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The Fraser River Sockeye Task Force was establis}é in May, 1987 to develop a
management and enhancement plan that would maximize/sockeye gsalmon production in
the Fraser River.. Tfhe impetus for this initiative was the Pacific Salmon Treaty,
signed in 1985, which limits the United States catch of fraser sockeye and ensures
that Canadians receive benefits resulting from increases in the size of runs.

. Histor ical catch, stock recruit and habitat ceapacity information all indicate
that the Fraser River has the potential to produce sockeye runs much larger than
current levels. The sp

ing grounds of th watershed were egtimated to suypgport
appfoximately 12 milligh sockeye which cou theoretically produce runs Oy Up to
30/milliory or more. ake rearing capacit

was estimated to be gufficient/for the

1llion spawners. A 7 L po 2
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\‘A he Task })orce concluded , while it mtheoretically possible to produce 6&60‘.1
runs of 30 million or more Wﬁmy—m—m‘” -4 increase—all-
sdominant “year—tevels. This conclusion is based on uncertainty about
cyclic dominance and the current low escapement levels of many stocks. Therefore,
more conservative interim escapement goals are recommended for each of the main
> stocks and two experimental windows are identified to address the cyclic dominance
questions. The interim escapement goals are expected to produce average cycle
year r)uns ranging from 8 million to 23 million (16 million average for all
/ - cycles).

fry pro ed by 33

Al ternative strategies to rebuild to interim escapement’ goals were evaluated
through computer modeling. The strategies were compared for their total economic

o penefits, initial harvest reductions required and ability to meet interim

-... escapement goals.jﬂequnended ap%iche were developed for eac cycle, e VO
PRy Y- Y AN 2~ acsun o i bath arb Lo [Eth S o0 A oesd A€ g
The modeling to develop basic fecommendations for rebuilding was based on “uu;

averages which does not account for variations in annual run size. An approach to /.,
implement the rebuilding strategy was developed which accounts for variation in

the annual run size. The recommended approach is based on target stock harvest

rates and involves 3 flexible escapement schedule. Escapement goals will vary

with run size between pre-determined minimum and maximum escapement levels.
Surplus escapements are likely for some stocks with this plan and require a policy

to handle them.

The Task Force also examined enhancement technology as 8 complement to
natural rebuilding, carried out preliminary analysis of the effects of the plan on
other species and identified research and monitoring requirements to resolve

l‘ uncertainty.

W,

VW The key elements of the Task Force findings are as follows:

i 4. Fraser sockeye production can be increased substantially on all four cycles
9 ( in 4 to 16 years (1 to 4 cycles). }

} ' 2. The Task Force feels that it is too risky and impractical to achieve the same

L level of production on all four cycle years at this time. However, it

oo ﬂ/) recommends experimental reduction in harvest rates on selected timing periods.
in two cycles as 8 method of learning about the mechanisms behind cyclic

. i
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The basic approach involves cutting back harvests during the first four years
to increase escapements, then stabilizing harvest rates at about 70%, 10
percentage points below the current levels e innsbet0%,

An implementatioh plan was recommended by the Task Force that takes into
account annual varistion in run size. Likely surplus escapements generated
from this plan require that new policy be developed for dealing with them.

The Task Force, although confident that objectives can be met, identified a
nunber of uncertainties which include cyclic dominance, freshwater and marine
carrying capacity, climatic change, disease and enhancement technology. The
Task Force strongly recommends that a monitoring program be implemented as an
integral part of the program to assess, evaluate and, if necessary, modify
the plan as it proceeds. '

The Task Force assumed in the analysis that habitat quality and quantity
would be maintained at present levels. The Task Force recommends that the
habitat planning work that is just beginning, and projected to take two years

to complete, be rsued with t riorit . . d .
mplete, Pwe AN 0L A AR ey et /,éd

The Task Force f6und that the initial impact of the plan would be positive on
other species.” However, changes to existing patterns of fishing will have to
be made, affecting allocations by gear and area, in order to harvest rebuilt
stocks in later years. These adjustments must be planned in consultation
with industry.

Enhancement is an important component of the rebuilding process. Tentative
suggestions for projects to assist rebuilding are provided along with major
production activities. Further work is necessary to priorize and evaluate
these projects.

The Task Force believes Fraser River sockeye production can increase

substantially. Achieving this potential will require alterations from current
sockeye management. As these changes affect resource users, public consultation
is essential to the further development and acceptance of any rebuilding scheme.

CAN185434_0007
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INTRODUCTION

The Fraser River is the greatest sockeye salmon producing river in British
Colunbia and possibly the world. The recent (1981-88) commercial catch of Ffraser
sockeye averaged 7.4 million fish per year for Canada and the U.S. combined, of
which 5.4 million were taken by Canada. The Canadian catch of Ffraser River
sockeye for this period was 71% of the total sockeye catch for British Columbia
and had an average wholesale value in the order of $124 million, As well, Fraser
sockeye are of paramount importance to the Indian food fishery with the catch in
recent years averaging 453,000.

It has long been a desire of Canadians to develop fraser River sockeye runs
to their full potential for the benefit of Canada. The Pacific Salmon Treaty
between Canada and the United States, signed in 1985, ensured that Canada would
reap the benefits of increased production because limits were now placed on the
United States catch. To begin to capitalize on this opportunity, the Area
Planning Committee of the fraser River, Northern B.C. and Yukon Division formed
the Fraser River Sockeye Task force in May, 1987. The Task Force was ingtructed
to develop a plan to increase the fraser River sockeye stocks to an average run
size of at least 30 million fish. Specific objectives were to:

1. maximize production from natural habitat and supplement with enhancement as
appropriate

2. identify effects on other species

3. identify uncertainty of outcomes, and

4. identify changes to current fishing patterns.

The Task Force first approached the assignment by assessing the feasibility
of achieving the 30 million production goal. This was done by examining and
analyzing data collected mainly by the former International Pacific Salmon
Fisheries Commission. This is generally considered to be one of the-mest complete
salmon data bases in the world. Even so, the Task Force recognized that there
were some limitations with the data and took this into account when drawing
conclusions.

The next phase of the assigrment focused on development of a plan for
achieving the objectives. Extensive computer modelling was undertaken to evaluate
alternative rebuilding strategies. The results of these analyses and the
management approach recommended by the Task Force are presented in this report
along with a scheme for implementing the plan on an annual basis. Preliminary
enhancement recommendations that would sugment wild stock rebuilding in a
complementary manner are also included. The report discusses areas of uncertainty
that could affect the outcome of the plan, comments on potential effects on other
species and implications on fishing patterns, and provides recommendations for
monitoring and assessment. To aid readers unfamiliar with Fraser River sockeye,
brief overviews of their stock status and management are included.

The plan presented here is essentially a framework around which specific
annual plans will be developed. Since the full potential of the watershed is not
known with certainty, the plan must have the flexibility to respond to new
information as it becomes available.

CAN185434_0009
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STOCK STATUS

Sockeye spawn 1in approximately 100 tributaries throughout the Fraser River -
watershed (Fig. 1) and the resultant fry rear in sbout 20 lakes for one year
(occasionally two) before migrating seaward as smolts. The majority of stocks and
the largest individual populations spawn in the upper Fraser beyond Hope, where
most rearing lakes are situated. The 7 largest stocks comprise 85% of the total
spawning population. Major stocks include Adems, Late Stuart, Early Stuart,
Chilko, Stellako, Birkenhead and Weaver (Fig. 2). Fraser River sockeye rear in
the Gulf of Alaska and mature mainly at age 4 (approximately 90%) with the
remainder returning at age 3 (jacks) and age 5. Each spawning sockeye produces an
average of 5 adult sockeye with wide annual variations.

Many Fraser River sockeye populations have a four year pattern of adult
returns characterized by one strong year (dominant) followed by a moderately
abundant year (sub-dominant) then two relatively weak years. This pattern is
often referred to as cyclic dominance. It is largely confined to stocks gpawning
upstream from Hope. Until early this century all upriver stocks were dominant on
the 1985 cyclic. Since then, following the collapse and rebuilding of runs,
dominance has developed on different cycles for the various stocks. In the Stuart
and Quesnel systems, for example, it has been re-established on the original 1985
cycle whereas in the Shuswap system it now occurs on the 1986 cycle, dominated by
the Adams River run (Table 1).

Table 1. Dominant cycles for major Fraser River sockeye stocks.

1985 1986 1987 1988

cycle cycle cycle cycle
Early Stuart X
Late Stuart X
Horsefly X
Stellako X X
Chilko X X
Birkenhead X X X X
Adams X
Shuswap X
Weaver X X X X

Although cyclic dominance has been observed in Fraser sockeye returns since
the early 1800's, the mechanism behind it remains a subject of much debate.
Several hypotheses have been advanced to explain the occurrence of cyclic
dominance. Ward and Larkin (1964) and Larkin (1971) analyzed historical returns
of Lower Adams River sockeye and conducted computer model simulation studies to
arrive at the hypothesis that cyclic dominance was the result of depensatory
mortality of sockeye juveniles due to predation in Shuswap Lake. Anothex‘
hypothesis is that cyclic dominance is a function year class interactions related
to food supply in the lakes, i.e. that most lakes are only capable of supporting

CAN185434_0010



FRASER RIVER WATERSHED A
Tokly Lake

Figure 1. Sockeye salmon spawning grounds in the Fraser River watershed (adapted
from Report of the Fraser River Panel to the Pacific Salmon Commission on the
1987 Praser River sockeye and pink salmon fishing season).

CAN185434_0011






-8 - DRAFT

only large year in every four. A third hypothesis is that cyclic dominance is
maintained by depensatory fishing pressure (Walters and Staley, 1987).
Understanding the reasons controlling cyclic dominance is extremely important from
a stock rebuilding perspective. If it does not have a biological basis,
gubstantially greater production should be possible on off cycle years by
increasing spawning escapements. If there is a biological mechanism involved, the
potential for expansion is much less.

Since early this century, Ffraser sockeye have gone from a level of high
abundance to sudden low abundance followed by a long period of rebuilding (Fig.
3). The size of the Fraser sockeye runs in the early years of the fishery is
difficult to determine because catch records are incomplete and reliable
information on spawning escapements is lacking. From an analysis of the canned
pack records, the IPSFC estimated that for the period 1894 to 1913 the average
catch on the 1985 cycle was 23 million sockeye while on the other cycles the catch
averages ranged from 3.5 million to 5 million Fish (IPSFC, 1972). The catch for
all years combined averaged 10 million. These estimates may be conservative
because many sales were apparently not recorded and there was extensive wastage of
fish, particularly on the big years (Ricker, 1987). A blockage in Hell's Gate
Canyon in 1913 destroyed a substantial part of the dominant sockeye run by
limiting access to the upriver spawning grounds. This blockage, coupled with an
intensive fishery in 1917, which allowed only a small escapement, reduced the 1985
cycle to approximately the level of other cycles and eliminated the dominance
feature (Aro and Shepard, 1967). In addition to the Hell's Gate obstruction, a
logging splash dam at the outlet of Adams Lake and a placer mining storage dam at
the outlet of Quesnel Lake contributed to the decline of the Fraser sockeye

. populations. For the 10 year period of 1918-27, following the collapse of the

t !s Gate slide and other factors, the total run was estimated
to be average only 1)6 million sockeye per year. Removal of dams, subsequent
i i passage facilities at Hell's Gate and at several other

locations, and requlatory control of the fishery to increase escapements, have led
to increased production (IPSFC, 1972).

More recently (1977-78), the total runs of fraser River sockeye averaged 8.2
million, with a range from 3.1 million in 1980 to 15.9 million in 1986. Averages
for the individual cycles ranged from 4.3 million on the 1984 cycle to 13.1
million on the 1986 cycle. The 1986 cycle runs have been larger on each
subsequent year since 1962, when the run declined sharply to 3.4 million from 18.7
million in 1958, The 1985 cycle reached a modern-day record of 13.9 million in
1985, predominated by a return of over 8 million Quesnel Lake sockeye. Returns on
the 1984 and 1987 cycles have also increased. These larger runs are the result of
increasing spawning escapements although above average productivity rates in
recent years have contributed to the improved returns.

Spawning escapements of Fraser sockeye have averaged 1.9 million over the
past 12 years. Cycle averages range from 1.1 million for the 1988 cycle to 3.4
million for the 1986 cycle. Two stocks have been particularly notable for their
rate of growth: Horsefly on the 1985 cycle and Lower Shuswap on the 1986 cycle.
Escapements to the Horsefly River increased from 1,100 in 1941 to 1.1 million in
1985, while the Lower Shuswap escapements rose from 17,000 in 1954 to 600,000 in

. 1986.
Along with total runs and escapements, catches have also increased. For the
past 12 years the total commercial catch of Fraser sockeye has averaged 5.9

CAN185434_0013
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million Ffish, with Canada harvesting 4.7 million and the U.S. 1.7 million.
Catches in 1985 and 1986 were the highest since 1958 at approximately 12 million,
Within Canada, the most important fishing area in the last twelve years has been
Johnstone Strait (1.8 million average) which has benefitted from several years of
high diversion, followed by the Fraser River (1.0 million average) and Juan de
Fuca Strait (0.8 million average). The troll fishery off the west coast of
vancower Island is also a major catch area for Fraser sockeye (average of 0.6
million), particularly on the big Adams River years. Catches in the Indian food
fishery have been increasing, reaching 555,000 in 1986 of which 534,000 were taken
in the Fraser River.

Exploitation rates on fraser sockeye have averaged 75-80%. On some years the
exploitation rate has reached 85%, and rates over 80% are not uncommon. The
average exploitation rate on the 1986 cycle is about 5-7 percentage points lower
than on the other cycles. There has been little change in the average commercial
exploitation rate over the past 35 years, but the Indian food fishery rate has
more than doubled (to an 1977-88 average of about 5%). Although the Indian food
fishery exploitation rate is low overall, it may be high on some stocks.

CURRENT MANAGEMENT PRACTICES

Fraser River sockeye are harvested in a number of fisheries as they migrate
from the offshore ocean rearing areas to the spawning tributaries. The first
major fishery encountered is the troll fishery off the West Coast of Vancouver
Island. Entry into the Strait of Georgia is through Johnstone Strait and the
Strait of Juan de Fuca where fishing by seines and gillnets occurs. The
proportion of the run migrating through Johnstone Strait averages 24% but varies
substantially from year to year with up to 80% of the sockeye taking this route is
some years. Once i e~Seraif, of Georgia, Fraser sockeye are again subject to
troll fishing a o gillnet fishing off the mouth of the Ffraser
River. Some are a 3 in the Indian food and sport fisheries within the
Strait of Georgia. The gillnet fishery within the Fraser River is the last major
commercial fishery encountered. Indian food fisheries for sockeye operate
throughout the Fraser River watershed.

There are three basic objectives in managing Fraser River sockeye: 1.
achievement of spawning escapement goals for each major stock or stock group and
2. allocation of catches between Canada and United States, and 3. allocation of
catches amongst major user groups. Management of the runs is influenced by many
factors making it a highly complex process.

The primary tools used for managing the fishery are knowledge of the size of
the major runs and their migration timing through the fishing areas. There is
substantial overlap in migration timing of sockeye stocks making it impossible to
manage most of them independently (Fig. 4). Typically, management is based on
five or six of the largest stocks. Openings and closures in each of the fisheries
are planned to achieve escapement targets on these stocks. This results in
co-migrating stocks being harvested at the same rate. If the harvest rate on
co-migrating stocks become excessive, the fishing plan is sometimes adjusted to
minimize impacts to the extent practicable. During the fishing season estimates
of run size and stock composition are constantly revised to enable more precise
management to occur.

CAN185434_0015
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Incidental catches of other stocks snd species are taken while fishing for
Fraser River sockeye. In recent years, some adjustments in fishing patterns and
gear have been made to limit catches of other species, primarily chinook. Given
growing concerns regarding non-target species this could become more of a
management constraint in the future. The problem is primarily confined to net
fisheries as trolling for sockeye is conducted with specialized gear and
techniques which result in minimal by-catch of other species.

Until 1986, management of Fraser sockeye was primarily the jurisdiction of
the IPSFC which was required to divide the catch taken in a Convention Area
equally between Canada and the United States. Fraser sockeye caught outside of
the Convention Area, in fisheries managed by Canada (e.g. Johnstone Strait and
much of the West Coast troll), were not subject to the international sharing
arrangements. Under the Pacific Salmon Treaty, sharing arrangements now include
Fraser sockeye caught in all fisheries. Within the Fraser Panel Area (equivalent
to the former IPSFC Convention Area) (Fig. 5) in-season management is conducted by
the fraser Panel. DFO0 is responsible for managing Canadian fisheries outside the
Panel Area but must coordinate management actions with those of the Fraser Panel
to ensure that escapement and allocation objectives are met. The U.S. catch 48 WA
limited to an agreed upon percent of the total allowable catch each year until
1988 }:\d to an aggregate maximum of 7 million sockeye from 1989-92. It is
antjcipated that the U.S. catch will be constrained by a ceiling after 1992 as

{~ well. Such an arrangement is extremely beneficial to Canada as it ensures that
: l‘ﬁébenefits from rebuilding and enhancement accrue to Canadians.

1
i

. ASSESSMENT OF REBUILDING POTENTIAL

g Tp, assess the production potential of the Fraser River for sockeye three
ﬂ.ﬂ"’ approaches were taken: 1. a review of historical catches and run sizes; 2.
i J examination of the relationship between spawners and subsequent returns
(stock-recruit analysis); and 3. an assessment of spawning and rearing capacity.
The results are briefly summarized as follows:

Historical Catch Review

The historical information on catches (Fig. 3) indicates that one cycle
produced minimum catches in the order of 30 million fish while catches on the
other three cycles were much lower. In the early years all stocks were dominant
on the same cycle that produced the big catches, whereas, at present, dominance of
the various stocks occurs on different cycles. This has the effect of
distributing production amongst cycles so that one cycle does not dominant to the
extent it did in the early years. While this makes interpretation of rebuilding
potential less clear, if catch estimates are conservative, as some believe, it is
hard to escape the conclusion that the potential for increasing sockeye production
is substantial. Potential runs of 30 million on at least one cycle, seem
consistent with the available data.

Stock Recruit Analysis

relationship between spawners and the resultant returns. Historical observations
of these two variables are used to derive a mathematical function. This function
can be used to estimate the level of escapement which will result in a maximum
sustained catches. This analysis was carried out on data gathered for all Fraser

. Stock recruit analysis is the use of statistical methods to study the

CAN185434_0017
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sockeye stocks from 1948-87, All cycle years were combined because of
insufficient data for the individual cycles. The results, summarized in Table 2,
indicate a watershed optimum escapement of approximately 8 million spawners, of
which the Adams and Lower Shuswap aggregate comprise half. The Quesnel optimum of
2 million is based on a habitat capacity estimate as there is insufficient data to
develop a stock recruit curve at present. The total return generated by this
level of spawners is approximately 28 million fish., Production from the upper
Adams River stock, which is believed to have been one of the largest producers in
historical times, is not included in this estimate because no stock recruit data
is available.

Table 2. Optimum escapement estimates for Fraser River .sockeye based upon IPSFC
spawner-recruit data from 1948 to 1986.

- —
— ———

Stock group Optimum escapement Expected return

Early Stuart 270,000 800,000

Early miscellaneous 195,000 860,000

Quesnel 2,135,000 7,080,000

Late Stuart 342,000 1,230,000

Chilko 667,000 2,250,000

Stellako 346,000 1,140,000

. Birkenhead 107,000 590,000

Ad ams/ Shuswap 4,161,000 13,010,000

Weaver 19,000 360,000

Late miscellaneous 65,000 , 240,000

Total 8,307,000 27,560,000

a No estimate possible for optimum escapement. Habitat capacity was used.
Expected return estimate based on average productivity for the rest of the
watershed.

Spawning and Rearing Capacity

Estimates of usable spawning area were made for 80 spawning areas by
analyzing data collected by the former IPSFC. Optimum spawning densities were
computed for index streams within four biogeoclimatic zones and applied to the
usable spawning areas for individual streams throughout the Fraser watershed to
estimate the number of sockeye that the spawning grounds could support. For the
entire Fraser watershed it is estimated that there are 5.5 million m¢ of usable
gravel capable of supporting 12 million spawning sockeye (Table 3; see Appendix 3
for individual stream estimates). Assuming a return per spawner of 3, if the
spawning grounds of the fraser were filled to capacity, average runs of 36 million
sockeye could theoretically be produced. It is very unlikely that all spawning
grounds would be completely filled in the same year, as not all stocks are
. dominant on the same cycle, so lower average production should be expected.

CAN185434_0019
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Table 3. Estimated capacity of Fraser River spawning grounds for sockeye salmon.

- p—

-
-

watershed Usable area (m) Capacity (Total spawners)
Pitt 85,000 70,000
Cultus 28,000 56,000
Harrison 447,000 428,000
Seton/Anderson 16,000 29,000
Nahat latch 150,000 281,000
Adams 637,000 1,557,000
Kamloops 124,000 : 237,000
North Barriere 8,000 15,000
Shuswap 1,182,000 3,132,000
Mable 209,000 546,000
Chilko 334,000 593,000
Taseko 17,000 31,000
Quesnel 892,000 2,405,000
Francois 102,000 21,000
Fraser 235,000 434,000
Stuart 253,000 465,000
Trembleur 518,000 962,000
Takla 260,000 544,000
Bowron 18,000 45,000

Total 5,515,000 11,851,000 .

Comparison of current escapements with capacity estimates provides an
indication of the potential for growth. Total escapements during the last four
years have ranged from 1.4 million to 3.7 million indicating a large potential on
all four cycles. On the dominant years the greatest areas for potential growth
are in the Upper Adams, Lower Shuswap, Middle Shuswap, Little, Horsefly, Tachie,
Middle and Driftwood rivers.

while there are many spawning areas that are presently underutilized, others
appear to be currently filled to capacity. Future returns will help to determine
whether or not these field observations are correct.

Lake rearing capacities were estimated using two methods. The first method
involved examination of the relationship between sockeye fry growth end survival
and rearing temperatures, food supply and population density. The second method
involved the relationship between potential adult production and the volume of
water in which photosynthesis occurs (euphotic zone volume).

Using the first method, the total sockeye rearing capacity of the Fraser
River watershed is estimated to be equivalent to the fry produced by 33 million
spawners (Table 4). The lakes could, therefore, theoretically rear three times as ‘
many fry as the spawning grounds could produce. All lakes, with the possible .
exception of Nahatlatch, have rearing capacities exceeding those of the spawning
grounds. The lakes with the largest potential for rearing fry are Stuart, Taklas,

CAN185434_0020
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Francois, Quesnel and Harrison. Results from the euphotic zone method were
consistent with those from the first method. Fig. 6 shows the relationship
developed for Alaskan lakes and the production potential predicted for selected
Fraser River lakes when applied to this model.

Table 4, Estimated sockeye rearing capacity of fFraser watershed lakes.

-——

Rearing capacity

Lake Area (kmZ) (Spawner equivalents)
Pitt 53.8 663,000
Cultus 6.3 80,000
Harrison 217.8 3,831,000
Seton/Anderson 52.6 429,000
Nahatlatch 3.8 35,000
Adams 137.6 1,923,000
Kamloops 55.8 50,000
North Barriere 5.2 124,000
Shuswap 309.6 4,019,000
Mable 58.7 809,000
Chilko 200.3 686,000
Quesnel 271.9 4,712,000
Francois 257.8 2,805,000
Fraser 54.6 1,091,000
Stuart 364.2 7,642,000
Trembleur/Takla 382.9 3,406,000
Bowron 10.1 108,600
McKinley 5.1 61,000
Total 2,448 32,474,000

The results of the three approaches to measuring potential run sizes can be
sunmarized briefly as follows:

Method Potential Run Size

Historical Review minimum of 30 million on at least one cycle
Stock-Recruit 28 million

Spawning and Rearing Capacity 36 - 100 million

In conclusion, historical, stock recruit and habitat capacity information all
strongly indicate that the Fraser River has the theoretical potential to produce
runs in the order of 30 million or more. Whether or not runs of this magnitude

can be produced and sustained on all cycles remains to be determined. Because not
. all runs are dominant on the same cycle, it is probably more realistic to expect

average runs of less than 30 million but at levels greater than are now being
experienced.

CAN185434_0021
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Interim Escapement Goals

The Task Force was faced with two difficulties in developing escapement goals
for rebuilding. The Ffirst difficulty was that the optimum escapements derived
from the stock recruit and habitat capacity analyses were different. The second
was that current escapements are so low in some off-cycle years that it would not
be realistic to reach those optimums within 4 cycles.

Interim escapement goals for each stock and cycle were developed by
considering current stock levels, estimated optimums based on stock recruit
analysis and habitat capacity estimates and professional Jjudgement. Generally,
interim goals for the dominant and sub-dominant cycles equal the habitat capacity
estimates. - In the off year cycles, where a large difference exists between
optimums and current levels, professional Judgement was the main factor used to
establish interim goals. Judgements were based on providing opportunities for
increasing production and setting goals that could realistically be achieved
within 4 cycles. For example, the Adams 1988 cycle has recent escapements of
6,000. The stock recruit optimum is 3.6 million spawners and the habitat capacity
estimate is 2.0 million spawners. It is unrealistic to expect that this stock
could reach 2 to 3 million spawners within 4 cycles. An interim goal of 100,000
was considered“fﬁ“bé“reaiistiC“and;~while~welb~below“tha~ggminant year level,
~ still provides for considerable growth over current levels. [ e

Given the uncertainty regarding the mechanism for cyclic dominance, it was
deemed too risky to try to bring escapements up to the dominant year levels on all
Cycles. A separate analysis was conducted to examine harvest management options o
~ for testing the cyclic dominance issue. S O T

The interim escapement goals are shown in Table 5 by run timing and cycle
(see Appendix 4 for individual stream estimates). Compared to current escapement
levels, significant rebuilding potential exists in each cycle. The increase is
different for different stocks but on average interim escapement goals are more
than double current levels. The expected production (run size) from interim goals
is shown on Table 6. Average runs of 16 million sockeye are expected if interim
goals are met.

Table 5. Current and interim target escapements by timing group (thousands of
fish),

1985 Cycle 1986 Cycle 1987 Cycle 1988 Cycle
Timing
group Current Interim Current Interim Current Interim Current Interim

Early 234 500 29 150 148 280 110 150
Summer 1,83 3,750 1,185 3,700 1,023 2,100 805 2,150
Late 59 330 2,483 3,710 723 3,710 85 330
Total 2,127 4,580 3,657 7,560 1,894 6,090 1,000 2,630

|
!
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Table 6. Current and interim target escapements and production (millions of
fish).

--—--—--—-—-——-o———--------———_ - s -
—m—— ——— —— —— - —

Escapement Production

Cycle

Year Current Interim Current Interim
1985 2.1 4.6 7.0 14.0
1986 3.7 7.6 14.3 22.9
1987 1.9 6.1 9.0 18.5
1988 1.0 2.6 4.2 8.1
Average 2.2 5.2 8.6 15.9
Source:

Escapements - Current : actual escapements for 1985 to 1988
- Interim : goals based on stock recruit, habitat analysis and
prof’essional judgement

Production - based on Ricker curve with common 'a' value (2.63) for all stocks and
'p' value relating to interim goal ‘

EVALUATION OF REBUILDING OPPORTUNITIES

With interim escapement goals established for major stocks or stock
aggregates, the Task Force evaluated the several options for rebuilding to these
goals. This evaluation answers the following questions.  How quickly do we
rebuild? What stocks are targeted on? To answer to these questions, the Task
Force evaluated six rebuilding strategies (Appendix 5). fFach strategy was
analyzed in the South Coast Management Model, which estimates the effect of
rebuilding on fraser River sockeye and pink stocks’. The individual strategies
were evaluated using the following criteria:

1. total economic benefits,
2. initial harvest reductions, and
3. success in achieving interim escapement goals.

These criteria are described below. This gection also summarizes the results
of the analysis of rebuilding options for each of the four cycles. Further
details are provided in Appendix 5.

The South Coast Model is a valuable tool to evaluate the complex issue of
rebuilding as it shows the general trends over the long term. It assumes average

1 For a description of the South Coast Management Model see Volume 17, Sou;\.
Coast, of the Salmon Stock Management Plan Discussion Document.
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returns and does not, therefore, simulate annual stock variations (these are dealt
with in the rebuilding plan). Monitoring of results as rebuilding proceeds, and a
flexible implementation plan, are necessary to adapt the recommended option to
actual events.

Evaluastion Criteria
1. Economic Benefits

The net present value of each rebuilding option represents its economic
benefit., Net present value is an indicator showing the long-term effect of
rebuilding. The south coast model calculates the change in Canadian commercial
harvest values over 40 years. The net present value puts these future benefits
and costs of rebuilding into comparable terms. Thus the economic effect of
different rebuilding strategies can be compared.

2. Initial Harvest Reductions

This indicator is the harvest reduction required in the first cycle to start
the rebuilding process. Fishermen and processors forgo catch in the short-term to
benefit from larger runs and harvests later. Although the net present value
includes these costs, the harvest reduction is still important because it
represents the initial impact of rebuilding on the fishing industry.

3. Rebuilding Goals

. As the purpose of the plan is to rebuild stocks, an indicator is necessary to

show whether interim escapement goals are reached within a reasonable period (4
cycles). This indicator shows how other stocks in the run timing rebuild as the
target stock is always rebuilt to interim goals.

Analysis of Rebuilding Options

The analysis of rebuilding options often clearly indicates that one or two
options are better than others. Choosing between these options is difficult
because a trade-off between different criteria is usually required. Most often,
high economic benefit was associated with a large harvest reduction in the first
cycle. The recommended option attempts to balance these trade-offs. Thus the
recommended option is rarely the best according to any one criteria, but reflects
a balance of all three.

The analysis is split into two sections to highlight the benefits of each:

1. rebuilding to interim goals, and

2. an experimental approach to acquire additional knowledge about cyclic
dominance.,
The analysis includes Fraser pinks as well as sockeye. Fraser pink runs are

strongly affected by the late sockeye runs, with the potential of high economic
gains or losses. Other species are also affected and are discussed in a later

. section.
Changes in escapements, catch and economic performance were compared to a
base case which assumed that current Treaty escapement goals would be

CAN185434_0025
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more-or-less maintained. Ffor the purposes of this snalysis, the Indian food
fighery catch was fixed at 500,000 per year and the United Stetes Fraser sockeye
catch was set at the current Pacific Salmon Treaty level of 7 million fish over
four years. Harvest rate reductions in the Canadian commercial fishery were
applied throughout the entire fishery and current allocation sharing arrangements
were maintained as nearly as practicable.

Rebuilding Strategy
1985 Cycle

Unlike the other cycle years, sockeye rebuilding in the 1985 cycle has little
economic benefit relative to the base case (Table 7). As well, the initial
harvest reductions are large and late run stocks only rebuild slowly. There are
three reasons for the poor results.

1. Stocks in the 1985 cycle, particularly Horsefly and Mitchell, are already
approaching their interim goals. Even greater harvest reductions are
required to initiate more rebuilding, reducing economic returns.

2. Harvests by U.S. fishermen are below levels negotiated in the Pacific Salmon
Treaty. They will share from rebuilding until they reach their limit.

3. Rebuilding late run sockeye is hampered because the Weaver stock is near its
interim goal. Rebuilding other stocks requires fishermen to forego a portion
of the Weaver harvest. Given the low runs of other stocks and little

rebuilding gains from Weaver, rebuilding other stocks does not increas
economic benefits. To rebuild late stocks either requires enhancement of
other late run stocks or a terminal harvest for a portion of the Weaver run.

Table 7. Economic benefit and catch reductions for recommended options.

- - - - -
p-—2— —2— —

fconomic Benefit: Catch Reduction:
(millions of $) (thousands of fish)
Cycle Sockeye Pink Sockeye Pink
1985 2 40 -530 -800
1986 S0 50 -650 0
1987 105 151 -1,320 -1,777
1988 21 21 -330 0
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Table 8. Escapement at current levels and after four cycles as a percent of
interim goals.

Cycle Early Summer Late Total

Current Levels

1985 47 48 18 46
1986 19 31 67 48
1987 52 49 19 31
1988 73 37 26 38

After Four Cycles of Rebuilding

1985 100 92 76 91
1986 100 79 100 91
1987 100 89 82 85
1988 100 78 80 80

Rebuilding only has a significant economic benefit when pink stocks are
included in the evaluation. Rebuilding and subsequent higher harvest levels for
pinks add nearly $40 million in economic benefits. The recommended option
rebuilds the target stocks over 3 to 4 cycles. This strategy increases the
economic benefits from pink rebuilding with a relatively small harvest reduction,
The strategy results in some over-escapement of Weaver stocks, but still the late
run stocks rebuild to only 76 percent of interim goals.

1986 Cycle

The 1986 cycle is already the largest because of the dominant Adams River
run., The recommended option increases the size of this cycle by slowly building
up the Horsefly run to the same level as Adams over 5 cycles. This long
rebuilding period is the result of the large difference between current and
interim escapements (181,000 to 2.2 million). Even at the slow rebuilding rate,
there is a significant harvest reduction for this cycle.

The recommended strategy rebuilds Early Stuart and late runs to interim
levels. Slower Horsefly rebuilding reduces the rebuilding speed of summer runs.

1987 Cycle

The greatest economic benefit from rebuilding comes in the 1987 cycle which
results from the large difference between current and target escapements,
particularly for late run stocks. For example, Adams builds to dominant year-1986
levels. This rebuilding requires a substantial reduction in first year harvest.

The recommended option attempts to lower the initial harvest reductions.

Unfortunately, to rebuild to interim goals requires substantial harvest
reductions.

CAN185434_0027
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1988 Cycle

The recommended option for 1988 is to rebuild the dominant stocks in 1 to 2
cycles. The stocks can be rebuilt quickly as the target stocks (Early Stusrt,
Chilko, and weaver) are relatively close to interim goals. The non-dominant
stocks rebuild as well, but slower than the dominant stocks. Options to rebuild
these stocks higher will both reduce the economic value and increase the harvest
reduction in the first year.

One of the reasons late stocks do not rebuild quickly is the high harvest
rate (close to 80 percent) required to keep Weaver escapement at the interim
goal. Other stocks rebuild slowly at that rate. This appears to be an
opportunity to test the interim goals. If the potential of the other stocks is
higher than their interim goals, further rebuilding may be beneficial. This is
examined in the next section.

Experimental Design

The foregoing analysis was based on a set of interim escapement goals that
assumed that not all cycles could produce st the dominant cycle levels. If this
assunption is incorrect, the production potential of the fraser River could be
underest imated by a large margin. The true potential depends to a large degree on
whether historic cyclic trends in abundance were caused by overfishing or by
biological processes. If the cause of these cycles in abundance were known this
would provide guidance on the most appropriate management strategy to pursue.

The causes of cyclic dominance are unlikely to be discovered within the next
few years because of the extensive natural variability in sockeye return rates.
Nevertheless, a well designed management plan should lead to a much better
understanding of the issue within 10-20 years since the response of the stocks
will provide improved information. The above rebuilding analysis provides for
considerable potential for increasing production. However, because of the pattern
of interim goals that is being recommended, answers to the questions regarding
cyclic dominance will be slow to emerge. A well designed approach to increasing
gpawning escapements through management and enhancement actions will increase the
likelihood of resolving the mystery of cyclic dominance within a reasonable time
frame. Failure to address this issue could result in foregoing large catches in
the future.

A separate analysis was conducted to address whether or not cyclic dominance
ijs maintained by overfishing. This approach involves additional harvest
reductions on some stock groups to increase spawning escapements on the off cycle
years. [There are twelve discrete management components that can be harvested more
or less independently: the early, summer and late run-timing windows in each of
the four cycles. These timing windows were examined to determine which would be
most suitable for further harvest reductions. Suitability was based on where
greatest benefits and knowledge could accrue with the least disruption to the
fisheries. Alternative harvest proposals were simulated based on differing
assumptions about the cause of cyclic dominance.

It appears that the best options for addressing the cyclic dominance
controversy would be to reduce harvest rates to 50% in the mid-timing 1987 cycle
and the late-timing 1988 cycle for three to four cycles. The potential costs and
benefits of this proposal are shown in Table 9.

CAN185434_0028
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,fable 9. Evaluation of options for accelerating rebuilding to investigate cyclic
dominance (values represent difference from bas;g.

- ——— ——— o o -

Rebuilding Late '88 Summer '87 Late '88/
Schedule Cycle Cycle Summer '87

Assumption: No biological basis for cyclic dominance (UBC model)

Catch Reduction 2.9 3.1 3.3 3.5
in First 4 Cycles
(millions)

Average Catch 3.8 4.2 4.0 4.4
over 40 years
(millions)

Net Present Value 362.0 456.7 367.6 462.4
($ millions)

Assumption: Biological basis for cyclic dominance (South Coast model)

Catch Reduction 2.8 3.1 3.3 3.5
in First 4 Cycles
(millions)

Average Catch 1.80 1.75 1.85 1.85
over 40 years
(millions)

Net Present Value 178.0 165.0 178.0 165.0
($ millions)

1. Late timing 1988 Cycle

This timing window offers an excellent opportunity to address cyclic
dominance because it focuses on a cycle in which the Adams stock is at a very low
level. The interim escapement goals for Adams run were established at 2.3 million
spawners in the dominant and subdominant cycles but only at 100,000 for the
off-cycles. Obviously there is considerable potential for increased production if
the dominant level can be achieved in the 1988 cycle.

The late-timing 1988 cycle presents the opportunity for the greatest possible
gain. If cyclic dominance is not limited by biological factors, the potential
benefits are in the order of $95 million greater than would be achieved by the
recommended rebuilding schedule alone ($457 million). However, if cyclic
dominance is biologically limited, the benefits of reducing harvest rates to 50%
on the late 1988 cycle are about $13 million less than expected with the
rebuilding schedule ($165 million) but are still higher than no rebuilding.
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The foregone catch in the first cycle would be an additional 200,000 to
300,000 compared to the previously described rebuilding schedule. The average
catch over the 40 year period would be 400,000 more per year if there is no
biological cause for cyclic dominance and could be 50,000 1less if there is,
compared to the potential benefits. The trade-offs of foregone catch and risk of
not being able to rebuild the off-cycle are relatively minor compared to the

potential benefits.

N In addition to increased production from accelerated rebuilding, the response
{/ﬁf the stocks will provide improved information regarding cyclic dominance.
Because of high variance in return rates, gtatistical tests are required to
determine whether observed increases in run size truly reflect a rebuilding
trend. The accelerated rebuilding of the Adams in the 1988 cycle improves the
chance of determining whether the off-cycle can be increased above the Task Force
interim goals. Preliminary analysis shows the risk of concluding incorrectly that
of f-cycle runs can be rebuilt improves to 10-24% compared to 17-29% without
accelerated rebuilding. Jbﬂ’a
. 987 -
2 Summer Run 1 Cycle ) JJ: P
This timing window also offers an excellent opportunity to address the cyclic '
dominance issue because it is focused on the off-cycle Horsefly, and lLate Stuart
stocks and subdominant Chilko stock. The interim escapement goals for the
Horsefly and Late Stuart runs were established at 2.2 and 0.5 million spawners,
respectively in the dominant cycle, whereas the interim target in the 1987 cycle
is 250,000 and 200,000 spawners. Again there is considerable potential for
increased production if the dominant level can be achieved in the 1987 cycle.

The mid-timing 1987 cycle has the potential for modest gains in the long term
with essentially no long term cost. The NPV is projected to be better than the
base regardless of whether cyclic dominance exists or not ($178- $368 million).
If cyclic dominance is not limited by biological factors, the potential benefits
are in the order of $ 5.6 million over the rebuilding schedule ($368 million).
However, if cyclic dominance is biologically limited, the benefits of reducing
harvest rates to 50% on this option are the same as expected with the rebuilding
schedule ($178 million).

The foregone catch in the first cycle would be an additional 400,000 compared
to the previously described rebuilding schedule. The average catch over the 40
year period would be 400,000 more per Yyear if there is no biological cause for
cyclic dominance and could be 50,000 more if there is, compared to the potential
benefits. The foregone catch is significant but would be compensated for by
higher future catches.

The principle benefit of this option is the increased knowledge regarding
cyclic dominance because several stocks are included. Accelerated rebuilding of
the summer run-timing stocks in the 1987 cycle in combination with the accelerated
rebuilding of the late timing 1988 stocks lowers the risk of concluding
incorrectly that off-cycle runs can be rebuilt to 6-19% compared to 17-29% without

accelerated rebuilding.

=
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Summary

The recommended strategy involves managing the dominant stocks in each run
timing group to a schedule of increasing escapements related to the interim
escapement goals specific to each cycle. Increasing escapements are achieved by

decreasin xploitati rates. The recommended strategy reduces exploitation
rates, from 75-85% in the base to 65-70% in most timing groups Table 10. The
projected run, escapements, and Canadian catch are shown in Fig's 7, 8 and 9.

Table 10. Recommended exploitation rates for the first year of rebuilding.

Year Target stock Base harvest rate Recommended harvest rate

1985 Early Stuart 78 70
Horsefly 77 70
Weaver 69 63

1986 Early Stuart 33 52
Horsefly 75 54
Adams " 70

1987 Early Stuart 83 67
Chilko 82 -...ﬂ? @
Adams 85 l//// ’Z.

1988 Early Stuart 75 Aot (.5 64
Chilko 78 A I
Weaver 87 Ué '

wv

If all stocks were at optimum, the best exploitation rate would theoretically
average about 66%. This is a result of using the common productivity value in the
stock recruit relationship. While the fastest way to rebuild is to decrease
harvest rates below 66%, this would cause undo disruptions to industry if applied
across all stock groups. Therefore, we are recommending slightly higher harvest
rates averaging approximately 70% on the dominant stocks. However, on stocks with
the greatest potential (e.g. Horsefly 1986), we recommend greater harvest rate
reductions to achieve this potential sooner.

The change in catch from the base indicates that most of the sockeye catch
foregone in the first 4 years is more than repaid in the following 8 years (Fig.
10). The greatest sockeye rebuilding benefits come from the 1987 cycle,
Comparable long-term benefits could occur in 1988 if accelerated harvest
reductions successfully build up off-cycle Adanms. Moderate sockeye increases
occur in the 1986 cycle and only marginal increases in the 1985 cycle. Pink
salmon catches also increase substantially in the long term (Fig. 11). Thig
increase makes rebuilding of the 1985 cycle worthwhile.
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The plan includes the opportunity to explore the ultimate potential of the
Fraser River watershed to produce sockeye. A grester reduction in hervest rate to
50% is recommended in two timing windows, the mid-timing 1987 and late-timing 1988
cycles, Stocks in these timing windows would not be limited to interim goals.
This approach provides opportunities for substantial benefits and will enable the
of f-cycle runs to respond to reduced harvest pressure and help to resolve the
questions of cyclic dominance.

ENHANCEMENT

Enhancement will play an important role in the development of Fraser River
sockeye to their full potential. Close integration with the overall management
plan will be required. The main roles for enhancement are to assist the
rebuilding of natural stocks, and to pursue production opportunities which allow
the fisheries to maintain wild stock harvest rates on co-migrating stocks.
Enhancement technology may also be valuable in assisting in the investigation of
cyclic dominance.

Rebuilding activities, such as the Upper Adams project, should be designed to
rebuild stocks as quickly as possible. Mobile hatcheries, and projects with short
to medium life spans, fit well within the rebuilding strategy. These projects may
nave very favourable benefit/cost ratios, if they are credited with the entire
stream of benefits from stocks which may not have rebuilt without assistance.

Production activities are those which produce substantial returns in addition
to those generated by natural spawning. For these projects, the scale and
technology are critical. Desirable projects are those with natural productivity
rates (e.g. habitat restoration/improvement or access to new spawning grounds) and
those with high productivity rates (e.g. spawning channels or hatcheries,
including central incubation facilities from which to transplant fry to
inaccessible, barren nursery areas) but whose returns are collectively small
relative to the co-migrating wild stocks.

For high-productivity, large-scale projects, there are few opportunities to
avoid mixed stock/species fishery problems without resulting in over-escapements.,
1f such projects are considered, then the need for new selective harvest
strategies, terminal harvests, or the acceptance of surplus spawning escapement s
should be realized in advance.

Lake fertilization is a major component of the sockeye enhancement strategy,
suitable both for rebuilding and production purposes. It is well suited to
investigating cyclic dominance since it does not involve capital investment in
facilities which might be unused in selected cycle years.

In anticipation of adult migration delays resulting from larger escapements
and crowding at bottlenecks, fish passage projects are being carried out along the
major migration routes (e.d. Saddle Rock and Hell's Gate lower fishway). Several
potential slides and delays to migration still exist. When the stock rebuilding
targets are finalized, the stock vs river discharge patterns can be compared and
future fish passage work planned.

The Task Force has jdentified a number of potential enhancement opportunities.

(Table 11) but further investigation is required to determine production levels,
feasibility and benefit costs. Additional discussion is provided in Appendix 6.
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fable 11, Potential Fraser sockeye enhancement projects.

o -— - .
o - —

Stock/Area Description

- o
peid -_—

Early Stuart - central incubation facility to handle several stocks
simultaneously for low level rebuilding enhancement
- possible spawning channel on Driftwood River; needs
further discussion and bioreconnaissence.
~ transplant from Middle River tributaries to Driftwood
on off cycle years

Late Stuart - sgpawning channel on Tachie River
- gravel addition to Middle River

Nadina River - incubation facility for early run
- gravel addition for late run

Stellako River - spawning channel with fry transport to Francois Lake

Quesnel Lake watershed - spawning channel on lower Horsefly River
- airlift of sockeye above falls on dominant years and
fish ladder eventually
- flow control on Mitchell River and possibly a spawning

channel
. - enrichment of Quesnel Lake
Bowron River - enhancement to stabilize production
Portage Creek - improve channel stability around mouth of stream

- potential community involvement project

Thompson Watershed - possible enhancement of Fennell Creek stock if surplus
‘ fish policy developed

- addition of gravel and flow control structure on
"display area" channel of Lower Adams River

- continuation of hatchery operation on upper Adams
River

- possible small spawning channels in Seymour River and
Scotch Creek or satellite using upper Adams hatchery

- enhancement of Middle Shuswap River stock to take

- advantage of Mabel Lake rearing capacity

Lower Fraser - incubation facility and predator control to increase

Cultus sockeye production

- gravel addition to Widgeon Slough

- enhancement of Harrison River sockeye - possible
incubation facility

- remedial work on Big Silver Creek to restore flow to
lower right channel

- incubation facility and/or spawning channel for Pitt
River sockeye
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IMPACTS ON OTHER STOCKS AND SPECIES

fraser River sockeye coincide 1in migration timing with other species of
salmonids and, to a limited extent, with other sockeye stocks in the main net
fishing areas of Johnstone Strait, Juan de Fuca Strait and the Fraser River (Fig.
12. As indicated in this figure, chinook and coho are present throughout the
period of sockeye migration (excegt in the Fraser River where coho are
concentrated at the end of the season while pink, chum and steelhead are present
mainly during the latter half of the sockeye ruf. A few non-fraser sockeye stocks
coincide with the early portion of the Ffraser sockeye run. As well, the stock
composition within each species varies between the different fishing areas.

As a result of these timing overlaps, changes in the harvesting patterns for
Fraser sockeye will inevitably affect co-migrating stocks. The effects are
dependant on fishing patterns (number of days, fleet size, timing of the openings
and type of gear) . Impacts on other atocks and species can be minimized; however,
this may require alterations to fishing patterns and allocations. Fishing
patterns are developed annually and must consider the status of the other non
target stocks. Consultation with the fishing industry is necessary prior to
making decisions on the fishing plans. However, although specific implications of
harvesting Fraser sockeye remain to be determined, some general comments regarding
potential impacts can be made as well as suggestions on how some impacts could be
minimized.

The impacts on other species are generally expected to be reduced because the
ask Force recommendation involves lowering harvest rates by approximately 10
ercentage points, even when the sockeye Truns are rebuilt to interim goals.‘
However, during some periods which are nNow closed or have minimal effort,
fishing may be increased as runs rebuild and this could affect other species. The
- catch ceiling on the U.S. fisheries will have the effect of increasing the
Or)) proportion of the catch in Canada. As some of the largest stocks achieve optimum
production, additional fishing days may be required even though the harvest rate
remains lower than at present. N .

In general, during the initial years of the program, the number of fishing

days should be lower than if the program were not in place because Of
reduction in harvest rates. As the stocks rebuild, additional fishing days ey be
needed to harvest the available surpluses if the traditionsl allocations and
fishing patterns are retained. It is not anticipated that this additional effort
/b will be large, and, in most cases, it will be still less than if the rebuilding
9 program were not in place. However, in some years, effort could rise, thereby
increasing the impact on species such as chinook, making it difficult to attain a
3\ /20% reduction in harvest rate as required by the Strait of Georgia chinook
s rebuilding program. There are some actions that could be taken to minimize
Vd impacts on chinook. Most of these require changes to the current allocations.
For example, increased troll allocations of sockeye would reduce the number to be
taken by the net fleet with consequent reduction in fishing days. Fishing days in
Johnstone Strait could be limited to a maximum per week regardless of run gize.
This would reduce the catch of Strait of Georgia and passing fraser chinook and
make additional sockeye available to Area 20 or Area 29 where more fishing days

may be required to catch them. Additional fishing effort in Area 29 woul
increase the incidental catch of fraser River chinook and other species. Dthe'

new opportunities may also be considered.

(ed 2

9]
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It should be noted that, as @& result of larger spawning escapements in recent
years, reinstatement of directed commercial fisheries for Early Stuart sockeye,
can be expected as early as 1991. This will increase incidental catches of other
gpecies such 8s chinook and summer steelhead. These figsheries for Early Stuart
gockeye are expected to occur regardless of whether the Task Force plan is
implemented.

while general impacts on the implications of the sockeye rebuilding plan can
be noted at this time, further analysis is still required to determine specific
effects. The Task Force has computer models available to @ssess some of these
impacts. Allocation options need to be developed through consultation with user
groups before analysis can continue.

UNCERTAINTIES T0 ACHIEVING POTENTIAL .

Any time that plans of this nature are developed there will be gaps in our
understanding of the biological system upon which they depend. Further, our plans
depend oN future events and developments, some of which cannot be foreseen.
However we must not remain frozen in the status quo and miss opportunities because
of these uncertainties. Instead we must develop spproaches for dealing with
uncertainty that allow us to move forward with an acceptable level of confidence.

The Task force recommends adaptive management as the general approach to
uncertainty. The Task Force strongly recommends that 8 sound evaluation program
be implemented as an integral part of the rebuilding plan. Such a program will
not only provide a measure of progress but will help to avoid going too far down
unproductive pathways. By evaluating progress it should be possible to "fine
tune® the plan to take advantage of knowledge gained and to maximize benefits.

In this section, the uncertainties jdentified by the Task Force are outlined
in order to direct future research. Monitoring and agsessment requirements are
also identified to address uncertainties and assess the progress of the plan.
These general recommendations should form the basis of a detailed monitoring
program yet to be developed.

The uncertainties jdentified by the Task Force not in order of priority are
presented as follows:

- Freshwater Carrying Capacity and Productivity
- Co-migrating Stocks and Species

- Habitat Stability

- Marine Cerrying Capacity

- Climatic Change

- Migration/Passege Problems

- Cyclic Dominance

- Disease

- Some Enhancement Technologies

Freshwater Carrying Capacity and St ock Productivity
Freshwater carrying capacity, is the fundamental basis of the rebuilding

program. It is the Task Force's estimate of the capability of the Fraser sockeye
to return to or exceed historical production levels. There are two equally
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important components to the freshwater life history of the Fraser sockeye,
gpawning capacity and rearing capacity.

Estimates have been made of the capacities of most spawning grounds, although
few have been evaluated thoroughly. Intensive research and investigations should
be conducted to confirm the estimates of total spawnable gravel and the correct
loading densities for sockeye spawners throughout the Fraser watershed. Programs
such as physical surveys of all major sockeye spawning streams and egg-to-fry
survival studies need to be encouraged to confirm or correct the stated
estimates. It is important to acquire data on egg-to-fry survival at a range of
spawning levels to help determine the optimum escapements for various stocks.
Additional fry enumeration studies to provide this information are recommended.
Stock recruit analysis will also assist in determining optimum escapement.

Estimates of the rearing capacity of the Fraser lakes suggest the progeny of
33 million spawners could be successfully reared to the smolt stage. As in the
case of the spawning habitat capacity, confirmation of the estimates of rearing
capacity are very important. Equally important is the need for a more thorough
understanding of the optimum numbers of fry to be loaded into a lake system with
and the optimum size of smolts that lake should produce. Assumptions regarding
the probable effects of varying levels of fry production on smolt size, lucustrine
survival rate and, ultimately, adult production need to be tested.

Since the basic approach recommended by the Task Force involves increases in
spawning escapements to bolster production, a program to accurately and
congistently estimate escapement levels is essential. The current spawning
enuneration program is sufficient at current escapement levels although it will
have to be progressively expanded with more intensive methods (e.g. tag and
recapture, counting fences) on some stocks and cycles as the spawning populations
increase over time. This same information will also help to answer questions
regarding cyclic dominance by assessing the relationship between spawners and
returns on the different cycles.

Co-Migrating Stocks and Species

Analysis of the impact of these plans on co-migrating stocks and species have
been carried out using the best data available. Further analysis will be
conducted in developing detailed implementation plans. Research is necessary to
confirm the migration timing and behavior of sockeye and other species through the
various fisheries. Additional information is required on harvest rates by fishing
area and gear type. With improved knowledge, fishing pattern adjustments can be
made with a minimum of disruption.

Habitat Stability

The Task Force has made its recommendations with the assumption that habitat
capacity will remain in its current condition through the life of the plan. A
comprehensive habitat planning initiative is now under way to ensure that the
Fraser River watershed remains relatively undisturbed and productive. What may
require additional studies are some of the unknown long term impacts of previous
industrial activity such as logging, pulp mills and sewage treatment plants.
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Marine Carrying Capscity

Assuming the rebuilding progrem is as successful as expected, the result will
pbe an increase of migrant smolts to levels experienced only before the turn of the
century. There is the potential for density~-dependent effects on marine survival
although this 1is largely an unknown effect at present. Presumably, these effects
could be particularly acute if the coast-wide rebuilding program is generally
successful for all stocks and species and there is a competition for a limited
marine food supply.

Climatic Change

Another serious concern is the.likelihood of long term shifts in climate
associated with the "greenhouse" effect. Many scientists now predict that warming
of the earth's atmosphere due to the high level of carbon dioxide and other gases
is a certainty within the next few years. This could result in reductions in
marine carrying capacity for sockeye. More important, it may have impacts on the
freshwater environment by increasing temperatures and reducing flows.

The Science Branch of DFO is taking action to agsemble information. This
will also be a major focus of the habitat planning initiative that is getting
underway to complement the Task Force work. Models to predict the impacts on
figheries production should be developed.

L e e _,_‘.__-—x
Migration/passage probless

X The Fraser River and some tributaries have had long histories of obstacles to
~migration for sockeye and pink salmon. These obstacles have either entirely
blocked or delayed sockeye migration to the point where pre-spawning mortalities
were noted. Recent events have demonstrated the inadequacy of some existing
facilities. Given a target production of 30 million sockeye per year,the annual
escapements would be expected to reach 8 million spawners. Coupled with spawner
. population increases of other species such as pink salmon, there will be a
N critical need to identify all current and future points of difficult passage. 1f
AN the re-building program is to succeed, impediments to migration must be minimized

"‘\\at all water levels and passage conditions. ///”
~ e

C;;Tﬁrﬁkndnancnvmﬁ" “u-w“'“/

et e
——

e i
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The cyclic dominance issue has been “discussed throughout this document.
Needless to say it is a major study topic. As outlined in a previous section a

specific plan has been developed to gain a greater understanding of this
phenomenon a8 quickly as possible.

Disease

Disease related problems within salmon populations are generally associated
with higher than optimal densities or with situations that encourage elevated
stress levels. Many diseases passively reside within salmon populations, but do
not manifest themselves until high density-stress situations provide the right
environment. With the proposed sockeye production target levels, the frequency of
higher density situations will increase markedly and hence disesse outbreaks suc
as IHN, etc., may become more prevalent.
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Enhancement Technology

Over one hundred potential enhancement projects have been identified that
could assist in the sockeye rebuilding program or provide additional production.
Many of the proposed projects focus on proven techniques that have relatively good
possibilities for success. Other projects are experimental or unconventional and
their effectiveness is not proven.

The Science Branch is in the process of developing long term research
priorities for sockeye. Once this is done, greater details will be available on
the proposed research program. The Task Force also encourages participation of
University research on specific aspects of Fraser sockeye. If directed into the
appropriate areas of research this could be of considerable benefit in answering
some of the outstanding questions regarding Fraser sockeye.

IMPLEMENTATION OF THE REBUILDING PLAN

The run sizes and catches projected from the rebuilding plan recommended in
the previous sections assume average rates of return. They give an indication of
the expected trend, not what will occur in specific years. Implementation of the
plan must take into account the natural variations in run size, timing and stock
composition which are characteristic of salmon. The plan must, therefore, be
flexible to allow managers to respond on short notice to observed changes in the
returns of the target stocks in a manner that maintains the momentum of the
rebuilding program yet is fair to fishermen.

The overall objective is to increase spawning escapements to the interim
goals as a means of improving production and catches. Although the strategy is to
focus on target stocks, increases of all stocks contribute to the overall
benefits. Implementation of the plan must, therefore, ensure that non-target

stocks also have the opportunity to build.
Recommended Approach

Two basic approaches to implementing the rebuilding plan were considered
(Appendix 5). These include:

1. a strict adherence to the escapement schedule projected in the long term
plan, and

2. an adjustable escapement schedule that varies with run size.

The second option is recommended since it is more flexible and allows for an
adjustment of the escapement schedule in relation to the run size. The adjustment
would be based on the required harvest rate on the target stock in the recommended
option. If run size is much higher than average, the escapement goal would be
increased proportionately, up to some predetermined maximum. Similarly, if
returns are much lower than average, the escapement goal would be lowered
proportionately down to a predetermined minimum. Fig. 13 illustrates this

approach conceptually.
‘ For each year, escapement goals would be initially based on pre-season
expectations. These could be redefined during the fishing season to reflect
actual estimates of the magnitude of returning stocks. To practically implement
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this approach, the escapement goals would be stepped in relation to predetermined ZQSK/
ranges in run size. A minimum and maximum escapement could be identified to put
gsome bounds on the variation. The minimum could reflect current levels to ensure
that we would not step backwards from where we are now. The maximum could reflect
the interim goal. These bounds would only be altered if the harvest rate
agssociated with them becomes unacceptable. For example, if the run was extremely
large and the harvest rate necessary to achieve the interim goal was 90%, this
could be viewed as being unacceptable for co-migrating stocks and species. To
avoid this problem, harvest rates in mixed stock fisheries could be limited to a
level considered acceptable for the other stocks and species.  The remaining
harvestable surplus of the target stocks could then be taken in more terminal
areas.

Consequences of the Recommended Approach

With the recommended approach, the users and the resource share the costs and____Es
benefits associated with variability. - In years of poor returns, the escapement

goal and catch are lowered proportionately. In good years, the escapement goal is
increased and the users receive higher catches.

Since acceptable harvest rates are the basis for the goals, this approach
allows for the rebuilding of other sockeye stocks and other species. Since the
status of the other stocks and species will also vary, the maximum acceptable
harvest rate in the mixed stock fisheries needs to be evaluated annually.

Escapements surplus to the interim goals are anticipated on occasion with
this approach. If the dominant stock returns at a much higher rate than average,
the escapement goal would be limited to it's interim goal, until the point where——MNG
harvest rates in mixed stock fisheries became unacceptably high for co-migrating Lyen
stocks. In this case the escapement of the dominant stock could exceed the
interim goal if selective harvest alternatives were unavailable. If the dominant
stock returns at a lower than average rate, and the other stocks return at a
higher rate, the escapements of some stocks may exceed their interim goals.

This has the effect of changing the rate of rebuilding compared to the
recommended schedule in response to the variability in return rates. This is ga
positive aspect of this approach since it allows the rebuilding plan to take into
account the long term cycles in salmon productivity.

Surplus Escapements

Due to the variability in salmon production and the need to take co-migrating
stocks into account while fishing in mixed stock areas, some escapements surplus
to the interim goals can be expected. Adjustments to the allocation of catch
between fishery areas and gear types may help to minimize such surpluses.
Development of new opportunities for selective harvest could take advantage of
gome of the surplus.

Dealing with surpluses will be quite stock specific because of differences in
migratory behaviour and the geographical location of spawning areas. Surpluses
may be useful for testing the interim goals and the habitat capacity estimates,
Although the interim goals are based on the best available information, there is
still much uncertainty associated with them. By allowing escapements to exceed
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these goals and observing the response, we can ac eve a better understanding of
the limitations to production in gpecific systems.

However, in cases where it has been demonstrated that escapements over 8
certain level are disadvant ageous and actually risk future production, terminal
harvests could be implemented. Gince it is assumed that the return rate
difference is due to the variability in survival and not a true difference in
average productivity of the stocks, these opportunities for terminal fisheries
will occur randomly. The surpluses will not be consistent. Therefore, these
fisheries would have to operate in response to the available abundance and
locations.

Summary

[t is recognized that it is unlikely that the escapement schedule as
projected in the long term plan will be followed exactly because of the
variability in returns for each of the stocks. Some stocks will proceed ahead of
schedule and others will fall behind. A major management objective will be to
keep harvest rates in the mixed stock fisheries near the levels required by the
plan so that there is an opportunity for all stocks and species to rebuild.
Consequently, the recommended approach to implementing the plan is to have
flexible escapement goals (within specified bounds) based on actual returns.

Managers should manipulate fisheries by focussing on the target stocks but
trying to provide relief for other stocks where necessary, if opportunities
arise. This may involve adjustments to the current allocations, dislocation of
some fisheries and creation of new harvest opportunities. In addition, in some
cases it could result in escapements exceeding the interim goals which would
provide opportunities to test the interim goals or to harvest terminally. Since
user groups will be directly affected by these decisions, consultation is
necessary to develop the details of the implementation plan.
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Appendix 1. Fraser River sockeye catches, by major fishery areas for the years 1953 t 88 .
STRAIT OF UEST
JOHNSTONE  JUAN BE  FRASER COAST  WORTM CARADIAN DNDIAM
STRAIT FUCA RIVER TROLL  COAST COMMERCIAL FOOB  CANAM ToTAL GRNE NEY 101
YEARS (A11-16) (AREA 20) (AREA 29) (A21-2) (A1-11) TOTAL FISHERY TOTAL B.S. COMMERIAL TOTAL ESCAPEMENT R
1953 422,000 638,000 1,335,000 2,000 ¢ 2,417,000 113,000 2,330,000 2,032,000 4,449,000 4,562,000 1,295,000 5,854,0
1954 124,000 1,706,000 3,003,000 21,000 0 4,854,000 95,000 4,949,000 4,806,000 9,660,000 9,735,000 2,448,000 12,198,0
1955 156,000 578,000 329,000 4,000 0 1,269,000 66,000 1,335,000 1,007,000 2,276,000 2,342,000 383,000 2,747,0
195% 127,000 310,000 584,000 1,000 0 1,022,000 63,000 1,087,000 907,000 1,929,000 1,934,000 873,000 2,867,0
1957 588,000 707,000 632,000 1,000 01,954,000 97,000 2,051,000 1,689,000 3,643,000 3,740,000 1,662,000 35,401,0
1958 4,312,000 2,833,000 2,404,000 24,000 0 9,573,000 83,000 9,636,000 5,257,000 14,830,000 14,913,000 3,867,000 18,779,0
1959 354,000 598,000 960,000 3,000 0 1,946,000 65,000 2,011,000 1,810,000 3,756,000 3,821,000 949,000 4,770,¢
1960 231,000 543,000 710,000 6,000 0 1,490,000 84,000 1,574,000 1,199,000 2,689,000 2,773,000 628,000 3,421,0
1961 583,000 627,000 723,000 15,000 0 1,943,000 137,000 2,085,000 1,378,000 3,326,000 3,463,000 1,230,000 4,714,(
1962 141,000 295,000 336,000 21,00 0 993,000 137,000 1,130,000 739,000 1,752,000 1,889,000 1,624,000 3,512,¢
1963 189,000 146,000 536,000 8,000 ¢ 679,000 190,000 1,069,000 1,314,000 2,193,000 2,383,000 1,602,000 3,%85,(
1964 97,000 35,000 477,000 10,000 0 619,000 146,000 765,000 308,000 1,127,000 1,273,000 426,000 1,825,(
1965 125,000 165,000 863,000 16,000 0 1,171,000 121,000 1,292,000 1,026,000 2,197,000 2,318,000 852,000 3,167,¢
1966 677,000 694,000 631,000 43,000 ¢ 2,049,000 154,000 2,203,000 1,337,000 3,386,000 3,540,000 1,919,000 S,460,¢
1967 1,296,000 855,000 882,000 224,000 0 3,257,000 107,000 3,364,000 2,087,000 5,344,000 5,451,000 1,354,000 6,804,
1968 369,000 56,000 827,000 75,000 0 1,327,000 124,000 1,451,000 ©82,000 2,209,000 2,333,000 627,000 2,936,
196 444,000 628,000 986,000 151,000 0 2,209,000 159,000 2,368,000 1,573,000 3,784,000 3,943,000 1,007,000 4,941,
1970 1,017,000 830,000 568,000 305,000 0 2,720,000 151,000 2,871,000 1,350,000 4,070,000 4,221,000 1,943,000 §,164,!
1971 543,000 1,549,000 1,378,000 585,000 § 4,055,000 154,000 4,209,000 2,750,000 6,005,000 6,939,000 748, 96, (
. 1972 530,000 543,000 526,000 29,000 0 1,628,000 135,000 1,763,000 1,124,000 2,752,000 2,887,008 80, N|
1973 331,000 1,426,000 1,100,000 129,000 0 2,%5,000 164,000 3,150,000 2,560,000 5,546,000 5,710,000 1,181, !
1974 1,209,000 1,219,000 934,000 §23,000 0 4,185,000 222,000 4,407,000 2,460,000 6,645,000 6,867,000 1,757,000 "¥,b16,
1975 130,000 97,000 530,000 132,000 0 879,000 253,000 1,132,000 1,356,000 2,435,000 2,608,000 991,000 3,604,
1976 495,000 686,000 669,000 150,000 0 2,000,000 233,000 2,233,000 1,320,000 3,320,000 3,553,000 823,000 4,358,
1977 128,000 626,000 1,313,000 67,000 0 2,794,000 244,000 2,978,000 1,730,000 4,464,000 4,708,000 1,113,000 3,779,
1978 3,447,000 568,000 39,000 712,000 0 5,323,000 238,000 S,561,000 1,360,000 6,683,000 6,921,000 2,514,000 9,433,
1979 1,010,000 329,000 1,101,000 331,000 194,000 2,%S,000 292,000 3,257,000 1,769,000 4,734,000 5,026,000 1,408,000 6,427,
1980 1,062,000 123,000 326,000 20,000 79,000 1,610,000 217,000 1,827,000 465,000 2,075,000 2,292,000 848,000 3,103,
1981 3,271,000 291,000 852,000 42,000 92,000 4,548,000 460,000 5,008,000 1,293,000 5,841,000 §,301,000 1,443,000 7,722,
1982 1,806,000 1,684,000 862,000 2,185,000 107,000 €,644,000 430,000 7,074,000 2,863,000 9,507,000 9,937,000 4,024,000 13,966,
1983 2,547,000 15,000 557,000 35,000 270,000 3,424,000 362,000 3,786,000 464,000 3,888,000 4,250,000 976,000 35,222,
1984 1,268,000 567,000 895,000 44,000 100,000 2,874,000 356,000 3,230,000 1,640,000 4,514,000 4,870,000 932,000 5,8%,
1985 3,149,000 2,762,000 1,311,000 930,000 83,000 8,235,000 441,000 8,736,000 2,925,000 11,220,000 11,661,000 2,139,000 13,875,

1986 2,195,000 2,003,000 2,535,000 1,816,000 37,000 8,

1987 1,572,000 463,000 600,000

1968

135,000 229,000 708,000

485,000 79,000 3,199,000 503,000 3,702,000 1,342,000
43,000 2,000 1,117,000 419,000 1,536,000 676,000

585,000 555,000 9,141,000 2,746,000 11,332,000 11,887,008 3,717,000 13,89,

5,141,000 5,644,000 1,913,000 7,650,
1,793,000 2,212,000 1,418,000 3,769,

12 YEAR
AVERAGES

HISTORICAL PERSPECTIVE (1933 - 1968)

1953-1964 611,000
1965-1976 597,000 723,000 625,000 222,
1977-1988 1,849,000 805,000 971,000 564,

753,000 1,037,000

13,000

0 2,414,000 107,000 2,520,000 1,889,000
0 2,372,000 165,000 2,537,000 1,669,000

4,303,000 4,409,000 1,417,000 5,839
4,041,000 4,206,000 1,169,000 5,369

Note: 1. For sose years saall test fishing, recreational aad on-route
Notes 2. Seall catches of noa-Fraser sockeye included in sose figures.

000 87,000 4,277,000 376,000 4,653,000 1,656,000 5,933,000 6,309,000 1,070,w

losses have not been included.
In addition, sose figures are prelisinary.
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Appendix 2. Production of Fraser River sockeye for separate stocks and all stocks combined.

FRASER RIVER (TOTAL) SOCKEYE

AL YEARS 1984 CYCLE YEAR 1983 CYCLE YEAR
Retura Retura Retura
Brood Mult Total Por Jrood Mult Total Por Brood Mult Total Per
Year Escapeant Return  Spawner Year Escapeaent Return Spaveer Year Escapeaent Retura Spawner

1948 966,557 3,270,%8 3. 1948 966,557 3,278,908 3.3 1949 1,066,120 5,019,371 4.7
1949 1,066,120 5,019,311 4N 1952 793,603 2,694,958 3.40 1953 1,058,917 4,614,668 4.3
1950 1,737,559 12,829,5% 1.3 195 056,798 3,475,179 405 1957 1,340,150 4,415,267 3.29
1951 4,250 2,922,620 5.8 1960 620,915 1,713,845 2.76 1961 1,160,438 3,121,160  2.69
1952 793,603 2,694,958 .40 1964 368,200 3,206,742 8.2 1965 774,253 4,406,028  S.69
1953 1,038,917 4,614,668  4.% 1968 592,773 3,644,688  6.15 19%9 973,071 6,9%,997 1.8
1954 2,415,020 19,598,497  8.12 1972 760,641 4,323,183 5.68 1973 1,044,355 5,604,000 5.3
1955 361,443 4,689,641 12,97 1976 781,040 3,243,889  4.15 1977 1,014,014 7,648,192  1.54
195 658,298 3,475,171 4.05 1990 829,754 5,294,3%4  6.38 1981 1,384,102 13,560,816 9,60
1957 1,240,150 4,415,267 3.9 1984 922,059 1965 2,077,696

1958 3,822,300 3,696,304 0.9  sszsasazess -

1958 927,364 4,000,988 4.3 AWE: TSI, 404 3,430,628 4.63 (B) AVE: 1,184,311 6,133,842  5.27 (&M
1960 620,915 1,713,845  2.76 MAL: 966,557 5,294,34 0.26 ALs 2,077,686 13,560,816  9.80
1961 1,160,439 3,121,160 2.6 NIN: 389,300 1,713,845 2.76 MM 774,253 3,121,160 2,69
1962 1,575,446 5,380,038  3.41

1963 1,577,943 6,87%,1%  4.%

194 388,300 3,206,742 8.2 1986 CYCLE YEAR 1987 CYCLE YEAR

1965 774,253 4,406,056  3.89

19%6 1,797,934 6,387,%% 3.5 Retura Retura
1967 1,331,836 7,679,145  5.77 Brood Adult Total Per Brood Malt Total Per

1968 592,773 3,644,628 6.15 Year Escapesent Retura Spavner Year Escapesent Return Spawner
1969 923,071 6,9%,997 .38
1970 1,860,400 8,494,129  4.57 1950 1,737,559 12,829,5% 7.38 1951 564,290 2,922,620 5.18
1971 719,639 3,814,400 3.0 1954 2,413,020 19,5%,497 8.12 1955 361,443 4,689,641 12.97
1972 760,641 4,323,183  5.68 1958 3,822,300 3,0%,34 0.9 1959 927,364 4,030,988 4.35
1973 1,044,335 5,604,080 5.37 1962 1,575,446 5,380,035 .41 1963 1,577,943 6,879,1%  4.36
1974 1,65,552 9,952,207  6.01 1966 1,797,994 6,387,909 3.5 197 1,331,836 7,679,145 3.7
1975 920,793 6,194,389  6.73 1970 1,860,400 8,4%,129 4.5 1971 719,639 3,814,409 35.30
1976 781,040 3,243,859  4.15 1974 1,656,552 9,%52,207 6.01 1975 920,793 6,194,389  6.73
1977 1,004,014 7,648,192 1.M4 1978 2,484,805 14,420,431 3. 1979 1,386,139 5,013,251  3.66
1970 2,484,005 14,420,431  5.80 1982 4,007,720 15,040,100 3.75 1983 94,917

1979 1,368,139 5,013,281  3.66 z2z

1980 829,754 5,24,34  6.38 AVE: 2,373,088 10,844,356  4.22 (GN) AV6: 976,703 5,152,955  5.59 (&M
1981 1,384,102 13,560,816  9.80 MAL: 4,007,720 19,598,497 8.12 MAL: 1,577,943 7,679,143 12.97
1982 4,007,720 15,040,100  3.75 NIN: 1,575,446 3,69%,304 0.97 NIN: 361,443 2,922,620 3.66

1983 94,917
1584 922,059
1985 2,077,686

s -

AVE: 1,301,349 6,379,517  4.88 (6)
NAL: 4,007,720 19,598,497 12,97
NIN: 361,443 1,713,845  0.97

Avu_cou 03-Feb-81
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CULTUS LAXE SOCKEYE
ML YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Return Returs Retura
Brood Mult Total Par Brood Malt Total Per Brood Mult Total Por
Year Escapesent Return  Spawner Year Escapesent Return Spavner Year Escapesent Retura Spaveer
1948 12,746 76,539 6.01 1948 12,746 76,559 6.0 1949 9,455 97,875 10.81
1949 4,088 97,87 10.81 1952 17,433 67,17 LN 1953 11,543 14,22 1.9
1950 0,98 8,99 9.32 195% 13,718 n,% LN 1957 20,318 28,920 1.42
1951 12,677 207,031 16.13 1960 17,640 41,000 .32 1961 13,3% 13,03 0.9
1952 17,833 67,147 n 1964 11,067 75,008 6.05 1965 2,45 32,600 13.28
1953 11,543 114,212 9.9 1968 25,314 54,000 2.16 1969 S, 942 7,%3 LM
1954 7,03 121,13 5.77 1972 10,366 31,462 3.04 1973 (7T | B P Y
1955 25,92 397,%3 15,35 1976 4,435 61 1.3 1977 7] 1,51 1516
1956 13,718 37,285 n 1980 1,657 11,667  7.04 1981 3% 1,3 S22
1957 20,373 28,920 1.42 19684 b 1985 24
1958 13,34 n,s%2 5.9
1959 47,119 82,109 1.712 AVE: 11,51 W05 .41 (8N Avé: 6,417 23,152 4,07 (a0)
190 17,640 41,009 .32 NAL: 25,314 76,559 1.04 MAL: 2,975 114,212 1516
19%1 13,3% 13,083 0.9 (LY M 6,129 1.38 nin: (.r] 4% 0.9
1962 26,99 60,111 .3
19%3 20,33 322,265 15.97
1964 11,067 75,808 6.85 1986 CYCLE YEAR 1987 CYCLE YEAR
1963 2,453 32,600 13.28 :
1%4 16,919 13, 1.9 Retura Retura
1967 3,198 150,05 4.52 Brood Malt Total Per Brood Adult Total Per
1%8 75,314 54,800 2.16 Year Escapesent Retura Spawner Year Escapesent Return Spaveer
1969 5,942 7,93 1.4
1970 13,941 44,807 . 1950 2,98 278,99 X2 1951 12,677 207,031 16.33
m 9,128 49,467 5.42 1954 72,0% 127,18 .77 1958 5,92 39,% 153
1972 10,366 31,462 3.04 1958 13,324 71,552 5% 1959 41,119 82,100 L.72
1973 641 14 1.17 1962 26,997 60,111 2.3 1963 2,33 322,83 15.87
1974 8,984 0,917 .3 1966 16,919 133,172 1.9 1967 13,18 150,08 4.52
1975 11,349 115,79 10.20 1970 13,941 44,507 L2 m 3,18 9,67 .4
197% 4,435 6,129 1.38 1974 8,984 29,917 33 1975 11,249 115,787 10.20
1814} 82 1,571 19.16 1978 5,076 49,624 T8 1979 32,031 97,7137  3.0%
1978 35,076 49,624 .78 1982 16,723 1983 19,944
1979 32,031 97,737 3.05
1980 1,657 11,667 1.04 AVE: 17,103 99,488  5.20 (6M) AVG: 27,592 177,02 6.3 (W
1981 256 1,336 S.22 MAL: 9,98 278,991  9.78 KAL: a,m  39,% 16,33
1902 16,725 MIN: 5,076 23,9 2.2 LILH 3,18 He 17
1983 19,944
1984 994
1983 24
AVE: 14,304 85,840 4.66 (6GN)
BAX: a,m  397,%5 19 16
LILH] 82 749 0.98
eTH-SPAN 03-Feb-
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UPPER PITT RIVER SOCKEYE
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-

ML YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Retura Retura Retura

Brood Mult Total Per Brood Mult Total Per brood Mult Total Per
Year Escapesent Return Spavner Year Escapesent Retura Spaveer Year Escapesent Return Spavner
1948 55,380 122,120 2 1948 55,380 122,720 .22 1949 1, 29% 20,778 2,24
1949 9,2% 2,118 2.4 1952 48,899 12,118 1.48 1953 18,673 25,807 1,38
1950 40,081 146,337 3.63 195 32,094 70,323 219 1957 12,335 8,200 2.3
1951 3,837 120,302 1.18 1960 24,510 NN 1.3 1961 11,158 103,035 .23
1952 48,899 12,178 1.48 1964 13,75 192,04 13.% 1963 6,96 38,984  5.60
1953 18,673 25,007 1.3 . 1%8 16,988 105,588 6.22 1969 25,073 61,083 2.4
1954 17,624 51,094 2.% 1972 13,412 138,157 10.30 1973 11,895 43,163 3.83
1933 17,950 166,937 9.3 1976 3,58 105,700 2.89 1m 13,852 26,137 1.9
1956 2,094 70,323 2.19 138 17,101 17,97¢  1.05 1981 75,37 2,416  0.10
1957 12,335 29,201 2.3 198¢ 135,797 195 3,50

1958 10,381 16,535 1.59 3zzzaATIFTIIZTIE = =z

1959 15,731 62,493 .97 AVE: 27,48 95,339 3.10 (6M) AVe: 13,813 38,957 2,04 (&)
1960 24,510 33,314 1.3 MAL: 55,380 192,094 13.% M1 25,327 103,035 9.23
1961 11,158 103,033 .20 NIN: 13,412 17,974  1.0§ AIN: 3,560 2,406 0.10
1962 16,580 5,215 3.45

19%3 12,680 142,938 11.27

1964 13,75% 192,094 13.% 1986 CYCLE YEAR 1987 CYCLE YEAR

1963 6,%46 38,984 5.60

1966 20,6842 1,708 .n Retura Retura
1967 10,282 67,780 6,59 Brood Mult Total Per Brood Mult Total Per
1968 16,988 105,588 6.2 Year Escapesent Return Spavner Year Escapesent Return Spavner
1969 5,073 61,083 2.4

1976 6,642 55,398 8.4 1950 40,061 146,337 3.65 1951 37,837 - 120,302 3.18
1971 15,452 217,474 1L©) 1954 17,624 51,094 2.9 1955 17,950 166,937 9.30
1972 13,412 138,157 10.30 1958 10,381 16,53 1.9 1959 15,731 62,493 3.9
1973 11,895 43,163 3.63 1962 16,380 $7,215  3.45 1963 12,600 142,935 11.27
197¢ 20,581 118,137 5.74 1966 20,842 mn,701 3,73 1567 10,282 67,700 6.5
1975 39,920 65,701 1.63 1970 6,642 5,398 8.3 m 15,452 217,474 14,07
1976 36,325 105,700 2.99 1974 20,581 118,137 5.4 1975 39,920 £5,701  1.65
197 13,852 26,137 1.89 1978 24,786 0,643 1.4 1919 3,542 0,312 0.78
1978 24,786 30,643 .24 1982 8,708 1983 16,852

1979 37,542 29,312 0.78 zz333333% =z

1980 17,101 17,974 1.05 AVE: 18,467 69,140  3.26 (BM) AVE: 72,604 109,117  4.46 (6N)
1981 25,30 2,416 0.10 MAL: 40,061 146,337 8.34 HALS N, 27,474 1407
1982 8,708 NN 6,642 16,535 1.4 NN 10,282 29,312 0,78
1983 16,852

198¢ 15,797

1983 3,50

AVE: 20,606 11,492 3.06 (6N)

KAl 55,380 217,474 1407

NINs 3,560 2,416 0.10

!
03-Feb-8 |
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BIRXENHEAD RIVER SOCKEYE
ALL YEARS 1984 CYQLE YEAR 1983 CYCLE YEAR
Return Returs fetura
Brood Mult Total Per Brood Adult Total Pet Brood Mult Total Per

Year Escapesent Return Spaunal Year Escapesent Retura Spaweet Year Escapesest Retura Spauvner
1948 83,787 206,6% 241 1948 83,787 206,6% 2.4 1949 70,504 308,662 4.38
1949 70,504 308, 662 "% 1952 47,041 24,618 5. 1993 42, 156,143  3.87
1990 64,440 242,740 .n 195% 49,74 219,100 5.6 1957 14,536 75,666  5.21
1951 21,2% 216,719 10.18 1960 36,838 163,9% 49 1%! 31,681 131,831 416
1952 41,041 244,678 5.0 19%4 48,908 %s,993 1.4 1963 16,29 163,901 10.10
1953 42,01 156,143 3.67 1968 $1,947 0,98 498 1969 3,382 791,710 21.18
1954 18,213 175,704 9.6% 1972 54,516 515,310 .43 1973 5,633 1,30 .M
1953 14,353 280,383 19.27 1976 711,308 632,50 &.18 un 23,843 o, 202 1.3

1956 o,TH 2% 109 .61 1980 78,613 170,005 216 1981 49,023 109,423 .8
1957 14,3% 75,666 5. 1984 38,644 1993 11,%5
1958 15,166 130,94 8.63 as:sﬂa::::n::az:z:szz:mzuaus ‘ znnzz:mssgs:ussnuzszzzm

1939 %159 269, s 10.2 Ave: 57,33% 318,79 5.0 (6R) AV 3,485 280,661  6.42 @n
1969 3%,838 168,93% 4.9 MAL: 83,787 632,531 .43 HAT: 70,504 791,710 21.18
1961 31,681 131,831 4.16 LILE 6,838 168,93 .16 LI 11,905 75,666 .3

1964 48,908 365,993 1.48 1986 CYCLE YEAR 1987 CYCLE YEMR

1963 16,29 163,91 10 10 B ————e S e
- 1%6 20,116 317,110 15.79 Retura Returs

1967 39,876 492,216 12.4 Brood Mult Total Per Brood Mult Total Por

1968 57,941 285,925 [ <] Year Escapessst Retura Spavmet Year Escapesent Return Spavner
19%9 7,38 791,710 21.18 --- - . ————-
1970 2,65 136,305  24.02 - 1950 64,440 2,40 3T 1951 7,29% 216,719 10.18
971 24,60 ALl 15.00 o4 a3 175,708 983 1955 14,553 00,38 19,27
1972 54,516 515,310 .45 1958 15,166 130,93¢ 8.83 1959 26,139 28,5712 10.27
1973 5,893 328,391 S.00 1962 26,369 103,783 3.% 1963 48,893 5,15 R
1974 119,637 918,986 7.68 1966 20,116 37,70 1579 1967 9,876 92,216 1234
1973 61,338 121,367 2.07 1970 0,65 736,305 24.02 1971 2,629 71,401 15.08
1976 11,38 632,331 8.18 1974 119,637 918,%6 7.68 1975 61,538 127,367 2.07
1977 3,88 460,202 19,30 1978 3,782 6,704 .19 1979 60,988 si1,892  8.39
1918 M, R 776,704 8.19 1982 119,738 1,231,700 10.2% 1983 44,029

1979 69, 958 sit, 892 8.3 ::z:::x===szx:zz:z:::zzsz::x:::zzaz:z ----- =23 3T2=STTITES
1980 78,613 170,015 2.16 AVG: 56,569 514,952 8.76 (61 AVG: 37,9% 340,541 9.39 (6R)
1981 43,03 109,48 2.8 Wi 119,78 1,231,719 24.02 Wi 61,58 Suem 182
1982 119,78 1,231,700 10.29 KN 15,166 103,783 .77 AN 14,393 1,31 .07

Z2RZTITES Py T is %
Wer 46,807 364,40 7.12 (&0
WL 119,738 1,231,700 2.0
W 11,08 75,666 2.0

@ | .

03-Feb
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HKARRISON RIVER SOCKEYE
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ALL YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Retura Retura Return

Brood Muit Total Per Brood Mdult Total Per Brood Mault Total Per
Year Escapesest Returs Spavner Year Escapesent Return Spawner Year Escapesent Return Spavner
1948 2,162 43,283 1.65 1948 26,162 43,83 1.6 1949 8,000 37,073 4.63
1949 8,000 37,013 4.63 1952 23,19 23,054 0.8 1933 21,0% 9,78¢ 0.47
1950 33,044 18,09 2.3% 1956 2,586 %,972 3.9 1957 3,793 60,534 15.%
1931 17,148 122,022 7.12 1960 17,210 7,41 LN 1961 42,113 13,2 0.
1952 25,79 23,04 0.89 1964 2,202 51,204 23.25 1965 15,034 20,42 1%
1933 21,00 9,784 0.47 1968 5,319 . 17,68 1.3 1969 14,999 1,32 0.4
1954 28,800 14,79 0.5t 1972 1,346 1,9%3 1.4 1973 3,060 }U,213 11.20
1953 5,595 141,038 5.2 1976 5,130 4,781 483 1977 2,246 24,058 10.71
1956 2,586 9%,912 3.% 1980 5,092 5,542 1.68 1981 3,193 31,63 9.9
1957 3, 60,54 15.% 1984 1,267 1983

1958 14,701 59,892 4.07 z zz2ETITIZS Tzzzz ==

1959 21,868 41,545 1.4 AVG: 9,217 33,010  3.54 (GM) AVE: 12,676 26,486  2.73 (W)
1960 17,210 7,451 N RAL: 26,162 %,9712 3.9 MALS 42,713 50,354 15.%
1961 42,113 13,25 0.3 NIN: 1,267 1,%3 0.9 LI 2,246 1,302 4.3
1962 8,162 50,812 6.23

1963 2,29 97,825 .9

1964 2,202 51,24 23.25 1986 CYCLE YEAR 1987 CYCLE YEAR

9%3 15,034 2,42 1.3

%6 32,646 55,444 1.70 Return Return
1967 20,548 0,935 2.48 Brood Mult Total Per Brood Mult Total Per
1968 5,379 17,838 .22 Year Escapesent Return Spawmer Year Escapesent Return Spavner
1969 14,959 1,%2 0.49 ,

1970 12,666 39,763 3.4 1950 33,044 78,099 2.36 1951 17,145 12,02 7.2
1971 3, 1% 94,459 2.8 1954 28,800 14,797 0.31 1955 5,595 141,038 25.21
1972 1,346 1,%3 1.46 1950 14,701 59,892  4.07 1959 27,868 4,45 1.4
1973 3,080 34,13 1L 1962 8,162 50,812 6.23 1963 2,258 87,85 3.9
1974 16,920 61,69 3.65 1966 32,646 55,444 170 1967 20,548 50,935 2.48
1975 5,987 19,42 13,2 1970 12,666 39,763 14 1971 3,1% 94,459 .28
1976 5,130 24,181 4.83 1974 16,920 61,696  3.85 1975 5,987 79,412 13.286
1977 2,246 24,058 0.1 1978 19,117 31,658 1.61 1979 43,615 15,910  0.35
1978 19,7117 31,658 1.61 1982 9,189 4,215 0.4 1983 4,23

19719 435,613 15,910 0.35 = =z23 STSTTTITILIITTTITITITTIZZIS

1980 5,092 8,542 1.68 AVG: 19,538 44,048 1,97 (G AVE: 17,005 77,893 477 (M)
1981 3,193 31,673 9.92 NAL: 13,044 78,09 6.23 HAL: 45,615 141,038 25.21
1982 9,189 4,275 0.47 NIN: 8,162 4,2 0.4 nIN: 3,79 15,910 0.35
1983 4,2

1984 1,267

1985

AVG: 14,463 44,430 3.05 (GN)

BAX: 45,615 141,038 31.50

KINs 1,267 1,93 0.31

03-feb-88
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ML VEARS 1934 CYCLE YEAR 1985 CYCLE YEAR
Return Returs Retura

Brood Mult Total P Brood Mult Total P Brood Mult Total Per
Year Escapeset Return Spivner Year Escapesent Retura Spawner Year Escapesest Return Spauner
1948 19,431 131,635 6.77 1948 19,431 131,635 6.77 1949 12,78 55,002 4.32
1949 12,7128 55,002 “ 1932 28,050 11,006 0.39 1953 3, 218,207 4.0
1950 30,3539 184,197 6.03 19% 8,690 21,608 2.4 1997 2,31 8,842 0.4
1951 12,8% 117,511 9.14 1960 7,08 4,623 0.66 1961 4,246 57,809 13.61
1952 28,050 11,006 0.39 1964 1,1% 25,040 20.M 1963 17,94 205,659 11.47
1953 8,789 218,207 24.83 -1968 3,19 155,3% 4.9 1969 %,10 412,913 1.03
1954 28,137 75,291 8.3 1972 25,738 342,314 13.30 1973 48,41 355,612 1.33
1953 21,63 72,848 3.3 1976 49,9% 304,515  6.10 1977 52,821 74,642 4.46
195 8,69 21,608 2.4 1980 73,830 401,621 5.4 1981 42,002 209,721 4.9
1997 20,237 8,842 0.44 1984 59,602 1983 35,43

1958 35,939 31,072 0.86 r23EIITIZZ T T zs3zz=s

1939 8,363 2,25 .89 AVG: 27,10 155,314 4.9 (BM) AVG: ,7% 195,379 5.8 (- )]
1960 7,03 4,623 0.66 KAL: 73,830 401,627 40.90 L ) 8,721 2,913 4.8
1961 4,246 §7,809 13.68 NIN: 1,1% w0 NINe 4,246 8,842 0.4
1962 15,924 41,938 3.0

1963 14,489 166,419 1139

19%4 1,19% 75,00 209 1986 CYCLE YEAR 1987 CTCLE YEAR

1963 17,924 205,659 1.4 - —mcmmmommm oS e -
1966 19,489 76,161 3.9 Retura Retura
1967 2,581 gg,405 3.9 Brood Mult Total  Per brood Malt Total  Per
1968 3,1 155,3% 40.9% Year Escapesent Retura Spawnef Year Escapesest Retura Spavner .
1969 58,727 412,913 1.3 cmeem—

1970 10,435 394,038  36.80 1950 30,539 184,137 6.03 1931 12,85 17,511 9.14
15 1) 4,9% 155,253 3.1 194 0,13 75,291  8.3% 1955 21,63% n,u8 3.3
19712 25,738 2, 13X 1958 25,939 31,072 0.86 1959 5,383 39,259  4.69
1973 43,541 353,612 1.3 1962 15,924 4a,98 .0 1963 14,469 166,479 11.31
1974 £4,093 276,331 4.3 1966 19,489 76,161 3.91 1967 7,81 88,405 3.92
1973 0,73% 145,993 4.9 1970 10,433 384,038  36.80 19 4,990 155,255 31.11
1976 49,932 304,515 6.10 1974 64,093 276,337 4.3 1975 29,736 145,953 4.9
9n 52,627 24,642 4.4 1978 15,171 1,133,838 14.95 1919 ¢5,026 175,74 3.9
1978 TS, A7 1,123,838 14.95 1982 234,083 815,200 2.77 1983 8,4

1979 45'026 ]15'741 3.9 :::sts:s::::zs:z:::zsz:xu::::::::::: z23333 23TzSTITETT
1980 13,830 401,627 5.4 AVE: 63,75 352,671 5.3 {6H) AVG: 2,111 120,181 6.6 (&%)
198t 42,002 209,721 49 MAIL: 294,083 ,123,838 36.90 H 6,0 175,741 A
1982 294,083 815,200 N NN 10,435 31,072 0.86 LILH 4,9% 1,29 3.3
1983 n,M

1984 59,602

1985 36,543
=RES = ==2sSTE

AVE: 35,991 208,335 5.63 (6

MIs 294,083 1,123,838 40.90

RiN: 1,1% 4,623 0.39

C v

03-feb-
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GATES CREEK SOCKEYE
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1985 CYCLE YEAR

(

ML YEARS 1984 CYCLE YEAR
Retura Return Return
Brood Adult Total Per Brood Mult Total Pot brood Mult Total Per
Year Escapesent Retura Spawner Year Escapesent Retura Spawner Year Escapeseat Return Spavner
1948 30,026 1948 30,026 1949 9%
1949 5% 1952 1,070 38,000 5.3/ 1933 1L} 7,885 106.55
1950 300 19% 1,007 15,9% .08 195 [ +)) 1,163 1.3
1951 623 1960 5,413 84,049 15.33 1961 249 14,706 39,30
1952 7,010 38,000 5.3 1964 19,3% 105,060 5.42 1965 1,642 3,087 1.88
1933 T4 7,888 106.53 1968 10,113 82,525 &.16 1969 m 5,000 6.4
1954 45 698 15.31 1972 8,323 132,617 15.93 1973 798 12,525 15.73
1955 n 2,%% .33 1976 17,11 73,43 428 19m 2,582 21,804 8.44
1956 1,807 15,930 2.08 1986 25,088 81,26 3. 1981 4,610 14,931 3.2
1957 M 1,163 1.3 19 28,80 1985 4,578
1958 61 1 1.3 zzzzEs: zzzzIE zzz3z =z
1959 582 10,658  18.31 AVE: 14,349 71,434 6.00 (G AVE: 1,806 9,077 8.98 (M)
1960 5,43 84,049 15,53 HAL: 28,801 132,617 15.93 MAL: 4,670 21,804 106.55
1961 u8 14,706  59.30 NIN: 5,413 15,990  2.05 L1LH L} 59 1.3
1962 139 524 3.3
1963 4,113 7,648 1.86
1964 19,3% 105,080 5. 42 1986 CYCLE YEAR 1987 CYCLE YEAR
1963 1,642 3,087 1.88
‘1%‘ (4] 936  14.40 Retera Return
1967 1,138 6,661 3.8 Brood Malt Total Per Brood Mult Total Per
T 19%8 10,113 82,55 . B.16 Year Escapesent Return Spawner Year Escapesent Return Spavner
1969 m 5,001 6.44
1970 by} 580 1.4 1950 300 1951 623
9 426 12,647  29.89 1954 [} 698 15.51 1953 n 2,%5 2.8
1972 8,323 132,617 15.93 1958 61 41 1.3 1959 582 10,655 18.31
1973 195 12,528 15.7% 1962 159 S2¢ 1N 1963 4,113 7,648 1.86
1974 10 1,992 28.46 1966 63 936 14.40 1967 1,138 6,661  5.85
1975 1,982 2,43 112 1970 18 580 .44 191 426 12,647 29.69
1976 17,133 13,413 428 1974 70 1,992 28.46 1975 1,92 22,413 11,31
19 2,582 21,804 8.4 1978 258 1,806 1.0 1979 3,828 17,860 4.67
1978 258 1,806 71.00 1982 930 1983 7,784
1979 3,828 17,860 4.67 z =z zz
1980 25,088 81,226 LN AVE: 208 910  9.67 (8M) AVE: 2,491 10,127 10.02 (&%)
1961 4,670 14,931 3.20 NAL: 930 1,992 28.46 NAL: 1,784 22,413 32.93
1982 930 AIN: 45 300 3.30 NIN: n 623 1.86
1983 1,784
1984 28,801
19835 4,318
AVG: 4,912 23,908 8.42 (GN)
MAX: 28,801 132,617 106,55
NN 4S5 300 1.3
..... 03-Feb-82
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PORTASE CREEK SOCKEYE
ALL YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Retura Retura Returs
Brood Mult Total Per Brood Mult Total Por Brood Malt Total Per
Year Escapesent Return Spivnet Year Escapesent Return Spaveer Year Escapesest Retura Spavnef
1948 1948 1949
1949 1932 1953 S0 4 1.8
1950 1956 1957 @ 'y SR M1 By
1951 s} 244 8.4 1960 1961 n 2,13 1.9
1952 1964 9 §2¢  69.33 1963 )| 3,463 3.33
1953 ] 39 7.88 1968 86 1,046 1216 1969 %3 3,612 3B.M
1954 3,369 38,700 11.49 1972 1% 15,283 80.44 1973 3,93 68,692 17.13
1958 1)} 4,30 107.12 1976 1,042 8,42 1.0 197 1,610 39,710 .0
1956 1980 1,800 14,300 1.9 1981 5,753 16,077 .19
1997 40 4 1.18 1984 1,701 1983 1,703
1958 4'73‘ 25'545 5.41 szzxgsToTIITTTTITITIAIE =2TET 2£ETTIEST =2x22ITHIT
1959 s712 5,565 .13 AVE: 803 7,067  21.09 (1) AVG: 2,343 20,15 877 (6M)
1960 HAL: 1,800 15,283 80.44 L 7,610 68,692 118,29
1961 n 2,103 118.39 NIN: g2¢ 1T LitH g 118
19%2 11,939 72,180 6.0%
1963 2,011 59,437 .06
1964 9 624 69.33 1986 CYCLE YEAR 1987 CYCLE YEAR
1963 981 3,483 .93 - - -
1966 31,343 31,39 1.00 Retura Retura
P 1967 4,05 4,206 1.06 $rood Mult Total Per Brood Mult Total Per
1968 86 1,046 12.18 Year Escapesent Retura Spawmer Year Escapesent Return Spavner
1969 %3 34,612 BH
1970 3,873 59,068  14.9 T 19% . 1951 N 4 L4
1971 281 18,043 64.21 1954 3,369 3,700 11.49 19535 ) 4,392 107.12
1972 1% 15,283  80.44 1958 4,736 25,45 5.4 1959 s7? 5,565 .73
1973 3,93 69,692 17.33 1962 11,93% 172,190 605 1963 2,011 58,437 20.06
1974 8,475 41,580 4.91 1966 31,343 3,39 1.0 1967 4,025 4,286 1,06
1973 3,178 13,549 .2 1970 3,873 58,068 14.99 18 1) 281 18,043 6421
1976 1,042 8,042 1.72 1974 8,475 4,580 4.9 1975 3175 13,549 421
197 1,610 0,710 S.22 1978 9,978 81,592 8.18 1979 3,575 65,073 18.20
1978 9,978 81,592 8.18 1982 23,867 1983 1,14
1974 3'575 55'073 18.20 s:::::::::::::::::::szxzs:zz:z:z::sn zs3z3STIS srzz=352
1990 1,800 14,340 1.9 AVE: 12,197 9,872 5.8 (6H) AVG: 2,384 21,199 13.89 (e
1981 5,19 16,077 .19 MAL: 31,343 81,592 14,99 NAL: 1,141 65,073 107.12
1982 13,867 niN: 3,369 25,645 1.0 NIN: Ya) 24 1.06
1983 1,14
1984 1,70
1983 1,703
=222 TR Rsees £+ 3
AVG: 4,53 25,848 10.55 (68)
HAL: 31,43 81,592 118,39
L1LH 9 4 1.00

¥ote - Includes Seton Creek and Bridge River.

.
r
_a

03-Feb-t
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SEYNOUR RIVER SOCKEYE
ML YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Retura Return Retura
Brood Mult Total Per Brood Adult Total Per Brood Mault Total Per
Year Escapeaeat Retura Spawnet Year Escapesent Retura Spavaer Year Escapesest Return Spavner
1948 3,889 0,68 1.83 1948 3,889 29,658  7.63 1949 10,712 34,705 L2
1949 10,712 W,705 n 1952 5,963 1,49 1.89 1993 5,692 45,268 1.9
1950 11,049 162,026 14.66 1956 2,4% 12,763 5.13 1957 10,870 24,583 .26
1951 24,720 68,34 2.8 1960 2,902 8,007 .05 1961 3,602 32,93 L0
1952 5,93 11,249 1.89 1964 2,743 18,498 6.4 1965 6,089 U89 51
1953 5,692 45,268 7.95 1968 3,838 7,008 5.7 1969 1,176 14,878 2.0
1954 4,774 461,522 18.63 1972 2,802 58,719 20.% 1973 2,704 25,180 9.31
1953 8,91 310,002 U.5% 1976 8,308 n,50 2.68 1977 5,709 57,930 10,13
1956 2,4% 12,763 5.13 1980 8,309 45,768 3.3 1981 11,3%9 %,268 2,31
1957 10,870 24,583 2.26 1984 17,112 1985 5,620
1958 78,311 195,518 2.4 srzzrsTISEIRIIS zz=33% =
1959 52,310 175,99 3.3% AVE: 5,842 25,539 5.18 (&M AVE: 6,%! 32,958  4.81 (&M
1%0 2,%02 4,83 3.05 NAX: 17,112 58,719 20.% NAL: 11,39 57,930 10.15
1964 3,62 R, 9.08 LIt 2,4% 3,837 1.89 AIN: 2,74 14,878  2.07
1962 57,83 176,54 3.08
1963 71,65 114,00 1.99
%4 2,743 18,4% 6.74 1986 CYCLE YEMR 1987 CYCLE YEAR
%3 6,089 34,8% 5.73
%6 28,69 141,828 “ N Retura Retura
f 197 13,361 220,851 16.53 Brood Mult Total Per Brood Malt Total Per
.. 1968 3,838 22,108 5.76 Year Escapesent Returs Spawner Year Escapesent Return Spaveer
1969 1,176 14,875 2.07
1970 1,9 226,389 18.91 1950 11,049 162,026 14.66 1931 4,20 68,943 2.83
1971 19,028 135,310 .1 1954 4,774 41,52 10.63 1955 8,97 310,002 MU.%
1972 2,802 58,713 20.% 1958 18,371 195,518 249 1959 52,310 175,980  3.36
1973 2,704 25,100 9.2 1962 57,836 176,546  3.05 1963 71,654 114,086 1.9
1974 44,588 181,851 4.08 1966 28,698 141,88 4. % 1967 13,1 220,851 16,53
1973 %,828 217,930 5.92 1970 1, 226,39 18.91 1971 19,028 135,310 1.1
1976 8,306 22,19 2,68 1974 44,588 181,851 4.08 1973 36,828 217,930 .32
1977 5,109 57,930  10.13 1978 62,808 21,018 3.62 1979 49,206 106,629  2.16
1978 62,808 227,078 3.62 1982 63,271 1983 2,831
1979 ‘,'m l“|529 2.16 2zzssITTTET zzs22333E zzzR=IT
1980 8,309 45,768 $.5 AVE: 42,5% 721,52 6.41 (BN AVE: 33,957 168,716  5.46 (BM)
1981 11,359 26,268 2.3t NAL: 18,311 %1,522 18,91 NAL: 71,65¢ 310,002 34.56
1982 3,m NIN: 11,049 141,828 2.49 RIN: 8,971 8,943 1.59
1983 29,831
1984 17,172
1983 5,620
AVE: 21,50 107,322 S.41 (6N)
HAX: 78,311 461,522 34.56
. LILH 2,4% 8,83 1.59
C
03-feb-63
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SCOTCH CREEK SOCKEYE

AL YEARS
Retura

Brood Mult Total Per
Year Escapesent Retura Spavner
1948 10 ) S.10
1949 1,764 6,519 .10
1950 4
1931
1952 12 B 2.9
1953 1,364 9,49 6.96
1954
1953
1956 ] 952  119.00
1957 2,130 1,220 0.53
1958 P£]
1939
1960 {1
1961 398 9,185 13.69
19%2 7 2,117 388.14
1963
1964 m
1963 1,910 16,637 8.1
1966 4359 2,95% 6.44
1967
1968
1969 3,398 34,003 10,02
1970 304 2,236 1.3
m ) )
1972
1973 6,235 59,304 8.87
1974 447 9,82¢ 21.98
1973
1976 N m 8.2
197 13,386 78,489 5.78
1978 2,056 4,56  20.19
1979
1980 107 1,283 11.99
1981 18,952 25,422 1.34
1982 4,709
1983 m
1984 409
1983 3,3
AVE: 2,4 13,518 9,09 (6M)
HARs 18,952 78,489 388.14
NN 1 p£] 0.59

- 53 -

1984 CYCLE YEAR 1985 CYCLE YEAR
Returs Retura

Brood Mult Total Per Srood Muit Total Per
Year Escapesent Retura Spawner Year Escapesest Return Spavner
1948 10 st 5.0 1949 1,74 6519 319
1952 12 - S 18 1953 1,34 5,49 6.%
195 ] 952 119.00 1957 2,20 1,220 0.5
1960 11 1961 by | 8,185 13.69
194 771 1963 1,910 16,637 .1
1968 1969 3,% 4,003 10,02
1972 1973 6,385 55,304  8.87
1976 KL} 2713 8.2 1977 13,906 18,489 S5.78
1980 107 1,283 1.9 1981 18,92 75,422 1.
1984 409 1983 3,383

AVE: 8 470 11.17 (81) AVE: S, M2 2%,142 472 (60
MAL: 409 1,283 119.00 MAL: 18,92 78,489 13.69
RIN: | I 9N LiLH e | 1,220 0.3

1986 CYCLE YEAR 1987 CYCLE YEAR
Reture Retura

Brood Ault Total Per Brood Mult Total Par
Year Escapesent Return Spawner Year Escapesent Return Spavner
1950 4“ 1951

1954 1955

1958 n 1959

1962 1 2,717 388.1¢ 1963

1966 459 2,9% 6.4 1967

1970 304 2,2% 1.3% 1971 k> ]

1974 4“7 9,824 21.98 1975

1978 2,05 41,506 20.19 1979

1982 4,709 1983 m

AVE: 1,147 3,877 24,12 (M) AVG: ey} k] (W)
NAL: 4,709 41,506 388.14 MAL yx»} k) | ERR
AN 1 6.4 AN m ] 134

03-Feb-8¢
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ML YEARS 1984 CYCLE YEAR 1985 CYQLE YEAR

Retura Reture Return
Brood Adult Total Per Brood AMult Total P Srood Mult Total Per
Year Escapesent Retura Spawner Year Escapeamnt Returs Spaveer Year Escapesest Returs Spawner
1948 1948 1949 13 13,934 1076.46
1949 13 13,94 1076.46 1952 1953 ba )
1950 12,000 126,84 10.57 195 1957 2 1,040 $520.00
1951 23 1960 n 19%! N 1,9% 61.13
1952 1964 S 1963 32 4,892 16.75
1953 Y] 1968 1,194 1969 99 2,47 21,45
1934 17,462 19,766 4.5 1972 n M Ln 1m 2,194 17,604 6.30
1953 pe) 1,9 85.70 1976 30 648 21.80 1971 6,359 3,869 5.80
1956 1980 18 £31  35.08 1991 4,073 6,039 1.48
1957 2 1,040 520.00 1984 1] 1985 87
1958 9,367 57,23 6.11 zezzzzazse sz I
1959 281 3,950  14.06 AVE: 4 473 19.45 (6M) AVE: 1,709 11,539 30.03 (8
1960 n MAL: 15 1,14 35.08 RAL: 6,339 36,869 1076.46
1961 n 1,95 61.13 KIN: 18 s 7N LILH 2 23 1.4
1962 3,02 57,484 1.8
1963 2,014 19,344 9.60
1964 5 1986 CYCLE VEAR 1987 CYCLE YEAR
1965 m 4,892 16.75
1966 14,415 73,319 3.01 Retura Retura
1987 5,951 63,912 10.24 Brood Mult Total Per Brood Mult Total Per
19%8 1,154 Year Escapesent Retura Spawner Year Escapesent Return Spavner
1969 399 21,427 .45
1970 28,199 429,887 14.93 1950 - 12,000 125,844 10.57 1951 203
19m 6,117 46,676  1.83 1954 17,462 19,766 4.3 1953 n 1,971 65.70 -
1972 3 n 3.72 1958 9,367 §1,231  6.11 1959 81 3,950 14.06
1913 2,14 17,604 6.3 19%2 31,027 57,484 1.85 1963 2,014 19,344  9.60
1974 85,950 708,941 8.26 1966 24,415 73,319 301 1967 5,951 63,912 10.74
1975 11,622 31,519 .1 1970 28,199 479,887 1493 1971 §,117 46,676  1.63
1976 30 648 21.60 1974 85,950 709,941  8.26 1975 11,822 31,519 N
17 6,359 3,869 5.80 1978 187,134 1,786,270 9.5% 1979 10,048 30,191 3.00
1978 187,14 1,786,270 9.5% 1982 513,89 1983 1,308
1979 10,048 30,191 3.00 2T2EIT == zzzTIssIEzIIzTIEI
1980 18 631 35.08 ave: 101,117 415,100 6.11 (G0 AVE: 5,421 24,728 9.64 (&M
1981 4,075 6,039 1.48 MAL: 513,897 1,786,270 14.93 HAL: 11,622 63,912 83.70
1982 513,89 L)LH 9,367 57,231 1.8 LiLH 23 203 .72
1983 7,308
1984 b
1989 81?7
AVG: 32,299 116,946 12.89 (6M)
WAX: 513,897 1,786,270 1076.46
NIk 2 S 1.48

03-Feb-8
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LONER SHUSHAP RIVER SOCKEYE
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ADANS SOCKEYE
ML YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Retura Retura Retura
Brood Mult Total Per Brood Mult Total Por Brood Mult Total Per
Year Escapesent Retura Spaveer Year Escapesent Return Spavaer Year Escapeasat Return Spawner

- ' e

48 10,3% 22,0% 2.2 g 103% 2, o4 3,53 M A
949 3,59 e M 2 1,31 e 248 959 34m 9N 8.9
(950 1,259,381 9,814,5% 1.7 9% 3,3 5,21 2.4 1959 2,M1 25,88 .2
951 143,498 59,31 3.8 190 1,%7 2,606 137 1961 1,u8 641 S
052 1,317 1,9 285 1964 g4 19,478 3.2 (965 1,195 0,849 28.33
1953 3 w9W 8.9 1968 3,686 20,773 5.4 196 4,98 12,682 .54
1954 2,009,231 15,789,570 1.8 o712 4,153 4,52 10.24 973 1,04 4,41 1.2

1933 ' 863,549 13.93 1976 4,70 13,44 .84 19 6,151 %,77%6 .23
1956 3,3 8,220 2.4 1980 2,482 34,959  14.08 1981 6,218 3,421 0.55
1937 1,807 25,829 .2 1984 4,248 19635 1)1
1958 3,287,678 2,132,621 0.65 zrzzzzsEEss? =
1359 134,545 378,352 2.81 AVE: 4,282 20,319 4.00 (60 Ave: 3,183 32,918 7.92 (&)
1960 1,%7 2,608 1.3 RAL: 10,356 €Q,52 W5 NAL: 6,218 74,441 1.2
1961 1,118 6,419 S.74 AIN: 604 2,606 1.37 LI i 3,421 0.8
1962 1,113,088 2,867,521 2.9
1963 1%6,45¢ 3,112,002 19.89
1964 604 19,478 .25 1986 CYCLE YEAR 1987 CYCLE YEAR
1963 1,719 50,849 8.3
, 1966 1,255,893 3,947,763 .4 Retura Return
( 19%7 638,945 3,120,311 3.72 Brood Mult Total Per Brood Malt Total Per
198 3,686 20,113 5.64 Year Escapesent Retura Spavner Year Escapesent Return Spavner
1969 4,98 12,652 2.9

1970 1,495,504 5,146,834 3.4 1950 1,259,381 5,814,5% 1.7 . 191 143,498, 523,309 _ 3.69
(971 263,791 655,49 2.3 1954 2,009,231 15,789,570 7.8 |95 63,83 863,549 13.53
2 418 esn 102 1958 3,287,678 2,132,621 0.8 1959 134,345 318,352 2.81
973 1,014 74,41 7342 (%2 1,113,088 2,867,521 2.8 193 196,454 3,112,002 19.89

(974 1,061,704 6,394,522  6.02 (966 1,255,893 3,947,763 314 (9]  £38,45 3,120,311 372
{975 155,517 93,9 6.40 1970 1,495,504 5,146,804 3.4 71 283,791 655,49 2.3
976 4T 134 2.8 1974 1,061,774 6,334,532 6.02 (975 155,517 9,94 6.4

1977 6,151 S, 776 .23 1978 1,693,383 8,246,004 4.8 1979 268,717 1,473,583  S5.10
1978 1,693,329 8,246,034 4.8 1982 2,506,038 6,760,897  2.70 1983 204,030
l’n m' 777 l' ‘73,5‘5 5- 10 = &

1980 2,482,959 14.08 aVE: 1,743,102 6,768,935 354 (BN AVE: 22,155 1,390,953  5.45 (80)
1981 6208 3,47 0.8 W 3,287,678 15,789,570 1.8 WAL 838,045 3,120,311 19.89
1982 2,506,038 6,760,897  2.7¢ NIN: 1,061,77¢ 2,132,621  0.85 NN 63,83 378,352 2.31
1963 204,090

1984 4,28

1985 m

Ve 474,520 2,017,348 5.20 (W)
WAL: 3,287,678 15,789,570  73.42
NN a1 2,606 0.5

Includes all late run Shusvap Late except Lover Shusvap systea sockeye .

O

03-Feb-
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AL YEARS 1984 CYCLE YEAR 1983 CYCLE YEAR
Retura Return Retura
Brood Mult Total Per Bbrood Adult Total Per Brood Mult Total Par
Year Escapeaent Retura Spawner Year Escapeseat Retura Spaveer Year Escapeseat Retura Spavaer
1948 14,253 52,583 3.69 1948 14,233 52,585 3.6 1949 16,142 90,089 5.38
1949 16,142 90,089 5.58 1952 13,292 »n6 2.9 1953 10,528 85,79  B.15
1950 1,282,474 10,103,466 1.88 1956 5,819 2,92 L7 1957 15,909 52,668 3.3
1951 167,818 598,525 3.57 1960 4,820 11,45 2.38 191 5,370 49,483 L2
1932 13,292 29,216 .0 1964 3,349 38,201 1.4 1963 10,006 107,268 10,64
1953 10,528 85,794 8.13 1968 1,524 “,035 5.89 1969 16,556 82,957 S5.01
1954 2,051,467 16,330,858 1.% 1972 6,9%4 101,620 1433 1973 12,47 172,835 13.54
1955 72,830 1,175,522  16.14 1976 13,120 %671 2.0 197 31,805 230,084 7.23
195% 5,819 21,942 n 1980 10,916 82,641  1.97 1981 40,604 61,1% 1.31
1957 15,909 52,668 .3 1984 21,904 1983 10,293
1958 3,375,416 2,385,393 on : zzzIsIzE z328 TrrzrzIss
1959 187,136 558,282 2.98 AVE: 10,199 46,486  4.85 (M) AVG: 17,004 103,357
1960 410 11,465 2.38 NAL: 21,904 101,620 14.33 RAL: 40,604 230,064 13.34
1961 5,310 49,483 %21 nIN: 3,34 11,465 2.2 LT 5,370 49,483 131
1962 1,201,358 3,104,268 2.3
19%3 230,122 3,245,432 14.10
964 3,349 38,203 1.4 1986 CYCLE VEAR 1987 CYCLE YEAR
963 10,086 107,268  10.64 -
96 1,309,465 4,165,926 3.18 Retura Retura
(' 19%7 838,257 3,405,074 3.9 Brood Mult Total Per Brood Mult Total Per
19%8 1,524 44,035 3.85 Year Escapesent Retura Spauner Year Escapesent Return Spawner
1969 16,55 82,99 5.0
1976 1,53%,578 5,803,326 .7 1950 1,282,474 10,103,466  7.88 1951 167,818 598,525 3.3
1971 300,9% 837,474 2.1 1954 2,051,467 16,330,858 7.% 1955 72,8% 1,175,522 16.14
1972 §,99 101,620 14.33 1958 3,375,416 2,385,393 0.7 1959 187,13 558,282 2.9
1973 12,147 172,335 1.4 19%2 1,201,958 3,104,268 2.38 1963 230,122 3,245,432 14.10
1974 1,192,759 7,29,148 6.12 196 1,309,465 4,165,926 3.18 1967 858,257 3,405,014 3.9
1975 203,967 1,244,503 6.10 1970 1,53,578 5,805,326 3.78 1971 308,93 837,474 2.1
1976 13,120 3,6M 280 1974 1,192,759 7,2%,148  6.12 1975 203,97 1,244,503  6.10
1977 31,805 230,064 .23 1978 1,951,327 10,300,948  5.28 1979 248,131 1,610,405 4.63
1978 1,951,327 10,300,948 5.28 1982 3,087,915 10,204,780  3.30 1983 241,408
1979 348,131 1,610,405 4.83 : z z3z =
1980 10,916 82,641 1.57 AVE: 1,882,707 7,744,124 3.03 (6M) AVe: 20,95 1,584,402  4.83 (6N)
1981 40,604 61,156 1.9 MAL: 3,375,416 16,330,858 1.% MAL: 858,257 3,405,074 16.14
1982 3,087,915 10,204,780 3.30 KIN: 1,192,759 2,385,383 0.1 L)LY 72,830 558,282 2.7
1983 241,408
1984 21,904
1983 10,293
AVE: 523,158 2,392,078 4,93 (aM)
NAL: 3,375,416 16,330,858  16.14
. HIN: 3,349 11,463 o.n
Includes Adaas, Lover Shuswap, Little River, Shusvap Lake, Scotch, Seysour.
@,
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SHUSUAP LAKE SYSTEW SOCKEYE

03-Feb-88
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FENNELL CREEX SOCKEVE

ALL YEARS 1984 CYCLE YEMR 1985 CTCLE YEMR
Returs Retura Retura
Brood Ault Total P Brood Mult Total Per Brood Malt Total Por
Year Escapesent Retura Spavnef Year Escapeaent Return Spavaer Year Escapesest Returs Spavner
1948 1948 1949
1949 1952 1953
1950 1956 1957
1951 1960 4,120 1961
1952 1964 146 3,631 4.9 1963 %
1933 . 1968 954 13,037 15.76 1969 73 881 16.M
1954 20 1972 1,931 28,899 14.97 197 208 2,005 13.68
1953 152 197¢ 4,09 73,90 5.84 197 -+ 8,855 4.9
1956 1989 8,437 17,581 208 1981 2,076 4,44 204
1957 1984 11,021 1985 1,99
19“ S 27 5.40 ==s:z:=====z====.:=====:::x=::=z:=:=:: = =
1939 n 1,114 "% AVG: 4,40 15,59 43 (M) AVE: ~)) 3,449 10.55 (aM)
1960 4,120 RAK: 11,021 27,89 2491 MALS 2,076 8,855 24.94
1961 LILH 146 3,837 .08 nike 2 75 2.4
19%2 2,145
1963 3% 6,334 14.99
1964 146 3,697 24.9 1986 CYCLE YEAR 1987 CYCLE YEAR
19%63 w 0 T - -
1966 "1 Retura Return
(—' 1967 916 15,201 16.59 Srood Mult Total Par Brood Adult YTotal Per
1968 954 15,037 15.76 Year Escapesent Retura Spaveer Year Escapesent Return Spaveer
1969 52 g8l 16.%4 - --os e -
1970 9 M .2 1950 1951
1371 1,293 16,707 12.92 194 20 1953 152
1372 1,931 28,8%% 14.9 1958 S 71 5.4 19599 27 1,114 41,26
1973 205 2,95 13.68 1962 2,145 1963 43% 6,5H 14.9
1974 140 Yol 2.14 1966 411 1967 e 15,201  16.59
1975 4,005 n,6? 18.13 1970 9 740 82.22 9m 1,293 16,707 12.92
1976 4,09 23,%0 5.84 1974 140 %9 2.14 1975 4,005 72,617 18.13
1977 %S 8,835 24.M 1978 107 4,527 2.3 1979 15,563 1,08 0N
1978 107 4,521 4231 1982 1,12 1983 4,917
1919 15,563 11,238 0.72 z2TETITTE = 2232288 2TTTEIZT 222 =
1980 8,437 17,581 2.08 AVE: 219 1,167 14.15 (GK) AVE: 3,888 17,652 10,96 ()]
1981 2,076 4,444 2.14 RAL: 1,1 4,521 .2 NAL: 15, 565 72,617 41,26
1982 1,132 nin: 3 0 2.14 NIN: n 152 072
1983 4,9M
1984 11,024
1983 1,598

3333“'-':::.-- 4333 enz2esERTE
e 2,5% e 1.0 (&)
Wl 15,%5 T8 8222 -
N s 0 0T

g .

<

03-fe
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RAFT RIVER SOCKEYE
ML YEARS 1984 CYCLE VEAR 1983 CYCLE YEAR
Return Retura Retura

brood Mult Total Per Brood Mult Total Per Brood Adult Total Per
Year Escapeaeat  Returs Spawner Year Escapeaeat Retura Spawner Year Escapesent Retura Spawner
1948 10,359  63,3% 6.11 1948 10,359 63,337 6.11 1949 6,113 39,626  6.48
1949 6,113 29,62 6.48 1952 15,617 5,182 3.4 1953 1,904 2,14 4.0
1950 6,404 45,55 .11 1956 9,037 27,140 3.00 1957 6,860 21,015 3.06
1951 8,44 47,653 5.5 190 5,513 16,48 3.0 191 7,93 4,38 LM
1952 15,817 51,182 .8 1964 5,17 48,724 %4 1963 6,624 20,626  3.11
1953 7,94 RN 406 1968 8,089 106,397 . 13.15 1969 5,537 14,370 2.60
1954 9,988 50,488 5.09 1972 11,048 58,837 5.1 1973 2,74 3,863  1.42
1955 5,079 60,522 11.92 1976 8,663 19,914 2. 197 617 6,692 10.83
1956 9,037 27,140 3.00 1980 5,418 52,505  9.89 1981 813 7,443 9.13
1957 6,860 21,015 3.06 1984 19,086 1983 3,638

1958 10,214 23,143 2.2 :

1939 10,210 23,614 2.31 AVE: 9,801 49,443 5.19 (BN AVG: 4,812 18,898  4.07 (6M)
1960 5,513 1698 3.0 MAT: 19,086 106,397 13.13 MAL: 7,94 39,626 10.85
191 1,29 1,305 ) nIN: 51N 16,948 2.3 LILH 1Y) 3,863 1.4
1962 1,613 40,549 5.3 ’

19%3 8,683 9,817 1.13

1964 sAT1 @84 %4 1986 CYCLE YEAR 1987 CYCLE YEAR

1963 6,624 20,626 .1

%6 6,244 23,539 .n Retuera Return
1%7 1,29 9,6% 1.5 Brood  AMult Total  Per Brood  Mult Total  Per
19%8 5,089 106,397  13.15 Year Escapesent Retura Spaweer Year Escapesent  Return Spavaer
1969 $,537 14,370 2.60

1970 4,462 8,860 1.9 195 6,404 45,55 7.1 1951 8,44 47,653 5.58
197 801 12,361 15.43 1954 9,988 50,488 5.05 1955 3,079 60,522 11.%2
1972 11,048 98,837 3.33 1958 10,214 3,13 2.7 1959 10,210 2,614 2.31
1973 2,114 3,863 1.42 1962 1,613 0,549 5.3 1963 8,683 9,817 1.13
1974 2,383 1,261 3,05 1966 6,244 23,539 3! 197 1,214 9,658 7.5
1973 2,609 8,053  3.09 1970 4,462 8,860 1.9 19 901 12,361 15.43
1976 8,665 19,914 .3 1974 2,383 7,261 3.0 1975 2,609 8,053  3.09
1977 817 6,692  10.85 1978 2,493 16,086  6.43 1979 1,758 2,514 1.4
1978 2,493 16,086 6.45 1982 2,992 1983 2,780

1979 1,758 2,514 1.4 = szzsz  smezas

1980 5,418 52,505 9.69 [\ H 3,866 2,935 3.9 (BM) AVG: 4,638 2,774 4.16 (6N)
1981 L1H] 1,443 9.13 NAL: 10,214 50,488 7.1l RAL: 10,210 60,522 15.43
1982 2,992 NIN: 2,383 7,260 1.9 LI 801 2,514 1.13
1983 2,780

1984 19,086

1983 3,638

AVG: £,3 29,551 4.3 (6M .

HAL: 19,086 106,397  15.43

HIN: 617 2,514 113

03-Feb-88
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CHILKD RIVER SOCKEYE
AL YEARS 1984 CYCLE YEAR 1985 CYCLE YEMR
Retura Retura Reture
Brood Mult Total Per Srood Mult Total Per Srood Mult Total Per
Year Escapesent Return Spawner Year Escapeseat Return Spavner Year Escapeommt Retura Spavner
1948 670,622 1,947,973 .% 148 670,622 1,947,973 2.90 1949 58,247 623,18 10.70
1949 58,247 623,138 10.70 1952 485, 1,858,476 3.8 1953 200,691 619,456 1.00
1950 17,308 208,873 11.89 195% 646,906 2,435,870 n 1957 138,464 138,228 1.00
1951 100,116 182,307 1.9 1960 426,346 1,053,33% .47 19%1 24,101 69,433 1.78
1952 485,383 1,858,476 3.83 19%4 238,272 2,040,082 8.5 1965 15,338 158,944 4.9
1953 200,691 819,4% 3.0 1968 413,862 2,461,877 5.9% 1969 70,%01 w2,
1954 34,2% 12,709 20.718 1972 562,650 1,938,682 3.4 1973 55,675 213,743 .84
1958 121,187 1,513,279 12.49 1976 361,732 1,616,%8 4.4 1977 49,53 192,299 3.88
1956 646,306 2,435,670 n 1989 467,812 4,283,976 9.16 1981 34,360 180,403 5.25
1957 138,464 138,228 1.00 1964 452,618 1983 71,439
1958 120,104 @ A6 szzs szrazzzzsEsIIEs = szzzeE
1959 463,060 2,212,583 18 AVe: 472,663 2,181,893 4.49 (B1) AVE: 15,3718 288,661 3.66 (6N)
1960 426,546 1,053,335 2.4 MAL: 670,622 4,283,976 %.16 MAL: 200,691 623,138 10.70
1961 7,101 69,433 1.1 A 238,272 1,053,333 2.4 L H 34,300 69,453 1.0
1962 71,113 985,362 12.68
1%3 98,201 1,206,303 .20
1964 238,212 2,040,082 8.5% 1986 CYCLE YEAR 1987 CYCLE YEAR
1963 25,38 158,344 4.9 - -—e —amm—e
‘966 209,619 89,200 24 Retura Retura
967 174,113 1.999,484 1.4 Brood Adult Total Por Brood Mult Total Per
1968 413,862 2,461,877 5.9 Year Escapeseat Return Spaweer Year Escapeset Retura Spavner
1969 70,902 402, 5.87 ——— - - -
1970 135,388 688,611 5.0 1950 17,308 205,875 11.89 1950 109,116 152,307 7.51
1978 157,198 602,388 .8 1954 3%,2% 712,749 . 1955 121,167 1,513,215 12.49
1972 562,650 1,938,682 1.6 1958 120,104 a3, M 38 1959 463,060 2,212,383 4,78
1973 55,679 213,743 3.04 1962 77,13 985,52 12.68 1963 998,731 1,206,303 1.2
1974 103,563 £00, 641 5.48 1966 209,619 889,200 4. 24 1967 174,713 1,999,484 11.44
1971 199,738 1,482,366 1.42 1970 135,388 88,611 5.0 1971 197,193 602,388 3.8
1976 361,792 1,616,%8 .4 1974 103,563 600,641  5.48 1975 199,73 1,482,366 1.42
1917 49,5 19, 3.88 1978 143,402 1,178,463 .2 1979 734,94 1,521,877 6.48
1978 143,402 1,178,463 .22 1982 239,903 1,671,700 .9 1983 329,220
1979 23,92 1,521,877 .48 = 23237235% B it zazxe
1980 467,812 4,283,976 %16 AVE: 120,811 818,464 1.92 (G0 A& - 308,707 1,411,385 5.72 (GN)
1981 3,360 190,403 .58 Ml 239,903 1,671,700 20.78 MAL: , 131 2,212,583 12.49
1982 239,903 1,671,700 6.97 LiLH 17,308 205,875 3.8 NIN: 100,116 602,388 1.21
1983 2N
1984 452,618
1983 1,48
=3+ 22 T8
AVEs 245,48 1,168,33% 5,14 (60}
W 999,231 4,283,976 20.718
LILE 17,308 69,453 1.0

03-Feb-8i
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CHILKD LAKE SYSTEN SOCKEYE
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@)

ML YEARS 1984 CYCLE YEAR 1985 CYQLE YEAR
Retura Retura Return
Brood Adult Total Per Brood Adult Total Per brood Adult Total Por
Year Escapesent Return  Spawner Year Escapeaent Returs Spawner Year Escapesent Retura Spavesr
1948 670,622 1,947,973 2.9 1948 670,622 1,947,973 2.9 1949 58,247 623,138  10.70
1949 $8,247 623,138  10.70 1952 485,565 1,858,476 3.83 1953 200,691 619,436  3.09
1950 17,208 205,875 11.89 1956 646,906 2,435,670 3.7 1957 138,464 138,28 1.0
1951 100,116 752,377 1.8 19%0 426,546 1,053,335 2.47 1961 2,101 69,453 1.78
1952 485,583 1,838,476 3.83 1964 238,272 2,040,082 8.56 1963 35,335 138,944 450
1953 . 200,691 619,43 3.0 - 1968 413,862 2,476,069 5.9 19%9 70,902 402,283 5.67
1954 3,2% 71,740 20.78 1972 364,533 2,033,998 3.40 1973 55,675 220,403 3.%
1955 121,167 1,513,215  12.49 1976 384,3%0 1,697,644  4.42 1 51,330 194,068 3.7
1956  646,%6 2,435,670 .n 1980 497,739 4,693,216 9.43 1981 34,540 185,233 5.3
1957 138,464 138,228 1.00 1984 580,178 1983 11,975
1958 120,104 433,371 3.61 ze2 azz2 sz3=3TIZ
1959 463,060 2,212,583 4.78 AVG: 490,865 2,248,501  4.52 (GM) AVE: 75,626 290,136  3.67 (6M)
1960 426,546 1,053,333 2.47 MAI: 670,622 4,693,216  9.43 MAI: 200,691 623,138 10.70
1961 39,101 69,453 1.78 NIN: 238,272 1,053,335 2.47 LT 34,340 89,453 1,00
1962 77,13 985,52 12.88
1%3 998,231 1,208,303 .21
%4 238,272 2,040,082 8.5 1986 CYCLE YEAR 1987 CYCLE YEAR
%3 35,335 190,94 4.5
208,619 889,200 4“2 Retura Retura
%7 174,715 1,999,484 11.44 Brood Mult Total Per Brood Mult Total Per
1968 413,862 2,476,069 3.9 Year Escapesent Retura Spawmer Year Escapesent Retura Spavner
1%9 N,%2 402,283 5.67
1970 135,388 69,456 S.13 1950 17,308 205,875 11.89 1951 100,116 732,327 1.3
1971 168,39 832,842 5.06 1954 3,2% 712,749 20.78 1955 121,167 1,513,273 12.49
1972 564,533 2,033,998 3.60 1958 120,104 433,31 .81 1959 463,060 2,212,383 4.78
1973 55,675 220,403 3.9% 1962 mn3 985,562 12.68 1963 998,231 1,206,203 1.2
1974 110,026 620,388 5.64 1966 209,619 889,200 4. 24 1967 174,715 1,999,484 11.44
1975 244,631 1,640,640 6.7 1970 135,308 694,4%  5.13 1971 168,39 852,842 5.06
1976 384,390 1,697,634 4,42 197¢ 110,026 §20,568  5.64 1975 244,631 1,640,640 6.7
1977 §1,330  1%4,068 3.78 1978 146,842 1,227,233 8.3 1979 238,391 1,859,215  6.42
1978 145,842 1,227,233 8.36 1982 249,578 1983 382,833
1979 258,391 1,699,273 6.42 z3z2233 zz3zazz=sIzzs=IISE
1980 497,759 4,693,216 9.43 AVE: 122,319 721,129  1.64 (BM) AVG: 323,504 1,479,391  5.84 (BN)
1981 34,540 185,233 5.3% t 249,518 1,227,233 20.78 MAI: 998,231 2,212,383 12.49
1982 249,578 A 17,308 205,875 3.6} NIN: 100,116 752,327 1.2
1983 382,833
1984 580,178
1985 n,975
AVS: 254,667 1,189,809 S.14 (61)
MAL: 998,231 4,693,216 20.78
LI 17,308 69,453 1.00
.ncludes Chilko River, North End Lake and South End (Early Chilke).
03-Feb-88
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ML YEARS
Retura

Brood Mult Total Per
Year Escapesent Retura Spavnef
1948
1949 664 9,7H 14.73
1950 121
1951
1952
1953 2,344 1,252 3.09
1954 18 80 2.1
1933
1956
1957 2,617 21,598 8.07
1958 85 16 0.25
1959
1960
1961 6,601 17,864 2.1
1962 H sg7  117.40
1963
1964
1965 5,33% 52,999 3.93
1966 142 12 0.8
1967
1968 4 13 .5
1969 8,939 144,43 16,16
1970 3
1812
1972 3
1973 24,673 177,5% 1.20
1974 2,886
1975
1976 7
1977 42,3% 320,878 1.897
1978 1,237 513 0.41
1979 1
1980 9
1981 66,106 1,448,788 2.9
1982 3,829
1963 119
1984 20
1985 204,579
Ave: 16,808 116,102 .51 (6M)
MAX: 204,579 1,448,788 117.40
1LY 3 9 0.23

R

- 62 -

1984 CYCLE YEAR 1985 CYQLE YEAR
Retura Retura
8rood Mult Total Per Brood Malt Total Per
Year Escapesent Retura Spavaer Year Escapesest Retura Spavner
1948 1949 664 9,794 14,73
1952 1933 2,34 1,52 309
1956 1957 2,61 21,59 8.07
1960 1961 6,60 17,8¢ 2.7
1964 1963 5,335 52,955 .93
1968 4 13 A5 1969 8,93 144,443 16.16
1972 3 1973 24,673 in,5% 1.20
1976 17 1977 42,3% 0,818 1.57
1980 | 1981 66,106 1,448,788 2.9
1984 20 1985 204,51
=2:==8=======22!=—-:=:=:= ..... =T ¢ 2+ 3 = tt 412 -3 £ 228
AVE: 9 1 3.25 (60 A 3,431 44,514 0.2 (e
KAL: 20 13 LB MAL:s 204,579 1,448,788 21.92
nin: 3 y ALB (1L H 664 1, r )t
1986 CYCLE YEMR 1987 CYCLE YEAR
Return Return

Brood Mult Total Per Brood Mult Total Per
Year Escapesent Retura Spavaer Year Escapesent Return Spauner
1950 12 1951

1954 18 380 .11 1955

1958 65 16 0.2 1959

1962 S sg7 117.40 1963

1966 142 120 0.85 1967

1970 n 197

1974 2,886 1975

1978 1,237 513 0.4 197% 17

1982 3,829 1983 119
3::222333:::::::‘-‘:22::2:::2:3:8:::3“ 2ZEISSSISS z==sTEITSITIZT TTSTSTTTIX
AVE: 760 §50  2.92 (6M) AVE: 119 17 (&M)
MAL: 3,829 2,886 117.40 BAL: 119 117 ERR
L)LY 16 0.2 NIN: 119 17 ERR

03-Feb
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HORSEFLY RIVER SOCKEYE
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ALL YEARS 1984 CYCLE YEMR 1985 CYCLE YEAR
Return Retura Retura

Brood Malt Total Per Brood Adult Total Per Brood Mult Total Per
Year Escapeseat Retura Spavner Year Escapesent Retura Spavner Year Escapesent Return Spavner
1948 100 1,12 11,32 1948 100 1,132 1.2 1949 30,000 476,070 15.87
1949 0,000 476,070  15.97 1982 184 362 3.05 1953 108,573 602,993 5.55
1950 k] 1,90 404 1956 81 2,553 3.%2 1957 220,90 976,515  4.42
1951 (}) 413 8.43 1960 92 1,475 5.05 1961 295,%4 1,223,0%  4.13
1952 184 362 3.05 1964 54 2,191 11.08 1965 359,371 1,614,217 4.49
1953 108,573 602,993 3.55 1969 695 84 0.70 1969 270,022 1,496,320 5.54
1954 281 10,312  36.70 1972 108 1,392 12.89 1973 253,388 1,983,829 1.83
1958 63 180 2.86 1976 29 1,233 414 1977 473,803 3,347,060 7.49
1956 f 2,553 31.%2 1980 24 88 3.2 1981 682,515 8,125,613 11.91
1957 220,99 976,513 4.42 1984 895 1985 1,113,172

1958 1,798 3,3% 1.89 srazzzzsszszsres =

1959 63 165 2.9 AVG: 38 1,3%  5.79 (GM) AV&: 300,780 2,227,2M4  6.72 (6M)
1960 92 1,475 5.08 NAL: 895 2,797 31.%2 MAX: 1,113,172 8,125,61% 15.87
1961  295,%4 1,223,026 4.13 nIN: 81 8 0.70 nin: 30,000 476,070 4.13
1962 1,013 6,700 6.24

1963 . < %5 11.32

1964 254 2,19 11,01 1986 CYCLE YEAR 1987 CYCLE YEAR

1963 359,371 1,614,217 4.4

1966 1,607 1,342 4.57 Retura Retura
1967 119 1,761 14.80 Brood Muit Total Per Brood Adult Total Per
1968 695 484 0.70 Year Escapeannt Retura Spawner Year Escapesent Return Spawner
1969 276,022 1,4%,320 5.54 -

1970 1,345° 20,339 15.12 1950 398 1,921 4.8 1951 L 43  8.43
1971 m 47 .37 1954 %1 10,312 3%.70 1933 63 190 2.8
1972 108 1,392 12.89 1958 1,198 3,3% 1.89 1959 63 105 2.4
1973 283,388 1,983,829 1.83 1962 1,013 6,700  6.24 1963 a3 956 11.52
1974 4,459 18,336 4.11 1966 1,607 1,342 49 1967 119 1,761  14.80
1973 193 1,13 .88 1970 1,345 20,339 15.12 19 m 4%
1976 29% 1,233 414 1974 4,45 18,33 4.1 1975 193 1,13 B.88
1977 413,803 3,547,060 1.49 1978 nm 172,439 23.38 1979 N 4,828  9.45
1978 1,317 112,439 23.38 1982 3,012 514,400 14.28 1983 2,038

1979 M 4,828 9.45 33z=3z3TITIIITITTTIZTITTIL2 z3z azz = 2

1980 274 886 .3 AVE: 6,039 83,910  B8.35 (G6M) AVE: 366 1,45 6,65 (&M
1981 682,515 8,125,619 11.91 HAIL: 36,012 514,400 36.70 HAL: 2,036 4,88 14.90
1982 35,012 514,400 14.28 KIN: 21 1,921 1.89 NIN: 49 165 2.54
1983 2,036

1984 895

1985 1,113,172

AvG: 101,806 594,973 6.82 (6M)

MAX: 1,113,172 8,125,619  36.70

KIN: 4 165 0.70

ame e 03-Feb-88
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EARLY STUART SOCKEYE
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AL YEARS 19 CYCLE YEMR 1985 CTCLE YEAR

Retura Retura Retura
Brood Mult Total Per Brood Mult Total Per Brood Malt Total Per
Year  Spavner Retura Spavnef Year Escapeseat Retura Spaveer Year Escapesent Retura Spaveer
1948 19,91 198,153 9.92 1948 19,979 199,153 .92 1949 582,228 1,036, %68 1.8
1949 582,28 1,036,968 1.78 1952 0,212 8g,600 2.93 1953 154,036 540,891  3.31
1950 59,104 241,666 4.09 1956 25,000 110,34 4.4 1950 234,89 1,222,936 5.2
1951 0,423 173,694 2.87 1960 14,447 74,149 513 1961 198,921 255,842 1.29
1952 N, 212 8, 2.93 1964 2,39 42,887 11.94 1965 23,045 ann 1810
1953 154,036 540,891 .5 1968 1,522 10,43 6.8 1969 108,059 1,375,3% 12.4
1954 35,050 155,823 4.4 1972 4,657 nm 69 1973 299,890 1,341,984 447
19535 2,139 7,461 1272 1976 11,761 31,86 27 1977 117,043 ’ 6.43
19% 25,020 110,3% 4.4 1980 16,339 64,115 379 1981 129,49 331,330 2.5%
1957 234,830 1,222,936 5.2 1984 45,201 1985 234,519
1958 33'907 103,107 2.66 sg22sTTTITTITITITETIIZRTIALL z z3%
1959 2,670 20,835 1.8 AVG: 17,213 72,53 5.M4 (%) AV 208,408 808,373 4.4 (= )]
1960 14,447 74,149 5.13 BAL: 45,201 198,153 17.4 MI: 582,228 1,375,534 18.10
191 19,921 255,842 1.29 LI 1,522 10,43 .01 LHLH 273,040 255,842 1.DY
1962 2%,718 75,183 2.4
1963 4,607 7,54 2.0
1964 2,3% 2,087 1.9 1986 CYCLE YEAR 1987 CYCLE YEAR
19%63 13,045 a1 18.10 - ———- -
1966 10,830 84,786 7.83 Retura Retura
1967 21,044 329,693 16.14 Brood AMult Total Per Brood Mult Total Por
1968 1,52 10,423 6.85 Year Escapesent Retura Spavmet Year Escapesent Return Spavner
1969 109,653 1,375,539 12,54
1970 32,518 182,136 5.59 1950 59,104 241,666 4.9 1951 0,423 173,60 .5
191 95,40 431,210 4.49 1954 15,050 155,823 4.8 1953 2,139 27,467 12.72
1972 4,637 n,232 6.92 1958 38,807 103,107  2.66 1959 2,670 20,835 1.8
1973 299,89 1,341,984 447 1962 26,716 75,785 2.8 1963 4,607 92,55¢ 0.09
1974 39,518 140,516 3.5 1966 10,830 4,786 7.83 1967 21,044 339,693 16.14
1973 65,794 24,082 .4 1970 32,578 182,136  5.39 9m 95,940 a2 Le
1976 11,761 31,84 n 1974 39,518 140,516 3.5 1973 85,794 224,052 3.41
1977 M7, M85 751,9% .43 1978 50,004 sg, 170 1.12 1919 9,746 108,699 1.17
1978 50,004 56,170 1.12 1982 4,59 25,800 S5.66 1983 273,867
1979 92,746 108,699 .17 zzesz3TIIEIT zzzz=32 szzzzzas
1980 16,939 64,115 L AVE: 33,018 1g, 421 LN (6M) AVG: 41,023 177,21 5.99 (W)
1981 129,437 331,330 2.5% MAL: 59,104 241,666 1.83 HAL: 935,340 431,210 20.09
1982 4,557 25,800 5.66 LILH 4,557 25,800 1.12 NN 2,159 20,83  1.17
1963 1,%7
1984 435,20
1985 234,519
AVG: 76,309 297,643 4.84
WAL: 582,228 1,375,594 20.09
NN 1,522 10,423 1.12

03-fed

CAN185434_0068



LATE STUART SOCKEYE

ML YEARS . 1984 CYCLE YEAR 199S CYCLE YEAR

Return Returs Return
Brood Mult Total Per Brood Mult Total Par Srood Mult Total Per
Year Escapesent Retura Spavner Year Escapeaent Retura Spawner Year Escapesent Return Spawner
1948 k7l 1948 k7Y 1949 107,752 1,530,202 14.20
1949 107,752 1,530,202 14.20 1952 K>~} 3,977 133 1950 369,634 1,532,239 4.2
1530 5,843 29,681 5.79 1956 913 46,102  50.50 1957 531,108 1,329,884 2.50
1951 4,364 63,810  14.62 1960 2,3% 3,617 4.01 1%1 410,887 778,478 1.89
1952 k-] 3,973 113.51 1964 1,816 3100 Lt 195 214,943 1,124,319  3.23
1953 368,634 1,552,23% 0 1968 k) 31,299 8.4 1969 207,014 1,625,3% 7.8
1954 5,470 137,965 5.2 19712 1,341 17,286 2.3 1973 214,230 606,161  2.83
1935 1,582 51,343 6.77 1976 2,898 3,33 118 1977 146,459 1,300,483 .21
1956 913 46,102 50.50 1980 946 9,811 10.37 1981 249,494 1,978,010 7.93
1957 531,108 1,329,884 2.% 1984 1,228 1985 274,62
1958 23,619 54,677 2.3 zzzzs3= zzsze=z =
1959 8,225 1,392 0.9 AVE: 1,9% 13,871 9.85 (BM) AVG: 272,514 1,319,3%  5.12 (aW)
1960 2,3% 9,617 4.01 MAL: 7,341 46,102 113.31 MAX: 531,108 1,978,010 14,20
1961 410,887 778,478 1.89 UM LT k-1 k77 B Wt MIN: 107,752 606,161  1.89
192 18,643 45,089 2.42 ,
1963 2 12,049 L
1964 1,816 - 3,101 1.1 1986 CYCLE YEAR 1987 CYCLE YEAR
1965 214,943 1,124,519 5. 23
1966 9,027 74,079 8.2 Returs Returs
19%7 1,629 16,556  10.16 Brood Mult Total Per Brood Mault Total Per
1968 389 31,299 80.46 Year Escapeseat Retura Spawmer Year Escapeseat Retura Spavner

1969 207,014 1,625,5%  7.85 .

1970 14,978 70,838 473 1950 5,843 33,681 6.1 1951 4,%4 63,810 1462
191 1,59 66,770 43.%0 1954 5,470 131,%5 5.2 1955 1,52 51,M5  6.77
1972 1,41 11,266 2.3 1958 23,619 54,677 2.3 1959 8,225 7,32 0%
1973 214,20 606,161  2.83 1962 18,643 45,069 2.42 1963 3,222 12,00 304
1974 14,190 43,400  3.06 196 9,027 74,079 8.2 1967 1,629 16,55 10.16
1975 14,229 1%,849  13.83 1970 14,978 10,838 473 1971 1,535 66,710 43.50
1976 2,898 3,31 LIS 1974 14,190 43,400 3.06 1975 14,229 1%,843 13.83
1977 146,459 1,303,483 9.2 1978 12,73 62,421 4.9 1979 3,018 9,7 0.3
1978 12,738 6,421 4% 1982 16,758 54,300 3.24 1983 2,246

1979 31,918 3,7% 0.3 =

1980 96 9,811 1037 AWE: 13,474 G4,TIS 496 (B0 AVE: 8,328 53,065 5.30 (BM)
1981 249,434 1,978,010 1.93 NAL: 23,619 131,%5 5.2 WAL: 31,918 196,809 43.50
1982 16,758 54,300 3.4 NIN: 5,470 39,681 2,31 MIN: 1,535 1,32 0.31

1983 2,246
1984 1,228
1985 274,620

T T T

AVE: 79,441 371,610 5.97 (6M)
NAI: 531,108 1,978,010 113.51
KIN: k-] k7l 0.31

. _

03-Fed-Bt
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LATE NADINA SOCKEYE

ALL YEARS 1984 CYCLE YEAR 1983 CYCLE YEAR
Retura Return Return
Brood Mult Total Par Brood Auit Total Per Brood Mult Total Per
Year Escapesent Retura Spavner Year Escapeseat Retura Spawner Year Escapesent Returs Spavner
1948 ‘ [x] 19348 4 1949 105,947
1949 105, %7 1952 ) 9 1.1 1933 13,617 162,%0 1.4
1930 T 5,007  6.39 1936 18 4,108 228.22 1987 27,549 116,806  4.24
1951 175 981 5.61 1960 Yl 1,178 40.62 1961 17,542 94,420 5.38
1952 9 11011 1964 20 1,735 31.01 1963 11,283 %5,017  8.41
1953 13,617 162,50 11.34 1968 1,249 43,%3 1/ 1969 7,89 106,29 3.8
1954 e 4,73  6.14 1972 2,54 10,78 420 1973 16,720 N8 44N
1955 106 3,983 .8 1976 1,625 1,581 44 1977 16,850 129,205 7.6
1956 18 4,108 8.2 1980 3,017 18,74 6212 1981 18,912 73,315 .88
1957 27,549 116,806 4.2 1984 1,070 1985 13,807
1958 635 5,083 8.0 zz==3 z=23 == ==
1959 1,013 17,000 16.78 AVG: 1,753 10,431 18,59 (GN) AVE: 18,244 107,029  5.77 (GM)
1960 o] 1,178 40.82 MAL: 7,070 43,%3 8.2 HAL: 27,895 162,560 11.94
1961 17,542 9,20 .3 niK: | 49 L1 11,23 133 3.8
1962 1,683 12,045  7.16
1963 7,304 59,653 &.17
1964 209 7,135 3.0 1986 CYCLE YEAR 1987 CYCLE YEAR
1963 11,293 95,017 8.41 .
- 1%6 1,726 WU,010 1973 Retura Reture
(’ 1967 7,790 153,066  19.63 Brood Mult Total Pur Brood Ault Total Per .
. 19%8 1,249 43,%3  35.20 Year Escapesent Retura Spawner Year Escapesent Returs Spaveer
1969 2,89 106,250  3.81
1970 3,99 29,884 1.61 1950 L 5,00 639 1951 175 Wl 56
1971 14,481 75,454 5.2 1954 170 4,15 G14 1953 106 3,93 3.2
1972 2,954 10,78 4.0 1958 635 5,083 8.00 1999 1,003 17,000 16,78
19713 16,720 79,728 471 1962 1,683 12,45 1.16 1963 7,34 53,68 8.1
1974 3,730 12,482 3.3 1966 1,724 34,010 19.73 1967 7,7% 133,066 19.65
1975 15,309 307,348 20.08 1970 3,98 2,884 7.61 1971 14,481 75,44 S
1976 1,625 1,25 4. 1974 3,730 12,482 3.3 1975 15,309 307,48 20.08
1977 16,858 129,205 . 1978 2,584 17,832 6.9 1979 55,881 92,20 1.6
1978 2,584 17,832 1982 2,49 1983 26,876

- - - -—

BRTERS

)

6
1979 55,681 92,210 1.
6

3

1980 3,007 18,74 . AVE: 2,020 15,145 7.30 (B0 AVE: 14,304 88,716 9.97 (&M
1981 18,912 73,313 . HAI: 3,929 34,010 19.73 s 55,681  07,M8 .29
1982 2,349 NIN: 635 4725 3.3 NIN: 106 % 1.66
1983 26,876
1984 7,070
1985 13,807
AVG: 9,080 55,53  9.40 (81
NAX: 55,681 307,348 228.22 -
NIN: 9 43 166
Note - Includes Early Nadima, Nithi b Endako, ‘
R 03-Feb-88
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STELLAKD RIVER SOCKEYE
AL YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Retura Return Retura

Brood Mult Total Per Brood Mult Total Per Brood Mault Total Per
Year Escapenent Return  Spavner Year Escapesent Retura Spawaer Year Escapesent Return Spavner
1948 15,763 200,17 13.14 1948 15,763 207,11 13.44 1949 104,720 179,876 1.72
149 104,720 179,876 1.n 1952 40,384 10,70t 2.4 1953 2,14 14,45 414
1950 145,021 939,117 6.48 1956 38,438 26,735  6.42 1957 38,322 151,843 3.9
1931 9%,076 435,37 474 1960 38,880 164,514 ¢.23 1961 46,863 147,402 3.15
1952 40,384 110,701 YN/ 1964 30,89 177,831 5. %% 1963 39,385 243,651  6.19
1953 42,14 14,245 4.4 1968 30,368 129,822 4.27 1969 9,21 253,45 S.15
1954 141,859 1,211,299 8.54 1972 36,700 758,244  20.66 1973 30,404 77,458 255
1953 3,739 61,7% 12,17 1976 130,734 24,377 1,62 19 3,07 264,679 11.48
1956 38,438 246,73 6.42 1986 72,050 424,166  5.89 1981 21,826 234,242 10.73
1957 38,522 151,843 LM 1984 60,957 1985 42,09

1958 112,251 340,460 3.03 ss332

1959 19,305 541,420 6.83 AVG: 51,516 213,730 5.52 (6M) Av: 43,821 191,849  4.58 (&)
1960 38,880 164,514 “23 MAL: 150,734 758,244 20.66 MAX: 104,720 284,679 11.48
1961 46,863 147,402 3.15 RIN: 15,763 110,701 1,62 NIN: 21,82 48 Ln
1962 124,485 589,508 (/]

1963 138,79  727,9% 5.

1964 0,890 177,837 5.76 1986 CYQLE YEAR 1987 CYCLE YEAR

1965 39,385 243,651 6.19

19%6 101,529 359,906 3.54 Retura Retura
1967 91,480 350,524 6.02 Brood Adult Total Per Brood Adult Total Per
1968 30,38 129,822 4.2 Year Escapesent Retura Spavner Year Escapesent Return Spavner
1%9 49,211 _ 253,245 5.15

1970 45,797 234,108 s.1 1950 145,021 939,117  6.48 1931 9%,076 455,367 474
1971 39,691 509,267  12.83 1954 141,859 1,211,299 8.5 1955 51,739 629,7% 12.17
1972 36,700 758,244  20.66 1958 112,251 340,460  3.03 1999 79,5 541,420 6.83
1973 30,404 17,458 2.55 1962 124,485 589,508  4.74 19%3 138,794 727,9% 5.2¢
1974 41,215 262,761 6.37 19%6 101,529 359,906 3.4 1967 9,480 550,524  6.02
1973 175,941 1,750,824 9.95 1976 45,797 4,108 5.1 137)1 39,691 509,267 12.83
1976 150,734 244,377 1.62 1974 41,275 262,761 6.3 1975 173,941 1,750,824 9.9
19 23,047 264,679  11.48 1978 58,898 416,677  1.07 1979 290,042 577,843 1.9
1978 58,898 416,677 1.07 1982 69,420 377,500 5.4 1983 121,692

1979 230,042 577,843 1.99 =2 s 3z3z222

1980 712,050 424,166 5.89 AVE: 93,393 525,704 5,34 (6M) AVG: 120,529 717,871  6.49 (6N)
1981 2,82 234,242  10.73 MAI: 145,021 1,211,299 8.54 MAI: 290,042 1,750,824 12.83
1982 69,420 377,500 S.u NIN: 41,275 234,108 3.03 NIN: 39,691 455,367 1.99
1983 121,692

1984 50,957

1985 42,09

Ave: 15,754 418,986 S.41 (aM)

MAX: 290,042 1,750,824  20.66 -

NIN: 15,763 77,458 1.62

(i
AT POIN - - J
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Note - Includes Indianpoint Creek.

AL YEARS 1984 CYCLE YEAR 1985 CYCLE YEAR
Return Return Returs

Brood Mult Total Per Brood Mult Total Per Srool Mult Total Por
Year Escapesent Return Spavaer Year Escapesent Retura Spawmer Year Escapeseat Retura Spavaer
1948 75,203 80,266 kB | 1948 25,208 80,266 .19 1949 7,083 62,1 2.0
1949 7,73 62,191 2.82 1932 18,643 Q0 a3 1953 13,21 75,57 3.89
1990 16,146 75,548 4.68 19% 6, %4 44 5.3 1937 12,011 4,% .49
1951 2,1 103,821 4“7 1960 1,620 7,m B8 191 1,449 n,18 L
1932 18,6435 43,304 .32 19%4 1,50 7,97 18.M 19%3 2,699 17,49 7
1933 13,m 15,519 5.69 1968 3,611 W62 12.% 1969 3,812 17,1 44
1954 10,313 66,916 6.38 1972 4,138 20,%1 49 1973 4,58 5,5%4 1.08
1935 9,350 %,955 10.37 1976 2,2% M2 16 19 2,50 8,600 3.4
1956 6,94 38,484 5.53 1980 2,8% 7,407 1.4 1991 1,178 14,72¢ 12.58
1937 12,011 41,%4 1.4 1984 10,461 1983 6,39

1958 “'Qqa 18, 155 1.22 ==z 32T s 223228 £
193 0,241 61,863 .12 AVE: 8,329 33,53 S.16 (6M) AVE: 1,817 30,605 4.3 (GN)
1960 7,620 17,7133 2.3 MAL 25,208 80,266 18,34 NAL: 22,283 75,519 12.38
1961 7,489 28,148 .7 LI 1,500 e R nik: 1,170 8,54 1.8
1962 6,286 21,307 3.3

1963 25,141 214,316 8.52

1964 1,508 7n,%7 18.34 1986 CYCLE YEAR 1987 CYCLE YEAR

1963 2,699 17,849 6.7 —emmes - -

1%6 2,410 72,249 9.01 Return Returs
1967 31,69 206,434 6.32 Brood Mult Total Per Brood Mult Total Per .
1% 3,611 “,e2  12.3% Year Escapesest Retura Spavner Year Escapesent Retura Spawner
1969 3,812 17,211 (N

1970 1,308 16,197  12.41 1950 16,146 75,48 4.68 1931 21,731 103,82 “7
MM 25,491 124,507 488 1954 10,515 66,316 6.36 1953 9,30  %,9% 10.37
1972 4,138 20,361 4.9 1958 14,843 15,15 1.2 1959 8,247 61,65 212
1973 4,538 8,964 1.88° 1962 6,286 1,21 L3 1963 25,141 214,316 .52
1974 1,8% 12,3% 6.70 1966 2,470 7,14y 9.0 1967 31,695  206,4% 6.52
1975 2,10 170,357 S.7¢ 1970 1,305 16,197 12.41 9n 25,497 124,507 - 4.88
1976 2,2% 1,112 3.16 1974 1,8% 12,3% 6.70 1973 29,700 170,357 S.74
1977 2,50 8,609 3.4 1978 3,14 20,14 6.4 1979 35,000 2,542 .62
1978 3,141 20,314 6.47 1982 1,647 1983 6,451

1979 135,000 21,542 0.62 zzz23T =z2cs23E3E =

1980 2,894 22,407 1.74 AVE: 6,467 31,638 5.27 (6H)  AVE: 23,7151 14,5 4.22 (6
1981 1,170 4,74 12,58 NAL: 16,146 75,548 12.41 NAL: 35,000 214,316 10.37
1982 1,647 LILH 1,305 12,3% .22 L)L H 6,451 21,42 0.62
1983 6,451

1984 10,461

1983 6,399

AVG2 11,355 53,830 4,72 (6H)

MAX: 35,000 214,316 18.34 -

MIN: L1710 1,112 0.62

03-fed-t
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Appendix 3. Estimated capacity of Fraser River spawning grounds for sockeye
salmon,

———— - - ——— - ———

il
1]

Rearing Usable Cepacity Last

lake/ area (Total dominant year  Unutilized

stock (m?) spawners) escapement capacity

Pitt Lake

Upper Pitt R 84,000 68,900 37,800 (88) 31,100

Widgeon S1. 800 1,400 2,000 (88) (-200)
sub total 84,800 70,300 - -

Cultus 'L ake

Cultus Lake 28,000 56,300 32,300 (87) -

Harrison Lake

Big Silver Cr. 25,000 21,100 2,600 (86) 18,500

Birkenhead R. 167,000 278,300 348,300 (86) (-70,000)

Harrison R. 207,000 81,000 7,300 (86) 73,700

Weaver Cr. 48,000 47,600 66,500 (86) (-18,900)
sub total 447,000 428,000 - -

Seton/Anderson L akes

Gates Cr. 12,000 20,900 19,300 (88) 1,600

Portage Cr. 4,000 7,800 14,400 (86) (-6,600)
sub total 16,000 28,700 - -

Nahatlatch L ake

Nahatlatch R. 150,000 281,200 ...16,600 (88) 264,600

Adams L ake

Upper Adams R. 635,000 1,552,000 7,200 (88) 1,545,000

Momich-Cayenne R. 2,000 4,800 5,900 (88) (-1,100)
sub total 637,000 1,556,800 - -

Kamloops Lake

Raft R. 7,000 12,800 19,900 (88) (-7,100)

Barriere R. 117,000 224,700 300 (88) 224,400
sub total 124,000 237,500 - -

North Barriere Lake

Fennell Cr. 8,000 14,500 26,500 (88) (-12,000)

Shuswap L ake

Adams R. 422,000 1,429,800 1,334,600 (86) 95,200

Eagle R. 21,000 50,600 25,700 (86) 24,900

Little R. 334,000 629,200 227,900 (86) 401,300

Lower Shuswap R. 281,000 713,200 600,500 (86) 112,700

Lake & S. Thompson R. 64,000 159,100 70,400 (86) 88,700

Scotch Cr. 13,000 33,100 30,900 (86) 2,200

Seymour R. 47,000 116,800 129,600 (86) - (-12,800)
sub total 1,182,000 3,131,800 - -
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Appendix 3. fstimated capacity of Fraser River spawning grounds for sockeye

salmon. cont'd

- -
=

. ——
=2 o —

Rearing Usable Capacity Last
1ake/ area (Total dominant year Unutilized
stock (m?) spawner s) escapement capacity
Mable Lake
iddle Shuswap R. 209,000 545,600 80,500 (86) 465,100
Chilko Lake
Chilko R. 204,000 369,000 453,000 (84) (-84,000)
Chilko L. 130,000 224,200 188,800 (87) 35,400
sub total 334,000 593,200 - -
Taseko L ake
Taseko Lake 17,000 31,000 11,100 (88) 19,900
Quesnel L ake
Cameron R. 2,000 4,500 2,200 (85) 2,300
Horsefly R. (Upper) 185,000 498,600 730,700 (85) (-232,100)
Horsefly R. (Lower) 547,000 1,477,400 258,000 (85) 1,219,400
Horsefly R. 60,000 162,600 31,500 (85) 131,100
(above falls) ‘
Little Horsefly R. 8,000 23,900 17,000 (85) 6,900
McKinley R. 52,000 142,500 97,600 (85) 44,900
Mitchell R. 32,000 82,500 204,600 (85) (-122,100)
Penfold Cr. 300 800 200 (85) 600
Quesnel Lake 3,000 6,300 5,700 (85)---- - 600
Summit Cr. 2,000 4,500 1,200 (85) 3,300
Wasko Cr. 800 1,800 500 (85) 1,300
sub total 892,000 2,405,400 - -
Francois Lake
Lower Nadina R. 91,000 70 900 (87) ?
Upper Nadina R. 8,000 15,100 7,900 (87) 7,200
Nithi R. 2,000 4,100 1,000 (83)7 3,100
Uncha Cr. 800 1,600 ? ?
sub total 101,800 20,800 - -
Fraser Lake
Endako R. 2,000 3,300 1,000 (87) 2,300
Ormonde Cr. 800 1,600 ? ?
stellako R. 232,000 429,200 367,700 (88) 61,500
sub total 234,800 434,100
Stuart L ake
Kuzkwa Cr. 32,000 62,000 4,000 (86) 58,000
Tachie R. 220,000 401,500 155,700 (85) 245,800
Pinchi Cr. 800 1,600 800 (87) 800
sub total - 252,800 465,100 - - .
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Appendix 3. Estimated capacity of Fraser River spamning grounds for sockeye
salmon. cont'd

- — - v . -

Rearing Usable Capacity Last
lake/ area (Total dominant year  Unutilized
stock (m2) spawners) escapement capacity
Trembleur Lake
Kazchek Cr. 19,000 37,400 2,000 (85) 35,400
Middle R. 440,000 804,100 114,100 (85) 690,000
Felix Cr. 9,000 19,000 20,600 (85) (-1,600)
Fleming Cr. 5,000 9,500 5,400 (88) 4,100
Paula Cr. 6,000 13,300 8,300 (88) 5,000
Rossette Cr. 6,000 12,600 18,900 (88) (-6,300)
Forfar Cr. 10,000 18,300 24,600 (88) (-6,300)
Kynock Cr. 23,000 47,600 53,400 (88) (-5,800)
sub total 518,000 961,800 - -
Takla Lake
Ankwill Cr. 14,000 28,600 12,000 (85) 16,600
Biyouac Cr. 3,000 5,700 4,300 (88) 1,400
Blanchette Cr. 500 1,000 200 (87) 800
Crow Cr. 3,000 6,300 1,800 (85) 4,500
Driftwood R. 165,000 345,700 94,000 (85) 251,700
Dust Cr. 14,000 29,500 5,500 (85) 24,000
Forsythe Cr. 5,000 9,500 3,300 (85) 6,200
French Cr. 500 1,000 700 (85) 300
Frypan Cr. 9,000 19,000 3,000 (85) 16,000
Gluske Cr. - 11,000 24,100 20,000 (87) - 4,100
Hooker Cr. 200 400 500 (88) (-100)
Hudson Bay Cr. 100 200 44 (85) 260
Leo Cr. 2,000 4,800 29 (85) 4,770
McDouwgall Cr. 500 1,000 30 (85) 970
Narrows Cr. 13,600 28,600 11,300 (87) 17,300
Point Cr. 1,000 1,900 2,000 (85) (-100)
Sandpoint Cr. 9,000 19,000 5,100 (88) 13,900
Shale Cr. 2,000 4,800 2,700 (87) 2,100
5 Mile Cr. 100 200 600 (85) (-400)
15 Mile Cr. 200 400 - 400 (85) 0
25 Mile Cr. 900 1,900 1,500 (87) 400
Sakenichie R. 5,000 10,000 300 (85) 9,700
sub total 259,600 543,600 - -
Bowron L ake
Bowron R. 18,000 45,400 12,800 (88) 32,600
Total Fraser ‘ 5,513,800 12,013,700 - -
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Appendix 4. Current and interim escapement levels for Fraser River sockeye.

o o -
Pt = == -

z
1]
1
i

Timing Escapement Cycle:
Stock Group Level 1985 1986 1987 1988
EARLY RUNS
farly Stuart Current 234,000 29,000 148,000 110,000
Target 500,000 150,000 280,000 150,000
SUMMER RUNS
Early Misc. Current 44,000 240,000 382,000 255,000
Target 350,000 350,000 350,000 350,000
Chilko Current 86,000 282,000 240,000 375,000
Target 100,000 300,000 600,000 600,000
Late Stuart Current 275,000 29,000 6,500 4,000
Target 500,000 50,000 200,000 50,000
Stellako Current 42,000 77,000 211,000 80,000
Target 100,000 300,000 300,000 100,000
Horsefly Current 1,349,000 181,000 18,000 1,000
Target 2,200,000 2,200,000 250,000 250,000
Upper Adams Current 100 600 10,000
Target 200,000 200,000 100,000 500,000
TOTAL Current 1,834,100 1,145,600 1,023,500 805,000
Target 3,750,000 3,700,000 2,100,000 2,150,000
LATE RUNS ‘
Adams Current 12,000 1,664,000 606,000 6,000
Target 100,000 2,330,000 2,330,000 100,000
Shuswap - -Current 1,000 - 681,000 11,000 - == 700
Target 50,000 1,200,000 1,200,000 50,000
Late Misc. Current 9,000 27,000 46,000 8,000
Target 100,000 100,000 100,000 100,000
Birkenhead Current 38,000 336,000 166,000 80,000
Target 300,000 300,000 300,000 300,000
Weaver Current 37,000 111,000 60,000 70,000
Target 80,000 80,000 80,000 80,000
TOTAL Current 59,000 2,483,000 723,000 84,700
Target 330,000 3,710,000 3,710,000 330,000
ALL TIMINGS Current 2,127,100 3,657,600 1,894,500 999,700
Target 4,580,000 7,560,000 6,090,000 2,630,000

current Escapement: actual escapement 1in 1985,
expectations for 1988
interim target set for rebuilding program by Task Force

1986, and 1987 and pre-season

Target Escapement:
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Appendix 5. Evaluation of options for rebuilding.

Option development

Once the goals for rebuilding were established, it was necessary to analyze
options for achieving this potential. How quickly do we want to rebuild stocks?
On which stocks do we target our management?

Rebuilding speed is the number of years taken to rebuild target stock
escapement from current to interim escapment goals. To rebuild in one cycle
requires escapement to increase to the escapement goal in one cycle. Options of
rebuilding within one, three and six cycles were considered.

Since there are several co-migrating stocks in each of the main timing
windows,(early middle and late stock groups), and the difference between current
and interim goals varies among stocks (Appendix 4), we cannot expect to achieve
the rebuilding goals on all of them simultaneously. Therefore the management
strategy focuses on a target stock within each group. Options include managing to
the goals of the dominant (largest run), sub-dominant (next largest run) or weak
(smaller run) stocks in all run timing groups and cycles.

Numerous combinations of rebuilding speed and target stocks exist for each
cycle and run timing. Only six broad strategies and the recommendation are
described in this evaluation (Table A). The recommendation was developed after an
analysis of the broad options. The best of the broad options was refined to
provide an improved recommended option.

Table A. Rebuilding strategies.

Strategy name Target stock/rebuilding speed
1.  Dominant (1) Dominant stock/1 cycle

2. Dominant (3) Dominant stock/3 cycles

3. Dominant (6) Dominant stock/6 cycles

4.  Secondary (3) Sub-Dominant stock/3 cycles
5. Secondary (6) Sub-Dominant stock/6 cycles
6. Weak (6) Weak stock/6 cycles

e.g. For Dominant (1) in the 1988 cycle, the Early Stuart, Chilko and Weaver
stocks would be managed to their interim goals in the first cycle
rebuilding. For Dominant (3), escapement goals would be increased from
current levels in equal amounts such that they achieve their interim goals in
3 cycles.

Summary of Results
1985 Cycle

Table B shows the evaluation of the options for the 1985 cycle. The most
striking result in the 1985 option is the small return resulting from rebuilding,
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ahown by the low NPV for sockeye for all options. This result suggests that
little benefit exists from rebuilding the 1985 sockeye atocks beyond the current
gtrategy, vet there are significant costs in terms of foregone catch. These poor
returns from rebuilding can be explained in that the major stock, the Horsefly, is
already rebuilding in the base scenario.

Although there is not much difference in the options, in terms of benefits
from sockeye rebuilding, they have significant effects on the benefits related to
ink salmon. Gtrategies that focused on dominant sockeye stocks provided positive
penefits to pink NPV while secondary OT weak stocks options resulted in negative
NPVs for pink salmon. The Dominant (6) option has the highest overall NPV and is
followed closely by the Dominant (3) option. However, in the Dominant (6) option,
pboth the late sockeye and pink stocks do not rebuild as well as in the Dominant
(3) option (i.e. their escapements are well below their target levels).

The recommended option is a modified version of the Dominant (3) strategy.
The overall NPV is relatively high and all stocks are rebuilding.

1986 Cycle

The evaluation of the options is ghown in Table C. The Dominant (3) option
results in the highest economic benefits, but also requires 8 considerable
foregone catch. The Dominant (6) option also results in relatively high NPV and
involves a much smaller upfront cost. However, the stocks do not rebuild as
quickly and would be 19% short of the target in 20 yesrs.

Ihe recommended option is a modification of combining the Dominant (3) and
(6) options. It provides a NPV similar to Dominant(6), with higher foregone catch

in the first year but allows rebuilding to yxthin 9% of the target.

1987 Cycle

The 1987 cycle has the greatest rebuilding potential. The largest difference
between current and target escapements exist for this cycle, particularly for the
late run stocks (Appendix 4). All the options result in high benefits from
sockeye rebuilding (Table D). The increased value of the NPV from the worst
option (Secondary (3): $53.2 million) is higher than the NPV of the best option in
any other cycle. However, to initiate the rebuilding to achieve these benefits
requires substantial costs in the first year with most options requiring a catch
reduction of more than 1 million pieces.

The Weak (6) option has the highest NPV for sockeye one of the lowest catch
reductions. However, as discussed for the 1985 cycle, the sockeye management
actions have 2 significant effect on the pink stocks and benefits that they
generate. Only the pominant options result in positive benefits for pink salmon.
The Dominant (3) option results in the highest combined NPV and it has relatively
low catch reductions for both sockeye and pink.

The recommended option is a modified version of Dominant (3). It results in
a slightly lower NPV and reduces the foregone catch of both sockeye and pink. It
provides gimilar rebuilding of sockeye and pink stocks. ‘
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Table B. Evaluation of options for the 1985 cycle year.

—— -

DRAFT

Difference Difference Difference
Difference Difference in sockeye in 1st year in 1st year

Option in sockeye in pink & pink sockeye pink

Description NPV from NPV NPV catch catch
Model base from base from base from base from base
option Early Summer Late (thousand $)(thousand $)(thousand $)(thousand ) (thousand
Base
Dominant (1) E1  H1 Wi (3,422) 30,303 26,881 (1,469) (868)
Dominant (3) E3 H3 W3 (33) 45,795 45,762 (471) 274
Dominant (6) E6 H6 W6 1,415 44,623 46,038 (235) 831
Secondary (3) E3 LS3 B3 (3,790) (139,829) (143,619) (643) (5,459)
Secondary (6) E6 LS6 B6 5,483 (108,542) (103,059) (507) (4,464)
Weak (6) E3 EM6 A6 (5,750) (55,041) (60,791) (1,088) (6,461)
Recomended E3 H3 W2 1,629 38,828 40,457 (531) (798)

(120)
Biological Criteria
Pink

Sockeye % escapement % Early runs Summer runs Late runs
Model escapement of 2nd cycle of % of goal X% of goal % of goal
option (4th cycle) goal (thousands) goal (4th cycle) (4th cycle) (4th cycle)
Base 2,282,000 3,11 0.52 48.0 50.8 45.9
Dominant (1) 4,036,000 0.88 3,548 0.59 100.0 92.1 56.8
Dominant (3) 4,026,000 0.88 4,792 0.80 100.0 91.7 57.6
Dominant (6) 3,456,000 0.75 4,028 0.67 82.2 79.0 50.8
Secondary (3) 4,356,000 0.95 12,022 2.00 100.0 93.5 100.0
Secondary (6) 3,601,000 0.79 9,123 1.52 82.2 77.6 81.4
Weak (6) 3,976,000 0.87 12,925 2.15 100.0 83.7 93.2
Pink (3) 4,311,000 0.94 5,075 0.85 100.0 93.5 92.9
Recommended 4,162,000 0.91 5,558 0.93 100.0 92.0 76.0

Pink values include both 1985 and 1987 options because the management strategy in

the brood year affects the returns in both odd year cycles.
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fable C. Evaluation of options for the 1986 cycle year.
pDifference
Option pDifference in 1st year
Description in NPV catch %
Model from base from base Escapement of
option farly Summer Late (thousand $) (thousand (4th cycle) goal
Base 4,125,000
pominant (1) E1 H1 Al 39,922 (2,251) 7,323,000 0.97
pominant (3) £3 H3 A3 55,102 (1,182) 7,321,000 0.97
pominant (6) €6 H6 A6 50,344 (306) 6,099,000 0.81
secondary (3) E3 S3 SH3 16,551 (7171) 7,508,000 1.00
Secondary (6) E6 S6 SH6 29,118 (217) 6,888,000 0.91
weak (6) £3 H3 LM6 42,837 (1,679) 7,231,000  0.96
peconmended  E2  (HS A3 50,429 (650) 6,817,000  0.91

Biological Criteria _

. s

farly runs

of goal

(4th cycle)

Late runs
% of goal
(4th cycle)

Model % of goal
option (4th cycle)
Base 83.3
pominant (1) 100.0
Dominant 100.0
Dominant (6) 73.3
Secondary (3) 100.0
Secondary 73.3
Weak (6) 100.0
Recommended 100.0

23.5

93.9
93.9
68.0
99.4
95.7
91.9

79.0

80.5,

100.0 .

100.0
92.4
100.0
88.5
99.4

100.0
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Table D. Evaluation of options for the 1987 cycle year.

- - - - -
-

Difference Difference Difference
Difference Difference in sockeye in 1st year in 1st year

-
-

Option in sockeye in pink & pink sockeye pink
Description NPV from NPV NPV catch catch
Model base from base from base from base from base

option Early Summer Late (thousand $)(thousand $)(thousand $)(thousand ) (thousand 3)

Base
Dominant (1) E1 C1 A1 111,061 30,303 141,364 (3,761) (6,307)
Dominant (3) E3 C3 A3 108,705 45,795 154,500 (1,481) (2,344)
Dominant (6) E6 6 A 98,416 44,623 143,039 (896) (1,984)
Secondary (3) E3 3 B3 53,245 (139,829) (86,584) (2,158) (5,849)
Secondary (6) E6 S6 B6 64,284 (108,542)  (44,258) (1,963) (5,638)
Weak (6) E3 H3 LM3 113,526 (55,041) 58,485 (1,378) (3,769)
Reconmmended €2 C3 M 104,902 46,594 151,496 (1,316) (1,777)
Biological Criteria
Pink T
Sockeye % escapement % FEarly runs Summer runs Late runs
Model escapement of 2nd cycle of % of goal % of goal % of goal
option (4th cycle) goal (thousands) goal (4th cycle) (4th cycle) (4th cycle)
Bas 1,467,000 0.24 2,325 0.39 39.3 23.7 23.4
Dominant (1) 5,481,000 0.90 5,305 0.88 100.0 91.5 89.3
Dominant (3) 5,249,000 0.87 5,914 0.99 100.0 89.6 84.3
Dominant (6) 4,108,000 0.68 4,572 0.76 84,3 74 .4 63.6
Secondary (3) 5,923,000 0.98 9,400 1.57 100.0 92.4 100.0
Secondary (6) 5,767,000 0.95 10,315 1.72 84.3 88.7 98.9
Weak (6) 4,824,000 0.80 6,707 1.12 100.0 52.5 90.4
Recommended 5,155,000 0.85 5,743 0.96 100.0 89.4 82.0

Pink values include both 1985 and 1987 options because the management strategy in
the brood year affects the returns in both odd year cycles.
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1988 Cycle

The evaluation of the options for the 1988 cycle are shown in Table E. The
Dominant (1) option which involves achieving the interim escapement goals of the
dominant stocks in one cycle would provide the highest NPV but would require the
greatest catch reduction in the first year of rebuilding. This can be interpreted
to mean that in the long term, the harvests from faster rebuilding offset the
jnitial costs. The Secondary (6) option has the lowest catch reductions.
Although this option has relatively high economic benefits (NPY), it only enables
stocks to rebuild to 69% of their interim target within 20 years.

The recommended option is a combination of the Dominant (1) and (3) options.
The objective is to build the Early Stuart and Weaver stock to interim targets in
one cycle, and the Chilko stock to its target in 3 cycles.

Summary of Evaluation

When there is a small difference between current escapement and the interim
target, as in the 1984 cycle, the best option is usually to rebuild quickly
(Dominant (1)). Stocks with low current escapement and high targets, such as the
Horsefly in 1986 or the Adams in 1987, also have higher benefits if rebuilt
quickly. Catch increases in future cycles outweigh the large harvest cutbacks
required initially for quicker rebuilding. However the quick rebuilding for these
stocks puts significant financial hardship on fishermen because of the large
foregone catch in the early years. Therefore, the recommendation attempts to
reduce these reductions. ‘

secondary and weak stock rebuilding provide good benefits and relatively low
short term costs when conducted slowly, over a 6 cycle period. However these
options do not provide the o portunity to achieve the interim targets within a
reasonable timeframe (20 years). In the odd years, when pink salmon are present,
these strategies result in overall lower benefits than the dominant strategies.
Therefore the dominant stock rebuilding strategy was recommended.

The sensitivity of long-term sockeye and pink NPV to the economic assumptions
on discount rates and prices was analyzed. The conclusion was that the rankings
of the options do not change substantially with lower discount rates. The order
of the dominant rebuilding strategies changes, but the NPVs are fairly close.
gimilarily, when constant prices are used rather than the projected increasing
prices, the option ranking does not change substantially.

Management Options to Address Cyclic Dominance

The previous analysis was based on a conservative estimate of the potential,
the interim escapement goals. However the controversy regarding cyclic dominance
is unresolved. The optimum escapement in the Adams run was estimated at 2.3
million spawners in the dominant and subdominant cycles whereas the interim target
in the off-cycles is 100,000 spawners. The question is whether the system can
produce maximum production in all 4 cycles. The proposed schedule for rebuilding
will not address this question within the next 20 years. I
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rable £. Evaluation of options for the 1988 cycle year.
- Difference

Option Difference in 1st year
pescription in NPV catch %
Model from base from base Escapement of
option Early Summer Late (thousand $) (thousand ) (4th cycle) goal
Base 1,025,000
Dominant (1) £1 c1 w 22,835 (596) 2,163,000 0.82
pominant (3) £3 C3 W 20,838 (281) 2,092,000 0.80
Dominant (6) £6 C6 W6 19,181 (200) 1,863,000 0.71
secondary (3) E3 EM3 B3 19,721 (224) 2,098,000 0.80
Secondary (6)  E6 EM6  Bé 20,439 (73) 1,821,000 0.69
weak (6) £3 UM6 A6 6,160 (115) 2,259,000 0.86
Recommended €1 w1 21,045 (330) 2,093,000 0.80
(80)
Biological Criteria
tarly runs Summer runs Late runs

Model % of goal % of goal % of goal
option (4th cycle) (ath cycle) (4th cycle)
Base 54.7 28.4 66.2
Dominant (1) 100.0 81.1 81.4
Dominant (3) 100.0 77.6 80.5
pominant (6) 91.3 66.6 78.3
Secondary (3) 100.0 71.2 100.0
Secondary 91.3 60.9 88.4
weak (6) 100.0 85.6 83.3
Re commended 100.0 77.9 79.7
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Summary of Evaluation

When there is a small difference between current escapement and the interim
target, as in the 1984 cycle, the best option is usually to rebuild quickly
(Dominant (1)). Stocks with low current escapement and high targets, such as the
Horsefly in 1986 or the Adams in 1987, also have higher benefits if rebuilt
quickly. Catch increases in future cycles outweigh the large harvest cutbacks
required initially for quicker rebuilding. However the quick rebuilding for these
stocks puts significant financial hardship on fishermen because of the large
foregone catch in the early years. Therefore, the recommendation attempts to
reduce these reductions,

Secondary and weak stock rebuilding provide good benefits and relatively low
short term costs when conducted slowly, over a 6 cycle period. However these
options do not provide the opportunity to achieve the interim targets within a
reasonable timeframe (20 yearsg. In the odd years, when pink salmon are present,
these strategies result in overall lower benefits than the dominant strategies.
Therefore the dominant stock rebuilding strategy was recommended.

The sensitivity of long-term sockeye and pink NPV to the economic assumptions
on discount rates and prices was analyzed. The conclusion was that the rankings
of the options do not change substantially with lower discount rates. The order
of the dominant rebuilding strategies changes, but the NPVs are fairly close.
Similarily, when constant prices are used rather than the projected increasing

prices, the option ranking does not change substantially. :
Management Options to Address Cyclic Dominance .

The previous analysis was based on a conservative estimate of the potential,
the interim escapement goals. However the controversy regarding cyclic dominance
is unresolved. The optimum escapement in the Adams run was estimated at 2.3
million spawners in the dominant and subdominant cycles whereas the interim target
in the off-cycles is 100,000 spawners. The question is whether the system can
produce maximum production in all 4 cycles. The proposed schedule for rebuilding
will not address this question within the next 20 years.

Obviously the benefits of increased catch would be substantial if it were
possible to increase off-cycles to the level of dominant cycles. A separate
analysis was conducted to address this question of unknown potential.

This analysis examined each of the twelve discrete management units, the
three timing windows in each of the cycles to identify which would be most
suitable for further harvest reductions. This suitabliliy was based on where
greatest benefits and knowledge could accrue with the least disruption to the
fisheries. Alternative harvest proposals were simulated based on differing
assumptions (i.e. cyclic dominance or no cyclic dominance).

The results of this analysis indicate that the greatest potential for
addressing the cyclic dominance controversy would be to reduce harvest rates to
50% for in the mid-timing 1987 cycle and the late-timing 1988 cycle. The
potential costs and benefits of this proposal is shown in Table 9. Th
late-timing 1988 cycle is the best option because it presents the opportunity fo
the greatest possible gain if it works while the costs of failure are minor
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compared to the potential benefits. The mid-timing 1987 cycle has the potential
for modest gains in the long term with essentially no long term cost.

Recommended Approach

The recommended option is based on managing to the dominant stocks in each
run timing group. It involves a schedule of increasing escapements to interim
goals based on average run sizes. Rebuilding is based on decreasing harvest
rates, from 75-85% in the base to about 65-70% in most timing groups. The
projected escapements, Canadian catch and harvest rates are shown in Fig's 7, 8
and 9,

If all stocks were at optimum, the best average harvest rate would be 66%.
As few stocks are presently at optimum, the fastest way to get there is to drop
harvest rates below 66%. However, this would cause undo hardship on the
industry. Therefore, we are recommending a gradual change toward the 66% harvest
rate on the larger stocks. On stocks with the greatest potential (e.q. Horsefly
1986 cycle), we recommend more severe harvest rate reductions to achieve this
potential sooner.

The difference in catch from the base indicates that most of the sockeye
catch foregone in the first 4 years is repayed in the second & years (Figure 10).
The major exception is the 1985 cycle where the change in sockeye harvest is minor
in the long term. However, the increase in pink salmon catch is substantial in
the long term.

The plan also includes the opportunity to explore the ultimate potential of
the system. It includes a more radical reduction in harvest rate to 50% in two
timing windows, the mid-timing 1987 and late-timing 1988 cycles. This approach
provides opportunities for substantial benefits and will enable the off-cycle rung
to respond to reduced harvest pressure and help to resolve the questions of cyclic
dominance.
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Appendix 6. Potential enhancement projects for Fraser River sockeye.
Stuart River Watershed -

The Early Stuart Sockeye run is comprised of 25-30 separate populations that
gpawn in tributaries of the Middle River and Takla and Trembleur Lakes (Fig A).
pominance for the run as a whole is on the 1989 cycle with the Driftwood River
accounting for one third of the total spawners in 1985. Some tributaries are
dominant on the 1987 or 1988 cycles. Enhancement of several of the tributaries is
recommended to either increase rebuilding rates on off cycle years of to provide
fry to rear in specific arees of Takla and Trembleur Lakes now assumed to be
greatly underutilized. Possible stocks for enhancement include pust Creek, on the
west arm of Takla Lake, Paula Creek, on the west end of Trembleur Lake, and Gluske
and Leo creeks which are tributaries of the Middle River. Leo Creek supports very
few sockeye but could benefit from habitat improvement and a transplant from
Gluske Creek. It is also a potential community involvement project as it is near
an Indian community. One possible approach would be to install a central
incubation facility with the capacity to simultaneously handle eggs from several

stocks. The stocks to be enhanced could change annually depending upon
requirements. This approach needs further investigation to determine its
feasibility.

The Driftwood River is a possible candidate for a spawning channel. Being
situated at the north end of Takla Lake, the fry would have the opportunity to
disperse along the length of the lake. Significant nunbers of spawners are
available only during the 1989 cycle at present. A transplant from Middle River
gtreams during the off cycles may provide a means for building up the low years.
Further bioreconnaissance is recommended. ,

Lake Stuart sockeye spawn primarily in Middle and Tachie rivers with smaller
populations in Kuskwa and Kazchek creeks. Dominance is on the 1989 cycle. The
Tachie River was proposed by the IPSFC as a site for 8 major spawning channel.
The proposal has been examined by DFO engineers and found to be feasible. The
Task Force supports the concept of spawning channel in the Tachie River but
recommends 8 phased approach to its implementation. The gravel quality of the
Middle River spawning grounds is considered to be poor. To improve egg-to-fry
survival, gravel addition is recommended, particularly near the confluence with
Kazchek Creek.

Nechako River Watershed (excluding Stuart)

A sockeye population that spawns in the Lower Nadina River (Early Nadina
sockeye) at one time numbered in excess of 30,000 but has since dwindled to less
than a thousand fish on the 1987 and 1988 cycles and virtually none on the other
two cycles. 1t appears headed for extinction unless remedial action is taken
soon. An jncubation facility associated with the Nadina spawning channel may be
feasible and should be explored.

The late Nadina stock, which spawns further up the river, is enhanced by &
spawning channel, although the productivity of the stock is less than desired.

The natural spawning grounds are of poor quality and both salmon and trout woul
benefit from the addition of good graded gravel. The project is technicall‘
feagible and has the support of the local provincial government fisheries
managers.
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Even if the Nadina spawning channel was operated to full capacity and the
natural spawning populations of Early and Late Nadina sockeye were restored to
historical levels, there would still be substantial unutilized rearing capacity in
Francois Lake. To take advantage of this potential, one suggestion is to build a
spaming channel adjacent to the Stellako River and transport the fry back to
Francois Lake for rearing. This proposal requires considerably more discussion
and investigation.

Quesnel Lake Watershed

The Horsefly River sockeye population has been increasing rapidly in recent
dominant cycle years (1989 cycle). While historically, the majority of spawning
occurred in the Lower Horsefly River, most of the recent spawning has been in the
upper river, which was at capacity in 1985, although about 260,000 spawned in the
lower area that year. To assist in the rebuilding of the lower Horsefly run on
both the dominant and subdominant years and to take advantage of the vast rearing
potential of Quesnel Lake, a moderate sized spawning channel (to produce 500,000
adults) is recommended for construction on the Lower Horsefly River. The channel
should be constructed in time for the 1989 run.

It is also recommended that the airlift of sockeye above the falls undertaken
in 1985 be repeated in 1989 and subsequent dominant years. The number of fish
transferred will be dependent on surpluses available but could be up to 100,000.
In the long term, installation of a fishway should be considered, if the
benefit-cost warrants it.

On the Mitchell River, the possibility of installing a flow control structur
to improve egg-to-fry survival should be pursued. The concept of a spawning
channel for the Mitchell River needs further consideration as the capacity of the
spawning grounds may already be exceeded on the dominant cycle. Returnsg from a
channel would exacerbate this situation.

Enrichment of Quesnel Lake is recommended by the Task Force as it would
benefit all stocks in the lake and generate larger catches.

Bowron River

This is a small stock (up to 12,000 spawners recently), which is strongest on
the 1987 and 1988 cycles. Massive clear cutting in the watershed may reduce
productivity so some form of enhancement to stabilize production is recommended.

Middle Fraser

A spawning channel on the Chilko River commenced operation in 1988 to
increase the number of fry entering this large lake. Enrichment of the lake also
started in the fall of 1988 to improve growth and survival of the juveniles. No
further enhancement is recommended at this time other than continuation of
enrichment and supporting evaluation studies.

work to improve channel stability around the mouth of the stream to increas

Portage Creek, situated between Seton and Anderson lakes, would benefit by
egg-to-fry survival. This is a potential community involvement project. .
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Thompson River Watershed

Fennell Creek in the North Thompson watershed is a possible candidate for
enhancement but would require development of a surplus fish utilization policy,
otherwise escapement will grossly exceed capacity as it is starting to do now on
some years. The local Indian band could potentially benefit from the returns if a
satisfactory arrangement could be worked out for harvesting the surplus.

In the lower Adams River the addition of gravel and @ flow control structure
on the "display area" channel would improve egg-to-fry survival. While fish now
spawn in this area, when water levels decline in the winter, the eggs are lost.

Continuation of the hatchery operation in the upper Adams River to restore
this once large run is strongly urged.

Possible spawning channels for sockeye in Seymour River and Scotch Creek
should be considered. Seymour River is quite flashy so a channel would help to
stabilize production and also have the benefit of adding fry into the Seymour Arm
of Shuswap Lake which is underutilized.

Production of the Middle Shuswap River stock, which rears in Mabel Lake, is
limited by the poor quality of the gravel (siltation from flushing of the nearby
hydroelectric dam contributes to the problem). An enhancement facility to augment

l production and to take advantage of rearing capacity in Mabel Lake is recommended.

Lower Fraser

Escapements of several late-timed stocks in the lower Fraser Valley have been
reduced by the high harvest rates (up to 90%) applied to the co-migrating Weaver
Creek run which is enhanced by a spawning channel. The Cultus Lake stock is
relatively strong on the 1987 cycle (32,000 spawners in 1987) but weak on the
other cycles, particularly on the 1988 and 1989 cycles. Some form of incubation
to increase fry production is recommended. Also, predator control has been
previously investigated for this stock and found to benefit production. Further
assessment of the potential for predator control (especially squawfish) should be
undert aken.

Widgeon Slough, which supports a small late-timed run, has poor quality
silt-laden gravel which probably affects egg-to-fry survival. It is recommende d
that gravel be added to improve survival. This is a potential community
involvement project.

The Harrison River sockeye stock is also low in abundance. The feasibility
of developing enhancement techniques for this stock is recommended. These fish
are unique in the Fraser in that they apparently rear in side sloughs or in the
river for a period of time (rather than in a lake) before migrating to the
estuary. '

Big Silver Creek, which empties into Harrison Lake, has spawning escapements
which are well down from historical levels. Natural alterations in the
channel configuration in the vicinity of the spawning grounds are considered to

have affected production. The feasibility of returning water flows to the lower

right channel, where most spawning previously occurred, should be examined.
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Production of Upper pitt River Sockeye has been supported by an incubation
channel for many years. The facility needs replacing and consideration is being
given to re-establishing it on @ different tributery. Expansion of the facility
and possible construction of 8 spawning channel to further augment production has
been discussed. As there is navigable access from the Fraser River to Pitt Lake,
the possibility of directed fisheries for sockeye in Pitt Lake should be
considered. This may, however, have an impact on the amall early-timed chinook
run into Pitt Lake which is now being enhanced.
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Appendix 7. Options for implementation.
A. Strict‘Escapenent Goals

Under this approach, the users bear all the costs and gain all the benefits
associated with the variability in return rates. In poor years, they will give up
catch to ensure that the escapement target is met. In the good years, all sockeye
surplus to the goal are caught.

This approach would result in varying harvest rates, ranging from 0% if the
run comes back equal to or less than the escapement goal, to over 90% if the run
comes back substantially higher than expected. Very low harvest rates would be
difficult for the users to accommodate while high harvest rates could have adverse
effects on other co-migrating species.

If the dominant stock has 8 higher return rate than the other co-migrating
sockeye stocks, the resulting high harvest rate could limit the rebuilding
potential of the other stocks. This effect will be most exaggerated if the
approach is directed at achieving the dominant stock escapement., If the approach
is directed at achieving the aggregate escapement for the timing group, the effect
on the other stocks would be moderated and there would be some surplus escapement
to the dominant stock.

If the other stocks have a higher return rate than the dominant stock, this
approach could result in surplus escapements to these other stocks (e.g. Stellako
in 1988). ’

The strict escapement approach would provide a very high likelihood of
following the recommended rebuilding schedule for the dominant stocks. However,
because of the variability in the other stocks, they could be ahead or behind
schedule. The current assumption is that the average productivity is the same for
all the Fraser sockeye stocks. However, if this agsumption is false, the
disparity between the dominant and co-migrating stock escapements would increase
from cycle to cycle.

B. Flexible Escapement Goals

With this approach, the users and the resource share the costs and benefits
associated with variability. In years of poor returns, the escapement goal is
lowered and catch is reduced. In good years, the escapement goal is increased to
some predetermined maximum and the users receive higher catches. Since harvest
rates must be maintained at levels consistent with the productivity of
co-migrating stocks, this approach also enables other sockeye stocks and other

species to benefit.

Escapement surplus to the interm goals can occur with this approach. If the
dominant stock returns at a much higher rate than average, the escapement goal
would be limited to it's interm goal, until the point where harvest rates became
unacceptable for the rebuilding of the other stocks. In this case the escapement
of the dominant stock would exceed the interm goal. If the dominant stock returns
at a lower than average rate, and the other stocks return at a higher rate, the
escapements of some stocks may exceed their interm goals.
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This approach enables rebuilding to proceed at either a faster rate than in
the recommended schedule or more slowly in response to the variability in return
rates. This is a positive aspect of this approach gince it allows the rebuilding
plan to take into account the long term cycles in salmon productivity.
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