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EXECUTIVE SUMMARY

The purpose of this study is to provide a literature
review of available information pertaining to the
feasibility of increasing the Oregon offshore harvest of
chinook salmon. The status of the Oregon coastal chinook
astocks is evaluated with respect to abundance, offshore
contribution, migratory patterns, and disease problems.
This information provides preliminary guidelines for
determining which stocks are potential candidates for
transter or enhancement. After this initial screening, a
final gualitative evaluation of the stocks is made with
regard to the impacts of introductions on native fish and
the genetic risks involved in a reprogramming or
enhancement effort. Reprogramming refers to transferring
hatohery fish and enhancement refers to increasing the
number of hatchery fish released.

The Oregon coastal chinook stocks that tend to
contribute heavily to the Oregon offshore fishery are the
souwthern stocks: the Umpgus spring, the Rogue spring and
fall, the Chetco fall, and the Elk fall chinook. The
cortribution of the Elk stocks to the Oregon fishery may be
due in part to the extended troll fishery that operates off
the Elk River. Fish from the southern stocks generally are
not as highly migratory as the northern coastal chinook and
are bhelieved to remain in local waters (Oregon and
California) for most of their ocean life history. The

escapement of the southern coastal stocks has been

depressed in the past few ygars; there is speculation that
this was caused by the warm ocean cuwrrents of the El Nino.
Historically, the size of the runs from the souwthern
coastal streams probably was comparable to that of the
northern streams. Recent catch and escapement data
indicate that the southern stocks are recoveringi; bhowever,
Limited information on the long term status of these stocks
makes it difficult to assess the present health of the
FESOUCE.

Oregon Department of Fish and Wildlife policy
prohibits the transfer of two southern coastal stocks to
other systems., The Chetco and Elk fall chinook have been
gquarantined due to the Infectious Hematopoietic Necrosis
Viruws (IHNV)Y. Rescently, this virus was isolated from
upriver bright chinook in the Columbia River, resulting in
the destruction of millions of eggs at the Bonneville
Fatchery. COhinook from the Columbia-Willamette Basin
cannot be transterred to any Oregon coastal hetocheries.
The development of an IHN-free stock is not expected in the
near future and there is presently no treatment (2.9
vaccineg) for the virus.
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The life history strategies of the various coastal
stocks provide information that is critical to the ouwtcome
of a reprogramming effort. The life history of introduced
stocks showld be compatible with the new environment to
which they are transferred, Variations in tolerance levels
to high temperatures, low river flows, and diseases as well
as differences in the timing of migration to the ocean,
freshwater and estuary residence time, and run timing could
lead to failuwe of the transplanted fish to survive.

Interactions betwesn hatchery and wild fish form the
basis of concern about the genetic risks associated with
transferring fish. The impact of hatchery strays (adults
and juveniles) cannot be analyzed directlys; bowever, there
is evidence that negative interactions can resuwlt in the
reduced production G.e. swvival and growth) of wild fish.
Beneficial and neutral "impacts" are also possible, but in
order to manage the resouwrce conservatively, it is
recommendead that the possible negative impacts be avoided.
Hatchery management practices, hatchery location {(e.g.
prosimity to the coast), the density of wild fish (and
their "fitrness'") in the streams, and fish behavior are some
factors that might influence the extent of the negative
impacts.

The carrying capacity of the ocean does not appear to
Limit the production of chinook. Fall chinook stocks have
heen increasing at a rate of about 3% per year since 1990,
Although this trend has slowed in recent years, the overall
health of the resowrce appears to be good. Density-
dependent mechanisms might occuwr in streams where rearing,
gpawning, and overwintering habitats are limited. Methods

wist for examining the carrying capacity of coastal
gtreams (and optimum stocking rates); however, the efficacy
of these methods is restricted by the limitations of the
present information base. Recause of these limitations,
recommendations for a "safe level of increased releases”
could not be made. The issue of allocation fell subject to
a similar fate,

In conclusion, this report presents a review of
important aspects of the coastal chinook resouwrce that need
to be considered in future feasibility studies. Further
study is recommended before reprogramming or enhancement
efforts are initiated. More emphasis showld be placed on
the design of contribution experiments and the analysis of
data pertaining to abundance, ocean contribution,
distribution, and life history strategies of Oregon coastal
chinook salmon.
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ABSTRACT

The potential for increasing the Oregon harvest of chinook
salmon is evaluated with respect to enhancement and reprogramming
efforts which would use Oregon coastal chinook stocks. Several
candidates for transfer were selected on the basis of their contri-
bution to the Oregon offshore fishery, their abundance, and their
disease status. These were the Rogue spring and fall and Umpqua
spring stocks. However, genetic concerns (e.g. development of a
"superstock'), life history strategies, and socio-institutional
concerns precluded these stocks from being recommended for transfer
at this time. Further study is required on various aspects of
these stocks as well as on the other coastal stocks before re-

programming or enhancement efforts are initiated.




Irmteoduct i on

Galmon have ecome a predominant element in the economy,
politics and cultwre of the FPacitic Northwest. The resource,
once thought to inexhaustible, has become scarce and requires
careful management to insuwe dts perpetuation. This report
addressss the percelved need to dincrease the abundance and
Marvest of chinook salmon in the Oregon offshore fishery to
isfy variouws user groups.  The objectives of this study are to
view the status of the Oregon coastal chinook stocks and to
gvaluwate the impact of introductions of bhatchery fish on native

fieh populations.

The status of Oregon coastal chinook stocks is reviewsd with
Fespect to the contribution of various stocks to the Oregon
offshore fishery, their migratory behavior, their ocean
distribution, and their abundance.

The evaluation of hatchery and native fish interactions
includes genetic concerns of enhancement and reprogramming
efforts, density dependence and carrying capacity considerations,
arnd general ideas governing stocking policy in Oreqgon.

Scope of Study

L. The factors that are important in assessing the feasibility of
increasing chinook production and/or conteibution to the Oregon
offshore fishery are analyred in a qualitative manner.

Available information on many of these subjects is limited or
gporadicy hence, a quantitative analysis (unless rigorously
executed) would be constrained by the inadeguacy of the original
et

2o The Coluwmbia Hiver system was not reviewed in detail due to
time limitations. Complications of evaluating the Coluwnbia River
arise from the complexity of the system and the intricate life
history of chinook. Furthermore, Columbia chinook cannot be
transplanted to coastal streams due to disease regulations. For
information on Columbia River chinook, a recent report on their
status by the Oregorn Department of Fish and Wildlife ODFW) is




racommnended (Howell, et al., 198%5).

B AN assesasment of stocks from other states is not dincluded in
this evaluationy California or wupriver Columbia River stocks may
be aultable for subsequent study.

4. The potential for ingreasing harvest and abundance is
presented in terms of reprogramming stocks that are released from
existing hatcheries and increasing the number of fish released
from existing hatcheries. "Enhancement” by improving the guality
of the fish released 1s not considered in this report but should
be addressed in later studies.

e Fisheries management concerns in terms of stock/recrultment
andd escapement and allocation is briefly reviewed but is
generally beyond the scope of this report.

b Hatcochery management practices (eg. time and size of release)
are not evaluated.

7. Due to time limitations, the level of resolution of this study
i such that areas of harvest within Oregon waters are not
distinguwished in the evaluation of contribution.

. The de
age classes

cermination of contribution of stocks with respect to
was considered beyond the scope of this study.

Aoknowl edgenents

I would like to thank the following people for their assistances
Jim Martin (ODFW , James Lannan (08U, Jay Nicholas (ODFW , Randy
Hiort 08U, Framk Ratti (Oregon Aguafoods) , Robert Mobueen
CODFW) , Steve Jacobs (ODFW) , Eay Brown (ODFW), William Fearcy
(OSL) , Barry MoPherson (ODFW , Jobn Freyer (OS5, Tony Amandi
(8L, Richard Holt O8U) and the data collectors. I sspecially
acknowledge the contributions made by Robert Garrison (ODFW), J.
Fenneth Johnson (FMEFC) , Alan MeGie (ODFW) , Warren Groberg (OSU),
Jaeftrey Rodgers (ODFW), and Martin Fitzpatrick (QOSW.




The Status of Oregon Coastal Chinook Stooks

Gereral

In order to evaluate the potential for reprogeamming or
pnlrancing  Oregon chinook stocks in the futwre, it is important
o gain an understanding of the health of the resouwwrce. -
Historical and recent studies were reviewed to provide a long
term prer s tive on the status of Oregon coastal chinook stocks.
The status of these stocks was assessed with respeclt to:
contribution of Oregon coastal chinook to the Oregon Ffshore
fishery, migration and distribution of Oregon chinoolk salmon in
the North Facific Ocean, abundance of variouws coastal chinook
stocks and disease problems of Oregon chinook salmon.

Contribution of Oregorn coastal chinook to the Oregon Offshore
fishery

Literature Review of Tagging and Marking Studies, Fast to Present

Historical Tagoing and Marking Studies

The earliest tagging studies that provided information on
the migrations of chinook from Oregon coastal streams and the
Columbia River were conducted in Canadian waters from 19229 to
1950 (Williamson, 1927 and 192%; Clemens, 19293 Williamson and
s, 1932 and Fritohaerd, 19343) (Appendix A-1.2). Prior to
tagging and marking experiments were not designed to study
cean contribution or migration of chinook salmon. The
tagging of chinook salmon off the Oregon coast in 1926
represented the first attempt to lesarn about the migratory
behavior of chinook salmon found off the Oregon coast (Rich and
Holmes, 198%9). However, little effort was made to recover the
tags and only two chinook recoveries were repoarted (Man Hyning,
1981 In 19248 and 1949, & more intensive resescrch program was
conducted to study the migration and abundance of troll-caught
chinook salmon,. The Oregon Fish Commiseion tagged 128 chinook in
sneral area of Coos Bay. There were & recoveries: 4 off the

woorn coast and 2 ooff the California cosst. This tagging study
was accompanied by increased efforts to report the recoveries of
tagged £ish.




ther early studies reported on tagged fish which later
returned to Oregon streams: in Califormia from 1939 to 1949 (Fry
and Hughes, 19%51), in Washington from 1948-1949 (Kauwffman, 19451,
in British Columbia in 1949 (Neave, 1931), and in Alaska from
1950 to 1995 (Parker and KEirkness, 1996).

Early marking experiments do not provide much information on
the migration or contribution of Oregon chinook salmon to the
Oregon offshore fishery. Rich and Holmes (1929) released 100,000
fin clipped fall chipook in 192350 A1l of the 18 troll recoveries
were made off or noeth of the Columbia Riveri however, biases
@dd et due to the variable effort expended in recovering marks.,

Marked spring chinook were releassd from Oregorn hatoheries
fraom 1948 to 19623 the only coastal streams involved were the
Trask (brood year 1949), the Rogue (brood years 19258-1962), and
the Unpgua (brood years 1938 to 19262). Limited information is
available on contribution to the offshore fisheries beginning
with brood vear 19358,

Limitations of the Early Marking and Tagging Studies

The limitations of the sarly tagging and marking experiments
greatly restrict the wse of this information. Some of the
deficiencies of these early studies ares

e There was no systematic recovery of marked chinook in the
weean, or of tagged chinook in the streams.

2. There were large variations irn the opportunity to recover
tagged fish, especially in streams. Examples: There were more
facilities on the United States streams to capture tagged fish
than there were on Canadian streasms (Godfrey, 1968),

Most of the recovery efforts were directed at the Columbia
River and therefore, the information was biased because most of
the recoveries were from that area.

In 1947, the Fish Commission of Oregon emphasized the
recovery of coho marks and pot much effort was placed on the
recovery of chinook marks.

I Duplication of msrks. For edample, the same marks were wsed by
the Sacramento and Columbia River hatcheries in 1948 so it was
impossible to determine the natal streams of the troll-caught
marked fish (Van Hyning, 192%51).

4. Differential survival to catoch of marked fish.

S Fin mark regeneration and the appearance of "mnatural" fin
clips.

b Btraying of tagged fish. It cannot be verified that the stream
of recovery was bthe stream of origin of a tagged fish.




7. Hooking mortality of tagged fish was undetermined for many of
the studies. Differential mortality of tagged fish is also &
source of error.

8. Tagging sxperiments were inadequate in scope such that their
results tended to exaggerate the importance of some stocks while

wunderestimating the importance of others. This occurred when the

experimaents were limited to part of the fishing season and/or
area (Infaormal Commission on Chinook and Cobo, 1969).

9. No early cooperative efforts to report the recovery of marked
and tagged fish. However, in 1948 and 1949 the cooperation
between California, Oregon and Washington was enbhanced because
gach state was involved in a marking or tagging experiment.
Bodfrey (19468) noted that the tagging programs in Canada and the
United States were out-of-phase in terms of effort expended to
tag fish and the times and locations of the experiments. Most of
the chinook tagging experiments in Canada took place
approxgimately 20 years before most of the U.8. chinook tagging
experiments.

10. The actual numbers of chinook that bad been tagged were not
great. From 1925 to 1985, Canada tagged approximately 8000
chinook and the U.5. tagged approdimately 7500 chinook (Godfrey,
1968) .

Because of these limitations, information from these early
atudies will be used only as observations on where a particul ar
fish was at the time of release and capture.

Fin Mark Experiments, 1962 to 1973,

In the garly 1960w, the evaluation of the production of
fall chinook in Oregon centered on fish from the Columbia River.
Fesults from these marking experiments provided the basis for
management of the resource for many years. Detailed reviews of
these experiments are presented by PFulford (1964), Henry (1965),
Van Hyning (1968), Cleaver (1969), and Lander (1970). Because the
status of the resource has changed considerably in the 20 years
since, more recent information on Columbia River chinook stock
status (from coded wire tag studies) now provides the basis for
managemeant decisions.

Groups of fall chinook were marked from 1962 to 1973 and
released in various coastal streams: Rogue (Lobster Creek stock),
Unpgua, Sixes, Elk, Chetco, Trask, Coos, Coguille, and Alsea
(Garrison, 1981). Marking experiments on Oregon copastal hatchery
gpring chinook were conducted on the Rogue and Umpgua Rivers from
1962 to 1973. 8Spring chinook from the Willamette Rasin were also
marked during this time period.
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Limitations of Marking Experiments

Like the earlier marking experiments, the use of information
from the later fin mark studies is restricted due to deficiencies
in the technigues or sampling efforts. Although greater
opportunities existed for recovering marked fish and the
cooperation between Canada and the U.8. was enbanced, biasses in
the data prevented its use for accurately estimating
contribution. Mark duplication and fin mark regeneration
continued to be problems.

The effort to recover and report fin marked chinook declined
starting in 1974 becauwse of the change in emphasis to the coded
wire tag program. After 1976, there was no recovery of fin marks
ercept by individuals interested in the termipal fisheries or
hatchery production (K. Jobnson, pers. comm.). In turn,
recoveries of fin marked fish after 1976 from brood years 1971
to 1974) were sporadic and were not included in this report.

Information was not available for recoveries of marlked
chinook in catch years 1967 to 19693 however, the Facific Marine
Fishery Commission Regional Mark Processing Center has individual
reports of fin mark recoveries from 19435 to 1973 (. Johnson,
PErSs COMMa ) .

Coded Wire Tag (CWT) Studies

The earliest releases of Oregon hatchery chinook with coded
wire tags (standard length binary tags) were of fall chinook from
brood year 1973%. The earliest non-hatchery coded wire tag release
of chinook was in 1977 (Wahle, draft 198%5). Color coded tags were
used previously to mark Big Creek and Trask stocks from brood
year 1970, 8Since 197%, the use of CWTs to evaluate the
contribution and distribution of various stocks has increased and
has essentially replaced the earlier marking methods. Howsever,
until very recently, most hatchery fish with CWTs were not marked
for the purpose of determining contribution or distribution
(Wahle, draft 1985).

Most CWT fall chinook have been relessed from lower Columbia
River Basin hatcheries and most CWT spring chinook have been
released into the Rogue and Columbia Rivers. Non-hatchery
(native) CWT chinook have been released in the Jobhn Day and
Deschutes Rivers, According to Wahle (draft 1983), the Oregon
Department of Fisheries and Wildlife (ODFW) marked 22.7 million
hatchery chinook with CWTs and 285,000 non—hatchery chinook from
19746 to 1983, Frivate hatcheries have released CWT chinook but
recovery information is available for only a few brood years.




A preliminary analysis of the contribution of hatchery
produced chinook to the West Coast fisheries identified
technigues that are required to better estimate stock
contribution using CWT data (English, 19835). The analyses were
based on tag recovery data from brood years 1971 to 1978. It was
found that the contribution of U.85. hatchery chinook to the
coastal fisheries remained fairly constant from 1974 to 1978 but
has since declined. This pattern is reflected in the overall
contribution of Oregon chinook stocks except for the northern
coastal stocks (R, Garrison, pers. comm.).

The decline is closely correlated with the decrease of
survival to cateh for most U.8. hatchery stocks of chinocok salmon
(English, 1985). However, the suwrvival to catch data for several
Oregon areas (Appendix A-2) do not exdplain the differences in
contribution observed for the northern and southern chinook
stocks.

Some of the decrease is probably due to U.S. management
strategies which reduced harvest rates on some U.85. chinook
stocks. English (198%) suggests that drastic and unexpected
declines in hatchery contribution can have serious implications
for management, i.e. increased harvest rates on wild stocks may
result, especially with those strategies that use "catcoh
ceilings."

Unexpanded estimates (i.e. only marked fish are represented)
of CWT recoveries of hatchery releases for brood years 1971 to
1977 reveal that “tule” fall chinook produced in the lower
Columbia River area contributed 48.9% to the B.C. fishery, 19.1%
to the Washington fishery, 16.9% to the Alaska Fishery, 8.04 to
the Columbia River fishery, 6.1% to the Oregon fishery and 1l.1%
to the California fishery. OfFf the é6.1% contribution teo the Oregon
fishery, 9.4% was caught in the troll fishery.

Unexpanded estimates of CWT recoveries of chinook produced
along the Oregon coast (from brood years 1971 to 1977 ) show a
different pattern of contribution. The contribution to the Oregon
fishery was 33.8% i1 of this, 34.6% went to the troll fishery. The
coastal hatchery chinook contributed 32Z2.4% to the California
fishery, 18.1% to the B.C. fishery, 8.2% to the Alaska fishery
and S5.5%4 to the Washington fishery.

Oregon catches only 89.2% (4.4% in the troll fishery) of the
entire West Coast production of chinook. The mean suwvival to
catch estimate for chinook released from the Oregon coastal
hatoheries was substantially greater than that from the lower
Columbia River hatcheries (English, 1983 (Appendix A-2).

The CWT data summarized in the Pacific Maring Fisheries
Commission (FMFC) mark recovery reports contains observed
(actual) recoveries of CWT fish and estimated recoveries.
Estimated recoveries refer to the number of fish caught that are
estimated to contain tags. Corrections for differences in
gampling methods and an expansion factor from area of port of



recovery is included in the estimate. This is not to be confused
with the expansion factor used by English (1985) to represent
unmarked fish released with marked groups of fish.

To date there is no computer database for retrieving and
analyzing CWT data for Oregon. The PMFC presently is reviewing
aseveral ways to establish a database but methods and location of
the central office are under discussion (Garrison, pers. Comm.).
The streamlining of this information would greatly aid studies
designed to sstimate contribution and distribution of various
Oregon chinook stocks. Frank de Libero (of Washington) has
keypunched some of the CWT data for Oregon chinook releases and
Fen Johnson (PMFC) has computer access to CWT data for Oregon
chinook brood years 1977 to 1982 (Johnson, pers. comm.).

Limitations of Coded Wire Tag Studies and Estimates

The limitations of coded wire tagging non-hatchery stoock
(Wahle, diraft, 1988) are:

1. The inaccessibility of many streams where chinook are
produced.

2. The difficulty of collecting statistically significant numbers
of representative non-hatchery samples.

e The fragility of chinook smolts.

4. The need for repeated marking experiments (i.e. replicates).

Limitations of wsing an expansion model to represent unmarked
fish with groups of marked fish. Accuracy of the estimates
depends on satisfying the following assumptions (English, 198%5)

1. "Tagged fish are representative of the defined group in that
they are representatively sampled and are treated the same as the
untagged fish both before and after taggings

2. "Tag shedding is nopn-existent or is estimated and corrected
for;

3. "No differential mortality occcurs between tagged and untagged
members of the group from tagging to release, or from release to
recovery. I+ differential mortality occurs it can be estimated
and adjusted for;

4. "No differential growth exists between tagged and untagged
fish affecting catch distribution in space or timej




He "No differsential susceptibility to the fishery exists between
tagged amd untagoed fishs

o "Moo oerror o in ddentifying tagged and untagged fish exists.”

Some of the limitations of the unedpanded estimates (those
currently wsed in the CWT recovery summaries for each cabtoh year)
N

1. Oregon uses different "expansion factors” than other states in
the esstimates of contribution. Oregon expands the observed catch
by port rather than by areay the possibility of expanding by area
prasently is under discussion (Johnson, pers. comm.).

2. Differences in sampling methods, effort, and fishing
regulations {(e.qg. harvest rates) exist between the various
fisheries.

I. Recovery rates are related directly to catches: hence, changes
in harvest rates shouwld be accounted for in order to analyze
trends over time. This, however, was considered beyond the scope
of this report.

English (1985 notes that "the contribution estimates are
relatively insensitive to the variety of strategies used to
represent unmarked U.85. hatchery releases. " However, be also
states that "the assumption associated with the theoretical model
used to estimate contribution have not been rigowurously evaluwated
with respect to CWT mark recovery data." The development of a
more complete database and of better analysis technigues will
improve the accuwracy in interpreting comntribution estimates.

Dther studies and methods that may be wsed in determining
contribubion

Other techrigues that can be used to evaluate contribution are
revi ewed hriefly. These methods are still in their
developmaental phase and not mach information is available for
Oregon coastal chinook stocks.

Scale Analysis: The scale pattern analysis method can be wsed
aw a method for estimating contribution of non—hatchery fish.
Wahle (draftt,19835) suggests that information obtained from this
method must be coupled with CWT data to provide accurate
gstimates on the proportion of wild fish in the catch. $Scale
analysis has been used in the past to gather information on life



Mistory characteristics of variouws stocks. For example, scale
analysis was uwsed to determine residence time in Sides River
patuary (Reimers, 1973 and Reimers and Downey, 19%82): residence
time subsequently was wsed to determipe the time of ocean
migration of chinook adults that returned to spawn.

Electrophoresis: The electrophoretic method of genetic stock
identification has been used to determine the origin of fish
caught in the ocean fisheries. Unless a unigue allele is present,
however, the stock of origin cannot be established definitively.
While electrophoresis can be used to differentiate between stooks
of Asian and North American origin, it rarely can be used to
differentiate between stocks thalt originated from a common
geographical area. This method cannot stand alone as a measure
of contribution and needs to be complemented with data from CWT
studies (Wahle, draft, 1983). Not much information is available
from electropharetic studies of Oregon coastal chinook stocks
with respect to contribution or distribution. Some information is
available on Columbis River chinook stocks (Utter, et al., 1980).
A serious limitation of this method is that the genetic integrity
of the coastal stocks as well as the Columbia River stocks is
proably not intact. This is due primarily to the long history of
transplants that has occurred in Oregon streams. This aspect is
reviewed in greater detail in Fart I1. ‘

Acoustic Tagging: Because of the expense and techrnical
difficulties associated with this method, acoustic tagging of
representative groups of Oregon coastal chinook salmon probably
will not be wused in the near future to evaluate contribution.
Presently this method is wused to study river migrations of salmon
(Faearcy, pers. comm.) and to study the movements of salmon in the
open ocean (see vertical distribution).

Evaluation of Long Term Fatterns of Contribution

Constraints on combining earlier studies with later studies.

Due to the many limitations of the early and more recent
tagging and marking studies, information cannot be combined to
give a quantitative expression of contribution. Few of the
experiments were designed to study contribution or distribution.
In turn, information from the earlier tagging and marking studies
(including the Fin mark studies to 192773 is useful as an
obhservation on the movement of & particular fish or group of
fish, but not as a measure of contribution of & stock to the
fishery., These studies can be wused to support the findings of the
more recent coded wire tag studies in order to provide a long
tarm parspective on the movements of variouws chinook stocks from
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Oregon.

Another major problem of combining these studies is that the
stocks have undoubtedly changed throughout history. Some stocks
have declined in numbers while others have increased. I+ there
are genetic factors that influence migratory behaviors, then
transfers of stocks that survived to reproduce may have Peve
resulted in some genetic alterations. The intensity of the
fishery has increased and there have beern changes in the types of
gear used. Conseqguently, the digstribution of particular stocks of
chinook salmon today most likely are different from what they
were in the past.

Without the reinforcement of the earlier studies, the CWT
data is restricted to evaluating contribution over the short
term. Results from only & few brood years provide the basis for
astimating contribution of Oregon coastal chinook stooks.
Consequently, the results are subject to marked change with each
new catch year. A longer term perspective on the movements of
salmon from various Oregon coastal streams is useful in
evaluating how long term cyclical changes in the environment may
influence the movements of salmon.

For example, the last "big" El Nino (1982) is believed to
have affected the health of Oregon chinook salmon (Garrison,
pers. comm.y Fearcy, pers. comm.; Johnson, 1984). The southern
Oregon coastal stocks were more adversely affected than the
northern coastal stocks in terms of catch and escapemsnt numbers
(A, McGie, pers. comm.). El Nipo might have also cawsed chinook
stocks to have a slightly different migration pattern. Pearcy
(pers. comm.) notes that with higher mean sea levels, the
cuwrrents tend to flow more strongly to the north causing fish to
disperse more widely.

From 193% to 1957 the three years after the previous "big"
El Nino-- the number of fish spawning in standard spawning index
streams declined (Appendix A-3). Whether this decline is
attributable to the warm ocean current is undetermined. (The
investigation of this point is clearly beyond the scope of this
report but is worth investigating in future studies-- 1t may aid
in managers abilities to adjust strategies duwing years when
environmental disturbances can be predicted). However, with the
synthesis of long term information on contribution, distribution
and abundance, some repeating scenarios might be observable for
such cyclical environmental ocouwrrences such as the El Nino.

General Fatterns of Contribution

In general, northern Oregon coastal chinook stocks tend to
migrate north and southern stocks tend to stay in Oregon wateres
or move southward. This does not mean that all fish leaving &
northern natal stream go northy rather, a larger portion of the
aroup goes north than south. When we esstimate contribution to the
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various fisheries, we are trying to estimate the relative
proportions of marked fish that are caught by the West Coast
fisheries. Bacause estimated contribution is not expanded to
represent unmarked fish, not much can be said about these fish at
this time.

Summeary of Findings on the Contribution of Various coastal
chinook stocks to the offshore fishery

1. The chinook stocks that were found to contribute primarily to
the northern fisheries (WA, BC, and AkR) are: Alsea fall chinook,
Nestucca spring and fall chinook, Trask spring and fall chinook,
Salmon River native fall chinook, Yagquina native fall chinook,
Oreaon Agua-Foods fall chinook (primarily Trask fall stock)
releassed in Yaguina Bay.

2. The chinook stocks that were found to contribute primarily to
the gsouthern (CA and OR)Y are: Chetco hatchery fall chinook, Rogue
hatchery spring chinook, Rogue native fall chinook, Anadromous
hatchery spring (Rogue stock) and Umpagua hatchery spring chinook.
Anadromous hatohery fall chinook (Alsea and Trask Stock) tend to
contribute to the northern fisheries.

Ze The chinook stocks whose cormtribution is still undetermined or
spread between the variouwus fisheries (l.e. contribute to the
northern and southern fisheries) are: Elk hatchery fall chinook,
Cons native fall chinook and Umpgua fall chinook. The widespread
gistribution of Elk fall chinook may be artifactual. This is
believed to be the result of thes delayed October and November
fishery that operates off the mouth of the Elk River. Elk Riwver
chinook cannot enter the sstuary because a sandbar blocks the
entrance until it is removed by the first big fall freshet sach
YEAF Consequaently, Elk River chinook are believed to follow a
predominantly northward migration. 4. Not snough dinformation was
avallable to evaluate comtribution of the following chinook
stocks: Burnt Hill, Coguille, Bandon (on the Cogquille), Nehalem,
Biletz, Siuslaw, Sixes and Oregon Aguafoods spring chipook
released in Yaguina Bay. However, the spring chinook (Trask
stock) released by Oregon Aguafoonds are believed to contribute to
the northern fisheries (Ratti, pers. comm.).

Loti)

Ouean Migrations of Chinook Salmon from Oregon Streams and Rivers
Information on the ocean movements of chinook salmon comes

from various sources. The CWT studies provide evidence for the
ocourrence of chinook salmon in various fisheries, sspecially in
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the coastal fisheries. Occasionally some of these CWT chinook
galmon arsg caught on the high seas by foreign commercial vessels
o research vessels. Historical tagging and marking studies
provide limited information on the movements of Oregon coastal
chinook salmon on the high seas because the opportunity to
recover +fish in distant areas was low.

Srale analysis and electrophoresis have also been uwsed to
getermine the general area of origin of salmon caught on the high
s@as. In recent yesars, the primary foocus of identifying the
origin of salmon caught on the high seas has been to determine
areas of intermingling between United States and foreign sal mon
and not to study distribution.

Acoustic tagging is anpther means for lesarning about the
pocean migrations of chinook salmon. However, there has not been
any acouwstic tagging of chinook from Oregon for the purpose of
studying ocean distribution.

In this report, release and recovery information for Oregon
coastal chinook salmon is summarized with respect to ocean
movemernts. Information on vertical distribution was obtained
primarily from reports on bottom trawl bhycatch. Additionally, the
migratory behavior of salmon is discussed briefly as it is
Felevant to understanding the distribution of the resowrce in the
Morth Facific Ocean.

High Seas Releass and Recovery Information

Most of the information on the migrations of Pacific salmon
has come from studies conducted after 1995 by Canada, Japan and
the United States, members of the International North Pacific
Fisheries Commission (INMPFFC). In 1952, the Japansse developed the
commercial high seas fishery for salmon in the North FPacific.
This led to increased interest in stuwdying maring habitat,
distribution, migration and intermingling of FPacific salmon.

Comprehensive reports on the migration and distribution of
Facitic salmon show that chinook salmon are more widely dispersed
in the ocean, travel greater distances and move in desper waters
than other salmonids (Manzer, 1964; Fondo et al., 19260; Hartt,
19663 Fredin et al., 19773 Major et al., 1978: Burgner, 19803
Hartt, 198035 Fearcy, pers. comm.). Because of these factors as
well as the logistical problems in targeting a research study on
chinogk, information on their distributiorn is limited. Also, for
strategic and scientific reasons, tagging efforts have been
concentrated in known areas where high seas stocks are captured
(e.qg. the Aleuwtians) (Hartt, 19262).

Some of the early tagging studies indicated that chinook
migrate long distances in the ocean. A chinpok tagged south of
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Adalk Island in 19896 was recovered 11 months later in the Salmon
River, Idahoy the minimum disteance travelled was 2400 miles
(Hartt, 1962). Mason (1969 notes that most chinook are found
across the Facitic Ocean from at least 41° latitude to the
Aleutian chain in the months of June and August.

The extent of the ocean distribution of chinook still is not
well understood for the various UOregon coastal stocks. There is
evidence that chinook from the upper Columbia River have
extensive migrations Lo northern waters while lower Columbia
River chinook tend not to migrate as far north (Rich and Ball,
1955y PFMFC, 19613 Landery 19703 Van Hyning, 1973 . Northern
coastal Oregon chinook stocks are believed to migrate greater
distances than the southern coastal stocks (PMFEC, 19952 and 190593
farrison, pers., comm.). Therefore, some stocks have more
edtensive migrations than other stocks.

According to the INFFC Annual Report of 1983, Oregon chinook
salmon were not detected in the Bering Sea and North Facitfic
Ocean "except in three fine strata, suggesting low relative
abundance in 19280." The incidental catch in 1982, as reported by
foreign observers, was made up primarily of chinook salmon (INFFC
Annual Report, 1982).

The Japanese mothership fisbery and research vessels mostly
took immatuwre chinook (predominately ocean age two-year olds) in
the Bering Sea from 1972 to 1980, An attempt was made to analyse
the data for a yearly comparison of catch per unit effort (CPRUE)D
of chincok salmon caught in the mothership fishery from late June
to late July in the area of 567 to 60N and 175°E to 175 W. High
CRUE appears to be cyclical, occurring every five vears. For
example, high CPUE was noted for 1964, 1969, 1974 and 1979.
Following these years (i.e. 1970, 12795 and 19280), CPUEs generally
were high but in other years they were low (INFFC Annual Report,
1981) . This information, although inconclusive, suggests that
chinoolk stocks experience some short term cyclical variations.
Consequently, information from only several years of CWT studies
may not reflect these changes in terms of distribution or
contribution.

Faew recoveries on the high seas of CWT chinook from Oregon
have been made. A fish released in Elk River in September, 1980
wasg recovereaed in May 1982, Two fish released from the Salmon
River, Oregon in 1980 and 1981 were recovered in the same area
off the Aleuwtians in November, 1982 (INFFC Annual Report, 1983,

Migratory Behavior of Chinook Salmon in The North Facific Ocean

Althouwgh information on chinook salmon is limited, a brief
overview of various factors that may influence salmon movements
is presented in order to provide some insights into chinook
migratory behaviors.
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Strong migratory patterns are most likely genetically
determined. However, environment (e.g. recognition of water
masses and photoperiod cycles) plays a significant role in the
migratory behavior of salmon. Changes in the environment (natural
or man induced) may alter the environmental cuss the salmon use
in their migrations (Burgner, 1980).

Burgner (19280) notes that during most of the salmon’'s
migration in the open ocean, they swim near the swface and away
from landmasses. This generalization, however, may nolt be true
for chinook b&havior. Juvenile salmonids are believed to migrate
rapidly and extensively duwring their first summer at sea (Hartt,
19800 . Chinook that have just left their natal stream aress tend
to stay close to the mainland, as is indicated by catoeh data
(Major et al., 19278). Chinook in their second growing year are
widely dispersed on the distant high seas although not to the
extent of their maximum recorded distribution (Major et al.,
1978) .

Bonar observations and catch patterns from gillnet catches
indicate that salmon disperse rather than form defined schools
during feeding perios (Burgner, 1980). There is some evidence
that the feeding areas in the north (e.g. off the Amcﬂéiang) are
richer than the local areas, which, in turn, may account for the
majority of salmon heading north after leaving their natal
SLIr@AMS .

Halmon use ocean cuwrents in their migrations but there is
evidence that they also cross defined current boundaries
(Burgner, 1980). Temperatwe, salinity and food supply also bhave
been examined as factors that are important migratory cues but
definitive conclusions have not yet been reached (Favorite and
Hamavan, 196%; Major at al., 19783 Burgner, 1980). Fearcy (pers.
comm.) notes that currents, temperature, salinity and food supply
are related factors and that migration is probably influenced by
the interplay of these variables. Temperature (both mean sea and
air temperature), however, may be used to edplain deviations in
run timing (Burgner, 1980). Nishivama (1977) concluded that runs
are garlier in warmer years than in colder years.

Vertical Distribution of Chinook Salmon

The vertical distribution (movements within the water
column) of chinpok is not well understood. They are taken in
surface gillnets and incidentally in bottom trawls. In North
America, it is pot uwnuswual to find chinook at depths to 110
meters (Major, et al., 1978). Most chinook are caught in the
upper 78 meters, although some are caught below 128 meters
(Major, et al., 1978).

Echo-sounding experiments conducted on high-seas salmon

fishing grounds in the Aleutian area revealed that salmon
ascended after sunset and descended after daylight (Hashimoto and
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Maniwa, 19859; and Manzer, 1964). In these studies, the strongest
echos were observed to come from the desp-scattering layer that
shifted with the thermocline.

The offshore trawl fishery from Randon to Fort Orford in 1982
took primarily small chinook (2 to 4 Ibs.) at 80 to 220 fathoms
{Need 1 Richmond, Charleston Lab, Mamo, 11 May 19835 Pearcy, pers.
comm.). In the winter of 1981, most chinook were caught from S50
to 80 fathoms betwesn Coos Bay and Willapa Bay, WA (Fearcy, pers.
comm. ). Measuwrements of 73 chinook taken as bycatch to the sole,
cod, rockfish and pink shrimp fisheries showed that the fish
varied in size from 292 to 799 mm fork length and age groups one
to fouwr were represented. OFf these fish, eleven had CWTs. The CWT
fiash were fall and spring chinook of BY 1977 and 1978 that had
been released in CA, WO, and OR (Rogue River, Umpagua River,
Solumbia River and Coos Bay). The stocks represented in the
galmon bycatch of commercial trawlers in winter were similiar to
those caught by trollers during summer. Fearcy (pers. comm.)
suggests that these stocks may not be highly migratory and may
apend their entire ocean Life in local waters.

Bix chinook of BY 1982 were recovered in the bottom trawl
fighery in the following areasy Westport, Depot Bay, Winchester,
and Trinidad, CA. These fish were Rogus chinook which were
released from the Big Creek Hatchery, Columbia River (Garrison,
PErS. COMM.) .

If cateh provides the window for studying distribution and
contribution, the possibility that chinook are not caught heavily
in the troll fishery in some areas because they are travelling in
desper waters is an important point to consider. Another related
peint is that adult chinook may be on their homewsard jowney and
are not feedingy hence, they are less available to the offshore
fishery.

Abundance of chinook salmon in the Oregon Coastal Streams

Ahundance of Natural Spawners

The number of natural spawners found in Oregon coastal
streams is difficult to ascertain. Several sources of information
are reviewed in the attempt to determine bow many fish are
produced in various coastal systems.
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Funch Card Estimaltes

Funch card estimates provide information on the river sport
cateh. However, the use of this information in determining the
abundance of natuwral spawners is limited.

Farly punch cards did not separate coho and chinook catches
(iwee they were grouped as "salmon"). In later punch card
@stimates, coho and chinook catches were differentiated post-
facto on the basis of the percelved abundance of the two species
in coastal streams. The punch card estimates tend to have a
"positive response bilias." People who cateh fish are more likely
to turrn in their cards than people who do not cateh fish. This
has been substantiated by comparisons of statistical creel
surveys with punch card estimates (Jay MNicholas, pers. comm.).
Arnother problem with the punch card information is that the rate
of exploitation ig unknown for most streams, with the possible

Heeption of the Elk River. For some streams (e.g. the Umpgua
systaem) , punch card data may provide relatively accurate
information (MoGie, pers. comm.).

Dam Counts

Winchester and Gold Ray dam counts provide data for
estimating the numbers of chinook in the Umpgua and Rogue Rivers.
Although the location of the dam may bias the results, this data
is believed to provide an accurate indication of abundance (J.
Nicholas, pers. comm.). A large percentage of the spring chinook
runs from both rivers oross the dam while a low percentage of the
fall chinook are represented in the dam counts. The spring
chinook counts at the Gold Ray and Winchester Dams are presented
in Table 1. The combined hatchery and wild counts at Gold Ray Dam
from 1943 to 1980 averaged 28,855 fish per vear (McFherson, pers.
comm. )i the combined average at the Winchester Dam from 1946 to
1980 was 8015 fish/year). The 1285 count (to June 15 at both
dams already is exceptionally highy whereas the 1983 and 1984
counts were less than average. This may indicate that the
Southern coastal stocks are beginning to recover from the slump
of the last two years, which presumably was caused by the El
Nimo.

Historical Records from Canneries

Historical information on the commercial harvest of chinook,
1892 to 1961, can be used to evaluwate the historical abundance of
chimook from Oregon coastal streams (Appendix A-6). Early records
came from canneries. Even though the canneries operated under a
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Table 1. COUMTS OF WILD &ND HATCHERY SFRING CHINOOE AT THE
GULLD RAY DAM, ROGUE RIVER AND THE
WINCHESTER DAM, UMFGEUA RIVER

YEOR GBOLLD RAY DAM WINCHESTER DARM
1942 41,779 -
19475 Bh, 136 -
1944 EO, 65 -
1949 21,994 -
1946 28,374 2y H0Y
1947 EE,OET 2,811
19449 LH,979 2,497
1949 18,810 2y E9E
19850 15, 550 240
1991 19,443 H,617
1952 15,808 Hy,R61
1955 Bl ,465 4,851
1954 24,704 3,189
1958 15,714 7,644
1956 28,068 ?,%14
1957 17,710 5, RRE
1998 19,016 4,398
1759 13,9732 R, 787
1960 24,874 4, Q50
1961 3L,775 5, 255
1962 o L 4,260
19863 40,567 11,020
1964 BT B2 8,807
1965 47,644 11,730
19466 31,422 7,269
1967 14,693 9,056
1968 22,0668 P, R6%
1969 59,045 20,077
1970 48,101 12,970
1971 29,475 D, PEO
1972 B0, 788 16,425
1973 35,276 19,674
1974 16,747 10,898
1975 21,483% 10,590
1976 21870 10,697
1977 16,403 13,363
1976 47 g2 8,025
1979 38,207 9,507
1980 BS,9ED 7, E58&
1981 1702105 8,70
1 9a DG, T2 8,473
1963 12,511 5,849
1984 18,270 by, 948

iy

From: McFherson, pers. comm. and MoGie, pers. comm.
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state licensing system, the reports are not consistent or
complete (Mullen, 1981). Other inconsistencies in the data
resulted from:

1. Cannery records represented fish canned at &
particultar location but not necessarily fish caught at that
lpcation., The price offered and the location of the cannery
probably biased the redords.

2. Not all salmon were canned. In the early years,
most of the salmon were canned but with the development of
transportation systems and processing techniques, not as many
fish were canned.

e Translation of cases into fish weight and
translation to numbers.

4. Variations in fishing effort.

Spawning Fish Suwrveys

Spawning fish surveys on Oregon coasstal fall chinook have
been conducted since 1990, They originally were intended to
provide indices of escapement for various coastal streams. There
are twelve index areas where peak counts of spawning chinook are
recorded (MocBie, 1981). The spawning surveys provide more
accurate information than the punch card data; however, the
spawning suwveys also contain limitations. Some of these are:

1. The density of spawners sampled in a stream is not
random; peak counts of spawning figh per mile of stream are not
representative of the sntire stream. Consequently, by multiplying
fish/mile by the number of miles in the stream, the estimated
number tends to be inflated., Also, it is difficult to know how
many miles of stream are used by native fish. Adjustments for
these biases can improve the reliability of the estimates.
Conversion factors currently are used by ODFW (Solazxei, 19843 J.
Nicholas, pers. comm.: A. MeBle, pers. comm.).

2. The overall level of effort devoted to these surveys has
declined throughout the years (Cuwnmings, 1979). MoGie (1981)
notes that the method of obtaining these indices has not changed
with time but that the number and location of some survey units
have changed. Conseqguently, it is difficult to analyze the
information in terms of long term trends, althouwgh methods for
doing this exist (Uremovich, 19773 Cummings, 19793 and McGie,
19d1) .

Heo ldmited spawning records are available on the southern
coastal chinook stocks.

These suwrveys were wsed in this report as an indication of
the relative abundance of various native coastal stocks of
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chinook and as a rough gualitative estimate of the long term
status of these stocks. Feak counts of fish per mile from
selected spawning fall chinook suwwveys from 1990 to 1983 are
presented in Figure 13 the data were adjusted to correct for
differences in the lengths of the index streams.

NMorthern coastal fall chinook stocks are healthy and have
increased at an average annual rate of 3% per year since 1990
(MeGie, 1981). Moie notes that this increase has leveled off in
recent. years (pers. comm.). The stocks have been increasing but
at a decreasing rate since the late 1970's (Appendix A-3).

In general, a greater number of spawners are observed in
peak counts of Northern coastal index streams tham of southern
coastal streams; however, this may be a reflection of the swwveys
rather than of the status of the populations. The Nehalem,
Tillamook, Nestucca, Siletz, Yaquina, Alsea and Siuslaw Rivers
frad higher peak counts of fish per mile from 1981 to 1983 than
the Coos, Rogue, Fistol and Winchuck Rivers. The fish per mile
counts on the Coguille River has been higher than the counts on
other southern coastal streams (except for the counts on the
Rogue River bhefore 1979). However, McBie suggests that the
apparent discrepancy between the northern and southern stocks is
due to the inadequacy of the surveys conducted on the southern
coastal streams (pers. comm.). Data from the Chetco, although not
included in the index counts, show that the average fish per mile
count was very similar- to that of the northern streams from 1977
to 1981 (MoGie, pers. comm.).

Some short term differences in the peak counts observed
hetwean southern and northern coastal streams may be attributed
to the enviromnmental disburbances caused by El Nipo. Southern
coastal stocks were more severely aftfected because they tend to
remain in the local waters.

A graphical comparison of the historical spawning fish
surveys for the various index streams is presented in Figure 1.

Dther Sowces of Information
A recent report by Wahle (draft, 1985) provides rough

estimates on the number of natural spawners in Oregon coastal
streams. This information is presented in Table 2.

FReleases of chinook from coastal hatcheries
Estimated hatchery releases for 1985 to 1986 for coastal

streams that release chinook are presented in Appendix A-7
(Wahle, draft, 19885 . The estimated number of fall and spring
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Figures la to j.

Peak counts of fish per mile on selected

spawning survey index streams.

from: Cummings, 1979 and McGie, pers. comm,

1/ Points represented on the graph (except those on the
X-axis) are actual data points. Peak coumnts were
adjusted for variations in river length between index
streams and normalized to one mile.
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Talbile &.
ROUGH ESTIMATE OF AVERAGE

NUMBER OF NATURAL SPAWNERS, 19735 TO 1984
(adapted froms R. Wahle, draft, 1983)

Number of Natural Spawners (Chinock)

BLE@BM e L L _ospeine

Al s 1,300 00
Beaver Creel 100
Brush Creek 10
Burmt Hill Creek )
Chetco River 4,500
Cous R vaer 7 HO0
Cogquille River 11,400 2Q0

Bk River
Euchroe

Floras Greehk

4,000

e
25

OO

HMunter Creeelk [0
Necarmicum River Z00

Mehalem River

Maestucca River

4, Q00

5, 000

1,150

Little Mestucca Riwver 1,800 H0
Fistol River HOO
Rogue River B, 8O0 Q00
Salmon River HOO 100
Hiletz Rivar 1,800 SO

Siuslaw River
SBives River

Tillamook Bay
Miami River

4,000

”y

2800

1,100

1 OO

Filohies Riwver 1,800 BO
Wilson River &, 700 500
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Bearbur Appaars in Elk Rivery of importance with
wsnring stock.

Mycobracteri & fppears An Bl Rivery; low incidence (1
observation from a granulomatous kidrey lesion)
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(VER) 4 and a paramysoviruas. F these, THNVY is the most serious.

Infectious Hematopoiebic Mecrosis i & disease that arffechs
pramarily young salmon, from alevins to fingerlings. ITNHY
gensral ly does not kill adults although it is belisved that
infected adults can be carriers (Warren Groberg, peErs. Ccomm. ).
The virus is found more often in late-returning than in early-
Feturming spawners. There s evidence that the virus is
Morizontally transmitted; Malcahy, et al. (1980 showed adult to
achal t transmission of THNV ocowrs theough the gills. Vertioal
transmission, whers parent 1nd Ls progery, has not been proven
i the laboratory bult has not been ruled ot as a mode of
transml ssion.

Bpring chinook appesas to be more resistant to the virws than
Fall chinook (Groberog, pers. comm.?. However, spring chinook are
thought to be carriers and this causes seridous problems when they
are ralsed din the same hatcoheries with obher slmonicds thalt are
mere susceptible (Appendi A9,

The firest igsolation of ITHNY from Oregon chinook
1975 i spring chinocok from the Rownd Butbte Hatobery.
several pulidlic hatoheries bave populations of chinook &
patablished carriers of ITHNYV. These are the Round Butte Hatohery
ared Elk River Hatchery (2lk and Chetco stocks). Last year THRY
was isolated from upriver bright chinook from the Columbia River
(Bonmeville Hatchery).

On the premise thet THNY camn be vertically transmitted, sggs
from spawners that test positive for the virus are destroyed.
When eggs from different spawners bhave beesn pooled, the problem
i amplified., In the case of Columbia River chinook, : ‘
severe ramifications; several million eggs had to be destro
last year and a continuing problem is anticipated. Ther
speculation that all Columbia River spring chinook stoc
ITHNV (Warren Groberg, pers. comm. ). Becawse of these dises
problems, egos cannot be transferced from the Columbia River
system (including the Willamstite System) to Oregon coastal
systems. THNY has not besen isolated from priveate hatoheries.
However , bthe virus has been found in wild fish from the 21k and
Chetoo Rivers (Groberg, pers. Comm. ).

Because of the IHN virws, Elk and Chetoco fall chinook stooks
are ouarantined and cannot be tranferred to other systems.
(Elalw o (pers. comm. ) estimated the development of amn THM-fre
stock would take at least ancother & yvears. Also, there currently
is no vacocine for THNV.

The other fish virases (IFNM, VEN and a paramysovieas) ares
not a seriouws problem in chinook reared in the coasbal
hratoher i e,



T Impacts of Introduced Stocks on Native Stocks

Introduaction

The impacts of introduced stocks on native coastal chinook
stocks are evaluated only insofar as they relate to the
objectives of this study. The objectives are to examine the
feasibility of increasing the abundance and harvest of chinook to
the Oregon offshore fishery with respect to reprogramming
releases or throwgh enhancement.

Reprogramming refers to replacing stocks that do not
contribute to the local offshore fishery with stocks that do
contribute. Transfers would be made to existing Oregon
hatcheries, not directly to streams. The supplementation of wild
fiash with hatchery fish was not considered in this study.

Enhancement refers to increasing the releases of chinook
from existing Oregon hatcheries. It does not apply to other
aspaects of the term "enbancement,'" suwch as quality of fish
released or stream rehabilitation.

Interactions between wild and hatchery fish

Genetic Considerations

A oreview of the interactions betwesen wild arnd hatcochery fisah
provides the basis for understanding somse of the genstic concerns
involved in reprogramming and enhancement. Limited information
is available on chinook, especially on chinook from Oregon ,
coastal streams. Therefore, studies conducted on other species of
salmonids provide most of the available "evidence'" of
interactions betweesn native and hatochery fish. The following
is a review of the results of several genetics studies that have
addressed this subject. It is important to note that the results
of these edperiments have considerable limitations. There is no
consensus on how important genetic factors are in mediating
hatchery and mnative fish interactionsy therefore, it is
impossible to apply the findings of these studies to Oregon
coastal chinook stocks without reservation.

e
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Adaptive differences of hatchery and wild fish.

Gtatement: Native fish are believed to be well adapted to the
environmental characteristics of the stream in which they
evolved., Hatcheries may select traits that are detrimental to
suwrvival in the wild.

Evidence: Reisenbichler and Molintyre (undated) state that Yif
bhrood fish are transferred from a different region and the (gene)
structuring (of the native population) has resulted from
adaptation, the hatchery population is initially adapted to the
wrong environmental conditions, and adaptation to the new
2rvironmental conditions ocouwrs at the cost of reduced survival.!
Studies on steelhead reveal that hatchery fish were genetically
different from wild fish and fewsr smolts result from hatchery X
wild matings than from wild X wild matings. Hatchery X hatchery
matings produced the lowest number of smolts (Reisenbichler and
Mointyre, 19773 Chilcote et al,, 1982). Chilcote et al. (1984)
concluded that wild steelhead were 2704 more capable than
hatochery spawners of contributing to matuwr&l production of the
subysarling steelhead in the Falama River. Differences between
the "reproductive success'" of hatochery and wild spawners might be
dug to early, non-adaptive spawning of hatchery steelbhead and to
fregquency—dependent competition between fry from wild and fry
from hatchery parents. Miller (1954) suggested that the low
survivability of hatchery +ish is due to the absence of natural
selection at early stages in their life history.

From these studies, it is apparent that there is a body of
evidence that is consistent with the hypothesis that there are
adaptations of natuwral stocks that make them more suitable than
introduced stocks for particular environments. However, this
hypothesis cannot be made into a general "matural law" based on
present knowledge and evidence (Lannan and Fapuscinski, 1984).
The natuwre of the inferences and initial assumptions of genetics
studies restrict the universality of their results. While some of
the results from genetics studies may be applied to a stock over
the short term, they most likely cannot be used to predict long
term changes in the structure of the population. I+ evolution is
assumed to be a dynamic process, the issue of genetic purity even
over the short term becomess nebulous.

Survival of hatchery and wild fish

Statemsernts Hatchery fish produced in bhatcheries generally survive
hetter than wild fish from egg to fry but wild fish survive
better from smolt to adult. Survival from egg to fry (at
emergence) of hatochery fish was lower than that of wild fish when
both hatchery and wild fish were reared in gravel incubation
bores in streams.
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Evidence: Nobt much evidence esishts for comparing the survival of
hatohery and wild fish in one controlled study. Several studies
compared hatochbox and natwral swrvival of pink salmon from egg to
fry and concluded that batchbox surviwval to the time of emergence
was significantly higher than natwal swrvival (Bams, 19723 Bams,
1974 Railey et al., 1976). Reisenbichler and Mclntyre (1977)
planted summer steelhead in gravel incubation boxes (Vilbert
boxes) in three tributaries of the Deschutes River. They found
that swvival was lowest for the hatchery stock (76.4%) and
highest for the wild stock (86.174). Burvival from egg to fry of
the hatochery and wild cross was 79.5%.

Results from variows studies must be combimed in order to
compare the relative survival of duveniles and adults from
hatochery and wild parents that spawned in streams (Junge and
Fhinney, 12&63; Lister and Walker, 19663 Major and Mighell, 19&49;
Biormn, 1978 Jonasson and Lindsay, 1283 . However, due to
differences in experimental design and assumptions, the
reliability of combined results is questionable. Although there
is some evidence to support the contention that hatchery fish
(rearecd in hatocheries) swrvive better than wild fish from egg to
frryy and that wild fish survive better from smolt to adult, the
generalization of thisg ipformation is not warranted on the basis
of available scientific intformation.

The fitness of wild and hatohery fish

Htatement: It is believed that the fitness of wild stocks can be
reduced if hatchery fish interbreed with wild fish.

Evidence: Reisenbichler (1984) uwsed a simple genetic model (one
gene locus with twe &lleles) to show that "density-dependent
mortality and gene flow constitute a potent force for eliminating
advantageous alleles and, by inference, for effecting other
potentially damaging genetic changes in wild fish populations.”

Chiloote et &l. (1984) concluded that the reproductive fitness of
wild steelhead may sxceed the reproductive fitness of hatchery
steplhead by 600%.

The assumptions and conditions under which these studies
were conducted prevents their results from being readily
transferred to other systems and to other species. The
interpretations of the results provide relatively specific
information on the genetic components involved in hatchery and
native fish interactions. Therefore, based on available
information, it is exceedingly difficult to generalize about
genetic impacts and to edtend the information to predict future
Fishks.
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Some Genetic Concerns

The genetic concerns associated with reprogramming and
erhancenent efforts are outlined in a conceptual manner. Given
the high degree of uncertainty inherent in a genetic impact

analysis, predictions of stock performance at a future time might

be misleading. Consequently, the information reviewsd in the
previous studies cannot be extended to predict the genetic risks
of enhancement or reprogramming efforts.

A major problem with determining fitness is scientific
uncertainty (Larkin, 1981). Because we cannot predict the
gnvironmant, we cannot know how a stock will perform in the
future. There is no hard evidence to indicate the existence of
genetic risk assocliated with transfers (Lannan, pers. comm.) but
to satisfy conservative management concerns some risk is assumed
to ococur.

The genetic risks to the indigenous stocks can be negeatilve,
newtral or beneficial (Lamman and Fapuscinski, 1284). Several
studies indicate that the risks of introduced and hatchery stook
matings would be negative (Molntyre, 198%: Reisenbichler and
Molntyre, 19773 Bams, 1976). The problem with these studies is
that many inferences musht be made. Therefore, the pertinence of
the information to Oregon coastal chinook stocks is questionable.
Rigorous genetic experiments on salmonids are difficult to
perform and at best, present an indication of the stocks
performance at the time of the study.

Some studies rely on & genotypic model to precdict the
genetic fitness of variouws stocks (e.g. electrophoretic studlies
and simple genetic models). These models generally are based on
the Hardy/Weinberg Equilibrium (& binomial expression), whose
assumptions rarely are satisfied in the real world. The
contribution of individual genes cannot be described as fitness,
What is really important in determining fitness are the
phenotypic characteristics. These include genetic factors and
gnvironmental factors; often the two cannot be partitioned and
are represented as a continuous characteristic.

Migratory behavior gensrally is believed to bave a strong
genetic component. The risk of transplanting stocks that are not
adapted to the new environment may be reduced swvival (Ritter,
1978 . Bome stocks, however, survive the transfers well (eq.
Chetco $all chinook transplant to the Flaskanine and the Rogue
chineok transplant to the Big Creek Hatchery (Columbia River)).
Therefore, it is difficult to predict the success of transfers.

The rationale bebhind the concept that if transfers are Lo
ocour, they should be confined to nearby localities is the
following: native-hatochery orosses have reduced survivaly this
assumes that native stocks have been progerammed to suaevive in
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these areas. Two problems exist with regard to this line of

16 onings gensralizations cannot be made on the basis of
exdisting scientific evidence and the "genetic purity"’ of native
coastal chinook stocks is not intact. The many transtfers and
strays during the past centuwry probably have diluted the
"original" stocks’ integrity. Straying is not necessarily
detrimental to wild populations if the population size is larqQes;
alwso, a small amount of straying ie believed to invigorate some
populations (e.g. heterosis) (Lanman, pers. comm.).

Since hatchery practices are beyond the scope of this
report, inbreeding depression as it relates to hatchery fish will
not be discussed., Native populations that have besn isolated for
many generaticons may experience an inbreeding depression if the
population is small.

Development of a "superstock': concerns

The genetic risk of creating a "superstock"” cannot be
determined, However, it would be conservative to assume that the
creation of a coastal superstock (e.g. Rogus chinook) would
general ly reduce the amouwnt of genetic variation (diversity) in
moastal chinoeok stocks over Ltime. The resowrce should be managed
to preserve some level of diversity in case of environmental
changes. This assumes that by preserving the diversity we are
making available a broader spectrum of genes to iaprove the
fishes ability to adapt to alterations in the enviromment. While
hard evidence doss not exist that support this generalization, to
categorically dismiss it would be unwise., The dilemma is that if
the resource is managed so that some stocks becoms "extinct,” the
damage done would be irreversible.

Buperstocks may not be what is needed becauwse they might
"load" a particular ocean area that may not be able to support
the increase. For example, Rogue stocks tend to ocoupy local
waters and thelr pattern of contribution apparently does not
charnge much whern they have been transplanted. MHowever, there is
no hard evidence thalt ocean carrying capacity has been reached or
that transplanted fish necessarily comtinue to follow their
former migratory patterns.,

A socio-institutional consideration and a gendétic concern is
that introduced fish may breed with native fish and cause a
change in the migratory behavior or distribution of stocks from a
particular watershed., For example, if Rogue fish are released at
the Trask Hatchery and a fair number of fish stray each year,
pver time some matings of introduced and native fish are bound to
peouwr . Assuming that these matings produce offspring that return
as spawngrs, then there is the slight possibility that repeated
matings would alter the overall migratory patterns of the
original stock. This would bhave political implications in that
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the cross might contribute more to the Oregon offshore fishery,
but the important sport fishery that operates off Tillamook Bay
might decline. This scenario relies on many assumptions and
possibilities that canmot be predicted by a genetic impact
analysis., Furthermors, the impact of introductions on the genetic
integrity” of the native {fish is lower when the population of
natuwral spawners is high than when it is low, ceteris paribus.

Behavioral interactions of batobery and mnative fishy
interspecific competition among Jjuveniles.

Statement: Juvenils interactions between hatochery and native £ish
indicate that hatchery fish are dominant.

Evidence: Because of their larger size wpon release from the
hatchery, hatchery fish tend to have a competitve advantage over
wild fish (Bolazzi et al., 1983 . Releases of pre-smolt coho can

decrease the density of wild juveniles by 40 to S0%. This is a
concern of hatchery management practices.

Other studies show that hatchery fish tend to be dominant.
Ferndersoan et al. (1968) found that when hatohery and wild
Atlantic salmon parr of the same age and size competed in
aquaria, twice as many hatchery fish than wild fish attained
social dominance. Glova (1978) found that hatchery cobo had
sepvere impacts on native coho and cutthroat trout because they
did not exhibit the "normal’ behavioral display that hatchery
fish use to settle territorial disputes.

Interactions between various salmonid species is only
briefly reviewedy i+ supplementation of wild fish with hatchery
fish were to ocouwr, these would be important considerations
(Micholas, et al., 1979). These interactions might be significant
if enhancement or reprogramming efforts lead to an increase in
the number of hatchery strays.

When interactions ccowr between cobo, chinook, steelhesad and
cutthroat, coho tend to prevail (Hartman, 1968 Stein et al.,
1272 Nickelson, 1981) except in very warm water when chinook are

”y

dominant (Stein et al., 1973).

The results from studies conducted on the behavioral
interactions of native and hatchery fish cannot be used to make
generalizations abouwt chinpook in variouws situations. Like the
genehtics stuwdies, changes in the environment over bime as well as
changes in the gene struactuwre over time, prevent this information
from being used as a predictive device., Moreover, it presently is
wnclear whether behavior is genetically controllsd. The genetics
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and behavior studies may be wseful in providing limited
information, but wuntil a conceptual framework has been developed,
the information should not be extended beyond its initial
assumptions.,

Lifte History Strategies

Information on the life history strategies of various Oregon
coastal stoocks is sporadic but can be used to develop some
guidelines for stock transfer. The limiting factors of various
coastal streams (e.g. high temperatuwres, low summer flows) might
affect the suwccess of introduced stocks in their new
environments. Also, life history strategies may be important if
density dependent relationships are demonsterated.

Juvenile chinook from Oregon Coastal streams

Estuarine Rearing

All of the coastal chinook populations are capable of being
reared in the river or the estuary but some stocks spend less
time in the river becsause the habitat is not switable., The
Nehalem stocks rear in both the estuary and the river even though
the river is warm in the sumnmer. The Rogue has a limited estuarys
in twn, most juvenile rearing ocowrs in the river.

Within the estuaries there are variations in the size of
fish and the abundance of fish., The abundance of fish is usually
a reflection of stocking rates. HMigh wild chinook stocking rates
ars found in the 8iletz, Mestucca, Coguille, and Salmon Rivers.
Low wild chinook stocking rates occuwr in the Yaguina, Coos,
Umpagua, Siuslaw, and NMehalem Rivers (J. Micholas, pers. comm.).

Migration to the Estuary

Migration to the sstuary ococwrs rapidly in late May to early
Jurng, and then declines throughout the summer to early fall. In
the Siuslaw, most chinook leave freashwater by mid-July and rear
in the estuary. Juveniles remain in the Siletyr and Nestucoa
Rivers through the summer (water temperatures are low). In the
Tillamook system, Trask and Wilson chinook rear upriver to a
greater extent tharn chinook from the Filchis, Miami and Tillamook
Rivers (J. Nicholas, psrs. comm.).
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Migration to the Ocean

The study conducted by Reimers and Downey (1982) on the
Bines River provides the "model” for studying migrations of
Juvenile chinook to the ocean. However, the applicability of this
model to other coastal streams has not been demonstrated.

Feimers and Downey (1982) used scale stuwlies to determine
that wild fish that survive to become adullts leave the estuary in
the fall. In general, larger fish tend to migrate to the ocean
betore smaller fish resulting in a continuous departure to the
poean. Howsver, there is no scientific evidence for & size thresh
hold, which would teigger a movemant of larger fish to the ocean.
A previous stuwdy conducted on the Salmon River found that esarly
relmases swvived better thamn later releases; however, the
Fesults wers dnsensitive to the proportion of jacks in the total
number of adults recovered (Micholas, pers. comm.).

Variations in Tolerance levels of variows stocks

Chinook stocks vary in their tolerance to high
temperatures and low flows. For edample, Nestucca or Siletz fish
would suwrvive poorly in the warmer waters of the Nehalem River
(J. Nigholas, pers. comm.). Also, certein stocks are more
resistant to disease than other stocks. The transfer of Trask
fish to the Nebalem resulted in low survivaly this was possibly
due to their susceptibility to Ceratomyxa shasta. Chinook from
the Mehalem are believed to be i 1t to Ceratomyxa (MeGie,

peirs. comm.) . Tolerance limitations also apply to adult chinook.

Adult Chinook

R Timi mg

Coastal chinook stoocks exhibit veariatiorns in run timing. The
Elk, Sixes end Chetco River stocks retuwrn latey; most Elk and
Sixes River chinook return from November to Januwary while most of
the Chetco River chinook retuwrn from Ootober to November. The
Coguille fall chinook are similiar to other coastal fall chinook
i that the peak retwns ocowr in October. Hatchery practices
Frave influenced the timing of the run for some hatchery stocksg
gererally, hatchery runs are more compressed. Ocean and air
temperature may also influence run timing (Burgner, 1980).
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Maturation rates and external characteristics

Elk and Chetoo Fall chinook often sre referred to as high
quality bright fish (J. Nicholas, pers. comm.). The reasons for
variations in brightness are not scientifically understood. The
size of the tidal arga and the rate of maturation may be
important factors. For example, the Coguille Fiver has & long
tidal arsa. Dark fish ("tules”) have been caught there that are
immature adults (not ready to spawn). In the Elk River, where the
petuary is negligible, the fall chinook spawn guickly after
migration into freshwater—-—most fish spawn within the lower 13
miles.

Age at retuwrn

The age at return of various coastal stocks is not well
documented. Variations exist betwesen stocks and within stocks
(@.g. fish from different brood years). Survival to catoch and
escapemnent data provide some indication of the age of return.
However , the information base is extremely small arnd very little
can be said abouwt the general behavior of the coastal 8
(Barrison, pers. comm.) . BEscapement estimates depend on returns
to the hatchery. In the Elk, retuwns to the hatchery have been
found to vary from 30% {(dn low flow years) to BOZ. Hatohery
practices as well as the fisheries influence the catch to
gocapenent ratio. Some hatcheries do not collect fish after they
have taken a specific number of eggs. The size at and fime of
release alseo affect the number of fish that swwvive. For example,
it is believed that with later releases, more 4~ and H-year olds
return. Consequently, age at retwrn might be genetically mediated
but environmentally modified. Estimating the various catch to
escapement (C/E) ratios of the coastal chinook stocks is
considered beyond the scope of this report; however, some
egstimates have been determined by Garrison (1981 and 19284). The
C/E ratio of fall chinook is believed to be higher than that of
spring chinook (2/1 and 171 respectively) (Martin, pers. coOmfa,
and Garrison, pers. Ccomm.).

Carrying capacity &nd dernsity dependence considerations

Limited carreving capacity in thm ooean as it pertains to the
survival and abundance of chinook salmon has not besn
demonstrated. That the decline in cmhm poulations is dus to
limitations of the ocean environment currently is debated. The
erological relationships between suwvival of juvenile coho and
neashore upwelling phenomena are not well understood (MoGie,
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19813 Mickelson, 1985 . In the case of chinook salmon, the
scanario is different. Coastal fall chinook populations are not
declining. MoBie (1981) found that escapement of fall chinook has
increased at approximately Enyear since 1990, Therefore, it
wowld be extremely difficult to support an argument that these
stocks are limited due to the ocean environment.

Furthermore, because there is po OFD (Oregon Produaction
Index) area tor chinook, the effects of poor upwelling on chinook
survival in local waters cannot be readily exeamined. Chinook
salmon are thought to migrate farther distances and to be more
widely distributed in the ocean than cohoy in turny the
concentration of large nubers of chinook in poor ocean feeding
grounds is not likely. However, studies need to be conducted to
determing the migratory behavior of young chinook from Oregon
coastal streams before any conclusions can be drawn.

It is not clear how density-dependent mechanisms regulate
fish populations within the carrving capacity limits of &
particular body of water. Factors such as increasing competitor
populations (e.g. pink and chum salmon) , increasing predator
populations (e.g. marine mammals and birds) and disease problems
provably influsnce the swurvival of chinook in the ocean
(Feterman, 1980). However, it would be difficult to show that
increasing the number of chinook smolts  (e.g. through
enhancement efforts) would dreive the population down the right-
side of the stock-recruitment curve because reliable stock-
recruitment curves for the various coastal chinook stocks have
not been developed. Few stock-recrudtment curves edist for any
chinook stocks or groups of stocks and it is uncertain whether
these curves would be applicable to the Oregon coastal stocks
(Worlund, et al. 19693 Reisenbichler and McIntyre, undated;
Eiormm, 19783 Moclntyre, 1982%:; J. Martin, pers. comm.).

Density dependent relationships within river systems may
oecur if hatchery fish do not leave the hatcheries to migQrate
directly to the estuaries (or ocean) or from stray hatchery
adults,. Density dependent and density independent relationships
have been shown to ocow between abundance and survival of salmon
in the rivers. The Ricker cwve, a density-—dependent model, is
based on the assumption that smoll produaction decreases atter
carrying capacity is reached and that high stocking rates can
result in reduced production (Ricker, 1972). The Beaverton-Holt

relationship is a density-independent model that assumes smolt
production does not decrease after carrying capacity is reached.
Increased stocking rates shouwld result dn the production of more

tish., It is believed that sgg-planting follows this type of model
(Thomas, 1975).

I+ smolts released from the hatchery go directly to the
poean, there would be little concern over carrying capacity
problems with juvenile fish in the rivers. Froblems result when
Matchery Juveniles sbray upriver or stay in the rivers for
gxbended periods of time. This is directly related to hatchery
managemsnt practices, genetic programming of the stocks, and the
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tocation of the hatchery., Reduced interactions betwesn native
ard hatchery fish would be expected from hatchery fish released
from hatcheries situated close Lo the coast.

Dersity dependent relationships have been found teo ooour
when pre-asmolt coho are planted (Mason, 1974 and 197855 Martin,
1962y, Mortality and migration regulate population density
(Mortensen, 1977 jand Martin, 1982). Density is also regulated
through habitat and territorial interactions. Juvenile hatohery
fish have been found to have a competitive advantage over wild
fish (S8olazzi, et al., 198%: Fenderson, et al., 1268 Glova,
1978y In 8Bixes estuwary, smaller fish that enter the estuary
early (possibly due to high population density in the river)
generally do not survive to become adults (Rodgers, pers. comm.).

Density dependence mechanisms may also ocowr when adalts
return to spawng for example, redd superimposition is believed to
follow a Ricker—type model. Limited overwinter habitat, summer
rearing space and spawning habitat may result in reduced
production. However, this would depend omn the l1imitations of the
particul ar system. Some models exist for exploring carrying
capacity limitations (Kelly, et al., 19828; Moclntyre, 1983%; and
Andeirson, 1984), but these are not reviewsd in this report. McGie
(pers. comm.) presently is investigating the optimum seeding of
famale fall chinook per mile of coastal stream for STEF (the
Salmon arnd Trout Enhancement Frogram) stocking Guidelines.

Freliminary review of chinook transplants to Oregon coastal

gt 6 Eums

Chinook salmon have been transferred many times and to many
streams and rivers in Oregon since the twrn of the century
(Appendix B-1.1). They bhave been transplanted as eggs, fry and
fingerlings to coastal hatcheries and streams (Figure 2y Appendix
B4 and B-S). How well these transplants swwvived is not well
documentead. Conseguently, it is impossible to know whether the
tramnsplants lived to reproduce and whelther the offspring from
introduced and mnative matings swrvived,

Withouwt information regarding the success of these
transplants, in terms of the "reproductive fitness” of the
crosses (sese Genstic Considerations), there are problems in
defining:

1o the "genetic purity" of wild stocks (Appendix B-1.2)3

2. the contribution of wild stocks to the offshore
fisheries., ¥ offespring from crosses swvived, some alterations
in migratory behavior might have occurred. However, very little
tagging or marking information is available orm the comtribution
of non-hatchery fish, so this problem camnnot be examinsd.
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. Columbia River fall chinook

. Columbia River spring chinook

. Willamette River fall chinook

. Willamctte River spring chinook
Alsea Niver fall chinook

. Coos River fall chinook

Coos River spring chinook
Chetco River fall chinook

Elk River fall chinook
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10. Nestucca River fall chinook

11, Nestucca River spring chinook

12. Rogue River fall chinook

13. Rogue River spring chinook

12/13. Rogue River chinook

14. Trask River fall chinook

1S. Trask River spring chinook

16. Umpgua River spring chinook

17. Univ. of Washington cross, fall chinook

1963, 1964; McGie, 1980; Garrison, 198].

. Schematic representation of transplants of chinook

to Oregon coastal hatcheries and streams, 1906 to 1982,
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tocation of the hatchery. Reduced interactions between native
and hatchery fish would be expected from hatohery fish released
from hatcheries situated close Lo the coast.

Density dependent relationships have been found to ocour
when pre-smolt coho are planted (Mason, 1974 and 19793 Martin,
1982 Mortality and migration regulate population density
(Mortensen, 1977 sand Martin, 1982). Density is also regulated
through habitat and territorial interactions. Juvenile hatochery
fish have been found to have a competitive advantage over wild
fiash (Splazzi, et a&l., 1983 Fenderson, et al., 19683 Glova,
1978) . In Bixes sstuary, smaller fish that enter the estuary
early (possibly due to high population density in the river)
generally do not survive to bhecome adults (Rodgers, pers. comm. ).

Density dependence mechanisms may also ooccur when adul ts
return Lo spawng for example, redd supsrimposition is believed to
tollow a Ricker—type model. Limited overwinter bhabitat, summer
rearing space and spawning habitat may result in reduced
production. However, this would depernd on the limitations of the
particular system. Some models exist for exploring carrying
capacity limitations (Helly, et al., 1982 McIntyre, 19833 and
Andesrson, 1984), but these are not reviewsd in this report. McGie
(pers. comm.) presently is investigating the optimum seeding of
fmmale fall chinook per mile of coastal stream for STEF (Ihe
Sadmon and Trout Ernbancement Frogram) stocking Guidelines,

Fraeliminary review of chinook transplants to Oregon coastal
st eams ‘

Chinonk salmon have been transferred many times and to many
streams and rivers in Oregon since the turn of the century
(Appendix B-1.1). They have been transplanted as eggs, fry and
fingerlings to cpastal hatcheries and streams (figure 2% Appendix
B~d4 and B-%5) . How well these transplants survived is not well
documented. Conseguently, it is impossible to know whether the
transplants lived to reproduce and whether the offspring from
introduced and native matings swrvived.

Withouwt information regarding the suwocess of these
transplants, in terms of the "reproductive fitness" of the
crosses (see Genetic Considerations), there are problems in
defining: '

1o the "genetic purity" of wild stocks (Appendis B-1.32)4

2. the contribution of wild stocks to the offshore
fisheries., T+ offepring from crosses survived, some alterations
in migratory behaviaor might have ocourred., However, very littls
tagging or marking information is available on the contribution
of non-hatochery fish, so this problem cannot be examined.
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YOU CAN HELP SALMON

Oregon’s coastal

coho—and steelhead and
cutthroat trout—can be
saved! Land owners and
managers play an important
part in this effort. Whether
your land covers hundreds
of acres or a residential lot
in town, you can help.

The first way is by
simply being aware of your
place in the watershed and
of your local fish runs.

The second way is to
help provide the habitat
conditions the fish need.
Here are a few helpful tips
for different kinds of
landowners.

FOREST
OPERATIONS

* Protect streamside trees
and other vegetation at least
consistent with the Oregon
Forest Practices Act require-
ments.

» Leave good natural
features, such as a beaver
pond or natural side chan-
nel, alone. These are
important rearing areas for
fish.

e Check areas where your
roads cross streams, If your
culverts have a drop or are
above the stream channel,
they could be barriers to
fish passage. Consider

redesigning problem
culverts or replacing them
completely with a bridge
structure.

LAND
DEVELOPERS,
HOMEOWNERS,
BUSINESSES

AGRICULTURAL
BUSINESSES

* Create streamside
(riparian) pastures that can
be managed for grazing
during times when livestock
will prefer pasture grasses
over riparian trees and
shrubs. Provide a trough or ~ » Construction can cause
watering tank away from serious sediment problems,
the stream. even well away from a
waterway, if storm-water
runoff is not properly
contained. Although smaller
operations may not need
permits, they still can have
significant impacts. Check
with the state Department of
Environmental Quality or
local construction compa-
nies about responsible runoff
management at your site.

e While state and federal
law may allow filling
wetlands or estuaries (with
the proper review and
permits), loss of such habitat
can harm fish. Consider
options that preserve these
habitats.

* Plant willows or other
shrubs and trees along your
waterways. They help
stabilize the banks, filter out
sediments from runoff, and
provide cooling shade.

* If riparian pastures are
not viable options for your
operation, consider using
fencing to keep animals

h ’s edge. .
away from the water’s edge o If possible, homeowners

and businesses should
connect to a sewage treat-
ment and disposal facility.
Poorly performing septic
tanks can contaminate
groundwater and nearby
streams, lakes, and bays. If
you must use a septic tank,
be certain it is properly
designed, located, and
maintained.

e Protect wetlands, rivers,
and estuaries through
careful animal waste
management and from the
effects of poor fertilizer or
herbicide application.

* Dispose of household
chemicals such as used motor
oil, antifreeze, pesticides, and
paints at approved collection
facilities in your area.

For more information—other
publications about coho and
watersheds, contacts at
organizations and agencies—.
see the insert page.

Oregon Sea Grant appreciates
the editorial review, assistance,
and graphics provided by the
Governor’s Watershed
Enhancement Board, the
Oregon Department of
Environmental Quality, the
Department of Fish and
Wildlife, For the Sake of the
Salmon, and the Pacific Rivers
Council.
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Great Lakes regions of the U.S.
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OREGON COASTAL

Coho salmon have been
the most important variety
of salmon caught commer-
cially in Oregon. Until
recently, coho were also the
most common variety in
most coastal streams. Based
on records from salmon
canneries, coho in Oregon
north of Cape Blanco (near
Port Orford) numbered
about 1.25 million adults
annually 100 years ago.
During recent years, the
annual production of native
coastal coho in Oregon has
been dramatically less,
around 50,000 to 80,000
fish—a 90% decline.

Given this decline, the
National Marine Fisheries
Service (NMFS) considered
listing two groups of coastal
coho in Oregon as threat-
ened under the Federal
Endangered Species Act. In
April 1997 the agency
decided to list a population
of coho that spans the
Oregon-California border,

CoHO SALMON:

from Cape Blanco south to
Punta Gorda. Meanwhile
NMES placed the popula-

tion north of Cape Blanco to

the Columbia River on a
“candidate list” and agreed
to let Oregon attempt to
recover Oregon coho
according to a plan devel-
oped by state agencies,
working with local groups.
The goal of this Oregon
plan is not merely to
prevent the extinction of
coho salmon in the coastal
region, but to restore
salmon populations.

Efforts to restore salmon
must focus on improving
the fish’s habitat in the
watersheds it lives in, along
with addressing other
factors of its decline, such
as harvest and hatchery
effects on the species.

Coastal residents have a
critical role to play in
improving fish habitat in
watersheds. Improving
watersheds can not only
help prevent the extinction
of species, but also provide
benefits to individuals and
communities in terms of
enhanced water quality and
quantity.

This publication is
designed to help readers
understand the fundamen-
tally important how, when,
and where coho salmon live
in watersheds and what
people can do to help.
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The Oregon coast’s most important producers of wild coho salmon
are the Nehalem, Nestucca, Siletz, Alsea, Siuslaw, Umpqua, Coos,
Cogquille, and Rogue Rivers; Tillamook Bay tributaries; and
Siltcoos, Tahkenitch, and Tenmile Lakes (on the central coast).




SPAWNERS
& EGGS

WE LIVE IN WATERSHEDS ... .

A watershed is the land

area onto which rain or
snow falls and is stored and
from which this water
drains over time. The
drainage occurs through a
river to a single point, such
as a lake or the ocean. The
boundaries of a watershed
are the ridgelines that
separate it from neighboring
watersheds.

From the ridgetops to the
water body, the watershed
drains all land areas. These
areas are connected. We
know that actions and
consequences are connected
in a watershed: what
happens upslope and
upstream eventually comes
down.

Functioning
watersheds are
important to us and to
fish. We’ve come to
depend on them for
timber, for suitable land
for farming and grazing, and
for drinking and irrigation
water, The land areas that
people manage provide large
wood, boulders, gravel,
shade, and food that build
healthy stream habitats for
coho salmon. It’s a fact: we
all live in a watershed—not
only people, but the salmon
and other animal and plant
species, too.

No single picture can
convey the understanding

JUVENILE

that a stream is an ever-
changing ecosystem that
reflects the condition of the
watershed around it. The
stream and “riparian”
(streamside) areas are
especially dynamic, shaped
by such disturbances as fire
and windthrow, channel
erosion, peak flows, floods,
and debris flows. Such
natural disturbances are a
normal part of a stream’s

existence and help create
the conditions and habitats
that salmon and other
species have adapted to over
evolutionary time. However,
human activities that
modify the watershed and
stream channel can exagger-
ate the effects of natural
disturbances, with detrimen-
tal results.

1 Adult coho migrate into
freshwater in the fall to
spawn, usually to the stream
they themselves were born
in.

Spawners are typically
three years old and weigh 4
to 12 pounds.

Spawning usually occurs
from mid-November
through February.

ALL -YE

s
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Females create nests in
the gravel called “redds”
where they deposit their
eggs. The gravel needs to be
clean and range in size from
a pea to an orange.

Coho prefer to spawn and
rear in small, relatively flat

CHANNEL
CROSS-SECTION

2 The eggs hatch in about
35 to 50 days.

Cool water is required for
rearing (53-58°F is pre-
ferred; 68°F is maximum).

Juveniles emerge as “fry”
in the spring and spend one
summer and one winter in
freshwater,

Because they are small,
they seek wetlands, off-
channel ponds, and
slackwater areas in pools to
survive swift currents
during the winter.

Habitat complexity,
primarily in the form of
large and small wood, is an
important element of
productive coho salmon
streams.

In the spring, about a
year after their emergence,
Jjuveniles migrate to the
ocean as silvery “smolts.”

Smolts are four to five
inches long and can survive
in saltwater. The smolts
grow rapidly in the ocean.

Little is known about
where coho from Oregon
coastal streams migrate.

After the first summer in
the ocean, a small propor-
tion of the males become
sexually mature and return
to spawn as “jacks.”

Coho remaining at sea
over the second winter feed
voraciously during the next
spring and summer. '

Adults grow to about 23
to 33 inches in length.

In the fall, coho that
escape predators, fishers,
and natural calamities return
to their home streams or
neighboring streams.

After spawning, coho die
and, if left to decay in the
rivers, ¢ontribute nutrients
to support the next genera-
tion of coho. -




MORE ABOUT
COHO
SALMON

Coho Salmon Briefing
Package. National Marine
Fisheries Service. 1997.
Packet of materials relating
to NMFS decisions about
Oregon coho in April 1997.
See NMFS listing under
Organizations.

Field Guide to the Pacific
Salmon. Robert Steelquist.
Seattle: Sasquatch Books,
1992. 64 pages. Partial
proceeds from the guide’s
sale ($5.95) go to the
Adopt-A-Stream Founda-
tion.

Pacific Salmon Life Histo-
ries. C. Groot and L.
Margolis, editors.
Vancouver, B.C.: University
of British Columbia Press,
1991. 608 pages. The
standard reference work,
available in larger libraries.

Oregon Department of
Fish & Wildlife publications
are available from the
department’s Information
Services office: 2501 SW
First Ave., Portland, OR
97207; 503-872-5264, ext.
5356. All listed below,
except Stream Scene
curriculum, are free:

Oregon’s Migratory Fish
Species. Leaflet.

Oregon’s Threatened and
Endangered Species.
Leaflet.

Stream Care. A Salmon/
Trout Enhancement Pro-
gram (STEP) publication.

Fish Restoration and
Enhancement and STEP
Newsletter. About ODFW

programs.

Adult coho (scientific name, Oncorhynchus kisutch) are distinguished from other Pacific salmon by
the presence of small black spots on their backs and the upper lobe of their tails.

ODFW “Backgrounders”:

» What You Can Do to Help
Salmon Restoration
Where You Live and Work

e Coho Salmon

Oregon’s Coastal Salmon
and Trout

e Oregon’s Wild Fish
Management Policy

o Instream Water Rights
o Fish Screening

o The Stream Scene:
Watersheds, Wildlife and
People. 300 pages, $15. A
curriculum package for
watershed awareness.

MORE ABOUT
WATERSHEDS

A Watershed Assessment
Primer. F. D. Euphrat and
B. P. Warkentin. U.S.
Environmental Protection
Agency, 1994. 270 pages.
Available from USEPA,
Region 10, 1200 Sixth
Avenue, WD-139, Seattle,
WA 98101, or call 1-800-
490-9198 (Document EPA
910/B-94-005). Free (if in
stock).

Healing the Watershed
workbook series. Includes A
Guide to the Restoration of
Watersheds and Native Fish
in the Pacific Northwest,
and A Citizen’s Guide to
Funding Watershed and
Wild Salmon Recovery
Programs. The Pacific
Rivers Council, Inc. Avail-
able from Pacific Rivers
Council, P.O. Box 10798,
Eugene OR 97440. $15 per
book. To order, call 541-
345-0119.

A Guide to Placing Large
Wood in Streams and Forest
Practices Notes Series.
Available from Oregon
Department of Forestry,
Forest Practices Section,
2600 State Street, Salem,
OR 97310. Free. To order,
call 503-945-7470.

The Return of the Salmon—
Restoring the Fish to Rivers
and Watersheds. Thirty-
minute video produced by
Oregon Sea Grant. Sea
Grant Communications,
A402 Kerr Administration,
Oregon State University,
Corvallis, OR 97331, $30.
To order, call 1-800-375-
9360.

The Streamkeeper’s Field
Guide: Watershed Inventory
and Stream Monitoring
Methods. Thomas Murdoch,
Martha Cheo and Kate
O’Laughlin. Adopt-A-
Stream Foundation, 600
128th St. SE, Everett, WA
98208. 310 pages. $29.95 +
shipping. To order, call 206-
316-8592.

ORGANIZATIONS,
INSTITUTIONS, AND
PROGRAMS

Note: A large amount of
additional information is
available about salmon and
watersheds on the World
Wide Web. A sampling of
sites is presented below
along with other organiza-
tion information, but users
should recognize that the
content of sites and their
addresses often change.

Adopt-A-Stream
Foundation

600 128th St. SE

Everett, WA 98208

206-316-8592

Fish Restoration and
Enhancement Program

Oregon Department of
Fish & Wildlife

PO Box 59

Portland, OR 97207

503-872-5252 ext. 5429
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Appendix B-4,

Hatcheries on the Columbia River and Oregon fishing ports.

40°

138 130° 128° 1292

BOJ

50° b——e—

Dlxon Entrance

Quaen
Charlotte
Telands

45°
OREQON
————— PARTICIPATING HATCHERIE NON-PARTICIPATING
| Graya River T BigWhile Salmon 13 Abarneiny
2 Elokemia 8 Khekitat 14 Spestyal
3 Katoma 9 Osrdow I3 Toutle
4 Washougal 10 Cascade 18 Kisshaning
S Littie White Saimon |1 Bonnevilte 17 Sendy
8§ Spring Creon 12 Big Creen
40°
Fort 8roqg
Atbior
BodegaBay
Point Reyes
San Francisco
Manterey
13
From: Lander, 1970,



Appendix B-5.

Oregon coastal salmonid hatcheries.

WASHI NGTON

PORTLAND

LOCATION MAP

Crater toke

i Map  Fackity Mop  Facitity
; Na Mo M
lo  Nehalem 10 Anodromous Inc.
Ib Nenhalem {old site} 1 S. Coos
2 Cape Mears Pond 12 Whislters' Bend Pond
30 Trask :: :“; Creen ° © 0
! 3b Trask Po"d andon Scats (v Kilom:
4  Cedar Creek 15 Hemloek Maeodows
5  Silatz 16 Eln River
6  Oregon Aqua-Foods 17 Libby Pond
. 1& (ndian Creek Pond
7 Lini Slough 19
g Fall Craek {Alsea Salmon) Cole Aivers
20 Madeo Pond
9 Alseo Trou!
21 Butte Falls
From; Wahle and Smith, 1979,
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APPENDIX C-1

THE NUMBER OF TROLL CAUGHT CHINOOK LANDED IN

OREGON PORTS, 1952 to 198].

From: Mullen, R., unpublished.



AppenalXx L—1.1

THE NUMBER OF TROLL-CAUGHT CHINGOK LANDED IN ALL OREGOM PORTS

SPECIES.s YR JAN FEB HAR APR HAY JUN JUL AUG  SEPT OCT MOV - DEC  TOTAL.

52 0 0 7233 19870 13487 37951 591386 72095 28046 9729 0 0 247747
33 0 0 2342 22350 4550 9355 32973 59124 19440 348 0 0 150922
M 0 0 11398 13438 9967 19487 45685 67498 27429 2514 0 0 197396
55 0 0 3882 15554 41494 54918 40159 100492 51276 2101 0 0 309876
36 0 0 0 24186 10263 41543 76859 157805 27616 4793 0 0 343045
57 0 0 0 4528 15671 51809 74911 77414 30227 157 0 0 254917
58 0 0 0 1722 14357 430t4 53044 29223 10884 2620 0 0 174876
39 0 0 0 2950 4643 17341 10275 14287 3488 700 0 0 53884
60 9 0 0 2987 17047 12905 27745 48457 13007 3486 0 0 127834
61 0 0 0 1542 4559 19469 43534 29526 14543 2941 0 0 114134
62 0 0 0 736 2575 9874 14147 18343 6406 476 0 0 32559
63 0 0 0 284 8027 28940 67816 39680 4499 742 0 0 1527
64 0 0 0 138 8095 7588 17899 25797  §374 1384 0 0 67505
63 0 0 0 103 4179 10310 15994 14539 10850 1749 0 0 57724
84 0 0 0 640 8194 18471 3417 19713 15332 1780 0 0 93569
&7 0 0 0 439 8082 18452 34179 24321 9555 560 0 0 99745
68 0 0 0 4502 15937 14422 35793 7215 1559 726 0 0 110150
69 0 0 0 488 7470 51898 34769 34726 4074 2860 0 0 140285
70 0 0 0 1727 15154 35107 29004 43425 28290 11781 0 0 164688
n 0 0 0 1367 10743 23417 20605 38045 3445 5244 0 0 102926
72 0 0 0 14 4707 33481 32746 33670 11504 894l 0 0 127287
73 0 0 0 649 5596 25497 102817 145708 47884 34914 0 0 363267
74 0 0 0 496 13394 22639 58052 79420 37652 10561 1767 129 224110
73 0 0 0 130 5178 32204 648994 51760 56705 8821 859 57 224708
74 0 0 0 0 16405 33812 44771 53837 23187  BAS? 1834 0 184345
I 0 0 0 0 18359 50432 107568 116350 32701 10443 41M 0 340014
78 0 0 0 17 3199 40597 63087 46870 25023 9288 3431 0 191332

n 0 0 0 0 10872 175 80384 109738 16289 20726 2101 0 245497



Appendix C-1.2
THE NUMBER OF TROLL-CAUGHT CHINOOK LANDED IN ALL OREGOM PORTS
SPECIES., YR N FEB HAR APR HAY JUN JR, AUG,  SEPT OCT  NOV DEC  TOTAL.
80 0 0 0 0 25493 29554 3959t 72524 25996 15154 1057 0 209349

81 0 0 0 0 27825 740 29639 71604 146875 12344 1395 0 160422
CHINDOK



SPECIESss PORTvessasss YR

CHINOOK
© 0K
L2 l00K
CHINGOK
CHINOOK
CHINOOK
CHINCOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINDOK
CHINGOK
CHINOOK
CHINGOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK

00K
CHINGOK
CHINOOK

ASTORIA 52
ASTORIA 53
ASTORIA 54
ASTORIA 55
ASTORIA 58
ASTORIA 57
ASTORIA 58
ASTORIA 59
ASTORIA 60
ASTORIA 61
ASTORIA 62
ASTORIA 63
ASTORIA 64
ASTORIA 43
ASTORIA 46
ASTORIA 47
ASTORIA 48
ASTORIA 69
ASTORIA 70
ASTORIA 71
ASTORIA 72
ASTORIA 73
ASTORIA 74
ASTORIA 75
ASTORIA 76
ASTORIA 77
ASTORIA 78
ASTORIA 79
ASTORIA 80
ASTORIA 81

ASTORIA

Appendix (-1.5

NUMBER OF SALMON LANDED BY THE TROLL FISHERY IN ASTORIA

JAN FEB HAR

7233
2329
11334
3817

APR

19870
22413
13409
14547
23162
4196
928
2194
1748
600
102
2779
1035
10
361
2149
4238
113
130t
1323
15
480
370
81

HAY

13249
43735
6958
6848

487
2392
404
414
182
310
728
4886
6133
960
7047
3541
12062
925

11658

7820
3309
741
12648
4426
13176
3754
1104
2527
3603
10882

JUN

11397
4644
1240
3921

997

842
1441
1094
1420
2205
2909
4930
131

681
6687
4943
3448
5383
7425
4857
3818
2258
1169
1447
84435
8723
3932

130.

150
337

JUL

6382
4430
1734
4444
5089
5171
2140
1222
2748
1714
1422
1033
14735

375
1351
1479
1477
1834
1687

773

819

930
1733
1934
3934
4231
5036
1922
1203
1952

AUG

7418
3147
6538
8561
6988
2947
260
2827
1684
3008
1088
1518

326
1233

821
6183

923
15035
1481
1029

525

733
1017

754
1523
1261
1041
3823
2404

548

SEPT

2431
829
3340
2734
1220
1256
276
259
637
1335
230
494
962
769
1471
1465
Rh}
8435
436
249
335
291
626
287
814
1218
117
1094
388
20

ocT

4943
241
428
229
231

11
81
159
13
17
55
106
47
831
264

ol
4

8

b
22
39
27
160
118

”
b

210
897
1946

20
21

NOV DEC  TOTAL.

72965
42412
45185
45103
18174
16815
7961
8171
8354
9486
6534
15744
11349
4859
18204
19789
22507
10633
24010
16060
8848
8613
17681
10953
28102
21884
15194
95035
9770
13760



SPECIESss PORTv s ssvase TR

CHINOOK
£ a00K
L. ..00K
CHINOOK
CHINCOK
CHINOOK
CHINGOK
CHINOOK
CHINDOK
CHINOOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINDOK
CHINOOK
CHINDOK
CHINOOK
CHINDOK
CHINOOK
{ 10K
CHINOOK
CHINOOK

BANDOM 52
BANDON 53
BANDON 54
BANDON 53
BANDON 56
BANDON 57
BANDON 58
BANDON §9
BANDON 40
BANDON 61
BANDON 42
BANDON 63

BANDON 64

BANDON 63
BANDON 66
BANDON 67
BANDON 48
BANDON 49
BANDON 70
BANDON 71
BANDON 72
BANDON 73
BANDON 74
BANDON 73
BANDON 74
BANDON 77
BANDON 78
BANDON 79
BANDGH 80
BANDON 81

BANDON

Appendix C-1.4

NUMBER OF SALMOM LANDED BY THE TROLL FISHERY IN BANDON

JAN FEB HAR

o O oo

s
=

C OPC O DO OO =L DO O DO

HAY

XY
= = N S P

r
CTB O LD ~S o DD

[]

117
831

~3 O
e CO

_—_C MO NS © OO

JUN

0
0

12
763
14
S04
1882
538

76
i
413
167
29
68
439
98
1047
995
366
2052
1345
417
1248
927
2661
1402

2298

JUL

294
21
1
1258
180
3313
1579
119
981
277
87
247
39
123
368
2284
997
1943
2200
400
1114
3753
1806
3480
2844
6844
3760
2305
1579

236

AUG

283
786
4278
3750
2545
3690
620
84
1783
283
680
3333
2741
434
1310
1741
2006
4241
3619
2729
2944
8560
107335
5064
4660
11471
J166
7514
3026
2619

SEPT

312
18
1444
832
2187
278
304
0
620
238
61
17
33
34
710
849
12

0
4139
101
13
2819
7474
6723
2717
3
1408
433
334
0

acT

[

&
—
NN D OO DO DO HONO DO T OO

e
[~
=1

749
253
954
280
1
24
2}
0

NOV DEC  TOVAL.

891
825
3821
6626
4924
7783
4429
779
3420
877
861
6434
3335
620
2676
5343
10113
9348
11994
3634
4319
18597
21181
16770
14102
25049
9947
10483
7328
2838



SPECIESes PORTssossses YR

CHINOOK

"TNOOK
w1 INOGK
LHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOCK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
FUINOOK

NOOK
CHINOOK
CHINOOK

BROOKINGS 52
BROOKINGS 53
BROOKINGS 54
BROOKINGS 53
BRODKINGS 56
BROOKINGS 57
BROOKINGS 58
BROOKINGS 59
BROOKINGS 40
BROOKINGS 61
BROOKINGS 62
BROOKINGS 43
BROOKINGS 64
BROOKINGS 65
BROOKINGS 46
BROOKINGS 67
BROOKINGS 48
BROOKINGS 49
BROOKINGS 70
BROOKINGS 71
BROOKINGS 72
BROOKINGS 73
BROOKINGS 74
BROOKINGS 73
BROOKINGS 76
BROOKINGS 77
BROOKINGS 78
BROOKINGS 79
BROOKINGS 80
BROOKINGS 81

BROOKINGS

Appendix C-1.5

NUMBER OF SALNOM LANDED BY THE TROLL FISHERY IN BROOKINGS

JAN FEB HAR APR

L— 2R = - -4

—
o
(- - = N~ W - X

et
[ 7] o>
Mowbam

1988

HAY
0
0
0
0

39
84

238
9%

2964
i
1913
322
984
262
3987
1272
2841
1287
1652
2490
484
224
208
95
1752
724
412
3077
4089

JUN

0

0

12
N
i
263
204
290
107
9950
1233
4454
1317
2174
3544
2843
1328
14579
8634
11578
7676
4344
1503
3693
2364
3046
3969

1224
28

JUL

4
b

125
185
260
136
388
65
1107
14694
5017
26080
8597
7790
2917
7486
5200
6423
7638
13982
7547
12522
4624
19619
4471
12620
2114
31164
2300
4244

AUG

10

13

18
114
174
201
253
78
2426
11306
7809
1980
2490
2399
820
1200
1724
2020
9471
16736
2301
79
2251
2187
2413
6689
1338
19972
7154
34131

SEPT

O OO

)

72
137
4649
173
638
1235
1137
377
1050
N3
252
148
2230
814
2583
1094
2794
3448
3803
3805
2648
4804
9254
13372

0cY

o oo

]
2415
468

412
1232
683
1295
492
383
1
714
2192
5348
3821
1090
1349
3453
3601
2274
13813
2036
9622

Nov

781
583
738
1530
1877
1252
772
1022

DEC

108
47

TOTAL,

14

19
175
393
668
692
1216
700
10704
39642
16070
38075
15148
14484
9890
18491
10158
28013
29998
446957
27943
23552
13417
137
17159
33063
14948
71417
28017
66510



SPECIESss PORTsovessee YR

CHINDOK
™ UNOOK
v HOOK
CHINOOK
CHINOOK
CHINOOK
CHINCOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINDOK
CHINCOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINCOGK

100K
CHINOOK
CHINOOK

€008 BAY 52
C00S BAY 53
C00S BAY 54
C00S BAY 35
€005 BAY 56
£00S BAY 57
C00S BAY S8
€00S BAY 59
C00S BAY 60
C00S BAY 41
C0O0S BAY 62
£00S BAY 63
CO0S BAY 44
C00S BAY 635
COOS BAY &4
£00S BAY 67
£00S BAY 48
CO0S BAY 49
€00s BAY 70
£00S BAY 71
£00S BAY 72
C00S BAY 73
£00S BAY 74
£00S BAY 75
CO0S BAY 76
C00S BAY 77
€00s BAY 78
£008. BAY 79
C00S BAY 80
£00S BAY 81

€00S BAY

Ja

FEB

Appendix C-1.6

NUMBER OF SALHON LANDED BY THE TROLL FISHERY IN COOS BAY

HA

6

R

0
0
0
3

APR

160

637

23
377
118

113
22
59

34
28
69

14
23

HaY

218
0
1340
9015
1338
7515
8137
2044
79
1004
434
630
740
401
555
164
592
1647
712
376
210
182
159
120
973
5644
973
1932
1826
2357

JUN

3500
1383
5470
12652
10322
19300
39910
7963
6705
3137
1513
8405
1633
2546
2366
2279
4603
17459
7499
2677
10304
7478
10751
10449
11649
11584
10353
17
9950
39

JUL

10281
4054
7622
8241

17048

30588

17736
3028

12307
4243
1860

21506
2013
2670
4511

12864

17004

15692
8514
1894

12034

34064

20496

23824

15083

31843

199635

18241

17397
4750

AUG

19141
10549
144658
32497
86449
41389
2094
857
25975
5118

3399,

12479
12791
4330
5178
8645
17770
16336
8602
3553
5881
71405
40203
18959
15406
36744
12071
32743
18687
11202

SEPT

3660
338
3224
13070
10811
3113
1460
443
5445
6817
3508
1376
1838
1829
7339
4439
151
3701
13188
269
713
23225
19409
22892
6564
8869
2729
3266
7129
1629

acY

104

365
33

29
1020
163
303
940
192
159
i
73
74

13
8706
2136

284

11054
7301
6488
1145
3567

322
7509
7425
1350

NOV

221

138

DEC  TOTAL,

36926
18351
34680
75844
126307
104094
70373
14928
98550
218346
11224
44362
19159
12073
20082
28404
40140
35194
47292
11614
29629
149412
99154
82774
31642
98251
48771
63710
44418
21594



SPECIES,s PORTvsrsssss YR

CHINDOK
* 100K
LarariOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINODK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINDOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHTNDOK
. ooK
CHINOOK
CHINOOK

DEPOE BAY 52
DEPOE BAY 53
DEPOE BAY 54
DEPOE BAY 53
DEPOE BAY 54
DEPOE BAY 57
DEPOE BAY 58
DEPOE BAY 59
DEPOE BAY 40
DEPOE BAY 61
DEPOE BAY 62
DEPOE BAY &3
DEPOE BAY 64
DEPOE BAY 63
LEPOE BAY 66
DEPOE BAY &7
DEPOE BAY 48
DEPOE BAY 49
DEPOE BAY 70
DEPOE BAY 71
DEPOE BAY 72
DEPOE BAY 73
DEPOE BAY 74
DEPQE BAY 73
DEPOE BAY 74
DEPOE BAY 77
DEPOE BAY 78
DEPOE BAY 79
DEPOE BAY 80
DEPQE BAY 81

DEPOE BAY

JAN

FEB

Appenalxs L=l1l./

NUMBER OF SALMON LANDED BY THE TROLL FISHERY IN DEPOE BAY

HAR

0
13
0
0

APR

[

-

C O O OCO T OO O 00 ODU OO D

HAY

14
12
119
7
i1
34
34
21
100

—
1S

P
OO O D OO

Lol
O~y

170

33

3

JUN

1474
1124
1849
3366
213
719
1217
490
145
451
47
128
88
92
195
188
120
361
1139
103
478
543
769
827
450
1427
276

0

Jub

1551
1640
2344
998
1929
1159
3450
1235
1051
1646
195
230
195
295
323
399
n
439
347
339
848
3734
3383
202
1337
1643
1103
461
308
682

AUG

2760
2182
5016
1663
2258
2306
7372
3692
2822
499
347
796
500
307
926
157
633
803
1092
1153
3920
3014
924
1236
832
1441
510
422
330
321

SEPT

5047
277
491
1473
2672
4842
1524
817
564
482
324
47
113
822
232
194
85
34
Hn?
12
79
2899
741
14
49
200
34
)
3

13

oct

853
27
117
130
944
26
632
153
188
5
2

1428

74
128

D O e

NOV DEC  TOTAL.

11723
5275
10147
7929
8069
9291
16251
6410
4874
314
924
1271
933
1619
1682
1140
1220
1674
3134
1623
5399
11620
841
2916
2743
3031
1948
920
641
1249



SPECIES.s PORT4essvnes TR

CHINDOK
" NOOK
wnefi00K
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINODK
CHINOOK
CHINOOK
CHINOOK
CHTNOOK

100K
CHINOOK
CHINOOK

GARIBALDI 52
GARIBALDI 53
GARIBALDI 54
GARIBALDI 55
GARIBALDI 56
GARIBALDI §7
GARIBALDI 58
GARIBALDI 39
GARIBALDI 40
GARIBALDI ot
GARIBALDI 62
GARIBALDI 63
GARIBALDI 64
GARIBALDI 43
GARIBALDI 66
GARIBALDI 67
GARIBALDI 68
GARIBALDI 69
GARIBALDI 70
GARIBALDI 71
GARIBALDI 72
GARIBALDI 73
GARIBALDI 74
GARIBALDI 73
GARIBALDI 76
GARIBALDI 77
GARIBALDI 78
GARIBALDI 79
GARIBALDI 80
GARIBALDI 81

GARIBALDI

Appendix C-1.8

NUMBER DF SALMON LANDED BY THE TROLL FISHERY IN GARIBALDI

JAN FEB HAR

oo O

APR

e

DD O OO OO OO O OYD OO OO VOO

—

HAY

61
33
0
356
32

DO e e DD

56

30
225

12
54
73
33

1130
143
23
128
575
316

JUN

349
30
35
60

4

424

734

194

142
79
86

44
39
18
1150
198
1387
1057
284
434
230
270
414
2707
9533
1829
144
304

JuL

220
122
241
404
592
1204

976

226
25
126

50
51
284
103
846
746

1985
441

1186
294
441
402

1195

1353

1150

8287

2871

1228
466

2814

AUG

89
454
2700
3328
874
243
310
846
286
308
75
396
408
249
332
1135
845
1202
339
957
1320
2222
2565
1155
1144
1802
689
1664
2703
1576

SEPT

69
81
32
431
118
109
23
33
48
80
14
227
73
723
158
38
19
252
116
44
70
947
673
360
346
1224
144
23
327
155

ocY

—

P Ll %]
T O DO N D UN - OO O oA

o
[ Y]
nd A g

o—r
P

323
135

51
33
139
156

44

26

NGOV  DEC  TOTAL.

793
740
3017
A779
1620
1993
2043
1139
733
628
227
493
1013
1154
1410
3103
3077
3642
2723
1594
2330
4410
4893
3296
6528
21320
5693
3345
4421
3089



Appendix C-1.9
NUMBER OF SALMON LANDED BY THE TROLL FISHERY IN GOLD BEACH

SPECIESss PORTvesssees YR JAN FEB HAR APR HaY JUN JUL AUG  SEPT OCT  Nov DEC  TOTAL.
CHINOOK  GOLD BEACH 52 0 0 0 0 0 0 0 0 0
'INOOK  GOLD BEACH 53 0 0 0 0 0 0 0 0 0
JHINOOK  GOLD BEACH 54 0 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 53 0 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 56 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 57 0 0 0 0 0 0 0 0
CHINOOX  GOLD BEACH 58 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 39 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 40 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 61 0 10 160 100 52 55 3 182
CHINGOK  GOLD BEACH 42 9 4 2 i 21 i1 i 3
CHINODK ~ GOLD BEACH 63 0 0 0 80 73 2 0 153
CHINOOK  GOLD BEACH 44 0 11 16 147 58 17 0 249
CHINOOK  GOLD BEACH 65 0 3 76 167 238 94 0 380
CHINDOK  GOLD BEACH 66 0 16 185 49 183 244 1 680
CHINOOK  GOLD BEACH 67 0 4 30 218 42 0 0 351
CHINGOK  GOLD BEACH 48 0 14 9 576 370 60 0 1229
CHINOOK  GOLD BEACH &9 0 0 442 192 664 24 0 1326
CHINOOK  GOLD BEACH 70 0 0 201 260 403 kH] 0 899
CHINOOK  GOLD BEACH 71 0 0 182 1001 2494 226 0 3903
CHINDOK  GOLD BEACH 72 0 10 1016 2027 a281 305t 155 10540
CHINOOK  GOLD BEACH 73 0 i1 700 5745 1989 1140 34 9639
CHINDOK ~ GOLD BEACH 74 0 0 237 1578 73 457 0 3045
CHINDOK  GOLD BEACH 73 0 0 640 2714 821 1118 2 3313
CHINGOK  GOLD BEACH 76 0 74 1982 5445 3039 0 10560
CHINOOK  GOLD BEACH 77 0 206 11769 9152 3187 123 24437
CHINDOK  GOLD BEACH 78 i 950 2564 4639 2856 41 11051
4ANOOK ~ GOLD BEACH 79 i 67 2380 18062 943 147 21620
CHINOOK  GOLD BEACH 80 473 414 766 6206 2239 24 3 10126
CHINOOK  GOLD BEACH 81 57 149 4481 64 8 4961

GOLD BEACH



SPECIES,s PORTvsssssre YR

CHINOOK
~ 00K
Ln«AOOK
CHINOGOK
CHINOOK
CHINOGK
CHINDOK
CHINOOK
CHINGOK
CHINDOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOCK
CHINOOK
CHINOOK
CHINQOK
CHINOOK
CHINGOX
CHINOOK
CHINGOK
CHINGOK
CHINGOK
CHTNCOK

0K
CHINDOK
CHINOOK

NEWPORT 52
NEWPORT 53
NEWPORT 54
NEWPORT 353
NEWPORT 56
NEHPORT 57
NEWPORT 38
NEWPORT 59
NEWPORT 40
NEWPORT 61
NEWPGRT 42
NEWPORT 43
NEBPORT 64
NEHPORT 65
NEBPORT &4
NEHPORT 67
NEWPORT 48
NEWPORT &9
NEWPORT 70
NEWPORT 71
NEWPORT 72
NEWPORT 73
NEHPORT 74
NEBPORT 735
NEWPORT 76
NEWPORT 77
NEWPORT 78
NEWPORT 79
NEHPORT 80
NEWPORT 81

NEWPORT

JAN

FEB

Appendix C-1.10

NUMBER OF SALMON LANDED BY THE TROLL FISHERY IN NEWPORT

HAR

0
0
62
0

APR

0
1335
0
292
430
147
747
92
836
238
259
3
183
0
38
198
207
305
291
34
0
38
64
9

HAY

84
107
1235
15488
4698
3080
3073
1262
7084
180
186
117
738
110
182
262
1566
1470
484
739
425
§20
247
361
581
3283
259
4473
7238
8707

JUN

15923
1466
8064

21817

20091

18311
5305
3530
2884
2582
1819
3080
1277
2822
3423
5060
2443
6042
3306
153t
2264
4693
3570
6261
3412
9694
7991

14
9297
316

JuL

33394
16238
20786
14571
35299
21748
17344
1848
5198
15691
2105
2079
912
2204
3360
5794
1485
3520
2591
1135
2785
15472
15692
5287
8845
10241
15189
12491
4647
7429

AUG

27433
30489
17512
33949
33934
8079
12440
5387
10257
4687
2569
2978
2461
3061
5054
3089
1611
1298
10734
2977
9726
37781
7104
7674
11337
30116
14455
11157
14237
8078

SEPT

15443
16893
9792
28914
8828
16464
4240
1574
1311
3513
1158
844
399
6028
1794
933
186
190
3527
460
1351
10487
291
1512
1189
2883
11408
5106
2844
327

ocy

3808
67
635
1859
3239
54
416
104
390
1149
102
4

b
&

209
135
23
11
14
1537
46
1931
15570
152
189
1614
349
2566
3088
4894
7

NOV

106

DEC  TOTAL.

96087
45397
58103
116712
104510
67885
43945
13817
27962
28040
8198
9109
8197
14434
13990
16361
711
12839
22667
4922
14482
85063
31740
21293
27200
56588
52174
34333
42962
25428



NUMBER OF SALMON LANDED BY THE TROLL FISHERY IN PACIFIC CITY

SPECIESss PORT4evooses YR JAN FEB HAR APR HAY JUN JuL AUG  SEPT 0CT  NOV DEC  TOTAL.
CHINGOK PACIFIC CITY 52 0 0 0 0 14 2 12 0 30
NOOK PACIFIC CITY 53 0 0 0 0 3 7 0 0 10
LniHOOK PACIFIC CITY 54 0 0 0 2 81 48 0 0 13
CHINGOK PACIFIC CITY S5 0 0 0 10 112 17 40 0 199
CHINGOK PACIFIC CITY 56 0 2 ) 299 748 18 { 1119
CHINGOK PACIFIC CITY 57 0 0 47 173 44 143 b 413
CHINGOK PACIFIC CITY 58 0 4 ) 635 455 164 0 1261
CHINOOK PACIFIC CITY 59 0 12 92 152 300 27 14 597
CHINGOK PACIFIC CITY 60 0 7 30 89 30 B4 0 260
CHINOOK PACIFIC CITY 41 0 0 7 63 N 37 4 202
CHINOOK PACIFIC CITY 62 0 0 0 b EE) 44 0 85
CHINGOK PACIFIC CITY 43 0 0 3 21 53 13 0 90
CHINOOK PACIFIC CITY &4 0 0 4 18 114 164 0 320
CHINOOK PACIFIC CITY 65 0 0 8 9 17 43 0 77
CHINOOK PACIFIC CITY &6 0 i 33 210 i 31 0 486
CHINOOK PACIFIC CITY 67 0 2 69 110 237 94 0 514
CHINOOK PACIFIC CITY 48 0 0 149 3648 859 249 294 2121
CHINOOK PACIFIC CITY 49 0 2 218 271 813 243 86 1457
CHINOOK PACIFIC CITY 70 34 38 606 274 409 334 80 1753
CHINOOK PACIFIC CITY 71 0 1 83 170 910 235 17 1416
CHINGOK PACIFIC CITY 72 0 1 240 281 1073 154 13 1772
CHINGOK PACIFIC CITY 73 0 0 242 820 1352 3435 113 3292
CHINOOK PACIFIC CITY 74 0 0 410 1103 820 264 32 2644
CHINGOK PACIFIC CITY 75 0 1 490 824 19N 46 0 2552
CHINOOK PACIFIC CITY 76 0 819 868 7531 51 39 2548
CHINOOK PACIFIC CITY 77 7 594 2882 1292 158 92 4823
FUTNOOK PACIFIC CITY 78 { 489 948 860 83 62 2443
A00K PACIFIC CITY 79 1 3135 619 4 3 944
CHINOOK PACIFIC CITY 80 2 13 229 1277 146 8 1675
CHINOOK PACIFIC CITY 81 2 1414 1098 12 38 2564

PACIFIC CITY



SPECIES:s PORTssesssss YR

CHINGOK
~ "NOOK
L s NOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINQOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINDOK
CHINOOK

100K
CHANOOK
CHINOOK

PORT ORFORD 52
PORT ORFORD 33
PORT ORFORD 34
PORT ORFORD 53
PORT ORFORD 54
PORT ORFORD 57
PORT ORFORD 58
PORT ORFORD 59
PORT ORFORD 40
PORT ORFORD 41
PORT ORFORD &2
PORT ORFORD &3
PORT ORFORD 64
PORT ORFORD 63
PORT ORFORD 44
PORT ORFORD 67
PORT ORFORD 48
PORT ORFORD 49
PORT ORFORD 70
PORT ORFORD 7t
PORT ORFORD 72
PORT ORFORD 73
PORT ORFORD 74
PORT ORFORD 73
PORT ORFORD 76
PORT ORFORD 77
PORT ORFORD 78
PORT ORFORD 79
PORT ORFORD 80
PORT ORFORD 81

PORT ORFORD

JAN FEB HAR

L= - I — 3~

Appendix C-1.12
NUMBER OF SALHMON LANDED BY THE TROLL FISHERY IN PORT ORFORD

APR

—
_—_r OO OWN OO OO OO O OO

HAY

—
—_—o o e

732

102

7235
19

JUN

277
23
140
1753
34
2926
8793
1258
393
1
23
549
35t
919
192
379
221
2923
2714
1149
3905
2501
10835
1683
673
1705
9509

2434

JuL

2761
1525
1576
1980
2980
59235
2946
1903
1858
129
28
3390
14603
1072
16250
1808
4107
3529
2690
146
2748
8288
3314
4314
2120
10571
5143
2840
4916
2099

AUG

8594
6213
9423
4233
8379
13198
618
272
1201
961
639
6108
1731
1912
3628
1343
2459
2738
5425
4609
5531
6494
11205
8644
9144
7458
4482
9393
14312
3803

SEPT

920
32
898
936
12
821
1764
156
919
118
84
30
217
4
2044
730
110
172
3786
17
2727
3373
1719
18733
4586
4814
2877
445
2238
1217

ocT

Td G
OO OO ODRONUNOSO OO D

o
N O

9l
250
770
762
834
705
506
846
1184
1900
896
769
498

NOV

765
276
1096
2641

1330 -

847
275
326

DEC

TOTAL,

15052
7863
12039
8904
11714
22881
15008
3636
4593
1219
758
10091
3902
3910
22114
4503
6937
9979
149335
6788
13775
21529
18824
34197
14480
30347
21252
14441
25871
10664



Laipppelitia o doe &S

NUMBER OF SALMON LANDED BY THE TROLL FISHERY IN SIUSLAW BAY

SPECIESss PORTovsesses YR JAN FEB HAR APR Hay JUN JUiL MG  SEPT OCT  NOV DEC  TOTAL.
CHINGOK SIUSLAY BAY 52 0 0 35 1804 2959 5003 3 4 9838
™ TNOOK  SIUSLAM BAY S3 0 0 0 494 2525 4723 1083 0 8825
t..ACOK  SIUSLAW BAY 54 0 0 87 1385 4255 5749 4925 652 17073
CHINOOK SIUSLAW BAY S5 0 0 2350 1328 54 58537 1541 0 2197
CHINOOK SIUSLAW BAY 54 0 636 1504 7215 3062 213 0 12630
CHINOOK SIUSLAH BAY 57 0 429 2311 3427 2944 548 2 9680
CHINOOK SIUSLAW BAY S8 0 382 11 2086 1487 786 0 3452
CHINQOK SIUSLAM BAY 39 0 495 1408 224 200 126 6 2461
CHINOOK SIUSLAW BAY &0 339 1448 727 1878 1040 180 3 5635
CHINOOK SIUSLAW BAY 61 8 0 434 3B18 638 929 173 6202
CHINOOK SIUSLAW BAY &2 62 65 1908 2955 630 295 23 5958
CHINOOK SIUSLAW BAY 63 49 114 4130 10196 9084 29 0 23832
CHINOOK SIUSLAW BAY 44 0 85 1145 1933 1149 27 8 4347
CHINOOX SIUSLAY BAY &3 12 1357 633 433 339 108 0 2926
CHINOOK SIUSLAW BAY 66 0 40 1417 481 746 33 0 2737
CHINOOK SIUSLAW BAY 47 0 0 40 73 40 t 0 252
CHINDOX SIUSLAW BAY 68 0 36 154 74 89 3 0 378
CHINDOK SIUSLAM BAY &9 0 0 44 25 32 1l 0 112
CHINOOK SIUSLAW BAY 70 0 0 108 50 273 0 0 433
CHINOOK SIUSLAH BAY 71 0 0 28 123 247 110 0 308
CHINOOK SIUSLAW BAY 72 0 0 386 309 19 3 0 739
CHINDOK SIUSLAW BAY 73 0 0 116 2161 3023 129 47 5478
CHINOOK SIUSLAY BAY 74 0 3 24 694 487 94 18 1282
CHINGOK STUSLAHW BAY 75 0 0 483 1996 2197 243 0 4921
CHINOOK SIUSLAY BAY 76 i2 339 767 1110 8 42 2278
CHINOOK SIUSLAW BAY 77 2 110 1269 747 179 -0 2307
CHINDOK SIUSLAW BAY 78 1 553 972 267 33 0 2124

. 00K SIUSLAW BAY 79 143 1 1942 1648 27 { 3762
CHINOOK SIUSLAW BAY 80 1268 305 1387 664 107 3 3934
CHINOOK SIUSLAW BAY 81 33 1443 487 0 5 2284

SIUSLAW BAY



Appendix C-1.14
NUMBER OF SALMON LANDED BY THE TROLL FISHERY IN WINCHESTER

SPECIESss PORTvovessss VR JAN FEB HAR APR HAY JUN JUL AUG  SEPT OCT  NOV DEC  TOTAL.

CHINOOX  WINCHESTER 52 0 0 6 723 1274 1300 19 ] 3428
royooK  WINCHESTER 53 0 0 3 119 409 361 107 4 12035
w...{00K  WINCHESTER 54 0 8 222 1281 4618 1516 1283 97 11025
CHINGOK  WINCHESTER 35 0 464 9417 8953 7225 6801 1298 30 34190
CHINOOK  WINCHESTER 356 393 3018 7999 5957 12352 1336 a7 31308
CHINOOK  WINCHESTER 57 20 2126 6140 4045 2376 643 14 15388
CHINOOK  WINCHESTER 58 13 1279 2813 1764 681 272 93 6913
CHINOOK  WINCHESTER 39 15 246 464 233 143 90 26 1219
CHINOOK  WINCHESTER 40 25 405 141 282 1104 510 43 2512
CHINGOK  WINCHESTER &1 ) 78 173 1022 2579 560 39 4471
CHINOOK  WINCHESTER 62 10 39 298 416 821 52 1 1637
CHINOOK  WINCHESTER 63 1 93 841 673 673 113 0 2394
CHINOOK  WINCHESTER 44 0 39 148 294 602 152 0 1273
CHINOOK  WINCHESTER 43 0 148 249 516 0 0 0 933
CHINGOK  WINCHESTER 46 0 35 341 528 273 186 3 1366
CHINOOK ~ WINCHESTER 67 99 40 212 398 287 93 3 1292
CHINOOK  WINCHESTER 48 13 324 1647 1747 729 77 0 4539
CHINOOK  WINCHESTER 69 12 143 1993 2260 1270 390 0 6048
CHINOOK  WINCHESTER 70 0 76 1426 1365 1779 182 0 4828
CHINOOK  WINCHESTER 71 0 8 377 348 669 254 47 1903
CHINOOK  WINCHESTER 72 0 3 908 1793 127 321 335 3509
CHINOOK  WINCHESTER 73 7 44 1243 10706 7954 713 1399 22062
CHINOOK  WINCHESTER 74 0 37 434 2232 1336 333 34 4406
CHINDOK ~ WINCHESTER 75 i1 42 272% 2748 1876 1180 4 8582
CHINOOK  WINCHESTER 76 42 1713 2550 2072 217 29 7003
CHINOOK  WINCHESTER 77 1600 1127 5366 8157 373 89 16912
CHINOOK  WINCHESTER 78 17 102 1144 3376 3152 186 ) 7983

00K WINCHESTER 79 1217 4897 219 94 80 2007
CHINOOK  HINCHESTER 80 704 2963 4193 1522 985 kY4 10404
CHINOOK  WINCHESTER 81 131 2403 838 64 3 3441

HINCHESTER



SPECIES‘O PORT..I.O“O YR

CHINDOK
CHINOOK

ADOK
CHINOOK
CHINCON
CHINCOK
CHINDOK
CHINOOK

23]

Muse.

Mise. .

99
60
61
62
63
b4
85
bé

Appendix C-1.15

NUBER OF SALON LANDED BY THE TROLL FISKERY IN MisceirAnitcus Perts

JAN FEB HAR APR HAY

4 i
i 257
3
13

JUN

JUL

3
1
12

3
6
17
15

3

AUG
1
3
0
14
7
26

20
249

SEFT

b
20
8
3

22
15

0CT  NOV  DEC  TYO7AL,
27

4 33
20

2 32
297

i 76
8 73

€9
e




APPENDIX C-2

TOTAL CHINOOK POUNDS (ROUND) LANDED BY THE TROLL

FISHERY IN OREGON PORTS, 1952 to 1981.

From: Mullen, R., unpublished.



SPECIES.»

CHINOOK

YR

34

37

38

39

60

61

62

63

44

66

&7

68

69

70

"

72

74

75

76

77

78

79

80

81

JAN

FEB

TOTAL CHINOOK POUNDS (ROUND)

HAR

129897
49342

0

APR

17279

183317

303123

50317

19586

26813

31501

17668

9722

32937

13250

1230

6493

45383

44223

6032

13511

144335

163

8703

5287

1724

HAY

108750

533288

1668135

198730
149029
46987
194976
49331
30514
90267
81764
48567
77063
85893
156926
73916
158551
118086
49294
45351
138441
57288
191998
184767
35277
149084
313785

274042

JUN

237783
669653
616244
799030

610611

172988
151211
231454
136455
322747
83143
124502
200167
241195
137238
513623
183167
273849
408343
256115
289921
481701
400062
609334
455673
4258
337055

7774

LANDED BY THE TROLL FISHERY IN ALL OREGON PORTS

JUL

497614

504869

1083363

9424684

528177

103059

337406

547733

202232

704586

189924

184908

199184
467516
374114
389694
3452835
234171

148300

AUG

757602
12026451
1890483

757233

374127

139675
611321
381022
219850
412305

201286

164212
242830
317582
375814
327461
555401
415840

376601

1090454 1651972

722104
978432

380512

926907

694733

650678

1300085 1335676

715303

496351

1020108 1282972

481712

364583

859180

803393

SEPT

280211

535648

283638

275124

124709

36769

163433

154230

83057

48029

56237

113720

168043

117048

21703

55551

340618

39328

126719

446729

409397

643960

238950

355012

273863

203900

293205

167488

ocY

26199

23673

54133

2070

28394

4408

17772

30234

5484

7535

17023

21356

25852

8703

12403

35413

137251

55088

149864

461197

107052

94134

102750

132744

127804

267265

172408

149060

HOV

0

0

31833

17501

248463

67064

73221

39377

19889

23094

DEC

3003

1353

TOTAL,

2212845
3702443
4399803
3025188

1834633

532699
1527622
1411672

687316
1618606

722649

658493

919632

1283324

1142421

1381690

1937784

1150817

1499290

3980519

2631965

29708264

2209813

3984686

2177664

2968964

2497234

1809434



Appendix C-2.2
TOTAL CHINOOK POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN ALL GREGON PORTS
SPECIES., YR JANR FEB HAR APR HAY JUR JUL AUG  SEPT OCT  NOV DEC  TOTAL.

25 0 0 0 0 1347 16109 227906 210067 46748 4963 0 0 529142
26 0 0 0 0 311 34329 239208 272949 23576 2192 0 0 572565
27 0 0 0 0 52338 99034 484343 541845 80828 11645 947 0 1270800
28 0 0 0 0 118448 45948 162664 454415 158713 6518 1035 0 947941
29 0 0 0 806 290548 181014 345212 474182 115830 7384 80 0 1415278
30 0 0 9352 77802 43492 181034 177968 326034 44143 1494 142 0 881561
) 0 0 0 2492 45121 28880 54271 81809 18492 5434 0 0 234301
32 0 0 0 17136 10304 44296 35548 93052 30877 27982 0 0 259195
33 0 0 0 12274 0 227924 736108 449069 28004 27235 949 0 1481383
34 0 0 0 0 276 5156 319406 278777 45348 29487 0 0 498450
35 0 0 135 17102 1405 47306 217744 141934 48682 10084 219 14 484625
36 0 895 4039 133337 2958 5394 45166 437947 528574 248421 22029 412 1429372
7 0 0 0 39 14714 29745 530005 648901 134308 58395 928 0 1437255
38 0 0 107 49932 633 134065 297097 160278 41163 4916 7 0 708138
39 0 0 18245 75655 2025 164443 207459 98020 35866 12987 100 0 614302
40 0 0 7622 58877 27027 99890 359331 276337 120864 7411 0 0 957339
41 0 1253 93315 56762 46762 233754 279530 516716 314855 8055 89 94 1570057
42 0 94 7507 91733 126034 89984 171281 B3481 77003 979 724 141 451145

43 62 131 51623 83735 31460 55467 99113 127181 29367 7816 3722 1456 491133
44 16 288 58083 143008 86119 230155 153322 404196 221110 32817 150 76 1331342

45 0 9870 14667 1391838 409821 143298 38878 458832 434552 85755 8257 945 1994715

44 23 12780 185749 409431 282224 143519 244970 720329 384795 46519 133 154 2452428

[2d
8]
[==}

47 41 3118 15813 247705 362858 122260 452455 799955 313794 19173 481 2565948

48 1317 916 2369 49560 232153 93043 238865 652938 213853 13429 346 ¢ 1510811
49 0 0 816 91009 58765 135790 382174 570142 80457 13528 18 0 1332699
30 0 0 1807 B23I7 52343 242460 132775 279245 173919 46244 9 0 971130
9 0 0 31018 146445 97150 331144 1017395 401059 365922 10234 0 0 2600349
52 0 0 94283 231695 144320 448788 820719 949534 283648 94245 0 0 1089272

53 0 0 28393 24B570 48578 128759 430417 773586 194770 3771 0 0 1928844



SPECIESO. PURT‘OOOO'Q. YR

CHINOOK
CHTOO0K
¢ 0K
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINODK
CHINOOK
CHINOOK
CHINOOK
oK
CnasfOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOCK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHTNOOK
€ MK
CHINOOK

ASTORIA 23
ASTORIA 26
ASTORIA 27
ASTORTA 28
ASTORIA 29
ASTORIA 30
ASTORIA 31
ASTORIA 32
ASTORIA 33
ASTORIA 34
ASTORIA 35
ASTORIA 36
ASTORIA 37
ASTORIA 38
ASTORIA 39
ASTORIA 40
ASTORIA 4t
ASTORIA 42
ASTORIA 43
ASTORIA 44
ASTORIA 45
ASTORIA 44
ASTORIA 47
ASTORIA 48
ASTORIA 49
ASTORIA S0
ASTORIA 54
ASTORIA 52
ASTORIA 53
ASTORIA 54
ASTORIA 53
ASTORIA 56
ASTORIA 57
ASTORIA 38
ASTORIA 59
ASTORIA 60
ASTORIA 61
ASTORIA 62
ASTORIA &3
ASTORIA 64
ASTORIA 63
ASTORIA 86
ASTORIA &7
ASTORIA 48
ASTORIA &9
ASTORIA 70
ASTORIA 71
ASTORIA 72
ASTORIA 73
ASTORIA 74
ASTORIA 75
ASTORIA 76
ASTORIA 77
ASTORIA 78
ASTORIA 79

JaN

=
[ B e~ A=~ = N Y~ R - B B = = =~ I - S = N - =

-
s

3317

TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY

FEB

[==]
~o
OO O N OO DO OO

(=)

123
n
108
288
9734
12723
28273
916

HAR

135
4039
0

107
18245
7622
933135
7507
51877
380835
14669
185735
12752
2349
454
1724
31018
96283
28199
129182
48594

Appendix C-2.5

AFR

0
0
0

<

804
77502
2492
17136
12274
0
17102
133337
39
69089
73573
98613

56762

91733
83722
141734
390437
408334
34493
64724
33772
81723

141684

231695
266330
172398
171474
289522
45843
10291
19443
17483
6641
1342
32125
9769
113
5410
21928
41045
1106
13748
13752
143
3873
3780
838

HAY

1347
14
52336
15390
259010
63492
37783
10304
0

234
443
2680
14300
228
1847
24861
66333
124294
31393
85648
392399
170628
108727
200601
28142
48528
84391
139308
46340
72735
73872
4669
22890
4498
1994
1994
4807
8976
57989
60460
9442
44897
33734
114701
8837
116615
79477
30139
37005
129150
43973
151959
54205
12631
30485

JUN

15266
33949
86791
40048
177978
124931
10583
18209
219650
458
38909
2778
14691
25267

m

88342
167518
19946
42117
120114
79316
28975
23047
63641
244135
53640
29542
98162
61913
15349
36796
9392
9048
14188
11322
14476
24332
35462
37867
14434
6741
66347
46099
31732
35483
73374
47738
38174
22166
13905
41422
90481
96900
47886
1640

JiL

103279
163233
440521
140132
99480
91304
13137
14900
562151
206003
69994
62
98277
21540
24760
42975
18344
3926
1875
39024
14641
32120
40604
36328
41337
16618
75014
684935
36631
19342
43631
68004
487463
21040
11378
28599
18383
18367
11110
16384
6649
14374
16120
13377
18560
17207
8354
10640
9773
18104
21079
32892
42437
£6831
24727

AUG

123958
246483
452472
357402
299102
204449

36732

51116
510860
224442

52768

203363
197767
39547
63533
86074
136634
59782
20432
64613
59071
121192
313242
129504
81948
82899
52326
117955
48990
69320
98252
91134
38359
37048
24053
22525
41583
15030
22262
6954
16683
9969
70287
10770
15069
17500
10633
5852
7813
10842
9254
18938
14112
12825
48392

IN ASTORIA
SEPT acr
29833 46931
93 1410
70943 9927
148884 41N
61587 2372
20147 149
17305 3356
26271 27982
6967 3443
40020 26963
14449 8472
206418 87990
40534 29714
10103 2521
8622 4754
26776 6012
294461 628
24560 192
3248 114
7310 3829
48574 17940
125590 8097
79320 3287
45697 1566
1533 2025
6902 1202
48988 2010
26278 47883
10347 2464
37027 5210
31334 240
11293 2107
13073 118
4623 894
3032 1149
8223 1430
17416 1211
20818 758
6147 1322
10463 587
8730 7144
{7114 2953
17949 444
5301 130
9021 70
4754 221
2199 323
3477 297
3010 1722
6355 1308
3272 301
11674 2540
14524 8221
1734 28636
11194 82

NOV

967
241

80
142

969
207
6591
906
100
89
33
472
108
25

346
18

DEC

[y

o~
Do OO L OO OO OO OO

124
20
b4

877

156

219

TOTAL,

280414
454604
1113957
706448
9004135
599870
141388
185918
1316314
493140
202495
6484135
356428
148409
198215
3412735
834300
332135
241720
520415
1028350
1093458
646034
351024
223444
293258
464973
826259
921434
520583
526110
476118
178094
92772
74375
94729
114573
82933
188822
119054
55504
181064
206581
219056
108148
243941
162631
88722
87364
183444
122139
308484
230099
190553
116320



SPECIESss PORTvsveosse YR

CHINOOK
[HTNOOK

ASTORIA 80
ASTORIA 81

ASTORIA

JAN

TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN ASTORIA

FEB

HAR

Appendix C-2.4

APR

HAY

69764
114849

JUN

2034
3323

JuL

15007
22576

AUG

31917
4839

SEPT

4343
277

ocT

263
370

NOV

DEC

TOTAL,

123348
148254



SPECIESss PORT4svessss YR

CHINDOK
00K
L.. _AOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK

Dok
CHINOOK
CHINOOK

BANDOR 52
BANDON 53
BANDON 54
BANDOM 55
BANDON 56
BANDON 57
BANDON 58
BANDON 359
BANDON 60
BANDON 61
BANDON 62
BANDON 63
BANDON 64
BANDON 43
BANDON 66
BANDON 67
BANDON 68
BANDON 49
BANDON 70
BANDON 71
BANDON 72
BANDON 73
BANDON 74
BANDON 73
BANDON 76
BANBON 77
BANDOR 78
RANDON 79
BANDOK 80
BANDON 81

BANDON

TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN BANDON

JAN FEB HAR

(= =~ 3~

Ay S et

APR

~©
WO O DO OO OO

b Lol

C O C OO PO OO

HAY

0

0
63
225
0
0
420
289

14

30

364

1084
7108

392
1298

[y o B
L= — = 1 = =~ — 1

JUN

0

0

128
9192
188
6971
18377
5078
104
897
421
4657
1845
386
783
5756
1104
101351
12237
4290
26142
12352
5093
19387
10193
31478
15887

27631

JUL

3529
283
804

15664

2467

19583
13670
1214
12012
331
1234
26137
4564
1444
73635
32857
10398
19122
31334
5374
12967
71999
20949
34474
35232
78892
35162
32493
18213

2496

AUG

3499
9372
305869
44671
29674
13272
6848
889
21693
3628
7907
44161
29580
4456
13669
23824
87099
57024
48132
36815
29174
103857
129013
73503
76820
115539
29901
84216
33040
30205

SEPT

3204
227
13248
9221
20543
2180
3022
0
6589
2531
754
130
330
326
7521
10054
133

0
49009
1240
1298
22748
80322
80834
23634
37909
16975
5074
3821
0

ocT

[2%]
o~
D OO OO O DO N OO o

.
~O
[o%] ——
D O~

1063
6553
2752
7780
2842
9%
240
968
0

NOV  DEC  TOTAL,

10232
10082
64814
79175
52872
82008
44375
7548
40640
10399
10348
75109
16389
8614
31338
72833
98734
87381
152733
48113
70900
212041
241950
232952
153439
266882
98021
122073
83673
32718



SPECIESss PORTssvvessr YR

CHINDOK
CH7T 00K
€. 0K
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CRINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
{ 0K
Ch.n00K
CHINOGK

BROOKINGS 52
BROOKINGS 53
BROOKINGS 54
BROOKINGS 33
BROOKINGS 54
BROOKINGS 57
BROOKINGS 58
BROOKINGS 59
BROOKINGS 60
BROGKINGS 61
BROOKINGS 62
BROOKINGS 63
BROOKINGS 64
BROOKINGS 63
BROOKINGS 44
BROOKINGS 67
BROOKINGS 68
BROOKINGS 69
BROOKINGS 70
BROOKINGS 71
BROOKINGS 72
BROOKINGS 73
BROOKINGS 74
BROOKINGS 73
BROOKINGS 74
BROOKINGS 77
BROOKINGS 78
BROOKINGS 79
BROOKINGS 80
BROOKINGS 81

BROOKINGS

Appendix C-2.6
TOTAL SALHON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN BROOKINGS

JAN FEB HAR APR

[~ =~ =

HAY

0

0

0

0

659
1091
2558
987

0
30945
12957
18783
3288
10139
2396
43019
11870
26667
14128
19267
23507
14941
2412
3259
1382
19301
7018
3435
§1967
40296

JUN

0

0

127
19591
152
3634
1987
2739
1222
1146032
146816
63537
14076
24494
37924
34654
14138
134423
94971
135346
84178
47873
17389
43610
27746
35274
38096

14422
263

JUL

48

88
1243
2297
3952
1624
3g49
668
13559
173062
71297
259178
82008
84807
32415
90822
49966
62669
81087
144804
75243
123207
49291
227363
48014
134880
20253
319042
27622
42540

AUG

123
153
445
1356
2057
1816
2822
829
29475
145041
90808
20449
23992
29447
8781
14750
18959
20881
109626
156502
28244
10420
23648
28599
25729
71422
14857
201282
77373
345329

SEPT
0

0

0
33
b4

30
716
1354
49391
1843
7871
12168
12192
4431
13078
9040
3467
1687
26680
7748
319035
10779
31451
44967
38309
47045
31840
68413
102106
132329

ocT

[~ 2N = W)

0

23

390
332
25445
4649
1080
4053
15110
10017
20506
7619
4005
25484
11029
26316
103846
70380
17323
21637
49375
51858
33277
134484
27573
116610

NOV  DEC

15607 2599
10572 1070
10512
29052
43130
21683
13244
17019

TOTAL,

i
241
1813
4797
8489
8242
12322
8909
119292
474563
203027
378209
150987
154004
115330
221720
104425
271916
337792
492013
348943
279589
160171
383324
201049
388832
188471
748341
324309
6943835



SPECIESO‘ PORT’QO [EEAN) YR

CHINOOK
™ NOOK
.. 100K
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINGOK
CHINGOK
CHINOOK
CHINDOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINCOK
CHINOOK
CHINOOK
CHTNOOK
i00K
CHINOOK
CHINGOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
" CHINOOK
CHINGOK
CHINGOK
CHINQOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINGOK
CHINGOK
CHINOOK
CHINDOK
[ N':]UK
Cioaof00K
CHINOCK

£o0s
cods
£00S
£00s
Coos
coes
£00S
coos
c00s
£00s
coos
€00s
€oos
coos
coos
coos
€00s
€o0s
£00s
cogs
C00S
oos
£oos
coos
Coos
£oos
C00S
Coos
Coos
£00s
coos
coos
coos
coas
oos
Caos
€00s
coas
£00S
£o0s
£o0s
co0s
C00s
£00s
C00S
€00s

BAY 23
BAY 26
BAY 27
BAY 28
BAY 29
Bay 30
BAY 31
BAY 32
BAY 33
BAY 34
BAY 33
BAY 36
Bay 37
baY 28
BAY 39
RAY 40
BAY 41
BAY 42
BAY 43
BAY 44
BAY 435
BAY 46
BAY 47
BAY 48
BaY 49
BAY 50
BAY 51
BAY 352
BAY 53
BAY 34
BAY 55
BAY 56
BAY 57
BAY 58
BAY 59
BAY 40
BAY 61
BAY 42
BAY 63
BAY 44
BAY 43
BAY 64
BAY 67
BAY 68
BAY &9
BAY 70

€00S BAY 71

coes

BAY 72

€00S BAY 73

Ccoos
coos
00§
€00s
oos
£00s

BAY 74
BAY 735
BAY 76
BaY 77
Bay 78
BAY 79

3

— B
S OO O o O OO O T OO OO OO

Appendix

LU—4L./

TOTAL SALMON POUNDS (ROUND) LANDED BY

FEB HAR
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

23 0
0 0
0 0

36 0

0 0

2683 2791
0 0
124

0

0

0

0

0

748

APR

SO DO DV OO OO

2890

2083
153
6228
265
4748
1369
87
1180
294
484
82
378
383
716
97
22
198
154
477

HAY

0

297

0
103058
31558
0
5858
0

0

2

0

278
214
405
178
236
44
1030
0

313
2892
37192
93712
7053
14112
998
3367
2377
0
15407
87288
22454
97633
807435
21149
84886
10479
3061
6419
§080
7828
6026
2167
5499
15203
7642
4863
2931
1422
2681
2375
12274
52058
10040
26354

JUN

738
380
7781
4438
949
34782
9230
1824
7476
2693
441
1758
11838
11034
15143
6423
14302
31976
9340
79610
37283
81724
43993
13649
9039
43091
91403
38120
18042
99003
155826
139238
267004
389635
75252
76704
366014
20433
94494
18277
31848
27344
29970
32177
169308
83867
31262
134076
39333
138451
161798
140637
128713
110400
207

THE TROLL FISHERY IN COOS BAY

JUL

78338
34048
31084
17340
171837
48296
23961
5841
67796
32643
63134
33049
17588
133958
37160
191533
103734
107723
39745
69892
18723
155922
223089
134808
36244
43873
190084
123429
82698
73548
102618
2333
363452
176019
30917
150702
50346
26436
227271
23587
31916
34324
185077
177202
134397
107403
22137
132123
347165
252754
360452
198980
372784
193209
229745

AUG

0
17259
74943
85004

148903
44257
14597

7185
53591
8427
59495

134908

120255
74741
11449

131953
54715
23351
85801

301120

257316

277545

109147

285506
85512
40956

302822

235332

128471

173284

387151

1008279

373137

23221
4952

315581
65448
41844

123164

138063
44410
61961

116341

171897

149259

113535
43477
57541

767697

460287

238896

179730

382943

105169

368412

SEPT

2077
13963
8577
7377
24047
7343
944
3504
13159
10182
29443
186477
60528
16096
11086
58051
16910
43004
23022
194122
209083
58219
37340
44502
16918
47632
123879
37549
4226
47942
144890
101572
40143
14493
4379
578435
72298
43279
12366
18332
17647
77941
52473
1724
31443
158482
9514
6541
232329
203397
2253435
66882
87170
29433
38359

ocT

0

339
1206
1139
4804
1504
2080
0
232684
2417
1199
37756
7146
1934
3362
328
7225
500
7590
26790
28021
10379
2712
3944
859
975
98
1092
343
4197
617
3034
N
10120
1588
3216
9333
2147
1489
403
704
656
116
23
1380
94886
17596
3295
170543
65673
38190
114691
14714
1254
77132

NOV

oo OO e oo

[y
(2]

3960

2333

DEC

(=]
O OO O DO T OO OO O O

[y
~

1434
10
14

0

TQTAL,

88153
86504
123591
219800
382100
176184
58472
18356
165288
56386
155744
427313
217549
239013
80480
388788
197152
208202
190624
672018
577974
621178
596142
492390
145767
179525
671723
437899
233782
175397
882028
1507950
1145845
694386
146465
489199
251655
140949
465290
207922
134667
230953
388224
409100
523373
568733
128946
336529
1578800
1127357
1047533
610196
1058341
453908
740209



SPECIESss PORTvve1eees YR

CHINOOK CO0S BAY 80
CHT 00K coos BaY 81

€00S BAY

Appendix C-2.8
TOTAL SALHON POUNDS (ROUMD) LANDED BY THE TROLL FISHERY IN COOS BAY

JAN FEB HAR APR HAY JUN JuL AUG  SEPT ocr

48117 115459 203281 208244 83100 80098
24176 696 55443 132602 15926 15292

NOV

103
560

DEC

TOTAL,

740402
2448935



SPECIES+s PORTovsseres YR

CHINOOK
¢ 90K
CH‘HOOK
CHINGOK
CHINOOK
CHINOOK
CHINGOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOX
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINQOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHTNDOK
v 30K
CHINGOK
CHINOOK

DEPOE BAY 52
DEPOE BAY 53
DEPOE BAY 54
DEFOE BAY 53
DEPOE BAY 56
DEPOE BAY 57
DEPOE BAY 58
DEPOE BAY 59
DEPOE BAY 60
DEPOE BAY 61
DEPCE BAY 62
DEPGE BAY 463
DEPOE BAY 64
DEPOE BAY 45
DEPOE BAY 66
DEPOE BAY 67
DEPOE BAY 68
DEPOE BAY 69
DEPOE BAY 70
DEPOE BAY 71
DEPCE BAY 72
DEPOE BAY 73
DEPGE BAY 74
DEPOE BAY 73
DEPOE BAY 76
DEFOE BAY 77
DEPOE BAY 78
DEPOE BAY 79
DEPOE BAY 80
DEPOE BAY 81

UEPOE BAY

Appendix C-2.7

TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN DEPOE BAY

JAR FEB HAR APR

(== - I -~ — N~ R -]

HAY

229
163
1493
1582
175
473
425
203
1221
139

181
183
i3
2143

467

390

JUN

23043
17013
24704
44620
3836
13192
10991
3577
1927
6086
789
1581
971
1144
2287
3130
1471
4220
13378
1510
4395
7139
10269
10664
3691
19088
3977

0

JUL

23904
25511
29840
13574
28233
15843
34549
12351
13400
22562
3039
2830
2282
3804
3830
8665
4628
5122
6723
4874
10823
46535
44827
16527
19272
22349
14717
6783
4058
8353

AUG

37563
29333
52833
20328
28743
33143
94904
37368
38107
6293
4307
8143
5872
3644
12267
2301
8157
8933
15175
14888
47036
39815
10729
17503
11103
17104
6203
6042
4498
6066

SEPT

50438
2641
3661

14590

30758

45765
18910
7982
6748
4967
4853
763
1263
8640
27435
2732
1302
623
4160
164
937
26632
8774
14698
6435
2213
639
33

35
126

ocT

§279
254
1231
1493
11114
366
7439
1514
2148
34
28
449
440
981
68
44
126
90
693
141
563
12841
86

942
1460
18

NOV

DEC

TOTAL,

143458
75111
115888
96287
102859
108852
189455
64993
63639
40287
13327
13824
10837
18213
21197
16872
15730
19117
40186
21577
45958
132942
74848
48577
37666
64561
25574
13343
8591
15135



Appendix C-2.10
TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN GARIBALDI

SPECIESss PORTevsssses YR JAN FEB HAR APR HAY JUN Jut AUG  SEPT gCT  NOV  DEC  TOTAL.

CHINOOK  GARIBALDI 52 0 0 441 3008 2349 1Al 743 46 8220

00K  GARIBALDI 33 0 0 561 405 1561 7098 1012 0 10637
CHINOOK  GARIBALDI 54 0 104 0 440 2686 28627 354 0 32201
CHINOGK  GARIBALDI 53 0 0 4881 543 5928 38195 4940 0 54507
CHINOOK  GARIBALDI 56 0 303 37 7907 1139§ 1090 0 20732
CHINOOK  GARIBALDI 57 0 0 4562 11349 3163 1129 113 20340
CHINOOK  GARIBALDI 38 0 0 7227 9599 4265 387 27 21505
CHINOOK ~ GARIBALDI 59 0 110 2029 2105 53502 624 30 10420
CHINOOK  GARIBALDI 60 98 40 1445 2552 3824 603 0 8542
CHINOOK  GARIBALDI &1 94 17 884 1348 4263 903 257 7768
CHINOOK  GARIBALDI 42 0 15 1057 644 1034 167 18 2937
CHINOOK  GARIBALDI 43 0 0 49 543 5803 2824 182 9403
CHINOOK  GARIBALDIL 64 0 0 461 3156 8029 798 71 125135
CHINOOK ~ GARIBALDI 45 0 0 388 1188 333 8217 453 13611
CHINOOK  GARIBALDI 46 0 913 178 9004 4040 1840 0 15573
CHINGOK ~ GARIBALDI &7 0 129 10721 8344 12900 470 0 32564
CHINDOK ~ GARIBALDI 48 0 286 1824 20681 9849 281 0 32924
CHINDOK ~ GARIBALDI 49 0 2148 14299 4469 12043 2632 1490 37081
CHINOOK  GARIBALRI 70 0 9 11973 13199 A9 1527 352 31179
CHINOOK ~ GARIBALDI 7t 0 112 3192 3510 10933 644 33 18448
CHINOOK ~ GARIBALDI 72 0 St1 5394 5054 14157 838 181 26135
CHINOOK ~ GARIBALDI 73 138 712 253 5930 24525 7910 2491 48437
CHINOOK  GARIBALDI 74 0 596 2818 13482 29845 7044 142l 35426
CHINGOK  GARIBALDI 73 0 113 5490 17728 14758 4012 83 42184
CHINOOK  GARIBALDI 76 13640 33419 13600 12527 4762 681 78649
CHINOOK ~ GARIBALDI 77 1549 124858 103297 18733 13881 4343 266681
rTvgoK  GARIBALDI 78 331 23687 33215 9589 1888 2312 71022
¢ 00K  GARIBALDI 79 1342 1623 18006 20215 401 2340 43927
CHINOOK ~ GARIBALDI 80 6488 39135 5524 29411 1536 679 49775
CHINOOK  GARIBALDI 81 4823 30618 17804 224 541 56040

GARIBALDI



Appendix C-2.11
TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN GOLD BEACH

SPECIES,s PORTvvrvsess YR JAN  FEB  HAR  APR HAY JUN JUL  AUG  SEPT  OCT  NOV DEC  TOTAL,
CHINOOK  GOLD BEACH 52 0 0 0 0 0 0 0 0 0
MoK GOLD BEACH 53 0 0 0 0 0 0 0 0 0
L...00K GOLD BEACH 54 0 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 55 0 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 56 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 57 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 58 0 0 0 0 0 0 0 0
CHINGOK  GOLD BEACH 59 0 0 0 0 0 0 0 0
CHINOOK  GOLD BEACH 60 0 0 0 0 0 0 0 0
CHINOGK  GOLD BEACH 61 0 104 1868 1176 479 583 44 4456
CHINOOK  GOLD BEACH 62 115 72 21 19 242 141 13 623
CHINOOK  GOLD BEACH 63 0 0 0 842 714 17 0 1575
CHINOOK  GOLD BEACH &4 0 124 175 1725 630 172 0 2826
CHINOOK  GOLD BEACH 65 0 I3 949 1995 2438 930 0 6345
CHINOOK  GOLD BEACH 46 0 169 2433 616 2208 2590 6 7722
CHINOOK  GOLD BEACH &7 0 551 653 M 577 0 0 4912
CHINOGK  GOLD BEACH 48 0 138 102 5994 5513 483 0 12430
CHINDOK  GOLD BEACH 49 0 0 4291 1893 4085 223 0 12492
CHINGOK  GOLD BEACH 70 0 0 2400 3235 5107 376 0 11118
CHINGOK  5OLD BEACH 71 0 0 2516 14009 26540 1987 0 45052
CHINGOK  GOLD BEACH 72 0 168 11489 24639 52460 29619 2032 120407
CHINOOK  GOLD BEACH 73 0 190 7630 60404 24215 9676 490 102405
CHINOOK  GOLD BEACH 74 0 0 2820 18761 8282 4953 0 348164
CHINOOK  GOLD BEACH 75 0 0 8409 37904 11660 14879 13 73085
CHINOOK  GOLD BEACH 76 0 904 24017 57963 38195 0 119079
CHINODK  GOLD BEACH 77 0 2593 144371 108046 38977 1391 315398
CHINOOK  GOLD BEACH 78 8 11542 33979 63572 34794 451 146546

Q0K GOLD BEACH 79 20 584 29941 197938 14146 1845 244514
CHINOOK  GOLD BEACH 80 5604 4810 8435 71873 25254 191 7% 114443
CHINOOK  GOLD BEACH 81 614 1949 51389 474 84 54734

GOLD BEACH



SPECIES:s PORTvevasses YR

CHINOOK
CHTNOOK
¢ 0K
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINQOK
CHINGOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
0K
00K
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINCOK
CHINOOK
CHINOOK
CHINGOK
L .00K
CHINCOK

NEWPORT 23
NEKPORT 26
NEWPORT 27
NEWPORT 28
NEWPORT 29
NEWPORT 30
NEWPORT 31
NEWPORT 32
NEWPORT 33
NEWPORT 34
NEWPORT 33
NERPORT 36
NERPORT 37
NEWPORT 38
NEWPORT 39
NEWPORT 40
NEWPORT 41
NEWPORT 42
NEHPORT 43
NEWPORT 44
NEWPORT 45
NEBPORT 46
NEWPORT 47
NEBPORT 48
NEWPORT 49
NEHPORT 50
NEWPORT 5t
NEWPORT 52
NEWPORT 33
NEWPORT 54
NEWPORT 33
NEHPORT 56
NEWPORT 57
NEWPORT 58
NEHPORT 59
NEBPORT 60
NEWPORT 61
NEBPORT 62
NEWPORT 63
NEHPORT 64
NEWPORT 65
NEWPORT 64
NEWPORT &7
NEWPORT 68
NEWPCRT 49
NEWPORT 70
NEWPORT 71
NEWPORT 72
KEWPORT 73
NEWPORT 74
NEWPORT 75
NERPORT 76
NEWPORT 77
NEWPORT 78
NEWPORT 79

JAN

Lend
N O
O Dl O O PO OO OO COO T OO O

Appendix C-2.12

TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN NEWPORT

FEB HAR
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
23 46

0 0
100 0
37 14

223 270

0 0
38

39

0

0

0

7135

0

APR

OO O C OO OO T OO OOV OD

<

13
1274
118
920
132874
191t
50908
601
2708
0
2040
0
3624
7064
2066
8794
900
9422
2820
3383
b4
1980
Q
369
2811
2582
4040
177
376
0
493
877
154

HAY

148

1930
383
712

87
138
14330
74404
160419
24499

4494

2804

2963

1324

1476

15491
251831
77214
43282
36190
12327
84302
2022
2159
1460
8193
1335
2043
3069
20364
17683
10899
12501

4984
10220

2907

6598

7381

40837

3949

70724

JUN

105

0

4462
1462
2087
1321
9067
4261
798
2003
7956
858
3234
97762
148521
128
51734
38062
4010
30429
6699
52820
33220
5753
87408
134818
209381
248492
22184
107714
272964
330162
336047
47886
40187
38193
34849
30589
38135
14142
35311
40241
100779
29926
70563
38581
23155
34503
54009
75197
111073
49244
124817
101558
190

JuL

46289
21927
12740
3192
73693
38364
17173
14807
106161
80760
82614
12055
454140
141559
145539
124823
157453
59632
35493
44404
5312
54928
388762
67729
234061
50449
493523
514554
252650
243804
198226
916604
297364
173632
18484
56241
215149
32735
25634
104685
26385
39779
83858
21037
41073
31303
18543
40303
190387
222048
90445
131904
146234
205982
213700

AUG

86109
9205
14230
11009
26177
57128
8480
14751
84618
45908
29671
99474
350879
45990
23018
58510
325347
2548
15948
40461
142445
321572
377544
237928
259856
54619
163692
370643
409857
184449
414844
431987
104839
164128
54528
138507
59188
33329
30459
78944
36256
546951
45267
20783
14430
143599
43345
74289
448124
106155
111257
162123
419407
171258
175943

SEPT

27838
300
1308
2452
30194
8651
241
1102
7878
15144
4770
135679
33246
14964
16158
36037
3484
9441
3077
19678
176893
202984
197134
123654
36359
102989
127453
154321
161062
112830
288291
101620
155602
32557
15388
15498
3181
17349
7644
6669
63083
21254
13157
2840
2203
42792
6327
18017
87807
42240
20040
16612
32888
120343
53189

acr

34

23
512
1208
408
41

0

0

526
107
213
102673
21733
461
2871
1071
202
287
112
2498
39774
28043
13174
5919
9753
899
7586
36868
639
6926
19083
37284
759
7257
1015
4488
12377
1157
10
297
1968
1632
419
217
210
18152
423
19672
161157
1977
2303
17347
4831
25004
31422

NOV

oo oD

b
R
N oo © O O O OO

~2
o
oo

—
-
(7 I = - - I~ WY

4468

139

1763
32

bl
«

(4]

[

1
C VO N O OO O SO

N O OO OO O O

T0TAL,

160373
31453
33252
21673

132563

103507
Jo441
34921

199981

143724

126184

353444

863258

300736

136107

227496

338405

110828
38789

138909

390391

737792

1323772

467195

682877

347238

1007310
1326419
849908
471949
1448843
1501932
941978

492444

143031

358851

362586

120703

105434
70910

166400

172289

249360

97749
150224
283303
104874
193770
952197
431401
142070
384781
771014
$29841
990200



Appendix C-2.13
TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN NEWPORT

SPECIES+e PORTowsosvss YR JAN FEB HAR APR HaY JUN JUL AUG  SEPT 0CT  NOV  DEC  TOTAL.

CHINOOK NEWPORT 80 BB098 114484 68943 208250 32340 49235 23 563395
oK NEWPORT 81 96093 3490 106250 118513 3404 7153 332905

NEWPORT



Appendix C-2.14
TOTAL SALMOH POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN PACIFIC CITY

SPECIESss PORTessovses YR JAN FEB HAR APR HAY JUN Jul MG SEPT 0CT NOV DEC  TOTAL.

CHINOOK PACIFIC CITY 52 0 0 0 0 250 33 12§ 0 404
CPTv00K PACIFIC CITY 33 0 0 0 0 47 100 0 0 147
[ JOK PACIFIC CITY 34 0 0 ¢ 25 948 506 0 0 1479
CHINOOK PACIFIC CITY 33 0 0 0 124 1528 457 399 0 2503
CHINGOK PACIFIC CITY 36 0 5] 512 4383 9782 204 14 14920
CHINOOK PACIFIC CITY 57 0 0 847 2344 576 1349 79 3233
CHINOOK PACIFIC CITY 58 0 43 36 4358 5987 2001 0 14443
CHINOOK PACIFIC CITY 59 0 (14 1042 1523 3039 263 139 6120
CHINDOK PACIFIC CITY 40 0 90 393 1129 669 1001 0 3284
CHINOOK PACIFIC CITY 41 0 0 2 870 1144 376 38 2519
CHINGOK PACIFIC CITY 62 0 0 0 93 431 695 0 1224
CHINOOK PACIFIC CITY 63 0 0 42 253 347 153 0 995
CHINOOK PACIFIC CITY 64 0 0 41 442 1343 1823 0 3549
CHINOOK PACIFIC CITY 63 0 0 104 112 202 430 0 848
CHINDOK PACIFIC CITY 46 0 10 388 2482 2329 401 0 5010
CHINDOK PACIFIC CITY 67 0 18 1153 1592 3447 1332 0 7582
CHINODK PACIFIC CITY é8 0 0 1830 7085 11076 3804 5719 29514
CHINOOK PACIFIC CITY &9 0 0 2783 3168 4833 2857 1281 16942
CHINOOK PACIFIC CITY 70 494 524 7440 3456 5950 5149 240 23973
CHINGOK PACIFIC CITY 71 0 13 1123 2264 10939 3700 238 18347
CHINOOK PACIFIC CITY 72 0 115 329 3650 11025 2292 245 20624
CHINOOK PACIFIC CITY 73 0 0 3134 10222 17704 5366 1837 38263
CHINOOK PACIFIC CITY 74 0 0 4939 13744 0841 4030 935 32489
CHINGOK PACIFIC CITY 75 0 12 7636 133484 17782 850 0 39624
CHINOOK PACIFIC CITY 76 0 12224 125857  B8B19 680 484 34746
CHINOOK PACIFIC CITY 77 78 7134 M35 14432 2212 1381 61372
CHINGOK PACIFIC CITY 78 21 4590 13443 12503 979 9350 34484
. 70K PACIFIC CITY 79 20 4801 9534 99 48 14302
Chind0K PACIFIC CITY 80 32 183 J062 17939 2191 147 23554
CHINOOK PACIFIC CITY 81 23 17440 13243 229 423 31358

PACIFIC CITY



SPECIES.s PORTwoovaaes YR

CHINOOK
CHTMNOK
o X
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
EHINOOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
0K
ChaundOK
CHINOOK

PORT ORFORD 52
PORT ORFORD 53
PORT ORFORD 54
PORT ORFORD 53
PORT ORFORD 54
PORT ORFORD 37
PORT ORFORD 38
PORT ORFORD 59
PORT ORFORD 40
PORT ORFORD 41
PORT ORFORD 62
PORT ORFORD 63
PORT ORFORD 64
PORT ORFORD 63
PORT QORFORD 66
PORT ORFORD &7
PORT ORFORD 48
PORT ORFORD 69
PORT ORFORD 70
PORT ORFORD 71
PORT ORFORD 72
PORT ORFORD 73
PORT ORFORD 74
PORT ORFORD 73
PORT ORFORD 74
PORT ORFORD 77
PORT CRFORD 78
PORT ORFORD 79
PORT ORFORD 80
PORT ORFORD 81

PORT ORFORD

Appendlx U—2Z4.10

TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN PORT CRFORD

JAR FEB HAR

[~ R~ ~

APR

C OO C OO OO OO

® R o
A o> N

N B
NUOo @ o

HAY

L= - 3 =1

141
74435
139
245

139

12

307
160
821
712
1359
1577
419
23
446
183

114

8507
7417

JUN

30248
1209
1509

21611
4594

40473

85851

11882
6787

133
344
6204
3933

11512
2211
4965
2500

28348

31327

13890

46657

29046

13763

24409
7259

22648

34768

32539

Jut.

33141
208414
13624
24662
40752
70794
29234
19496
22752
1545
m
35862
18794
12809
20370
23993
42794
34731
32663
1868
30201
104806
36357
68363
22841
121108
45303
41516
56481
25514

AUG

105544
73662
111422
50430
97705
118990
6849
2874
14389
12335
7431
60410
18686
19608
43393
21393
23787
25014
67210
48670
54946
64686
118698
115293
58002
830486
38772
103402
149912
56684

SEPT

9439
4035
8240
10384
114
6444
17497
1539
9764
1252
814
272
2168
61
20794
8643
1250
14359
45224
143
27333
32071
16873
228448
56953
71877
26803
3858
23460
11348

ocT

==~ - -

183
9408
4062
9387
13419
13573
11288

8568
11165
20364
33509
18512
12851

8471

NOV

12286
6929
14354
38012
25943
17662
6443
3913

DEC

404
283

TOTAL.

178372
98117
136792
107087
143198
2346848
148238
36244
54139
152835
8980
102887
43578
44002
84748
61301
70714
94005
181285
775337
174133
2444603
209737
452381
170754
337292
223214
186950
290193
125149



SPECIESss PORTesvevess YR

CHINGOK
CH- 0K
Cr.. .JOK
CHINDOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOCOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINDOK
CHINOOK
CHINDOK
CHINOOK
CHINOODK
CHINOOK
CHINOOK

DoK
Chan0OK
CHINOOK

SIUSLAY BAY 52
SIUSLAW BAY 53
SIUSLAW BAY 54
SIUSLAY BAY 53
SIUSLAH BAY 34
SIUSLAW BAY 57
SIUSLAW BAY 58
SIUSLAW BAY 39
SIUSLAW BAY 60
SIUSLAY BAY 61
SIUSLAY BAY 62
SIUSLAY BAY &3
SIUSLAH BAY 44
SIUSLAW BAY 635
SIUSLAH BAY 66
SIUSLAW BAY 67
SIUSLAY BAY 48
SIUSLAW BAY 69
SIUSLAW BAY 70
SIUSLAH BAY 71
SIUSLAW BAY 72
SIUSLAW BAY 73
SIUSLAW BAY 74
SIUSLAY BAY 73
SIUSLAY BAY 74
SIUSLAW BAY 77
SIUSLAW BAY 78
SIUSLAY BAY 79
SIUSLAW BAY 80
SIUSLAY BAY 81

SIUSLAH BAY

Appendix C-2.16

TOTAL SALHON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN SIUSLAW BAY

JAN FEB HAR APR

L~ - =

ccovoT oS

1880
89
827
583

154

[~

[~ =~ - =N ~1

HAY

384
0
1002
2418
10643
3580
3789
9122
15782

738
1167
924
17674
431

543

L= — I = A - -

153
23

2042
16304
3854

JUN

19642
6434
14950
16353
20292
32272
6945
13308
8323
7423
26015
46429
12808
8201
16369
523
1768
422
1175
427
5448
1477
352
7766
4794
1473
7564
14
3994

JUL

35521
34493
42181
6741
98647
40948
20704
2307
22997
43490
41994
107747
22657
9437
6002
2433
772
246
498
1671
3897
23452
8018
30784
9793
17431
12927
31539
17354
20208

AUG

61444
57517
68204
65944
35704
26514
16489
2117
12863
8183
7561
89662
12398
3474
8924
331
867
289
3741
3230
504
29714
6486
31383
14603
8826
2897
26174
8256
6448

SEPT

333

. 13509
45198
17081
2002
4301
7799
1249
1917
9853
3639
2509
273
1038
567
10

37
70

0
1571
1)
1272
394
3213
107
2091
4457
276
1255
0

ocT

38
0
7514
0

0
K}
0
54
37
1719
257

45

NOV

DEC

TOTAL.

117362
111953
179049
108339
147308
109446
55726
24159
45799
72759
81053
248097
49170
35978
322935
3837
3987
1047
5614
4899
9910
38649
13703
73148
29916
29844
27831
60058
49203
30857



SPECIES+s PORT4eoo00sss YR

CHINOOK
¢ 00K
Coreni00K
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINDOK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINGOK
CHINOOK
CHINOOK
CHINDOK
CHINOOK
CHINOOK
CHTNOOK
( DOK
CHINOOK
CHINOOK

HINCHESTER 52
HINCHESTER 353
HINCHESTER 34
HINCHESTER 53
HINCHESTER 56
WINCHESTER 57
WINCHESTER 58
WINCHESTER 59
WINCHESTER 60
WINCHESTER &1
WINCHESTER 62
HINCHESTER 63
WINCHESTER 44
WINCHESTER 65
WINCHESTER &6
HINCHESTER 67
BINCHESTER 68
HINCHESTER &9
WINCHESTER 70
WINCHESTER 71
WINCHESTER 72
WINCHESTER 73
HINCHESTER 74
WINCHESTER 75
YINCHESTER 76
HINCHESTER 77
HINCHESTER 78
WINCHESTER 79
HINCHESTER 80
HINCHESTER 81

HINCHESTER

TOTAL SALHON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN WINCHESTER

JAN FEB HAR

L= =T = 3 =1

APR

0

0

89
5332
4479
257
i3
142
283
69
138
13

770
161
154

97

206

170

HAY

40
38
2337
1194
50623
27620
12694
2543
4411
818
438
950
649
1930
378
535
3119
1324
859
102
64
442
430
727
4787
14532
1139
141435
8707
1475

JUH

7871
1553
13814
110294
107639
84938
27448
4406
1607
2038
4064
94352
1683
3362
1942
2790
18664
19330
14442
7333
12393
9223
4925
39837
17470
12160
13720

33582

JuL

15299
5594
63397
89980
81443
48574
17503
2386
3448
12169
3914
7112
3441
6149
6587
8604
18200
22244
16474
4535
18758
96574
21549
37767
31408
62290
40280
67793
31508
30774

AUG

15967
6833
17919
81023
144026
21421
7544
1508
13424
33033
9343
6647
6304
0
3272
3924
7037
11601
21707
7846
1373
111382
14041
22843
24324
79824
287935
41422
18467
10270

SEPT

1220
1341
Hum
14385
14433
5044
2704
893
3425
5940
642
1012
1520
0
1978
1128
883
3314
2243
4135
4401
7109
3342
14380
2497
4223
1956
1836
11724
719

acY

407
6273
24182
296
47
309
1319
93
1127
360
69

NOV

DEC

TOTAL.

40476
15428
112848
392547
403427
188080
68967
12129
29075
34613
20770
25186
13994
11461
16188
17814
48064
37964
55727
26378
43262
249009
46603
115609
80792
174350
86155
126323
124348
43309
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CHINOOK
~ - NgOK
.. (00K
CHINOOK
CHINOOK
CHINOOK
CHINGOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOCK
CHINDOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK
CHINOOK

Muc .

49
50
51
52
3
54
53
56
57
58
39
60
61
62
63
64
63
54

Appendix C-2.18

TOTAL SALMON POUNDS (ROUND) LANDED BY THE TROLL FISHERY IN MiSteLLANEcius PeRTs
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Commercial troll and ocean sport chinook catches {thousands of fish), 1971-1984 and 1971-1975 average.
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California Oregonb! Hashingﬁonc/ Southeast
State State State PFHMC Area Canadian Alaska Grand
Year Troll Sport Total Troll Sport Total Troll Sport Total Troll Sport Total Troll  Troll  Total
1971 434 188 622 103 30 133 252 160 412 789 378 1,167 1,270 334 2,771
1972 492 200 692 127 44 171 203 212 415 822 456 1,278 1,223 242 2,742

1973 817 198 1,015 363 61 424 317 204 521 1,497 463 1,960 1,091 308 3,359
1974 492 157 649 224 37 261 353 215 568 1,069 409 1,478 1,178 322 2,978

1975 579 104 683 225 76 301 274 262 536 1,078 442 1,520 1,103 287 2,910

SI-1975663 170 733 209 49 258 280 210 490 1,052 429 1,481 1,173 299 2,953
verage

1976 540 81 621 184 79 263 361 171 532 1,085 331 1,416 1,249 231 2,896
1977 563 127 690 340 61 401 268 175 443 1,171 363 1,534 1,L11 272 2,918
1978 519 84 603 192 23 215 166 96 262 877 203 1,080 1,033 376 2,489
19793/ 659 123 782 245 21 266 148 77 225 1,052 221 1,273 997 338 2,608
19803/ 575 86 661 209 19 228 133 54 187 917 159 1,076 1,002 300 2,378
19816/ 549 84 633 160 29 189 117 84 201 826 197 1,023 868 248 2,147
19822/ 750 149 899 232 39 271 160 107 267 1,142 295 1,437 994 242 2,762
19833/ 274 62 336 79 25 104 77 48 125 430 135 565 172 271 1,608
19843/ 291 89 380 64 17 81 29 ? 36 384 113 497 802 240 1,539
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a/ Preliminary from 1979 for California; from 1979 for Washington, and from 1981 for Oregon.
b/ Includes catches from California, “Washington, and Alaska landed in Oregon.
¢/ Includes catches from California, Oregon, and Alaska landed in Washington.
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Coastal Spring Chinook

JWOT

Sport catch of spring chinook salmon in Oregon.coastal streams, 1970-79.2-P (Berry 1981)

L
wn Q
2. Run Year a
& Stream 1970 | 1971 1972 - 1973 1974 1975 1976 1977 1978 1979 o
- '
e Coastal Tributaries e
[« e}
=~  Alsea River & Bay 35 30 10 5 11 17 7 25 4 g "
5 Alsea River, N.F. - - - -- - -- - 6 4 13 5
g. Applegate River -- -- -- -~ -- -- -- -- 0 3 P
®  Big Elk Creek -- -- -- -- -- -- -- -- 0 3 &
- Coos River & Bay -- - - -- - -- - -- 0 5 n
® Coos River, S.F. - - -- -- - - - -- 0 10 2
>~ Coquille River & Bay -- -- -- -- - -- - - 0 17 §
= I11inois River -- -- -- -- -- - - m 0 3 =
— Kilchis River 8 43 3 19 16 29 22 48 94 22
3 Miami River 5 0 0 4 0 8 4 6 0 0 =
) Nestucca River & Bay 132 340 245 228 478 623 421 1,040 627 741 §
Nestucca River,Little 8 0 0 14 4 1 9 5 6 0
Rogue River 11,970 9,395 9,577 6,589 6,836 5,223 4,566 4,600 6,683 11,328 =
Salmon River 103 0 28 7 0 24 26 33 5 8 ¢
Siletz River & Bay 56 89 39 15 118 100 94 237 47 58 o
Siletz River, N.F. - .- -- .- -- -- -- 3 0 0 3
Siulsaw River & Bay 673 10 389 25 39 0 0 0 0 0
S1ick Rock Creek o
(Salmon River) -- -- - -- - . -- - 3 0 &
Tillamook Bay 75 51 29 29 40 0 45 122 334 396 g
Tillamook River 25 28 1 10 18 4 0 3 0 0
Trask River 416 1,150 190 828 1,182 1,149 1,980 2,510 2,101 1,541 ¢
Trask River, N.F. -- -- -- -- -- - - 6 12 0 o
Trask River, S.F. - -- ~-- -- - - - - 9 6 5
Umpqua River 12,059 7,854 7,236 3,193 2,854 4,092 3,252 1,505 1,008 1,010 -
Umpqua River, N.F. 2,016 1,659 3,973 2,052 2,286 1,902 2,691 1,568 1,124 737 3
Umpqua River, S.F. 19 4 11 0 5 37 57 14 3 30
Wilson River 72 363 147 218 287 503 286 887 1,004 469 1,
Yaquina River & Bay - -- - - - _— -- - 0 9 ©
Unclassified -- -- -- -- - -- - 1,060 20 -~ ©
Total 27,672 21,016 21.878 13,236 14,174 13,712 13,460 13.78¢ 13,088 16,390
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SUMMARY.

Any reprogramming or enhancement efforts should rely on sound biological,
environmental and management factors. The purpose of this assessment is to
show that such a program has the potential to have a positive economic effect
on the Oregon coastal communities. No, specific recommendations for management

policies are made with this assessment.

INTRODUCTION.

A review of current information available on the health of the Chinook
Salmon in the Oregon offshore fishery1 was recently presented to the Oregon
Coastal Zone Management Association, Inc. (OCZMA) by Hillary Egna and Jim
Lannan.

The report contains a synthesis of available information on the status
of the Oregon coastal chinook stocks and on the interaction of hatchery and
native fish. The report considers the following: 1) contribution to the
Oregon offshore fishery; 2) abundance; 3) distribution and disease problems
of Oregon coastal chinook stocks. Genetic risks and carrying capacity
limitations are evaluated qualitatively.

The report identifies sevéral Oregon coastal chinook stocks that tend
to contribute heavily to the Oregon offshore‘fishery. These are the Umpqua
spring, the Rogue spring and fall, the Chetco fall and the Elk fall chinook.
Of these, the Rogue'and the Umpqua stocks have no history of disease problems
that would limit their exposure.

The report also reviews important aspeéts of the coastal chinook resources

1Egna, Hillary S. and Lannan, James E.—---"A Preliminary Feasibility Review
of Increasing the Abundance and Harvest of Chinook Salmon in the Oregon Offshore
Fishery." Report prepared for the Oregon Coastal Zone Management Association,
Inc. (0OCZMA); Newport, Oregon; July, 1985.



that need to be considered in future studies. It stresses that further study
is needed before actual reprogramming or enhancement programs are undertaken.
It is with this same cautious note that this economic assessment should
be reviewed. This assessment depends a great deal on biological and physical
relationships reported and assumed. It is stressed that many of these
assumptions used in this assessment are preliminary. The results should only

be used to identify programs for consideration in future management policies.

ECONOMIC ANALYSIS OF COMMUNITY IMPACTS OF SALMON MANAGEMENT.

People interested in economic stability or economic development in coastal
communities are often interested in estimating the impacts of economic changes
(such as plant openings or closings), changes in available timber or fish feor
harvest, etc.) or to forecast population, employment, business activity or

public service demands.

--INPUT/OUTPUT (I/0) MODELS.

Economic input/output (I/0) models are often used to estimate the
impact of resource changes or to calculate the contributions of an industry
to the local economy. The basic premise of the I/0 framework is that each
industry sells its output to other industries and final consumers and in turn
purchases goods and services from other industries and primary factors of
production. Therefore, the economic performance of each industry can be
determined by changes in final demand and the specific inter—industry relation-
ships.

Input/Output models can be constructed using surveys of a regional

economy (a method that is very expensive) or by using secondary data to construct



2

estimates of local economic activity.
The model developed for use in this assessment utilizes one of
the best known secondary I/0 models available. The U.S. Forest Service has
developed a computer program called IMPLAN which can be used to construct
county or multi-county I/0 models for any region in the U.S. The regional
I/0 models used by the U.S. Forest Service are derived from technical co-
efficients of a national I/0 model and localized estimates of total gross
outputs by sections. The computer program (IMPLAN) adjusts the national
level data to fit the economic composition and estimated trade balance of
a chosen region. Input/output models have been constructed for Clatsop,
Tillamook, Lincoln, Coos and Curry counties with the use of the U.S. Forest

Service IMPLAN3 model.

—--MEASURING THE IMPORTANCE OF LOCAL ECONOMIC ACTIVITY.

One way of measuring the importance of a particular economic
activity is to look at the amount of goods and services it sells and buys

outside the local economy. A local community has exports and imports just

as the United States has exports and imports. Harvesting and processing
fish locally and selling fillets to Portland or Los Angeles residents are
an export; so are lodging and services purchased by the recreational
fishermen. Although a recreationalist (tourist) comes into the county, the

goods and services he purchases are paid for with dollars he earned somewhere

2For a detailed discussion of these methods and the methodology used in
estimating local impacts see: Radtke, Hans D. and Jensen, William-—-
"Fisheries Economic Assessment Model". West Coast Fisheries Development
Foundation, Draft Report; Portland, Oregon; July 1985,

3giverts, Eric; Palmer, Charles and Walters, Ken——-"IMPLAN Users Guide'",
U.S. Forest Service; Fort Collins, Colorado; September 1983.



outside the local area. All exports bring outside dollars into the economy,
stimulating the local economic growth.

To estimate the initial economic change a salmon made available
for harvest can bring into the commercial or the recreational sector of the
local area, representative budgets for fish harvesting, processing and
recreational fishing are used. %

The individual expenditure categories of these industries are
used to estimate the total community income impacts for several Oregon
communities of each dollar of harvested salmon revenue (Table I); each
processed salmon pound (Table II); and each recreation day (Tables III and
IV). These impacts are summarized in Tables V and VI.

The impacts per commercial fish harvested and per recreation
day are used to assess the impacts of increasing the abundance and harvest

of chinook salmon in the Oregon offshore fishery.

ECONOMIC ASSESSMENT OF COMMUNITY IMPACTS.

Egna and Lannan identified several stocks of chinook that tend to con-
tribute heavily to the Oregon offshore fishery and that are also apparently
free from diseases and therefore not quarantined. These stocks are the
Umpqua and Rogue spring chinook and the Rogue and Coos fall chinook.

Figures 1, 2, and 3 diagram the contribution to the coastal areas of
several stocks of chinook salmon originating from Oregon waters. Figure 1
also shows that about 157 of the Oregon chinook harvested are sport caught.
This information along with the information in Tables V and VI is used to

4Bor an explanation see: '"Progress Report on the Economic Aspects of the
Recreational/Commercial Allocation of the Coho Salmon in the Ocean Fisheries".
For Commission Review. Oregon Department of Fish and Wildlife; Portland,
Oregon; August 23, 1985.



calculate the community impacts on the Oregon coastal communities of average
fish harvested. For example, for every Umpqua spring chinook made available
for the offshore fisherys, the Oregon coastal communities will receive
$20.12 of local income. On the other hand, a Trask fall chinook made
available to the offshore fishery will contribute $.16 to Oregon coastal
communities income (Table VII). This analysis does not include price
differentials between types of Chinook. Columbia "Tules' historically bring
a lower price than the average $2.74 per pound of chinook used. Inclusion
of such specific price information would reduce the estimates for Columbia
"Tules'.

Total catch rates per smolt released are very critical in the total
impact of a stock on coastal communities. Notes from Bob Garrison, Oregon
Department of Fish and Wildlife show that such rates can vary a great deal
from stock-to-stock (Appendix) and from year-to-year. The contribution to
the coastal communities (in terms of income and jobs) can be very signi-
ficant, especially at the higher survival rates (Table VII). A ten million
smolt release of Umpqua spring chinoock that contributed to the offshore
fishery in the same manner as postulated in this assessment model could
increase Oregon coastal community income by $201,200 and total full-time
equivalent employment by 11 jobs at a 1 percent survival rate and up to
$1,006,000 income and by 56 jobs at a very high survival rate of 5 percent.

The estimates in Table VII of local impacts are an assessment of possible
management decisions relating to increasing or reprogramming the abundance
or harvest of chinook salmon. The factors in this assessment are very general
and should be read with caution in any specific situation.

5Tnland harvest not included.



Table I.

Calculations to Estimate the Local Community Impacts of Expenditures of Commercial Salmon Harvested per § of Revenue in Areas of
the Oregon Coast

Percent of P IMPLAN Coefficients & Total Income Impact per $
Total Revenues Astoria Tillamook Newport Coos Bavy Brookings |Astoria Tillamook Newport Coos Bay Brookings
Variable expenses @
Vessel & Engine Repair .041 5111 .5463 .5210 .5606 .5092 .021 .022 .021 .023 .021
Gear Replacement .068 : .6233 .5736 5477 .6071 .4988 .042 .039 .037 .041 .034
Fuel & Lubricants .103 .7160 .6121 .5683 L5711 .5515 .074 .063 .059 .059 .057
Food & Supplies .051 .6071 .5068 .4223 .5621 L3945 .037 .026 .022 .029 .020
Ice & Bait .010 .0966 .4849 . 7865 L8421 .7788 .009 .005 .008 .008 .008
Dues & Fees .007 .5932 23321 .4384 .5536 .3612 .004 .002 .003 .004 .003
Transportation .025 .6613 .6077 .6242 .622% .5878 .017 .015 .016 .016 .015
Miscellaneous .025 1.2955 1.0525 1.1353 1.2156 .983% .032 .026 .028 .030 .025
Crew Share & Interest
Net Return .624 .622% .4919 .4893 .5602 . 4007 .389 .307 .305 .350 .250
Total .954 .625 .505 .499 .560 .413
al Impact est] e
Initial change in return Impact of Expenditures Total Local Impact per Harvest Dollar
house Crew Astoria Tillamook Newport Coos Bavy Brookings Astorig Tillamook Newport Coos Bay Brookings
.624 + .625 .505 .499 .560 .413 = 1.2% 1.13 1.12 1.18 1.04

8  Short term policy or resource changes analysis includes variable expenses and net returns (in a stagnant
industry it is assumed that all revenues that would otherwise go toward interest payments and
b depreciation become part of household income)

For an explanation of the Sullivan Method (see Siverts, et. al.)
C Estimated with the U.S. Forest Service IMPLAN Input/Output model for these areas of the Oregon Coast.



Table ITI.

Calculations to Estimate the Local Community Income Impacts of Commercial Salmon (Per Pound) Processed in Areas of the
Oregon Coast

Expenditures
per Processed IMPLAN Coefficients P Total Income Impact Per Pound ($)
Pound Astoria Tillamook MNewport Coos Bay Brookings JAstoria ZIillamook Newport Coos Bay Brookings
Variable expenses &
Labor $.16 .6229 .4919 .4893 .5602 . 4007 . 100 .079 .079 .090 .064
Other:
Utilities .03 1.0161 .7865 .8518 .8930 .7392 .030 .024 .026 .027 .022
Packaging .02 . 1060 .1032 .0969 .0891 .0791 .002 .002 .002 .002 .002
Miscellaneous .01 1.0415 .9779 1.0561 1.1092 .9372 .010 .010 .011 .011 .009
Total .222 .142 . 115 .118 .130 .097

Total Local Impact Per of Harvesting Revenues

Impact of Expenditures Total Local Impact per Processed Pound ($)
Initial change in return to labor Astoria Tillamook Newport Coos Bay Brookings Astoria Tillamook Newport Coos Bay Brookings
.16 + .142 115 .118 .130 .096 = .30 .27 .28 .29 .26
Total local jmpact per 1b., of harvested 1b. that is processed = vield = .95
.29 .26 .27 .28 .25

a Short term or resource changes analysis includes variable expenses only. For processors, the margin per pound between the purchased
price and sales price remains fairly constant (about $.52 per lb. including yield percentages). A fairly large portion of the margin
($.30 of the $.52) includes fixed cost and will not change when annual policy changes are made.

b Estimated with the USFS IMPLAN Input/Output model for these areas of the Oregon coast.



Table III.

Calculations to Estimate the Local Community Income Impacts of The Recreational Ocean Fishery in $ per Recreation Day for
Private Boats in Areas of the Cregon Coast

Expenditures & IMPLAN Coefficients P Total Income Impact (%)
per Day Astoria Tillamook Newport Coos Bay Brogokings |Astoria Tillamook Newport Coos Bay Brookings
Variable expenses

Restaurants $10.83 .7618 .8242 .T7267 .8129 .6939 8.25 8.93 7.85 8.80 7.51
Groceries 5.26 .6730 .6098 .7240 .5946 .5299 3.54 3.21 3.81 6.44 2.79
Camping etc. 3.02 1.1373 .8741 1.0857 1.0555 1.3882 3.43 2.64 3.28 1.80 4.19
Loding 5.94 1.3308 1.2073 1.1793 1.2370 1.0402 7.90 7.17 7.01 .35 6.18
Boat/Motor Rental Fees 0.22 1.3967 1.0331 1.2012 1.2279 1.1969 .31 .23 .26 .27 .26
Boat Landing Fees 1.87 1.1373 .8741 1.0857 1.0555 1.3882 2.13 1.63 2.03 1.97 2.60
Gas for Boat 14.48 .7160 L6121 .5683 .5711 .5515 10.38 8.86 8.23 §8.27 7.99
Miscellaneous 4.30 1.0519 .8951 .9665 1.0335 .8728 4.52 3.85 4.186 4.44 3.75

Total 45.92 40.41 36.52 36.63 39.43 34.97

4 Basic data taken from Crutchfield and Schelle (197%).
Expenditure data is adjusted to 1984 dollars using the GNP price deflator.
b Estimated with the U.S. Forest Service Input/Output mode)l for these areas of the Oregon Coast.



Table IV.

Calculations to Estimate the Local Community Income Impacts of The Recreational Fishery for Ocean Salmon Charter Boats in Areas

of the Oregon Coast.

Portion
of
$31.26
Charter Boat % of Day by IMPLAN Coeffjicients P Total Income Impact ($)
Expenditures Total (ategory® Astoria Tillamogok Newport Coos Bay Brookings |Astoria Tillamook Newport Coos Bay Brookings
Wages, Salaries
Returns 57.7 $18.03 .6229 .4919 .4893 .5602 .4007 11.23 8.87 8.82 10.10 7.22
Crew ¥Yages (5.0)
Skipper (31.3)
Net Returns (21.4)
Fuel 9.4 2.94 .7160 .6121 .5683 5711 .5515 2.11 1.67 1.65 1.68 62
Maintenance 7.3 2.28 5111 .5403 .5201 .5606 .5092 1.17 1.23 1.19 1.28 1.16
Booking Commision
& Fees 10.9 3.41 1.0519 .8951 .9665 1.0335 .8728 3.59 3.05 3.30 3.52 2.98
Other 1.7 .53 1.0519 .8951 .9665 1.0335 .8728 .56 .47 .51 .55 .39
Total 87.0 27.19 18.66 15.29 15.47 17.13 13.07
+ + + + +
Initial change in return to 18.03 18.03 18.03 18.03 18.03
Charterboat Users Destination wages, skipper & net returns + + + + +
Expenditures
Impact from charterboat 27.64 25.80 26.11 28.83 24.42
(Restaurant, groceries, destination expenditures = = = = =
camping, lodging, misc.) 29.35
taken from previous 56.23 63.74 59.12 59.61 63.99 55.22
table)

Basic data taken from Crutchfield and Schelle (1979)

a
b Moorage of 1.4%; insurance of 4.1% taxes, fees etc. of 7.5%are considered fixed costs.



Table V.

Astoria Tillamook Rewport Coos Bay
Harvester impacts per dollar $1.25 $1.13 $1.12 $1.18
Processor impacts per pound 0.23% 0.26 0.27 0.28

Chinook
Coho

Chinook
Coho

Chinook
Coho

Economic (Income) Impacts of Ocean Salmon Commercial Fishing
(Impacts Related to Policy Decision)
Commercial Impacts (Impacts on Local Household Income

Examples (Harvester & processor impacts per fish)
Average Weights Used

8.5 8.5 8.5 8.5

5.1 5.1 5.1 5.1
Average Prices Used ($)

2.74 2.74 2.74 2.74

1.66 1.66 1.66 1.66

Total Local Impacts on Income of Policy ($ per fish)

31.68 28.53 28.38 29.86
12.06 10.50 10.86 11.42

Brookings

$1.04
0.24

Ut o
-

26.43
10.08
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Table VI.

Economic (Income) Impacts of Ocean Salmon Recreational Fishing (Private and Charter Boat) per
Angler Day Destination Impacts

Destination expenditures ($)
Private Boats
Charter Boats

Impacts on Household Income ($)
Private Boats
Charter Boats

(Impacts Related to Policy Decision)

45.92 45.92 45.92 45.92
56.23 56.23 56.23 56.23
40.41 36.52 36.52 39.34
63.74 59.12 59.16 63.99

45.92
56.23

34.97
55.52

11



Table VII.

OFFSHORE OREGON SAIMON HARVEST—LOCAL INCOME TMPACTS RELATED TO REPROGRAMMING OR ENHANCEMENT PROGRAMS

Oregon Community Average Per Million Smolts Released-—-Survival Rates
Offshore Impact Per Tmpact Per
Catchl Fish2 Fish Low 1/27 Medium 1% High 2% Very High 5%
Stock 4 $ S $ Jobs $ Jobs3 $ Jobs3 S Jobs3
SPRING CHINOOK
Umpqua 62 32.45 20.12 106,000 5.59 201,000 11.18 402,400 22.36 1,006,000 55.89
Rogue 38 32.45 12.33 61,650 3.49 123,300 6.85 246,600 13.70 616,500 34.25
Trask 13 32.45 4.22 21,100 1.18 42,200 2.34 84,400 4.70 211,000 11.75
Willamette 1 32.45 .32 1,600 .09 3,200 .18 6,400 .36 16,000 .90
FALL CHINOOK
Rogue 46 32.45 14.93 74,650 4.15 149,300 8.29 248,600 16.58 746,500 41.435
Coos 15 32.45 4.87 24,850 1.36 48,700 2.71 99,400 5.42 248,500 13.55
Trask 1/2 32.45 .16 800 .05 1,600 .09 3,200 .18 8,000 .45
Salmon River 1 32.45 .32 1,600 .09 3,200 .18 6,400 .36 16,000 .90
Columbia "Tules” ¢ 32.45 2.60 13,000 .72 26,000  1.44 52,000 2.88 130,000 7.20

(Big Creek)

lTaken from Figure I.

2ysed the Newport area as a representative impact for the total Oregon Coast (from Tables V and VI).

(85% to 15%) and recreation private boat to charter boat (84% to 16%) are used to calculate the impact per average fish harvested.

3Assumed an $18,000 annual income is equal to one full-time job.

The rates of ocean troll to ocean recreation

12



{:vab{ P)Db (fywmu, Pl | MZL?

. Figure 1.
1982 Oregon Chinook Catch
Troll 222,548 85.2% =]
Sport 38,729 14.8%
Total 261,548
WA
6% o
15,577 |® Astoria
4% e Tillamook
10,340
127% ® Newport
31,051 |
OR
| 46%
119,249
@ Coos Bay

32%

85,030 e Brookings

CA

13



Figure 2.
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NOTES FROM BOB GARRISON, OREGON DEPARTMENT OF FISH AND WILDLIFE

ROGUE CHINOOK SPRING

Total #/1,000 Contribution
Catch to Oregon
Br CWT Number Date Size/Lb. Rate Sport Troll
75 09-04-04 12-15-76 11.1 1.24% 0.05 2.6
75 09-03~15 12-15-76 5.4 0.51% 0.06 1.3
75 09-04-01 10-13-76 10.9 0.91% 0.38 3.6
75 09-04-02 10-13-76 5.3 1.79% 0.35 4.9
76 09-16-16 12-13-77 9.5 1.18 0.00 5.4
76 09-16-18 12-13-77 6.7 1.,22% 0.12 4.9
76 09-16-19 12-13-77 6.2 1.59% 0.11 6.6
76 09-16-33 10-18-77 10.3 3.47% 0.35 18.4
76 09-16-20 10-18-77 8.0 4,77% 0.18 21.2
76 09-16-17 10-18-77 5.6 7.53% 0.28 26.7
77 07-16-29 10-25-78 6.4 0.78% 0.00 5.5
77 07-16-39 3-14-79 7.3 0.13% 0.00 0.1
78 07-19-38 12-17-79 10.2 0.43% 0.00 3.0
78 07-19-37 12-17-79 10.3 0.33% 0.00 1.8
78 07-19-36 12-20-79 7.8 0.86% 0.00 4.1
78 07-19-35 12-20-79 7.6 1.047% 0.10 4,7
78 07-19-34 10-21-79 12.2 0.427% 0.00 2.4
78 07-19-33 10-21-79 11.5 0.48% 0.00 2.2
78 07-19-31 10-21-79 6.7 1.85% 0.00 5.2
78 07-19-32 10-21-79 6.7 1.62% 0.00 4.8
78 07-18-54 3-01-80 6.8 1.90% 0.53 8.2
79 07-22-14 12-12-80 10.8(BKD) 0.20% 0.50 0.7
79 07-22-13 12-12-80 9.9 0.437% 0.22 1.9
79 07-22-11 12-12-80 7.4 0.117% 0.00 0.4
79 07-22-12 12-12-80 7.7 0.35% 0.06 2.0
79 07-22-09 10-16-80 9.5 0.87% 0.28 3.5
79 07-22-10 10-16-80 9.5 0.44% 0.00 2.0
79 07-22-15 10-16-80 8.4 0.51% 0.18 2.4
79 07-22-16 10-16-80 7.6 0.237 0.00 1.4
79 07-22-31 3-02-81 5.8 0.33% 0.02 1.6
80 07-25-14 8-14-81 9.2 0.38% 0.90 1.0
80 07-25-15 10-21-81 5.3 0.13% 0.29 0.5
80 07-20-23 3-15-82 4.4 0.12% 0.43 0.2

[
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NOTES FROM BOB GARRISON, OREGON DEPARTMENT OF FISH AND WILDLIFE

ROGUE CHINOOK FALL

Total #/1,000 Contribution
Catch to Oregon
Br CWT Number Date Size/Lb. Rate Sport Troll
77 07-16-36 10-25-78 11.8 0.26% 0.00 0.8
(Applegate Stock)
78 07-18-53 10-25-79 7.3 1.77% 0.50 8.2
80 02-17-09 9-24-81 10.1 0.46% 0.98 1.8
(Lobster Creek Stock)

UMPQUA CHINOOK SPRING

76 09-16-41 3-07-78 4.8 0.69% 0.03 3.3
76 09-16-55 3-07-78 5.0 0.52% 0.50 2,0
77 07-16-49 3-01-79 5.1 1.95% 0.60 14,6
77 07-16-50 11-21-78 5.8 2.06% 0.40 11.9
78 07-20-03 11-07-79 8.6(SICK) 0.19% 0.00 0.8
79 07-22-29 2-26-81 4.0 2.06% 1.23 11.3
79 07-22-28 10-28-80 4.0 1.88% 1.31 6.6
80 07-25-01 10-12-81 5.5 0.72% 0.94 3.4
80 07-25-02 3-02-82 6.2 0.65% 0.80 2.8
81 07-26-18 10-22-82 4.6 0.17% 0.13 0.7
81 07-26-19 3-01-82 4.9 0.37% 1.67 0.6
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