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INTRODUCTION
The Comprehensive Plan for Production and Management of Oregon’s
Anadromous Salmon and Trout Part III: Steelhead Trout (Oregon Department of
Fish and Wildlife 1986) 1ists 22 problems that hamper achievement;jﬂﬁigf

objectives. Two of them are:

Problem 8: Data on abundance of hatchery and wild stocks and their
contribution to fisheries are generally inadequate tc manage

fisheries.

Problem 10: Harvest and effort estimates and data gathering systems are

inadequate for effective fishery management.

Populations of winter steelhead G;sarﬁyﬂchus mykige exist in virtually
every watershed along the Oregon coast. Actual run size of these populations
are unknown. The purpose of this report is to present estimates of the run
size of wild and hatchery winter steelhead in Oregon coastal streams.

Fishery managers in Oregon have previously estimated run sizes of
steelhead in Oregon streams. As part of a statewide fish and wildlife
planning effort, begun in 1970 by the Oregon State Game Commission, a fish
resource inventory was created by estimating the distribution and abundance of
fish in individual streams. Passage counts, where available, were used to
determine the total combined escapement in streams above the counting
facility. In areas where total escapement was not counted, estimates of
escapement were derived using steelhead recreational catch statistics,

estimates of the proportion of hatchery and wild stocks in the catch, and



estimates of exploitation rate (25% and 50% for wild and hatchery ste&Ihead,
respectively). Spawning escapement within individual streams was apportioned
using the best judgement of the district biologist. These estimates are
generally referred to as the 1977 planning forms.

The variable methodology used in different basins and the general lack of
documentation of estimation parameters has limited the use of these planning
forms. New information regarding recreational catch composition and fishery
exploitation rates warrant another attempt at estimating run size.

Fishery managers will be able to use this information for basin planning

and the fishery management programs contained therein.

METHODS

To calculate the number of adult steelhead returning to Oregon coastal
streams 1 used statistics on steelhead recreational catch, estimates of
hatchery:wild camposition in the catch, and estimates of exploitation rates
for those fisheries.

Estimates of annual steelhead harvest are made for 41 Oregon coastal
watersheds. 5teelhead recreational catch estimates for Oregon coastal streams
(Oregon Department of Fish and Wildlife 1987) were calculated from returned
salmon-steelhead catch records and expanded for nonresponse bias (Hicks and
Calvin 1964). These salmon-steelhead catch records have been previously
referred to as "punchcards" or "tags.” In this report I will refer to them
as catch records. Monthly estimates of catch were divided between summer and
winter steelhead based on local run timing. Monthly estimates were summed
across all appropriate months to estimate catch by run year. For example,
winter steelhead fisheries commonly occur in November and December in calendar

year i and January through March in year i + 1.



Hatchery:wild composition in some rivers was estimated from scale samples
collected by anglers in those recreational fisheries (Kenaston and MacHugh
1983, 1985; ODFW unpublished data). Where the scale collection for an
individual river totalled fewer than 20 fish, an average composition,
calculated from all streams with at least 20 scale samples, was applied.
Independent averages were calculated for streams managed exclusively for wild
fish and for those stocked with hatchery steelhead smolts.

I reviewed the literature for exploitation rates in steelhead fisheries.

yalues ranged from 8% to 70% and represented early (1940s) to recent (1980s)
recreational fisheries throughout the Northwest (Table 1). 1 found no
significant difference (P > 0.05) between the average exploitation rate for
winter steelhead fisheries and that for summer steelhead fisheries.

Rather than apply a single average exploitation rate to a widely diverse
collection of recreational fisheries, 1 hypothesized three levels of
expioitation, corresponding to high intensity, moderate intensity, and low
intensity fisheries. These fishery intensity groupings subjectively
considered the number of anglers, size of the river, and distribution of the
fishery along its Tength. I calculated exploitation rates for Oregoen
fisheries from passage counts and recreational catch estimates. [ also used
data for Oregon fisheries from Table 1. I subjectively assigned a level of
intensity to the examples based on the criteria stated above. Assignment of
intensity level was independent of the estimated exploitation rate. Table 2
lists exploitation rates by steelhead race and intensity of the fishery.
Exploitation rates within intensity levels are similar and the magnitude of

exploitation increases with higher levels of intensity.



Table 1. Estimates of exploitation rates for recreational fisheries on steelhead
obtained from the literature. WA = Washington, OR = Oregon, CA = California,
1D = Idaho.

Exploitation
Race, river rate Year Reference
Winter steelhead:

Green River, WA 0.43 1940 Pautzke and Meigs (1940)

Green River, WA 0.54 1941 Meigs and Pautzke (1941)

Smith River, OR 0.22 1947 Gharrett (1948)

Smith River, OR 0.08 1948 Memo to P.R. Needham,
director of fisheries
from L.M. Mathisen
(1948)

Samish River, WA 0.40 1954 Larson and Mard (1954}

Grays River, WA 0.155 1956 Rothfus et al. (1956)

Columbia River 0.13-0.21 . 1954 Korn (1961)

Sumer steelhead:
Wooley Creek, CA D.11 1968 Lanse (1970)
Shasta River, CA 0.20 1970 Lanse (1972}
Salmon River, ID 0.22 1971-74, Thurow (1983)
1976-78,
1981-83

Clearwater River, ID 0.23 1972-73 and Lukens 1982
1973-74

Deschutes River, OR 0.28 1977, 1980-83 Jonasson and Lindsay
(1983)

Snake River and

tributaries, ID 0.41 1977-78 Ortman (1979)
Salmon River, ID 0.60 1978 Reingold (1979)
Pashimeroi River,

ID 0.67 1981-82 Ball (1985)
Pashimeroi River,

ID 0.70 1982-83 Ball (1985)




Table 2. Exploitation rates of different Oregon recreational fisheries
grouped by steelhead race and intensity of fishery.

Exploi- Coefficient
Number of tation of
Type and intensity of fishery Years years rate variation
WINTER STEELHEAD
High intensity:
Sandy River 1960-66 7 0.40 20
Alsea River 1982-85 4 0.42 26
Moderate intensity:
Willamette River, upper 1981-85 5 0.21 14
Smith River 1947-48 2 0.15 67
North Umpqua River 1970-83 14 0.20 25
Low intensity:
North Umpqua, upper 1984-85 2 0.08 51
Rogue River, upper 1984-85 2 0.08 13
SUMMER STEELHEAD
High intensity:
Willamette River, upper 1981-84 4 0.44 11
North Umpqua River, upper 1984-85 2 0.39 15
North Umpqua River 1970-83 14 0.46 22
Moderate intensity:
Deschutes River 1977, 1980-83 b 0.28 18
Low intensity:
Rogue River, upper 1984-85 2 0.11 82

I estimated total run size by dividing recreational catch by an estimate
of exploitatioen rate. For each coastal stream Tisted by the Oregon Department
of Fish and Wildlife (1987), 1 subjectively classified each stream by
intensity level and assigned the average winter steelhead exploitation rate
for that level from Table 2. The total run for each stream was apportioned
into its wild component by applying an estimate of the proportion wild in the
catch. The data used for calculating total run size and the wild steelhead

portion is presented in APPENDIX A.



RESULTS AND DISCUSSION
Table 3 1ists estimated run sizes of winter steelhead in Oregon coastal
streams for the 1980-81 through 1984-85 seasons. Wild steelhead run sizes
calculated by this methodology show substantial variation among years.
I compared my estimates of the average total winter steelhead run size in
28 coastal watersheds to estimates of total run size on the 1977 planning
forms (ODFW unpublished data). 1 found good correlation (r = 0.887) between

my estimates of run size and those recorded on the planning forms (Figure 1).
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Figure 1. Comparison of my run size estimates with estimates from the 1977
planning forms for 28 coastal watersheds. Line represents linear correlation
with » = 0.887, p < 0.01.
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Several simplifications and assumptions were made in order to calculate
estimates of run size. 1 used harvest estimates generated from returned caich
records (Oregon Department of Fish and Wildlife 1987) as accurate measures of
the recreational catch. Pereira (1985) pointed out in a review of Oregon's
harvest estimation procedures that the bias corrections developed in 1961 and
used in generating estimates of catch were only intended to provide a
statewide total estimate of catch. Using the bias corrections to generate
catch estimates by river by month would be, at best, only rough
approximations. Fortunately, these rough approximations show the same
interannual trends as catch estimates derived in another way. Trends in catch
on the Alsea River estimated by catch records is similar to trends estimated

from an intensive creel survey (Figure 2).
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Figure 2. Catch of winter steelhead on the Alsea River estimated from catch
records [Oregon department of Fish and Wildlife 1987) and from creel survey
(Kenaston and MacHugh 1985). Solid line represents estimates from catch
records; dashed line represents estimates from creel survey.
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My classification of fisheries as high, moderate, or low intensity may be
in error because I subjectively classified. Misclassification of intensity
can greatly affect the run size estimate. For instance, given a catch
estimate of 1,000 fish, run sizes corresponding to low, moderate, and high
intensity fisheries would be estimated at 12,500, 5,263, and 2,439 fish,
respectively.

I used a constant exploitation rate for an individual stream for all
years. Most likely fishery intensity does vary between years as abundance of
steelhead varies and fishing conditions change. The variation in exploitation
rates used in Table 2 reveals coefficients of variation that ranged from 11%
to 82% for winter steelhead fisheries. 1 did not have a good measure of how
that intensity varied for each year for each fishery so I used the same
exploitation rate for each year.

My estimates of exploitation raté may not reflect the actual exploitation
rate that was operating. 1 used a reference collection of a few fisheries,
which may not be entirely representative of the diverse steelhead fisheries
along the coast. The broad range in exploitation rates in Tables 1 and 2
demonstrates that harvest rates can vary tremendously between fisheries.
Although this kind of error occurs across a broad range of stream sizes and
fisheries, the problem becomes most noticeable for small streams where no
catch may not mean no run of fish. Access for fishermen and stream morphology
and characteristics can influence catch more than abundance of fish.

Further, 1 assumed that hatchery and wild steelhead were harvested at the
same rate. By contrast, planning form estimates assumed that hatchery fish
were harvested at twice the rate wild fish were harvested. We have observed

differences in spawning time between hatchery and wild fish, but we know
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little of their river entry time and residence in the areas available to the
fisheries. These run size estimates may be minimum run sizes where a
substantial number of winter steelhead enter the river after the close of the
fishing season.

Another problem inherent in this methodology involves the distribution of
catch within a basin. Any steelhead that is caught is usually migrating to
somewhere else. For example, mainstem catch includes fish bound for some
upriver tributary. Thus, estimates of run size, based on tributary catch,
underestimates the run size in the tributaries and leaves a large proportion
of the total return to the basin unassigned to any subbasin. Therefore, I
recommend caution in using run size estimates for any individual tributary.

These estimates are one of the few attempts that have been made to
present run sizes of steelhead. As estimates of the recreational catch,
harvest rate, and catch composition improve, these run size estimates will
become more accurate. Until then these can serve as starting points for basin

planning.
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APPENDIX A

Data used to estimate run size of winter steelhead from steelhead harvest
estimates. N.Fk. = North Fork, S.Fk. = South Fork, E.Fk. = East Fork, W.Fk. =
West Fork, M.Fk. = Middle Fork, Co = County.

Percentage wild fish
Exploitation 1980- 1981- 1982- 1983- 1984-

Stream rate Bl g2 83 84 a5
Alsea River and Bay D.41 13 20 9 21 16
Drift Creek 0.08 13 20 9 21 16
Fall Creek 0.08 13 20 9 21 16
Five Rivers 0.08 13 20 9 21 16
N.Fk. Alsea River 0.41 13 20 9 21 16
S.Fk. Alsea River 0.19 13 20 9 21 16
Beaver Creek (Lincoln Co) 0.08 62 63 68 75 42
Big Creek (Lane Co) 0.19 62 63 68 75 42
Brush Creek (Curry Co) 0.08 62 63 68 75 42
Cape Creek (Lane Co) 0.08 62 63 68 75 42
Chetco River and Bay 0.41 47 37 18 53 46
Coos River and Bay 0.19 41 33 19 23 28
Millicoma River 0.41 41 33 19 23 28
E.Fk Millicoma River 0.19 41 33 19 23 28
W.Fk. Millicoma River 0.19 41 33 19 23 28
5.Fk. Coos River 0.08 41 33 19 23 28
Coguille River and Bay 0.19 41 18 21 14 28
N.Fk. Coguille River 0.19 41 18 21 14 28
E.Fk. Coquille River 0.19 41 18 21 14 28
Middle Creek .08 4] 18 21 14 28
S.Fk. Coquille River 0.41 41 18 21 14 17
M.Fk. Coquille River 0.19 41 18 21 14 28
Cummins Creek (Lane Co) 0.08 62 63 68 75 42
D River and Devils Lake 0.08 62 63 68 75 42
Elk Creek (Clatsop Co) 0.08 62 63 68 75 42
E1k River (Curry Co) 0.41 62 63 68 75 42
Euchre Creek (Curry Co) 0.19 62 63 68 75 42
Hunter Creek (Curry Co) 0.19 62 63 68 75 42
Necanicum River 0.41 41 22 9 4 28
Nehalem River and Bay 0.41 41 33 24 17 16
M.Fk. Nehalem River 0.41 41 33 24 17 16
Cook Cresk 0.08 41 33 24 17 16
Rock Creek 0.08 41 33 24 17 16
Salmonberry River 0.08 62 63 68 67 42
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Appendix A (continued).

Percentage wild fish

Exploitation 1980- 1981~ 1982- 1983- 1984-
Stream rate 81 82 83 84 a5
Meskowin Creek 0.19 b2 63 68 75 42
Mestucca River 0.41 39 29 24 22 27
Beaver Creek 0.08 62 63 68 75 4z
Little Nestucca River 0.19 39 29 24 22 27
Three Rivers 0.41 39 4 b B 28
New River, Floras Creek,
and Floras Lake 0.19 62 B3 68 75 42
Fourmile Creek 0.08 62 63 08 75 42
Pistol River 0.08 62 63 68 75 42
Rock Creek (Lane Co) 0.08 62 63 68 75 42
Rogue River and Bay, lower 0.41 41 33 38 19 53
Applegate River 0.19 41 33 38 19 53
I1Tinois River 0.08 62 63 68 g3 42
Rogue River, Upper 0.19 41 i3 19 19 53
Salmon River 0.19 a1 28 19 23 28
Slick Rock Creek 0.08 41 28 19 23 28
sand Lake (Tillamook Co) .08 62 63 68 75 42
Siletz River and Bay 0.41 28 39 26 23 21
Schooner Creek 0.08 62 63 68 75 42
Drift Creek 0.19 28 58 26 23 21
N.Fk. Siletz River 0.08 28 39 Zb 23 21
Rock Creek 0.08 28 39 26 23 21
S.Fk. Siletz River 0.08 28 39 26 23 21
Siltcoos River and Lake 0.08 b2 63 67 75 42
Woahink Lake 0.08 B2 63 68 75 42
Siuslaw River and Bay 0.41 41 36 13 23 23
Lake Creek 0.41 11 36 13 23 23
Deadwood Creek 0.08 41 36 13 23 23
Indian Creek 0.08 41 36 13 23 23
Munsel Lake 0.08 62 63 68 75 42
M.Fk. Siuslaw River 0.19 41 36 13 23 23
Sweet Creek 0.19 41 36 13 23 23
Sixes River 0.19 62 63 68 75 42
Sutton Creek and Lake 0.08 62 63 68 715 42
Tahkenitch Creek and Lake 0.08 62 63 68 75 42
Tenmile Creek (Coos Co) 0.41 41 33 19 24 5
Eel Lake 0.08 41 33 19 24 5
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Appendix A (concluded).

Percentage wild fish

Exploitation 1980- 1981- 1982- 1983- 1984-

Stream rate 81 az 83 84 85
Tenmile Creek (Lane Co) 0.19 62 63 68 75 42
Tillamook Bay 0.19 41 33 19 23 28
Kilchis River 0.19 41 48 19 14 79
Miami River 0.19 41 33 19 13 28
Tillamook River 0.19 41 33 19 23 28
Trask River 0.41 62 63 68 61 45
N.Fk. Trask River 0.19 62 63 68 61 a5
S.Fk. Trask River 0.08 62 63 68 b1 45
Wilson River 0.41 41 28 21 17 19
Devils Lake Fork

Wilsen river 0.08 41 28 21 17 19

Little N.Fk. HWilson
River .08 41 28 21 17 19

Umpqua River and Bay
North Umpgqua River, lower
North Umpqua River, upper
Smith River
M.Fk. Smith River
South Umpqua River
Cow Creek
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