’s and early 1970’s. Much of the growth in the

number of permits issued during these years reflects increasing
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compliance with the permitting and reporting requirements and
the level of effort expended each year by the Department in
making permits available, contacting individuals, and reminding
them to return the harvest forms. With the exception of
residents of a few communities, most fishermen are obtaining
permits and reporting their catches. However, fish reﬁoved
from commercial catches for immediate consumption or future
personal use are probably not included.

The permit system has been refined and expanded and this
year a total of 934 permits were issued (Table 43). This
number is slightly below the number of permits lssued in 1987
but the number of personal use permits issued for the Nushagak
District (Table 44) accounts for most of the difference.

Growth of the local population is probably the main factor
responsible foxr the increased subsistence harvest. However,
some of this increase has been offset by the replacement of dog
teams with snow machines. Although there has been a renewed
interest in recreational dog mushing in some communities, the
number of dog teams in the regions does not approach the
numbers in the past when dog teams were a critical means of
winter transportation.

Subsistence fishermen harvested a total of 160,733 fish in
1988, of which sockeye represent 77.4 percent, chinook 7.3 per-
cent, coho 4.7 percent, pink 4.6 percent and chum 6.0 percent.
This amount is nearly identical to the 20-year average harvest

and somewhat below the recent (1979-88) average of 175,295
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fish. This harvest represents .6 percent of the total 1988

salmon run and 1.7 percent of the total escapement.

1988 PERSONAL USE FISHERY

Competition for resources and limited available fishing
space resulted in regulations restricting subsistence fishing
in the Naknek River and Iliamna-Lake Clark drainages to only
those persons domiciled in those areas. In 1982 a personal- use
fishery was allowed for the first time in Bristol Bay. It gave
non—-traditional subsistence users and non-watershed residents
the opportunity to harvest salmon in times of surplus. The
personal use fishery was restricted to the Naknek River drain-
age and was allowed only when the sockeye escapement had
reached %00,000 fish.

In 1988, a personal use fishery was established in the
Nushagak District as well. This fishery was open to state
residents from July 1 to July 31. The season catch limit was
70 fish, no more than five of which could be chinook. A total
of 44 personal use permits were issued. The total harvest was
1,759 fish, most of which were sockeye (1,569). In addition,

125 chum, 77 chinook, and 4 pinks were harvested.
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Table 1. Comparison of inshore sockeye salmon forecast versus actual run, cscapcment
and projected versus actual commercial catch, by river system and district,

goals versus actual
in thousands of

fish,

escapements,
Bristol

8ay,

1988.

[nshore Farecast

Escapement

Inshore Catch2

District and Percent Percent Projected Percent
River System forecast Actual Error Goal Range Actual Deviatf{on Barvest Actual Deviation
NAKNEX-XVICHAX DISTRICT
Kvichsk River 9,306 6,772 37 5,000 4,000- 6,000 4,068 23 3,718 2,707 37
Brench Rivers 427 322 33 185 170- 200 195 -5 215 127 69
Neknek River 2,450 1,753 40 1,000 800- 1,400 1,038 -4 1,295 715 81
Totald 12,182 8,847 38 6,185 4,970- 7,600 5,298 17 5,228 3,549 47
EGEGIK DISTRICT 5,964 8,013 -26 1,000 800- 1,200 71,6132 -38 6,568 6,400 -29
UGASHBIXK DISTRICT 3,622 2. 175 57 700 500- 900 6430 9 2,506 1,532 64
NUSBAGAK DISTRICT
Wood River 3,021 1,846 39 1,000 800- 1,200 867 -8¢ 1,830 979 87
lgushik River 1,166 626 1746 200 140~ 250 170 18 892 255 250
Nush/Mul River 1,834 957 92 500 300- 700 483 4 1,218 474 157
Totals 6,021 3,229 86 1,700 1,240- 2,150 1,520 1 3,941 1,708 131
TOGIAK DISTRICY 733 984 -26 150 100- 200 3099 s1¢ 537 675 -20
TOTAL BRISTOL BAYS 28,302 23,251 22 9,735 7,610-12,050 9,383 4 16,758 13,864 21

Final Brigstol Bay

Due to rounding,

Including sockeye
Including sockeye
This refltects the
strategy for this
Including sockeye
e This reflects the

0 OO o wWwN 2

gsockeye salmon forecast of inshore run for 1988.

Escapement data is final, while catch data is preliminary.
the totals may not equal the sum of the district totals.

observed in Xing Salmon River.
run to Mother Goose and Dog Salmen River systems.

adjusted escapement goal (800,000) in 1988 per the Department’s variable escapement goal

river system.

runs to various tributaries and minor river systems of Togiak District.

published escapement goal for Togiak Lake and the actual

1988 escapement of 276,612.
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Table 2. Inshore forecast of sockeye salmon returns by age class, river system and district,

in thousands of fish, Bristol Bay, 1988.

Age Class (Brocd Year)

Age Class (Brood Year)

District and
River System 45 (1984)53 (1983) 2-Ocean 52 (1983)63 (1982) 3-Ocean Total
NAKNEK-KVICHAK DISTRICT
Kvichak River 4,817 2,915 7,732 1,275 299 1,574 9,306
Branch River 171 21 192 211 24 235 427
Naknek River 2895 800 1,089 702 659 1,361 2,450
Total 5,276 3,736 9,012 2,188 982 3,170 12,182
EGEGIK DISTRICT 609 2,191 2,800 2,195 949 3,144 5,944
UGASHIK DISTRICT 760 1,291 2,051 943 428 1,371 3,422
NUSHAGAK DISTRICT
Wood River 1,116 190 1,306 1,639 77 1,716 3,022
Igushik River 247 40 287 824 55 879 1,166
Nuyakuk River 273 11 284 1,472 78 1,550 1,834
Total 1,636 241 1,877 3,935 210 4,145 6,022
TOGIAK DISTRICT 239 28 267 448 18 466 733
TOTAL BRISTOL Bay:
Numbex: 8,520 7,487 16,007 9,709 2,587 12,296 28,303
Percent 30.10 26.45 56.55 34.30 9.15 43.45 100.00

1 Sockeye salmon of several minor age classes are expected to contribute an additional 1-2%

to the total return.



Table 3. Inshore run of sockeye salmon by age class, river system and district,
in thousards of fish, Bristol Bay, 1988.2

District and
River System 4, 53  2-ocean 5, 67  3—Ocean Total
NAKNEK-KVICHAK DISTRICT
Kvichak River
Number 2,458 1,134 3,592 2,980, 136 3,116 6,708
Percent 36.6 16.9 53.5 44 .4 2.0 46.5 100.0
Branch River
Number 155 31 186 130 3 133 319
Percent 48.6 9.7 58.3 40.8 0.9 41.7 100.0
Naknek River
Number 455 319 774 479 450 929 1,703
Percent 26.7 18.7 45.4 28.1 26.4 54.6 100.0
Total Numbex 3,068 1,484 4,552 3,589 589 4,178 8,730
Percent 35.1 17.0 52.1 41.1 6.7 47.9 100.0
EGEGIK DISTRICT
Number 582 3,028 3,610 2,692 1,587 4,279 7,889
Pexcent 7.4 38.4 45.8 34.1 20.1 54.2 100.0
UGASHIK DISTRICT
Number 454 594 1,048 336 719 1,055 2,103
Pexcent 21.6 28.2 49.8 16.0 34.2 50.2 100.0
NUSHAGAK DISTRICT
Wood River
Number 525 20 545 1,231 19 1,250 1,795
Percent 29.2 1.1 30.4 68.6 1.1 69.6 100.0
Igushik River
Numbexr 87 3 90 315 7 322 412
Percent 21.1 0.7 21.8 76.5 1.7 78.2 100.0
Nuyakuk River
Number 114 2 116 543 2 545 661
Percent 17.2 0.3 17.5 82.1 0.3 82.5 100.0
Total Number 726 25 751 2,089 28 2,117 2,868
Percent 25.3 0.9 26.2 72.8 1.0 73.8 100.0
—continued-
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Table 3. (Page 2 of 2)

Number of Fish in Thousands

District and
River System 45 53 2-ocean 55 63 3-Ocean  Total

TOGIAK DISTRICT

Number 21 8 29 508 25 933 962
Percent 2.2 0.8 3.0 94.4 2.6 97.0 100.0

TOTAL BRISTOL BAY!

Number 4,851 5,139 9,990 9,614 2,948 12,562 22,552
Percernt 21.5  22.8  44.3 42.6 13.1  55.7 100.0

1 Approximately 697,000 additional sockeye salmon of several minor age classes
returning in 1988 are not included in this total.

a The inshore run data does not include the 1988 Japanese high seas catch of
maturing Bristol Bay sockeye or the 1987 Japanese catch of immatures.
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Table 4. Inshore cammercial catch and escapement of sockeye salmon, Bristol

Bay, in numbers of

fish, 1988.2

District and
River System Catch Escapement Total Run
NARNEK-KVICHAK DISTRICT
Kvichak River 2,706,667 4,065,216 6,771,883
Branch River 127,430 194,630 322,060
Naknek River 715,325 1,037,862 1,753,187
Total 3,549,422 5,297,708 8,847,130
EGEGIK DISTRICT 6,400,126 1,612,745 8,012,871
UGASHTK DISTRICT
Ugashik River 642,972
Dog Salmon River 3,080
Mother Goose System 8,360
Total 1,531,615 654,412 2,186,027
NUSHAGAK DISTRICT
Wood River 979,304 866,778 1,846,082
Igushik River 255,178 170,454 425,632
Nuyakuk River 473,557 319,992 793,549
Nushagak/Mul. System 163,208
Snake River 4,320
Total 1,708,039 1,524,752 3,232,791
TOGIAK DISTRICT
Togiak Lake 674,715 276,612 951,327
Togiak River and Tributaries 32,400
RKulukak System 136,325 31,700 168,025
Other Systemsl 5,742
Total 816,782 340,712 1,157,494
TOTAL BRISTOL BAY 14,005,984 9,430,329 23,436,313

1 Includes Ungalikthluk, Osviak, Matogak and Slug River systems when survey

data is available.

a Inshore catch apportiorment by river system is preliminary until results
from scale pattern analysis become available; however escapements are

final.

124



Table 5. Inshore cammercial catch and escapement of pink salwon, in numbers
of fish, Bristol Bay, 1988.2

District and
River System Catch Escapement Total Run
NAXNEK-KVICHAK DISTRICT
Kvichak River 94,000
Branch River 620, 000
Naknek River 187,000
Total 625,551 901,000 1,526,551
EGEGIK DISTRICT 4,437 23,000 27,437
UGASHIK DISTRICT 210 2,400 2,610
NUSHAGAK DISTRICT
Nushagak River 494,610°
Total 248,656 494,610 743,266
TOGIAK DISTRICT
Togiak Section 42,757 142,500¢
Kutukak Section 9,444
Osviak Section 425
Matogak Section 4,390
Total 57,016 142,500 199,516
TOTAL BRISTOL BaY 935,870 1,563,510 2,499,380
Estimated by aerial survey unless otherwise noted.
Inshore district catches are preliminary, while escapements are final.

QU=

Sonar count at Portage Creek through 8/23.
Includes main Togiak River only as estimated by sonar (USF&WS).
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Table 6.

Offshore test fishing catch indices and estimated inshore daily
passage rate of sockeye salmon, Port Moller, Bristol Bay, 1988.2

Running Mean
No. of Index! Passage Rate?
Stations Sockeye Weight Length Days
Date Fished Catch (lbs.) (mm) Daily Cum. Daily Cur. l1ag
6/11 4 18 .00 505 7.32 7 148 148
12 4 15 .00 529 6.76 14 137 286
13 0 (14) .00 529 (7.00) 21 143 428
14 0 (21) .00 529 (10.50) 32 213 642
15 4 30 .00 546 14.09 46 286 028
16 4 50 .00 557 21.21 67 431 1,359 5
17 4 18 .00 555 9.06 76 69 512 5
18 4 17 .00 556 8.23 84 63 645 5
19 4 16 .00 555 7.51 92 92 1,124 5
20 4 46 .00 552 22.64 114 278 1,401 5
21 4 (34) .00 555 (17.18) 132 153 1,554 5
22 2 (51) .00 556 (23.51) 15% 315 2,681 6
23 0 (92) .00 555 (41.77) 197 752 3,643 6
24 3 (134) .00 553 (60.52) 257 1,189 4,533 6
25 4 55 .00 552 27.79 285 511 5,242 6
26 4 169 .00 552 63.17 348 1,093 6,031 6
27 0 (99) .00 552  (49.50) 372 620 9,813 7
28 4 81 .00 552 37.18 405 873 10,786 7
29 4 183 .00 553 85.84 521 2,500 15,081 7
30 2 (170) .00 554 (79.71) 600 2,170 16,450 7
7/1 0 (124) .00 554 (62.00) 662 1,688 18,038 7
2 0 (89) .00 554  (44.50) 707 1,311 19,250 7
3 4 S5 .00 553 26.18 733 713 19,963 7
4 4 55 .00 554 27.94 761 864 20,828 7
5 4 112 .00 553 56.07 817 1,428 20,814 7
6 4 57 .00 552 28.44 846 779 23,176 8
7 4 91 .00 551 43.21 889 1,136 23,379 8
gb
Total 79 1,896 .00 551 889 20,956

1 Irdices expressed in fish/100 fathom hours and includes interpolations for
missed days and stations (in parentheses).
2 Estimated passage rate is expressed in thousands of fish and is adjusted

throughout the season based on catchability and/or lag time.
a Passage rates are those actually used inseason and adjusted dally as

required.

b  Final cumilative estimate made on July 9 was 20,955,577 using a lag time

of nine days based on 14,157,368 sockeye inshore through 7/9 and 600
cumulative Port Moller index points through June 30.
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Table 7. Offshore test fishing catch indices and estimated inshore daily
passage rate of chum salmon, Port Moller, Bristol Bay, 1988.

No. of Index! Passage Rate?
Stations Chum
Date Fished  Catch3  Daily Qumlative Daily Cumlative
6/11 4 7 2.76 3 28 28
12 4 3 1.34 4 14 41
13 0 (2) 1.00 5 10 52
14 0 (1) .50 6 5 57
15 4 1 .48 6 5 61
16 4 6 2.55 ° 26 87
17 4 3 1.43 10 14 102
18 4 1 .48 i1 5 107
19 4 8 3.81 14 39 145
20 4 4 1.90 16 19 164
21 4 10 5.03 21 35 200
22 2 (6) 2.74 24 28 243
23 0 (7) 3.18 27 32 275
24 3 (15) 6.84 34 69 344
25 4 5 2.53 37 26 369
26 4 15 7.03 44 71 440
27 0 (4) 1.00 46 10 450
28 4 6 ' 1.36 49 14 464
29 4 37 17.78 66 180 669
30 2 (20) 9.24 76 93 763
7/ 1 0 (7) 3.50 79 35 798
2 0 (4) 2.00 81 20 818
3 4 2 .95 82 10 828
4 4 13 6.80 89 69 897
5 4 12 5.96 95 60 957
6 4 6 3.12 98 32 o988
7 4 27 14.23 112 144 1,132
1 Indices expressed in fish/100 fathom hours.
2 Estimated passage rate is expressed in thousards of fish, and is

based on the historical average of 10,100 fish per adjusted
index point (1979 not used in computing average).
3 Interpolated values for missed days and stations are in parentheses.
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Table 8. Summary of district sockeye salmon test fishing indices in the Naknek-Kvichak District by i1ndex

area and date, Bristol Bay, 1988.°

June July
Index
Area 24 25 26 29 30 30 2 6 7 7 8 8 8 4 9
Naknek River
Mouth 26° 244 457 180 64 821 244 19 114° 133 260 1,315
pederson Pt. 144 20 151 0 62 364 14 39 45 95 631
Cutbank &
Graveyard 2® 40 730 325b  949b 2, 173° 1,553° 390 1660
Salmon Flats 0 4 720 0 0 0 190 0
Gravel Spit 0 3 3360 71P 150 sz 3792 20b 0 53 1,476
Ships Anchorage 30¢  253b 178 25 46 77 194 40 190 0
Half Moon Bay 548°  345® 128 1,065° 51° 4459 73¢ 887 1,199b
Middle Naknek 29 189 0 518° 176 1369 126b 169°
Johnson Kill 0 65 1,115 336 26°  347P 604 290
Division Buoy o 2ss¢ 53b 0 22 5 28 62
Deadman Sands 22b 0 1940 910 510 18 123°¢
Low Point 3,562 250° 90¢ 18 4,579 1,787
Other e
a All indices expressed in aumber of fish/100 fathom hours to the nearest full index point.
b Average of two drifts in the same general index area.
¢ Average of three drifts in the same general index area.
d Average of four drifts in the same general index area.
e One drift was made at Middle Bluff with an indices of 3,683 and one drift was made on the beach south

of Oeadman Sands with an index of 0.



Table 9. Summary of district sockeye salmon test fishing indices
in the Egegik District by index area and date,
Bristol Bay, 1988.3

Date
Index Area June 25
Two Miles North of
North Marker 4
North Marker
(Near shore) 13
Outer Entrance Channel 12
South Marker (Offshore) 141
Two Miles South of
South Marker 69
South Spit Offshore
Two miles 167
Ships Anchorage 33
Bishop Creek 596
Coffee Point 164
South Channel 703

a All indices expressed in number of fish/100 fathom hours to
the nearest full index point.
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Table 10. Summary of district sockeye salmon test fishing in the Ugashik District by index
area and date, Bristol Bay, 1988 .°

June July
Index Area 26 28 30 2 5 6 7 8
Two Miles North of
Cape Grieg 529 8 568
Cape Grieg (Beach) 191 382 176 265 26 216
North Marker (Offshore) 153
Four Miles North of
Smoky Point Near Shore 189 135 231 147
Four Miles North of
North Bar Outer Line 120 4 196
Smoky Point 70 336 253 73 800 296 782
Bell Buoy 9 352 68
Mid Outer Line 0 0 18 17 188 895
Two Miles North of
Cspe Menshikof S 0 5 94 501 564
Three Miles South
of South Spit 4 i3 0 98 8S6 5644 162
Mid Chennel South Spit 4 0 25 Sé 12 16 36 LDS6
Dago Creek Mouth L6 12 0 14 28
Pilot Point 0 4 21 4«0 0 38 4 32
South Spit Rip Offshore 26

-continued-
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Table 10. (Page 2 of 2)

June July
Index Area 26 28 30 2 S 6 7 8
Muddy Point 14 8 " 64 12 25 44
Dog Salmon River S 23 0 12 102 19
Cutbank 156 8 29 13 44
a All indices expressed in number of fish/100 fatham hours to the nearest full index

point.



Table 11. Summary of district sockeye salmon test fishing indices in the Nushagak
District by index area and date, Bristol Bay, 1988.2

June 17 Jure 19 June 20  Junme 22 Jure 23 June 24 June 25
Index Area P.M. AM. A.M. A.M. AM. A.M. AWM,
Nushagkak River:
Tule Point 617
Picnic Point 3,716
wood Riverl
A 0 0
B 0 0 192
Peter Pan 0 0 0 0 0
Kanakanak Beach 0
Grassy Island 0 oP oP ob oP 495b 10,880
Nushagak Foint 160 0 0 0 0 469€
Nushagak Pt. Offshore 0 0
Coffee Point 171
Combine Flats 0 o 3,180
Queen Slough 0
Clarks Point 0 0 0 0 0 1,248
Snake River Flats o 0 0
Fkuk 0 oP oP
Ekuk Offshore oP
Ekuk BlUff 0 80 240 80
Schooner ¢h. N.W. 0 0 0 0 137
Schooner Ch. S.E. 0 ob
Ships Ch. N.¥. 0 68 434
Ships Ch. S.E. €0 160 0
Middle Ch. N.W. 0 0 1860 160 180
Middle Ch. S.E. 1970 0 240 0
West Ch. N.W. 0 90
West Ch. S.E. 32b ob 206
outer King Boundary 45P
{contirued)
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Table 11. (Page 2 of 4)
June 27 June 29 June 30 July 1 July 3
Index Area AM. P.M, AM. A.M, P.M. AM. P.M. AM.
Nushagak River:
Tule Point 720 0 11,245
Picnic Point 320 0 0 0 218 42,500
Wood Riverl
A 480 7,636
B 560 1,154
¢ €86 0
Peter Pan 0 oP 0 0 7,372B
Kanakanak Beach 10,080
Grassy Island 2009 3,273 o 0o 1,912P 0 0 6,503P
Nushagak Point 3g2b 188 0 ) ot 9230 24,857
Nushagak Of fshore 0
Coffee Point 2,308 0 3,000
Combine Flats 1,860 1,456 2,288 oP 715 11,340 17,400
Queen Slough 779 37D 1,989 3,540 18,145
Clarks Point 721P 43b 1,819 7,579
Clarks Offshore 280P 0 78
Snake River Flats 87 0
EXuk 0 0 702
Exuk Bluff 686 g7 4,523®  2,106"
Schooner Ch. N.W. 87 615
Schooner Ch. S.E. o
Ships Ch. N.W. 132 779 614
Ships ¢h. S.E. 721€
Middle Ch. N.W. 100¢ 264 1,995
Middle Cn. S.E. 0
West Ch. N.W. 0 0
West Oh. S.E.
IgushikX S. Line 115¢
(cont inued)
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Table 11. (Fage 3 of 4)
July 4 July 5 July 6 July 7
Index Area P.M. A.M. P.M. AM. P.M. AM. P.M
Nushagak River:
Tule Foint 8,578 0 3,033 1,439 3,375 3,400 1,846
Picnic Point 1,200 2,323 750 4,363 139° 728 9,706

Wood Riverl

A 6,347

B 3,777 457 ob

c 4,696 300 272 3162 1,026

D 1,487 1,358 272 406 500
Peter Pan 0 780 744b
Kanakanak Beach 167 249 0
Grassy Island 3002 2,172 1,765 365 316 24P 10,1002
Nushagak Point 0 ) 90® 1,211P ) o® 10,320
Coffee Point 0
Combine Flats 761 3,840 576 6,661 1,309 19,807 6,306
Queen Slaugh 1,200 415 4,072
Clarks Point 6sP 9,373
Clarks Offshore 0
Exuk 375 1,667 1,558 3,629
Ekuk Bluff 421 1,282 2,256 7,210
Schooner Ch. N.W. 30 14 283
Schooner Ch. S.E. 97
Ships h. N.W. 0 ] 22 64P
Ships ¢h. S.E. 1,177 247
Middle Ch. N.MW. 26 o 3 212P
Migdle ch. S.E. 2,560 1,786
west Ch. N.W, 57 0 0
West Ch. S.E.
Dead Man’s 429

(continued)
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Table 11. (Page 4 of 4)

July 8 July 9 July 10
Index AM. P.M, A.M. P.M. A.M P.M.
Nushagak River: 4,600 2,366 6,683P 1,029 9,969°
Picnic Point 5,142 1,733 10,167P 3,290 11,162
Wood Riverl
A 7320 43P 2,823P 2,100°  4,263C
B 3,752P 3,469P 4,304P
c 6,397¢ 4,320° 0
D 120 8530
E 54,8614
F 194 2,5860
Peter Pan 257P 6,354% 1,679
Kanakanax Beach 232 200° 276 370
Grassy Islard 3,096 956®  10,740P 2,264 3,173  50,59€P
Nushagak Point 1,107  2,500° 13,0280 3,722 0o 9,108
Coffee Point
Combire Flats 12,821 3,558P 13,159
Queen Slough 5,443 296P
Clarks Point 4,685 10,352
Clarks Offshore 6,585
Ekuk 6,887 10,1470
Fkuk Buff 47,200 10,077
Schooner Ch. N.W. 9,283P 160
Sehooner Ch. S.E. 1,085
Ships Ch. N.W. 1,895
Ships h. S.E.
Middle Ch. N.W. 118P
Middle ¢h. S.E.
West Ch. N.W. 38

West Oh. S.E.

1 Wood River: A- Hansen Point (west side of river; B-across fram Hansen’s Point
(east side of river); C-Tule Point (near mouth of Black Slough): D-east side
mouth; E-Red Bluff; F-Muklung River mouth.

All indices expressed in rmumber of fish/100 fathom hours to the nearest full
Average of two drifts in the same index area.

Average of three drifts in the same index area.

Average of four drifts in the same index area.

Average of five drifts in the same index area.

o

oanoT
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Table 12.

Daily chinook salmon catch per unit of effort in subsistence nets at
Kanakanak, 1988.

Wind?

Kanakanak Beach

Datel Direction

Scandanavian Beach
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(continued)
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Table 12. (Page 2 of 2)

Wind< Kanakanak Beach Scardanavian Beach lewis Point

Date! Direction Krots CPUE Effort> CPUE Efforts CPUE Effort®
26 .4 7
27 3.4 v,
27 0 5
28 2.0 7
Season Average CPUE arnd Effort .9 30 1.3 4.3 1.9 4.6

Catches recorded at low water when nets are picked.

As recorded on Kanakanak Beach at time of survey.

Total subsistence nets fishing on Kanakanak and Scandanavian Beaches.
Not monitored on a regular basis

Subsistence nets (index and non-index) monitored for CPUE.

[Sal ROV O
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Table 13.

Emergericy order commercial salmon fishing periods, by district,
Bristol Bay, 1988.

I. Emergency Orderst

Number

Date and Time

Hours/Days Open

NAKNEK-KVICHAK DISTRICT

AKN 01
AKN 05
AKN 09
AKN 18
AKN 19
AKN 27
AKN 28
AKN 35

June
July
July
July
July
July
July

Aug.

Naknek Section Only

BKN Q7 July
BKN 14 July
BKN 21 July
AKN 29 July
Naknek (Personal Use
AXN 16 July
Rvichak Section
AKN 24 July
AKN 32 July

27 8:00 a.m. to June
1 NOON to July
5 3:30 a.m. to July

11 9:00 a.m. to July

11 7:00 p.m. to July

14 NOON to July

14 MIDNIGHT to July
8 7:00 a.m. to Aug.
3 2:30 p.m. to July

10 7:30 a.m. to July

13 11:00 a.m. to July

16 1:30 a.m. to July

Fishery)

10 6:00 p.m. to July

13 MIDNIGHT to July

16 MIDNIGHT to July

27

Ul =

11
12
14
15

10
14
18

25

14
18

6:00 p.m.
10:00 p.m,
3:30 p.m.
7:00 p.m.
9:00 a.m.
MIDNIGHT
10:00 a.m.
9:00 a.m.

2:30 a.m.
7:30 p.m.

9:00 a.m.

MIDNIGHT

NOON

9:00 A.n.

10 hrs.
10 hrs.
12 hrs.
10 hrs.
14 hrs.
12 hrs.
10 hrs.

12 hrs.
12 hrs.
25 hrs.
55.5 hrs.

15 days,

12 hrs.
33 hrs.

6 hrs.

(continued)
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Table 13.

(Page 2 of 4)

I. Emergency Ordersl

Number Date and Time Hours/Days Open
EGEGIK DISTRICT
AXN 01 June 27 8:00 a.m. to June 27 8:00 p.m. 12 hrs.
AKN 03 June 29 10:00 a.m. to June 29 10:00 p.m. 12 hrs.
AKN 04 July 01 NOON to July 01 11:00 p.m. 11 hrs.
AKN 08 July 04 3:00 p.m. to July 05 2:00 a.m. 11 hrs.
AKN 10 July 06 4:30 a.m. to July 06 2:30 p.m. 10 hrs.
AXN 11 July 07 7:00 p.m. to July 08 5:00 a.m. 10 hrs.
AKN 12 July 09 7:00 a.m. to July 09 4:00 p.m. 9 hrs.
AKN 15 July 10 10:00 p.m. to July 11 7:00 a.m. 9 hrs.
AKN 20 July 12 9:00 a.m. to July 12 6:00 p.m. 9 hrs.
AKN 22 July 13  10:00 a.m. to July 13 8:00 p.m. 10 hrs.
AKN 25 July 14 11:00 a.m. to July 15 11:00 a.mn. 24 hrs.
AXN 30 July 16 1:00 a.m. to July 16 MIDNIGHT 23 hrs.
AKN 33 July 17 2:00 p.m. to July 18 9:00 a.m. 19 hrs.
UGASHIK DISTRICT
AXN 06 July 03 1:00 p-m. to Jyly 04 1:00 a.m. 12 hrs.
AXN 13 July 09 6:00 a.m. to July 09 6:00 p.m. 12 hrs.
AKN 17 July 11 8:00 a.m. to July 11 8:00 p.m. 12 hrs.
AKN 23 July 13 10:00 a.m. to July 13  10:00 p.m. 12 hrs.
AKN 26 July 14 11:00 a.m. to July 14 11:00 p.m. 12 hrs.
AKN 31 July 15 11:00 p.m. to July 16 1:00 p.m. 14 hrs.
AKN 34 EXTENDS EMERGENCY ORDER PERIOD 8 days3
NUSHAGAK DISTRICT
DIG. 01 SUBSISTENCE OPENING 2 24 hrs.4
DLG. 02 SUBSISTENCE OPENING 24 hrs.>
DIG. 03 June 25  11:00 p.m. to June 26 5:00 a.m. 6 hrs.6
DLG. 0S5. June 28 11:00 a.m. to June 28 11:00 p.m. 12 hrs,

(continued)
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Table 13. (Page 3 of 4)

I. Emergency Ordersl

Number Date and Time Hours/Days Open
DIG. 06 July 2 3:00 a.m. to July 2 10:00 a.m. 7 hrs.
DIG. 07 July 3 4:00 p.m. to July 3 10:00 p.m. 6 hrs.
DIG. 09 July 10 11:00 p.m. to July 11 5:00 a.m. 6 hrs.
DIG. 10 July 11  MIDNIGHT to July 12 NOON © 12 hrs.
DIG. 11 July 12 NOCON to July 13 1:30 p.m. 25 hrs.
DIG. 12 July 13 1:00 p.m. to July 15 2:00 p.m. 49 hrs.
DIG. 14 July 16  3:00 p.m. to July 17 9:00 a.m. 18 hrs.’
DIG. 16 aug. 2 9:00 a.m. to Sept. 30  MIDNIGHT 9
DIG. 17 Aug. 15  9:00 a.m. to Sept. 30  MIDNIGHT 10

TOGIAK DISTRICT

DIG. 15 Aug. 1  9:00 a.m. to Sept. 30  MIDNIGHT 8
DIG. 18 Aug. 1  9:00 a.m. to Sept. 30  MIDNIGHT 8
Togiak River Section Only

DIG. 08 July 8 9:00 a.m. to July 9 9:00 a.m. 24 hrs.

DIG. 13 July 14 9:00 a.m. to July 31 9:00 a.m. 17 days
Kulukak Section Only

DIG. 13 July 14 9:00 a.m. to July 31 9:00 a.m. 17 days

(continued)
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Table 13. (Page 4 of 4)

1.

Emergency Orderst

Number Date and Time Hours/Days Open

8

9

Prefix code on emergency orcers indicate where amouncements originated

("AKN" for King Salmon field office and "DIG." for Dillingham field office).
Closes the Naknek-Kvichak District to commercial salmon fishing from 4:00 a.m.
August 5 to 7:00 a.m. August 8; opens 7:00 a.m. to 9:00 a.m. August 8 then back
to weekly fishing period.

Extends Emergency Order period in Ugashik District 8 days from 9:00 a.m. July
17 until 9:00 a.m. July 24.

Allows subsistence fishing 9:00 a.m. Monday to 9:00 a.m. Tuesday and 9:00 a.m.
Friday to 9:00 a.m. Saturday - two 24-hour periods per week in the Nushagak
commercial fishing district June 1 to June 15, 1988.

Allows subsistence fishing from 9:00 a.m. Friday, June 17 to 9:00 a.m. Saturday,
June 18, 1988.

Requires the use of 6-3/4 inch mesh or smaller from June 25 11:00 p.m. until
June 26, 5:00 a.m.

Reduces weekly fishing schedule in Nushagak District to 3 days per week from
9:00 a.m. July 25 and requires 5-3/8 inch mesh or larger.

Reduces weekly fishing schedules in all sections of the Togiak District to 3
days per week from 9:00 a.m. Monday to 9:00 a.m. Thursday.

Reduces weekly fishing schedule in Nushagak District to 48 hours per week from
Tuesday 9:00 a.m. to Thursday 9:00 a.m.

10 Closed to commercial fishing.
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Taple 14. Dally district registration of drift gill net fishermen
by district, Bristol Bay, 1988.2

Date Naknek-Kvichak Egegik Ugashik Nushagak Togiak  Total

6/03 152 148 26 171 51 548
07 174 172 34 176 54 610
0% 185 186 35 176 58 640
14 261 321 35 170 63 850
15 240 381 35 165 63 884

6/16 290 424 37 167 G3 981
17 340 460 36 168 69 1,073
18 329 507 34 143 69 1,082
20 457 678 61 140 68 1,404
21 506 712 65 145 68 1,496

6/22 522 714 68 le8 69 1,541
23 504 694 S8 176 71 1,503
24 489 679 54 181 74 1,487
25 490 688 53 221 72 1,524
26 517 719 50 367 G8 1,661

6/27 558 736 48 312 68 1,722
28 577 647 32 335 67 1,658
29 581 646 33 333 67 1,660

7/01 654 638 42 366 G7 1,767
02 658 629 44 377 67 1,775

7/03 658 627 50 382 66 1,783
04 647 623 56 383 66 1,775
05 649 523 57 385 66 1,680
06 653 489 6l 402 66 1,671
07 725 435 71 417 66 1,714

7/09 771 226 90 416 66 1,569
10 772 213 103 417 66 1,571
11 738 195 119 405 66 1,523
12 690 189 . 295 347 67 1,588
13 609 288 379 296 69 1,641

7/14 568 325 478 291 73 1,741
15 538 425 450 278 96 1,787
16 572 325 534 292 Q9 1,822
17 540 426 471 279 106 1,822

Mean 518 473 120 276 69 1,457

a Total indicates mumber of drift gillnet permit holders legal
to fish each day in the districts (transferees not included).
There were 1,822 permit holders registered for the season.
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Table 15, Commercial salmon catech by period and species, in numbers of fish,
Naknek-Kvichak District, Bristol Bay, 1988.
Effort1

Period Time Drift Set Sackeye Chinook hum Pink Cobo Total
6/ 1- & 81 hrs. 4 4
6-11 S days 3 4 43 87 130
13 19 hrs. [ (I 249 11 15 275
146 24 hrs., 22 29 1,788 149 543 2,480
15 24 hrs, 39 36 2,054 212 1,517 3,783
té 24 hrs. 100 51 6,801 219 1,167 8,187
17 24 hrs, 143 57 7,889 139 1,255 9,283
18 ® hrs, 86 22 3,970 46 624 4,640
20 15 hrs. 352 77 34,689 252 2,844 37.785%
21 2646 hrs. 423 126 64,340 245 3,480 68,065
22 264 hrs. 430 150 99,478 384 6,771 106,632
23 9 hrs. 295 132 43,707 127 1,697 45,531
27 10 hrs. 567 243 361,061 140 15,097 376,298
7/ 1 10 hrs. 653 266 67%,222 369 21,078 696,669
3. 4 12 hrs. 679 167 183,892 S 4 6,714 160,660
5 12 brs. 648 273 376,000 267 15,268 391,535
10 12 hrs, 750 177 149,658 56 5,762 155,476
11-12 26 hrs, 671 291 564,163 613 L2,473 587,049
13 13 hrs. 500 181 82,250 60 7,035 89,345
14 24 hrs, 539 293 374,888 VB4 47,886 2 t22,960
15 10 hrs. 481 267 190,920 146 13,176 204,242
16 23 hrs. 439 281 158,472 230 16,643 175,345
17 24 bhrs. 431 272 69,548 161 8,987 3 2 78,709
18 24 hrs, 390 247 62,321 &9 6,204 37 1 48,632
19 24 hrs., 309 224 31,196 161 S,643 27 37,027
20 264 hrs. 221 199 15,184 209 4,600 177 20,170
21 24 hrs. 156 177 16,015 450 8,741 283 2 25,49
22 24 hrs. 144 175 13,639 583 5,828 1,120 10 20,980

-continued-
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Jable 15, (Page 2 of 2)

1

Effort Numbers of Fish
Period Time orift Set Sockeye Chinook Chum Pink Coho Total
23 9 hrs. S 4 76 7,545 132 3,140 516 5 11,338
25-30 5 days 116 129 18,709 739 37,886 91,238 2,092 150, 664
8/ 1~ 6 91 hrs., 73 83 2,544 243 7,351 218,771 8,542 237,451
8-13 122 hrs. 74 74 1,002 78 1,249 272,146 8,046 283,521
156-20 5 days 48 57 283 35 246 36,026 5,601 G2,191
22-27 5 days 18 38 96 23 35 6,917 2,578 7,649
28-9/3 5 deys 3 6 [ 12 288 .73 779
Total 3,549,422 6,677 298,966 625,551 28,352 4,508,968
Percent of District Catch 78.7 0.2 6.6 13.¢ 0.6 100.0
1 Estimated fishing effort based on aerial surveys and fish ticket computer

run summaries .



Table 16. Caommercial salmon catch by period and species, in numbers of fish,
Egegik District, Bristol Bay, 1988.
Effort! Number of Fish
Time
Period Hrs. Drift Set Sockeye Chinook Chum Pink Coho Total
6/ 6 15 189 34 47 270
7 24 3 30 363 47 149 559
8 24 345 40 138 523
9 24 496 - 106 328 930
10 9 233 55 206 494
13 15 102 81 12,631 319 4,654 17,604
14 24 26,684 152 5,784 32,620
15 24 30,758 204 6,583 37,545
16 24 42,649 140 7,151 49,940
17 9 33,055 49 4,888 37,992
20 15 576 147 282,350 216 16,708 309,274
21 24 215,591 267 10,806 1 226,665
22 24 259,472 168 10,987 270,627
23 S 244,216 78 10,223 254,517
27 12 715 241 519,225 259 18,728 538,212
29 12 575 236 938,322 247 15,279 953,848
7/ 1 11 1,007,728 87 16,960 1,024,775
3a 0 2,017 27 2,044
4 9 563 227 143,750 48 3,050 146,849
5 2 229,893 25 5,576 235,494
6 10 38% 220 327,356 52 7,062 334,470
7 5 225 104,687 S 2,023 106,719
8 5 354,901 25 7,444 362,370
9 9 384 231 306,276 34 6,611 312,921
10 2 462 11 473
11 7 182,536 10 6,069 188,615
12 9 246,657 38 9,163 255,858
13 10 283 231 264,725 26 12,235 276,986
14 13 337 234 92,229 27 5,438 97,694
15 11 164,399 27 11,161 175,587
16 23 119,563 27 9,769 129,358
17 10 52,318 22 3,885 56,225
18 24 69,980 23 4,749 1 1 74,754
15 24 300 41,532 15 3,833 1 4 45,385
20 24 19,157 17 1,992 4 21,170
—continued-
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Table 16. (Page 2 of 3)

Effortl Number of Fish
Time ~—

Period Hrs. Drift Set Sockeye Chincok ~ Chum Pink  Coho Total
7/21 24 21,271 14 3,492 2 6 24,785
22 9 14,536 8 2,723 2 6 17,275
25 15 4,724 10 2,021 27 114 6,896
26 24 6,430 13 2,687 46 364 9,540
27 24 1,873 8 898 95 249 3,123
28 24 871 10 292 105 377 1,655
29 9 339 2 82 73 195 691
8/ 1 15 323 3 142 76 472 1,016
2 24 642 5 362 378 1,210 2,597

3 24 725 10 418 508 1,806 3,467

4 24 467 5 337 504 1,556 2,869

5 9 148 1 119 101 453 822

8 15 213 7 370 488 3,122 4,200

9 24 8 60 285 9 403 697 3,679 5,073

10 24 138 3 189 405 2,573 3,308
11 24 69 4 150 233 2,022 2,478
12 9 43 2 52 122 756 975
15 15 46 2 60 117 3,341 3,566
16 24 25 1 61 56 1,858 2,001
17 24 20 16 34 1,909 1,979
18 24 33 2 20 18 2,838 2,911
19 9 12 1 20 10 473 516
22 15 20 2 21 37 2,639 2,719
23 24 32 4 25 51 3,063 3,175
24 24 15 1 10 29 2,468 2,523
25 24 16 15 29 1,611 1,671
26 9 13 10 14 1,063 1,100
29 15 8 13 1,299 1,320
30 24 7 1 8 15 1,073 1,104
31 24 3 32 5 2 13 888 908
9/ 1 24 6 2 22 1,015 1,045
2 9 6 10 21 323 360

5 15 7 2 23 1,297 1,329

6 24 3 3 34 1,181 1,221

7 24 7 4 24 1,002 1,037

-continued-
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Table 16. (Page 3 of 3)

Effortl Number of Fish
Time
Period Hrs. Drift Set Sockeye Chinook Chhm  Pink Coho Total
9/ 8§ 24 3 1 2 12 566 584
9 9 12 12
12 15 330 330
13 24 189 189
Total 1,240 6,400,126 3,023 244,745 4,437 49,407 6,701,738
Percent of District Catch 95.50 0.05 3.65 0.07 0.74 100.00

1 Estimated fishing effort based on aerial surveys.
a ADF&G test fishing catches.
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Table 17. Cammercial salmon catch by period arnd species, in numbers of fish,
Ugashik District, Bristol Bay, 1988.

Effort!
Time

Period Hrs. Drift Set Sockeye Chinook  Chum Pink Caho Total
6/ 6 15 20 20
7 24 12 3 2 104 106

8 24 2 139 141

9 24 3 114 117

10 9 5 91 96
13 15 10 7 69 146 5 220
14 24 113 316 91 520
15 24 461 459 24 944
16 24 1,074 409 123 1,606
17 9 3,067 476 617 4,160
20 15 50 31 6,288 151 2,013 8,452
21 24 17,120 162 5,455 22,737
22 24 22,578 130 5,921 28,629
23 9 13,672 36 2,806 16,514
262 0 144 2 27 173
278 0 3 1 1 5
292 0 324 324
7/ 18 0 285 35 320
3-4 12 58 62 36,789 222 6,303 43,314

8a 0 1,045 57 1,102

9 12 84 65 215,221 68 9,488 224,777

11 12 150 76 437,165 60 16,589 453,814
13 12 332 77 424,741 30 11,534 436,305
14 12 406 71 196,132 60 10,302 206,494
15 1 28,975 9 2,200 31,184
16 13 99,510 22 7,552 107,084
25 15 12,463 41 3,728 15 16,247
26 24 6,927 13 3,166 1 34 10,141
27 24 2,964 12 1,121 38 4,135
28 24 1,612 10 833 54 2,509
29 9 443 1 54 10 508
8/ 1 15 259 3 40 98 400
2 24 52 115 194 361

3 24 364 115 293 772

4 24 852 3 235 576 1,666

—continued-
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Table 17. (page 2 of 2)

Effortl Number of Fish
Time

Period Hrs. Drift Set Sockeye Chinock  Chum Pink Caoho Total
8/ 5 9 52 115 224 391
8 15 192 398 769 1,359
9 24 153 1 353 12 1,101 1,710
10 24 90 3 179 5 608 885
11 24 135 335 1,180 1,650
12 9 5 21 244 270
15 15 18 44 1,411 1,473
16 24 52 1 86 5 2,726 2,870
17 24 24 66 12 2,126 2,228
18 24 14 71 6 2,621 2,712
19 9 9 16 2 966 893
22 15 20 18 12 2,577 2,627
23 24 11 1 36 12 3,444 3,504
24 24 21 1 30 15 4,653 4,720
25 24 17 17 10 3,572 3,616
26 9 233 233
29 15 S 6 8 2,421 2,444
30 24 11 2 4 20 2,318 2,355
31 24 10 24 30 4 18 2,853 2,905
9/ 1 24 9 27 3,568 3,604
2 9 3 8 978 989
5 15 1 2 2,699 2,702
6 24 8 6 22 3,056 3,092
7 24 17 8 2 13 1,640 1,663
8 24 2 748 750
S 9 523 523
12 15 466 466
13 24 638 638
14 24 443 443
15 24 49 49
16 9 15 15
Total 1,105 1,531,615 3,319 92,360 210 52,272 1,679,776
. Percent of District Catch 91.18 0.20 5.50 0.01 3.11 100.00

1 Estimated fishing effort based on aerial surveys.
a ADF&G test fishing catches.
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Table 18.

Cammercial salmon catch by period and species, in numbers of fish,
Nushagak District, Bristol Bay, 1988.2

Effort!
Period Time Drift Set Sockeye Chinook Chum Pink Coho Total
6/26 6 hrs. 300 164 100,306 3,037 57,167 1 0 160,511
6/28 12 hrs. 335 262 180,503 5,197 76,543 3 0 262,246
7/02 7 hrs. 490,426 449 80,622 1 0] 571,498
7/03 6 hrs. 382 259 219,001 1,754 29,696 5 0] 250,456
7/11 6 hrs. 420 258 209,185 1,139 31,574 11 0] 241,909
7/12 24 hrs. 347 162,609 1,567 27,721 125 0] 192,022
7/13 24 hrs. 299 92,887 229 18,902 160 5 112,883
7/14 24 hrs, 291 74,496 421 12,603 267 4 87,791
7/15 14 hrs. 299 60,611 494 8,836 362 33 70,336
7/16 9 hrs. 292 30,608 168 1,926 1,053 23 33,778
7/17 9 hrs. 279 32,792 234 5,158 1,095 33 39,312
7/18 15 hrs. 21,971 183 3,439 4,824 194 30,611
7/19 24 hrs. 13,112 155 5,203 5,308 374 24,152
7/20 24 hrs, 5,325 153 1,625 6,316 270 13,689
7/21 24 hrs. 5,442 134 2,499 9,680 1,117 18,872
7/22 24 hrs. 2,560 102 1,316 12,942 476 17,396
7/23 9 hrs. 2,291 82 516 12,394 329 15,612
7/25 15 hrs. 1,637 126 2,732 26,844 8,253 39,592
7/26 24 hrs. 785 72 980 33,734 3,099 38,670
7/27 24 hrs. 553 18 365 11,422 968 13,326
7/28 9 hrs. 374 28 284 23,742 744 25,172
8/02 9 hrs. 173 21 100 29,110 7,860 37,264
8/03 24 hrs. 168 11 107 13,292 1,642 15,220
8/04 9 hrs. 102 7 173 30,671 789 31,742
8/09 15 hrs. 62 10 78 15,752 8,728 24,630
8/10 24 hrs. 60 10 48 8,064 15,905 24,087
8/11. 9 hrs. 0] 0 10 1,478 2,279 3,767
Total 423 hrs. 1,708,039 16,501 370,223 248,656 53,125 2,396,544
Percent of District Catch 71.3 0.7 15.4 10.4 2.2 100.0

1 Estimated fishing effort based on aerial survey count or district registration.
a Includes fish landed in district test fish project.
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Table 19. Comrercilal sockeye salmon catch by period from Clarks Point,
Ekuk and Igushik beaches, Nushagak District, in numbers of
fish, Bristol Bay, 1988.

Clark’s Tgushik
Period Time Point Beachl EXuk Beach? Beach?
6/26 6 hrs. 5,329 5,906 1,453
28 12 hrs. 829 1,492 8,754
7/ 2 7 hrs. 9,971 12,576 2,762
3 6 hrs. 1,924 8,554 7,266
11 6 hrs. 8,028 28,041 6,262
12 24 hrs. 6,018 21,285 10,325
13 24 hrs. 1,070 6,058 4,203
14 24 hrs. 572 8,044 3,609
15 14 hrs. 990 3,693 1,550
16 9 hrs. 1,631 3,682 1,350
.17 9 hrs. 643 2,072 945
18 15 hrs. 1,243 2,665 1,150
19 24 hrs 185 950 1,312
20 24 hrs. 45 457 809
21 24 hrs. 329 792
22 24 hrs. 139 70
23 9 hrs. 124
25 15 hrs. 95
26 24 hrs. 333
27 24 hrs. 332
28 9 hrs. 124
8/ 2 9 hrs. 11
3 24 hrs. 89
4 9 hrs. 44
9 15 hrs. 25
10 24 hrs. 30
11 9 hrs. 2
Total 38,478 107,152 52,612

1 Approximate fishing effort was 24 set nets. Sockeye salmon accounted
for 92% of the total beach catch. Other species landed included 35
chinook, 2,946 chums, 0 pinks, and 0 cchos.

2 Approximate fishing effort was 88 set nets. Sockeye accounted for
95% of the total beach catch. Other species landed included 273
chinook, 3,437 chums, 2,343 pinks, and 112 coho.

3 Approximate fishing effort was 73 set nets. Sockeye accounted for
98% of the total beach catch. Other species landed 1ncluded 264
chinook, 614 chums, 12 pinks, and 1 coho.
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Table 20. Commercial salmon catch by period and species, in numbers of
fish, Togiak District, Bristol Bay, 1988.

Period? Sockeye  Chinook Chum Pink Coho . Total
6/ 6 2 2
7 18 24 27 69
8 21 32 45 98
9 2 18 28 48
10 13 23 13 49
13 44 68 514 626
14 998 566 2,005 3,569
15 1,262 281 3,015 1 4,559
16 2,150 634 6,411 9,195
17 1,908 368 5,948 8,224
18 107 66 1,099 1,272
20 8,588 979 5,762 15,329
21 13,877 1,224 14,730 1 29,832
22 9,306 890 12,587 22,783
23 8,874 579 17,717 3 27,173
24 4,038 252 9,107 13,397
25 72 28 1,894 2 1,996
27 20,136 1,138 20,232 1 41,507
28 24,486 1,164 17,729 5 43,384
29 28,230 978 21,860 6 51,074
30 20,801 787 31,222 2 52,812
7/ 1 9,536 354 14,734 1 24,625
2 24 4 215 243
4 38,160 747 18,526 15 57,448
5 50,874 675 28,555 37 80,141
6 21,485 467 19,806 21 41,779
7 20,767 472 20,518 17 41,774
8 28,340 362 18,487 24 47,213
9 29,101 162 8,556 23 37,842
11 28,039 283 9,813 22 38,157
12 37,610 316 17,151 50 55,127
13 34,397 178 17,682 27 52,284
14 36,583 173 17,864 34 54,654
15 41,307 152 15,800 67 57,326
16 38,656 122 6,170 53 45,001
—continued-
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Table 20. (Page 2 of 2)

Number of Fish

periocgl Sockeye  Chinook Chum Pink Coho Total
7/17 25,478 64 4,074 21 29,637
18 40,142 145 14,929 139 55,355
19 35,475 137 14,848 356 50,816
20 21,842 111 7,879 531 30,363
21 18,875 76 6,398 1,138 4 26,491
22 14,704 47 5,003 1,126 20,900
23 15,092 60 4,120 1,169 1 20,442
24 13,067 52 4,059 1,348 4 18,530
25 12,536 56 5,569 3,469 1 21,631
26 9,731 46 3,815 3,529 1 17,122
27 11,260 30 3,835 4,898 9 20,032
28 7,311 22 2,004 4,582 1 13,920
29 7,836 43 1,700 5,091 17 14,687
30 5,088 26 1,199 4,084 10 10,407
31 2,913 10 881 2,970 14 6,788
8/ 1 2,111 5 695 2,584 14 5,409
2 2,501 15 1,131 4,065 22 7,734
3 1,984 13 638 2,696 54 5,385
4 1,186 11 278 1,846 43 3,364
8 923 13 264 1,722 211 3,133
8/ 9 3,067 17 761 4,318 791 8,954
10 926 6 217 1,494 305 2,948
11 355 4 81 579 255 1,274
15 606 2 130 690 1,759 3,187
16 614 14 137 762 2,582 4,109
17 825 10 127 720 3,301 4,983
18 300 5 80 437 1,962 2,784
29 21 4 16 1,338 1,379
30 36 4 38 1,542 1,620
31 97 a 15 92 2,528 2,736
9/ 1 70 3 4 94 1,826 1,997
Total 816,782 15,615 470,721 57,016 18,595 1,378,729
Percent of
Dist. Catch 59.3 1.1 34.2 4.1 1.3 100.00

1 See emergency order table in 1988 Bristol Bay Annual Management
Report for adjustments in the regular weekly fishing schedule.
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Table 21.

Cammercial salmon catch by period and species, in numbers of
fish, Togiak Section, Bristol Bay, 1988.

Periodl Sockeye  Chinook Cham  Pink Coho Total
6/06 2 2
07 18 24 27 69
08 21 16 39 76
09 1 6 4 11
10 13 23 13 49
13 41 26 19 86
14 744 551 1,699 2,994
15 737 157 662 1 1,557
16 1,578 438 2,560 4,576
17 1,713 289 2,601 4,603
20 6,783 823 2,286 9,892
21 10,544 938 5,304 1 16,787
22 5,923 614 5,920 12,457
23 7,005 486 11,991 1 19,483
24 3,805 151 4,917 8,873
27 17,476 927 13,835 1 32,239
28 19,878 1,026 11,438 2 32,344
29 25,034 861 18,157 2 44,054
30 19,026 751 30,391 1 50,169
7/01 9,536 354 14,734 1 24,625
04 35,685 648 17,227 15 53,575
05 48,391 619 24,743 27 73,780
06 19,262 449 19,007 20 38,738
07 19,778 460 20,010 17 40,265
08 28,340 362 18,487 24 47,213
09 29,101 162 8,556 23 37,842
11 26,204 269 9,549 16 36,038
12 32,269 300 16,588 48 49,205
13 28,932 162 16,099 27 45,220
14 30,029 165 16,501 34 46,729
15 32,832 142 14,766 56 47,796
16 27,338 116 4,572 46 32,072
17 14,333 57 2,467 11 16,868
18 33,487 143 13,478 95 47,203
19 23,172 117 10,312 249 33,850
20 15,282 84 6,215 224 21,805
—continued-
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Table 21. (Page 2 of 2)

Number of Fish

Periodl Sockeye Chinook Chum Pink Coho Total
7/21 9,630 69 4,636 381 1 14,717
22 10,808 43 4,370 672 15,893
23 12,419 57 3,564 871 16,911
24 10,267 37 3,351 1,267 14,922
25 10,824 44 4,996 2,449 18,313
26 8,232 42 3,447 2,520 1 14,242
27 8,096 21 2,800 3,198 2 14,117
28 5,564 19 1,577 3,571 i 10,732
29 5,972 36 1,320 4,016 11 11,355
30 3,963 24 1,086 3,328 5 8,406
31 2,276 9 794 2,719 9 5,807
8/01 2,111 5 695 2,584 14 5,409
02 1,888 7 631 2,701 14 5,241
03 1,621 10 387 2,036 13 4,067
04 899 8 178 1,322 18 2,425
08 777 11 186 1,444 111 2,529
09 2,261 11 466 3,172 297 6,207
10 842 5 190 1,291 219 2,547
11 298 1 39 438 127 903
15 540 2 113 586 990 2,231
16 396 11 75 410 822 1,714
17 361 8 75 376 1,432 2,252
18 216 2 51 302 1,275 1,846
29 19 3 14 723 759
30 36 4 34 806 880
31 46 3 8 64 503 624
9/01 42 3 3 49 378 475
Total 674,715 13,206 380,219 42,757 7,772 1,118,669
Percent of
Section Total 60.3 1.2 34.0 3.8 0.7 100.00

1 Togiak River Section open four days per week. See emergency order
table in 1988 Bristol Bay Annual Management Report for adjustments

in the weekly fishing schedule.
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Table 25. Coampercial salmon catch by district and species, in mmbers of fish,
Bristol Bay, 1988.2
District and
River System Sockeye Chinook Chum Pink Caoho Total
NAKNEK-KVICHAK DISTRICT
Kvichak River 2,706,667
Branch River 127,430
Naknek River 715,325
Total 3,549,422 6,677 298,966 625,551 28,352 4,508,968
EGEGIK DISTRICT 6,400,126 3,023 244,745 4,437 495,407 6,701,738
UGASHIK DISTRICT 1,531,615 3,319 92,360 210 52,272 1,679,776
NUSHAGAK DISTRICT
Wood River 979,304
Igushik River 255,178
Nushagak-Mulchatna 473,557
Total 1,708,039 16,501 370,223 248,656 53,125 2,396,544
TOGIAK DISTRICT
Togiak Section 674,715 13,206 380,219 42,757 7,772 1,118,669
Kulukak Section 136,325 1,454 60,215 9,444 4,892 212,330
Matogak Section 4,510 228 15,954 4,390 4,860 29,942
Osviak Section 1,232 727 14,333 425 1,071 17,788
Total 816,782 15,615 470,721 57,016 18,595 1,378,729
TOTAL BRISTOL EAY 14,005,984 45,135 1,477,015 935,870 201,751 16,665,755
SPECTES PERCENT 84.0 0.3 8.9 5.6 1.2 100.0

a Apportiomment of the inshore sockeye salmon catch by river system to the Naknek-
Kvichak and Nushagak Districts is preliminary.
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Table 26. Daily sockeye salmon escapement taower counts by river system, Bristol Bay, 1988.
Kvichak River Nasknek River Egegik River Ugashik River
Date Daily Cum, Daily Cum. Dafly Cum. Dafly Cum.
6/21 0 0
22 618 618 10,032 10,032
23 252 870 6,768 16,800
24 1,062 1,932 5,964 22,764
25 1,068 1,068 15,492 17,6424 2,256 25,020
26 3,378 L, 446 9,564 26,988 6,636 31,656
27 71,958 76,404 39,540 66,528 17,100 48,756
28 188,070 264,474 8,718 75,246 96,108 144,864
29 48,396 312,870 9,528 84,776 111,644 256,308
30 14,730 327,600 67,272 152,046 66,288 322,596
7/ 36,206 363,804 140,556 292,602 39,348 361,944
2 414,204 778,008 47,586 340,188 58,164 420,108
3 414,504 1,192,512 120,600 460,788 109,584 529,692 0 0
4 405,258 1,597,770 56,448 517,236 126,168 655,860 31,792 3,792
5 303,438 1,901,208 24,506 542,162 158,940 814,800 1,968 5,760
3 178,062 2,079,270 14,988 557,130 135,216 950,016 1,296 7,056
7 109,842 2,189,112 31,806 588,934 81,666 1,031,682 312 7,368
8 42,528 2,231,640 71,262 660,198 115,896 1,147,578 360 7,728
9 40,224 2,271,864 111,612 771,830 66,506 1,212,084 3,240 10,968
10 117,084 2,388,948 136,046 905,856 78,918 1,291,002 750 11,718
1 385,602 2,774,550 23,280 929,136 104,148 1,395,150 642 12,360
12 698,280 3,472,830 21,666 950,802 42,048 1,437,198 504 12,864
13 279,762 3,752,592 28,170 978,972 53,796 1,490,994 11,694 24,558
14 87,486 3,840,078 21,720 1,000,692 79,978 1,570,572 66,366 90,924
15 107,856 3,947,934 6,696 1,007,388 9,804 1,580,376 96,690 187,614
16 61,706 3,989,640 20,232 1,027,620 S,466 1,585,842 130,008 317,622
17 30,636 6,020,276 - $,20¢2 1,032,822 8,328 1,594,170 35,340 352,962
18 25,224 4,045,500 2,286 1,035,108 10,938 1,605,108 53,004 405,966
19 11,742 6,057,242 1,764 1,036,872 4,662 1,609,770 54,756 460,722
20 4,296 4,061,538 990 1,037,862 1,986 1,611,756 36,426 697,148

(continued)
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Teble 26. (Page 2 of 4)

Kvichak River Naknek River Egegik River Ugashik River

Date Daily Cum. Daily Cum. Daily Cum. Daity Cum.
29 3,078 4,064,616 924 1,612,680 29,826 526,974
22 600 4,065,216 25,806 552,780
23 21,198 573,978
24 11,016 584,994
25 16,778 509,772
26 25,980 625,752
27 6,126 631,878
28 2,334 634,212
29 2,220 636,432
30 2,718 639,150
31 2,070 661,220
8/ 1 1,056 662,276
2 696 642,972

3
Total 4,065,216 1,037,862 1,612,68¢ 642,972

a

7/13-7/16 and percentage of drop in daily escapements from 7/12-7/16.

Daily escapements from 7/17-7/22 were interpolated using two hours of counts on 7/20,
percentages of escapement for those two hours of the total dsily escapements for

(continued)
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Table 26.

(Page 3 of 4)

Wood River

[gushik River

Nuyakuk River

TJogiak River

Date Daily cum. Daily Cum. Daily Cum. Daitly Cum.
23 18 18 600 600
24 1,098 1,116 1,452 2,052
25 9,744 10,860 2,832 6,884
26 28,320 39,180 4,242 9,126
27 19,566 58,746 6,114 15,240
28 21,522 80,268 9,048 24,288
29 14,142 94,410 6,072 30,360
30 2,610 97,020 4,224 34,584
7/ 1 1,362 98,382 4,758 39,342 7,362 7,362 2,070 2,070
2 2,472 100,854 11,670 51,012 19,926 27,288 3,456 5,526
3 36,372 137,226 9,072 60,084 13,080 40,368 4,938 10,664
4 107,922 245,18 9,018 69,102 8,846 49,212 4,248 14,732
5 45,564 290,712 8,844 77,946 3,996 53,208 5,826 20,538
6 14,772 305,486 v1,208 89,154 1,854 55,062 16,404 36,942
7 15,678 321,162 10,266 99,6420 5,520 60,582 29,400 66,342
8 20,832 341,994 9,888 109,308 18,858 79,440 21,996 88,338
9 64,206 406,200 9,930 119,238 29,736 109,176 13,038 101,376
10 82,812 489,012 8,700 127,938 26,976 136,152 9,072 110,448
11 164,610 653,622 7,356 135,294 11,862 148,014 7,386 117,834
12 161,562 815,184 6,084 141,378 12,114 160,128 g,7864 126,618
13 23,622 838,806 4,230 145,608 28,614 188,742 164,624 141,062
14 3,732 842,538 7,596 153,204 34,602 223,344 17,046 158,088
15 2,268 844,806 7,262 160,446 35,154 258,498 7,938 166,026
16 6,260 849,066 3,456 163,902 40,008 298,506 11,550 177,576
17 10,308 859,374 2,922 166,824 13,464 311,970 8,964 186,540
18 4,890 B&4,264 1,872 168,696 3,234 315,204 6,606 193,146
19 1,326 865,590 996 169,692 2,052 317,256 10,728 203,874
20 1,188 866,778 762 170,654 1,944 319,200 16,656 220,530

(continued)



Table 27.

(Page 2 of 2)

Chinook Sockeye Chum Pink Coho
Date Daily Cum. Oaily Cum. Daily Cum. Daily Cum. Daily Cum.
8 1 95 56,469 410 480,658 1,102 183,59 23,238 147,021 1,574 12,489
8 2 0 56,469 0 480,658 489 184,083 32,460 179,48 5,176 17,663
8 3 436 56,905 0 480,658 436 184,519 55,663 235,144 8,513 26,176
8 4 0 56,905 0 480,658 156 184,675 60,774 295,918 9,168 35,344
8 5 0 56,905 285 4B0,943 205 184,830 19,695 315,613 6,362 41,706
8 6 0 56,905 294 481,237 170 185,050 17,049 332,662 6,033 47,739
8 7 0 56,905 355 481,592 248 185,298 23,977 356,639 7,837 55,576
8 8 0 56,905 476 482,068 945 186,243 B0,869 437,508 18,480 74,056
8 9 0 56,905 279 482,347 175 186,418 17,246 454,754 5,903 79,959
8 10 0 56,905 140 482,487 0 186,418 6,451 461,205 7,888 87,847
8N 0 56,905 132 482,619 0 186,418 6,699 467,904 11,607 99,454
8 12 0 56,905 211 482,830 0 184,418 9,763 477,667 11,984 111,438
813 0 56,905 71 482,901 0 186,418 3,195 480,862 3,359 114,797
8 14 0 56,905 79 482,980 0 186,418 3,491 484,353 3,278 118,075
8 15 0 56,905 43 483,023 0 186,418 1,957 486,310 2,107 120,182
8 16 0 56,905 36 483,059 0 186,418 1,636 487,946 1,928 122,110
8 17 0 56,905 62 483,121 0 186,418 2,762 490,708 2,852 124,962
8 18 0 56,905 31 483,152 0 186,41B 1,432 492,140 1,701 126,663
8 19 0 56,905 13 483,165 0 186,418 706 492,846 1,421 128,084
8 20 0 56,905 9 483,174 0 186,418 438 493,284 799 128,883
8 21 0 56,905 15 483,189 0 186,418 718 494,002 Q11 129,794
8 22 0 56,905 6 483,195 0 186,418 392 494,394 1,016 130,810
8 23 0 56,905 5 483,200 6 186,418 216 494,610 291 131,101
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Teble 28. Saloon periel survey sscopommnt estimates by species, district and river systoms, In mmbers of fish,
8ristol Bay, 1968.°
Sockeye Ch inoak Chum Pink Coho
bistriect ad
River System 1nGex fotal Index Yotal  1Index Total Index Total [rcdex Tetal
MAXHEK -XVICHAX DISTRICY
vichak River - . $70 - - - 96,000 - - -
Srarch River Oralnege 194,630 - 7,900 - 59,000 - 420,000 - 22,400 -
Neknek River! . 11,750 - . - 187,000 - - -
" Tatnt 194,630 - 20,220 - $9,000 . 901,000 - 22,000 -
€CECIX DISTRICY
Egenik River? . - 204 - 550 - 23,000 - 13,418 .
Kirg Selmon 2ivers - - 667 < 16,550 - - - 300 -
Totol - 848 - 15,100 - 23,000 - 18,718 .
UGASNIK O3STRICT
009 Salaon River 3,080 Q00 . 2,20 . - - 80 -
Mother Goose {ake® 8,360 8,675 - 53,900 - 21,400
Upper Ugashix R. B - 105 - 500 - - 4,800
Tatat 11,440 - 9,680 - 56,690 . . 28,280 -
MISHAGAX O1STRICT
——
vood River 5,900 - - - . - . - .
Muklung River 2,100 - 430 - - - - - . .
Nuyakuk Ilwu’6 . - - - - - - - . .
Nushagak R Iver 20,900 - 650 . . . - - - -
wulchetra Rivesd 19,000 - 5,30 - - - - - - -
sSnake River 2,160 - - - - - - . - -
Total 50,060 - 10,270 - - . - - . .
JOG{AX DISTRICY
Toghok River® 32,400 2,030 5,390 34,900 - - - 8,50 .
Yulukak Rivec!? 31,700 - 490 1,470 35,000 70,000 . - oLme® 5520
Total 4,300 . 2,620 7,860 69,900 70,000 - 10,430 5,520
TO1AL BAY 119,590 401,530 23,172 8,550 197,216 341,100 - ,950 -

[- SRRV S PR N

Incluces King Salmon, Pauls, and 8lg Creeks,
Includes Shosky Creek.

Includes Contact, Yakayots, Gertricie Crocks ard seversl smaller tributaries.
Intludes Punice, Old and Painter Creoks, Needle Lake, King Salmon Rlver, and Kother Gooss eymtam.
Includes Youth and Surshine Creeks.
lecludes Tikchik fiver, Allen River beach, and cutlet of Loke Chauekuktul {; these surveys were all above

the conting tower which was termintated early due 1o extremely high watec.
7 Irctudes lowdthla, Xlutlspew, ard King Satmon Rivers.
8 Includes Stuyshok and Koktull Rivers.
? Miniqsl escimates from {ncomplete surveys.
10 Includes Xululak Loake snd Tlthe Creek ponds.
s Oectailed information on aerinl survey escepenont estimates is published fn an anvmml summary report.

Estimates orc cotegorized 2s: §ndex - {ndicas of escopeqent; generally date is lncomplete which will not

allod determinatian of total escapgmment; total - serinsl survey dsta is complote and does nllow estimate of

total escapoment.

b Surveys were conducted by Togiak Retuge USHWS.
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Table 29. Comparsson ot daily sockeye salmon escapement estimates by tower count, aerial survey
and river test fishing enumeration methods, in thousands of fish, Kvichak River,
Bristot Bay, 1988.
Aerial Survey River Test fishing
Tower Count Nakeen Index [ndex Paints

to toe Fish Per Cumulative
Date Dafly Cum. [ndex [ndex Tower Total Index Pt.1 Daily Cum. Escapement
6721 107 4 17 2
22 107 4 21 2
23 107 17 38 4
24 107 29 137 15
25 1 1 107 200 337 36
26 3 4 30 30 4 ba 107 1,079 1,416 152
27 72 76 130 659 39 218 107 2,831 4,247 455
28 188 264 115 38 65 218 62 84 4,339 269
29 L8 313 71 40 4, 37% 310
30 15 328 73 1,360 5,731 418
7/ 1 36 364 62 4,340 10,071 624
2 414 778 101 164 132 397 105 2,035 12,106 1,271
3 415 1,193 50 137 129 316 117 2,532 14,638 1,713
4 405 1,598 119 151 150 4512 131 2,138 16,777 2,198
5 303 1,909 105 103 125 333b 129 140 16,916 2,182
6 178 2,079 132 84 17,001 2,264
7 110 2,189 129 249 17,250 2,225
8 43 2,232 195 213 V7,463 2,008
@ 40 2,272 139 3,232 20,695 2,711
10 117 2,389 286 167 48 501 139 7,879 28,574 3,743
11 386 2,775 306 589 184 1,079 110 4,270 32,844 3,613
12 698 3,473 210 175 320 7058 113 303 33,147 3,746
13 280 3,753 13 20 10¢ 1428 113 2,592 35,739 4,039
14 87 3,840 Y19 23 36 1702 111 1,07¢% 36,818 4,087
15 108 3,948 45 7 36 88 109 159 36,977 4,031

(continued)



Table 22. (Page 2 of 2)

Number of Fish

Periodt Sockeye  Chinook Chum Pink Coho Total
31 637 1 87 251 5 o981

8/02 305 5 159 597 2 1,068
03 116 37 197 350
04 215 2 41 293 551
08 90 41 172 78 381
09 262 2 76 404 143 887
10 84 1 27 203 86 401
11 47 3 27 104 107 288
15 48 16 84 718 866
16 51 19 68 615 753
17 28 17 52 357 454
18 9 2 11 44 148 214
29 2 1 2 615 620
30 4 736 740
31 34 1 7 9 851 902

9,/01 22 9 404 435

Total 136,325 1,454 60,215 9,444 4,892 212,330

Percent of

Section Total  64.2 0.7 28.4 4.4 2.3 100.0

1 Kulukak Section open four days per week. See emergency order table
in 1988 Bristol Bay Annual Management Report for adjustments in the
weekly fishing schedule.
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Table 25. Commercial salmon catch by district and species, in numbers of

Bristol Bay, 1988.2

fish,

District and
River System Sockeye Chinook Chum Pink Coho Total
NARKNEK-KVICHAK DISTRICT
Rvichak River 2,706,667
Branch River 127,430
Naknek River 715,325
Total 3,549,422 6,677 298,966 625,551 28,352 4,508,968
BGEGIK DISTRICT 6,400,126 3,023 244,745 4,437 49,407 6,701,738
UGASHIK DISTRICT 1,531,615 3,319 92,360 210 52,272 1,679,776
NUSRHAGAK DISTRICT
Wood River 979,304
Igushik River 255,178
Nushagak-Mulchatna 473,557
Total 1,708,039 16,501 37C,223 248,656 53,125 2,396,544
TOGIAK DISTRICT
Togiak Section 674,715 13,206 380,219 42,757 7,772 1,118,669
Kulukak Section 136,325 1,454 60,215 9,444 4,892 212,330
Matogak Section 4,510 228 15,954 4,390 4,860 29,942
Osviak Section 1,232 727 14,333 425 1,071 17,788
Total 816,782 15,615 470,721 57,016 18,595 1,378,729
TOTAL BRISTOL BAY 14,005,984 45,135 1,477,015 935,870 201,751 16,665,755
SPECIES PERCENT 84.0 0.3 8.9 5.6 1.2 100.0

a Apportiomment of the inshore sockeye salwon catch by river system to the Naknek-
Kvichak and Nushagak Districts is preliminary.
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Toable 29.

(Page 2 of 2)

Aerial Survey River Test Fishing
Tower Count Nakeen Index Index Points
to to Fish Per Cumuletive
Date paily Cum. Index Index Tower Total {ndex Pt.1 Daily Cum. Escapement
16 42 3,990 107 1,230 18,208 46,088
17 39 4,020 107 127 38,335 4,102
18 25 4,046
19 12 4,057
20 4 4,062
21 3 4,065
Total L,D65 38,335 4,102

1
a
b

Fish per index point was based on lag

Poor survey
Average of

conditions.
two surveys on this dete.

time and/or catchability factors.



Table 30. Comparison of daily sockeye salmon escapement estimates by tower
count, aerial survey, and river test fishing emmeration methods
in thousands of fish, Bgegik River, Bristol Bay, 1988.

River Test Fishing

Tower Count Aerial Survey Index Points
Fish per Cumlative
Date Daily Cum. Iagoon Total Index Pt.l Daily Cum. Escapement
6/17
18
19
20 1 1 151 151
21 1 1 55 27 178 10
22 10 10 55 13 191 11
23 7 17 55 40 230 13
24 6 23 55 447 677 37
25 2 25 55 344 1,021 56
26 7 32 25 225 64 374 1,395 89
27 17 49 71 187 111 387 1,782 198
28 96 145 106 334 2,116 224
29 111 256 105 157 106 1,092 3,208 340
30 66 323 97 117 120 222 3,430 412
7/1 39 362 30 1,435 4,865 438
2 58 420 75 75 95 1,008 5,873 558
3 110 530 85 4,481 10,354 880
4 126 656 193 193 85 2,010 12,363 1,051
5 159 815 137 137 85 1,156 13,520 1,149
6 135 950 120 120 76 457 13,977 1,062
7 82 1,032 81 360 14,337 1,161
8 116 1,148 57 57 81 401 14,738 1,194
9 65 1,212 82 760 15,498 1,271
10 79 1,291 82 857 16,355 1,341
11 104 1,385 85 543 16,898 1,436
12 42 1,437 24 99 83 3,018 19,916 1,653
13 54 1,491 74 418 20,334 1,505
24 80 1,571 77 432 20,766 1,599
15 10 1,580 76 93 20,858 1,585
-continued-
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Table 30. (Page 2 of 2)

River Test Fishing

Tower Count Aerial Survey Index Points

Fish per Cumlative

Date Daily Qumn. lagoon Total Index Pt.l Daily Cum. Escapement

7/16 5 1,586 _ 76 261 21,119 1,605
17 8 1,594
18 11 1,605
19 5 1,610
20 2 1,612
21 1 1,613

Total 1,613 76 21,119 1,605

1 Fish per index point was based on recent historic average (1985-87) until June 26
when lag-time relationship began to yield reasonable results.
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Table 31.

Camparison of daily sockeye salmon escapement estimates by tower

count, aerial survey, and river test fishing emumeratiaon methods
in thousands of fish, Ugashik River, Bristol BRay, 1988.

River Test Fishing

Tower Count Aerial Survey Index Points
Fish per Qumulative
Date Daily Qum. Iagoon Total Index Pt.l Daily Cum. Escapement
6/21 0 0 0
22 33 6 6 0
23 33 11 17 1
24 33 26 44 1
25 33 32 75 2
26 0 0 33 45 120 4
27 33 24 144 5
28 33 15 160 5
29 33 34 193 6
30 0 0] 33 27 221 7
7/ 1 33 39 259 9
2 33 44 303 10
3 0 0 33 120 424 14
4 4 4 33 123 547 18
5 2 6 0 0] 33 61 608 20
6 1 7 33 71 679 22
7 0 7 33 66 746 25
8 0 8 2 2 33 88 834 28
9 3 11 33 56 890 29
10 1 12 2 2 33 223 1,112 37
11 1 12 5 5 33 793 1,905 63
12 1 13 33 1,420 3,325 110
13 12 25 4 4 33 1,155 4,520 149
14 66 S1 2 2 33 4,355 8,875 293
15 97 188 33 2,380 11,255 371
16 130 318 23 23 35 1,046 12,302 431
17 35 353 34 34 32 680 12,982 415
18 53 406 34 753 13,734 467
19 55 461 1 1 35 615 14,350 502
20 36 497 36 569 14,919 537

—continued-
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Table 24. Commercial salmon catch by periocd and species, in numbers of fish,
Osviak Section, Bristol Bay, 1988.

Period?! Sockeye  Chinook Chum Pink Coho Total

6,/08 16 6 22
09 1 12 24 37
13 3 42 495 540
14 13 6 286 305
15 33 45 664 742
16 30 88 651 769
17 94 65 2,184 2,343
18 91 66 1,053 1,210
20 68 43 725 836
21 112 58 1,773 1,943
22 196 127 2,264 2,587
23 130 46 2,173 2,349
24 106 90 1,548 1,744
25 51 22 380 453

8/03 86 83 133 2 304
09 77 14 162 26 279
17 99 5 87 709 900
18 42 1 5 43 334 425

Total 1,232 727 14,333 425 1,071 17,788

Percent of

Section Total 6.9 4.1 80.6 2.4 6.0 100.00

1 Osviak Section open five days per week. See emergency order table in 1988
Bristol Bay Annual Management Report for adjustments in the weekly fishing
schedule.
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Table 25. Cammercial salmon catch by district and species, in numbers of fish,
Bristol Bay, 1988.4
District and
River System Sockeye Chinook Chum Pink Coho Total
NAKNEK-KVICHAK DISTRICT
Kvichak River 2,706,667
Branch River 127,430
Naknek River 715,325
Total 3,549,422 6,677 298,966 625,551 28,352 4,508,968
BGBGIK DISTRICT 6,400,126 3,023 244,745 4,437 49,407 6,701,738
UGASHIK DISTRICT 1,531,615 3,319 92,360 210 52,272 1,679,776
NUSHAGAK DISTRICT
Wood River 979,304
Igushik River 255,178
Nushagak-Mulchatna 473,557
Total 1,708,039 16,501 370,223 248,656 53,125 2,396,544
TOGIAK DISTRICT
Togiak Section 674,715 13,206 380,219 42,757 7,772 1,118,669
Kulukak Section 136,325 1,454 60,215 9,444 4,892 212,330
Matogak Section 4,510 228 15,954 4,390 4,860 29,942
Osviak Section 1,232 727 14,333 425 1,071 17,788
Total 816,782 15,615 470,721 57,016 18,595 1,378,729
TOTAL BRISTOL BAY 14,005,984 45,135 1,477,015 935,870 201,751 16,665,755
SPECIES PERCENT 84.0 0.3 8.9 5.6 1.2 100.0

a Apportiorm'ent of the inshore sockeye salmon catch by river system to the Naknek-
Kvichak and Nushagak Districts is preliminary.
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Table 31, (Page 2 of 2)

River Test Fishing

Tower Count Aerial Suxvey Index Points

Fish per : Qumlative

Date Daily Cum. Lagoon Total Index pt.l Dpaily Cum. Escapement

7/21 30 527 1 1 36 222 15,141 545

22 26 553 36 355 15,496 558

23 21 574 36 283 15,779 568

24 11 585 36 390 16,169 582

25 15 600 36 266 16,435 592
26 26 626
27 6 632
28 2 634
29 2 636
30 3 639
31 2 641
8/ 1 1 642
2 1 643

Total 643 39 16,435 592

1 Fish per index point was based on recent historic average (1985-87) until July 16
when lag-time relationaship began to yield reasonable results.
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Table 32. Camparison of daily sockeye salmon escapement estimates by tower count
and aerial survey enumeration methods, in thousands of fish, Wood River,
Bristol Bay, 1988.

Tower Count Aerial Surveyl
Date Daily Cum. Number Caments
6/24 1 1 Poor visibility.
25 10 11 3 Excellent.
26 28 39 8 Good.
27 19 58 9 Excellent.
28 22 80 6 Excellent.
29 14 94 6 Goad.
30 3 97
7/ 1 1 98
2 2 100 +  Fair to good.
3 37 137 130 Excellent (Poor condition A.M. flight due to high tide)
4 108 245 30 Fair to Good
5 46 291 11 Excellent
6 15 306 + Fair to good.
7 16 322 1 Excellent
8 20 342 3 Good visibility A.M. flight 1,300.
9 64 406 9 Good visibility A.M. flight 10,000
10 83 489 17 A.M. flight P.M. flight 6,400
11 164 653 43  P.M. flight A.M. flight 8,200.
12 162 815 7 Good
13 24 839
14 4 843
15 2 845
16 4 849
17 10 859
18 5 864
19 1 865
20 1 866
Total 866

1 Estimated number of fish in clear water index areas immediately below the
counting tower at the time of the survey.

174



Table 33. Inseason comparison of ocean age composition of sockeye salmon
escapement using length frequency and scale analysis methods,
Wood River, Bristol Bay, 1988.2

2-Ocean (%) 3-Ocean (%)

LF Scale

Iength Length Sample  Sample

Date Frequency Scales  Frequency Scales Size Sizel
6/25 18 10 82 90 137 114
26 29 22 71 77 200 162
28 32 30 68 70 200 169
29 27 15 73 85 197 166
7/04 50 31 50 68 200 151
08 45 38 55 62 291 226
12 53 41 47 58 156 448
17 40 55 60 42 89 67
FINAL 38 36 62 62 1,470 1,178

MODIFTED FORECAST 43 57

1  Actual number of readable scales.
a Age composition as collected and analyzed on a daily inseason
basis.
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Table 34. Comparison of daily sockeye salmon escapement estimates by tower count,
aerial survey and river test fishing enumeration methods, in thousands
of fish, Igushik River, Bristol Bay, 1988.

River Test Fishing

Tower Count Aerial Surveyt Index Points
Fish Per Cumilative
Date Daily Cum. TIagoon River Total Index Pt.2 Daily Cum. Escapement
6/22 0 0 6 21
23 + + 14 35
24 1 2 47 81
25 3 5 1 1 46 127
26 4 S 31 158
27 6 15 148 306 1
28 9 24 1 1 16.3 80 386 3
29 6 30 1 1 16.3 368 754 10
30 4 34 16.3 448 1,202 13
7/ 1 5 39 16.3 296 1,498 20
2 12 51 + 1 1 24.2 275 1,774 29
3 9 60 32.7 144 1,918 36
4 S 69 + 2 2 274 2,182 49
5 9 78 650 2,842 58
6 11 89 855 3,698 62
7 10 99 3 3 32.3 875 4,573 67
8 10 109 30.6 645 5,217 75
9 10 119 1 1 2 34.2 372 5,589 80
10 9 128 107 5,656 88
11 7 135 16.9 196 5,892 93
12 6 141 16.3 423 6,315 96
13 4 145 245 6,560
14 8 153
15 7 160
16 3 163
17 3 166
18 2 168
18 1 169
20 1 170
Total 169 6,315

1 Includes estimates of fish in clear water index areas immediately below the
counting tower at the time of the survey.

2 Fish per irdex point was originally based on the correlation between escapements
ard test fishing indices, and was periodically adjusted during the season based
on lag time analysis.
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Table 35. Coamparison of daily sockeye salmon escapement estimates by sonar count
arnd aerial survey enumeration methods, in thousands of fish, Nushagak/
Nuyakuk Rivers, Bristol Bay, 1988.

Nushagak River Nuyakuk River

Scnar Count Tower Countl Aerial Su.tvey2

Date Dally Cum. Daily Cum. Number Camments
6/25 9 9

26 20 29

27 15 44 11 Fair.

28 16 60

29 6 66 1 Fair to Good.

30 2 68
7/ 1 2 70 7 7

2 2 72 20 27 0] Fair to poor.

3 4 76 13 40 40 Excellent P.M. flight. A.M. flight

poor.

4 46 122 9 49 84 Good.

5 43 165 4 53 9 Excellent,

6 10 175 2 55

7 11 186 5 60 2 Goaod.

8 11 197 19 79 3 A.M. flight. 14 P.M. flight Gocd..

9 53 250 30 109 26 A.M. 26 P.M. flight Good.

10 57 307 27 136 24 Fair

11 57 364 12 148 25 Good A.M. 57 P.M. flight.

12 86 450 12 160 Fog no survey.

13 11 461 29 188

14 3 464 34 223

15 1 465 35 258

16 1 466 40 298

17 2 468 14 312

18 2 470 3 315

19 1 471 2 317

20 1 472 2 319

(continued)
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Table 35. (Page 2 of 2)

Nushagak River Nuyakuk River

Sonar Count Tower Countl Aerial Survey2
Date Daily Cum. Daily Cum. Number Coments
21 2 474 1 320
22 2 476
23 + 477
24 + 477
25 1 478
26 + 478
27 + 478
28 + 479
2° + 479
30 + 479
31 + 480
8/ 1 + 480
2 + 480
3 + 480
4 + 480
5> + 480
Total 483 320

1 Due to high turbid water conditions, tower counting was discontinued early.
2 Estimated total number of salmon in clear water index areas from Black Pt.
to Portage Creek in lower Nushagak River.
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Table 36. Daily sockeye salmon tower counts and aerial survey escapement
estimates, in thousands of fish, Togiak River, Bristol Bay, 1988.
Aerial Survey:
Tower Count Togiak Gechiak Ongivirnuck
bate Daily Cum. to Gech. to Ongi. to tower Total Comments
6/29 2,000 2,000
30
7/ 1 2 2
2 3 5
3 5 10
4 4 14
5 6 20
6 16 36
7 30 66
8 22 88
9 13 101
10 9 110
11 7 117
12 9 126 10,000 4,000 14,000
13 15 141
14 17 158
15 8 166
16 12 178
17 S 187
18 7 124
1% 10 204
20 17 221
21 10 231
22 6 237
23 7 244
24 10 254
25 3 257
26 7 264
27 4 268
28 3 271
29 3 274
30 1 275
31 1 276
8/ 1 + 276
Total 276

1 These unexparded counts include estimates of fish in clear water index
areas immediately below the counting tower at the time of the survey.
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Table 37. BAerial survey escapement estimates of sockeye and coho salmon
by major river drainage, in numbers of fish, Togiak District,

1988.4
Sockeye Salmont Coho Salmon
Togiak Kulukak  Tithe Togiak  Gechiak  Kulukak
Date River River Creek? River Creek River
6/29 2,000 8,200
7/12 13,300 12,100 200
8,09 16,200
8/12 15,850
10/05P 7,060 1,530
10/06P 1,840

1 Unexpanded counts.

Tithe Creek Ponds is the major producer of the Kanik River system.

a Escapement estimates reflect numbers of fish sighted at time of the
survey; generally an expansion factor of 2 to 3 will approximate the
total spawning population.

b  Surveys were conducted by Togiak Refuge biologists with USFWS.

[\8)
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Table 38.

Commercial

salmon processors and buyers operating by districe,

Bristol

Bay,

1988.°2

Processing Method Export
Base of
Name of Operator/Buyer Operations Canned Frozen Cured Ffresh Brine Comments
NAKNEK-XVICBAK DISTRICT
1. ALl Alaskan Sesfoods P/V Northern Alaskan Floater
2. American Eagle Seafoods M/V Aleutian Dragon Floater
3. Bering Pacific Coop. M/V Pribilof, Lafayette Floater Cons. w/lafayetrte.
4. Blg Creek, Inc. Big Creek Shore
5. Clerk fish Co. Coffee Point Air
6. Dragnet Fisheries M/V Alaskan 1 Floater Cons. w/Kenai Packers.
7. FAVCO Anchorage Air
8. Farwest fisheries Naknek Air
9. Grewe, Rick Nsknek Air
10. Icicle Seafoods P/V Arctic Star, Bering Star Floater Air
71. Inlev Salmon ¥/V Trident Floater
12. Kemp Pacific Fisheries M/V Bering Trader Floater
13. Kfng Crab, Inc, Naknek Shore Air
14. Lafayetrte Ffisheries M/V Pribilef, Lafeyette Floater W/Bering Pacific.
Cons. w/Xemp Pacific
15. Leader Creek Fish Buying Dillingham (Buyer only no production)
16. Nelbro Packing Co. Naknek 1 1-tb. Shore Air
3 1/2 lb.
Y 174 b,
17. New West M/V New West Floater
18. North Coast Seaf. Proc. M/V Polar Bear Floater
19. Oceanic Seafoods M/V Pacific Harvest, Floater
Harvester Barge
¢0. Pan Pacific Seafoods M/V Pacific Producer floater
21. Pederson Point Pederson Point Share Cons. w/North Pacific
Processors.
22. Peter Pan Seafoods M/V Blue Wave Floater
23. Red Sslmon Co. Naknek Shore Air W/So. Neknek Seafoods,

Ward Cove.

(continued)
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Table 38.

(Page 2 of 7)

Processing Method Export
Base of
Name of Operator/Buyer Operations Canned Frozen Cured Fresh Brine Comments
NAKNEX-KVICHAK DISTRICT (con’t.)
24. Snopac Products M/V Snopac Alagkae, Beccara Floater
25, South Naknek Seafoods South Naknek Shore Cons. w/Wards Cove
Red Salmon.
26. T.E.A.M. Seafoods Togiak
27. Trident Seafoods South Naknek 1-1b. Floater M/V Alaska Packer,
1/72-1b. Bountiful, Bristol
Monarch, Heptune,

28. Uniseas/Dutch Harbor Seaf. Omnisea Floater

29. Wards Cove Packing Naknek 1-(b. Shore Alr Cons. w/So. Naknek

1/72-1b. Seafoods.

30. Western Fish Producers H/V Nicolle N. fFloater

31. Yoodbine Ak. Fish Co. Woodbine Ak. Ffisgh Co. Floater Afr
32. YAX, Inc. M/V Yardarm Knot Fleoater

fetat Naknek/Kvichak District: 3 2% 0 10 0

EGEGIX DISYRICT

1. ALl Ataskan Seafoods P/V Northern Alaskan Floater

2. American Eagle Seafoods M/V Aleutian Dragon Floater

3. Bering Pacific Coop i M/V Pribilof, Lafayette Floater

4. Big Creek Fish, lnc. Bfg Creek Shore Air

5. Clarks Fish Co. Coffee Point Air

6. Dragnet Fisheries M/V Alaskan 1 Floater

7. Farwest Fisheries Naknek Air

8. Icicle Seafoods P/V Arctic Star, Bering Star Floater Air

9. Internat. Seafoods Egegik Beasch Alr

10. Kemp Pacific Fisheries M/V Bering Treder Floater

(continued)
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Table 38. (Page 3 of 7)

Processing Method Export
Base of
Name of Operator/Buyer Operations Cenned Frozen Cured Fresh Comments
EGEGIK DISTRICT (con‘t.

117. Lefayette Fisberies M/V Pribilof, Lafayette Fleater

12. Nelbro Packing Co, Naknek

13. New West Fish, Inc. M/V New West Floater

14. North Coast Seef. Proc. M/V Polar Bear Floater

15. Oceanic M/V Pacific Harvest, Floater X

Harvester B8arge

16. Pen Pacific M/V Pacific Producer Floater

17. Peter Pan Seafoods M/V Blue Wave Floater

18, Pederson Paint Pederson Point Cons, w/North Pacifie
Processars,

19. Red Salmen Co, Naknek W/So. Naknek Seaf.,
Ward Cove.

20. Snopac Preducts M/V Snopac Alesks, Baccara Fleater

21, South Naknek Seefoods South Naknek Cons. w/Wards Cove
packing. Cannery
tines removed.

22. Tenth & M Anchorage Air

23. Trident Seafoods South Naknek floater M/V Alaska Packer,
Bountiful, Bristot
Monarch, Neptune.

24. Unisea/Dutch Harbor Seaf. Omnisea Floater

25. Wards Cove Packing Ekuk Cons. w/So. Naknek
Seafoods.,

26. Western Fish Producers M/V Nicalle N. Floater

27. Moodbine Ak. Fish Co. Woodbine Ak. Fish Co. fFloater

28. YAK, Inc. M/V Yardarm Knot floater

Total Egegik District: 4] 19 1 &

(continued)
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Table 38. (Page 4 of 7)

Processing Method Export
Base of
Name of Operator/Buyer Operations Canned Frozen Cured fresh Brine Comments
UGASHIX DISTRICT

1. Alaska Gourmet Seaf. Anchorage Air
2. ALl Alsskan Seafoods P/V Northern Alaskean Floater

3, American Eagle Seafoods M/V Aleutian Dragon floater

4., Anpac M/V Nushagak floater

S. Bering Pacific Coop M/V Pribilof, Lafayette Floater

6. Big Creek fish, Inc. Big Creek

7. 8riggs Way Co. Ugashik

8. clarks Fish Co. Coffee Point Air
9. Dragnet fisheries M/V Ataskan 1 Floater
10. Farwest Fisgsheries Naknek Air
11. FAVCO Anchorage Air
12. Jcicle Seafoods P/V Arctic Star, Bering Star Floater Air
13. Internst. Seafoods Egegik Beach Air
14. Kemp Pacific Figsheries M/V Bering Trader floater

15, Latayette Fisheries M/V Pribilof, Lafayette Floater
16. New West Fish, Inc. M/V New Wesc Floater
17, North Coast Seaf. Proc. M/V Polar Bear Floater
18. Oceanic Seafoods M/V Pacific Harvester, Floater X
Harvester Barge

1. Pan Pacific M/V Pacific Producer Floater
20. Peter Pan Seafoods M/V Blue Wave floater
21, Seafisher Products M/V Arctic Fisher Floater
22. Snopac Products M/V Snopac Alaske, 8Baccars Floater
23, Sonny’s Refrigeration Pilot Point Shore
24. Trident Seafoods South Naknek Floater
25. Unisea/Dutch Harbor Seaf. Omnisea Floater
26. Western Fish Producers M/V Nicolle N. Floater
27. Woodbine Ak. Fish Co. Woodbine Ak. Fish Co. Floater
28. YAX, Inec. M/V Yardarm Knot Floater
Jotal Ugashik District: 21 1 6 0

(continued)



681

Table 38.

(Page 5 of 7)

Processing Method Export
Base of
Name of Operator/Buyer Operations Canned Frozen Cured Fresh Brine Comments
NUSHAGAK DISTRICT

1. ALl Alaskan Seafoods P/V Northern Alaskan Floater

2. Anpac M/V Doenna Merie/Togiak Air

3. Dragnet Fisheries M/V Altaskan 1 Floater

4. Icicle Sesfoods P/V Arctic Star, Bering Star Floater Air

5. Kemp Pacific fisherfes M/V Bering Trader Floater

6. Lafayette Fisheries M/V Pribilof, Lafayette Floater

7. Leader Creek Fish Buying Dillinghem (Buyer only - NON-PROCESSING) ALl det. te Kemp.
8. North Coast Seaf. Proc. M/V Polar Bear Floater

9. Pederson Point Pederson Point Shore Cons. w/North Pacific

Processars.
10. Peter Pan Seafaods Dittingham, 2 Y7-lb. Shore,
2 V/2-lb.Flaater
11. Queen Fisheries Clarks Slough ' 1-lb. Shore Freezer vessel Mr. 8.
1 1/2-1b.Floater

12. Red Salmon Naknek Tendered to N/K.
13. Snopac Products M/V Snopac Aleska, Baccara Floater

4. T.E.A.M. Seafoods Togiak Air Tendered ta Togiak.
5. Trident Seafoods South Naknek Floater

16. Unisea(Dutch Harbor) M/V Omnises Tendered to N/Kvi.
17. Wards Cove Packing Ekuk 1-1/2 lb.Shore AiT

18. Western fish Producers M/V Nicolle N, Floater

19. Woodbine Ak. Fish Co. M/V Hoodbine Floater
Total Nushagak District: 3 17 o 4

(continued)
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Table 38. (Podge 6 of 7)

Processing Method Export
Base of
name of Operator/8uyer Operations Canned Frozen Cured Fresh Brine Comments
TOGIAK DISTRICT
1. All Alasken Seafoods P/V Northerp Alaskan Floater X Tendered to Xusko-
kwim.
2. Anpac M/V Donna Marje, Floater Afr
M/V Nushagsak
3. Kemp Pacific Fisheries M/V Bering Trader Tendered to Nush.
4. North Coast Seaf. Proc. M/V Polar Bear Floater
S. Peter Pan Seafoods Dillingham, M/V Blue Wave Tendered to Nush.
6. T.E.A.M. Seafoods Togiak Shore/floater
7. Togiak Fisheries Togiak Shore
8. Trident Seafoods South Naknek Tendered to Nush.
Total Togiak Digtrict: ¢ 6 Q 1 1

(continued)
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Table 38.

(Page 7 of 7)

FISHERY OPERATOR SUMMARY

Number of Operetors

Number of

Processing Method Export Canning Lines
District Total? Canned Froazen Cured Fresh Brine 1 lb. 1/2 Total
Haknek-Kvichak 32 3 25 0 10 0 4 7 12
Egegik 28 0 19 1 [ 0
Ugashik 28 1 21 1 [ 0 (Sm. jars)
East Side 41 4 29 1 14 0 4 7 12
Nushagak 19 3 17 0 4 0 3 4 7
Topiak 8 0 [ 0 1 1 0 0 0
West Side 19 3 19 0 4 1 3 4 7
TOTAL BAY 42 7 32 1 17 1 7 11 19
Number of canning lines available for operation.

2 Because some companies operate in more than one district, the total less than the sum of the
column.

a Indicates operators with either a physical plant or processing facility in a district or those

operators from other areas buying fish and/or providing tender and support service for fishermen
in districts away from the facility.
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Table 39. Case pack snd commercial production of frozen and cured saimon by species
and district, 8ristol Bay, 1988.%

Category/ No.
District Operators1 Sockeye Chinook Chum Pink Coho Total
1. CASE PACK (48 - 1 Lb. talls)
Naknek/Kvichak 4 79,605 719 6,155 619 9 87,107
Egegik
ygashik 21 21
Nushagak 3 28,898 26 6,725 4,738 280 40,667
Togiak
Total 7 108,503 765 12,880 5,357 310 127,795
1l. FROZEN (pounds)
Naknek/Kvichak 26 15,764,626 119,535 1,183,650 1,447,865 203,947 18,699,623
Egegik 24 33,683,520 33,195 1,752,077 3,768 414,979 35,887,539
Ugashik 21 8,379,984 17,942 459,978 841 632,921 9,291,666
Nushagak 18 9,923,925 283,167 1,314,253 359,211 346,833 12,227,389
Togiak 9 5,744,068 264,242 4,710,172 1,663,598 163,039 12,525,119
Total 73,476,123 718,081 9,420,130 3,475,283 1,547,719 B88,631,336
111. CURED (pounds)
Naknek/Kvichak
€gegik 1 197,988 117,988
Ugashik 1 492,389 492,389
Nushagak
Togiak
Total j 610,377 610,377

(cantinued)
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Table 39. (Page 2 of 2)

Category/ No.
District Operarors1 Sockeye Chinook Chum Pink Cobho Total
)V, TOTAL FROZEN AND CURED (pounds)
Naknek/Kvichak 26 15,74664,626 119,535 1,183,650 1,447,865 203,947 18,699,623
Egegik 24 33,801,508 33,195 1,752,077 3,768 414,979 36,005,527
Ugeshik 21 8,872,373 17,942 L59,978 841 432,921 9,784,055
Nushagak 9,923,925 283,167 1,316,253 359,211 346,833 12,227,389
Taogiak 5,746,068 2664 ,242 4,790,172 1,663,598 143,039 12,525,119
Total 30 74,086,500 718,081 9,620,130 3,475,283 1,541,719 89,261,713
! Inctudes only fish processed in Bristol Bay. Data extracted primagrily from "Final
Operations Reports" (BB-CF/303), and from catch and production reports or fish tickets
if unavailable in final report form,
a Because some companies operate in more than one district, the total may be lesgs then

the sum of the column.



Table 40. Salmon transported out of the area for processing, by district and
species, in pounds, Bristol Bay, 1988.2

I. FRESH EXPORT BY AIR!

No.
District Operators? Sockeye

chinook Chum

Pink

Coho Total

17,750 51,832
26,894 86,874
50,449 1,506

876,580 91,805 1,903,756
13,659 299,428 2,829,625

329 162,439

Naknek/Rvichak 6 865,789
Egeqgik 7 2,402,770
Ugashik 3 110,155
Nushagak
Togiak

Total 10 3,378,714

II. BRINE EXPORT BY Seal 3

95,093 140,212

890,239 391,562 4,895,820

No.
District Operators No. of Tenders No. Fish Pounds
Naknek/Kvichak
Egegik
Ugashik
Nushagak
Togiak 1 3 12,954 82,663
Total 1 3 12,954 82,663

1 Export information extracted primarily from "Final Operations Reports"
(BB—CF/303), ard from catch and production reports or fish tickets if
unavailable in final report form.

2 Because scme companies operate in more than one district, the total is less

than the sum of the column.

3 Some processors report mixed sockeye and chums and complete species break-
down is generally not available until fish are final processed.

a Includes all fish exported from Bristol Bay in either brine or refrigerated
sea water by sea—goirg tenders, or by air transportation.
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Table 41. Mean round weight of the commercial salmon catch, by species and
district, in pounds, Bristol Bay, 1988.2

District Sockeye Chinock Chum Pink Coho Total
Naknek/Kvichak 5.99 20.41 5.95 3.72 7.15
Egegik 6.24 21.47 6.51  3.90  8.33
Ugashik 6.19 20.59 6.51 3.72 8.31
Nushagak 6.22 18.16 6.80 3.44 7.07
Togiak 7.38 17.66 8.10 3.49 7.71
Mean Weight 6.23 18.69 7.04 3.64 7.78
Total Weight of Catch,
All Districts! 87,964 831 9,433 3,343 1,545 103,116

1 Total weight shown in thousands of pounds, and is derived from preliminary

catch data.

a Data extracted from "Bristol Bay Final Operations Reports" (BB—CF/303) and
"Bristol Bay Salmon Catch Reports" (BB—CF/301), and is weighted by the catch
of each processor against the total catch.
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Table 42.

Price paid per pound and exvessel value of the commercial salmon

catch in thousands of dollars, by species and district, Bristol Bay,

1988.8
PRICE PAID PER POUNDL
District Sockeye Chinook Chum Pink Coho
Naknek/Kvichak $1.9432 $1.0113 $ .3895 $ .35 $1.1191
Egegik 1.9369 1.0719 L4845 .19 1.2697
Ugashik 1.8695 1.2122 .3992 .26 .8000
Nushagak 1.9885 .9241 .4075 .31 1.3064
Togiak 1.9059 1.1652 .4372 .33 1.3789
Weighted Average $1.9349 $1.0515 $ .4271 $ .3367 $1.1373
TOTAI, EXVESSEL VALUE2
District Sockeye Chinook Chum Pink Coho Total
Naknek/Kvichak $42,005 $ 140 $ 559 $ 808 $ 228 $ 43,740
BEgegik 77,304 56 640 4 527 78,531
Ugashik 17,853 83 218 - 347 18,501
Nushagak 21,553 274 944 248 454 23,473
Togiak 11,489 321 1,668 66 197 13,741
Total $170,204 $ 874 44,029 $1,126 $1,753 $177,986

1 Average price per pound derived from individual company price schedules ard
is weighted by the catch of each processor against the total catch. This is
on ground exvessel value; price changes and bonuses may occur later.

2 Preliminary catch in pounds times district average price; totals may not
equal the sum of district values due to rounding.

a Data extracted from "Bristol Bay Final Operations Report"
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Table 43. Subsistence salmon catch by species, in number of fish, district and
village area, Bristol Bay, 1988.2

Permits
Area/River System Issuedl Sockeye Chinock Chum Pink Coho Total
NAKNEK-KVICHAK DISTRICT':
Naknek River< 223 10,343 911 307 853 506 12,920
Kvichak River:
Iliamna/Newhalen 61 29,756 66 12 11 11 29,856
King Salmon 3 812 15 78 15 0 920
Kokhanok 22 14,401 10 0 21 207 14,639
Levelock 19 3,469 43 190 17 89 3,808
Nondalton 31 20,669 8 0 0 0 20,677
Pedro Bay 13 5,533 2 0 0 0 5,535
Port Alsworth 19 3,162 2 1 0 0 3,165
TOTAL 168 77,802 146 281 64 307 78,600
TOTAL N/K 391 88,145 1,057 588 917 813 91,520
EGEGIK DISTRICT:
Egegik River3 52 1,405 97 87 54 333 1,976
UGASHTK DISTRICT:
Ugashik River? 23 1,400 84 55 35 330 1,904
NUSHAGAK DISTRICT:
Wood River® 50 3,996 474 505 2,155 622 7,752
Nushagak Bay® 294 12,056 4,266 2,112 2,772 3,070 24,276
Icushik River
Manokotak 38 4,922 101 71 2 398 5,494
Nushagak River
Ekwok 15 2,525 1,106 1,281 620 602 6,134
Koliganek 6 3,441 728 1,504 0 0o 5,673
New Stuyahok’ 38 4,146 3,404 2,761 767 531 11,609
TOTAL 441 31,086 10,079 8,234 6,316 5,223 60,938
(continued)
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Table 43. (Page 2 of 2)

Number of Fish

Permits .
Area/River System Issuedl Sockeye Chinook Chum Pink Caoho Total
TOGIAK DISTRICTY:
Togiak 29 2,413 429 716 45 792 4,395
TOTAL BRISTOL BAY 936 124,449 11,746 9,680 7,367 7,491 160,733

1 Number of permits issued for subsistence fishing in each village area. May
include permits issued to non-residents of the community, area, or district.
Includes the communities of Igiugig, Naknek, South Naknek, and King Salmon.
Includes communities of Egegik and North Egegik.

Includes communities of Pilot Point and Ugashik.

Includes permits issued in Aleknagik, Dillimgham, and New Stuyahok.

These permits were issued in Dillingham and catches may include fish taken at
Ekuk, Clarks Pt., Clarks Slough (Queen), Nushagak Pt., Kanakanak, and
Dillingham. (Includes residents of Aleknagik, Clarks Pt., Diliingham, Ekuk,
Koliganek and Portage Creek.

Includes fish taken at Lewis Point fish camp.

a Extrapolated totals, based on 88.7% return.

[o )RR G IR VS I (V]

RN

Table 44. Personal use salmon catch by species, in number of fish, Nushagak
District, 1988.

Permits  Permits
Issued Returned Sockeye Chinook Chum Pink Coho Total

44 35 1,569 77 125 A 0 1,7592

a Extrapolated.
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Appendix Table 1

Forecast and inshore sockeye salmon return,

in thousends of fish, Bristol Bay,

1969-88.
Forecast Forecast Error (%)
Inshore
Modified1 ADF&G2 Japanese3 Pooled‘ Return5 Modified ADF&G Japanese pooled
1969 21,274 19,063 12
70 55,812 39,399 42
71 15,170 15,825 -4
72 9,744 5,400 80
73 6,194 ?,500 2,644 153 289
1974 5,006 7,600 10,966 -54 - 31
75 11,960 21,600 24,232 -51 -1
76 11,969 22,300 11,539 4 °3
77 8,380 19,300 9,722 -4 99
78 11,534 22,600 19,924 - 42 13
1979 22,650 22,300 39,904 -43 44
80 54,5642 73,600 62,489 -13 18
81 26,700 26,800 34,475 -23 -22
82 34,625 28,300 22,208 56 27
83 27,117 43,500 33,360 45,908 ~41 -5 -27
1984 641,514 14,362 31,139 41,110° 1 -65 -24
85 25,321 41,900 35,028 36,8582 -39 14 -5
86 24,275 19,100 22,936 23,8508 2 -20 -4
87 16,1466 17,500 16,785 27,5008 -4 ~36 -39
as 28,300b 18,100 15,100 16,700 23,436° 21 -23 -36 -29
Mean Percent Erfor 21 -1 15 -18

1 Forecast by Fish
not broken down

2 Inshore river sy
ratio of 2-o0cean

eries Research lnstitute based on purse seine data gathered south of Adak, and is

by river system.
stem forecast by
to 3-ocean age

the Department

return.

(continued)

is based on cycle analysis, smolt production and
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Appendix Table 3. Commercial salmon catch by the lJapanese mothership and lend-based drift nev high seas fisheries,
by species, in thousands of fish, 1969-88,2

Sockeye Chinook Chum Pink Coho Total
Year Ms L8 MS LB MS LB MS LB NS L8 MS L8
1969 5,935 2,495 554 83 7,721 4,908 6,972 23,610 1,306 3,328 22,488 34,424
70 6,944 2,966 637 101 9,638 6,585 1,726 13,403 180 2,259 18,925 25,314
71 3,554 3,026 206 134 9,968 6,250 8,202 16,977 454 2,373 22,384 28,760
72 3,184 3,711 261 103 13,373 8,598 3,795 14,839 614 2,421 21,227 29,672
73 2,613 3,308 119 162 7,857 7,614 12,098 20,650 989 3,794 23,596 35,528
1974 2,282 3,155 361 186 9,283 12,179 7,756 11,242 1,085 3,559 20,767 30,329
75 2,171 2,969 162 1358 7,367 11,480 14,654 15,347 356 3,550 26,710 33,481
76 2,266 3,291 283 201 10,436 10,646 7,207 10,879 823 2,751 21,020 27,768
77 1,508 1,289 93 . 146 5,996 6,230 9,100 15,041 79 1,722 16,7768 24,428
78 1,882 1,292 105 210 3,802 3,488 1,853 7,846 609 2,512 8,251 15,348
1979 2,186 756 126 161 3,277 2,661 3,405 11,190 281 1,199 9,275 15,967
80 2,412 787 704 160 3,098 2,697 561 11,612 656 1,205 7,631 16,661
81 2,224 859 88 190 2,539 2,509 4,094 11,292 615 1,209 9,560 16,059
a2 1,738 723 107 165 3,217 2,930 1,654 11,035 1,183 1,201 7,899 16,054
83 1,655 828 87 178 3,081 2,395 4,324 11,308 297 1,122 9,464 15,831
1984 1,597 305 82 92 3,275 2,214 1,430 9,727 786 894 7,170 13,232
85 1,138 155 66 100 2,836 1,432 2,717 ?,.973 128 766 6,885 12,426
86 729 148 60 76 1,925 959 390 4,513 65 483 3,169 6,179
87 647 143 39 77 1,822 920 966 4,442 35 468 3,529 6,050
sab 225 116 26 47 892 751 26 5083 0 293 1,199 6,290
20 Year Average 2,346 1,616 198 135 5,570 4,872 4,644 12,000 527 1,855 13,285 20,480
1969-78 Average 3,234 2,750 258 146 8,544 7,798 7,328 14,983 650 2,827 20,014 28,504
1979-88 Average 1,457 482 139 125 2,596 1,947 1,960 9,018 405 B84 6,556 12,655

a Mothership fishery (MS) and land-based fishery (L8).
b Preliminary data.

(Sources: 1 and 19)



Appendix Table 4. Japanese mothership commercial catch of
maturing and immature sockeye salmon of

Bristol Bay origin, in thousands of fish,

1969-88.
Yeax Maturesi Immatures< Total
1969 1,240 517 1,757
70 3,451 1,207 4,658
71 842 592 1,434
72 710 214 924
73 625 259 884
1974 251 708 959
75 645 222 867
76 779 228 1,007
77 540 328 868
78 124 236 360
1379 68 410 478
80 180 681 861
81 137 380 517
82 63 228 291
83 96 240 336
1984 51 260 311
85 0 264 264
86 34 a5 129
87 70 64 134
88a
19 Year Average 521 375 897
1969-78 Average 921 451 1,372
1979-87 Average 78 291 369

1 Inciudes May and June 1-10 catches east of 170 degrees east,
June 11-20 catches east of 175 degrees east, and June 21-30

catches east of 180 degrees.

2 Includes sockeye salmon taken on the high seas at times and
in areas where immature Bristol Bay sockeye salmon are in
large majority. These are mostly .2 ocean age fish that
ctherwise would be expected to mature and return to Bristol
Bay as .3 ocean fish. Includes July and August catches east

of 170 degrees east and June 21-30 catches between 170

degrees east and 180 degrees east.

a Data unavailable.

(Sources: 1 and 19)
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Appendix Table 5. Inshore domestic and Japanesc mothership high seas commercial catch of
sockeye salmon of 8Bristol 8ay origin, in thousands of fish, 1969-88.

Percent Japanese

Bristol Bay Catch of:
Bristol Bay Catch
Total Total Total

Year [nshore Japanese1 Total Escapement Return2 Catch Bay Run

1969 6,622 2,031 8,653 12,621 21,074 23 10
70 20,721 3,968 24,689 18,679 643,368 16 9
71 9,584 2,049 11,633 6,261 17,874 i8 31
72 2,616 1,302 3,718 2,984 6,702 35 19
73 761 839 1,600 1,683 3,283 52 26

1974 1,362 510 1,872 9,603 11,475 27 4
75 4,899 1,353 6,252 19,333 25,585 22 S
76 5,619 1,001 6,620 5,920 12,540 15 8
77 4,878 768 5,646 L,844 10,4690 14 7
78 9,928 ., 4S2 10,380 9,996 20,376 4 2

1979 21,429 304 21,733 18,475 40,208 ) 1
80 23,762 590 24,352 38,727 63,079 2 1
81 25,603 818 26,42) 8,872 35,293 3 2
82 15,1064 443 15,5647 7,104 22,651 3 [4
83 37,372 324 37,696 8,536 “6,232 1 1

1984 24,710 291 25,001 16,400 41,401 1 1
85 23,703 260 23,963 13,156 37,119 1 1
86 15,8892 298 16,187 7,960 24,147 2 1
87 16,0482 165 16,213 11,452 27,665 j 1
gab

19 Year Average 16,232 935 15,167 11,705 26,872 13 6

1969-78 Average 6,679 1,627 8,106 9,170 17,277 23 10

1979-87 Average 22,624 388 23,013 16,520 37,533 2 1

1 [ncludes immature fish caught in previous year.

2 fnctudes Bristol B8ay catch and escapement and Japanese catch.

a Preliminary.

b Data unavailable.

(Sources: 1, S, and 19)



Appendix Table 6. Japanese mothership commercial catch of chinock
salmon of western Alaska origin, in thousands of
fish, 1969-88.

Ccatch of
Western Alaska Origin
Mothership
Year Catch Number Percent
1969 554 367 66
70 437 312 71
71 206 132 64
72 261 . 189 72
73 119 56 47
1974 361 208 58
75 ' 162 108 67
76 283 117 41
77 93 55 59
78 105 36 34
1979 126 69 55
80 704 416 59
81 88 30 34
82 107 45 42
83 87 31 36
1984 82 36 44
85 66 25 38
86 60 24 40
87 39 20 51
882
19 Year Average 207 120 52
1969-78 Average 258 158 58
1979-87 Average 151 77 44

a Data unavailable.

(Sources: 1 and 19)
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Appendix Table 7.

Satmon fishing

license and entry permit registration by gear

type and reshydency,

Bristol Bay, 1969-88.°
Drift Net Set Net1
Non- Non-
Year Resident Resident Toral Resident Resident Total Jotal
1969 1,110 818 1,928 804 166 970 2,898
70 1,057 824 1,B81 747 143 B90 2,771
7! 1,034 831 1,865 710 136 846 2,71
72 993 771 V1,764 722 132 854 2,618
73 2,061 162 3,203 202 108 1,010 4,213
1974° 634 (634) 238 (238) 872 530 (530 95 (95) 625 1,497
75 1,217 (4S0) 843 (194) 2,060 751 (159) 169 (45) 920 2,980
76 987 ( 69) 734 ( 30) 1,721 625 ( S) 139 ¢ 0) 764 2,485
77 999 ( 52) 729 ( 1%) 1,728 684 ( 15) 156 1) 840 2,568
78 1,039 ( 66) 738 ¢ 1) 1,777 749 ( 16) 161 ( 3) 910 2,687
1979 1,066 ( 73) 754 ( 10) 1,800 764 (19 170 ( 5) 934 2,734
80 1,060 ( 92) 7467 ( 18) 1,827 760 ( 29 187 ¢ 5) 947 2,774
81 1,056 ( 89) 777 ( 18) 1,827 754 ( 37) 202 ¢ S) 956 2,783
82 1,050 ( 85) 776 ( 15) 1,824 746 ( 36) 213 (. 5) 957 2,781
83 1,071 ¢ 79) 750 ¢ 16) 1,821 740 ( 33) 220 ( 3) 960 2,781
1984 1,050 ( 73) 768 ( 16) 1,818 744 ( 28) 218 () 962 2,780
85 1,061 ( 83) 772 ( 13) 1,833 733 ( 24) 217 &) 950 2,783
86 1,059 ( 78) 775 ¢ V7 1,834 727 ( 18) 223 ( 4) 250 2,784
87¢ 1,056 ( 76) 782 ¢ 16) 1,836 730 ( 14) 220 ( &) 950 2,786
BBd 1,035 ( 78) 802 ¢ 12) 1,837 727 ( 14) 222 ( 3) 949 2,786
20 Year Average 1,083 770 1,853 732 175 907 2,760
1969-78 Average Y, 769 1,880 722 161 863 2,743
1979-88 Average 1,054 772 1,826 742 209 952 2,777

(continued)
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Appendix Table 7. (Page 2 of 2)

Drift Net

i 1

Set Net

Year Resident

Non- Non-

Resident Total Resident Resident Total

Totel

1 Allowable gear per license/permit
set with the following exceptions:

1969 - 125 F. drifr;
a Total

¢ Does not
d Does not

include two dritt and
jnclude twe drift and

(Sources: 2 and 15)

is 1S5S0 fathoms for drift and 50 fathoms for
1968 snd 1975 - 75 F. drift and 25 F. set;

1973 - 25 F. drift and 12 1/2 F. set,
ticense/permit registration; not all
b Limited Entry went into effect,

and are jncluded {n the totals.

license/permittee’s actually fished.
Figures in parenthesis are jnterim-use permits,

eleven set net permits available but not renewed for 1987.
nine set net permits avsilable but not renewed in 1988.
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Appendix Table 8. Salmon fishing license and entry permit registration by gear type end residency,
Bristol BRay, 1969-88.°2
Drift Net! set Net!
Non- Non-
Yesr Resident Resident Yotel Resident Resident Total Total
1969 1,110 818 1,928 804 166 970 2,898
70 1,057 824 1,881 747 143 890 2,771
71 1,034 831 1,865 710 136 844 2,711
72 993 771 1,764 722 132 854 2,618
73 2,061 1,162 3,203 902 108 1,010 6,213
1974b 634 (634) 238 (238) 87e 530 (530) 95 (95) 625 1,497
75 1,217 (450) 843 (194) 2,060 751 (159) 169 (45) 920 2,980
76 987 ( 69) 734 ( 30) 1,721 625 (  5) 139 ¢ 0) 764 2,485
77 999 ( 52) 729 ( 13 1,728 684 ( 15) 156 ( 1) 840 2,568
78 V,039 (¢ 66) 738 ( 1) Y, 777 749 ¢ 16) 16% ¢ 3 910 2,687
1979 1,066 ¢ 73) 754 ¢ 10) y,800 764 ( 19) 170 ¢ ) 934 2,734
80 1,060 ( 92) 767 ( 18) 1,827 760 ( 29) 187 ( 5) 947 2,774
81 1,056 ( 89) 777 ( 18) 1,827 754 ( 37) 202 (&) 956 2,783
82 1,050 ( BS) 776 ( A5) 1,B24 744 ( 36) 213 ¢ 5) 957 2,781
83 1,071 ¢ 79) 750 ( 16) 1,821 740 ( 33) 220 ¢ 3) 960 . 2,781
1984 1,050 (¢ 73) 768 ( 16) 1,818 744 ( 28) 218 ( 3 962 2,780
85 1,061 ( 83) 772 ¢ 13) 1,833 733 ( 24) 217 ( &) 950 2,78%
86 1,059 ( 78) 775 ( 17) 1,834 727 ( 18) 223 ( &) 950 2,784
87°¢ 1,054 ¢ 76) 782 ( 16) 1,B36 730 ( V4 220 ( 4) 950 2,786
gad 1,036 ( 80) 802 ( 12) 1,838 727 ( 14) 222 ( 3) 949 2,787
20 Year Average 1,083 7790 1,853 732 17% Q7 2,760
1969-78 Aversge 1,111 769 1,880 722 161 863 2,743
1979-88 Average 1,054 772 1,826 742 209 952 2,777

(continued)
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Appendix Table 8. (Page 2 of 2)

Drift Net1 Set Net1
Non- Non-
Year Resident Resident Totsal Resident Resident Totel

Total

1 Alloweble gear per license/permit
set with the following exceptians:
1969 - 125 F. drifr; 1973 - 25 F.

a Total license/permit registration;
Limited Entry went

and ere

into effect.
included in the totels.
c boes not

(Sources: 2 and 15)

figures

is 150 fathoms for drift and 50 fathoms for

1968 and 1975 - 75 F. drift and 25 F.
drift and 12 1/2 F. set.
not all license/permittee’s ectually fished.
in parenthesis are

set;

fnterim-use permits,

fnclude two drift and eleven set net permits available but mot renewed for 1987,
d Does not include one drift end eight set net permits available but nrot

renewed for 1988.



"Appendix Table 9.

Sockeye salmon commercial catch by district, in numbers of fish,

Bristol Bay, 1969-88.

Naknek-
Year Kvichak Egegik Ugashik Nushagak Togiak Total
1969 4,655,072 889,322 169,845 773,207 134,252 6,621,698
70 17,803,805 1,403,509 171,541 1,188,534 153,377 20,720,766
71 5,857,378 1,306,682 954,068 1,256,799 209,060 9,583,987
72 1,102,365 839,820 17,440 381,347 75,261 2,416,233
73 168,249 221,337 3,920 272,093 95,723 761,322
1974 538,163 172,253 2,151 510,571 139,341 1,362,479
75 3,085,416 964,024 14,558 645,902 188,914 4,898,814
76 2,547,276 1,329,788 174,923 1,265,422 301,883 5,619,292
77 2,167,214 1,780,567 92,623 619,025 218,451 4,877,880
78 5,123,668 1,207,254 7,995 3,137,166 452,016 9,928,139
1979 14,991,826 2,257,332 391,118 3,327,346 460,984 21,428,606
80 15,120,457 2,623,066 885,875 4,497,787 634,561 23,761,746
81 10,992,809 4,361,406 2,116,066 7,493,093 639,707 25,603,081
82 5,005,802 2,447,514 1,139,192 5,916,187 595,696 15,104,391
83 21,559,372 6,755,256 3,349,451 5,119,744 588,208 37,372,031
1984 14,546,710 5,190,413 2,658,376 1,992,681 322,126 24,710,306
85 8,179,093 7,537,273 6,468,862 1,307,889 209,766 23,702,883
86 @ 2,889,894 5,008,779 4,928,502 2,757,730 303,677 15,888,582
g7 @ 4,949,015 5,386,845 2,119,188 3,252,902 339,884 16,047,834
gg @ 3,549,422 6,400,126 1,531,615 1,708,039 674,715 13,863,917
20 Year Average 7,241,650 2,904,130 1,359,865 2,371,173 336,880 14,213,699
1969-78 Average 4,304,861 1,011,460 160,906 1,005,007 196,828 6,679,061
1979-88 Average 10,178,440 4,796,801 2,558,825 3,737,340 476,932 21,748,338

a Preliminary

(Sources: 1 and 5)
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Appendix Table 10.

Chinook salmon commercial catch by district, in mubers of
fish, Bristol Bay, 1965-88.

Naknek-
Year Kvichak Egegik  Ugashik Nushacgak Togiak Total
1969 19,016 2,801 2,107 80,803 20,181 124,908
70 19,037 3,765 1,498 87,547 28,664 140,511
71 10,254 2,187 779 82,769 27,026 123,015
72 2,262 1,097 166 46,045 19,976 69,546
73 951 1,475 292 30,470 10,856 44,044
1974 480 1,133 1,200 32,053 10,798 45,664
75 9564 237 111 21,454 7,226 29,992
76 4,064 1,138 338 60,684 29,744 85,968
77 4,373 3,694 2,167 85,074 35,218 130,526
78 6,930 3,126 5,935 118,548 57,000 191,539
1979 10,415 5,547 9,568 157,321 30,022 212,873
80 7,517 5,610 4,900 64,958 12,543 95,528
81 11,048 5,468 3,416 193,461 23,911 237,304
82 12,425 4,834 7,170 195, 287 33,786 253,502
83 8,955 4,758 9,276 137,123 38,497 198,609
1984 8,972 4,680 4,767 61,378 22,179 101,976
85 5,697 4,015 5,840 67,783 37,106 120,441
862 3,552 1,895 2,977 63,859 19,895 92,178
874 5,000 2,004 3,733 47,592 17,618 75,947
88d 6,677 3,023 3,319 16,501 15,615 45,135
20 Year Average 7,469 3,130 3,486 86,011 25,381 125,477
1969-78 Average 6,833 2,065 1,459 64,545 24,669 99,571
1979-88 Average 8,026 4,183 5,497 100,526 25,117 143,349

a Preliminary.

(Sources: 1 and 5)
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Apperdix Table 11.

Chum salmon commercial catch by district, in mumbers of fish,
Bristol Bay, 1969-88.

Naknek-
Year Kvichak BEgegik Ugashik  Nushagak Togiak Total
1969 42,535 7,835 1,995 214,235 66,389 332,989
70 120,279 43,854 17,969 435,033 100,711 717,846
71 151,465 27,073 14,506 360,015 123,847 676,906
72 115,737 42,172 9,689 310,126 178,885 656,609
73 123,610 23,034 6,092 336,331 195,431 684,498
1974 41,347 4,022 2,334 157,941 80,710 286,354
75 79,740 4,094 1,634 152,891 87,058 325,417
76 317,550 46,955 9,924 801,064 153,559 1,329,052
77 340,228 83,121 4,465 899,701 270,649 1,598,164
78 185,451 44,480 1,449 651,743 274,967 1,158,080
1979 196,398 38,004 12,174 440,279 219,942 906,797
80 204,515 78,556 36,343 681,930 299,682 1,301,026
81 355,943 87,581 36,275 795,143 229,886 1,504,828
82 198,019 84,329 53,204 434,817 151,000 921,369
83 351,769 127,490 105,171 725,060 322,691 1,632,181
1984 447,259 178,096 210,611 850,114 336,660 2,022,740
85 210,107 126,736 131,576 396,740 203,302 1,068,461
862 208,066 93,781 98,782 461,966 269,722 1,132,317
872 440,783 148,156 96,067 403,399 421,684 1,510,089
ggd 298,966 244,745 92,360 370,223 470,721 1,477,015
20 Year Average 221,488 76,706 47,131 493,938 222,875 1,062,137
1969-78 Average 151,794 32,664 7,006 431,008 153,221 776,593
1975-88 Average 291,183 120,747 87,256 555,967 292,529 1,347,682

a Preliminary.
(Sources: 1 and 5)
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Appendix Table 12.

Pink salmon commercial catch by district, in mmbers of fish,

Bristol Bay, 1969-88.

Naknek-
Year Kvichak Egegik  Ugashik Nushagak Togiak Total
1969 205 5 1 263 1,396 1,870
70 28,301 41 417,834 10,735 456,911
71 2 37 173 212
72 57,074 12 67,953 1,984 127,023
73 109 1 61 216 387
1974 508,534 4,405 340 413,613 13,086 939,978
75 6 9 2 126 279 422
76 264,631 4,121 116 739,590 28,085 1,036,543
77 19 5 3,017 1,476 4,517
78 734,880 11,430 530 4,348,336 857,524 5,152,700
1979 134 6 9 1,787 1,913 3,849
80 288,363 2,476 51 2,202,545 70,033 2,563,468
81 194 222 29 345 6,490 7,280
82 127,560 1,997 170 1,339,272 23,417 1,492,416
83 51 92 137 204 " 484
1984 211,306 5,759 2,387 3,127,153 19,468 3,366,073
85 39 51 3 48 316 457
ged 85,723 2,656 101 280,623 24,509 393,612
872 5 1 81 5 24 116
gga 625,551 4,437 210 248,656 57,016 935,870
20 Year Averagel 293,192 3,733 351 1,318,558 30,586 1,646,459
1969-78 Average 318,684 4,002 197 1,197,465 22,283 1,542,631
1979-88 Average 267,701 3,465 584 1,439,650 38,889 1,750,288

1 Includes even years only.

a Preliminary.

(Scurces: 1 and 5)
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Apperndix Table 13.

Coho salmon commercial catch by district, in numbers of

fish, Bristol Bay, 1969-88.

Naknek-
Year Rvichak Bgegik Ugashik Nushagak Togiak Total
1969 17 5,548 9,292 37,799 28,720 81,376
70 53 7,027 1,695 3,688 2,027 14,490
71 89 923 469 8,036 3,192 12,709
72 402 1,249 3,654 8,652 13,957
73 255 2,701 2,307 28,709 23,070 57,042
1974 916 1,156 4,055 12,569 25,049 43,745
75 43 951 4,595 7,342 33,350 46,281
76 1,195 2,321 3,561 6,778 12,791 26,646
77 2,883 2,685 3,884 52,562 45,201 107,215
78 913 2,256 2,024 44,740 44,338 94,271
1979 12,355 15,148 17,886 129,607 119,403 294,399
80 7,802 22,537 19,419 147,726 151,000 348,484
81 1,229 32,759 30,220 220,290 29,207 313,705
82 10,586 74,589 50,803 349,663 133,765 619,812
83 7,282 25,954 7,816 81,338 5,711 128,101
1984 3,209 66,589 68,451 260,310 176,053 574,612
85 10,474 32,667 60,815 20,230 38,636 162,822
862 3,078 34,500 25,562 72,896 48,440 184,476
872 5,082 29,643 20,494 13,098 1,433 69,750
gga 28,352 49,407 52,272 53,125 18,595 201,751
20 Year Average 4,811 20,551 20,296 77,708 47,432 169,782
1969-78 Average €77 2,682 3,542 20,588 22,639 49,773
1979-88 Average 8,845 38,419 35,374 134,829 72,224 289,791

a Preliminary.
(Sources: 1 and 5)
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Appendix Table 14. Total gsalmon commeccial catch by district, in numbers of
fish, 8ristol Bay, 1969-88.
Naknek-
Year Kvichak Egegik Ugaeshik Nushagak Togiak Total
1969 4,716,845 905,511 183,240 1,106,307 250,938 7,162,861
70 17,971,475 1,458,196 192,703 2,132,636 295,514 22,050,524
71 6,019,188 1,336,865 969,822 1,707,656 363,298 10,396,829
72 1,277,840 884,350 27,295 809,125 284,758 3,283,368
73 293,174 248,547 12,612 667,664 325,296 1,547,293
1974 1,089,440 182,969 10,080 1,326,747 268,984 2,678,220
75 3,166,169 969,315 20,900 B27,715 316,827 5,300,926
76 3,134,716 1,384,323 188,862 2,873,538 526,062 8,107,501
77 2,514,717 1,870,067 103,144 1,659,379 570,995 6,718,302
78 6,051,842 1,268,586 17,933 8,300,533 885,845 16,524,739
1979 15,211,128 2,316,037 430,755 L,056,340 832,264 22,846,524
80 15,628,654 2,732,245 946,588 7.594,946 1,167,819 28,070,252
81 11,361,223 6,487,436 2,186,006 8,702,332 929,201 27,666,198
. ¥4 5,354,392 2,613,663 1,250,539 8,235,232 937,664 18,391,490
83 21,927,429 6,913,550 3,471,714 6,063,402 955,311 39,331,406
1984 15,217,456 5,445,537 2,944,592 6,291,636 876,486 30,775,707
85 8,405,410 7,700,742 6,667,096 1,792,690 489,126 25,055,064
869 3,190,313 S,141,611 5,055,924 3,637,074 666,243 17,691,165
g7@ 5,399,885 $S,566,64% 2,239,563 3,796,996 780,567 17,703,660
8g® 4,508,968 6,701,738 1,679,776 2,396,544 1,378,729 16,665,755
20 Year Average 7,622,013 3,006,397 1,429,957 3,684,925 655,096 16,398,388
1969-78 Average 4,623,541 1,050,873 172,659 2,121,130 408,852 8,377,054
1979-88 Average 10,620,486 4,961,921 2,687,255 5,248,719 901,349 24,619,722

a preliminary.

(Sources: 1 and 5)
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Appendix Table 15. Commercial salmon catch in percent by gear type and species,
gristol Bay, 1966-85.

Sockeye Chinook Chum Pink1 Coho Total
Year Prift Set Drift Set pDrift Set Drift Set Drift Set Drift Set
1966 89 11 95 5 87 13 89 131 76 24 89 11
67 89 i1 97 3 96 4 74 26 81 19 90 10
68 90 10 98 2 95 5 89 11 76 264 90 10
69 B8 12 96 4 25 5 B4 16 75 25 89 13
70 93 7 Q4 6 94 6 82 18 45 55 93 7
1971 90 10 98 2 94 6 85 15 646 36 0 10
72 93 7 98 2 95 5 75 25 84 16 93
73 92 8 97 3 94 4 86 V4 75 25 93 7
74 79 21 . 97 3 95 S 89 " 75 25 84 16
75 91 9 96 4 94 6 61 39 80 20 91 9
1976 90 10 94 [ 96 4 89 11 63 37 21 9
77 89 i1 96 4 Q6 A 88 12 83 V7 90 10
78 88 12 Q7 3 95 5 89 11 76 24 89 1M1
79 87 13 94 6 92 8 73 27 79 21 88 12
80 86 14 ae i1 21 9 88 12 78 22 8é 14
1981 846 16 92 8 92 8 67 33 73 27 85 195
82 87 13 92 8 %0 i0 74 26 74 zé 86 14
83 89 114 88 12 93 7 45 55 55 45 90 10
84 90 10 88 12 87 13 79 29 77 23 B8 12
a5 90 10 81 19 89 " 54 46 63 37 90 10
20 Year Average 89 11 94 6 9?3 7 B4 16 73 27 89 11
1966-75 Averape 89 119 97 3 94 [ 85 15 73 27 90 10
1976-85 Average 88 12 91 9 92 8 84 16 72 28 ;) 12

1 Averages fnclude even years only.

(Source: 5)
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Appendix Table 16, Commercial salmon catch in percent by gear type and districeg,
Bristol Bay, 1966-85.°
Naknek -
Kvichak Egegik Ugeashik Nushagak Togiak Tatel
Year Drift Set Drift Set Drift Set Drift Set Drift Set prift Set
1966 93 7 88 12 83 17 72 28 98 2 89 11
67 91 9 90 10 81 19 86 14 95 5 90 10
68 85 15 93 7 a1 19 91 9 98 2 90 10
69 91 9 80 20 82 18 83 17 99 ) 89 11
70 96 64 84 16 76 24 77 23 9 ) 93 7
1971 92 a a7 13 89 11 82 18 100 90 10
72 94 6 90 10 46 54 93 7 100 93 7
73 89 11 g9 119 84 16 Q64 6 99 1 93 7
74 84 16 77 23 53 47 83 17 94 6 84 16
75 93 7 90 1D 85 15 83 17 93 7 91 9
1976 92 8 90 10 8¢ W1 90 10 93 7 91 9
77 90 10 88 12 87 13 93 7 93 7 90 10
78 90 10 83 17 94 6 ge 13 87 13 89 11
79 90 10 77 23 83 17 84 16 86 14 88 12
80 89 11 71 29 ge 12 87 113 B6 14 86 14
1981 88 12 76 24 89 11 83 17 82 18 85 35
B2 86 14 B1 19 84 16 87 13 86 146 86 14
83 92 8 86 14 93 7 85 15 84 16 90 10
B4 90 10 91 9 91 9 82 18 84 16 88 12
85 g7 13 92 8 96 4 70 30 82 18 %0 10
20 Year Average §0 10 85 15 83 V7 85 15 92 9 89 11
1966-75 Average 91 9 87 13 76 24 84 16 98 3 90 10
1976-85 Average 89 11 84 17 89 11 85 15 86 14 88 2

a All salmon species combined.

(Source: 5)



Appendix Table 17.

Sockeye salmon escapement by district, in mubers of
fish, Bristol Bay, 1969-88.

Naknek-
Year Kvichak! Egegik?  Ugashik® Nushagak? Togiak® Total
1969 9,907,896 1,015,554 160,380 1,212,586 125,066 12,421,482
70 14,844,868 919,734 735,024 1,966,156 212,896 18,678,678
71 3,510,448 634,014 529,752 1,353,382 213,242 6,240,838
72 1,747,668 546,402 79,428 528,650 81,970 2,984,118
73 618,510 328,842 38,988 581,307 114,930 1,682,577
1974 5,889,750 1,275,630 61,854 2,267,468 108,492 9,603,194
75 15,267,616 1,173,840 429,336 2,273,038 189,162 19,332,992
76 3,367,854 509,160 356,308 1,486,276 200,590 5,920,188
77 2,527,000 692,514 201,520 1,220,056 202,634 4,843,724
78 5,192,066 895,698 82,434 3,485,532 340,076 9,995,806
1979 12,437,996 1,032,042 1,706,904 3,073,571 224,838 18,475,351
80 25,447,866 1,060,860 3,335,284 8,310,438 572,450 38,726,898
81 3,632,788 694,680 1,327,699 2,850,637 365,910 8,871,714
82 2,529,692 1,034,628 1,185,551 2,012,742 341,424 7,104,037
83 4,554,496 792,282 1,001,364 1,948,492 239,610 8,536,244
1984 11,948,514 1,165,320 1,270,318 1,814,686 200,778 16,399,616
8s 9,179,014 1,095,192 1,006,407 1,684,796 190,082 13,155,491
86 3,387,147 1,151,750 1,015,582 2,133,398 271,184 7,959,061
87 7,281,896 1,273,553 686,894 1,895,961 316,076 11,454,380
88 5,297,708 1,612,680 642,972 1,524,754 340,712 9,418,826
20 Year Average 7,428,540 945,219 792,700 2,181,196 242,606 11,590,261
1969-78 Average 6,287,368 799,139 267,502 1,637,445 178,906 9,170,360
1979-88 Average 8,569,712 1,091,299 1,317,898 2,724,948 306,306 14,010,162

(SR

system 1984-86.

Includes Rvichak, Branch and Naknek Rivers.
Includes King Salmon River when survey data is available.
3 Includes Mother Goose River system 1967 and 1976-86; and Dog Salmon River

4 Includes Wood, Jgushik, Nuyakuk, Nushagak-Mulchatna and Snake Rivers.
5 Includes Togiak River, Lake and tributaries, Kulukak system and other

miscellanecus river systems.

(Sources: 1 arnd 7)
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Appendix Table 18.

Inshore commercial

catch

and escapement

of sockeye salman

in the Naknek-

Kvichak District by river system, in numbers of fish, Bristol 1969-88.
Escapement
Year Catch Kvichak1 Branch2 Haknek?® Total Total Run
19649 4,655,072 8,394,204 182,490 1,331,202 9,907,896 14,562,968
70 17,803,805 13,935,306 177,060 732,502 14,864,868 32,648,673
71 5,857,378 2,387,392 187,302 935,754 3,510,448 9,367,826
72 1,102,365 1,009,962 157,188 586,518 1,747,668 2,850,033
73 168,249 226,554 35,280 356,676 618,510 786,759
1974 538,163 $,633,844 214,848 1,241,058 5,889,750 6,427,913
75 3,085,416 13,140,450 300,480 2,026,686 15,267,616 18,353,032
76 2,547,276 1,965,282 81,822 y,320,750 3,367,854 5,915,130
77 2,167,214 1,341,144 100,000 1,085,856 2,527,000 4,696,214
78 5,123,668 4,149,288 229,400 813,378 5,192,066 10,315,734
1979 14,991,826 11,218,634 294,200 925,362 12,437,996 27,429,822
80 15,120,457 22,505,248 297,900 2,644,698 25,447,866 40,568,323
81 10,992,809 1,754,358 82,210 1,796,220 3,632,788 14,625,597
82 5,005,802 1,134,840 239,300 1,155,552 2,529,692 7,535,494
83 21,559,372 3,569,982 96,220 B8B, 294 4,554,696 26,113,868
1984 14,546,710 10,490,670 215,370 1,262,474 11,948,514 26,495,224
85 8,179,093 7,211,046 118,030 1,849,938 9,179,014 17,358,107
86 2,889,8948 1,179,322 230,180 1,977,645 3,387,147 6,277,041
87 4,949,0153 6,065,880 154,210 1,061,806 7,281,896 12,230,911
88 3,549 ,422° 4,065,216 194,630 1,037,862 5,297,708 8,847,130
20 Year Average 7,261,650 6,008,922 169,706 1,250,512 7,428,540 14,670,190
1969-78 Average 4,306,861 5,098,343 145,987 1,043,038 6,287,368 10,592,228
1979-88 Average 10,178,440 6,919,502 192,225 1,457,985 8,569,712 18,748,152
1 Tower count.
2 Tower count 1969-76 and serial survey estimates 1977-88.
a Preliminary.

(Sources: 1, 7 and

14)



Appendix Table 19.

Inshore sockeye salmon total run by river system,
Naknek-Kvichak District, Bristol Bay, 1969-88.

Number of Fish in Thousands and Percent of Total Run

Kvichak Branch Naknek
Year Number % Number % Number % Total Funt
1969 12,155 83 273 2 2,135 15 14,563
70 30,517 93 407 1 1,726 5 32,650
71 6,152 66 509 5 2,706 29 9,367
72 1,352 47 183 6 1,315 46 2,850
73 248 32 37 5 501 64 786
1974 4,582 71 225 4 1,621 25 6,428
75 14,746 80 114 1 3,493 19 18,353
76 3,423 58 137 2 2,354 40 5,914
77 2,081 44 150 3 2,463 52 4,694
78 7,965 77 455 4 1,806 18 10,316
1979 24,637 90 573 2 2,219 8 27,429
80 35,248 87 561 1 4,759 12 40,568
81 6,989 48 311 2 7,326 50 14,626
82 2,993 40 772 0 3,770 50 7,535
83 20,105 77 557 2 5,452 21 26,114
19842 22,783 87 537 2 2,866 11 26,186
852 13,372 77 262 2 3,681 21 17,315
863 1,966 31 399 6 3,913 62 6,278
872 9,362 77 285 2 2,584 21 12,231
882 6,772 77 322 4 1,753 20 8,847
20 Year Average 11,372 67 353 3 2,927 29 14,653
1969-78 Average 8,322 65 249 3 2,021 31 10,592
1979-88 Average 14,423 69 458 3 3,832 28 18,713

1 Due to rounding of river system total runs, the district total run may
not equal the actual shown on Appendix Table 18.

a Preliminary apportionment.

(Sources: 1 and 7)
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Appendix Table 20.

Inshore commercial catch and escapement of sockeye
salmon in the Egegik District by river system,
Bristol Bay, 1969-88.

Escapenent
Year Catch Egegik!  King Salmon?  Total Run
1969 889,322 1,015,554 1,904,876
70 1,403,509 919,734 2,323,243
71 1,306,682 634,014 1,940,696
72 839,820 546,402 1,386,222
73 221,337 328,842 550,179
1974 172,253 1,275,630 1,447,883
75 964,024 1,173,840 2,137,864
76 1,329,788 509,160 1,838,548
77 1,780,567 692,514 2,473,081
78 1,207,294 895,698 2,102,992
1979 2,257,332 1,032,042 3,289,374
80 2,623,066 1,060,860 3,683,926
81 4,361,406 694,680 5,056,086
82 2,447,514 1,034,628 3,482,142
83 6,755,256 792,282 7,547,538
1984 5,190,413 1,165,320 25 6,355,758
85 7,537,273 1,095,192 8,632,465
86 5,008,7702 1,151,320 430 6,160,950a
87 5,386,8452 1,272,978 575 6,660,3982
88 6,400,1262  1,612,745P 8,012,871
20 Year Average 2,904,130 945,193 3,849,375
1969-78 Average 1,011,460 799,139 1,810,598
1979~88 Average 4,796,800 1,091,248 5,888,151

Tower count.
Aerial survey.

o

(Source: 1-and 7)

Includes 65 fish from Shosky Creek.
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Appendix Table 21.

Inshore commercial catch and escapement of sockeye salmon in
the Ugashik District by river system, Bristol Bay, 1969-88.

Escapement
King Dog
Year Catch Ugashik!  sSalmon?  Salmon? Total Run
1969 169,845 160,380 330,225
70 171,541 735,024 906,565
71 954,068 529,752 1,483,820
72 17,440 79,428 96,868
73 3,920 38,988 42,908
1974 2,151 61,854 64,005
75 14,558 429,336 443,894
76 174,923 341,808 14,500 531,231
77 92,623 201,486 34 294,143
78 7,995 70,434 12,000 90,429
1979 391,118 1,700,904 6,000 2,098,022
80 885,875 3,321,384 13,900 4,221,159
81 2,116,066 1,326,762 937 3,443,765
82 1,139,192 1,157,526 28,025 2,324,743
83 3,349,451 1,000,614 750 4,350,815
1984 2,658,376 1,241,418 17,100 11,800 3,928,694
85 6,468,862 998,232 7,400 775 7,475,269
86 4,928,5022 1,001,492 4,310 9,780 5,944,0842
87 2,119,1882 668,964 15,855 2,075 2,806,0822
88 1,531,6152 642,972 8,360 3,080 2,186,0272
20 Year Average 1,359,865 785,438 2,153,137
1969-78 Average 160,906 264,849 428,409
1979-88 Average 2,558,825 1,306,027 10,264 5,502P 3,877,866

1 Tower count.

2 Aerial survey.
a Preliminary.

b (1984-88) only.

(Source: 1 and 7)
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Appendix Table 22.

river system,

Inshore commercial

catch

and escapement of
in npumbers of fish,

Bristol

Bay,

sockeye salmon

1969-88.

in the Nushagak District by

Escapement

Year Catch Uood1 lgushik1 Nuyakuk1 Nush/M:T2 Snake3 Total Total Run
1969 773,207 604,338 512,328 69.828 16,792 9,300 1,212,586 1,985,793
70 1,188,534 1,161,964 370,920 364,648 44 B26 23,800 1,966,1%6 3,154,690
71 1,256,799 851,202 210,960 224,382 58,336 8,500 1,353,380 2,610,179
72 381,347 430,602 60,018 28,596 7,434 2,000 528,650 909,997
73 272,093 330,474 59,508 110,014 80,394 915 581,307 853,400
1974 510,571 1,708,834 358,752 156,614 30,000 15,266 2,267,668 2,778,039
75 645,902 1,270,116 247,086 669,918 82,400 9,518 2,273,038 2,918,940
76 1,265,422 817,008 186,120 425,220 45,200 12,728 1,486,276 2,751,698
77 619,025 561,828 95,970 232,554 320,600 9,304 1,220,056 1,839,081
78 3,137,166 2,267,238 536,154 S76,666 87,400 18,074 3,485,532 6,622,698
1979 3,327,346 1,706,352 859,560 360,120 139,100 8,439 3,073,571 6,600,917
80 L, 497,787 2,969,060 1,987,530 3,026,568 290,800 36,500 8,310,438 12,808,225
81 7,493,093 1,233,318 591,144 834,204 177,400 164,571 2,850,637 10,363,730
82 5,916,187 576,470 623,768 S37,86¢ 63,000 11,640 2,012,742 7,928,929
83 5,119,744 1,360,968 180,438 318,606 85,400 3,080 1,948,492 7,068,236
1984 1,992,681 1,002,792 184,872 672,596 120,586 33,840 1,814,686 3,807,367
85 1,307,889 239,000 212,654 429,162 69,300 34,880 1,684,796 2,992,685
86 2,757,730° 818,652 307,728 821,898 168,340 16,780 2,133,398 L,891,128
87 3,252,902°% 1,337,172 169,236 163,000 225,033 1,520 1,895,961 5,148,863
g8 1,708,0392 866,778 170,454 219,992 16%,208 6,320 1,524,752 3,232,791
20 year Average 2,371,173 1,160,707 385,950 507,023 113,767 13,749 2,181,196 4,552,369
1969-78 Average 1,005,007 1,000,366 263,182 285,664 77,318 10,961 1,637,445 2,642,452
1979-88 Average 3,737,340 1,321,054 508,718 728,401 150,217 16,557 2,724,947 6,462,287
Tower count.

2 Tower counts 1969-70 and 1973-74, aerial survey estimates 1977-83, 1985, and 1987; sonar count 1984.
Tower not operated in 1971-72 and 1975-76; escapement estimates for these years and 1986 were based on
the average ratjio of Nuyskuk/Nushagak-Mulchatna River system in those years when data was svailable,

3 Aerial survey estimate 1967-72, 1980 and 1982-86: weir count 1973-79 and 1981.

Preliminary.



Appendix Table 23. Inshore sockeye salmon total run by river system, Nushagak
District, Bristol Bay, 1969-88.

Number of Fish in Thousands and Pervent of Total Run

Wood Igushik Nuyakuk Nush-Mul. Snake

Total

Year Number % Number % Number % Number % Number %  Runl
1969 1,056 53 752 38 129 6 39 2 9 1 1,985
70 1,758 56 671 21 604 19 97 3 24 1 3,154
71 1,438 55 619 24 432 17 113 4 9 + 2,611
72 587 65 157 17 146 16 17 2 3+ 910
73 444 52 96 11 176 21 136 16 1+ 853
1974 2,132 77 421 15 172 6 36 1 19 1 2,780
75 1,493 51 387 13 889 30 133 5 17 1 2,919
76 1,443 52 328 12 856 31 101 4 24 1 2,752
77 825 45 149 8 365 20 486 26 13 1 1,838
78 4,059 61 1,075 16 1,262 19 194 3 33 1 6,623
1979 3,544 55 1,814 28 743 12 282 ) 18 + 6,401
80 4,488 35 3,072 24 4,720 37 473 4 55 + 12,808
81 4,251 41 2,314 22 3,076 30 654 6 48 + 10,343
82 3,713 47 1,837 23 2,305 29 63 1 12+ 7,930
83 4,388 62 873 12 1,719 24 85 1 3 + 7,068
84 2,258 57 447 11 1,120 28 119 3 20 1 3,964
85 1,720 57 390 13 794 26 69 2 35 1 3,008
g6d 1,823 37 939 19 1,944 40 168 3 17 0 4,891
872 3,037 59 691 13 595 12 822 16 1 0 5,146
8gd 1,846 57 426 13 794 25 163 S 4 0 3,233
20 Year Average 2,315 54 873 18 1,142 22 213 6 18 0 4,561
1969-78 Average 1,524 57 466 18 503 19 135 7 15 1 2,643
1979-88 Average 3,107 51 1,280 18 1,781 26 290 5 21 0 6,479

1 Due to rourding of river system total runs, the district total run may not equal
the actual shown on Appendix Table 22.
a Preliminary apportiorment.

(Sources: 1 ard 7)
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Appendix Teble 24,

Inshore commercial

catch and escapement of sockeye salmon in the Togiak District by river system,

in numbers of fish, Bristol Bay, 1969-88.
Escapement
Catch Yogisk
Tribu-
Year Togiak Kulukak Os/Hat1 Total LakeZ River3 teries“ Kulukak5 Total Totsl Run
1969 129,615 3,611 1,226 134,252 109,266 7,400 8,400 125,066 259,318
70 152,748 629 153,377 192,096 10,800 10,000 212,896 366,273
71 200,507 7,927 426 209,060 190,862 9,400 13,000 213,242 422,302
72 51,354 17,244 &4,663 75,261 74,070 4,500 3,400 81,970 157,231
73 75,694 15,551 4,478 95,723 95,730 19,200 8,000 114,930 210,653
1974 110,886 13,615 t4,840 139,349 82,992 12,000 8,600 46,900 108,692 247,833
75 184,856 3,829 237 188,914 16G,962 12,200 7,400 8,600 180,162 378,076
76 293,014 4,822 4,065 301,883 158,190 15,000 16,200 11,200 200,590 502,473
(&4 201,004 16,252 1,195 218,451 133,734 4,400 26,6400 40,900 202,634 421,085
78 422,100 29,668 248° 652,016 273,576 15,000 17,600 33,900 340,076 792,092
1979 393,337 66,629 1,018 460,984 171,138 16,200 12,900 26,600 224,838 685,822
80 591,470 642,811 280 634,561 461,850 27,900 37,000 45,700 572,450 1,207,011
81 620,288 19,246 173 639,707 208,080 21,150 77,900 58,780 365,910 1,005,617
82 581,718 13,952 26 595,696 244,824 3,450 40,400 52,750 341,624 937,120
83 529,775 55,906 2,527 588,208 191,520 7,200 13,920 26,970 239,610 827,818
1984 213,233 96,709 12,204 322,126 05,448 15,830 39,700 49,800 200,778 522,904
85 133,263 44,120 312,383 209,766 136,542 3,600 13,340 36,600 190,082 399,848
86 192,285 93,896 17,496 303,677b 168,384 20,000 15,000 42,800 246,184 549,861
87 271,577 45,061 23,246 339,886b 249,676 10,400 18,200 37,800 316,076 655,960
88 674,715 136,325 5,742 816,782b 276,612 18,800 13,600 31,700 340,792 1,157,494
20 Year Averege6 301,171 38,261 6,468 343,983 183,777 13,409 19,973 27,550 241,356 585,340
1969-78 Average 182,178 12,479 3,419 196,828 147,166 11,720 11,750 14,150 178,906 375,736
1979-88 Average 420,164 61,466 9,510 494,139 220,407 14,253 28,196 40,950 303,806 794,946

(continued)
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Appendix YTabte 24. (Page 2 of 2)

Escapement

Catch Togiak
Tribu-
taries‘ Kulukak5 Total Total Run

1 3

Year Togiak Kulukak Os/Mat Total Lake2 River

1 Catches in the Osviak and Matogak Sections were combined.

2 Tower count.

3 Aerial survey estimate.

4 Aerial survey estimate includes Gechiak, Pungokepuk, Ongivinuck, Negukthlik/Ungalikthluk,
and other miscellaneous river systems.

5 Aerial survey estimate includes Kulukak River and Lake and Tithe Creek ponds.

6 only years and systems with catch/escapement data were included in calculating averages.

a Includes 248 fish from Cape Peirce Section.

b Preliminary.

(Sources: 1,7 and 13)



Appendix Table 25.

fish, Bristol Bay, 1969-88.

Inshore total run of sockeye salmon by district, in numbers of

Naknek-
Year Kvichak Byegik Ugashik Nushagak Togiak Total
1969 14,562,968 1,904,876 330,225 1,985,793 259,318 19,043,180
70 32,648,673 2,323,243 906,565 3,154,690 366,273 39,399,444
71 9,367,826 1,940,696 1,483,820 2,610,181 422,302 15,824,825
72 2,850,033 1,386,222 96,868 809,997 157,231 5,400,351
73 786,759 550,172 42,908 853,400 210,653 2,443,899
1974 6,427,913 1,447,883 64,005 2,778,039 247,833 10,965,673
75 18,353,032 2,137,864 443,894 2,918,940 378,076 24,231,806
76 5,915,130 1,838,948 531,231 2,751,698 502,473 11,539,480
77 4,694,214 2,473,081 294,143 1,839,081 421,085 9,721,604
78 10,315,734 2,102,992 90,429 6,622,698 792,092 19,923,945
1979 27,429,822 3,289,374 2,098,022 6,400,917 685,822 39,903,957
80 40,568,323 3,683,926 4,221,159 12,808,225 1,207,011 62,488,644
8l 14,625,597 5,056,086 3,443,765 10,343,730 1,005,617 34,474,795
82 7,535,494 3,482,142 2,324,743 7,925,929 937,120 22,205,428
83 26,113,868 7,547,538 4,350,815 7,068,236 827,818 45,908,275
1984 26,186,469 6,466,518 3,931,648 3,979,353 519,641 41,083,629
85 17,314,824 8,552,487 7,352,896 3,008,288 400,552 36,629,047
863 6,277,041 6,160,529 5,944,084 4,891,128 574,861 23,847,643
872 12,230,911 6,660,398 2,806,082 5,148,863 655,960 27,484,284
882 8,847,130 8,012,806 2,174,587 3,232,793 983,727 23,251,043
20 Year Average 14,670,190 3,849,350 2,150,712 4,551,439 573,174 25,794,865
1969-78 Average 10,592,228 1,810,598 428,409 2,642,452 375,734 15,849,421
1979-88 Average 18,748,152 5,888,101 3,873,015 6,460,427 770,615 35,740,309

a Preliminary

(Sources: 1, 7, ard 17)
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Appendix Table 26.

escapements for the Xvichak and Naknek River systems,

Camparisans of inshore sockeye salmon forecasts versus actual runs, and escapement goals versus actual

in thousands of fish, Bristal Bay, 1969-88.

Kvichak River

Naknek River

Inshore Run Escepement [nshare Run Escapement

Percent Percent Percent Percent

Year Forecast Actual Error1 Goal Actual Deviation1 Forecast Actual Error1 Goal Actual Deviation1
1969 12,780 12,155 5 6,000 8,394 -29 2,761 2,135 28 1,000 1,33 -25
70 43,732 30,517 63 19,000 13,935 36 2,904 1,726 68 1,000 733 36
71 6,349 6,152 3 2,500 2,387 5 2,189 2,706 -19 900 936 -4
72 3,859 1,352 185 2,000 1,010 98 1,446 1,315 10 800 587 36
73 2,396 248 866 2,000 227 781 936 501 87 800 357 124
1974 3,029 4,582 -34 6,000 6,434 35 647 1,621 -60 800 1,241 -36
75 6,338 16,7646 -57 14,000 13,140 7 1,164 3,693 -67 800 2,027 -61
76 4,593 3,423 34 2,000 ), 965 2 1,883 2,354 -20 800 1,329 -39
77 2,269 2,081 9 2,000 1,341 49 2,097 2,463 -15 800 1,086 -26
78 5,089 7,965 -36 2,000 4,149 ~52 1,697 1,896 -10 800 813 '
1979 12,349 24,637 =50 6,000 11,218 ~47 1,764 2,219 =21 800 925 -14
80 40,064 35,248 14 14,000 22,505 -38 2,703 4,759 -43 800 2,665 -70
81 10,419 6,989 49 2,000 1,754 14 3,345 7,326 -S4 800 1,796 -55
82 13,079 2,993 337 2,000 1,135 76 3,812 3,770 1 800 1,156 -39
83 9,738 20,105 ~52 2,000 3,570 1 2,944 5,652 -66 800 888 -10
1984 16,704 23,014 -27 10,000 10,491 -5 2,982 2,926 2 1,000 1,242 -19
85 12,182 13,394 -9 10,000 7,20 39 4,868 3,699 32 ),000 1,850 1)
86° 6,463 1,966 127 5,000 1,179 324 3,178 3,913 ~19 1,000 1,978 -69
878 2,716 9,567 ~72 5,000 6,066 -18 2,054 2,369 -13 1,000 1,062 -6
882 8,718 6,772 29 5,000 4,065 23 2,295 1,753 31 1,000 1,038 -4
20 Year Average 11,043 11,395 -3 5,925 6,009 -1 2,380 2,920 -18 875 1,252 -30
1969-78 Average 9,043 8,322 9 5,750 5,098 13 1,768 2,021 -12 850 1,043 -19
1979-88 Average 13,0432 14,469 -10 6,100 6,919 -12 2,993 3,819 ~22 900 1,460 -38

1 Percent Error
a Preliminary catch apportionment.

= (Forecast minus

(Sources: | ang 7)

actual)/actual

(multiplied by 100).
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Appendix Tante 27. Comparisons of insnore sockeye satmon forecasts versus aclfual runs, and cscapecment goals versus o< uatl
escapements for [he Egegi1k and Ugasnik River sysiems, in thousands of ri1sn, Bristor Bay, 1969-88.
£Egegik River Ugashik River
Inshore Run Escapement fnshore Run Escapement‘I

Percent Percent percent Percent

Year Forecast Actual Error2 Goal Actual Deviation3 Forecast Actual Error2 Goal Actual Deviation3
1969 1,972 1,905 4 700 1,016 -1 712 330 116 400 160 150
70 4,050 2,323 Th 1,000 920 9 1,252 907 38 700 735 -5
71 2,133 1,941 9 600 634 -5 1,150 1,684 -23 S00 530 -6
72 1,57% 1,386 14 600 546 10 265 97 173 450 79 470
73 1,009 550 83 500 329 52 188 63 337 188 39 382
1974 169 1,648 ~-88 600 1,276 -53 ?0 64 41 S00 62 706
75 1,400 2,138 ~35 600 1,174 -49 259 XA -42 500 429 17
76 ),357 1,839 -26 600 509 18 689 $17 33 500 356 40
77 1,607 2,673 -35 600 693 -13 257 294 --13 500 202 148
78 1,526 2,103 -28 600 896 -33 2467 78 217 500 82 510
1979 2,171 3,289 -34 400 ),032 -42 o83 2,092 -53 500 1,707 -71
80 3,645 3,684 -6 600 1,061 -43 1,488 4,207 -65 500 3,335 -85
81 3,173 5,056 -37 600 695 -14 3,029 3,443 -12 500 1,328 -62
82 4,236 3,482 22 600 1,035 -42 2,065 2,297 -10 500 1,186 -S8
a3 3,415 7,548 -55 60D 792 -24 4,177 4,350 -4 500 1,001 -50

-continued-
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Appenaix Table 27. (Page 2 of 2)

Egegik River Ugashik River
Inshore Run Ezscapement [nshore Run Escapement1

Percent Percent Percent Percent

Year Forecast Actual Error2 Goal Actual Deviation3 fForecast Actual Error2 Goal Actual Deviation3
1984 3,541 6,356 S 1,000 1,165 -14 1,916 3,929 -51 700 1,270 -45
85 6,590 8,632 -26 1,000 1,098 -9 5,621 7,475 -25 700 1,006 -30
gsd 5,416 6,160 -1 1,000 1,152 -13 4,896 5,930 -7 700 1,016 -3
872 4,865 6,660 -27 1,000 1,274 -22 3,116 2,806 11 700 687 2
8g? 5,568 8,013 -3 1,000 1,613 -38 3,206 2,186 47 700 654 7
20 Year Average 2,960 3,849 ‘:;3~.”l 720 945 -24 1,780 2,149 17 537 793 -32
1969-78 Average 1,678 1,891 -7 640 799 -20 511 426 20 7 4746 267 77
1979-88 Average 6,242 5,888 -28 £ 800 1,091 -27 3,050 3,872 -21 . 600 1,319 -85

1 Inctudes Mother Goose Lake and Dog Salmon River.,

2 Percent error = (forecast minus actual)/actual (multiplied by 100),
3 Percent deviation = (goal minus actual)/actual(multiplied by 100).
a

preliminary catch totals.

(Sources: 1 and 7)
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Appendix Table 28. Conmparisons of inshore sockeye salmon forecasts versus actual runs and escapement goals versus actval escapements
for the Wood ard [gushik River systems, in thousands of fish, Bristol Bay, 1969-88.

Wood River fqushik River
Inshore Run €scapement Inshore Run Escapement
Percent Percent Percent Percent
Yesr Forecast Actuat Er‘ror1 Goel2 Actuel Deviaticm‘l Forecest Actual Error1 Goal Actuel Deviatior\1

1969 1,618 993 63 750 604 2% 426 831 -49 200 512 -61
70 1,865 1,806 3 1,000 1,162 -4 680 617 10 200 37 -46
7 1,644 1,607 2 750 851 -12 565 439 29 150 21 -29
72 1,414 718 o7 750 431 74 422 117 26 150 60 150
7 779 479 63 700 330 112 320 87 268 150 60 150

1974 399 2,099 -81 800 1,709 -53 7 442 -83 150 359 -58
s 1,497 1,640 -9 800 1,270 -37 445 319 39 150 241 -38
76 1,205 1,438 -16 800 817 -2 324 345 -6 150 186 -19
77 958 a34 15 800 562 0@ 408 166 179 150 96 56
78 1,720 6,17 -58 800 2,267 -65 243 1,084 -78 150 536 -72

1979 2,579 3,638 -29 800 1,706 -53 857 1,842 -53 150 BSO -83
80 2,338 4,529 -48 800 2,569 -7 1,425 3,126 -54 150 1,988 -92
81 2,336 4,568 -49 800 1,233 -35 1,996 2,229 -11 150 591 -75
82 4,900 3,713 32 800 976 -18 1,827 1,837 -1 150 424 -65
&3 3,256 4,388 -26 1,000 1,361 -27 640 873 -27 200 180 1

1984 2,666 2,258 18 1,000 1,003 0 837 447 87 200 185 8
85 2,3% 1,720 3% 1,000 939 6 307 390 -21 200 212 -6
86® 1,701 1,823 -7 800 819 -2 703 939 -25 200 308 -35
a7 1,965 3,038 -35 1,200 1,337 10 $18 692 -25 200 169 18
8g3 3,021 1,846 64 800 867 - 8 1,166 42 174 200 170 18

20 Year Average 2,010 2,363 2 848 1,161 (8) 709 861 31 170 386 IZES)

1969-78 Average 1,310 1,573 8 795 1,000 7 390 463 57 160 263 3

1979-88 Aversge 2,710 3,152 (%) 900 1,321 22 1,027 1,280 4 180 509 (30)

1 Percent Error = (Forecast minus actual)/actual (muitiplied by 100).

2 although the published escapement goal for this river ig 1 mitlion, Department policy states that inseason
adjustment of the goal may be necessary to compensate for an imbalanced 2-ocean/3-ocean proportion in age composition.
The policy is designed to maximize productivity of the spawning grounds.

a  Preliminary catch apportiorment.
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Apperdix Table 29. Comparisons of 1nshore sockeye salmon forecasts versus actual runs and escapement goals versus actual
escapements for the Nuyakuk and Togiak River systems, in thousands of fish, Bristol Bay, 1969-88.

Nuyakuk River Togiak River
[nshore Run Escapement Inshore Rup Escap«a'nent‘l
Percent Percent Percent Percent
Year forecast Actual Error2 Goal Actual Deviation Forecast  Actual Error2 Goal Actual Deviation
1969 334 118 183 150 70 114 180 246 -27 100 109 -8
70 400 613 -35 214 365 -4 22 356 -2b 100 192 -48
71 293 498 -4 132 224 -41 363 401 -9 115 191 -40
72 137 65 ERN 71 29 145 126 130 -3 70 74 -5
73 166 162 2 150 110 36 119 183 -35 80 %6 -17
1974 158 187 -16 250 155 61 297 215 38 100 a3 20
s 320 868 -63 250 670 -63 178 365 =51 100 161 -38
76 506 845 -40 250 425 -41 273 482 =43 100 158 -37
a4 249 358 ~30 250 233 7 255 364 -30 100 134 -25
78 310 1,302 -76 250 577 -57 289 728 -60 100 274 -6
1979 786 764 3 250 360 -31 467 592 -21 100 i -42
80 2,167 4,826 -55 250 3,027 -92 531 1,118 =53 100 662 -78
81 1,192 3,318 -4 250 834 -70 647 927 -30 100 208 -52
a2 2,603 2,305 13 250 538 -S4 937 870 8 100 245 -59
83 1,586 1,719 -8 300 319 -6 589 742 -21 100 192 -48
1984 1,560 1,120 39 S00 673 6 453 362 25 150 95 58
85 1,706 794 115 500 429 17 949 277 243 150 145 3
as? 1,437 1,944 -26 S00 822 -39 521 395 32 150 168 -1
gr® 850 596 43 500 163 207 401 656 -39 150 316 -53
ga? 1,834 796 131 500 320 56 733 984 -26 150 309 -51
20 Year Average 930 1,160 9 288 S07 & 429 520 6) 111 189 (30)
1969-78 Average 287 502 1) 197 286 12 235 347 (26) 97 147 (26)
1979-88 Average 1,572 1,818 19 380 729 (@) 623 692 12 125 231 33

1  Does not include Togiak River and tributaries.
2 Percent Error = (forecast minus actual)/ectual (muttiplied by 100).
a Preliminary catch spportionment.
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Appendix Table 30. Kvichak River sockeye salmon escaganent and return by
brood year, Bristol Bay, 1956-88.

Return by Year

Brood Return Per
Year Escapement 4 5 6 7 Total Spawner
1956 9,433 14 24,280 13,425 1,308 0 39,027 4.14
57 2,843 8 243 3,577 261 2 4,091 1.44
58 535 0 77 183 26 3 289 0.54
59 680 0 213 323 11 0 547 0.80
60 14,630 0 1,449 47,306 6,493 6 55,254 3.78
1961 3,706 1 334 2,483 684 0o 3,502 0.94
62 2,581 0 106 4,825 420 4 5,355 2.07
63 339 0 52 689 369 9 1,119 3.30
64 957 8 2,337 2,748 655 3 5,751 6.01
65 24,326 25 10,337 33,421 1,240 1 45,024 1.85
1966 3,775 15 513 5,347 385 1 6,261 1.66
67 3,216 0 356 1,084 87 o 1,527 0.47
68 2,557 0 293 112 137 2 544 0.21
69 8,394 0 137 4,543 613 1 5,304 0.63
70 13,935 1 83 14,480 1,261 7 15,832 1.14
1971 2,387 0 263 2,263 305 o 2,831 1.19
72 1,010 0 256 1,365 319 0 1,940 1.92
73 227 0 580 1,303 574 0 2,457 10.82
74 4,434 9 6,639 18,734 793 5 26,180 5.90
75 13,140 5 5,984 31,495 601 0 38,085 2.90
1976 1,965 5 5,352 4,941 277 0 10,575 5.38
77 1,341 S4 1,941 1,140 99 o 3,234 2.41
78 4,149 0 1,851 2,474 845 6 5,176 1.25
79 11,218 58 18,406 19,882 3,486 0 41,832 3.73
80 22,505 2 2,944 9,710 415 0 13,071 0.58
1981 1,754 0 820 1,161 166 0 2,147 1.22
82 1,135 23 448 1,063 145 1,679° 1.48P
83 3,570 1 8,590 4,240 12,8310 3.590
84 10,491 0 2,595 2,595P 0.25P
85 7,211 11 11b 0.00°
—continued-
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Appendix Table 30. (Page 2 of 2)

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1986 1,179

87 6,066

88 4,065
Ave]:”age:L 6,001 8 3,302 8,808 840 2 12,960 2.16
percent ! 0 25 68 6 0 100

1 Averages and percentages camputed from years with camplete returns, 1956-81.

a Incluwdes estimates of False Pass and Japanese high seas catch of Bristol Bay
sockeye. All escapements and returns are rounded to the nearest thousand fish.

b Returns incamplete.

(Sources: 1 and 18)
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Appendix Table 31. Branch River sockeye salmon escapement and return by
brood year, 1956-88.2

Return by Year

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1956 784 5 1,885 458 a1 0o 2,389 3.05
57 127 0 5 66 13 1 85 0.67
58 95 0 43 53 52 0 148 1.56
59 825 0 301 387 76 2 766 0.93
60 1,241 0 105 320 31 0 456 0.37
1961 90 10 90 192 0 0 292 3.24
62 91 19 129 94 19 0 261 2.87
63 203 0 200 174 2 0 376 1.85
64 249 5 102 211 17 0 335 1.35
65 175 6 104 171 17 0 298 1.70
1966 174 13 282 274 11 0 580 3.33
67 203 9 301 97 7 0 414 2.04
68 194 8 127 43 3 0 181 0.93
69 182 0 5 160 25 0 190 1.04
70 177 0 73 77 2 0 152 0.86
1971 187 2 26 59 37 2 126 0.67
72 151 1 91 24 14 0 130 0.86
73 35 0 98 148 2 0 248 7.09
74 ' 215 4 297 146 8 0 455 2.12
75 100 15 415 343 2 0 775 7.75
1976 82 26 211 188 55 0 480 5.85
77 100 27 142 699 12 0 880 8.80
78 229 1 102 107 142 0 352 1.54
79 294 3 464 317 3 0 787 2.68
80 208 0 102 220 11 1 334 1.12
1981 82 0 56 223 12 0 291 3.55
82 239 0 173 145 3 321D 1.340
83 96 0 148 165 3130 3.26P
84 215 1 161 162P 0.75P
85 118 3 3b 0.03b
—cont inued-
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Appendix Table 31. (page 2 of 2)

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawnexr
1986 230

87 154

88 195
Averagel 253 6 221 202 24 0 453 1.79
Percentl 1 49 45 5 0 100

[

Averages and percentages comprited fram years with complete returns, 1956-81.

a Includes estimates of False Pass and Japanese high seas catches of Bristol Bay
sockeye. All escapements and returns are rournded to the nearest thousand fish.

b Returns incomplete.

(Sources: 1 and 18)

232



Appendix Table 32. Naknek River sockeye salmon ard return by
brood year, Bristol Bay, 1956-88.2
Return by Year

Brood Return Per

Year Escapement 3 4 5 6 7 Total

1956 1,773 1 474 1,703 321 1 2,500 1.41
57 635 0 55 834 678 3 1,570 2.47
58 278 0 116 749 172 2 1,039 3.74
59 2,232 0 355 1,093 704 0 2,152 0.96
60 828 1 1,418 1,322 1,279 3 4,023 4.86

1961 351 0 242 1,060 642 8 1,952 5.56
62 723 ) 80 581 412 1 1,074 1.49
63 505 0 145 1,223 634 1 2,003 2.21
64 1,350 1 472 1,399 188 1 2,061 1.53
65 718 5 584 1,093 438 1 2,121 2.95

1966 1,016 5 731 2,471 630 1 3,838 3.78
67 756 0 334 1,026 356 1 1,717 2.27
68 1,023 3 152 317 271 2 745 0.73
69 1,331 0 50 1,283 1,214 3 2,550 1.92
70 733 1 173 2,163 382 0 2,719 3.71

1971 936 1 422 1,987 1,847 17 4,274 4.57
72 587 3 248 402 611 1 1,265 2.16
73 357 0 494 1,143 508 0 2,235 6.26
74 1,241 2 235 1,254 789 5 2,285 1.84
75 2,027 1 436 3,139 1,642 8 5,226 2.58

1976 1,321 4 1,087 5,624 1,513 29 8,257 6.25
77 1,086 2 642 2,362 464 6 3,486 3.21
78 813 1 335 2,814 525 0 3,675 4.52
79 925 4 2,443 1,731 419 3 4,600 4.97
80 2,645 1 725 2,667 837 2 4,232 1.60

1981 1,796 4 804 3,038 946 3 4,795 2.67
82 1,156 3 186 1,354 484 2,030P 1.76P
83 888 0 172 827 9990 1.13P
84 1,242 1 495 496P 0.40P
85 1,850 2 2b 0.00P

—continued-
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Appendix Table 32. (Page 2 of 2)

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1986 1,979

87 1,062

88 1,038
Averagel 1,092 2 510 1,711 712 4 2,938 2.69
Percentl 0 17 58 25 0 100

1 Averages and percentages computed from years with complete returns, 1956-81.

a Includes estimates of False Pass and Japanese high seas catch of Bristol Bay
sockeye. All escapements and returns are rounded to the nearest thousand fish.

b Returns incomplete.

(Sources: 1 arnd 18)
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Apperdix Table 33. Egegik River sockeye salmon escapenent and return by
brood year, Bristol Bay, 1956-88.3

Return by Year

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1956 1,104 6 2,026 4,110 687 12 6,841 6.20
57 391 0 37 1,139 996 62 2,234 5.71
58 246 0 45 890 324 3 1,262 5.13
59 1,072 0 75 1,201 481 25 1,782 1.66
60 1,799 8 469 4,775 2,609 51 7,912 4.40
1961 702 0 85 675 819 10 1,589 2.26
62 1,027 0 22 1,019 403 30 1,474 1.44
63 998 0 18 652 581 7 1,258 1.26
64 850 1 132 1,524 315 12 1,984 2.33
65 1,445 0 139 2,088 854 21 3,102 2.15
1966 804 0 251 1,352 898 10 2,511 3.12
67 637 0 64 922 624 3 1,613 2.53
68 339 0 41 143 260 14 458 1.35
69 1,016 0 13 1,208 1,418 115 2,754 2.71
70 920 0 59 885 270 25 1,239 1.35
1971 634 0 46 1,586 1,044 56 2,732 4.31
72 546 0 60 1,570 1,311 18 2,959 5.42
73 329 0 76 713 887 4 1,680 5.11
74 1,276 0 149 2,324 550 3 3,026 2.37
75 1,174 0 158 2,692 810 3 3,663 3.12
1976 509 2 674 3,792 850 o 5,318 10.45
77 693 2 824 2,648 720 13 4,207 6.07
78 896 0 406 6,587 2,249 12 9,254 10.33
79 1,032 3 721 3,624 1,642 0 5,990 5.80
80 1,061 1 857 6,746 953 o 8,557 8.07
1981 695 0 613 4,349 1,465 7 6,434 9.26
82 1,035 4 1,031 3,681 1,646 6,362P 6.15P
83 792 3 1,763 5,957 7,723P 9.75P
84 1,165 1 697 698P 0.6
85 1,095 5 5P 0.00P
—continued-
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Apperdix Table 34. (Page 2 of 2)

Brood Return Per
Year Escapement 3 4 5 ) 7 Total Spawner
1586 1,015

87 687

88 654
Ave::-age1 618 2 609 1,157 209 1 1,978 3.20
Percertl 0 31 58 11 0 100
1 Averages and percentages computed from years with complete returns, 1956-81.

a Includes estimates of False Pass and Japanese high seas catch of Bristol Bay
sockeye. All escapements and returns are rourded to the nearest thousand fish.
b Returns incomplete.

(Sources: 1 and 18)
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Appendix Table 35.

Wood River sockeye salmon escapement and return by
brood year, Bristol Bay, 1956-88.2

Return by Year

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1956 773 0 822 650 0 0 1,472 1.90
57 289 0 177 291 0 0 468 1.62
58 960 1 2,146 463 32 0 2,642 2.75
59 2,209 0 988 757 56 2 1,803 0.82
60 1,016 6 1,474 1,146 108 0 2,734 2.69
1961 461 0 266 1,209 21 1 1,497 3.25
62 874 2 994 459 49 o 1,504 1.72
63 721 0 537 844 46 0 1,427 1.98
64 1,076 1 458 685 74 2 1,220 1.13
65 675 3 481 1,089 213 1 1,787 2.65
1966 1,209 7 1,004 1,034 76 1 2,122 1.76
67 516 3 663 344 82 o 1,092 2.12
68 649 1 514 570 23 o 1,108 1.71
69 604 0 61 646 126 0 833 1.38
70 1,162 2 1,539 1,235 26 o 2,802 2.41
1971 851 3 475 774 50 o 1,302 1.53
72 431 4 801 663 46 o 1,514 3.51
73 330 2 213 1,223 48 0 1,486 4.50
74 1,709 32,965 2,119 76 0 5,163 3.02
75 1,270 60 1,606 2,383 735 0 4,784 3.77
1976 817 3 2,281 3,162 316 o 5,762 7.05
77 562 20 1,028 2,441 27 o 3,516 6.26
78 2,267 0 1,363 1,798 127 o 3,288 1.45
79 1,706 10 2,773 1,740 21 0 4,544 2.66
80 2,969 3 496 1,173 103 o 1,775 0.60
1981 1,233 0 633 1,268 95 0 1,994 1.62
82 976 3 503 1,083 53 1,642 1.68P
83 1,361 1 1,957 1,282 3,240P 2.38P
84 1,003 0 544 544b 0.54P
85 939 11 11P 0.01P
—continued-
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Apperdix Table 35. (Page 2 of 2)

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1986 819

87 1,337

88 867
Averagel 1,052 5 1,029 1,160 99 0 2,294 2.18
Percentl 0 45 51 4 0 100

1 Averages and percentages computed from years with complete returns, 1956-81.
a Includes estimates of False Pass and Japanese high seas catch of Bristol Bay

sockeye. All escapements and returns are rounded to the nearest thousand fish.
b Returns incomplete.

(Sources: 1 and 18)
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Apperdix Table 36.

Igushik River sockeye salmon escapement and return by
brood year, Bristol Bay, 1956-88.9

Return by Year

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1956 400 0 169 534 39 0 742 1.86
57 130 0 2 54 20 0 76 0.58
58 107 0 15 91 28 0 134 1.25
59 644 0 101 248 22 0 371 0.58
60 495 0 62 355 57 0 474 0.96
1961 294 0 34 386 17 0 437 1.49
62 16 0 28 290 9 0 327 20.44
63 92 0 257 225 25 0 507 5.51
64 129 0 163 718 49 0 930 7.21
65 181 0 371 638 79 0o 1,088 6.01
1966 206 0 66 390 15 0 471 2.29
67 282 0 59 103 12 0 174 0.62
68 195 0 43 121 12 0 176 0.90
69 512 0 1 432 104 0 537 1.05
70 371 0 27 211 71 0 309 0.83
1971 211 0 48 225 30 0 303 1.44
72 60 0 93 115 21 0 229 3.82
73 60 0 19 676 30 0 725 12.08
74 359 0 449 1,096 29 0 1,574 4,38
75 241 0 783 2,693 505 0 3,981 16.52
1976 186 0 554 1,605 247 0 2,406 12.94
77 96 0 300 1,736 16 0 2,052 21.38
78 536 0 62 445 16 0 523 0.98
79 860 0 456 437 4 0 897 1.04
80 1,988 0 15 268 60 0 343 0.17
1981 591 0 143 858 53 0 1,054 1.78
82 424 0 54 517 19 5000 1.39P
83 180 0 151 324 475P 2.640
84 185 0 92 92b 0.50P
85 212 1 1b 0.00P
—continued-
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Appendix Table 36. (Page 2 of 2)

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1986 308

87 169

88 170
Averagel 355 0 166 575 60 0 802 2.25
percentl 0 21 71 8 0 100

1 Averages and percentages camputed fram years with complete returns, 1956-81.

a Includes estimates of False Pass and Japanese high seas catch of Bristol Bay
sockeye. All escapements and returns are rounded to the nearest thousand fish.

b Returns incomplete.

(Sources: 1 and 18)
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Apperdix Table 37. Nuyakuk River sockeye salmon escapement and return by
brood year, Bristol Bay, 1956-88.2

Return by Year

Brood Return Per
Year Escapenent 3 4 5 6 7 Total
1956 30 0 217 162 0 0 379
57 67 0 4 13 1 0 18
58 196 0 93 338 11 0 442
59 49 0 71 60 9 0 140
60 146 5 154 403 12 0 574
1961 80 1 74 319 1 0 395
62 38 0 21 37 2 0 60
63 167 0 29 197 6 0 232
64 103 2 18 65 2 0 87
65 203 0 79 639 61 0 779
1966 161 1 123 531 7 0 662
67 20 1 11 64 7 0 83
68 97 0 20 211 7 0 238
69 70 2 27 95 9 0 133
70 365 0 99 877 93 0 1,069
1971 224 1 104 813 41 1 960
72 29 0 59 309 167 0 535
73 110 0 50 1,104 2 0 1,156
74 155 0 117 256 0 373
75 670 7 531 4,621 247 1 5,407
1976 425 4 432 2,999 311 0 3,746
77 233 0 342 2,130 213 0 2,685
78 577 0 123 1,175 16 0 1,314
79 360 1 421 1,031 6 0 1,459
80 3,027 1 126 582 148 0 857
1981 834 0 255 1,765 29 0 2,049
82 538 2 100 502 70 6740
83 319 0 92 572 664P
84 473 0 160 160P
85 429 11 11b
—~continued-
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Appendix Table 37. (Page 2 of 2)

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawner
1986 822

87¢ 388

88 320
Averagel 324 1 138 800 54 0 994 3.06
Percentl 0 14 81 5 0 100

1 Averages and percentages computed from years with complete returns, 1956-81.

a Includes estimates of False Pass and Japanese high seas catch cf Bristol Bay
sockeye. All escapements and returns are rounded to the nearest thousand fish.

b Returns incomplete.

¢ Includes Nushagak-Mulchatna River fish; Nuyakuk River escapement count
incomplete in 1987.

(Sources: 1 and 18)
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Appendix Table 38.

Togiak River sockeye salmon escapement and return by
brood year, Bristol Bay, 1956-88.2

Return by Year

Brood Returm Per
Year Escapement 3 4 S 6 7 Total Spawner
1956 225 0] 107 328 14 0 449 2.00
57 25 2 58 90 37 0] 187 7.48
58 72 2 71 173 25 0 271 3.76
59 210 0 142 147 7 0 296 1.41
60 192 0] 194 299 52 0 545 2.84
1961 122 1 88 231 20 0] 340 2.79
62 62 0] 55 107 8 0 170 2.74
63 116 0] 44 84 24 0] 152 1.31
64 105 0 44 125 6 0 175 1.67
65 96 0] 156 212 37 0 405 4,22
1966 104 1 205 424 11 1 642 6.17
67 81 1 24 115 41 o] 181 2.23
68 50 0] 50 196 16 0 262 5.24
69 117 0 33 167 16 0] 216 1.85
70 203 0] 55 282 71 1 409 2.01
1971 200 0 111 379 69 2 561 2.81
72 79 1 a5 172 101 0] 369 4.67
73 107 1 161 409 15 0 586 5.48
74 104 0 258 343 48 1 650 6.25
75 181 0 258 935 58 0 1,251 6.91
1976 189 0 190 682 166 0 1,038 5.49
77 163 0 256 650 15 0 921 5.65
78 306 1 154 500 19 o} 674 2.20
79 198 2 267 317 6 0] 592 2.99
80 527 0] 43 238 11 0] 292 0.55
1981 307 0 52 299 15 0 366 1.19
82 289 0 96 257 31 384P 1.33
83 213 o] 271 936 1,207b 5.67
84 151 0] 36 36 0.24
85 153 0 0.0
—contired—
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Appendix Table 38. (Page 2 of 2)
Return by Year

Brood Return Per
Year Escapement 3 4 5 6 7 Total Spawnexr
1986 203

87 278

88 309
Averagel 159 0 122 304 35 0 462 2.90
Percent! 0 26 66 8 0 100

1 Averages and percentages computed from years with complete returns, 1956-81.
a Includes estimates of False Pass and Japanese high seas catch of Bristol Bay
sockeye. All escapements and returns are rounded to the nearest thousand fish.

b Returns incomplete.

(Sources: 1 and 18)
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Appendix Table 39. Inshore commercial catch and escapement of chinock salmon in
the Nushagak and Togiak Districts, in mumbers of fish, Bristol
Bay, 1969-88.2

Nushagak District Togiak District
Year Catch Escapement: Total Run  Catch Escapement Total Run
1969 80,803 35,000 115,803 20,181 8,000 28,181
70 87,547 50,000 137,547 28,664 15,000 43,664
71 82,769 40,000 122,769 27,026 20,000 47,026
72 46,045 25,000 : 71,045 19,976 14,000 33,976
73 30,470 35,000 65,470 10,856 11,000 21,856
1974 32,053 70,000 102,053 10,798 15, 000 25,798
75 21,454 70,000 91,454 7,226 11,000 18,226
76 60,684 100,000 160,684 29,744 14,000 43,744
77 85,074 65,000 150,074 35,218 20,000 55,218
78 118,548 130,000 248,548 57,000 40,000 97,000
1979 157,321 395,000 252,321 30,022 20,000 50,022
80 64,958 141,000 205,958 12,543 12,000 24,543
81 193,461 150,000 343,461 23,911 27,000 50,911
82 195,287 147,000 342,287 33,786 17,000 50,786
83 137,123 162,000 299,123 38,497 22,000 60,497
1984 61,378 81,000 142,378 22,179 26,000 48,179
85 67,783 116,000 183,783 37,106 14,000 51,106
86 63,8592 43,000 106,859  19,895P 8,000¢ 27,895
87 47,5920 84,000 131,592  17,618° 11,000 28,618
88 16,501b 57,000 73,501 l5,615b 10,000 25,615
20 Year Average 82,536 84,800 167,336 24,893 16,750 41,643
1969-78 Average 64,545 62,000 126,545 24,669 16,800 41,469
1979-88 Average 100,526 107,600 208,126 25,117 16,700 41,817

1 Escapements were estimated from the following:
1969-70 — comprehensive aerial surveys.
1971 - mean exploitation rates from 1966-70 and 1972-76.
1972-81 — comprehensive aerial surveys.
1982-85 — correlation between index counts and total escapement estimates when
aerial surveys were complete.
1986-88 — sonar estimate.
a Escapement estimates supersede those previcusly reported and are rounded to the
nearest thousand fish.
b Preliminary.
¢ Minimal estimate based on incomplete data.

(Sources: 1, 5 and 13)
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Appendix Table 40. Inshore commercial catch and escapement of chum salmon in the
Nushagak and Togiak Districts, in numbers of fish, Bristeol Bay,

1969-88.2
Nushagak District Togiak District
Year Catch  Escapement: Total Run Catch Escapement? Total Run
1969 214,235 130,000 344,235 66,389 85,000 151,389
70 435,033 273,000 708,033 100,711 241,000 341,711
71 360,015 226,000 586,015 123,847 229,000 352,847
72 310,126 195,000 505,126 178,885 170,000 348,885
73 336,331 200, 000 536,331 195,431 163,000 358,431
1974 157,941 100, 000 257,941 80,710 161,000 241,710
75 152,891 80,000 232,891 87,058 114,000 201,058
76 801,064 500,000 1,301,064 153,559 392,000 545,559
77 899,701 609,000 1,508,701 270,649 496,000 766,649
78 651,743 293,000 944,743 274,967 396,000 670,967
1979 440,279 166,000 606,279 219,942 293,000 512,942
80 681,930 969,000 1,650,930 299,682 415,000 714,682
81 795,143 177,000 972,143 229,886 331,000 560,886
82 434,817 256,000 690,817 151,000 86,000 237,000
83 725,060 164,000 889,060 322,691 165,000 487,691
1984 850,114 362,000 1,212,114 336,660 204,000 540,660
85 396,740 288, 000 684,740 203,302 212,000 415,302
86 461,966 200,000 661,966 269,722 330,000 599,722
87 403,399 147,000 550,399 421,684 361,000 782,684
88 370,224 186,000 556,224 470,721 282,000 752,721
20 Year Average 493,938 276,050 699,989 222,875 256,300 435,613
1969-78 Average 431,908 260,600 629,553 153,221 244,700 361,746
1979-88 Average 555,967 291,500 770,425 292,529 267,900 509,481

1- Escapements were estimated from the following:

1970-72 — average catch/escapement ratio for 1968-69 and 1973-81;
1973-74 ~ tower emmeration and aerial survey data;

1975-78 — aerial survey data;

1979-86 - adjusted sonar estimate from Portage Creek site.

2 Escapement estimates based on aerial surveys; however, surveys were not
conducted in 1986 due to budget constraints. Estimate based on catch/escapement
proportion using most recent 10-year average data.

a Escapement estimates supersede those previocusly reported and are rounded to the
nearest thousand fish.

b Preliminary.

(Sources: 1, 5 and 13)
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Apperdix Table 41. Escapement and inshore return of chinook salmon by
brood year, Nushagak District Bristol Bay, 1966-88.

Return by Age Group

Brood Return Per
Year Escapement 3 4 5 6 7 8 Total Spa
1966 40 21 32 39 5 1 99 2.45
67 65 10 18 47 25 100 1.54
68 70 14 19 68 ] 110 1.57
69 35 1 15 30 3 49 1.40
1970 50 1 57 75 5 1 139 2.78
71 40 2 57 26 20 175 4.38
72 25 33 53 128 15 229 9.16
73 35 2 82 106 13 203 5.80
74 70 24 44 51 5 124 1.77
1975 70 1 95 146 140 17 399 5.70
76 100 2 8 112 152 7 281 2.81
77 65 96 155 207 i5 473 7.28
78 130 2 27 47 56 22 154 1.18
79 a5 3 49 70 86 12 220 2.32
1980 141 11 48 51 3 113 0.80
81 150 1 33 43 86 10 173 1.15
82 147 1 4 37 30 72 0.49
83 162 18 21 39 0.24
84 81 1 21 22 0.27
1985 72 2 2 0.03
86 33 0 0.00
87 84 (0] 0.00
88 57 0 0.00
Average’ 64 2 27 65 92 12 1 197 4
Percent ! 0.2 13.9 32.9 46.5 6.3 0.1 100.0

1 Averages and percentages computed from 1966-79.

(Scurces: 1 and 13)
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Appendix Table 42. Inshore commercial catch and escapement of pink salmon in the Nushagak District,
by river system, in numbers of fish, Bristol Bay, 1958-88.,°2

Escapement

Total

Year Catch \Jood‘I lgushik2 Nuyakuk3 Nush/Mul.‘ SnakeS Total Run

1958 1,113,794 4,000,000 4,000,000 5,113,794
60 289,781 166,359 146,359 436,140
62 880,624 25,000 12,000 693,914 6,100 6,000 563,014 1,423,438
64 1,497,817 1,560 450 883,500 25,000 50 910,560 2,608,377
66 2,337,066 1,642,424 1,462,424 3,779,490

1968 1,705,150 2,161,116 2,161,116 3,866,266
70 417,834 152,580 152,580 570,414
72 47,953 58,536 58,536 126,489
74 413,613 44,800 7,500 529,216 3,100 900 585,516 999 ,12¢
76 739,580 21,986 5,070 794,478 41,800 100 B63,434 1,603,014

1978 4,348,336 205,000 16,210 B,3%0,184 771,600 3,483 9,386,477 13,734,813
80 2,202,545 31,150 3,500 2,626,746 123,000 800 2,785,196 4,987,761
82 1,339,272 36,100 8,430 1,592,096 19,130 900 1,656,656 2,995,928
84 3,127,153 81,400 6,190 2,760,312 73,050 5,500 2,926,452 6,053,605
86 280,623° 72,189¢ 72,189 352,812

1988 268,656b 494,610¢ 494,610 743,266

16 Year

Average6 1,313,100 55,875 7,419 1,662,391 132,848 2,217 1,761,570 3,074,670

Y Aerijal survey estimate 1962 and 1974-84; tower count 1964.

2 Aerjal survey estimate 1962-80; serial survey estimate and tower count 3976 and 1982-84.

3 Tower count 1960-84; aserial survey estimate 1958,and below counting tower 19462-64 and 1974-84.

4 Aerijal survey estimate.

S Aertal survey estimate 1962-64, 1974-76 and 1980-84, and weir count 1978,

6 Only years and systems with escapement date were included in averages,

8 I[ncludes even-years only.

b freliminary.

¢ Sonar estimate from Portage Creek; no tower count conducted; Nush/Mul, included in the estimate.

(Sources: 1, 5, 13 and 20)



Appendix Table 43. WNushagak District pink salmon escapement and return
by brood year, in mmbers of fish, Bristol Bay,

1958-88.2

Brood

Year Escapement: Returmn Return Per Spawner

1958 4,000 436 0.11

1960 146 1,423 9.75
62 543 2,408 4.43
64 911 3,779 4.15
66 1,442 3,866 2.68
68 2,161 570 0.26

1970 153 126 0.82
72 59 999 16.93
74 586 1,603 2.74
76 863 13,735 15.92
78 9,386 4,988 0.53

1980 2,785 2,996 1.08
82 1,657 6,054 3.65
84 2,926 353P 0.12
86 72 743P 10.32
88 495

16 Year

Average 1,762 2,939 4.90¢

a Includes even—years only. All escapements and returns are rounded
to the nearest thousand fish.

b Preliminary.

Cc Average computed from 1958-86.

(Sources: 1, 5, 13 and 20)
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Appendix Table

44. Inshore comercial catch and escapement of coho salmon in the
Nushagak and Togiak Districts, in numbers of fish, Bristol

Bay,

1980-88.2

Nushagak District

Togiak District

Year Catch Escapement! Total Run Catch Escapement Total Run
1980 147,726 232,000 379,726 151,000 96,000C 247,000
81 220,290  180,000° 400,290 29,207 61,0004 90,207
82 349,669 234,000 583,669 133,765 81,000 214,765
83 81,338 51,000 132,338 5,711 12,000¢ 17,711
84 260,310 171,000 431,310 176,053  104,000f 280,053
85 20,230 89,500 109,730 38,636 61,3009 99,936
g6l 72,896 52,800 125,696 48,440 30,200€ 78,640
g7h 13,098 20,200 33,298 1,433 64,900+ 66,333
ggh 53,125 131,101 184,226 18,595 86,330) 104,925
9 Year Average 135,409 116,160 238,028 66,982 66,303 119,957
1  Sonar enumeration has not always covered the complete season; in these cases

[LIo e

H DR M

j

a proportional method was used to estimate escapement after the sonar
operation terminated.

Escapement estimates based on data collected from scnar enumeration and on
aerial surveys of the spawning grounds; these escapement estimates supersede
previously reported escapements.

Sonar enumeration precluded by lack of funding; escapement was estimated from
mean exploitation rates from 1980 and 1982-84.

Includes Togiak and Kulukak River drainages.

Includes Togiak, Kulukak, Ungalikthluk/Kukayachagak and Nunavachak drainages.
Rerial escapement precluded by adverse weather and water conditions: estimate
based on exploitation rate.

Togiak, Kulukak, Slug, Osviak and Matogak River drainages.

Togiak, Kulukak, Quigmy, Matogak, and Osviak drainages.

Catches are preliminary.

Estimate of Togiak River drainage derived from sonar enumeration (USFWS) in
conjunction with aerial suxrveys of Kulukak, Osviak, Matogak, Quigmy, and
Ungalikthluk drainages.

Togiak, Kulukak, Slug, Osviak, Matogak, Quigmy, Negukthlik, and Ungalikthluk.

(Sources: 1, 5 ard 13)
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Appendix Table 45. Average round weight of the commercial salmon
catch in pournds, by district and species,
Bristol Bay, 1969-88.2

Average
Naknek- Bristol
Year Rvichak Egegik Ugashik Nushagak Togiak Bay

SOCKEYE SALMON

1969 5.1 5.5 5.5 5.5 5.3
70 4.8 4.8 5.7 5.8 4.9
71 5.6 5.9 6.2 7.0 6.0
72 6.1 6.0 6.1 6.0 6.4 6.0
73 6.7 7.1 7.3 7.1 7.9 7.1

1974 5.5 5.7 5.2 5.7 7.0 5.8
75 5.2 5.7 5.2 6.1 6.7 5.5
76 5.8 5.9 6.2 6.6 7.5 6.1
77 6.63 6.33 6.76 7.49 7.88 6.69
78 5.50 6.31 6.20 6.29 7.32 5.93

1979 5.76 5.98 5.97 6.12 7.15 5.87
80 5.44 5.57 5.51 6.11 6.82 5.62
81 6.07 6.01 6.25 6.40 6.75 6.19
82 6.26 6.40 6.51 6.40 7.36 6.40
83 5.52 5.82 5.73 5.87 6.65 5.66

1984 5.41 5.79 5.61 6.16 6.80 5.60
85 5.62 5.78 5.82 5.88 6.50 5.75
86 6.14 5.93 6.14 5.88 6.67 6.04
87 5.80 5.91 6.13 6.03 6.89 6.01
88 5.99 6.24 6.19 6.22 7.38 6.23

CHINOOK SAIMON

1969 18.0 19.2 23.0 19.7
70 21.5 19.6 18.3 17.0 18.4
71 27.0 21.7 21.7 22.3 22.1
72 25.5 21.6 17.3 19.8 21.1 20.3
73 23.5 21.4 21.0 22.6 24.1 23.0

1974 20.8 18.6 20.7 23.2 21.0 22.4
75 25.0 19.5 18.1 18.8 14.0 17.8
76 27.6 18.6 13.5 18.7 12.1 17.0
77 30.50 22.12 23.80 23.36 20.76 22.87
78 28.32 23.64 29.20 22.34 26.10 23.91

1979 21.75 21.16 22.72 21.06 22.20 21.32
80 20.47 20.96 21.89 19.61 18.02 19.69
81 20.76 18.61 18.93 19.63 13.14 18.98
82 19.39 18.46 20.07 20.40 15.40 19.55
83 20.81 20.19 21.51 20.96 20.69 20.91

(cont inued)
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Apperdix Table 45. (Page 2 of 3)
Average
Naknek- Bristol
Year Kvichak Egegik Ugashik Nushagak Togiak Bay
CHINOOK _SAIMON (continued)
84 19.95 18.69 19.52 20.78 20.32 20.45
85 19.04 17.27 19.07 16.90 19.26 17.86
86 15.63 16.83 18.60 19.87 16.34 18.84
87 23.19 20.04 20.16 15.73 15.43 20.51
88 20.41 21.47 20.59 18.16 17.66 18.69
CHUM SATMON
1969 6.1 5.4 6.0 5.7 5.9
70 5.8 6.5 5.9 6.3 5.9
71 6.5 6.4 6.7 6.5
72 6.5 6.4 5.7 6.5 6.6 6.5
73 7.3 6.9 7.7 7.0 7.3 7.1
1974 6.4 6.4 7.2 6.2 7.4 6.6
75 6.3 6.2 6.1 6.1 6.6 6.3
76 5.9 5.8 6.9 7.1 6.8
77 7.32 6.46 6.70 7.33 8.21 7.43
78 6.58 6.70 6.20 7.08 8.05 7.21
1979 6.81 7.20 7.52 6.24 7.79 6.78
80 6.23 6.60 6.27 5.94 6.68 6.19
81 .52 6.77 7.16 6.58 7.41 6.72
82 6.31 6.61 6.83 6.67 7.30 6.71.
83 6.05 6.70 6.33 6.43 7.56 6.61
1584 6.41 6.85 6.49 6.54 7.80 6.77
85 6.62 6.60 6.81 6.30 7.51 6.76
86 6.51 6.21 6.62 6.49 7.39 6.70
87 5.95 6.14 6.38 6.39 7.43 6.46
88 5.95 6.51 6.51 6.80 8.10 7.04
PINK SAIMON
1970 2.9 3.0 3.7 3.0
72 3.4 3.1 3.8 3.1
74 4.3 3.9 4.1 3.6 4.4 4.0
76 3.7 3.8 3.3 4.1 3.4
78 3.59 3.20 3.30 3.11 3.77 3.18
(continued)
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Appendix Table 45.

(Page 3 of 3)

Average
Naknek- Bristol
Year Kvichak Egegik Ugashik Nushagak Togiak BRay
PINK_SAIMON (continued)

1980 3.57 3.41 3.36 3.80 3.39
82 3.56 4.08 3.45 3.52 3.46
84 3.64 3.75 3.06 3.18 3.78 3.21
86 4.00 3.78 3.41 3.27 3.91 3.47
88 3.72 3.90 3.72 3.44 3.49 3.64

COHO SATMON

1969 6.3 7.6 6.2 8.7 7.0
70 5.7 8.2 6.8
71 6.3 6.3
72 6.1 6.3 7.6 7.0
73 5.6 6.3 6.8 6.0 7.5 6.7

1974 6.7 6.5 7.2 6.7 8.6 7.9
75 6.7 7.2 7.2 6.1 9.2 8.6
76 5.5 6.9 6.0 8.3 7.6
77 6.46 9.35 7.80
78 6.38 6.25 . 6.79 8.19 7.45

1979 5.16 7.27 8.41 6.71 9.04 7.78
80 6.84 6.79 7.80 6.08 7.95 7.01
81 6.17 6.32 7.59 6.02 7.75 6.35
82 7.18 7.07 7.72 6.81 8.65 7.31
83 6.68 7.15 6.52 7.14 6.62

1984 6.03 6.94 7.69 6.60 8.94 7.45
85 7.04 7.65 7.89 7.28 9.13 8.03
86 5.47 6.71 7.06 5.91 7.79 6.7%
87 6.71 6.81 7.66 6.55 7.11 6.97
88 7.15 8.33 8.31 7.07 7.71 7.78

1 Average weight in pounds is weighted by the number of fish
reported by each buyer.

(Sources: 4 and 10)
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Apperdix Table 46. Exvessel value of the cammercial salmon catch in
thousands of dollars, by species, Bristol Bay,

1969-88.2
Year Sockeye Chinook Chum Pink Coho Total
1969 8,423 443 216 103 9,185
70 24,368 465 466 151 18 25,468
71 14,951 652 528 16 16,147
72 3,914 339 512 47 20 4,832
73 1,892 284 829 115 3,120
1974 3,793 460 567 1,053 142 6,015
75 11,047 214 615 151 12,027
76 17,139 742 2,892 1,093 82 21,948
77 19,434 1,940 4,275 445 26,094
78 40,034 3,206 3,173 5,424 435 52,272
1979 128,992 4,541 2,480 2,387 138,400
80 76,118 1,881 2,738 2,173 1,392 84,302
81 120,907 5,557 4,106 1,461 132,031
82 68,122 6,088 2,145 1,111 3,199 80,665
83 129,900 2,853 3,216 337 136,306
1984 94,681 2,158 4,040 2,414 3,072 106,365
85 115,402 2,188 2,218 923 120,731
86P 136,707 1,789 2,326 203 854 141,879
870 130,214 1,868 2,826 356 135,264
8gP 170,204 874 4,029 1,126 1,754 177,987
20 Year Average 65,812 1,927 2,210  1,480° 863 71,552
1969-78 Average 14,500 875 1,407 1,554 153 17,711
1979-88 Average 117,125 2,980 3,012 1,405 1,574 125,393

a Value paid to the fishermen. Derived from price per fish or

pounds times commercial catch.
b Preliminary.
¢ Includes even-years ornly.

(Sources: 1, 5, 9, and 10)
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Appendix Table 47.

Salmon case pack by species, Bristol Bay, 1969-88.2

48 1-1b. Cans Per Case

Year Sockeye Chinook Chum Pink Caoho Total
1969 457,911 17,860 30,997 2,198 508,966
70 117,163 19,401 58,766 16,772 802 212,904
71 694,159 23,118 56,852 437 774,606
72 197,495 9,666 53,756 5,002 547 266,466
73 61,429 1,946 42,044 1,456 106,875
1974 87,723 6,461 23,789 39,550 7,012 164,535
75 290,646 1,920 22,667 373 315,606
76 393,698 6,889 104,935 36,616 1,068 543,206
77 353,133 3,119 137,838 2,383 496,473
78 551,648 6,982 76,926 163,230 2,916 801,702
1979 688,882 3,058 34,517 1,236 727,693
80 571,347 820 63,616 48,055 3,767 687,605
81 783,222 5,304 66,430 943 855,899
82 193,321 1,700 17,320 26,789 7,510 246,640
83 800,390 6,178 47,227 705 854,500
1984 649,315 1,740 69,026 108,206 9,765 838,052
85 297,884 2,257 18,367 430 318,938
86 205,015 1,037 11,168 2,024 502 219,746
87 274,130 1,952 21,967 298,049
88 108,503 745 12,880 5,357 310 127,79%
20 Year Average 388,853 6,108 48,554 45,160b 2,335 468,313
1969~78 Average 320,505 9,736 60,857 52,234 1,919 419,134
1979-88 Average 457,201 2,479 36,252 38,086 2,796 517,492

a
b

(Sources: 1, 4, and 17)
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Includes even-years only.



Appendix Table 48.

Bristol Bay, 1969-88.2

Commercial production of frozen salmon by species, in pounds,

Year

Sockeye Chinook Chum Pink Coho Total

1969 421,248 353,256 6,537 7,669 788,710
70 3,234,500 535,159 175,504 33,368 50 3,978,581
71 1,812,864 356,422 115,388 40,925 2,325,599
72 54,571 362,653 60,466 790 24,308 502,788
73 186,663 557,422 307,790 98,115 1,149,990
1974 147,475 281,821 7,212 113,241 582 550,331
75 101,751 230,045 133,339 444,344 909,479
76 883,620 570,837 163,030 215,176 117,603 1,950, 266
77 586,088 1,155,791 336,283 235,607 2,313,779
78 6,306,661 1,848,951 761,029 1,580,236 145,355 10,642,232
1979 38,031,872 2,291,378 1,231,334 1,350,300 42,904,884
80 31,855,642 1,189,870 1,391,797 3,040,765 828,114 38,306,188
81 49,613,633 2,602,066 1,371,467 1,065,573 54,652,739
82 57,636,789 3,045,713 2,183,075 2,346,198 2,746,413 67,958,188
83 103,432,084 2,723,637 2,372,852 415,890 108,944,463
1984 67,355,538 1,256,414 1,898,387 1,939,511 2,219,281 74,669,131
85 91,318,867 1,238,975 2,569,767 467,440 95,595,149
86 75,010,887 1,421,379 6,130,639 1,175,236 1,072,983 84,811,124
87 63,798,249 1,071,656 5,985,150 86,243 70,941,298
88 73,476,123 718,081 9,420,130 4,517,077 1,215,901 89,347,312
20 Year Average 33,263,262 1,190,576 1,831,059 1,496,160° 629,135 37,662,112
1965-78 Average 1,373,545 625,236 206,658 388,562 111,456 2,511,176
1979-88 Average 65,152,978 1,755,917 3,455,460 2,603,757 1,146,814 72,813,048

a Includes only fish processed in Bristol Bay.

b  Includes even-years only.

(Source: 3)
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Apperdix Table 49. Commercial production of cured salmon by species, in pounds,
Bristol Bay, 1969-88.24

Year Sockeye  Chinook Chum Pink Coho Total
1969 330,443 394,217 371,321 409,114 1,505,095
70 37,298 153,503 86,795 50° 14,026 292,131
71 14,922 148,354 12,778 5,682 181,736
72 10,526 3,959 8,614 32 28,547 51,678
73 . 23,851 4,617 27,768 17,539 73,775
1974 24,977 5,402 2,505 65 4,530 37,479
75 11,863 20,660 81 0 32,604
76 4,210 62 30 0 0 4,362
77 3 20 90 3,171 3,284
78 680,402 4,664 17,388 97,390 3,410 803,254
1979 3,651,146 16,824 136,585 1,000 3,805,555
80 4,242,063 9,603 286,113 9,649 6,653 4,554,081
81 4,956,561 23,663 148,051 6,526 5,134,801
82 3,222,798 75,752 277,013 12,780 1,466 3,589,809
83 5,045,048 22,259 266,005 595 5,333,907
1084 1,608,948 12,200 131,915 8,545 79,540 1,841,148
85 2,059,078 5,344 50,612 0 2,115,034
86 1,447,014 1,231 42,453 0 2,185 1,492,883
87 648,792 0] 526 0 649,318
88 610,377 0 0] 0] 0 610,377
20 Year Average 1,431,516 45,117 93,335 12,897b 29,199 1,605,616
1969~78 Average 113,850 73,546 52,743 19,599 48,602 298,540
1979-88 Average 2,749,183 16,688 133,927 6,195 9,797 2,912,691

a Includes only fish processed in Bristol Bay.
b  Includes even-years only.

(Source: 3)
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Appendix Table S0. fresh export of salmon by oir transportation, by species, in
pounds, Bristal Bay, 1969-88.°2
Year Sockeye Chinook Chum Pink Coho Total
1969 75,293 2,372 217 77,882
70 676 185,564 661 186,901
71 232,912 232,912
72 20,754 359,533 6,642 6,837 391,566
73 163,447 326,372 238,851 134,260 862,930
1974 263,879 253,695 35,102 104,230 15,116 662,022
75 374,588 128,032 71,744 10,313 S84,677
76 498,014 445,386 213,118 96,038 22,559 1,275,115
77 997,899 1,134,791 961,537 409,058 3,503,285
78 5,149,627 3,548,439 984,408 1,967,420 341,212 9,990,906
1979 22,838,654 1,652,904 1,176,549 933,539 26,601,646
g0 23,284,065 514,638 617,989 612,276 1,196,502 26,225,470
g1 25,943,037 1,302,979 817,991 800,432 28,864,439
82 20,416,684 2,056,650 1,027,817 166,672 1,576,761 25,244,584
83 26,661,032 978,050 552,536 248,582 28,420,200
1984 7,487,073 565,038 713,898 92,837 1,351,689 10,210,535
85 12,282,823 789,267 1,094,089 518,574 14,684,733
86 3,604,592 286,482 281,327 6,357 104,726 4,283,482
87 2,496,702 272,358 1,128,880 209,799 4,107,739
88 3,378,714 95,003 140,212 890,239 391,562 4,895,820
20 Year Average 8,657,337 660,174 529,764 492,009b 459,430 9,565,343
1969-78 Average 932,336 469,002 279,359 722,563 117,197 1,776,820
1979-88 Average 14,837,338 851,346 735,129 353,676 733,216 17,353,867

a Includes
of final
B Includes

(Source: 3)

all

fish

processing.

even-years only.

exported out

of Bristol

Bay by air

in fresh condition

regacrdless



Appendix Table 51.

Brine export of salmon by sea—going transportation,
Bristol Bay, 1969-88.2

Number?
Year Operators Tenders Number Pounds
1969 297,973 1,592,593
70 7 (60) 2,712,837 13,327,829
71 5 (12) 523,784 3,162,326
72 1 (1) 59,750 365,386
73 0 0 0
1974 2 (2) 78,620 456,430
75 5 (20) 933,728 5,135,799
76 5 (21) 728,420 4,466,126
77 5 15 623,523 3,603,382
78 9 (33) 1,602,224 9,304,376
1979 12 (61) 2,987,456 17,557,354
80 14 101 4,987,000 27,780,210
81 18 80 3,300,118 20,512,734
82 8 27 565,891 3,582,904
83 13 85 4,428,741 25,199,944
1984 9 55 2,672,519 14,919,944
85 9 26 973,826 5,521,739
86 4 17 715, 646 4,349,044
87 6 27 1,010,438 5,963,716
88 1 3 12,954 82,663
20 Year Average 7¢ 36 1,460,772 8,344,225
1969-78 Average 4 21 756,086 4,141,425
1979~88 Average 9 48 2,165,459 12,547,025

a Includes only fish exported fram Bristol Bay in brine or chilled sea

water by sea-going tenders for eventual processing.

b Number of operators and tenders unavailable prior to 1970. Figures
in parentheses are estimates.
c Nineteen year average.

(Source: 3)
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Appendix Jable 2. Commercial producrtion and disposition of sockeye salmon, 1n thousands
of pounds, Bristol Bay, 1969-88.°

1

Export
Canned Frozen Cured Fresh Brinel
Year Pounds % Pounds % Pounds % Pounds % Pounds % Total
1969 32,750 93 421 1 331 1 1,593 S 35,095
70 84,932 84 3,236 3 37 + 1 + 13,328 13 101,534
71 52,514 91 1,813 3 15 + 3,162 S 57,504
72 14,045 97 55 + 11 + 21 + 365 3 14,497
73 5,030 93 187 3 24 + 163 3 S,4D6
1974 7,020 B9 147 2 25 + 254 3 456 6 7,902
75 21,319 79 102 - 12 + 375 i S,136 19 26,944
76 28,426 83 88¢ 3 4 - 498 1 4,466 13 34,278
77 27,495 B84 586 2 88 3 3,603 11 32,672
78 37,136 63 6,307 114 4680 1 5,149 9 9,304 16 58,576
1979 ° 44,390 35 38,032 30 3,659 3 22,839 18 17,557 14 126,429
80 46,379 35 31,856 24 4,242 3 23,284 17 27,780 21 133,541
81 S7,456 36 £9,614 31 4,957 3 25,943 17 20,513 13 158,483
82 11,808 12 57,637 6D 3,223 3 20,417 219 3,583 4 96,668
83 54,571 25 103,432 48 5,065 2 26,6410 12 25,200 12 214,889
1984 46,787 34 67,356 49 1,609 1 7,487 S 14,920 11 138,159
85 23,730 18 21,319 68 2,059 1 12,283 9 5,522 4 134,913
86P 11,536 12 75,011 78 V,6447 ] 3,605 4 4,349 5 95,948
g7P 15,191 17 63,149 73 649 + 2,497 3 5,964 7 87,450
88l 6,677 8 73,929 87 610 i 3,379 4 83 84,678
20 Year Average 31,458 33,254 1,507 B,657 8,783 82,278
1969-78 Average 31,067 1,374 127 931 4,601 37,4610
1979-88 Average 31,849 65,134 2,749 14,838 12,547 127,116

Includes all sockeye exported out of Bristol Bay regacrdtess of final processing.
Primarily sockeye salmon exported out of Bristol Bay regardless of final processing.
Frozen and cured production includes some mixed fish (mostly chums).

Preliminary.

o o N =

(Sources: 1, 3, and &)
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Appendix Table 53. Sauth Unimak and Shumagin [sland socxeye and chum salmon preseason
guota and actual commercial catch, in thousands of fish, Alaska
Peninsuls, 1969-88.°

South Unimak Shumagin lslands Total
Sockevye Sockeye Sockeye
Year Actual Quota1 Chum Actual Quota1 Chum Actual Quota Chum
1969 781 254 76 13 857 267
70 1,530 403 153 49 1,683 692
71 565 554 45 115 610 669
72 443 468 76 108 519 576
73 239 189 23 23 262 212
1974 60 S0 15 25 60 7% 15
75 190 165 65 L9 50 36 239 304 101
76 235 350 327 72 75 74 307 634 401
77 193 195 @3 “6 42 22 239 332 115
78 419 428 105 68 94 18 487 592 123
1979 683 900 64 179 200 41 862 926 105
80 2,731 2,513 6457 572 555 71 3,303 3,760 528
81 1,674 1,642 521 351 318 54 1,829 2,346 575
82 1,670 1,850 34 51 408 160 2,121 3,055 1,094
83 1,545 1,469 615 416 324 169 1,961 2,576 784
1984 1, 131 1,114 228 257 245 109 1,388 1,616 337
85 1,495 1,380 345 367 305 134 1,862 2,207 479
86 314 907 252 156 200 99 t70 722 351
87 652 635 406 141 140 37 793 1,199 6443
88 474 1,263 465 282 279 62 756 1,542 527
20 Year Average 841 338 199 73 1,030 408
1969-78 Average L66 247 68 51 526 293
1979-88 Average 1,217 1,347 629 317 297 94 1,536 1,995 522

) The sockeye quota management system was initiated inm 1974, and is based on the final
Bristol Bay projected inshore harvest and rtraditional harvest patrerns.

2 South Unimak includes statistical area 284 in June and July, while
Shumagin Islands inctudes statistical arca 282 in June only.

(Sauvce: 12)



Appendix Table

54. Subsistence salmon catch by district and species,

Bristol Bay, 1969-88.2

Permits
Year Issued Sockeye Chinook Chum Pink Coho Total
NARKNEK-KVICHAK DISTRICT
1969 76,300 400 100 400 77,200
70 145 108,200 300 700 100 200 109,500
71 137 66,400 200 100 53,300
72 170 52,200 400 400 700 100 53,800
73 219 41,600 600 300 500 43,000
1974 263 102,600 1,000 1,100 1,600 200 106,500
75 301 122,600 700 300 200 123,800
76 346 82,200 900 200 1,500 600 86,100
77 352 81,400 1,300 600 100 300 83,700
78 392 93,000 1,200 1,000 1,400 300 96,900
1979 424 75,000 1,200 600 1,200 78,000
80 759 88,200 1,500 1,200 2,100 800 93,800
81 649 85,100 1,000 400 100 1,100 87,700
82 350 71,400 1,100 600 900 1,000 75,000
83 385 107,900 1,000 ‘400 300 900 110,500
1984 382 115,200 900 600 1,300 600 118,600
85 544 107,543 1,179 540 27 1,103 110,392
86 412 77,283 1,295 695 2,007 650 81,930
87 407 86,706 1,289 756 490 1,106 90,347
88 391 88,145 1,057 588 917 813 91,520
20 Year Average 370 86,449 926 620 1,252° 609 88,579
~continued-
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Appendix Table 54. (Page 2 of 6)

Permits
Yeaxr Issued Sockeye Chinook Chum Pink Ccho Total
EGEGIK DISTRICT

1972 2 100 100
73 3 100 100
74 7 300 300
75 3 200 200
76< 2 ~

1977 20 100 100 200 400
78 13 200 100 200 500
79 8 300 100 400
80 3 100 100
81¢ 4

1982 19 2,400 2,400
83 14 700 700
84 24 500 100 300 900
85 23 582 14 21 1 203 821
86 41 1,052 69 58 21 319 1,519

1987 49 3,350 87 139 2 284 3,862
88 52 1,405 97 87 54 333 1,927

17 Year Average 17 861 67 86 200 214 949

—continued-
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Appendix Table 54. (Page 3 of 6)

Permits
Year Issued Sockeye Chinook Chum Pink Ccho Total
UGASHIK DISTRICT
1569 3 100 200 300
70 9 1,400 + + + 1,400
71 9 300 + 100 400
72 13 200 100 100 + 300 700
73 14 200 + 100 + 600 900
1974 8 200 100 + + 500 800
75 1 700 + + + 1,200 1,900
76 21 1,200 100 100 100 300 1,800
77 19 1,000 100 300 + 500 1,900
78 8 500 100 100 + 900 1,600
1979 8 200 + + + 100 300
80 10 200 + + + 200 400
8l 12 600 + + 200 800
82 11 400 + + + 300 709
83 8 500 + + 100 600
1984 8 500 + + 200 700
85 9 233 17 7 143 400
86 27 1,080 83 48 21 335 1,567
87 22 892 104 51 29 272 1,348
88 23 1,400 84 55 35 330 1,904
20 Year Average 12 530 88 96 46 357 1,021

—continued-
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Appendix Table S4. (Page 4 of &)

Permits
Yeaxr Issued Sockeye Chinook Chum Pink Caho Total
NUSHAGAK DISTRICT
1969 162 27,700 7,100 8,200 100 7,100 50,200
70 147 41,100 6,300 9,400 1,500 900 59,200
71 164 42,400 4,400 4,200 2,300 53,300
72 168 24,100 4,000 8,200 1,200 1,000 38,500
73 216 28,000 6,600 7,600 100 2,200 44,500
1974 261 41,200 7,900 10,200 4,300 4,700 68,300
75 340 47,300 7,100 5,600 1,300 4,300 65,600
76 317 34,700 6,900 7,200 2,700 2,100 53,600
77 306 43,300 5,200 7,300 200 4,500 60,500
78 331 33,200 6,600 14,300 11,100 2,500 67,700
1979 364 40,200 8,900 6,800 500 5,200 61,600
80 425 76,800 11,800 11,700 7,600 5,100 113,000
81 395 44,600 11,500 10,200 2,300 8,700 77,300
82 376 34,700 12,100 11,400 7,300 8,900 74,400
83 389 38,400 11,800 9,200 500 5,200 65,100
1984 438 43,200 9,800 10,300 6,600 8,100 78,000
85 406 38,000 7,900 4,000 600 6,100 56,600
86 424 49,000 12,600 10,000 5,400 9,400 86,700
87 474 40,900 12,200 6,000 200 6,200 65,500
88 441 31,086 10,079 8,234 6,316 5,223 60,938
20 Year Average 327 39,994 8,539 8,502 5,402° 4,986 65,027

—cont inued-
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Appendix Table 54. (Page 5 of 6)

Permits
Year Issued Sockeye Chinook Chum Pink Coho Total
TOGIAK DISTRICT
1974 68 7,400 1,200 2,000 500 1,800 12,900
75 41 4,600 800 1,600 2,800 9,800
76 30 2,800 500 900 100 500 4,800
77 41 2,100 400 800 1,100 4,400
78 29 900 300 700 300 500 2,700
1879 25 800 200 300 700 2,000
80 46 3,600 900 300 300 1,200 6,300
81 52 1,900 400 800 100 2,200 5,400
82 50 1,900 400 300 400 1,300 4,300
83 38 1,900 700 900 200 800 4,500
1984 41 3,600 600 1,700 500 3,800 10,200
85 51 3,400 600 1,000 100 1,500 6,600
86 29 2,400 700 800 100 500 4,500
87 46 3,600 700 1,000 1,600 6,900
88 29 2,413 429 716 45 792 4,393
15 Year Average 41 2,888 589 921 2810 1,406 5,980

—contined-
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Appendix Table %4. (Page 6 of 6)

Permits
Year Issued Sockeye Chinook Chum Pink Coho Total
TOTAL BRISTOL BAY
1969 104,100 7,500 8,300 100 7,700 127,700
70 301 150,700 6,600 10,100 1,600 1,200 170,100
71 310 109,100 4,600 4,200 2,500 120,400
72 353 76,500 4,500 8,700 1,900 1,400 93,000
73 452 69,800 7,200 8,000 100 3,300 88,400
1974 607 151,700 10,200 13,300 6,400 7,200 188,800
75 686 175,400 8,600 7,500 1,300 8,500 201,300
76 716 120,900 8,400 9,100 4,400 3,500 146,300
77 738 127,900 7,000 9,100 300 6,600 150,900
78 773 127,600 8,100 16,200 12,700 4,400 169,000
1979 829 116,500 10,300 7,700 500 7,300 142,300
80 1,243 168,600 14,100 13,100 10,000 7,300 213,100
81 1,112 132,100 13,000 11,500 2,600 12,200 171,400
82 806 110,800 13,700 12,400 8,600 11,500 157,000
83 834 149,400 13,500 10,500 200 7,100 181,400
1584 893 163,000 11,300 12,700 8,400 13,000 208,400
85 1,033 149,758 9,710 5,568 728 9,049 174,813
86 933 130,815 14,747 11,601 7,549 11,204 175,916
87 998 135,493 14,356 7,895 689 9,453 167,886
88 936 124,449 11,746 9,680 7,367 7,491 160,733

20 Year Average 766 129,731 9,958 9,857 6,892 7,090 160,442
1969-78 Average 548 121,370 7,270 9,450 5,400° 4,620 145,590
1979-88 Average 962 138,092 12,646 10,264 8,383 9,360 175,295

a Catches prior to 1985 rounded to the nearest hundred fish.
b Includes even years only.
c No permits returneg.

(Sources: 1 and 8)
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Appendix lable 55. Subsistence catch of sockeye salmon by village area, yn numbers of fish,
Kvichak River drainage, Bristol Bay, 1969-88.2

1limana- Port
Year Levelock lgiugig Pedro Bay Kekhanok Newbhalen Nondal ton Alsworth Tetal
1969 1,000b 5,100 4,200 15,000 4,900 44,000 74,200
70 1,600b 11,200 11,200 22,300 16,400 42,900 105,600
71 1,600b 6,500 10,100 12,800 8,500 22,100 61,600
72 1,600b 2,200 4,000 8,300 16,000 24,100 50,200
73 4,800 2,200 2,900 9,200 10,200 8,500 1,300 39,100
1974 8,600 6,200 14,400 21,500 16,400 29,500 1,500 98,100
75 5,300 6,400 8,300 18,000 26,700 48,700 2,100 145,500
76 5,300 6,800 4,400 17,100 16,300 20,500 5,500 75,900
77 2,600 6,000 5,600 14,300 11,400 27,200 4,900 72,000
78 8,900 8,800 11,200 23,700 11,000 17,300 3,000 83,900
1979 4,400 6,600 3,500 16,200 15,900 14,700 4,200 65,500
B0D 6,100 8,100 7,400 22,600 11,100 11,300 6,000 72,600
81 6,600 5,400 9,700 16,500 15,400 15,200 6,800 75,600
82 5,400 1,900 8,200 16,600 13,500 11,200 4,500 61,300
83 4,800 3,300 10,400 20,100 23,800 29,400 4,700 96,500
1984 8,100 6,300 12,100 24,400 15,900 29,100 4,600 100,500
85 6,600 3,400 12,900 21,900 22,300 14,900 4,500 86,500
86 . 6,400 1,600 6,700 18,300 17,000 6,600 3,300 59,900
87 5,700 ¢ 7,300 16,500 27,500 11,800 3,200 72,000
88 3,500 ¢ 5,500 V4,600 29,800 20,700 3,200 77,100
20 Year Average L,945 4,900 8,000 17,485 16,200 22,685 3,165 77,180
1969-78 Average 4,130 6,140 7,630 16,220 13,180 28,480 3,050 77,610
1979-88 Average 9,760 4,067 8,370 18,750 19,220 16,490 4,500 76,750
a Catches rounded to nearest hundred fish., The totals include the harvests of all subsistence

permit holders fishing in each village area, including the harvests of nonresidents of the local
community, area, or district.

b Catches interpolated.

¢ MNO permits issued.

(Sources: ' and 8)
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aAppendix Table 56. Subsistence salmon catch by village area, Nushagak Disctricr,
Bristol Bay, 1969-88.°2

New
Year Dillingham1 Manockotak Aleknagik Ekwok Stuyahok Koliganek Total
1969 33,500 7,700 3,900 2,600 1,300 800 49,800
70 33,300 8,100 1,200 10,700 3,000 2,900 59,200
71 18,100 8,600 4,200 10,400 5,600 6,400 $3,300
72 12,600 3,900 800 6,700 7,000 7,500 38,500
73 19,700 4,700 1,100 8,600 6,800 3,600 46,500
1974 23,900 11,600 2,300 10,500 11,800 8,200 68,300
75 22,100 7,100 2,300 6,800 19,200 8,100 65,600
76 17,700 8,400 2,000 9,000 11,100 5,400 53,600
77 15,700 8,100 1,500 8,000 20,900 6,300 60,500
78 27,700 3,200 2,700 12,900 14,200 7,000 67,700
1979 20,600 7,400 1,000 7,200 17,200 g€,200 61,600
a0 47,900 8,200 3,500 10,400 22,200 20,800 113,000
81 23,900 6,700 2,900 8,800 23,600 11,400 77,300
82 24,700 2,900 2,600 7,500 22,600 14,300 74,400
83 20,100 5,300 1,900 5,800 18,700 13,300 65,100
1984 30,500 4,100 2,600 7,200 16,500 17,100 78,000
85 22,900 3,600 1,600 7,000 14,500 6,800 56,400
86 319,900 5,500 6,900 7,800 26,400 8,200 86,700
87 33,500 5,900 3,700 6,400 11,400 4,900 65,200
88 29,600b 5,500 2,400 6,100 11,700 5,700 61,000
20 Year Average2 25,495 6,325 2,915 §,020 16,285 B,345 64,985
1969-78 Average 22,430 7,140 2,200 8,620 10,090 5,620 56,100
1979-88 Average 28,560 5,510 2,830 7,620 18,480 11,070 73,870

1 lncludes the village of Portage Creek.

2 Over the past 20 years the average Nushagak subsistence catch was comprised of 62%
sockeye, 13% chinook, 13% chum, 8% pink and 8% coho salmon.

a Catches rounded to nearest hundred fish. Totals include the harvests of all
subsistence permit holders fishing in each village area, including non-residents
of the local community, area, or district.

b Inctudes permits issued 1n Clarks Point and Ekuk.



APPENDIX A BRISTOL BAY SOCKEYE
FORECAST EVALUATION FOR 1988

The following abstract is an excerpt from ADF&G Technical Fishery
Report 88-05, "A Synopsis and Critique of Forecasts of Sockeye
Salmon Returning to Bristol Bay, Alaska in 1988" by Stephen M.
Fried, Beverly A. Cross, and Henry J. Yuen.

ABSTRACT

The total number of sockeye salmon (Oncorhynchus nerka)
forecasted to return to Bristol Bay in 1988 is 28.3 million (80%
confidence interval: 14.7 to 42.1 million). Returns are expected
to exceed spawning escapement goals for all systems, and the
total harvest is projected to be 18.6 million sockeye salmon (80%
confidence interval: 5.5 to 32.4 million). This forecast was
based on a modified ADF&G method which omitted data prior to the
1978 return vyear from calculations wusing spawner-recruit,
sibling, and smolt data. To compare the performance of the
modified ADF&G method with past methods, a hindcasting procedure
was used to calculate modified ADF&G method forecasts for 1984-
87. Modified ADF&G method forecasts had a lower mean percent
error (a measure of bias) and a lower mean absolute percent error
(2 measure of accuracy) than forecasts based on the old ADF&g
method (which used all available data), the Japanese Research
Vessel Catch (JRVC) method (which used data on immature sockeye
salmon captured during July near the Aleutian Islands in con-
junction with air temperature data), and the composite of these
methods. For 1988, the old ADF&G method, the JRVC method, and
the composite of these methods produced total return forecasts of
18.1, 15.1, and 16.7 million sockeye salmon, respectively.
However, a total xreturn of less than 20 million sockeye salmon
has not been observed since 1977. The outloock for 1988-91, based
only on the spawner-recruit component of the wmodified ADF&G
method, is for the total number of sockeye salmon returning to
Bristol Bay to be greatest in 1989 (39.1 million) and least in
1991 (27.9 million), mostly due to variations in returns to the
Kvichak River system.
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APPENDIX C

UNIVERSITY OF WASHINGTON

SEATTLE, WASHINGTON 98195

Fusheries Research Institute. WH—10

DATE: 14 June 1988
TO: Bristol Bay Salmon Processors s
A2
FROM: Robert L. Burgner, Professor Emeritus
Robert V. Walker, Fishery Biologist44§%Q9¢»

SUBJECT: 1988 run timing, Brilstol Bay sockeye

We enclose graphs predicting the timing of the 1988 sockeye run to
Nushagak and Naknek-Rvichak, based on the relationship between run
timing and the combined mean Adak and Cold Bay air temperatures for May.
As we have commented to you in past years, there has been a good
correlation between Aleutian/Peninsula air temperatures and sea surface
temperatures just south of the eastern Aleutians. Bristol Bay rums have
tended to be earlier when late spring air temperatures are warmer than
average. The regression relationship explains only about 50%Z of the
annual variation in run timing. Yn 1987, the runs to the two districts
averaged about one day later than the regression predicted.

The mean Adak-Cold Bay air temperature for Mav 1988 was 40.2°F,
within 0.1 degree of the 1986 mean (40.1°F) and the 1360-1987 average of
40.3°F. This forecasts the midpoint date of the 1988 run for the
Nushagak at 5 July (Fig. 1) and for the Naknek-Kvichak at 3 July
(Fig. 2). These dates are very close to the historic means of the
midpoints of these runs.

In the past two years, we have also commented cn the March ana
Aprll sea surface temperature data provided by charts in the government
publication Oceanographic Monthly Summary. Based on those charts, we
suggested the runs might be later than forecast. However, this year,
that publication is running several months behind schedule and is not
sufficlepntly current to be of use to us in evaluating our 1988 riming
forecasts.

RLB: RVW: as
atts.
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APPENDIX D. Alaska Board of Fisheries Regulatory Action and Management rolicy

%gggges for Commercial Salmon and Herring Fisheries, Bristol Bay,

Register , 1988 FISH AND GAME 5 AAC 06.200
5 AAC 06.320

CHAPTER 06.
BRISTOL BAY AREA

5 AAC 06.200(a), (c), and (d) are amended to read:

5 AAC 06.200. FISHING DISTRICTS, SUBDISTRICTS, AND SECTIONS.
(a) Nushagak District: all waters of Nushagak Bay north of a line
from 58°33' 48" N. lat., 158947' 12" W. long.(Nichols Hills) to
58939' 24" N, lat., 158°19' 12" W. long. (Etolin Point),

(1)
(2)
(3)

(c) Egegik District: all waters north of Loran C line $990-
Y-32630, east of Loran C line 9990-2-45140, and south of Loran C
line 959%0-Y-32570.

(d) Ugashik District: all waters south of Loran C line 9%990-
¥-32782 and east of a line connecting an ADF&G regqulatory marker
at Cape Menshikof (Loran C coordinates 9990-Y-32891 and 9990-Z-
45229) with a point at the intarsection of Loran C lines 9930~Y-
32782 and 9990~-2-45150.

(In effect before 1982; am 4/14/82, Register 82; am 5/11/8S,
Register 94; am / /88, Register )

Authority: AS 16.05.251
5 AAC 06.205 is added to Article 2 to read:

5 AAC 06.205. USE OF ILORAN C. Loran C boundaries, lines, and
coordinates mean the electronic signal. If the Loran transmitters
are not operating correctly, the boundaries, 1lines, and
coordinates are as marked by ADF&G requlatory markers. (EfE.

/ /88, Register )
Authority: AS 16.05.251

5 AAC 06.310 ia amended to read:

5 AAC 06.310. FISHING SEASONS. Salmon may be taken only from
June 1 through September 30 and only during open commercial salmon
fishing periods. (In effect bafore 1988; an / /88, Register

)

Authority: AS 16.05.251
5 AAC 06.320(a), (b), (¢), (4), and (e) are amended to read:

5 AAC 06.320. FISHING PERIODS. (a) In the Togiak District
salmon may be taken only as follows:
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APPENDIX D (con't.)

Register , 1988 FISH AND GAME 5 AAC 06.331

(1) in the Cape Pierce, Osviak, and Matogak Sections
from 9:00 a.m. Monday to %:00 a.m. Saturday:

(2) in the Kulukak Section from 9:00 a.m. Monday to 9:00
a.m. Thursday:

(3) in the Togiak River Section from 9:00 a.m. Monday to
9:00 a.m. Friday.

(b) In the Nushagak District

(1) from 9:00 a.m. June 1 to 9:00 a.m. July 17, salmon
may be taken only during periods established by emergency order:;

(2) after 9:00 a.m. July 17 salmon may be taken only
from 9:00 a.m. Monday to 9:00 a.m. Saturday.

(¢) In the Naknek-Kvichak District

(1) before 9:00 a.m. June 23 and after 9:00 a.m, July
17, salmon may be taken only from 9:00 a.m. Monday to 9:00 a.m.
Saturday:

(2) from 9:00 a.m. June 23 to 9:00 a.m. July 17, salmon
may be taken only during periods established by emergency order.

(d) In the Egegik District

(1) before 9:00 a.m. June 23 and after 9:00 a.m. July
17, salmon may be taken only from 9:00 a.m. Monday to 9:00 a.m.
Friday;

(2) from 9:00 a.m. Juna 23 to 9:00 a.m. July 17, salmon
may be taken only during periods established by emergency order.

(e) In tha Ugashik District

(1) before 9:00 a.m. June 23 and after 9:00 a.m. July
17, salmon may be taken only from 9:00 a.m. Monday to 9:00 a.m.
Friday:

(2) from 9:00 a.m. June 23 to 9:00 a.m. July 17, salmon
may be taken only during periods established by emergency order.
(In effect before 1985; am 5/11/85, Register 94; am _ / /88,
Register )

Authority: AS 16.05.060
AS 16.05.251

5 AAC 06.331(a)(l)(D) and (g) are added to read:
S AAC 06.331. GILL NET SPECIFICATIONS AND OPERATIONS. (a)
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APPENDIX D (con't.)

Register , 1988 FISH AND GAME 5 AAC 06.333
5 AAC 06.343

Gill net mesh restrictions are as follows:
(1) in the Nushagak District

(D} gill net mesh size may not be less than 5 3/8
inches during periods established by emergency order for the
protection of pink salmon;

(g) During the hours between sunset and sunrise, each gill
net must display a light. For drift gill nets, the light must be
located at the end of the net furthest from the fishing vessel.
For set gill nets, the light must be located at the end of the net
furthest from the shore. (In effect before 1984; am 4/28/84,
Register 90; am 5/11/85, Register 94; am 7/14/85, Register 95; am
4/18/86, Register 98; am __/_ /88, Register )

Authority: AS 16,05.060
AS 16.05.251

5 AAC 06.335(c) 1is added to read:
S AAC 06.335. MINIMUM DISTANCE BETWEEN UNITS OF GEAR.

(c) In 