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Kuskokwim Area. Commercial harvest guidelines and gear restric-
tions in recent years have been promulgated to offset increases
in fishing effort and efficiency so that adegquate subsistence
harvests and spawning escapements could be maintained.

In 1983, provisional spawnhing escapement objectives were establi-
shed for the area's major spawning systems. Objectives were
established based on the average escapement counts obtained in
these systemg since 1959, The objectives are considered to
represent the escapement levels needed to maintain the salmon
stocks at past levels of abundance., Continuing assessment of
salmon returns may require future adjustment of the objectives to

maximize salmon production.

The Kuskokwim River subsistence salmon fishery is one of the
largest with over 850 families participating. Subsistence
catches ¢of chinook salmon in the RKuskokwim River often exceed the
commercial catches of this species., Technological improvements
in commercial fishing gear have increased efficiency of the
subsistence fishery since the same units of gear are freguently
used in both fisheries, The Division of Subsistence has prepared
a special Board report on the subsistence salmon fishery in the
Kuskokwim.

Commercial fishing time is adjusted during the season in response
to return magnitude as indicated by commercial catch data, test
fishing and spawing escapement monitoring. Evalwnation of annunal
spawning escapements is accomplished through aerial surveys of
"key” index streams and lakes throughout the area, a weir
project in the Holitna drainage, sonar counters on the Aniak and
Kanzktok Rivers and a counting tower on the Goodnews River.

Due to turbid water conditions and inclement weather, accurate
estimates of escapements in all streams cannot always be
obtained. Most spawning streams are located many miles upstream
from the commercial fishing districts so that timely escapement



1986 BOF PRESENTATION ON YUKON CHINOOK EXPLOITATION RATES
I. INTRODUCTION

1. I would 1like to begin my presentaticn with a review of the
complex mwnature of managing the Yukon chirnook resouree — drainaoe
wide.

2. EFigure 1. shows the Alaskan portion of the Yukon drainage.

a. & commercial fishing districts — lower 3 gillhnets
upper 32 fishwheels & gillnets

b. subsistence fishing occurs through out the drainage

c. Canadiarn commercial fishery comducted below confluence of the
Stewart river with the majority below Dawsor. Subsistence also
through out much of the drairnage

4. The vast majority of the harvest is taken over a very short period
of time in the lower Yukon yet mast spawning occurs hundreds of miles
away. and there are additional upriver harvest to be considered.

In Example
S. Fish that spawn in Canada undergo fishing pressure in 5 districts
im Alaska and 1 in Canada.

&. Chincok from the Tariana— 4 mainstem districts ard 1 in the Tanana
7. Kovukuk -4

8. Andreafsky and Anvik Rivers - anly 3.

9. It is very difficult to exploit all spawning stocks at their
aoptimum level. Each stock potentially passes through a different
rumber of districts arnd undergoes a different exploitation rate.

1. A5 managers we& are very interested in the timing of these
different stocks and their contributions to the different fisheries.
We want to know the total return drainage wide in order to attempt to
optimally harvest all stocks.

11. Therefore when the US entered into negotiations with Canada cver
Canadian origin chinook arnd chum salmon in 1985 a forum was oreated

for each country to share knowledge of status of these stocke of

salmon






Ve I have also included a Table after this figure in your packet
which includes harvest by run for the years shown in this figure.
This table corresponds to the upper figure and inludes Cawnadian catch.

4., The second project is a tagging study conducted by the Canadian
DFO

a. This taggimg study was conducted in 1982 and 1983 arnd results
were published in 1985.

b. Results from taggivng conducted in 1985 and 1986 are only
preliminary

C. Chirook and chum salmon were tagged and released just upstream
of the UB/Canada  pborder and recaptured further upriver by the
commercial fishery. A estimate of fish crossing the border was made
based on the ratio of tag to untagged fish in the commercial catch.
Eacapement became the difference between the estimate crossing the
border and all known harvests.

d. the Department 1is currently in the process of reviewing this
project and to date we have not detected any major problems with the
chinook escapement estimates.

III. Total return and exploitation of upper stock (Canadian)

1. Figure 4 The upper portion of Figure 4 represents total return of
Canadiaw origin chirnook salmori.
a. Here the number of fish is on the Y-axis for the yrs 828-83

b. The top part of each bar w/small red covass hatching
represents escapements as estimated by the Caniadian tagging study.

C. the next portion of each bar represents harvest taken in
Canada - the med. green cross hatching

d. the lower portion of each bar represents Alaskanm harvests
allocated to upper run fish based on scale pattern analysis , from our
stock comMposition modeling project.

€. v™un size has varied from 94,00 in 84 to 145,080 in 1983

2 Given an estimate of total return we can now estimate the level of
exploitation undergone by this stock.

a. the lower portion of this figure presents the explaitaficn far
Canadian origin stocks in 82-85



ie Y—axis is the proportion of total run that was caught. This
@xploitation represents the percent of total returm harvested in the
commercial, subsistence and €port fisheries combined.

it. in 1982 84% of the total return was harvested leaving only 1&%
to spawrn and reproduce.

iii. In 19832 78% of the Canadian eripgin chinook were caught.

iv. in 1984 B&7%

Ve in 1985 there was a 904 exploitation rate or in other words
90% of that year?s returning Canadian origin chincok were harvested
allowing only 18X to reproduce.

b. These levels of exploitation are thought to be excessive

c. On this Figure a line of maximum allowable exploitation of &7%

has beeri drawnr. In other words, what we kKnow about chinook stocks

indicates that on average you can harvest &7% a&and still maintain the
run size by allowing 233% to spawn.

2. Currently we do not have any estimates of return per spawner for
the upper Yukon stack but using informatiornn an other chinoaok stochks
we would expect a return per spawner of 2 to 1 aover the long run

and this translates into an exploitation rate of &7%

a. In other words we estimate that each spawning adult can produce
enough offspring so that 3 will return as adults of which & can be
caught allowing 1 to spawn and renew the cycle. This would maintain the
current level of production. i.e 2/3 or 7% can be caught -ard 1/3
escapes to spawn.

b. In pcontrast at recent levels of exploitation we are expecting a
much different level of groduction in erder to continue this level of
fishing and maintain run size.

for Example:
at 79% expl. each spawner must produce 4 returning adults
at 9% expl. each spawner must produce 12 returning adults

c. In other words exploitation rates on Canadian origin chinook
have been too high for 2 of the last 4 years and run size may
decline as a result.

4. This analysis wag complated in the spring of 1986 and the results
were presented to the US delegates at the April negotiations with
Canada.

a. These results were also made available to our management staff
and were important elements underlying the development of our 886
management plan and exacution of the 86 fishery.









C. In this figure we see large differences in the percernt of each
run that returns at a given age.

i. a higher % of the lower run returns as age 4 and 5
ii. upper run returns mostly as age €& with equal #'s 5 and 7

d. only some of these differences can be explained by the fact that
orily Qillrmets are used to catch lower rurn fish and boath gilinets and
fishwheels are used upriver to cateh Canadian origin and middle run
chinock. Fishwheel select for age 4 and S while large mesh gillnets
select for older larger age & and above

. Again the lower run was found to differ enouwugh from the upper
rurn not to be able to assume equal size composition and vulnerablilty
to pgillrets. In contrast the middle run Tish were determined to be
similar ernough.

11. Figure 8 presents the results of this analysis the top figure is
total returvt in rnumbers of fish for middle run chinook in 82, 8% and 85.

a. Total return is estimated to be 58,00@ in 1982, 134,@00@ in 1983
arnd 53,002 in 1385.

b. the bottom part of each bar with the blue slash represents
total drairvniage catech from our stock composition project.

c. the upper part or red cross hatched is the difference between
total return and catch our spawning escapements

12. The lower figure are the estimates of expleoitation.

a. the y-axis represents the proportion of total run that was
caught in 82-8%
i. inm 82 - 72% of the middle run returm was harvested
ii. in 83 - S58%

iii. 78% in 1985

b. again I have drawn in cur estimate of. maximum allowable
exploitation the black line at 67% and we can see & of the three years
exceed that level

VI CONCLUSION

In Summary let

l1.Figure 9 again present the exploitation rates for the two
stocks: Camnadian origin in the upper portion of the figure and
middle in the lower portion for 82-85. These 2 important stocks

comprise on average 75% of the chirnocok harvest in Alaska.

a., maximum exploitation has been exceeded:
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Figure 2. Chinook salmon spawning areas in the Yukon River drainage.




Yukon River Chinook Salmon Harvests
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-0le 1. Allocation by region of origin of chinock salmon from Yukon River
commercial, sport, and subsistence catches, 1982-19835.

1982 1983 1984 1985 Average

Location No. Pct. No. Fect. No. Pct. Na. Pct. Pct.
Lower 23,949 14.1 23,576 10.9 91,970 29.1 63, 392 30.7 21.2
Middle 40,943 24.1 78,048 36.0 63,781 39.7 41,383 aa.1 29.@
ARlaska Total 64,892 8.2 101,624 46.9 115,731 64.7 104,775 50.8 50.2
Upper 104, 806 6{.8 115,239 g93.1 63,037 33.3 101,341 49, 2 49,8
Total 169, 658 180.@ 216,863 100.0 178,788 1@3.0 206, 316 180. @ 1e0.@

1/ The average contribution of upper run chinook to RAlaskan fisheries is 45%
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1982 Lower Yukon Testfish CPUE

Chinook Salman — 8—1/2" nets
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Figure 6
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Yukon River Chinook Salmon 1883
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YUKON RIVER MIDDLE RUN CHINOOK

CATCH AND ESCAPEMENT, 1962—1085
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YUKON RIVER MIDDLE RUN CHINOOK SALMON

HARVEST EXPLOITATION RATES, 1982—1085
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