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INTRODUCTION

The Siletz River (Figure 1) is the only short coastal stream
in Oregon inhabited by a run of what are generally thought to be

native summer steelhead.

Hatchery-reared progeny from Siletz River

stock have been released into and have become established in two
other Oregon coastal streams, the Nestucca and Wilson rivers.

In

1968 a study on the Siletz River summer steelhead was undertaken.

The study continued for five years and terminated June 30, 1973.
Partial financing of the study was accomplished through the Anadromous Fish Act (PL 89-304) administered by the Bureau of Sport
Fisheries and Wildlife.

OBJECTIVES

Study objectives were as follows:
1.

Determine the magnitude and timing of the run of
summer steelhead passing Siletz River Falls, located
at rivermile 64.5.

2.

Conduct a statistically designed creel census program.

3.

Evaluate the existing hatchery program by determining
proper smolt size for release along with both time and
area of release to effect the highest and most economical
contribution to the resource.

4.

Continue life history studies of this race of fish.

5.

Examine the feasibility of chemically treating Valsetz
Lake to improve rearing conditions for steelhead, and
other salmonids.

6.

Modify the existing fishway at Siletz Falls to include
better trapping and fish handling facilities. This
work will be done by force account and plans will be
submitted for federal aid approval.
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For the most part, the objectives were accomplished.

It was

determined that Objective #5 was not feasible at this time due to

the presence of rafted logs covering a large portion of the lake
surface.

We felt that a successful chemical rehabilitation could

not be accomplished under such conditions.

The creel census program

specified in Objective #2 was not statistically designed as it be-

came apparent during the early part of the study that a creel census

program designed to observe the maximum number of fish would better
serve the overall objectives of the study.

Much of the information

accumulated during the study should be relevant to management of

the Siletz River stocks currently established in the Nestucca and
Wilson rivers.

An extensive literature search was not undertaken

in connection with the study and the bibliography should not be
regarded as being complete.

PHYSICAL CHARACTERISTICS OF THE RIVER
The Watershed
The Siletz River is formed by the confluence of two streams,

the North Fork Siletz and the South Fork Siletz, which head in the
coast range near the town of Valsetz.

Below the point of conflu-

ence the Siletz River flows about 59 miles before entering the
Drainage area for the entire

Pacific Ocean at Taft (Figure 1).

system is 202 square miles (U.S. Geological Survey, 1970).

The

South Fork Siletz is blocked by an earthen dam at Rivermile (RM)
4.5.

The dam was laddered in 1968 to facilitate anadromous fish

passage into the dam's impoundment, Valsetz Lake, and its tributar-

3
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ies.

The North Siletz is the larger of the two streams and has a

length of about 9.5 miles and contains many deep pools (7 to 15 feet)

suitable for summer steelhead holding areas.

Stream gradient is moderate to severe from the headwaters of
both forks down to RM 52 of the main Siletz as the streams flow
through mountainous terrain.
located at RM 64.5.

A falls, known as Siletz Falls, is

The falls is presently impassable to anadromous

fish except via a fishway constructed in 1949.

At one time it was

thought that some anadromous species were able to pass above the
falls at certain flows.

Below RM 52 the stream gradient is low, as

the river passes through the pasture and farmland of the Siletz Valley.
Deep pools, 10 to 25 feet deep during summer low water, and suitable for summer steelhead holding areas, are scattered throughout
the length of the river.

The Siletz has a relatively lengthy tide-

water section with tidal effects present up to RM 23.

Above RM 52, nearly all of the watershed has been subjected to
clearcut logging within the last 50 years.

Presently, logging

activity is limited by the lack of merchantable timber.

River Flows

Flow data records for the last 48 years reveal that flows

range from lows of 46 cfs in late summer or early fall up to winter
floods of 32,000 cfs (U.S. Geological Survey, 1970).

Average

monthly flows for the five years 1969-1972 are shown in Table 1.
Flows are measured by an United States Geological Survey recording

station at RM 42.6.

TABLE 1.

Average monthly flows (cfs) in Siletz River at RM 42.6,
1969-1972. La_

Month

1969

1970

1971

1972

Four-Year
Ave rage

January
February
March
April
May
June
July
August
September
October
November
December

3,374
2,903
1,618
1,222
694
565
388
148
241

5,385
2,686
1,269
1,161

5,572
2,154
3,615
2,053
633

5,795
3,379
4,090
1,861

5,031
2,780
2,648
1,574
726

739

501
2,416
4,058

707
324
160
92
152
107

403
243
112
230
509

1,061
4,407

1,947
4,027

1,283
2,906

869
259
120
73
136

464
305
135
392

688
3,027
4,735

Data t en from 1968-1971 Water Resources Data for Oregon
published by U.S. Department of Interior-Geological Survey.
Data for October 1971 through December 1972 taken from unpublished data and is subject to revision.

Water Temperature
Summer temperatures generally are in the 60's but may reach

into the low or mid-70's at times.

Temperatures in the North Fork

Siletz are somewhat cooler but may also reach into the 70's.

The

lack of shade-producing streamside vegetation due to logging
activities is no doubt a factor contributing to the warm water
temperatures,

Fish Fauna

In addition to the summer steelhead, winter steelhead, coho

salmon, fall chinook salmon and cutthroat trout (both residual and

sea-run varieties), Pacific lamprey, and cottids are found in good
numbers in the Siletz system.

A small run of spring chinook

salmon is present.

Large numbers of largemouth bass in the 6 to 8-

inch size class are present throughout the river system during the
summer months.

These fish are outmigrants from Valsetz Lake.

Most of the fall and spring chinook spawn somewhere below

Siletz Falls (RM 65).

Coho salmon, winter steelhead and Pacific

lamprey spawning populations are distributed throughout the entire
system.

Cutthroat trout populations are well dispersed through the

system except in the North Fork Siletz.

The sea-run cutthroat

apparently spawn mainly below Siletz Falls (RM 65).

It is suspected

that the North Fork Siletz is the important summer steelhead spawning
area.

Summer steelhead, winter steelhead, coho salmon and sea-run
cutthroat populations are supplemented with hatchery releases.

All

hatchery fish are released as smolts or at least close to the smolting stage.

Table 2 presents details on summer steelhead smolt releases.

The average number of winter steelhead, coho and sea-run cutthroat

smolts released annually in the 5-year period (1967-1971) is shown
below:

Winter Steelhead
Coho

Sea-run Cutthroat

71,400

523,000
12,000

TABLE 2.

Siletz River summer steelhead stocking rates, estimated
angler catch and underwater resting pool counts.
Stocking
Rate /b

Year
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

Angler
Catch /c
385
221
298
358
596

25,000
29,500

1,057

52,000
58,200
52,600
55,400
60,000
59,000
74,000
80,100
109,000 /a
75,000
84,000

486
814
465

1,406
2,526
1,136
2,568
2,291
2,877

6,810 /d
4,002 73

Resting Pool
Counts

443
515
284
473
244
519
867
634
249
653
430
354

Includes 43,000 hybrid winter-summer steelhead.
Bulk of fish return to the river two years after release.
71-5
7 Derived from angler catch cards, not adjusted for bias.
Statistical estimates of bias for period 1962-1971 range
from -15.6% to -18.7% (Oregon Wildlife Comm., 1972).
All steelhead catches for the months of May through
November were assumed to be summer steelhead. This
assumption is not entirely correct. See Table 7 and
text of report for comments.
za.
Includes hybrid winter-summer steelhead.

th

The winter steelhead were released in the Siletz from RM 59 to
RM 24.

The coho were released directly into the stream from

the Fish Commission of Oregon (FCO) hatchery on the Rock Creek
system (Del Skeesick, FCO, personal communication, 1973).
enters the Siletz River at RM 48.

Rock Creek

The cutthroat have been liberated

at various points along the Siletz between RM 68.5 and RM 24.
all of fish were released between mid-March and early May.

=Mr

7

Nearly

The data

on fish populations in the Siletz system are presented to indicate

the competition faced by native and hatchery summer steelhead
Smolts,

HISTORY OF THE SILETZ RIVER
SUMMER STEELHEAD RUN
Background information is rather sketchy but it is thought
that the summer run of steelhead evolved naturally due to the
impassable Siletz Falls at RM 64.5.

The theory is that the falls

were only passable at low summer flows and an early run of winter
steelhead became established above the falls and gradually developed
the migratory characteristics of today's summer steelhead (Rollie

Rousseau, Oregon Wildlife Commission, unpublished data).

This

theory is supported by the existence or former existence of
similar barriers on other Pacific Northwest streams containing

native runs of summer and winter steelhead.

Both Hood River

(Columbia River tributary) and Umpqua River (mid-Oregon coast

stream) systems had falls (now laddered) which could have led

to the development of a summer migrating steelhead (Harry Wagner,
Oregon Wildlife Commission, personal communication, 1973),

Withler

(1966) noted that in 8 southwestern British Columbia streams

he studied, the three which contained both native summer and

winter steelhead runs had barriers which were only passable at
low summer stream flaws.

The Rogue River (southern Oregon coast)

has both native summer and winter fish but does not have a barrier
(Harry Wagner, Oregon Wildlife Commission, personal communication,
1973).

Wagner suggests that the small tributaries utilized by

the smaller race of summer steelhead found in the Rogue may have

provided the barrier that led to development of summer steelhead
in that stream.

In the state of Washington most, but not all,

coastal streams with native summer steelhead populations also
have a barrier or barriers which could limit the access of winter
steelhead (Jack D. Ayers t, Washington Department of Game, personal

communication, 1973).

It appears that the "barrier theory" for

the origin of summer steelhead population has some support but
the evidence is not conclusive.

Other possibilities are that the summer steelhead originated
from an introduction of rainbow trout from Utah into Valsetz

Lake in 1931 (Oregon Wildlife Commisison, unpublished data, date
unknown).

However, there are several reports prior to 19 31 of the

presence of "large rainbow trout" in Siletz River (Oregon Wildlife
Commission, unpublished data, date unknown).

There are also

unverified reports of the introduction of Rogue River summer
steelhead into Siletz River in the early 1920's (Oregon Wildlife
Commission, unpublished data, date unknown).

The first reported observation by an Oregon Wildlife Commission
(OWC) biologist was in 19 40 and it wasn't until 19 54 that an OWC

biologist (Art Gerlach) examined a summer steelhead in hand.
Hatchery operations began in the summer of 1956 when 26 fish

were trapped at Siletz Falls and transported to Roaring River
Hatchery and spawned in the spring of 1957.

First return of

hatchery-reared steelhead was in 1960 and since that time the

summer steelhead population has greatly increased.

Underwater

surveys in 1958 revealed only 63 steelhead in the entire North

Fork Siletz, whereas in 1966 there were 1,500 steelhead counted
in only a portion of this system.

Since 19 60 underwater counts

have been taken in 15 index resting pools on the North Fork Siletz
and upper portion of the main Siletz River (Table 2).

As the magnitude of the summer steelhead run increased, so
did angling pressure and success.

In 1956 the estimated angler

catch was 385 fish but by 1971 the estimated catch had increased
to 6,800 fish.

Table 2 presents catch estimates for the years

1956-1972.

GENERAL STUDY METHODS

Marking
Fins and maxillary bones were clipped in a variety of combina-

tions to distinguish individual groups of hatchery fish.

All but

one group of hatchery summer steelhead returning during the study
was marked with a combination of two clips.

Mark combinations

were not repeated in successive years but there was some duplication
every two years.

Hatchery winter steelhead returning during the

study had a single mark only.

Design of Hatchery Releases

The history of the Siletz River summer steelhead stocking program is outlined in Table 2.
were from Siletz River stock.

All summer steelhead smolts released

The brood stock was taken at the

Siletz Falls trap in late June or early July during the peak of
the run.

Selection was based on size and apparent healthy condition.

The adult fish were held for approximately nine months at the Oregon

Wildlife Commission's (OWC) Roaring River Hatchery in the Willamette
Valley until they were spawned.
about 25 percent.

Mortality of the brood fish averaged

Higher mortality has been observed among the

bright, fresh-run fish taken early in the run than on those fish

which were trapped after they had been in fresh water for a longer
period of time (Bill Wingfield, OWC, personal communication, 1973).

According to Wingfield the fish were not fed during the holding
period.

Fertilized eggs were transferred to the OWC's Oak Springs
Hatchery (Deschutes River system) where water temperatures enabled
the young fish to reach smolt size in one year.
temperature is maintained at this hatchery.

A constant water

The smolts were

usually released in late March or early April.
from 6.0 to 8.0 fish per pound when released.

Smolt size ranged
Many of the smolts

exceeded the 8-inch minimum size limit in effect on the Siletz
River.

An unresolved problem with the smolts is their failure to move
rapidly out of the river after release.

Despite stocking dates

well in advance (1 1/2 to 2 months) of the general trout season
opening in late May, a sizeable number of summer steelhead smolts

were taken in the trout fishery each year.

Summer steelhead smolts

made up from 5 to 44 percent and averaged 20 percent of the opening

day trout catch in the last four years.

Winter steelhead smolts

were slightly smaller (many are sub legal size), appeared to move
downstream much faster despite later stocking dates and were seldom

seen in anglers' catches.
Historically, summer steelhead smolts had been released in the

North Fork Siletz as this was assumed to be the spawning and rearing area of the native fish.

Beginning in 1964, a portion of each

year's smolts were released lower in the river system.

were given a specific mark.

These fish

Limited creel census data in 1966 indi-

cated that these fish were caught in greater relative numbers than
those released in the North Fork Siletz (Rollie Rousseau, unpublished
data, 1967).

Wagner (1967) also noted that winter steelhead released

near the more popular and accessible angling areas seemed to make a
greater contribution to the creel than fish released above or below
such areas.

Appendix Tables A-1 through A-3 present details of the

stocking program for the years 1966 through 1971.

These include all

liberations contributing returning adults during the study years.
One of the main objectives of the study was to evaluate the
1969-1971 returns from three different stocking sites and determine

the optimum stocking locations.

The fish released at each stocking

site were given a distinguishing mark.

Siletz Falls Fishway Trap Operation

The Siletz Falls fishway is located high in the river system at
RM 64.5 at the site of a 30-foot impassable falls.

A V-notch

weir was placed in the second fishway step (trap step) down from
the exit. Stoplogs placed at the rear of the third step improved
resting conditions in the trap step.

Fishway flows were

regulated

by a manually operated lift gate valve at the head of the upper

fishway step (escape step).

During extreme low river flows fishway

flows could be increased by inserting 2" x 6" x 40" stoplogs in
a narrow gap in the river channel 15 yards above the fishway exit.
The stoplogs were placed in slots formed in concrete bulkheads
on each side of the gap.

A cable was attached to eyebolts in

each stoplog and when flows increased to the point where the stoplogs

were no longer needed the cable was attached to a pickup and the
logs were pulled out.

The stoplog slots and bulkheads and the

lift gate valve were improvements on the fishway made during 19 681970 and were funded as part of the study. The concrete bulkheads

and stoplogs replaced a sand bag and plywood water diversion structure

and the gate valve replaced a manually lifted plywood gate.

Additional

work on the fishway performed as part of the study included some
Concrete work in the trap step to reduce injuries to trapped fish
seeking shelter in eroded holes and pockets.

The above improvements

greatly facilitated the trapping procedure and resulted in safer,
less arduous working conditions and enabled us to operate the
trap at a greater range of flows with less injury to the fish.

During the study period the trap was operated from May 1
until fall freshets forced its removal because of debris accumulation
and difficulties in regulating fishway flows.

The trapping operation proceeded as follows:

(1)

The lift gate was lowered to reduce the flow down
the fishway to a level where personnel in chest
waders could work in the ladder.

(2)

The fish were captured with a fine mesh, knotless
dip net, then examined for marks, tallied and
released into the escape step.

(3)

The lift gate was then raised and the fish were
free to move out of the fishway at will.

Depending on the numbers of fish moving into the fishway, the

trap was checked periodically ranging from twice a day during peak
migration periods to every 2-3 days when fish passage was light.
Accumulations of fish in excess of 75 resulted in crowded conditions

and no doubt placed some stress on them.

Leaving the fish in

the trap longer than 2 days resulted in greater chance of injury
to the fish as they tired or attempted to escape from the trap.

Mortality was insignificant (less than one percent) and usually

was associated with too many fish, long holding periods and high
flows.

Mortalities occurred in both the trap and escape steps.

Despite care in handling, many fish undoubtedly were stressed

and some injured in the holding and netting process.

The presence

of fish which had suffered minor injuries and later became infected
by fungus (Saprolegnia, sp.) was obvious in the vicinity of the
fishway.

Injuries were also sustained while jumping at the falls

and a significant portion of injuries

sustained probably resulted

from this practice.

A repeat tag recovery in the fishway gave notice to us that
some fish were either swimming or being swept back over the falls
after their release from the trap.

We determined that the effect

of such "repeats" on total trap counts was insignificant.

A large

number of fish (678) were marked with an opercular punch and by

observing subsequent returns we concluded that the number of such

repeats was less than one percent except under high flow conditions.

A limited amount of summer steelhead migration information was
obtained subsequent to the termination of normal trapping operations.
Fish passage through the fishway was blocked off at the upper

end of the ladder by a velocity barrier.
flow remained

Sufficient attraction

and after leaving the barrier in place from 24

to 48 hours the fishway pools were sampled to determine the extent

and duration of the late fall-early winter summer steelhead passage.

Creel Census

An intensive creel census was conducted during the May-November
summer steelhead fishery.

At least three weekdays and one weekend

day were customarily sampled.

A less intensive creel census effort

was also conducted during the 1971-72 and 1972-73 winter steelhead

seasons to determine the contribution of summer steelhead to the
winter fishery.

All creel census efforts were conducted on a generally

nonrandom basis and generally followed angling pressure in an attempt
to sample as many fish as possible.

There was some attempt to random-

ize sample days during the summer sampling period, at least between
weekdays and weekends.

Time limitations did not permit us to make a

statistically valid estimate of angler success or total angler catch.
Creel census information was obtained by road block interviews

or by talking to anglers at streamside.

Volunteer catch recording

stands were set up along the road at RM 53 and just above the conflu-

ence of the North Fork Siletz and South Fork Siletz River (RM 68).

Approximately 90 percent of the summer steelhead anglers had to pass
by one of the stands after completing their angling day.

A large sign

requested successful steelhead anglers to stop and record their catches.

An information sheet on the summer steelhead study, photographs or
drawings showing mark combinations, recording instructions, pencils
and a "Rite in the Rain" recording sheet were attached to each stand.

The recording sheet requested date of catch, approximate length, mark
and general area of the catch.

The stands were set up in early July

in 1969 and 19 70 and early June in 1971 and 1972.

Stands were not

set up earlier because of possible vandalism from the numerous trout
anglers.

The stands were removed some time in November when weather

conditions made maintenance difficult and winter steelhead began
to dominate the catches.

Informational handbills describing the

need for angler cooperation in using the stands were periodically
distributed on angler vehicles during the 1969, 1971 and 19 72
seasons,

Angler cooperation was quite good and we estimate that

close to 50 percent of the catches were recorded.

A few anglers

voiced ojections to recording the location of the catch in that
anglers would tend to concentrate in those areas listed on the
stands.

We eliminated some of the objections by requesting that

instead of listing the area of catch that anglers list only
angling zone.

an

Angling zones were defined and posted and were

broad enough (4 to 11 miles in length) that the angler's favorite
fishing hole was not revealed.

A few instances of sheets being

removed or altered were experienced, but no serious vandalism
occurred.

Several anglers agreed to maintain catch logs for their

angling party in preference to recording the
recording stands.

data on the catch

Additional creel census data was obtained from

Oregon State Police angler checks. This data was not included
in angler success rate calculations.

Tagging
A tagging program was initiated to obtain data on migration
timing and migration rate.

It was also hoped that enough fish

could be tagged and later recovered to provide an estimate of total
run size and total catch.

Fish to be tagged were captured in a weir

type trap located a short distance above the head of tidewater at
RM 24.

The trap was operated in 19 70 and 1971.

An attempt was

also made to obtain fish for tagging with electrofishing gear
fished from a drift boat.

The weir type trap was made of chicken wire panels framed with
2"

x 4"'s.

The panels were wired or tied to steel fence posts

driven in the gravel streambed.

The trap and wing panels were

designed so that the downstream edge of each panel could be freed
from its supporting post to swing parallel to the current when not
in use.

This feature significantly reduced the amount of mainten-

ance required

and prevented damage to the trap during freshets.

The wing panels of the trap were made of 2-inch mesh chicken wire

but the trap panels required one-inch mesh as steelhead and even
sea-run cutthroat were able to break through the 2-inch mesh,

A debris trap of 2-inch chicken wire stretched on steel posts
was installed above the trap. Material for the trap cost approximately

$50.

The trap site was on a wide shallow section of the river

where shallow water confined fish passage to a narrow channel.
It was necessary to extend the trap wings into very shallow

water to prevent the fish from moving around the end of the trap.
Several steelhead were observed going around the end of the wings
in water scarcely deep enough to cover their backs.

Once in the

trap the fish held very well, probably due to the brush cover
over the trap area.

matically in Figure

The trap design and site are shown diagram2.

The trap was usually set about 5 p.m. and checked about 9
a.m. the next morning.

The fish were dip-netted out of the trap

with some difficulty and placed in a water-filled 35-gallon plastic
garbage can containing chlorotone anethesia (2 grans per 10 gallons

of water). The fish were then tagged with Floy spaghetti tags
using a Floy Ft-4 applicator needle.

The tag was placed through

the skin just behind the dorsal fin and tied off with an overhand
knot.
pen.

After tagging, the fish were placed in a wire mesh recovery
Movement out of the recovery pen was at the free will of

the fish.

Although the trap was located adjacent to a county park,
there were no known instances of harassment or poaching.

In this

respect the visible location may have been an advantage.

The

greatest problem encountered in operating the trap was algae
accumulation against the wire mesh panels.
of a problem during windy periods.

Leaves were somewhat

Drifting green filamentous

algae "clumps" were a constant problem.

The panels had to be

(Ay

OPERATION.

DOTTED LINES INDICATE POSITION OF
TRAP PANELS WHEN TRAP IS NOT IN
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cleaned (scrubbed with a wire brush) after each night's operation.
Two hours were required to clean the panels.

The slightest increase

in river flow greatly increased the debris problem and would endanger
the trap.

The trash rack was of some help but as it plugged up

the current and debris would sweep around the ends of the rack
and into the trap area.

Operation of the trap was a time-consuming

procedure and required 4 to 5 hours per day, including cleaning
and maintenance.

The drift boat electro-fishing technique was not successful
due to low water conductivity (40 mmhos) and clear water.

Three

attempts during late June and early July captured only 2 steelhead.
Both fish were captured during a period of turbid water conditions,

when the fish could be approached quite closely and water conductivity
was probably higher than normal.

The electro-fishing attempts took place

between RM 42-45 and in tidewater between RM 16-17.
range of the equipment appeared to be 2-3 feet.
current were tried.

The effective

Both AC and DC

The apparatus used has been successful in the

Deschutes River where the water conductivity (120 mmhos) was three

times that of the Siletz River (J. Fessler, Oregon Wildlife ComnIssion,
personal communication, 1971).

Underwater Surveys

Underwater counts of 13 index summer
have been made since 1960.

steelhead holding pools

Nine of the pools are on the North

Fork Siletz in a stretch from RM 1.5 to just below the mouth of
Boulder Creek at RM 4.5.

The other four index pools are in the

Siletz River in an area from just below the falls at RM 64.5 to
the confluence of the Smith and North Forks at RM 68.5.

Most

of the counts can be made by 1 or 2 divers with snorkels and masks

but in several pools scuba gear is necessary.

Scuba gear or mask

and snorkel were utilized in other areas of the river to study

summer steelhead migration patterns and as an aid in making population
estimates.

Spawning Ground Surveys

Portions of most of the major tributaries of the Siletz River
above RM 45 were surveyed to locate spawning summer steelhead.

Spawn-

ing surveys were made between the last week of February and the middle

of April during 1972 and 1973.
1973.

Most streams were surveyed twice in

Steelhead were identified as to race and origin (hatchery

wild) by observation of hatchery marks on captured fish or fish found
dead in the spawning tributaries.

In some cases it was possible to

identify a fin mark or lack of a fin mark on fish resting in pools.
Fish were captured using large landing nets.

A two man team equipped

with nets could capture about 50 percent of the fish observed in
streams up to 50 cfs in size.

The technique that worked best con-

sisted of one man placing his net downstream of the fish in the
most obvious escape route while

the other man would place his

net above the fish and sweep toward it. A net extension handle
made of 1-inch doweling increased the efficiency of the nets.
In the smaller tributaries (10 cfs) one man with a net could capture
a high percentage of the fish.

We felt that this method of capture the fish was more effective

than the use of a backpack shocker due to low water conductivity,
no mechanical problems, and ease of movement along the steep,

brushy streams. Observations did not indicate any mortality associated
with the netting procedure.

RESULTS AND DISCUSSION
Siletz Falls Trap Catches

Trap counts and composition of the catch
Siletz Falls fishway trap counts for the 1969-72 trapping seasons
are shown in Table 3.

The counts varied from a low of 1,824 in 1972

to a high of 3,492 in 1971.

Hatchery contribution to the trap counts

ranged from 71.6 percent to 82.8 percent.

Two-salt steelhead (those

having spent two winters in salt water) made up the major portion of
the trap catches.

Two-salt fish represented 69.3 to 91.0 percent of

the trap catches.

The 1968 trapping data is not included as the 1968

trapping did not begin until June 17 and was interrupted several times
because of manpower problems.

Trapping period
The trapping season began on May 1 and terminated some time
in November or early December depending on when high water forced
removal of the trapping equipment.

On occasions the trap was re-

moved during freshets which were expected to be brief in duration and
then reinstalled as the flows subsided,

Table 3 indicates the inter-

vals when the trap was briefly removed and also indicates the date
of final termination of trapping operations.
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One-salt
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Older

Percent
Hatchery
Wild

2,899

Fgi-T--1-)ec. 10/a

9 0
FgiY-71T5i7:77E

TRAPPING PERIOD
3

10.1
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4.8
100.0

74.0
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972
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Siletz Falls Trap Counts of Summer Steelhead with Data on Hatchery Contribution
and Age Composition, 1969-1972.

Total Trap Count

TABLE 3.

Estimated summer steelhead passage during
periods when trap was not installed
As the trap was not in the fishway at all times during the

period of summer steelhead passage, it is necessary to evaluate
the extent which known summer steelhead passage over Siletz Falls
is understated bS, the trap counts.

Table 4 indicates that summer

steelhead passage is generally insignificant during the first two

weeks of May so that the May 1 start of trapping probably missed
very few fish.

In 1972 the run was early and it is possible that

as many as 50 fish may have passed over Siletz Falls prior to the
start of trapping.

The temporary closures in 1969, 19 70 and 1972

are estimated to have missed the following numbers:
80, respectively.

200, 120 and

These are very rough estimates and are based

on trap counts directly before removal and after reinstallation
of the trap.

Trap counts generally increase at high water levels

and it is unfortunate that the trap had to be removed during these
periods,

In 1971 and 1970 summer steelhead counts were averaging 20 fish

a day just prior to the permanent removal of the trap in early November.

It appears that significant numbers of fish may have passed

above the falls subsequent to trap removal.

A velocity barrier set

for 42 hours on November 17, 19 71 revealed that summer steelhead counts

were still running around 15 fish per day.

It is not known how late

in the year that such high counts continued but early December trap-

ping operations in 1969, 1971 and 1972 revealed that summer steel-

head passage through the fishway was essentailly complete by this date.
Winter creel census data from below the falls also supports the

1
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255

112/b

- 15
16 - 30

1 - 15
16 - 31

1 - 15
16 - 30

Sept.

Oct.

Nov.

/a
/b
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46.5
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14.6

100.0
8.7

2130
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37

9

26.3
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62.2
45.9

37.4
40.2

35.5
11.8
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17.2

12.2
13.9

33.3
24.3

3492

56/b

65
317
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551
967
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201
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48

Ladder closed for repairs 8/3/70 to 8/16/70.
See Table 3 for dates when trap was removed due to high flow.
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Totals
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1
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376

16 - 30

46
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17.2

17.9

38.5
9.8

28.1
35.1

21.5
31.4

11.1
12.5

8.5
7.5

14.3
16.7

Number Percent
of Fish Wild

Number Percent
of Fish Wild

Number Percent
of Fish Wild
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1

1 - 15
16 - 31

1971

1970
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1824

103

203/b

35
10

108

26

51

74

208

325

228
272

108

73

26.0

40.9
69.9

68.6
60.0

57.7
56.5

38.9
52.9

19.1
29.8

11.4
12.5

6.8
5.6

Number Percent
of Fish Wild

1972

Summer Steelhead Counts at Siletz Falls Trap by Bimonthly Period including
Percent Wild Fish in the Counts, 1969-1972.

May

Period

TABLE 4.

above statement.

Rough estimates of the number of summer steelhead

passing through the fishway subsequent to permanent removal of the
trap were 200 in 19 70 and 350 in 1971.

In 1969 and 1972 when

trapping was conducted to a later date the number of fish missed

is probably less than 50.

Although the numbers of fish missed

in our trap counts may be significant in some years of the study,

the roughness of such estimates dictates that only those fish
actually counted are included in statements, tables/ etc. in this
report unless it is specifically stated otherwise.

Rate of return to the tray from each stockin

location

Table 5 presents rates of return to the Siletz Falls trap for

each stocking location group.

Despite the omissions mentioned

earlier, it is our feeling that the trap counts include the great

bulk of the summer steelhead escapement.

This was true regardless

of whether the fish were released above or below Siletz Falls.

Results of post-trapping creel census and fishway sampling support
this opinion.

In two (1969 and 1970) of the three years under study (196971) when fish were returning from releases both above and below

the trap site, the group released below the falls at Buck Creek
(RM 59) exhibited the highest rate of return to Siletz Falls (Table
5).

In 19 71 the group released above the falls had the highest

rate of return.

The fish stocked at the Sams Creek Road Bridge

(RM 45) has consistently produced the lowest rate of return to
the Siletz Falls trap.

In the remainder of this report the groups

-i
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...111

1970

1969
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487

19.8

37.7

50.6
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Represents both two-salt fish returning in year indicated, one-salt fish returning
a year earlier and three-salt fish returning a year later.

1969
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La

1968
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Ad-LM
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Buck Cr. (RM 59)
Logsden (RM 49)
Sam's Cr. (RM 45)

Ad-RP

1967

1970

North Fork (RM 4)
Buck Cr. (RM 59)
Sam's Cr. (RM 45)

Ad-LP
Ad-LV
Ad-RV

1966

1969

Stocking Site

Mark

Brood
Year

1969-1972.

Rate of Return to Siletz Falls Fishway for Each Marked Group of Summer Steelhead,

Year of
Return

TABLE 5.

of fish will be referred to as the upper river group (stocked
in the North Fork Siletz or at the mouth of the North Fork
68.5)

;

RM

the mid-river group (stocked at the mouth of Buck Creek

RM 59); and the lower river group (stocked at the Sams Creek Road
Bridge - RM 45).

Although the lower river group exhibited the

lowest rate of return in all three years of the 1969-71 stocking
location study, in 1969 and 1970 the differences between the lower
and upper river groups' rates of return were small.

Those differences

could have been accounted for by the higher return to the fishery

shown by the lower river group (Table 11).

In 1971 the rate of

return of the lower river group was considerably less than that
of the other two groups.

Creel census and trap counts toward

the end of the trapping period indicated that the lower river
group was late in moving past the falls and a disproportionate
number of these fish may have moved above the falls after the
trap was removed.

By September 30, 92 percent of the upper river

group had passed through the trap but only 72 percent of the lower
river group had moved that far up the river by then.

A similar

tendency toward late migration by the lower river group was observed
in 1969.

We are unable to explain the inconsistency in relative rates
of

return of the upper river group. It would be expected that

the group of fish stocked above the fishway would exhibit the

highest rate of return to the fishway trap.
was realized only in 1971.

This expectation

This expectation is, of course, based

on equal survival of each group.

-

There have been no indications
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of any factors which could have produced a differential mortality

between the three groups of fish.

Analysis of stocking data revealed

that the upper river fish had been slightly smaller at release

than either of the other groups but this condition also existed
for the 1971 group (Appendix A-1 and A-2).

After the relatively

poor returns exhibited by the upper river group in 19 69 and 19 70
(Table 5), the pectoral marks which were unique to this group

of fish during the 1969-71 period was suspected to have resulted
in a differential mortality.

In 1968, when the fish returning

from the lower river site had a pectoral mark, incomplete trapping
data indicated that this group of fish had a significantly lower

rate of return (1 to 2.75) than the fish stocked at the up-river
sites which had an Ad-LM mark.

However, in 1971 the upper river

group, again with a pectoral mark (Ad-LP) had a rate of return

exceeding that of both of the other groups which had ventral marks
(Ad-LV and Ad-RV)

.

This contradicts the suspicion that pectoral

marks have an adverse effect on survival.
Fish returning in 19 72 exhibited a relatively low rate of

return to the falls (Table 5).

These adults were the first returns

from a stocking program where all fish were released below the

falls (RM 59 and below).

This might suggest that such a program

was responsible for the low rate of return as a result of many

fish remaining down river near their release sites.

Post-trapping

creel census below the falls and the late operation (November

30) of the fishway trap showed diminishing catches of summer steelhead.
This would indicate that nearly all of the summer steelhead present

in the river had moved above Siletz Falls prior to the termination
of trapping.

Good returns to the fishway trap in 1969, 19 70 and

1971 of fish released below the falls also disputes the theory

that stocking exclusively below the falls was responsible for
the low rate of return to the fishway in 1972., An important factor

in reducing the 19 72 rate of return to the trap was the successful
1972 fishery.

Most of the

angling pressure and catch occurs

below Siletz Falls.

Summer Steelhead FiOhery
General
The summer steelhead fishery on Siletz River has become very
popular.

The possibility of catching a large, sporting, edible

fish under favorable weather conditions is appealing to most anglers.

Timing of the fishery

Summer steelhead are present in the river as early as late
March, but prior to 1973 the Siletz River was closed to angling from
April 1 to late May.

In 19 73 the river was left open the entire

year with winter regulations (2 trout or steelhead 12 inches in length

or over) in effect from April 1 until the opening of trout season
in late May.

Most of the angling pressure on the late May opening is directed
toward recently stocked cutthroat trout but every year a number of
summer steelhead are taken.

From the late May opening the fishery

increases to a peak some time between June 15 and July 15.

This

period consistently produced the greatest catches and the greatest

--
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angling pressure during our study.

Although more summer steelhead

were caught during the June 15-July 15 period, Table 6 indicates that
the highest success rate (hours per steelhead) occurred after the
first good freshet in late summer or early fall.

Angling pressure

is not as great at this time, hence, the lower overall catch.

Between

the early summer peak and the first fall freshet there is a mid-

summer lull which is accompanied by low flows and warm water conditions.
Summer .steelhead remain dominant in the anglers' catches through the

month of November but drop off sharply in December.

Table 7 indicates

that 91.2 percent of the November steelhead catch is summer steelhead

but in December the situation is reversed with 91.8 percent being
winter steelhead.

Although coho salmon, chinook salmon and sea-run

cutthroat are available beginning in early September, at least 50 percent of the Siletz River catch through November 30 is summer steelhead.
Table 6 summarizes by year and by monthly period the angling
success rates.

Anglers fishing specifically for trout were excluded

from the data.

Angler type was determined by interview.

Catch rates

shown are likely to be biased upward as the creel census program essentially followed angling pressure rather than being a strict, randomized
census effort.

Seasonal success rates varied from a high of 12.9

angler hours per steelhead in 1971 to a low of 30.9 angler hours per
steelhead in 1969.

In 1971 good flows and an excellent run of fish

combined to produce the high success rate.
The poor angling success observed in 1969 occurred despite

a good run of fish as indicated by Siletz Falls trap counts (Table
3).

High flows and turbid water conditions during June of 19 69

29.6
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TABLE 6.

offer a partial explanation of the poor angler success but we
are unable to offer any further explanation.

The highest monthly

success rate was 8.1 hours per steelhead during the September
16-October 15, 1971 period.

All study years except 1969 had at

least one monthly period where angler success was 12.0 hours per

steelhead or better (Table 6).

TABLE 7.

Summer Steelhead Contribution (percent) to Siletz River
Steelhead Catch During Months of November through March.
/c

1968-69
1969-70
1970-71
1971-72
1972-73

Decethrnnuapj.aa

88.1%(59)/a
100.0%(10) c

.

:/b

IEM

law

100.0%(12) c
95.0%(40)
4.8%(104)
86.8%(38)
19.1%(21)

TOTALS 91.2%(159)/c

March

MOM

7.2%(125)

8.4%(83)
1.7%(173)

19.2%(99)
3.5%(86)

6.4%(16)

3.9%(256)

11.9%(185)

6.4%(16)

IMO

Data shown in parentheses is the sample size.
No data available.
November summer steelhead contribution biased upward to some
extent due to lack of data from last half of the November of
1969 and 1970.

Age composition of the catch
The fishery is based primarily on two-salt fish.

Table 8

indicates that age composition of the angler catch is similar
to that of trap catches (Table 3)

.

However, the one-salt fish

contribution to the angler catch has consistently been slightly

higher than that shown by the trap catches.

It may be that the

smaller one-salt fish are easier to land, once hooked, or that

TABLE 8.

Age Composition and Origin of Siletz River Summer
Steelhead Taken in the Sport Fishery, 1969-1972.
ORIGIN

Number of fish /a
Percent
Hatchery
Wild

90.5
9.5
100.0

156

106

477

190

98.3

92.3

1.7

7.7

ITEir

TU0:17

85.0
15.0
17510707-

AGE COMPOSITION
Number of fish LI2

Percent
One-salt
Two-salt
Older

359

1,488

928

213

14.4
82.5
3.1

10.4
88.5
1.1

41.5
57.4
1.1

12.7
78.4

ITET

165876

17676

1707T

8.9

In-aitWiyairireirunissioncreisuta.ecer
Includes creel census information of Oregon Wildlife Commission
and Oregon State Police and data obtained from volunteer catch
recording stands,

they are more aggressive "biters",

Wagner (1967) noted that

winter steelhead "jacks" were caught at a slightly higher rate
(61 percent) than that of older fish (55 percent).

One-salt fish

range from 21 to 24 inches (FL) and 3 to 4 pounds while two-salt
fish average 27 inches (FL) and 7 pounds.

Fish older than two-

salt fish make a minor contribution to both the fishery and trap
catches.

The high percentages of one-salt fish observed in the 1970
angler catch (41.5 percent) and in the 19 70 trap catch (26.9 per-

cent) reflect a relatively poor run of two-salt fish in combination

with a good return of one-salt fish.
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Hatche

contribution and rate of return to the fishery

Table 8 indicates the dependence of the fishery on hatchery fish.

The hatchery contribution ranged from 98.3 to 85.0 percent during the
study period.

Trap counts (Table 3) indicate a much lower proportion

of hatchery fish in the run with hatchery contribution to the trap
counts ranging from 71.6 to 82.8 percent.

The paucity of wild fish

in the angler catches is probably the result of several factors.
It appears that wild summer steelhead are simply more difficult to
catch.

Whether this is due to a natural wariness or a reluctance to

strike a lure or bite is unknown.

The important summer steelhead

spawning areas are presumed to be high up in the river system above

Siletz Falls and above the popular angling areas.

The wild fish

apparently migrate rapidly into the upper portions of the river
system and are only briefly subjected to the heavy angling pressure

experienced by hatchery fish released lower in the river system.
Table 9 presents an estimated rate of return to the fishery of

hatchery-reared summer steelhead of the 1966-1969 brood year classes.
These fish r eturned at various ages sometime during the 1968-1973
period.

As utilization of a statistically valid creel census pro-

gram was not practical during the course of our study, an estimate of
the angling catch was necessary.

The calculation of such an estimate

is dependent on several assumptions and calculations which inherently
contain some inaccuracies, or at best, the possibility of introduction
of errors.

With this in mind, the data shown in Table 9 should be

regarded as rough estimates, not as precise calculations.

TABLE 9.

Rate of Return to the Siletz River Fishery of
Four Brood Classes (1966-1969) of HatcheryReared Summer Steelhead.

EstimateZ
Year of
Return/a

Year
Brood
Stocked
Year
..111.--i.

1969
1970
1971
1972

1966
1967

a
/1)

1967
1968
1969
1970

196 8

1969

Year in

Percent
Return

22.9
2.29
59,000 1,352
26.8
2.68
74,400 1,993
6.93
69.3
80,100 5,553
4.1
41.5
66,000 2,740/b
779 7106-II;658 -------AcciT----T4a

majorifigh----wexpecIa1:471aiirri'

which

as two-salt

Number
Stocked

Total
Angler
Catch

Rate of
Return
per 1000
Stocked

fish.

An estimate of 50 was used for 19 73 catches of 1969 brood
three-salt fish.

The estimated angler catch was determined from catch card
estimates (Table 2)

.

The May through November steelhead catches as

shown by the catch card estimates were assumed to represent the summer
steelhead catch.

Table 7 indicates that this assumption is not

completely true in that a small portion of the November steelhead

catch is actually winter steelhead and a minor segment of the catches
subsequent to November are actually summer steelhead catches.

The

May-November catch estimates were corrected for bias as determined
ny the Oregon Wildlife Commission (1972).

Application of the bias

correction is thought to be accurate when related to statewide
annual steelhead catches but this is not necessarily true when applied

to the catch from a single river (Oregon Wildlife Commission, 1972).
The bias correction relates to the tendency of less successful anglers
not to return their catch cards.

Allocation of total catches to the various brood year classes
were made on the basis of information obtained from creel census

operations and data obtained from the voluntary catch recording
stands.

Table 9 indicates that hatchery fish were caught at the average
rate of 41.6 fish per 1,000 smolts stocked (4.16 percent) for the
four brood years in question.
(2.29 to 6.93 percent).

The range was from 22.9 to 69.3

The high rate of return (6.93 percent)

from the 1971 run (1968 brood) is thought to be the highest since

the stocking program began.

Angling pressure distribution

To facilitate the analysis of creel census data, the river
was divided into 6 sections.

Although a few summer steelhead

are taken in tidewater, the catch is incidental to other fisheries
and no attempt was made to obtain catch data from this area.

A

survey of resort owners along the tidewater portion of the river

produced an annual catch estimate of less than 100 summer steelhead.

TABLE 10. Siletz River Angling Sections.
Section
1
2
3
4

5
6

!II..

Description
RM
RM
RM
RM
RM
RM

22
40
49
60
65
68

to
to
to
to
to
to

RM
RM
RM
RM
RM
RM

40
49
60
65
69
71

(tidewater to town of Siletz)
(Siletz to Logsden)
(Logsden to Sunshine Creek)
(Sunshine Creek to Siletz Falls)
(Siletz Falls to mouth of North Fork)
(North Fork)
-.111.11--

Section 1 flows through private farmlands with little access
from public roads and angling pressure is light.

The summer steel-

head appear to migrate rapidly through this section and angling
success is low.

Angler access to the stream in Section 2 is also

quite limited but public roads closely parallel the river and do provide some access.

Angling pressure is light, although at times the

angling success is quite high.

The lower river stocking site (RM 45)

is located in the middle of this section.

When river flows are high

enough, some drift boat angling is done in both Sections 1 and 2.

The lower 4 miles of Section 3 are relatively inaccessible due to
public road location and the presence of private farmlands.

A

minor drift boat fishery, streamfiows permitting, is available up
to this point.

Above this point, the river is bordered by private

timberlands throughout its remaining length.

The upper 7 miles of

Section 3 and the entire length of Section 5 are closely paralleled
by a rough, but passable road and access is very good.

The mid-river

stocking site is located in the upper end of Section 3 (RM 59).

In

Section 4 the road climbs out of the river canyon and a steep hike

is required to gain access to most of this river section.

It is in

Sections 3, 4 and 5 that most of the summer steelhead angling takes

place with the upper half of Section 3 being the most popular area.
Section 6, the North Fork Siletz, is closed to all angling above
RM 3.5 and is open to fly angling only below RM 3.5 until November 1.

Angling pressure is nominal until the fly fishing limitation is
removed.

The upper river stocking locations are located at the

extreme upper end of Section 5 and/or at various points along Section 6.
Peak summer steelhead angling pressure probably occurred during

the 1971 angling season.

Angler vehicle counts indicated a maximum

pressure of about 90 vehicles on weekend days and 30 on weekdays.

Angling pressure would generally be distributed as shown below:
River Section

Percentage of

5 or less

1
2
3
4
5
6

..r2451er Vehicles

- 20
50 - 80
5 - 30
5 - 15
0

5 or less

Angling pressure varied considerably with the time of the season
and location of the best angling success.

Section 2 angling pressure

varied considerably from year to year depending on whether the fish
released in that section choose to hold in the area of their release.

Angler catch by stocqp1_12Eation
One of the major objectives of the study was to determine the
stocking locations which would provide the greatest return to the
angler.

Analysis of creel census data during the 1969-1971 study

years indicated that stocking location plays an important role in
determining the extent of the hatchery fish contribution to the
fishery.

The 1969-1971 years were those in which two-salt fish

were returning from three different stocking locations.

In a fishery,

as dependent on hatchery fish as the Siletz River summer steelhead
fishery is, the selection of stocking location is probably the most
important factor next to ocean survival in determining the success
of the fishery.

The rate of return ratio shown in Table 11 indicates

that, consistently and significantly, in all three years of the stocking location study, the lower river releases (RM 45 and RM 59) made

0

North Fork (RM 0-5)
Buck Creek (RM 59)
Sans Creek (RM 45)

North Fork (RM 0-5)
Buck Creek (RM 59)
Sans Creek (RM 45)

Buck Creek-Sams Creek

Ad-LM
Ad-RM

Ad-LP
Ad-LV
Ad-RV

Ad-RP

e

a
b
c

Ad- RP

1970

1972

1971
1971
1971

1970
1970
1970

1969
1969
1969

66,000

30,000
20,000
10,000
60,000 4

756

130
54
241

57

Lcl

a

11.46

1.00
2.52
1.84

1.00
3.39
2.77

10.21
295
28,900
25.70
0 I
30,006
18.72
397
21,200
-110,10-0.----------174-67J-EA7-------------1177r

a

2.33
7.90
6.46
4.75

Rate of
Return
Ratio/b

1.00
3.42
2.84

286

84

126

70

Number Caught
per 1,000
Stocked

1.90
6.50
5.40
4.02

MHO

30,000
16,000
13,000

Number
Stocked

Number Known
Caught (all
sources) /e

Also includes 1-salt and 3-salt fish.
Group with lowest rate of return assigned a base index of 1.00 for purposes of ratio calculation.
Fish stocked at RM 57 and 48.5 with Ad only mark excluded from data due to failure of anglers to properly identify.
Also includes 1-salt fish.
Inclu des Wildlife Commission creel census, State Police reports and data from voluntary catch recording stations.

Ad-RV

1969
1969
1969

1968
1968
1968

North Fork (RM 0-5)
Buck Creek (RM 59)
Sams Creek (RM 45)

Ad-LP

Ad -LV

1967
1967
1967

Stocking Site

Year
Stocked

Year of
2-Salt
Return

Rate of Return to the Creel of Siletz River Summer Steelhead for Each Release Site, 1969-1972.

Mark

TABLE 11.

a greater contribution to the fishery than did those fish released
in the traditional upper river release sites (North Fork, RM 0-5).

The mid-river (RM 59) release group's relative contribution to the
fishery ranged from 2.52 to 3.42 times that of the upriver group.

The low river (RM 45) group's contribution exceeded that of the
upper river group's by 1.84 to 2.84 times during the three-year study.

The low river group's contribution was likely higher than indicated
on Table 11 as anglers fishing in the river section where this group
of fish was released were not exposed to the voluntary catch recording stations, nor was the creel census as intensive in this area.

The 1972 data shown in Table 11 is included for informative purposes
only, as direct comparisons between 1972 and 1969-71 period cannot be

made because all two-salt fish returning in 19 72 were from releases
made at RM 59 and below.

The figures in the "number caught per 1,000

stocked" column are observed to vary considerably between years

and it should be realized that these variances arise not only
from differences in angling success but also from differences
in creel census intensity.

Table 12 summarizes by river section the catch from each of the
three stocking locations and further substantiates the idea that summer

steelhead tend to be caught in the area where they are released.
It also indicates the catch in the various river sections is consistently dominated by fish stocked in that section.

in another way, it indicates

Looking at the data

that 70.6 to 89.1 percent of the

known catch of two-salt fish released in Section 3 at RM 59 were
caught between RM 48.5 and RM 64.5.

However, only 8.7 to 26.8

I

10
169
78

-NT

21
25

5

66

33
33

0

*

*

*

1.00.0

65.8
30.3

3.9

1 5070

9.8
41.2
49.0

100.0

0.0
50.0
50.0

23
616
57

11

11

90

0

109

*

*

1971

*

28.5

0.9
70.6

100.0

3.3
88.5
8.2

0.0
89.1
10.9
1D0.0

1970
------

77
31

1

River section into which this group of fish released.

1 - 2
3 - 4
5 - 6

1 - 2
3 - 4
5 - 6

N. Fk. RM 0.0 to 3.5

5- 6 RM 64.5-RM 68.5,

1 - 2 RM 24-RM 48.5
3 - 4 RM 48.5-RM 64.5

1969

94
229
28
351

43

5

32

6

69

12

51

6

*

*

*

100.0

8.0

26.8
65.2

14.0
74.4
11.6
100.0

100.0

8.7
73.9
17.4

Number of Two-Salt Fighoilight
North-FEIFET RM 0-5 Buck CreikT RM 59Sams Creek, RM 45
KUEEFF-----TIFFEQTE Number
Percent
Number
Percent

Angler Catch by River Section of Two-Salt Sumner Steelhead from three
stocking sites, 1969-1971.

Stocking Site
River Section

TABLE 12.

percent of the fish released at RM 45 were caught in the area
of their release and only 30.3 to 50.0 percent of the fish released
in the North Fork (RM 0 to RM 5) were caught high in the

system (above Siletz Falls, RM 64.5).

river

The information from the

lower river and upper river stocking sites would appear to contra-

dict the theory that the fish will tend to be caught in the area
released.

The apparent contradiction can be nullified by considering

the following facts:

1.

The number of fish caught in the lower river is
understated because of lack of exposure of the
anglers fishing in this section to the voluntary
catch recording station and to an intensive creel
census.

2.

The water open to angling in Sections 5 and 6 is relatively short (7.5 RM's) in comparison with the
3 and 4) of the river (16.0 RM's) and
middle sections
nearly 50 percent of the open water is open to fly angling
only during the bulk of the summer steelhead angling
(

season.
3.

The concentration of angling pressure in Sections
3 and 4 is very heavy which tends to produce disproportionate catches of summer steelhead released
in other sections of the river.

The benefits of stocking the fish lower in the river where the
angling pressure is concentrated can further be demonstrated by observing that, although the 19 72 trap count was the lowest of the study

period (Table 3), the angler success rate (Table 6) and rate of return
to fishery (Table 9) were the second highest.

The greater contribution of the lower river releases over those
in the North Fork is apparently due to the tendency of the fish to

migrate rather rapidly up the river to the point where they were released.

The fish then stop or at least hesitate before moving on.

Wagner

(1967) noted this type of migration behavior with respect to winter

steelhead in the Alsea, Sandy and Wilson rivers.

With the release

sites located where there is good angler access and suitable holding

water the fish would be expected to stop or hesitate and would be subjected to heavy angling pressure.

In contrast the fish released in

areas such as the North Fork release sites, which are either closed
completely to angling or restricted to fly angling only, would move
rapidly past the intensive fishery in river Sections

3,

4 and 5.

These fish would be subject to the intensive downstream fishery only
briefly as they moved through this area and once in the North Fork

system would be subject to no angling pressure at all, or only very
limited pressure from fly anglers*

While it is apparent that there is a tendency for returning
adult summer steelhead to hesitate at their stocking site, a great

deal of variance has been observed as to the strength of this tendency

in the fish released at the lower river stocking site (RM 45)*
Table 12 indicates that the percentage of the lower river releases
caught in Sections 1 and 2 (RM 24 to RM 48.5) has varied from 8.7

to 26.8 percent in the three years 1969-1971.

The high contribution of 26.8 occurred in 1971 and an excellent
fishery was present throughout the June-November period in the vicinity

of the stocking site at RM 45.

A late summer underwater count

of three pools between RM 45 and RM 42 revealed summer steelhead

in all three pools with the number of fish estimated at 50.

Templeton

(1968) reported a good fishery in Sections 1 and 2 in 1968 and

he estimated 70 percent of the hatchery fish taken were from the

No underwater counts were made in

lower river stocking site.

Sections 1 or 2 in 1968. In contrast to 1968 and 1971, the fisheries

in the lower river in 1969 and 1970 were small and only 8.7 and

14.0 percent, respectively, of the catch of fish released at RM
45 were caught in Sections 1

and 2.

at RM 45 did not have an unique
in Sections 1 and 2.

In 1972 the fish released

mark but very few fish were taken

Late summer underwater counts in the pool

at the RM 45 stocking site in 1969 and 1972 revealed 10-15 steelhead
There were at least 30 summer steelhead

in 1969 and none in 1972.

present in this pool during the 1971 counts.

We are unable to offer an explanation as to why the fish seem
to hold in the vicinity of the lower river stocking site in some
years but not in others.

An analysis of the obvious conditions and

characteristics related to the releases that made up the 1968.1972
runs revealed no pattern that could explain the variance in behavior.

River levels during the peaks of both upstream and downstream
migrations, timing of smolt releases, size of smolts at release and
water temperatures at time of release were the conditions and
characteristics considered.

The existence of a successful fishery in the lower 24 miles
(RM 48.5 to RM 24) is dependent on the fish stocked in this area
to hold to some extent within this section.

The presence of a

successful fishery in the lower sections allows for the participation
of drift boat anglers and serves to more evenly distribute the
angling pressure.

Estimated total catch
Table 13 indicates that the total angler catch during the
study years 1969-1972 ranged from 1,897 to 5,605.

The catch data

shown is subject to the same limitation as the data shown in
Table 9; catches were estimated in the same manner.

Procedures

used in calculating the duplication correction are discussed later
in the report.

Comparison of the catch totals with the estimates

of total run size shown in Table 13 indicates that in all four years

shown the fishery accounted for a significant portion of the run.
In three of the four years the angling catch was in excess of 50

percent of the run.

The highest percentage of the run taken by

anglers was 70 percent in 1972.

Summer steelhead angliuteshnises
As the catch data indicates, the summer steelhead is quite
susceptible to angling.

The summer steelhead generally appear to

be willing to strike and given the presence of the fish, good water
conditions, and proper presentation of the bait or lure it is not
too difficult to hook.

difficult fish to land.

However, a hooked summer steelhead is a
Their tendency to jump repeatedly and make

strong, quick runs produce a more spectacular but shorter struggle
than its winter counterpart.

The summer steelhead angler is also

usually handicapped by having lighter gear to play the fish against
than does a winter steelhead angler.

It is in finding the proper

combination to hook the fish and then having the proper tackle and

adequate skill to land the fish that produces the challenge which

746

- 74

Includes hatchery-reared hybrid winter-summer steelhead.

Includes 4 hybrid winter-summer steelhead.

Includes 53 hybrid winter - summer steelhead.

za.

/e

309

/c

511

646

- 50

95

To account for fish recorded in trap catch and later caught by anglers.

84.0

601

688

- 54

182

16.0

7.6

16.5

23.1

1,001

-108

285

/b

3,920

1972 1,366(e) 2,945(c) -391

92.4

560

824

See Table 3.

7,847

1971 2,895(d) 5,510(c) -558

83.5

76.9

Percent

FISH
Esti- Duplicamated tion CorAngler rection
Total
Catch
/b

/a

3,481

-272

2,183

1970 1,570

3,330

-357

1,612

1969 2,075

Percent

WILD
Siletz
Falls
Trap
Catch/a

-326

-465

-465

4,666

/d

8,493/c

4,169

4,331

TOTAL RUN
Duplication Correction
Total
/b

5,605(c) -608

2,365

1,897

Estimated
Angler
Catch

1,877(e) 3,254

3,496(d)

2,130

2,899

Siletz
Falls
Trap
Catch/a

Estimated Number of Fish in the Siletz River Summer Steelhead Run, 1969 - 1972

HATCHERY FISH
Siletz
EstiDuplicaFalls
tion Cormated
Trap
Angler rection
Year Catch/a Catch
Total
/b

TABLE 13.

100.0

100.0

100.0

100.0

Percent

makes the summer steelhead a popular game fish.

As with most types

of angling, 10 percent of the fishermen take 90 percent of the summer
steelhead on the Siletz River.
The successful angler will try to select a day following a good

rain when the river is dropping and green.

In heavy flaws the summer

steelhead will be found in tailouts, behind boulders and off to the
side of the main current.

Under such conditions the same tackle,

bait and lures as used in winter steelheading will produce fish.
Cluster eggs (salmon and steelhead roe), "okie drifters", "spin-nglows", "corkies", spoons and spinners can be used.

As water

levels fall and approach more typical summer steelhead angling con-

ditions, the steelhead will move higher up in the riffle areas where
some depth and turbulence provide cover.

The angler must now use

lighter line (6 to 8 pound test) and fingernail sized egg clusters,
smaller lures and the smallest "corkies" and "spin-n-glows".

meat chunks from peeled crayfish tails are a popular bait.

White

Very few

anglers attempt to take the Siletz River summer steelhead on flies,
even in the portion of the North Fork Siletz reserved exclusively
for this type of fishing.

Under low, clear water conditions the

successful anglers will use care in his approach to the drift and

he will select an overcast day or venture out early or late in the
day when the sun is not on the water.

In mid-summer when the water has warmed up and flows are very
low the fish move into the deep pools.

Under these conditions they

lose their aggressive biting tendencies and are very difficult to
induce into taking a lure or bait.

A few are taken by drifting a

small piece of bait on a light (4 to 6 pound test), unweighted leader

through the hole.

Although the clear water conditions certainly make

the fish more difficult to catch, we feel that the warm water tempera-

ture is the main influence in the steelhead's refusal to strike.
Observation on a group of 200 steelhead in one pool indicated
very little angling success on these fish until light rains occurring

in the first part of September caused water temperatures to cool.
River flows did not increase to any degree yet anglers had excellent
success immediately after the rains.
were

Some mornings 12 to 16 fish

taken from this pool with most anglers taking their limit of

two.

With increased flows following the first fall freshets the
steelhead move out of the deep pools and are caught using the same
techniques described earlier for heavier flows.
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A limited hooking mortality study was carried out during 19 71
and 1972.

The objective was to evaluate mortality on adult summer

steelhead which had been hooked and released.

Possible causes of

mortality to be considered were that attributable directly to the
wound caused by the hook, the handling of the fish, and the delayed

mortality from so called "lactic acid poisoning".

The latter refers

to the build-up of toxic levels of lactic acid from an excessive
metabolic rate.

Such a metabolic rate would be expected when the

fish was struggling vigorously on the end of an angler's line.

We

became concerned about hooking mortality when it came to our attention that some anglers were continuing to catch and then release

summer steelhead after landing their legal limit of two fish.

Several

instances of anglers catching up to 8 fish a day were reported and
one angler indicated that he had taken 16 summer steelhead in one day.
These large catches are only a problem when numerous fish are in the

river and angling conditions are ideal.

Most observations of large

catches occurred during the 19 71 angling season.

We captured 39 summer steelhead with standard angler gear,

tagged them with numbered, addressed Floy spaghetti tags and released
them.

A Floy FT-4 applicator needle was used to insert the tag under

the skin behind the dorsal fin.

The tag ends were then tied together

with an overhand knot.
Observations were recorded as to the apparent condition of the
fish when released, and the location of the hook injury.

Where re-

moval of the hook would likely result in serious injury to the fish
the hook was not removed.

All fish were taken on bait.

With the

exception of fish hooked deeply in the gullet or gill rakers, the

hooking injury would be similar to that resulting in a fish hooked
on a lure or a fly.

All fish were completely played out prior to

tagging.

The 15 fish tagged in 1971 were beached prior to application of
the tag.

We feel that this procedure produced a greater stress and

chance of injury than that produced in the process of an angler simply
releasing a fish.

Most anglers observed releasing fish did not actually

remove the fish from the water.

The 24 fish tagged in 19 72 were netted

with a fine mesh dip net (to minimize scale loss) and were not removed
from the water during tagging.

All tagging was done by personnel of

the Oregon Wildlife Commission with the exception of some voluntary
assistance from two employes of the Fish Commission of Oregon.

Instructions for returning tags were posted on the volunteer
catch recording stands.

In 1972 informational handouts on the tagging

program were distributed to anglers fishing in areas where they would
not be exposed to the information on the catch recording stands.

Tag

recoveries were also expected at the Siletz Falls fishway trap and

at the Fish Commission of Oregon trap on Little Rock Creek.
Of the 39 fish tagged there were 14 recoveries reported.

For

analysis purposes the tagged fish have been separated into two groups,

those tagged during the early summer fishery (prior to July 15) and

those tagged in the fall fishery (after September 1),

The basis for

the distinction is that the early group was exposed to a period (approx-

imately 45 days) of warm water conditions after tagging.
tions could stress an injured or weakened fish.

Such condi-

This group of fish

was also available a longer period of time (approximately 60 days)

to the fishery and other sources of tag recoveries.

Table 14 summarizes by group and by year the number of fish
tagged and recovered.

The small sample size precludes making definite

conclusions from the data and inferences drawn from this study should
be considered in this light.

It is apparent that a good percentage

of fish survive the hook and release experience.
35.9 percent for all fish tagged is indicated.

A recovery rate of
This represents a

minimum survival rate as it is likely some tags were recovered

by anglers and not reported and some surviving fish did not migrate
above the Siletz Falls trap prior to termination of trapping.

There

TABLE 14.

Tagging and Recovery Data from 19 71 -19 72 Hooking
Mortality Study on Siletz River Summer Steelhead.

Number
ed

Date

-11

Recoveries /a
Number Percent

Comments

EARLY SUMMER GROUP
7/1 to 7/11/71

7

1

14.3

Tag recovered from
angler-caught fish.
Fish was reported
to be in poor shape.

6/6 to 7/12/72

6

3

50.0

One recovery (tag only)
from river bottom 57
days after tagging and
7 miles above point of
tagging.
Fate of fish
unknown.

3

FALL GROUP

9/5 to 9/29/71
9/20 to 10/31/72

8

5

18

5

62.5
27.8

14

35.9

'ft-

GRAND TOTALS :
a

l4

3 ;5

with exception of tag discussed under comments, al
recovered from living fish.

is also the possibility of tag loss.

tags were

All of the recoveries, except

the recovery of a loose tag from the stream bottom, were taken from
living fish.

Twelve of these recoveries came from fish taken and

reported by anglers and one was taken at the FCO hatchery trap on
Little Rock Creek.
somewhat erratic.

Behavior of the tagged fish after release was
Three fish were recovered downstream as much as

four and one-half miles below the point of tagging.

Most were re-

covered close to the place where they were tagged and within two
weeks of being tagged.

Two fish were recaptured the day after they

were tagged in the same drift where they had been released.
Table 14 shows that the worst recovery rate (14.3 percent) was
from the 7 fish tagged during the early summer fishery in 1971.

The

one recovery from that group was a fish taken 200 yards below the point
of tagging about 45 days after tagging.

It was reported to be in

poor condition (details not specified) by the angler.

That group of

fish was beached during the tagging operation and it appears that

the rough handling along with the warm water conditions which developed
shortly after tagging may have resulted in poor survival.

It is con-

ceivable that either secondary infection of fungus, Saprole5nia spp.,
due to scale or slime loss or the stress of warm water could have

produced some mortality in this group.
Another possible reason for the low recovery of this group is that
a relatively high proportion (3 of 7) were hooked deeply in the gullet

or gill rakers and the hook was not removed.

Four (4) fish in other

groups were hooked in a similar manner.

There were no recoveries from

any of the 7 fish hooked in this manner.

Other observations, however,

do not support the idea that a deeply hooked fish has necessarily
suffered a mortal injury.

Several fish were observed in anglers'

catches or at the Siletz Falls trap which carried hooks in the gullet

area and they appeared to be in good condition.

Roaring River Hatchery

personnel report that several Siletz River summer steelhead brood fish

have carried a hook in their gullet for the 9-month holding period
with no adverse effects (Bill Wingfield, Oregon Wildlife Commission,
personal communication, 1972).

Wingfield stated that the hook (material

not specified) remained intact throughout the period.

No evidence of delayed mortality due to "lactic acid poisoning"
was observed during the study.

As mentioned earlier in this section,

it does appear that a summer steelhead can be released with a good

chance of subsequent survival but a fish should not be netted or removed
from the water during the hook removal process.

There is some

indication that a summer steelhead may have a better chance of
survival upon release if not deeply hooked and anglers should avoid

the use of bait if they desire to release the fish they catch.

Evaluation of the 1922_sp±Eilarkuu11ns91
Prior to 1973 the Siletz River had been closed to angling from
April 1 to late May.

The purpose of the closure was to protect

downstream migrants (smolts and kelts) steelhead and sea-run cutthroat.
In 1973 the closure was lifted to enable anglers to take early run
summer steelhead.

Trap counts in prior years revealed the presence

of good numbers of fish well before the late May opening (Table 4)

Winter angling regulations (limit of two steelhead or trout over
12 inches in length) remained in effect during the special open
season.

Creel census (Oregon Wildlife Commission data only) for the

period of the special season (April 1 to May 26) indicates the following results:

Number of
Anglers
71

Angler
Hours
323

Hours Fished per
Summer Steelhead

Catch

2
4
3
5
6
187

StW kelts
Ct kelts
StS
StW kelts )
Ct kelts )
St smolts

)

107.7

released

Angling success for summer steelhead was poor at 107.7 hours per
steelhead.

Angling pressure was generally very low during April

although a period of warm, spring weather accompanied by ideal water

conditions attracted a one-day maximum of 15 drift boats.

Angling

pressure increased in May with peak daily angler use on weekends
about 20 to 25 angler vehicles.

Very few kelts, either sea-run cut-

throat or steelhead, were kept by anglers.

than were kept.

More kelts were released

Steelhead anglers caught and released steelhead

smolts (mostly hatchery-reared summer steelhead) at a rate of about
2.6 smolts per angler.

The Oregon State Police made several arrests

for failure to release the undersize smolts.

Violations were delib-

erate in some cases and were due to ignorance of the regulations in
other cases.

The lack of angling pressure and low success rate indicates
that the early special season did not produce the desired results.

On the other hand very little damage was done to smolt or kelt populations.

No attempt was made to assess the survival of released steel-

head smolts but even if survival was low the total loss of smolts was
not significant.

The 1973 season was a poor one to judge the relative merits and

disadvantages of the special season.

Unusually low water conditions

were present in April and May and probably delayed the outmigration
of steelhead smolts and the movement of adult summer steelhead into the river.

It also appears that the 1973 run of summer steelhead

was below average. Li
/1 Creel census on the 1974 special season fishery indicated that a good run of fish
and ideal water conditions combined to produce a successful fishery from late April
through the month of May. The catch rate for the month of May varied from 7-10 angler
hours per summer steelhead taken. Damage to smolt and kelt populations was insignificant. The 1974 special season produced at least one additional month of high quality
steelhead angling (John Fortune, OWC, unpublished data, 1974).
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Tagging

Operation of the wire mesh weir-type trap at RM 24 resulted in
the capture and tagging of 109 adult summer steelhead in 1970 and 30
in 1971.

Both one- and two-salt fish were tagged with two-salt fish

predominating.

The trap was operated overnight 17 times between

June 27 and August 28, 19 70 and a similar number of times in 19 71

between July 21 and August 21.

The lower catches in 1971 point out one of the problems in
obtaining usable data from the tagging results.

In 1971 we were un-

able to install the trap until July 21 because of high river flows.

Most of the steelhead run had passed the trap site and catches were
light.

Even in 1970 when the trap was installed on June 27, the peak

of the run had passed and only a small portion of the run was repre-

sented in the sample tagged.

It is conceivable that the migration

pattern of the portion of the run which was subjected to our trapping and tagging program may not be typical of the majority of the
summer steelhead.

Table 15 presents details of tagging and recoveries.

were 55 recoveries from the 139 fish tagged.

There

Six of the recoveries

were from fish found dead in the vicinity of the tagging site.

Five

of these recoveries came from below the trap and four were recovered

within several days of the date tagged.

The trapping mortality indi-

cated (six fish out of 139 or 4.3 percent) is a minimal figure and the

extent of the actual mortality is unknown.

Some of the loss was due

to mortal injuries received during the dipnetting and tagging procedure while other losses were from secondary fungus infections, pro-

133

33

(1)

(1)

(1)

12 (3)

1

1

0

4

2

4

37

10

0

0

4

4

19

Falls

-.

Number
Recovered
at Siletz

29.8

31.2

0.0

0.0

16.0

16.0

51.4

1.35

0.4 to 5.7

MIGRATION RATE
Falls
Miles per Day
Fishway Ls Average Range

/c

Figures in parentheses represent number of fish which were trapped at Siletz Falls
and later taken by anglers above the falls.
Fish caught below trap excluded from calculation.

Tai---ETni6---MEL which were tagged and found dead in the vicinity of tagging site.

TOTALS

Wild

5

Rock Creek (Hybrids)
RM 48

28

Lower River
RM 45-48
1

26

Middle River
RM 59

Unknown

40

(North Fork)
RM 0 - 5

Upper River

Number
Tagged /a

Number
Recovered
by Anglers

Percent
Migrated
Above
Siletz

Tagging and Recovery Data from 1970-1971 Tagging Study of Summer Steelhead
Trapped at the Head of Tidewater on the Siletz River.

11M.------.1.+=,,-...

Stocking
Location

TABLE 15.

bably svEaLEtalil sp., of minor external injuries.

Several tagged

steelhead with fungus infections were observed at a resting pool one

mile above the tagging site. The mortality and stress placed on the
fish during the trapping and tagging probably had an effect on some

of the data obtained from the tagging operation but the actual extent
of such effects is undetermined.

The recovery data show that only 12 or 9.8 percent of the fish
tagged were taken by anglers.

The data shown in Table 13 indicate

that a much higher percentage of the run is taken by anglers.

This

apparent contradiction may be explained by the probability that all
tagged fish taken were not reported by anglers and by the fact that
a large proportion (39 percent) of the fish tagged were either wild

fish or fish from the upper river stocking sites.

rate of both of these groups were quite low.

The angler catch

There were reports of

six other tag recoveries by anglers but these are not substantiated.
Only 29.8 percent of fish tagged, and not taken by anglers,

migrated as far upstream as the Siletz Falls fishway (RM 64.5).
As indicated earlier in the discussion of Siletz Falls trap catches,

we feel that such a migration pattern is not representative of the
entire summer steelhead population.

A high mortality of tagged fish

or a large number of unreported angler tag recoveries could have

resulted in the low recovery rate at Siletz Falls.

The data in Table 15 does give an indication, however, of a

tendency for fish stocked higher in the river to show up in greater

numbers at the Siletz Falls fishway. This is in general agreement with
trapping data. The low recovery percentage (16%) at Siletz Falls

of the fish stocked at the middle river location (Buck Creek - RM 59)

is not what would be expected if compared with Siletz Falls trapping
data in Table 5.

A large number of unreported angler tag recoveries

could have distorted this data.

The low recovery percentage (31.2

percent) of tagged wild fish does not agree with apparent migration
habits of this group of fish.

We do not consider our sample size large enough to estimate
total population size in view of difficulties associated with estimating angler catch, unreported angler tag recoveries, and incomplete
trap counts.

The possibility of tagging mortality and of atypical

behavior related to tagging stress or the sampling of only a small
portion of the run could also distort population estimates.

Total Returns to the River of
Hatchery-Reared Summer Steelhead

Table 16 combines the rate of return of hatchery-reared fish to
the fishery with rate of return of these fish to the Siletz Falls
fishway trap for the brood year classes of 1966-1969.

These fish

returned primarily as two-salt fish in the years 1969-1972 but returns

of one-salt and three-salt fish spanned the period from 1968-1973.

The duplication correction shown in Tables 13 and 16 is necessary to account for fish counted in the trap catch and again at
a later date in the fishery above the trap.

The percentage of fish

caught above the Siletz Falls trap was determined by analysis of
creel census and catch recording stand data.

That percentage of

the total estimated catch provided the duplication correction.

41.5
40.1

1969
19 70

1967

1968

1969

Four-Year Average

1971

19 72

69.3

26.8

27.8

19.8

39.2

19.2

33.2

61.7

- 6.2

100.6

- 7.9

55.4

41.3

- 4.7

5.9

49.6

- 6.5

Total

7g---Year in which majority of fish were expected to return as two-sinfish.

1968

22.9

1970

1967

1966

1969

Year
Stocked

Brood
Year

Rate of Return per L000gi667I7GTgreased
Siletz Falls
Angler Catch Trap Catch
Duplication
Correction
(Table 9)
(Table 5)

Rate of Return of Four Brood Year Classes (1966-1969) of Hatchery-Reared
Summer Steelhead to the Siletz River.

Year of
Return/a

TABLE 16.

6.17

5.54

10.06

4.13

4.96

Percent
Return

Summer steelhead caught above the falls one week after removal of
the trap were assumed to have passed over the fishway after removal
of the trap and were not considered in the duplication correction.

The difficulties in estimating total angler catch have been discussed
earlier in this report and the data shown on Table 16 must be examined
with this in mind.

Rates of return for the four brood years averaged 61.7 fish per

1,000 smolts released (6.17 percent return) and ranged from 41.3 to
100.6 (4.13 to 10.06 percent return).

The highest rate of return

(10.06 percent) was from the 1968 brood year which returned primarily
as two-salt fish in 1971.

This is thought to be one of the highest,

if not the highest, rates of return since the stocking program began.
We would like to be able to pinpoint and describe what factors
or combination of factors were present to produce the high rate of

return from the 1968 brood.

Unfortunately, after comparing stocking

dates, size of smolts at liberation and stocking sites, no obvious
characteristic or condition can be singled out.

The unusually high

rate of return to the Siletz Falls fishway exhibited by the 1968

brood stocked in the upper river is a factor, but rates of return to
the creel indicate that fish released at the other sites also returned
in unusually good numbers.

As mentioned earlier, we have no explanation

for the unusually good return of the 1968 brood fish which were stocked
at the upper river release site.

In the absence of any apparent changes in management or hatchery

techniques, freshwater environmental conditions, or differences in

smolt quality, excellent conditions for saltwater survival appears

to offer the only explanation for the success of the 1968 brood of
However, the estimated 1971 run of wild fish which

hatchery fish.

would have experienced the same oceanic conditions was not a strong
Most of the wild fish returning in 1971 would be from the 1967

run.

brood.

An analysis of river flow data compiled by the U.S. Geological

Survey (1967-1969) for the incubation and rearing period of the
1967 brood of wild fish provided no indication of any adverse freshwatAlconditions which could have resulted in poor survival of the 1967
brood wild fish.
There are several factors which tend to produce a degree of con-

servatism in the rate of return estimates shown in Table 16.

Con-

siderable numbers of hatchery fish move through the Siletz Falls
fishway prior to or after the period when the trap is operating and

also during periods of temperary trap removal.

To the extent these

fish are not taken later in the fishery, total hatchery returns are

understated.

Rough estimates, place the number of such fish at about

300 fish per year during the 1969-1972 period.

In some years there is a considerable amount of natural fresh-

water mortality.

The natural mortality was observed in all of the

study years but was particularly heavy in 1971 when it is estimated

that at least 300 summer steelhead died.

To the extent that these

fish perished prior to passing over Siletz Falls, rate of return
to the river and total run size are underestimated.

It is obvious,

that when one considers the above factors along with the difficulties

associated with estimating total catch and the duplication correction, the rates of return shown in Table 16 should be considered as
rough estimates.

LIFE HISTORY
General Life History

A typical wild adult Siletz River summer steelhead would be
four years of age at the time of entry into freshwater some time
between May-June.

The fish would average about 28 inches (FL) and

weigh 8.1 pounds (Rollie Rousseau, Oregon Wildlife Commission,
unpublished data, 1967).

Rousseau's data indicated that the fish

would have spent two complete years in freshwater and two complete
years in saltwater prior to starting their upstream spawning migra-

A typical hatchery fish would have only one year of freshwater

tion.

life and two complete years in saltwater.

The hatchery fish would

be slightly smaller than the wild fish.

The wild fish would move rapidly into the upper reaches of
the Siletz system, mainly the North Fork Siletz, where it would
seek out the deeper, cooler portions of the river.

The upstream

movement of hatchery fish would likely be slowed by their tendency
to mill or stop in the vicinity of their smolt release site. Eventually most of the hatchery fish would also move into the North Fork
Siletz.

It is assumed that the steelhead remain in the North Fork

Siletz until spawning some time between January and May in the main
stream North Fork Siletz or its tributaries.

As with all steelhead,

the Siletz summer steelhead do not necessarily die after spawning and
may make several spawning migrations.

Because of the long freshwater

holding period, the spawning migrations are two years apart and few
fish make more than two spawning migrations.

Within the general

life history described above there is a great deal of variation.

This variation will be described in some detail in the following
sections.

Age at Date of Return
Scale analyses of wild Siletz River summer steelhead indicate
that 94 percent of the fish spend two years in freshwater before

migrating to the sea (Rollie Rousseau, Oregon Wildlife Commission,
unpublished data, 1967) and the remainder spent one or three years.

Table 17 presents the age composition at date of return for three
brood years of Siletz summer steelhead.

The data should not be

confused with those shown in Tables 3 and 8 which show age

composition

of the fish returning in the sane year.

TABLE 17. Age at Return of Siletz River Summer Steelhead
from Three Brood Year Classes. /a
Year of
Expected
Return .61,1

Brood
Year

Percent
1-salt
Fish

Percent
2-salt
Fish

Percent
3-salt
Fish

HATCHERY FISH
1970
1971
1972

1967
1968
1969

3-year Average:

15.6
11.5
10.8

82.0
87.3
89.2

2.4
1.2

12.4

86.5

1.8

/c

WILD FISH
1970
1971
1972

1966
1967
1968

3-year Average:
a

7a
El

27.0
31.8
26.5

73.0
68.2
73.5

28.9

71.1

Data obtained from ono ysis of fish trapped at Siletz Falls.
Year of two-salt return.
Will return in 1973 after study concluded.
Not determined due to size variation in older wild fish.
Older fish are included in 2-salt category.

Indications are that of the returning hatchery fish, an average

of 12.4 percent returned as one-salt fish, 1.8 percent

returned

as three-salt fish and the great majority (86.5 percent) returned
as two-salt fish.

Among the three brood year classes of hatchery

fish under study, the range was 10.8 to 15.6 percent returning as
one-salt fish.

For the two brood years in which three-salt returns

were complete, 1.2 and 2.4 percent returned as three-salt fish.
Wild fish were much more likely to return as one-salt fish with
an average of 28.9 percent returning after only one year at sea.

Three-salt returns of wild fish were not measurable due to the
difficulty of aging these fish by size once they had spent two or
more years in saltwater.

Hatchery fish could be aged by marks as

well as relative size.
Apparently very few Siletz River summer steelhead make repeat
spawning migrations.

Fifteen hatchery fish from the 1967 brood class

were observed in 1972 Siletz Falls trap catches and were considered
to be on a second spawning migration.

The 19 70 count at Siletz Falls

of two-salt hatchery fish from the 1967 brood class was 1,173.

This

would indicate that only 1.3 percent of the fish were able to make a
second spawning migration.

The assumption that the 15 fish were

repeat spawners was based on the mark and large size and the fact

that one of the fish was tagged and was observed at the Siletz Falls
trap in 1970.

Scales were not taken from these fish.

Tabulation

of the number of repeat spawners from other brood years was not possible because of the lack of complete information at one end of the
migration cycle or the other.

The observed law rate of return of

repeat spawners is a reflection of the intensive angling mortality
to which these fish are subjected, the difficulties inherent in the

extended freshwater spawning migration, and the fact that these fish
must survive two years (one in freshwater and one in saltwater) between spawning migrations.
between migrations.

The winter steelhead spends only one year

Withler (1966) in a study of steelhead in south-

ern British Columbia coastal streams found that fish on a repeat

spawning migration made up 8.7 percent of the winter run and 5.0
percent of the summer run.

Of the seven streams included in his study

the percent of repeat spawners in the winter run ranged from 5,0 to
31.3 percent.

The percentage range of summer steelhead repeat spawners

in three study streams was from 4,4 to 6.3 percent.

The higher rate

of repeat spawning for British Columbia summer steelhead may be a
reflection of a presumably less intensive sport fishery.

Size of Returning Adults

The one-salt hatchery fish ranged from 19.9 to 26.0 inches
fork length (FL), averaged 22.0 inches (FL) with 93 percent of
them being under 24.0 inches (FL)

(Rollie Rousseau, Oregon Wildlife

Commission, unpublished data, 1967).

His data indicated that two-

salt hatchery fish ranged from 21.5 to 29.5 inches (FL), averaged
26.4 inches and 88 percent were greater than 24.0 inches (FL),

Rousseau's studies indicated that one-salt hatchery fish weigh from
3 to 6 pounds and average 4.3 pounds and two-salt hatchery fish

weigh from 4.5 to 9.5 pounds and average 6.6 pounds.
Three-salt fish and repeat spawners are larger and average

about 11 to 12 pounds.

Hatchery fish over 14 pounds and wild fish

over 15 pounds are rare.

Wild fish average slightly larger than hatchery fish.
of all ages and origins are larger than females.

Males

A two-salt male

will average 1.0 to 1.5 inches (FL) larger than a two-salt female.

Sex Ratio of Returning Adults
The one-salt fish are primarily maturing males.

Examination of

33 fish revealed that 30 or 90.9 percent were males.

Sex was deter-

mined by internal observation except for those fish taken in the fall

when external sex characteristics were obvious.
Observations on two-salt hatchery fish taken at the Siletz

Falls trap and in the sport fishery revealed that females were
dominant in all but one of the five years (1964-1968) in which sex
ratios were tabulated.

Table 18 shows that male to female ratios ranged

from 1:0.96 to 1:2.92.

The five-year average was 1:1.74 in favor of

the females.

Withler (1966) observed that the sex ratio of angler

caught summer steelhead in two southern British Columbia streams
favored the females 1:1.7 and 1:2.0 but attributed the difference

to the theory that female steelhead are more susceptible to angling
than males.

The basis for this theory was taken from the findings

of other researchers who compared sex ratios of trapped and angler
caught winter steelhead.

In three of four years, our data (Table 18)

shows a slight tendency for female summer steelhead to be caught in

a greater proportion than are actually in the population.

The

average for all four years indicates that there is little, if any,

TABLE 18.

Sex Ratio of Two-Salt Hatchery-Reared Summer Steelhead,
Siletz River, 1964-1968.

Year

Sample Source

1964

Siletz Falls Trap 7/1 to 7/28
Sport Fishery
6/3 to 12/3

Period

TOTAL:

1965

Siletz Falls Trap 7/9 - 7/23
Sport Fishery/a.
7/24 - 11/30
TOTAL:

1966

Siletz Falls Trap 6/18 - 7/10
Sport FisheryLa
5/20 - 7/8

Ratio o Males
Male Female Total to Females
36

1:1.49
1:1.57

"--115

77
33
110

162
63
225

1:0.91
1:1.10
1:0.96

110

149

8
8

14

259
22

1:1.35
1:1.75

63

Tg7---Tia.38

71
14
85
85
30

TOTAL:

106
22

177

-7E78

1967

Siletz Falls Trap 7/6 - 7/16

60

141

201

1:2.35

1968

Siletz Falls Trap 6/21 - 7/2
Sport Fishery/b
6/6 - 11/15

59
41

199
93

258

1.00

292

134
392

1:3.37
1:2.27
:2.92

1964-1968 Totals: Siletz Falls Trap
1964-1968 Totals: Sport Fishery

385
93

672 1,057
162
255

1:1.75
1:1.74

GRAND TOTALS:

478

834 1,312

1:1.74

TOTAL:

Ang er Logbooks.
Oregon Wildlife Commission creel census data.

difference between sexes in the susceptibilty of angling.

The preponderance of females in the two-salt returns may be
partially explained by the dominance of males (10 to 1) in the 11
to 16 percent of each brood class that return as one-salt fish.
Sampling error, due to sampling only a portion of each year's
migration through the Siletz Falls fishway, may offer an explanation
for the balance of the female dominance.

There does, however, appear

to be years such as 1968 (male to female ratio of 1:2.92) where the
female dominance is so great that it defies an explanation.

Our analysis of sex ratios dealt only with hatchery-reared fish
due to ease of aging.

We assume that wild fish probably exhibit

similar sex ratios within each respective age group.

Sex determina-

tion of the Siletz Falls trap catch was based on external characteristics.

Sex determination was made by trained personnel and should

be considered accurate.

Classification of angler caught fish was

based primarily on internal examination and should also be reliable.

Estimated Magnitude of the Summer Steelhead Run
Table 13 indicated that the estimated annual run of summer
steelhead varied from approximately 4,200 to 8,500 during the period
1969 through 1972.

The difficulties in estimating total angler

catch and the duplication correction factor have been explained
earlier in this report.

The accuracy of the population estimates

are limited by these restrictions.

Assuming that the population estimates have not been overstated
by inaccuracies of our catch estimation techniques, the population
estimates are conservative because of the incomplete trap counts and

disease mortality discussed earlier in this report.

Taking into

account the above factors, it is possible that the 1971 run exceeded
9,000 fish,

We feel that the 19 71 run was one of the largest, if

not the largest, in the history of the Siletz River summer steelhead
runs.

The magnitude of the summer steelhead runs and the rates of
return of hatchery releases vary considerably from year to year.
In the absence of any known significant differences in numbers and

quality of smolts released and any known freshwater environmental
conditions which could have had a major effect on survival, it is
presumably ocean survival which determines the magnitude of the
runs.

As discussed earlier in this report, we noted a tendency for

hatchery-reared summer steelhead smolts to hold near their release
site for some time rather than immediately moving downstream to the
ocean.

A substantial failure by the released fish to migrate

quickly due to a lack of smoltification tendencies and/or unfavorable water conditions could have a significant effect on the survival
of the young fish.

Trout anglers, natural predation and excessive

competition could take a heavy toll of these fish.

We are not aware

of any such large scale smoltification failure effecting any of the

study years but it appears that such conditions could occur, and in
fact may have occurred in 1973.

Low flows existing at and following

the time of release may have inhibited downstream migration tendencies of the 1973 smolt releases.

Hatchery contribution to the total estimated population ranged
from 76.9 to 92.4 percent. The highest contribution occurred in
1971 and reflects a high stocking rate (Table 5) as well as a high

rate of return (Table 16) of the two-salt fish which formed the
bulk of the run. The low year (1969) for hatchery contribution

reflects the lower stocking rate of fish due back in that year
plus a strong run of wild fish (Table 13).

Analysis of trap count data from the 1969-1972 trapping season
indicated a rather reliable direct relationship between the number

of one-salt fish returning a year early and the number of two-salt
fish returning a year later.

Table 19 presents an analysis of this

relationship for both hatchery and wild fish.

TABLE 19.

Relationship between Siletz Falls Trap Counts of
One-Salt Summer Steelhead and Trap Counts of TwoSalt Summer Steelhead Returning in the Following
Year.

Ratio of 1-Salt
to 2-Salt Fish
One-Salt Return
1969

Wild
Hatchery

111
223
1970

Wild
Hatchery

216
357

1971

Wild
Hatchery

139
141

1972

Wild
Hatchery

90
94

Two-Salt ReturrEig:DaEETE:_
1970
300

1:2.70

1,173

1:5.26

1971
463

1:2.14

2,713

1:7.60

1972
385

1:2.77

1:8.28

1,168

1973

Unknown
Unknown
AVERAGE:

1:2.54

1:7.05

The three years of data shown indicate that for each

wild

one-salt fish returning an average of 2.54 wild two-salt fish returned the following year.

This relationship was quite consistent

during the three years with a range of 2.14 to 2.77 two-salt fish

returning for each one-salt fish counted the previous year.

An average of 7.05 two-salt hatchery fish was counted

at the

Siletz Falls trap for each hatchery one-salt fish counted the previous year.

The range of 5.26 to 8.28 shows more variance for

hatchery fish.
Trap counts of one-salt fish in 19 72 indicated a very poor run

of both wild and hatchery fish could be expected in 1973 if the relationship between one-salt fish and two-salt fish held true.

Limited creel census data during June and July of 1973 and

partial trap counts indicated that the 1973 run of two-salt fish
was the poorest in at least the last six years.
Assuming no significant changes in hatchery culture techniques
or stocking procedures which could alter the ratio of return between

one-salt and two-salt fish, it appears that the number of one-salt
fish observed can be used to forecast, with some degree of reli-

ability, the magnitude of the two-salt return the following year.

Upstream Migration Patterns
General

Summer steelhead begin entering the river above tidewater
(RM 23)

some time toward the end of March.

The earliest documented

arrival is March 30 but there are reports of summer steelhead being

caught above tidewater as early as the middle of March.

Time of

entry and passage from the estuary mouth to the head of tide is
unknown.

Very little is known about the migration patterns during the

period April 1 to May 1.

The river has been closed to angling during

April and most of May and the trap was not installed in the Siletz
Falls fishway until May 1.

In 1973 the Siletz was opened to steel-

head fishing in April and May.

Creel census from this fishery indi-

cated few fish were present prior to late May.

We feel that the 1973

creel data are not indicative of the typical summer steelhead migration

pattern because of extremely low water levels and an apparent poor
run of fish.

Trap counts in other years, and especially in 1972,

indicate that good numbers of fish were available below Siletz Falls
y May 1.

Counts at the Siletz Falls trap are generally low prior to May
15 but after that rapidly increase toward a peak some time between
late June and mid-July (Table 4).

Counts then fall off rapidly as

the summer progresses, but show a sharp increase in the early fall
following the first freshet.

The decrease in passage through the

fishway definitely appears to be related to the existence of low
flows and high water temperatures.

The sharp increase in trap counts

following the first freshet in the fall occurs immediately with the

inception of increased flows and is apparently made up of fish that
spent the summer just downstream from the fishway.

Typically,

there are at least 100 steelhead holding in a quarter-mile section

of the river below the falls during the low water period. Several
deep pools, a cool tributary stream, and an angling closure create

attractive holding conditions.

Casual observations and underwater

counts of some of the known holding areas below Siletz Falls gave

us some idea of the number of summer steelhead spending the summer
below the falls but subsequent trap counts and creel census seemed

to indicate that considerably more fish were present in the downstream
areas than we had observed.

Between September 5 and September 9, 1972, an extensive under-

water survey of the river below Siletz Falls was undertaken.

The

survey was made prior to the first fall freshet and during a period
of minimal steelhead movement.

The entire river section from Siletz

Falls to a point 6.5 miles downstream was surveyed.

Below this

point all known or suspected holding areas were surveyed.

The latter

portion of the survey extended as far downstream as Euchre Creek
(RM 24) and included four pools or short river sections.

revealed the presence of 383 steelhead.

The survey

We feel an accurate count

was obtained.

Siletz Falls trap counts subsequent to the survey were 478 and

the known number of steelhead taken by anglers after the survey was
432.

The known number of steelhead caught was determined by creel

census and catch recording stand counts and is certainly a minimal
figure.

The indication of

a much larger late summer downstream

population of summer steelhead than our survey indicated leads us to
conclude that a portion of the summer steelhead run does not move

above tidewater until the early fall freshets occur.

An angler report

of the presence in late summer of large numbers of summer steelhead

in tidewater near Roy Creek (RM 20) offers some verification of this

conclusion. La
There are very few reports of summer steelhead being caught in
tidewater.

The possibility exists that the fish were holding above

tidewater in an area which we did not survey, but in the absence of
/2 The upper 8 miles of Siletz River tidewater (RM 16 to RM 24) was surveyed on
September 11, 1973 utilizing a drift boat, polaroid glasses in the shallow areas
and scuba gear in the deeper pools. No summer steelhead were observed. A number
of sea-run cutthroat and fall chinook jack salmon were seen. Observation conditions were good.
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any reports or rumors of such a population, we do not believe this
to be the case.

Temple (1968) theorized that the fish stocked at the lower
river site (RM 45) did not enter the river until late in the year.

He cites mid-summer ocean catches of summer steelhead (7 of 9 fish
reported were from the lower river release) and better condition of
lower river released fish taken in the fall fishery in the river.

As discussed earlier in this report, there is a tendency for fish
from the lower river releases to show up later at the Siletz Falls

trap but we are unsure whether this is due to a late entry into
freshwater or because of a tendency to hold at a stocking site located
We noted that in 19 71 some of the late

20 miles below Siletz Falls.

fall run hatchery fish appeared to be in better condition (brighter)

than others but did not notice any significant differences between
the different hatchery groups.

Differences in migration pattern
with respect to origin and age

Although the general migration pattern described above can
be applied to the entire run of Siletz River summer steelhead, there
are some minor variations.

migrants than hatchery fish.

Wild summer steelhead tend to be later
Both groups have two distinct peaks in

their migration patterns as shown by the data in Table 4.

The wild

fish do differ in the respect that the early fall peak is the highest

while the high peak of the hatchery fish occurs in early summer.
It is likely that the earlier migration pattern of the hatchery
fish nas been influenced by brood stock trapping procedures.

Generally,

the brood stock has been taken from the early portion of the run.
It is expected that migration timing is an inheritable trait in

summer steelhead (Ray Simon, Bureau of Sport Fisheries and Wildlife,
personal communication, 1972).

The development of early returning runs of winter steelhead and
coho salmon is an indication of the effects of early brood stock
trapping on migration patterns of these anadromous fish.

The two-salt

hatchery fish in the 1972 run exhibited the earliest migration

pattern of any group of fish returning during the study period.

It

is interesting to note that these fish were the progeny of the 1968

brood stock which were taken about two weeks earlier than the brood
stock of the fish returning in other study years.

It is possible that

timing of the summer steelhead migration pattern, particularly that
of the hatchery fish, could be manipulated by the timing of brood
stock trapping.

In 1972 and 1973, the trapping of brood stock was

completed with the objective of spreading out the migration pattern
of the Siletz summer steelhead by selecting some early and late
returning fish.

One-salt summer steelhead, both hatchery and wild, have a later
migration pattern than that of two-salt fish.

Both creel census data

and Siletz Falls trap counts indicate that one-salt fish move into

the river about one month later than two-salt fish.
We have noted the presence of a small, unique group of wild
fish which appear at the Siletz Falls fishway some time in September.

These fish are distinguished by their bright, freshrun appearance
and excellent condition.

Siletz Falls trap counts indicate that the

number of such fish has ranged from 25 to 200 annually during the study

period. There is sone speculation as to whether these fish are late
run summer steelhead, early run winter steelhead, or the result of a

natural hybridization of the two races.

Rate of migration
Information on summer steelhead migration rates is available

from a limited number of tag recoveries (49) from steelhead tagged
at RM 24 in 1971 and 1972.

Tag recovery data (Table 15) indicates

an average daily migration rate of 1.35 miles and a range of 0.4
to 5.7 miles daily.

We feel that these figures understate the

migration rate of a typical Siletz River summer steelhead due to
a number of factors.

These fish were tagged during a period of low

flows and were subject to stress and injury during the tagging process.

Both conditions would produce a lower than normal migration

rate.

The tendency of fish to stop or slow at their release site

would also distort migration rates of hatchery fish taken above
their stocking site.

Finally, the tagged fish were obtained from

a small segment of the run which may not have a migratory pattern

similar to that of the bulk of the run.

The migration data shown

in Table 15 should be considered to represent minimum daily migration
rates only.

Natural Mortality of Adult Migrants
The adult summer steelhead experience a considerable degree of

mortality each summer as they ascend the river.

A complete count of

dead fish was not practical but a rough estimate of the 1971 mortality

would be 300 fish.

The 1971 mortality is thought to be the most

severe ever recorded.

The extent of the 1971 mortality is probably

a function of the unusually large number of summer steelhead in the

river that year.

A survey of 0.5 mile of river directly below the

falls revealed over 30 dead fish in various stages of decomposition.

The concentration of dead fish in this area was probably due to the

difficulty experienced by diseased fish in passing up the fishway,
and by weakened or dead fish drifting back over the falls.

Examination by John Fryer, Oregon State University fish pathologist, of a dead summer steelhead taken from the Siletz River
in 19 70

revealed that fish furunculosis was the cause of death.

This diagnosis was confirmed by Jerry Butler, Fish Commission of

Oregon biologist, who examined two dead summer steelhead taken from
the Siletz River in 1971. Although dead summer steelhead are reported
at all times of the year, it is not until water temperatures reach

into the 60-70°F range that large numbers of dead fish are observed.

This observation is consistent with the furunculosis diagnosis in
that furunculosis becomes virulent at temperatures above 45°F with
the optimum temperature range being from 68-77°F (Breed, et al,

1957). Dave Heckeroth (Oregon Wildlife Commission, personal communcation,
1973) reports little or no mortality on the Siletz race summer steel-

head stocked in the Wilson and Nestucca rivers.

Apparently the disease

is not present in those systems as water temperatures are similar to
those found in the Siletz.

A population of native fish in the Siletz

River is presumably the carrier of the disease but which one is unknown.

We suspect that a portion of the mortality may be caused by

the fungus, Saprolegnia.

Numerous observations of live fish with

severe fungus infections have been documented and some of the dead

fish observed had extensive external fungus growths. As this infec-

tion is usually associated with a previous injury, it is likely that
the victims are fish which have suffered injuries in jumping at Siletz
Palls or in the holding and trapping procedures at Siletz Falls.

We

have observed numerous instances of steelhead jumping at the falls and
many of the fish were observed to hit the rocks at the base of the

falls with some degree of force.

Straying of Returning Adults
Marked summer steelhead from the Siletz River have been reported

from a number of different river systems along the middle Oregon
Coast.

These streams are listed below:

River
System

Salmon River
Drift Creek
Yaquina River
Alsea River
Siuslaw River

Approximate Distance from
Estuary Mouth to Mouth of
Siletz Estuary
8 miles
0

22 miles
37 miles
68 miles

Direction
North
Siletz Estuary
South
South
South

Although Nestucca and Wilson River summer steelhead are marked
in the same manner as Siletz fish, most of the fish in the above

streams with the exception of the Salmon River are assumed to be
Siletz fish because of the streams proximity to the Siletz.

The

Nestucca and Wilson River estuaries are 17 and 45 miles, respectively,
north of the Siletz estuary.

Strays in the Salmon River could also

be from the Nestucca as it is only 9 miles north of the Salmon River.
In 1971 the extent of the straying was such that productive
fisheries developed in the Alsea and Salmon rivers.

Although catches

are reported from these systems every year, this is the only year in

which we heard reports of this many fish.

This straying tendency has

also been observed in the Trask River where a substantial summer
steelhead run has developed from strays of Siletz race summer steelhead
stocked in the Wilson River (Dave Heckeroth, Oregon Wildlife Commission,
personal communication, 1973).

Wilson River enters Tillamook Bay

less than one mile north of the Trask River mouth.

Freshwater Feeding Habits

The freshwater feeding habits of summer steelhead are a subject
of much debate within the angling fraternity.

We conclude that the

Siletz River summer steelhead do not require food during their lengthy
stay (nearly a year) in freshwater and rarely ingest food even if it
is available.

The brood fish from the Siletz River are held at Roar-

ing River from late June until late April or early May without feeding
(Bill Wingfield, Oregon Wildlife Commission, personal communication,
1973).

Apparently the fish are able to sustain themselves from their

high body fat levels.

Internal examination of more than 50 summer

steelhead caught by anglers or captured in the Siletz Falls trap
revealed the presence of food in only one fish.

A rather immature,

one-salt female captured in late September contained freshwater snails
in both the intestine and stomach and also had a small crayfish in
its stomach.

A Siletz River angler also reported catching a two-salt

fish with several single salmon eggs in its stomach. This fish was
taken in the vicinity of some spawning chinook salmon.

Kesner and Barnhart (1972) noted that fall-run (August-September)

steelhead in the Klamath River in northern California do feed to some
extent during their upstream migration.

They observed that the tendency

to feed decreased with increasing size and maturity.

Feeding seemed

to increase within all size groups in both immature and mature fish
once the fish had been in freshwater for a while.

The Klamath steelhead

are small fish; few are as large as one-salt Siletz River summer steel-

head.

Summer steelhead from the Klamath system appear to be a rather

unique group of fish and their behavior may differ from other races

of summer steelhead.

While bait-fishing for Siletz summer steelhead, it is common to

hook the fish in the gullet area and it would appear that the fish
were attempting to ingest the bait.

We are unable to reconcile this

trait with the virtually complete absence of food in the steelhead
stomachs we have examined.

We have not examined any kelt steelhead, summer or winter run,
and have no information as to their feeding habits.

Sea-run cutthroat

kelts feed actively on their downstream migrations (tiger, 1972).

Reproduction

It has been assumed that the North Fork Siletz River is the
primary spawning grounds of the summer steelhead.

Late summer under-

water counts and poolside observations have revealed the presence of
large numbers of summer steelhead as high up in the North Fork system

as RM 6.0.

Spawning was expected to peak in early April based on

limited observations by Rollie Rousseau (Oregon Wildlife Commission,

personal communication, 1973) and date of spawning of Siletz brood
fish held at Roaring River Hatchery.

Bill Wingfield (Oregon Wildlife

Commission, personal communication, 1973) reported that brood stock

spawning in the last five years began as early as March 10 and tem-

inated as late as May 14.
Spawning ground surveys were conducted during 19 71 and 1972
with the following objectives in mind:
1.

Determine the important summer steelhead spawning
areas and timing of the peak summer steelhead spawning activity.

2.

Determine extent of competition and possibilities of
hybridization between summer steelhead and winter
steelhead.

3.

Determine some basis for estimating the number of
summer steelhead which spawn below Siletz Falls.

The last two objectives have become more significant in the
last few years with the change in stocking location from exclusively

above the falls to exclusively below the falls.

The spawning surveys took place between late February and midApril.

Essentially all tributaries of the North Fork system which

could be utilized by spawning summer steelhead were surveyed (Appendix
Table B-1)

.

Portions of most of the tributaries between RM 45 and

the mouth of the North Fork at RM 68.5 were surveyed (Appendix Table
B-2).

Survey efforts in this section were concentrated on those

tributaries thought most likely to attract summer steelhead. Streams
surveyed ranged in approximate size from 8 to 75 cfs.

No surveys

were conducted below RM 45 because few summer steelhead are seen
or reported below this point after the end of October.

Details

of the spawning surveys are shown in Appendix Tables B-1 and B-2.

Of the 188 fish captured or identified, only five (2.6 percent),
were identified as summer steelhead.

Thirty-one were identified only

to the extent that they did not have the 1972 summer steelhead twosalt mark (Ad-RP).

Those fish were probably wild steelhead or hatchery

winter steelhead with an Ad mark.

These fish were observed without

capture and the adipose mark could not be easily seen.

Most of the

fish identified as wild fish (65) were probably winter steelhead in

view of the low percentage (Table 3) of wild fish in the summer
steelhead run.

Eighty-seven of the fish were identified as hatchery-

reared winter steelhead.

Four of the fish identified as summer steelhead were observed

in the North Fork system and one in Wildcat Creek (RM 54).
tion dates ranged from March 7 to April 20.

Observa-

In two instances, the

summer steelhead were observed within 20 feet of marked winter steelhead.

In all cases other steelhead, either wild or identified only

as other than hatchery summer steelhead, were present within several

hundred yards of the summer steelhead.
The few summer steelhead identified out of the number of fish

observed indicates that we were unsuccessful in determining the
important summer steelhead spawning areas or peak spawning period.

Obvious explanations for our lack of success could include:

(1)

that the surveys were conducted at the wrong time of the year; or
(2) that the surveys were not made in the proper locations.

There

is little evidence to support the idea that the survey timing was
in error.

Survey dates bracketed and included the observed spawning

times of Siletz River summer steelhead brood stock held at Roaring
River Hatchery.

Water temperatures at Roaring River Hatchery are

quite similar to those of the Siletz River except that the hatchery

has cooler summer water temperatures (Bill Wingfield, Oregon Wildlife
Commission, personal communication, 1973).

A spawning date much

earlier or later than March-April would result in large numbers of
summer steelhead kelts being available to either the late winter
steelhead fishery or the early summer trout and summer steelhead
fishery.

Few

fishery.

Studies on the Deschutes River (Middle Columbia River

summer steelhead kelts have been observed in either

tribuary) have indicated that the summer steelhead in that stream

spawn from January to late April with the peak being in early April
(Jim Fessler, Oregon Wildlife Commission, personal communication,
1973).

Everest (1970) found that the rather unique summer steelhead

race in the Rogue River southern Oregon coast stream peaked in
spawning activity in early February.

It is unfortunate that the

state of maturity of the few summer steelhead we captured was not
determined.

There is some evidence to support the possibility that our

surveys excluded the important summer steelhead spawning areas.
Fessler (Oregon Wildlife Commission, personal communication, 1973)
reported that 90 to 95 percent of spawning of the Deschutes River

summer steelhead occurred in the main river in 1973.

He stated

that tributary streams in the Deschutes River system had very low

flows during the spring of 1973 and this could have resulted in an
unusual amount of main stem spawning.

Tributaries of the Siletz

River and North Fork Sieltz River also had very low flows during
the 1973 survey period and it is possible that these streams were
not attractive to spawning summer steelhead.

The most extensive

spawning surveys of the North Fork Siletz were made in 1973.

Our

surveys were centered on the tributary streams and the upper reaches

If substantial spawning occurred

of the North Fork Siletz main stem.

in the lower 4.5 miles of the North Fork Siletz or in the main stream
Siletz below RN 67.5, our surveys would not have recorded such spawning activity.

However, much of this area is open to angling and

creel census information did not indicate the presence of large numbers

of summer steelhead in these areas during the February-May, 1973
period.

With regard to the second objective of the spawning surveys, it
appears that winter steelhead are well distributed throughout the
entire upper Siletz River and North Fork Siletz system and it is

probable that winter and summer steelhead are utilizing the same
spawning areas at overlapping times.

It appears likely that competi-

tion for spawning and rearing areas exists and the possibility of
natural hybridization is present.

The lack of summer steelhead seen

in any area makes it impossible to judge the magnitude of summer

steelhead spawning below Siletz Falls or the competition which exists

between winter and summer steelhead in the river system below the
falls.

We were in hope

that the spawning surveys would provide some

clues to explain the apparent lack of natural reproduction by summer
steelhead in the Siletz system.

The original run of Siletz River

fish was estimated to be about 500 fish, but despite a greatly increased run size due to hatchery contribution, the wild run remains
at an estimated 650-1,000 fish (Table 13),

The escapements over

Siletz Falls (Table 3) with a relatively small sport catch above the

falls should provide enough reproductive potential to at least maintain the escapement.

Average fecundity of the Siletz River summer

steelhead is 3,800-4,200 eggs per female (Bill Wingfield, Oregon Wildlife Commission, personal communication, 1973).

The North Fork Siletz system suffers from a relative lack of
suitable spawning habitat and, if the North Fork is the major spawning
area, this may be the factor limiting natural reproduction.

Inter-

specific or inter-race competition are other possible limiting factors.

The reproductive portion of Siletz River summer steelhead life
history remains poorly understood.

The North Fork Siletz system is

suspected to be the most important spawning area but very little
specific data has been obtained to support this assumption.

Experimental Hybridization Between
Winter and Summer Steelhead
The concurrent presence of native summer and winter steelhead
provides a potential for natural hybridization of these races.

The

stocking of large numbers of hatchery-reared smolts of each race
enhances that possibility.

It was suspected that the location and

timing of spawning of the two races overlap.

In view of the poten-

tial for natural hybridization it was decided to attempt to arti-

ficially cross the two races to determine: (1) if such a cross was

possible; and (2) the physical and life history characteristics of
such a cross.

A limited literature search provided no indication

that such a cross had ever been accomplished.
In the spring of 1969 eggs from Siletz River summer steelhead

were fertilized with sperm from Alsea River winter steelhead.
cross will be referred to as the "summer female cross".

This

The reverse

cross was also made and it will be referred to as the "winter female
cross".

The summer steelhead were 4-year-old (two-salt) hatchery fish

and the winter steelhead were 3-year-old hatchery fish. The hybridization produced viable eggs which were hatched and reared to the smolt
stage at Alsea Hatchery.

Smith (1968) noted that British Columbia summer steelhead yearlings (7.6 to 45.4 fish per pound) could be distinguished from winter

steelhead yearlings of a similar size by relative fat content.

Summer

steelhead had two to four times the fat content of winter steelhead.
The fat content of both groups of hybrid fish as well as pure strain

Siletz River summer and Alsea River winter steelhead yearlings was
analyzed by Daniel B. Romey of the Fish Commission of Oregon.

The

results supported Smith's observations, but indicated that the hybrid
yearlings had even less body fat content than winter steelhead.

of the fat content analyses are shown below.

Details

Sample
Size

Race

Winter
Summer
Summer
Winter

Steelhead
Steelhead
Female Cross
Female Cross

9

10
8

9

Size of Fish
(No. of fish/lb.)

Percent Fat_
3.53
6.64
2.88
3.28

6.2
6.2
10.0
10.0

From the above analyses, one would expect the steelhead hybrids

to more closely resemble winter steelhead than summer steelhead.
Each group of hybrid fish was given a distinctive mark and

in the spring of 1970 were released in Big Rock Creek, 100 yards
above its confluence with Little Rock Creek.
are shown in Appendix Table A-2.

Liberation details

Big Rock Creek and Little Rock

Creek combine to form Rock Creek which then flows approximately
5.5 miles before entering the Siletz River at RM 48 (Figure 1). The

Rock Creek system was chosen as the liberation site to minimize straying into other areas of the Siletz River system and because of the

possibilities for trapping returning adults provided by a weir and
trap at the Fish Commission of Oregon (FCO) hatchery on Little Rock

Creek, 045 mile above the mouth of Big Rock Creek.
The earliest possible returns from the hybrid releases were
expected in the winter of 1970-71 as 18- to 19-month old winter
steelhead "jacks".

There were no observations or reports of any of

these fish but the creel census on the winter steelhead fishery that

winter was quite limited.
The first observations of returning hybrid fish occurred during
the first two weeks of August, 1971 when six of these fish were cap-

tured in the trap at RM 24 and one was caught by an angler in the

same vicinity.

With the advent of the first freshet in early September

hybrid fish began appearing in the fishery, particularly in the
vicinity of the mouth of Rock Creek.

Enough of these fish were

present to form an important part of the fishery through the middle
of November.

were observed.

After the middle of November, few "summer run" hybrids

A total of 52 were observed that were classified

as "summer run" fish on the basis of coloration and date of observa-

tion.

Table 20 provides details of hybrid observations. An analysis

of that data indicates the following:

1.

The hybrids entered the river about one and one-half months
later than a typical one-salt summer steelhead of the same
age.
Hybrids observed prior to October 1 were much brighter
than normal summer run fish observed at this time. After
October 1 no bright fish were seen indicating that few, if
any, of these fish were entering the river after October 1.

2.

The summer female cross was dominant over the winter female
cross by a 2.5 to 1 ratio in the 52 fish classified as "summer
fish".

3.

The fish ranged from 22 to 25 1/2 inches (FL) and averaged
approximately an inch longer than a typical one-salt summer
steelhead.

4.

Eighteen of the 23 fish, or 78.3 percent, were males. This
is comparable to the sex ratio of one-salt steelhead of pure
summer stock.

5.

The hybrid fish homed to the Big Rock Creek stocking site
quite accurately. Only seven of the fish reported were
from areas above the vicinity of the mouth of Rock Creek.
Creel census data from Rock Creek indicated the presence
of good numbers of the hybrid fish. Only two hybrids were
trapped in the FCO trap on Little Rock Creek but steelhead
are able to jump the 5-foot barrier at the trap site and this
count represents only a partial count at best (Bill Neeley,
Fish Commission of Oregon, personal communication, 1973).
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Observations of Siletz River Winter-Summer Hybrid Steelhead, November 1970 to March 31, 1972.

November 19 70 -

Period

TABLE 20.

Eight hybrids were observed during the winter of 1971-72

and were classified as "winter steelhead" based on coloration
and date of observation (Table 20).

There were five hybrids

observed which we were unable to classify as summer run or

winter run.

These observations took place between November 11,

1971 and February 5, 1972.

Sources of observation of winter-run

hybrids were limited to the operation of the FCO trap and creel
census surveys.

Two hybrids were trapped at the FCO trap and six

were sampled in the sport fishery. About 300 steelhead were observed
during the 1971-72 winter creel census.

The relatively small sample

size precludes making any definite conclusions about the "winter
run" hybrid fish but with this limitation in mind the following
observations can be made:
1.

The small number of hybrids observed does not indicate
a strong return and their contribution to the winter
steelhead fishery was minor.
The fish averaged about 24 inches (FL) or about 3 inches
shorter than a typical winter steelhead.

3.

Six of the 8 fish examined were from the winter female cross.
The summer female cross was dominant in the "summer run"
hybrid fish.

4.

A strong homing instinct was again indicated; all fish were
taken below the mouth of Rock Creek.

The bulk of hybrids returning as summer run fish was expected
in 1972.

That year, it was September 22 before the first hybrid

was observed.

It was caught by an angler near Rock Creek.

An

additional 13 hybrids were observed prior to the end of September.

The first observation of the two-salt hybrids was more than a

month later than the first appearance of one-salt hybrids in 1971.

The fact that we did not operate a trap at RM 24 in 1972 and the

very low river flow that existed during the late summer and early
fall of 1972 probably explains the late appearance of the twosalt hybrid fish.

Flows throughout the summer of 19 71 were substan-

tially higher than those in 1972 (Table 1).
occurred in early September in 1971.

The first heavy freshet

The first freshet in 1972 was

on September 21; one day prior to the observation of the first
hybrid.

The two-salt hybrid fish made an important contribution to
the fishery. They made up 28 percent of the steelhead catch sampled
during the period of September 15 to November 30.

Peak catches

were recorded the weekend of November 10, 11 when 15 of 18 fish
sampled were hybrids. The hybrid fish were very well received by
the

In the nearly complete absence of any salmon fishery

in the fall of 1972, they filled a large void in the fishery between

the last good summer steelhead angling in September and the appearance
of winter steelhead in mid-December.

Hybrid fish continued to appear

in the fishery into the first week in December when adverse water
and weather conditions virtually eliminated the remaining December
fishery.

Only six hybrid fish were reported subsequent to December.

A few of the fish observed in late November and early December
appeared to be bright,
steelhead".

fresh-run

fish and could be classed as "winter

These were the only such fish observed during the 19 72-

1973 winter season.

About 250 other steelhead were observed during

creel census operations that winter.

It was difficult to classify

the 1972 two-salt hybrid returns as "summer" or "winter" fish, as

there did not appear to be any distinguishing break in their migration patterns.

However, it was not expected that a large number of

hybrids would return as "winter fish" during the 1972-73 winter
season even if the winter steelhead behavior pattern had been dominant.

The hybrid fish would have been four years old at that time and
typical winter steelhead hatchery fish are only three years old.
Small numbers of the hybrid fish (average of two per day) were
observed in the Siletz
November.

Falls trap catches through the month of

The trap was removed on November 30.

A post-trapping

sample taken from the fishway on January 4, 1973, took 48 winter steel-

head but no hybrids were observed.
Low flows delayed coho trapping operations at the FCO hatchery
on Little Rock Creek until late November.

Hybrid steelhead began

entering the trap immediately and peak catches were recorded in
the latter part of December.

Small numbers of hybrid fish were

still entering the trap up to January 3 when low water virtually
halted all fish passage.

Trapping operations were terminated on

January 25 without any significant increase in flows or fish passage.
Hybrid fish dominated the steelhead catches at the Little Rock
Creek trap, 56 hybrids, 3 summer steelhead and 14 winter steelhead
were taken.

This trap is not 100 percent effective because steelhead

are able to jump the 5-foot barrier dam.

Table 21 provides time and location details on the two-salt

hybrid fish observed during the period April 1, 19 72 to March 31,
1973.

Fish_ e

4

0

1
2

0

Dec. 1-15

Dec. 16-31

Jan, 1-15, 1973

Jan. 16-31

Feb. 1 to
March 31, 1973
45

0

2

1

0

5

16

15

30

Operation
terminated

11

17

0

0

2

0

23

9

14

0

0

0

0

11

12

0

2

31

15

Operation terminated

0

2

23

0

6

Not in operation

Not in operation

Not in operation

Not in operation

Not in operation

Little Rock Cr. Trap
RM 48 /c
Ad-RM
Ad-LM

0

83

107

2

2

12

5

27

29

2

0

2

3

23

4

30

32

3

0

4

10
0

0

0

Totals
Ad-RM Ad-LM

Ad-RM = summer female-winter iiiiiTUILM - winter female-summer male cross.
Trap operated from May 1 to November 30, 1972.
Trap operated November 30, 19 72 to January 25, 1973.

13

Nov, 16-30

a

15

Nov. 1-15

2

3

Oct. 16-31

4

0

LM/a

0

8

0

A

Siletz Falls Trap
RM 65
Ad-RM
Ad -LM

19 72 to March 31, 1973.

Ad-RM a

April 1,

Observations of Siletz River Winter-Summer Hybrid Steelhead,

Oct, 1-15

Sept. 16-30

1972

April 1 to
Sept. 14,

Period

TABLE 21.

From this information the following observations can be made:
(1)

The hybrid fish first appeared in the river approximately
three months later than typical two-salt summer steelhead.
Peak appearance in the fishery centered around the mouth
of Rock Creek (RM 48) and occurred in early November. Low
flows existing during the late summer and early fall may
have delayed the appearance of the hybrid fish.

(2)

Hybrid fish tended to be much brighter and in better body
condition than summer steelhead found in the river at the
time of the hybrid observations. Visual observations of
gonad condition indicated that the hybrid fish were more
mature than summer steelhead taken from the river at the
same time.

(3)

The summer female cross again appeared in the greatest
numbers with a ratio of 1.3 to 1 over the winter female
cross.
This is a much more equal ratio than the 2.7 to 1
dominance indicated in one-salt returns of the previous
year.

(4)

Size ranged from 29.0 to 33.5 inches (FL) for males and
26.5 to 31.5 inches (FL) for females. Average fork lengths
Fish from both
were 30.4 and 29.1 inches, respectively.
crosses were equal in size. Table 22 compares the fork
length of both hybrid crosses with that of hatchery summer
steelhead and indicates that the hybrid fish averaged 2 to
3 inches longer.
Only a few fish were weighed but the hybrid fish were
deep bodied and were estimated to average 2 to 3 pounds
heavier than a prime summer steelhead.

(5)

A high proportion of both crosses were females. Observations of 62 fish from the summer female cross indicated
that females outnumbered males by a 3.1 to 1 ratio. Thirtynine fish from the winter female cross had a 2.9 to 1 ratio
of female dominance. The fish examined were taken in the
sport fishery and at the Siletz Falls trap. Table 18 reveals
that the two-salt summer steelhead run is also dominated by
females with a 2.92 to 1 ratio being the highest observed
over a 5-year period. The rather high female to male sex
ratio observed for hybrid fish could possibly be the result
of the good run of male dominated one-salt fish in 1971. The
hybridization could also have resulted in distortion of
normal sex ratios. Simon and Noble (1968) noted some distortion
in sex ratios when two species of Pacific salmon, Oncorhynchus,
sp., were crossed.

TABLE 22.

Length Measurements of Two-Salt Winter-Summer Hybrid
Steelhead from the Siletz River with Comparative
Measurements from Siletz River Summer Steelhead.

411M1p.-

Saruple

Size

Average
Fork
Length

Range

Summer Female/
Winter Male Cross
Male
Female

18

30.7
28.5

29.0 - 33.5
26.5 - 30.5

5

30.0

21

29.7

29.5 - 31.0
27.5 - 31.5

9

28.0
26.5

27.0 - 30.5
25.0 - 28.0

8

Winter Female/
Summer Male Cross
Male
Female

Hatchery Summer
Steelhead /a
Male
Female

9

7i----5776=iarcRiETaiiiBetween Septe-WiFITaria-156cem

(6)

The two-salt fish exhibited a greater inclination to stray
above the Rock Creek stocking site than did the one-salt
Significant numbers (53) of hybrids were trapped at
fish.
Siletz Falls (RM 65) and 15 fish were taken by anglers well
above the mouth of Rock Creek. Thirty-six percent of all
observations were upriver from the stocking site compared
The low flows which
to only 13 percent the previous year.
persisted in Rock Creek until late November no doubt had considerable influence on the apparent increase in straying.
Operation of the Siletz Falls trap until November 30 also
increased the number of upriver observations; 48 of the 53
hybrid observations occurred after November 3, the date of
the trap was removed in 1971.

(7)

The size, appearance (brightness) and migration timing
of the hybrid fish closely resembles that of a small group
(25-200 fish) of wild steelhead that are observed in the
Siletz River each year in the late summer and early fall.
These fish will be hereafter referred to as "wild x's" in
this report.
A very limited number of observations on
the gonad maturity of the wild x's indicates a degree of
maturity similar to that of hybrid gonads.

The possibility exists that the wild x's are the result of a

natural hybridization of winter and summer steelhead.

Smith (1969)

in a study of winter and summer steelhead from southwestern British

Columbia streams concluded that even when the two races were on the
same spawning grounds at the same time very little, if any, natural

hybridization occurred.

He had observed consistent differences in,

mean vertebrae counts and fat content between winter and summer steelhead and based his conclusion on the lack of intermediate measurements
of these two characteristics in steelhead found in his study streams.
Smith attributed the lack of natural hybridization to the ability of
both races to segregate themselves based on visual recognition of

differences in spawning coloration.

He noted that spawning summer

steelhead exhibited a greater degree of spawning coloration and morphological changes than did spawning winter steelhead.

We did not

note any obvious differences in either coloration or morphology between mature summer and winter steelhead from the Siletz River.

Our

observations of mature summer steelhead was limited to only a few
fish.

Bill Wingfield, Oregon Wildlife Commission Hatchery Manager,

(personal communication, 1973)

reported that winter steelhead from

Oregon streams exhibit a greater degree of spawning coloration than
did Siletz River summer steelhead.
A limited number of otoliths was take from Siletz River hatchery

summer steelhead, hatchery winter steelhead, wild x's and hatchery
hybrids in hopes that the origin of the wild x's could be determined
using the otolith examination techniques described by McKern (1971).

However, it was later determined that a large sample size (at least
100) of each group of fish would have to be obtained to produce a

meaningful comparison as there is some overlap in otolith measurements

between individual fish of each race (Dr. Howard Horton, Oregon State
University, personal communication, 1973).

It appears that the

vertebrae counting technique utilized by Smith (1969) could have
some value in determining the origin of the wild x's.
Chromosome analysis of two adult summer steelhead from the

Siletz River revealed a count of 58 compared to a count of 60 for
Alsea River winter steelhead (Dr. Jack McIntyre, Oregon State University, personal communication, 1973).

Winter steelhead stocked

in the Siletz River are from Alsea River stock as were the winter
steelhead used in the hybridization experiment.

McIntyre feels that

examination of more Siletz River summer steelhead is necessary to confirm the 58 count but he noted that summer steelhead from the Deschutes

and Clearwater rivers (Columbia River system streams) also had chromosome counts of 58.

The difference in chromosome counts causes

McIntyre to speculate as to the possibility of the hybrid fish being
sterile.

Simon and Noble (1968) found that the F

1

generation of a

cross between two species of Pacific salmon, Oncornchus, sp. produced viable eggs in backcross matings with both species and in matings

between the F

1

generation fish.

It should be remembered that our observations and conclusions
are based on only a single year's production of hybrid fish.

Defi-

nite conclusions as to the behavior of winter-summer steelhead

hybrids cannot be made until observations on future hybrid experiments

are availalbe.

At present there are no definite plans to repeat the

hybridization experiment with the Siletz River summer steelhead.

SUMMARY

Studies were conducted on summer steelhead in the Siletz River

during the period 1968 through 1973.

The Siletz River is the only

short Oregon coastal stream with a native run of summer steelhead.

The run has greatly increased since the inception of a stocking pro-

gram in 1959.

Basic objectives of the study were to determine manage-

ment techniques providing the optimum utilization of hatchery-reared
fish and to obtain life history information.

Estimated Run Size

Trap counts and angler catch estimates indicate that the annual
run of summer steelhead varied from about 4,100 to 8,500 fish in

the four years for which we have complete data.

The estimates are

not statistically valid and may be subject to error but are more
likely to be conservative than excessive.

The contribution of

hatchery fish ranged from 76.9 to 92.4 percent during the four years.

The wide variance in annual run size reflect different stocking rates
to some degree but ocean survival apparently is the main regulator.

Rate of Return of Hatchery-Reared Fish

Summer steelhead returning during the study period were from
annual releases of 60,000 to 80,000 one-year-old smolts averaging

6.0 to 7.5 to the pound.

Estimated rates of return ranged from 4.13

to 10.06 percent and averaged 6.17 percent.

The estimates are subject

to the sane limitations as for the population estimates, but again
are probably on the conservative side.

The Sport Fishery

A popular sport fishery has developed on the summer steelhead
in the Siletz River.

Annual catch estimates have ranged from 1,000

to 5,600 fish during the last 8 years.
largest ever recorded.

The catch of 5,600 is the

Anglers take a significant portion of the run

and in recent years the sport catch has usually been in excess of

50 percent of the total run.

The peak angling pressure occurs sometime between June 15 and

July 15 with the highest angler success coming during this period
and again in the fall following the first freshet.
conditions produce a mid-summer lull in the fishery.

Low, warm water
Seasonal angling

success rates ranged from 12.8 hours to 32.4 hours per steelhead within the study period.

The catch rate during peak angling periods is

usually less than 20 hours per steelhead.

Hatchery Contribution to the Creel

Hatchery fish made up a disproportionately high percentage of the
angler catch.

The sport catch consisted of 85.0 to 98.3 percent hatchery

fish during the four years of the study.

Wild fish apparently make a

relatively low contribution to the catch because of their migration

pattern and a natural wariness.

Influence of Stocking Location
on Return to the Fishery

A significantly better return to the angler was obtained from
smolts released in areas which provided easy angler access and
had suitable holding water.

popular

Fish which had been released in the

angling areas were taken in the sport fishery at a rate

of 2.5 to 3.4 times greater than that of the fish released high in
the river system.

In the upstream areas, availability to the angler

was limited by gear restrictions (fly fishing only during summer

season in the North Fork Siletz) and distance from population centers.

Fish stocked downstream from the popular fishing areas contributed
to the sport fishery at a rate of 1.8 to 2.8 times that of the smolts
released high in the river system. These results were consistent
over the three years in which influence of stocking location was
studied.

The fish stocked below or

in the popular angling areas

stop, or at least hesitate, at their stocking location and are subjected
to intensive angling pressure; whereas, the fish stocked above the
fishery move rapidly up to their stocking site and are exposed only

briefly to the intensive fishery.

Age Composition
Hatchery fish are reared to smolt size in one year, while most of

the wild smolts have spent two years in freshwater.

Generally, both

hatchery and wild fish spend two years in saltwater (two-salt fish).
About 12 percent of the hatchery fish and 29 percent of the wild
fish return after only one year in saltwater (one-salt fish).

than 3 percent of the fish spend three years in salt water.

Less

Size

Two-salt fish average 26 to 27 inches (FL) and weigh about 7
pounds.

One-salt fish average 22 inches and weight about 4 pounds.

Older fish are larger but fish in excess of 14 pounds are rare.

Sex Composition

Summer steelhead spending only one year in saltwater are about
90 percent mature males.

Sixty-four percent of the two-salt age

class were females.

Migration Pattern

Summer steelhead begin entering the river above tidewater in
late March.

The peak of the migration occurs sometime in June and

upstream movement is essentially complete by the end of November.
There appears to be a sizeable segment of the run which does not
move above

tidewater until the first fall freshet.

Wild fish are

a somewhat later migrant than hatchery fish and their peak movement

occurs after the first fall freshet.

The one-salt migration pattern

is about one month later than that of two-salt fish.

Mortality

The returning adults suffer large losses from disease.
and the fungus

La2.012M111

Furunculosis

sp. are responsible for most of the mortality

Losses are usually associated with warming water temperatures.

Fungus

infections are probably related to injuries suffered at Siletz Falls,

Straying

Summer steelhead with Siletz River marks have been observed in
a number of Oregon coastal streams.

In years of good returns the

extent of straying was such that productive summer steelhead fisheries
developed on two adjacent streams, the Alsea and Salmon rivers.

Feeding

The returning adults do not require food during their 9 to 12
month stay in freshwater.

Food items were found in only one out of

more than 50 stomachs examined.

The fish apparently subsist on high

level of body fat reserves which are characteristic of summer steelhead.

Reproduction

We were not successful in documenting major spawning areas or
the peak spawning period despite considerable effort to do so.

Presumably the major spawning areas are in the upper reaches of the
Siletz River system.
Spawning of brood fish taken from the Siletz River in late June
and early July takes place between late March and early May.

We

assume that the bulk of the natural spawning also occurs during
this period.

Fecundity of the larger two-salt fish selected for brood

fish is about 4,200 eggs per female.

The number of wild fish in the run has remained relatively stable
despite a large escapement resulting from the hatchery releases.

The

limiting factors may be the lack of suitable spawning substrate in the

upper reaches of the Siletz system or excessive inter-race or interspecific competition.

Experimental Hybridization of Sumner and Winter Steelhead
The assumption that the spawning times and spawning areas of

winter and summer steelhead overlap to some extent led to speculation
about the possibility of natural crossing between the two races.

Winter steelhead from the Alsea River were crossed with summer
steelhead from the Siletz River to determine

:

(1) if such a cross was

possible; and (2) if so, what were the physical and life history
characteristics of the progeny.

Viable offspring were produced and

released in the Siletz River as one-year-old smolts.

The hybrid fish

returned in good numbers as a fall run fish somewhat intermediate

between the migration patterns of the two parent stocks.

The cross

involving a summer steelhead female and a winter steelhead male

apparently returned in greater numbers than did the opposite cross.
Both one- and two-salt fish were larger than summer steelhead of a

similar age but this could be a reflection of a 1- to 3-month longer

saltwater feeding period rather than being a direct benefit of the
hybridization.

A high percentage (75 percent) of the two-salt fish

were females.

The hybrid fish made an improtant contribution to the fall
fishery both as one-salt and two-salt fish.

These fish had some

behavioral characteristics which resembled those of a small group
of fall-run, wild steelhead found in the Siletz River.

This

resemblence suggests the possibility that the wild fish are the

result of a natural hybridization.

The ability of the hybrid fish to

produce viable offspring is unknown.

It is hoped that this can be

documented in the near future.

MCOMPMNDATIONS

General

The Siletz River is one of the few streams on the Oregon Coast

providing a successful summer stelehead fishery.

Apparently summer

steelhead and other anadromous species are presently utilizing the
river system with no obvious interracial or interspecific problems.

If such problems should become apparent, we feel that the river

should be managed primarily for the summer steelhead fishery because
of its uniqueness.

The fishery is presently of high quality, featuring large fish,

caught under pleasant conditions in a relatively scenic area offering
some degree of solitude.

The primary danger to the quality of the

fishery is the loss of solitude due to increased angling pressure.

We

caution against programs which might encourage greatly increased
angling pressure.

Examples of such programs would include excessive

stocking (trout or summer steelhead), access road improvement, establishment of parks in presently undeveloped areas and widespread publicity.

Management

Smolt quality
We have noted problems associated with the failure of hatcheryreared summer steelhead smolts to move rapidly out of the river system

after release,

They are subjected to an extensive trout fishery

and their presence creates a potential for detrimental effects from

excessive intra- and interspecific competition.

Only groups of

fish containing a high percentage in smolt condition should be
released.

The practice of rearing the smolts in a constant water

temperature, as opposed to the more natural fluctuating water temperature regime, should be evaluated.

Releases should be as early

in the spring (late March-mid-April) as possible to take advantage

of higher stream flows and to reduce mortality from trout anglers.
Smolt quality, however, remains a primary consideration.
Stocking ,location

The program of stocking all fish below RM 59 should be con-

tinued with the exception of some releases in the vicinity of Elk
Creek (RM 63.5).

The Elk Creek section is presently a popular

summer steelhead angling area and contains excellent holding water

with good angler access.

A list of possible stocking sites is shown

below:

Stocking Site

RM

Mouth of Elk Creek
Mouth of Buck Creek
Steel Bridge
Wildcat Creek Bridge
Moonshine Park

63.5
59.0
57.0
54.0
53.0
48.5

Logs den

Big Rock Creek Bridge (Rock Cr. RM 5.0) 48.0
Sams Creek Road Bridge
45.0
Upper Siletz Boat Ramp
41.0

Utilization of as many of these sites as is practical would

serve to disburse the angling pressure.

The lower five sites could

possibly enhance the early season drift boat fishery.

The Big Rock

Creek site is included as an attempt to get the fish to hold in
this portion of the river.

Hybrid fish released at this site were

observed to hone very strongly to the area near the mouth of Rock
Creek.

Fish released at RM 45 have been inconsistent in their

tendency to hold in that portion of the river and it would be desirable to establish a dependable fishery in this section of the river.
Rock Creek is open to angling and is also utilized by winter steel-

head and coho salmon.

Summer steelhead would not be able to enter

Rock Creek prior to late fall freshets and these fish would be
expected to contribute to the fishery mainly in the Siletz River
in the vicinity of the mouth of Rock Creek.

Brood stock selection
It appears that the timing of the summer steelhead run may be

influenced by the timing of brood stock selection.

We would like

to see the brood stock selection program designed to develop an
earlier run of fish or at least develop a portion of the run as
early migrating fish.

At present the fishery is concentrated in the

period from mid-June to mid-July.

A run of fish that appeared in

good numbers as early as April but yet still provided angling oppor-

tunities through mid-July would have the following advantages:

(1)

angling pressure could be dispersed over a longer period of time;
(2)

an April or May fishery would provide angling opportunities

at a time when relatively few other such opportunities are available
along the coast;

(3) angling conditions (river flow and water temp-

eratures) are usually at their best during the months of April, May
(4) the earlier fishery would allow the participation of

and June;

The

the drift boater who usually finds the river too low by mid-June.

above advantages are contingent on the river remaining open to angling
in April and May as it was in 1973,

Disadvantages of the earlier run could be: (1) a dispersal of
the run over a longer period of time without an increase in the stock-

ing rate could reduce the angling success rate (hours per steelhead);
(2) the development of an intensive drift boat fishery could reduce

bank angling opportunities above the boat fishery.

We feel that

the advantages substantially outweigh the disadvantages.

The influence of the timing of brood stock selection on the

migration timing of their offspring has been demonstrated with winter
steelhead and coho salmon.

It is true that these two species are

rapidly maturing at the time of their entry into freshwater and it
may be that the early maturity is exclusively the inheritable trait.

The summer steelhead's date of entry into freshwater and date of
spawning are not closely related and it is possible that migration

timing cannot be influenced by timing of brood stock selection.

We

have seen some evidence that suggests there is an influence and we
feel that development of an early run of summer steelhead may be
possible.

Ray Simon, fish geneticist for the Bureau of Sport Fisheries

and Wildlife, (personal communication, 1972) recommends that the progeny
of early run brood fish be given a specific mark.

The marked fish which.

subsequently return as early run fish would then be selected as brood
stock.

The same procedure repeated over several generations should

produce fish with a definite early migraton pattern.

It may also be possible through timing of brood stock selection
to develop a run of summer steelhead which return as fresh run fish
in the fall.

The present fall summer steelhead fishery is based

on fish which have spent a considerable amount of time in freshwater.

Such fish, while still of good quality, have lost some weight, vigor
and flesh quality during their freshwater residence and are generally
inferior to a fresh-run fish.

Development of a fall run of steelhead

has much the same advantages as the development of an early run
of fish with the exception that there are more competing outdoor

recreational opportunities along the coast in the fall of the year.

The fall steelhead

fishery would complement the sea-run cutthroat

and salmon fisheries and in years of poor salmon angling, would
be the dominant fishery.
It may be difficult to obtain brood stock for the development

of a fall fishery as only a few fresh-run fall fish are available.

The fresh-run fall fish are the "wild x' s" discussed earlier in
this report. The possibility exists that these fish are the result
of a natural hybridization of winter and summer steelhead.

It is

not known whether a hybrid winter-summer steelhead can produce viable
offspring.

Stocking rate

Over the last eight years (1966-1973) between 60,000 and 109,000
summer steelhead smolts have been released in the Siletz system.
Rates of return vary a great deal from year to year and as a result

it is difficult to pinpoint an ideal stocking rate.

While somewhat

arbitrary and certainly open to disagreement, a catch rate approaching
15 hours per steelhead appears to be a reasonable goal in the manage-

ment of the Siletz River summer steelhead fishery.
Twice (1971 and 1972) during the study period, angler success
rates (Table 6) exceeded or approached the 15 hours per steelhead
goal. These angler success rates were produced from releases of
80,000 (1971) and 109,000 (1972) smolts.

A stocking program which

produces a success rate much poorer than 15 hours per steelhead

allows only a few of the more skilled anglers to participate success-

fully and the river system is under utilized.

On the other hand,

a stocking rate which consistently produced a higher success rate

thah that observed in 1971 (12.8 hours per steelhead) would likely
lead to a large increase in angling pressure with a corresponding

reduction in the quality of the angling experience.

Increasing

angling pressure in the long run could conceivably reduce the catch

rate below a satisfactory level regardless of the stocking rate.

Angling pressure was quite heavy in 1971 and in some areas probably

limited the quality of the experience for at least a portion of
the anglers.

Attempting to recognize some of the abstract and subjective
concepts which need to be considered in the management of the fishery,

we would recommend that the stocking rate be maintained at a level
which would produce a seasonal angling success rate of about 15
hours per steelhead.

In the case of the Siletz this would mean

between 80,000 and 100,000 high quality smolts and we emphasize
the use of high quality smolts.

Use of pectoral marks

Our data indicates that the use of pectoral marks may have

an adverse effect on survival when compared to maxillary or ventral
fin removal.

Although the evidence against the pectoral mark was

not conclusive, we feel the pectoral mark should not be utilized

for steelhead unless additional evidence indicates that these marks
do not, in fact, result in a lower survival rate than other available
marks.

yecial spring season
We recommend that the special spring season (April and May)
be continued indefinitely unless future data indicates that the
season is detrimental to sea-run cutthroat and steelhead smolt and
kelt

populations.

The purpose of the season was to harvest early

run summer steelhead.

Few steelhead were taken in the initial 1973

special season but low flows and a poor run of steelhead made 1973
an atypical year.

Damage to sea-run cutthroat and steelhead smolt

and kelt populations was minimal.

l!y_bridLH1E5211-aumme r steelhead

There are still a great many unknowns regarding the behavior

of the hybrid steelhead.

Our observations are based on the returns

from only a single brood class, to support definite conclusions

regarding

the behavior of these fish we would need information

obtained from several brood classes.
of the fish are unknown.

The reproductive capabilities

It is possible that the hybridization

could result in gene distortion and the release of such hybrids

could have a detrimental effect on existing gene pools.

We suggest that the answers to these unknowns be the object
of a future hybridization experiment.

If no problems are encountered,

we would then recommend that the stocking of hybrid steelhead in
selected Oregon coastal streams be considered.

Our observations

have indicated that the hybrid fish returned in the fall of the
year in good numbers as a large, high quality fish.

The merits

of having a fall run of steelhead have been discussed previously
and the hybrids were

very well received by the Siletz River anglers.

Streams selected for hybrid release would not have to be limited
to those streams suitable for summer steelhead as water conditions
(flow and temperature) are generally good in most coastal streams

following the first early fall freshet.

Assuming that the observed

fall migration pattern of hybrids is typical of these fish, a fall
run of steelhead could be developed quite rapidly.

If brood stock

selection is attempted to develop a fall run, it would take a number
of years (at least several generations of fish would be required).

Life History Information
Natural reEroduction
There is a lack of documented information concerning the natural

reproduction of the Siletz River summer steelhead.
is poor in the Siletz system.

Natural reproduction

The cause(s) are not understood and

can not be understood until we determine the timing of peak spawning
activity and the location of the important spawning areas.
ground

Spawning

surveys should be continued in order to determine the spawning

behavior. Surveys should initially
be concentrated on the North
Fork Siletz system, including
both tributaries and the main
stern
Worth Fork Siletz. The
surveys should be conducted
between early
February and late April. Creel
census of the North Fork Siletz
and upper Siletz River
during the same period may also
provide some
information as to state of
maturity of the fish and their
distribution
in the system during the
spawning period. Once the spawning
behavior
is documented we recommend
that research into the
causes of the
poor natural reproduction be
undertaken and that such causes be
remedied to the extent practical.

Existence of tidewater

of summer steelhead

It is suspected that
a substantial segment of the
summer steelhead run spends the entire
summer in the tidewater portion
of the
river.
This suspicion should be
verified or rejected, and if
rejected,
the summer whereabouts of this
group of fish should be
determined.
The establishment of a fishery
on the tidewater population is
also a
possibility. A survey of the
tidewater area using

a boat and scuba

gear should reveal the presence
or absence of large numbers of
steelhead.
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1967-68

1967-68

1968-69
1968-69

1968-69
1968-69

1969-70
1969-70

1969-70

1969-70
1969-70
1969-70

3-7-66
3-11-66
3-14-66

3-17-66

3-24-67
3-21-67

3-22-67
3-20-67

3-20-68
3-22-68

3-20-68

3-27-68
5-7-68
3-22-68

Date

Expected Year
of Return

Wizard Falls
Wizard Falls
Oak Springs

Oak Springs

Oak Springs
Oak Springs

Oak Springs
Oak Springs

Oak Springs
Oak Springs

Oak Springs

Oak Springs
Oak Springs
Oak Springs

Hatchery

6.37.0/lb.
7.5/lb.
6.1/1b.
7.07.5/1b.

6.7/1b.

8.0 /lb.

6.8/lb.
6.5/lb.

7.5/lb.
7.5/lb.
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6.3/1b.
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Re lease
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Ad -LV
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20,000
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30,000

5-9,325

15,878
13,267
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59,971
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15,120
16,132
45,112

Number
Released

Steel Br., RM 57
Logsden, RM 48.5
Sams Cr. Br., RM 45
1968 Total:

771716-7

7,650
6,750
10,000

Mouth Buck Cr. RM 59 20,000

North Fork, RM 5
Mouth N. Fk., RM 0

Mouth Buck Cr.RM 59
Sams Cr. Br., RM 45
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North Fork, RM 5
Mouth N. Fk., RM 0

Sams Cr. Br
1966 Total:

North Fork, RM 5
North Fork, RM 5
North Fork, RM 5

Release Location

Details of Summer Steelhead Smolt Liberations in the
Siletz River During the Period 1966-1968.
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Oak Springs
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1971-1972
1971-1972
1971-1972
1971-1972
1971-1972

1971-1972

3-24-69

4-3-70
4-30-70
5-8-70
4-3-70
5-12-70
5-26-70
4-28-70

5-11-70

c

a

Oak Springs

1970-1971

3-26-69

5.5/lb.
5.06.5/lb.

6.1 /lb.

6.1/lb,
6.2/lb.
6.2/lb.
6.1/lb.

6.56.8/lb,
6.56.8/lb.

7.2/1b,
7.2/lb.

7.1 /lb.

Size at
Release

Ad- RP

Ad-RP
Ad-RP

Ad- RP

66,000

41,000

Ad-LM,/b Big Rock Cr., RM 48/c
-- 21,500
Ad-RM
21,500

1970 Total (Summer Steelhead)

Fish were not graded to size, considerable size variation within above average.
Ad-RM = summer T
Ad-LM = winter * - summer el
winter c-,-'
Stocked near confluence with Little Rock Creek, 5.5 miles above mouth of Rock Creek.

8.0-/a
8.2/lb.

80,100

1969 Total:

Mouth Buck Cr., RM 59 6,700
Mouth Buck Cr., RM 59 17,500
Steel Br., RM 57
14,900
Wildcat Cr. Br.,RM 54 6,100
Wildcat Cr. Br.,RM 54 8,000
Wildcat Cr. Br.,RM 54 5,700
Sams Cr. Br., RM 45
7,100

21,200

Sams Cr. Br., RM 45

Ad-RV

Ad-RP
Ad-RP

Mouth Buck Cr., RM 59 30,000

Ad-LV

7,100
12,200
9,600
28,900

Number
Released

North Fork, RM 5.0
North Fork, RM 3.5
RM 0
Mouth N. Fk,

Release Location

in the

Ad-LP
Ad-LP
Ad-LP

Mark

Ad-RP

Winter-Suer H brid

Springs
Springs
Springs
Springs
Springs
Springs
Springs

Alsea

Oak
Oak
Oak
Oak
Oak
Oak
Oak

Oak Springs
Oak Springs
Oak Springs

1970-1971
1970-1971
1970-1971

3-24-69
3-26-69
3-26-69

Hatche

Expe c EF-d Year

Details of Summer Steelhead Smolt Liberations
Siletz River During the Period 1969-1970.
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1972-1973

1972-1973

1972-1973

1972-1973

1972-1973

1972-1973

3-22-71

3-22-71

3-25-71

3-24-71

4-6-71

4-15-71
6.8/1b.

7.0 /lb.

6.5/lb.

6.26.6/lb.

7.1/lb.

7.1 /lb.

Size at
Release

CreeiU7Mile

Oak Springs

Oak Springs

Oak Springs

Oak Springs

Oak Springs

Oak Springs

Hatchery

Fish accidentally released in Buc

Expected Year
of Return

1971 Total:

Sams Cr. Br., RM 45

Sams Cr. Br., RM 45

Steel Br., RM 57

above mouth.

LM-RV

LM-RV

LM-RV

Wildcat Cr., RM 54

Buck Cr., RM 59/a

LM-RV
LM-RV

Mouth Buck Cr., RM 59

LM-RV

Mark

Release
Location

Details of Summer Steelhead Smolt Liberations in the
Siletz River During 1971.
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75,000

6,500

10,500

7,200

17,000

18,200

15,600

Number
Released

(RM)

0.0 to 2.3
0.0 to 3.7*
0.0 to 0.2
0.0 to 0.2

0.0 to 0.8*
0.0 to 0.5

Boulder Creek

S Line Creek

Eagle Creek

c

a

0.0 to 1.0
3/30/73

3/08/73
4/06/73

3/06/73

4/20/72
3/06/73
3/29/73

1

1

1

1

11

1

1

2

a

1

1

2

1

2

5

2

3.

50

0

16

2
0

4
0

2

1
2
0

13

4

1

1
3

3
2

Total
Fish

2
2

10

No. of steelhead captured and/or identified
Hatdhe
Fish
Unclassified
a
niTIEWFTWEWEer Hy rl
liar
billU-07777-

Survey to en o ana romous fps passage
1972 run 2-salt hatchery summer steelhead had Ad-RP mark.
Redd count not made on 1972 surveys.
Average of highest redd counts for each survey stream or stream section.

Rodgers Creek

SOUTH FORK SILETZ SYSTEM
68.5

3/07/73
3/29/73

0.0 to 1.0

Warnick Creek

TOTALS:

3/07/73
3/29/73

0.0 to 0.3*
0.0 to 0.3*
0.0 to 0.3*

Crater Creek

3/29/73

4.5-6.0

North Fork

4/20/72
2/24/73
3/06/73
3/26/73

Date
of
Survey

7.0-8.0
7.0-7.8
7.0-8.0
7.0-8.0

68.5

Approx mate
RM of Entry
into Siletz

North Fork

NORTH FORK SILETZ SYSTEM

Stream

Area
Surveyed

APPENDIX TABLE B-1. Results of Steelhead Spawning Surveys of the North and South Fork Siletz River Systems During
the 1972 and 1973 Spawning Seasons.

0

10.0

25.0
36.0
19.6

10.0

0

9.6
23.0

4.0

10.0

--

26.7

1.3
3.0
9.0

Mb MI

a

L.

Redds per
Mile

0.5-0.6*
0.5-0.6*
0.0-1.0*
0.0-1.2*
0.0-0.2*

0.0-0.3*
0.0-0.3*
0.0-0.2*
0.0-0.1*
0.5-1.5*

2.7-3.5*

0.0-0.8
0.0-2.6*

Buck Creek

Unnamed Creek

Wildcat Creek

N. Fk, Mill Cr.

Big Rock Creek

Falls Creek

Scott Creek

c

a

0.4-1.9*
0.4-1.6

4th of July Creek

45

48

48

49

54

59

3/16/72

3/29/72

3/29/72

3/30/72

3/16/72
4/10/72
3/15/73
3/31/73

3/05/73

3/08/72
4/10/72
3/09/73
3/27/73

3/12/73
4/02/73

4/03/72

4/03/72

4/05/72
3/15/73
3/30/73

4/20/72
4/14/73
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Survey

ate
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1

1

72

1

3

6
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1

2

1

50

3

1

3
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0

1
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0
0
7

5.0

01111M

5.0

26.0
25.6

--

26.7
37.5

-38.9
28.8

84.0
32.0
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Mile (a

10

1

1

1

6

11

4

2
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0
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0

7

0

3

4

a
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1

6

2

3

27
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0
4
2

Total

6
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1
2
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2
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5

4
7

1
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TOTALSt

60

0.0-0.3

Whiskey Creek
60

60

0.0-1.0

Deer Creek

64

67

0.0-1.2
0.0-1.7*
0.0-1.2

3.0 -3.5

4.0-4.5
0.0-0.5

(RM)

Approximate
RM of Entry
into Siletz

Elk Creek

Gravel Creek

SILETZ RIVER SYSTEM

Stream

Area
Surveyed

APPENDIX TABLE 8-2. Results of Steelhead Spawning Surveys of the Main Stem Siletz River System During the
1972 and 1973 Spawning Seasons.

