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Introduction

The Toutle River, iocated in southwest Washington, is in
important drainage for salmonid production and sport fishing.
It is the largest tributary of the Cowlitz River with a
drainage area of 1.334 square kilometers (krn2). The mean
annual flow prior to 1980 was 59.4 cubic meters per second
(m3s’). Lucas (1985) described the three major drainage
basins of the Toutle River to include the North Fork Toutle
River (453 km2), the Green River (341 km2). and the South Fork
Toutle River (299 km2).

On May 18, 1980, Mt - St. Helens erupted sending a large
debris mudflow (2.5 X 109m3) down into the upper 27 km of the
North Fork Toutie River, with another flow of about 38 million
cubic meters into the South Fork Toutle River. In the Green River
65 percent of the drainage was impacted by ash fall and the
initial blast. In the years foflowing the 1980 eruption, efforts
by the Corps of Engineers (CUE) to reduce movement of mudflow
deposits from Toutle River tributaries into the Cowlitz River and
Columbia River resulted in the construction of several debris
retaining structures on the North and South Fork Toutle River and
several sediment stabilization basins in both forks and mainstem
of the Toutle River (Schuck and Kurose. 1982). The initial North
Fork dam breached on several occasions, while the South Fork dam
was later removed by the COE as it was not effective. In 1987, the
COE began construction of the Sediment Retention Structure (SRS).
Completed in 1990. the SRS stands about 56 m (185 tt) high by 549
m (1.800 ft) long. However, no fish ladder for passage was
provided. In 1988, the COE began construction of the Toutle
River Fish Collection Facility (FCF) about 2.0 km downstream of
the SRS.

Major fish species present include anadromous populations
of wild winter, wild summer and hatchery summer steelhead
(Qprhvnchus mykja). cutthroat trout (Q Larkj). coho (CL
kisutch), and spring chinook (Q tshawvt1ja). Historically.
wild winter steelhead were dominant in the Toutle River
drainage. In the late 1950s to 1980, the Toutle received
annual plants of hatchery summer and winter steelhead. Since
1960. no hatcher; winter steethead have been planted in the
Toutle. However’, hatchery summer steelhead continue to be
planted in the lower Toutle River.

The purpose of the facility was to collect returning
wild adults and transport them above the SES to important
spawning and rearing habitat and to recycle hatchery adults
back into the sports fisheries below the SRS. The FCF is
operated by the Washington Department of Wildlife (WDW) in
cooperation with the Washington Department ot Fisheries (WDF) -

As of this report, construction was not completed on the FCF.
This report summarizes the operation. accomplishments, and
biological data collection (luring the first year of Ft F
operation.



2A) Trap Uperation and Fish Passage

2.1 Introduction

The FOE’ began collecting adult salmonids returning to the
North Fork Toutie River on February 28, 1939. The FOE’ was
built about 02 km up from the confluence of the Green River
and the North Fork Toutle River The COE Sediment Retention
Structure, an impassable barrier to upstream migration of
fish, is located about 2.0 km above the FCF.

The overriding goal of the Washington Departments of
Wildlife (WDW) and Fisheries (WDF) is the restoration of
salmonid production above the SRS to levels equal bo or
greater than the period before MtStHelens 19S0 eruption and
devastation of the Toutle River watershed. Our primary
objectives during our first year of operation were to:

1) Identify and solve adult salmonid collection problems
at the FOP;

2) Locate, construct, and evaluate release sites for adult
salmonids above the SRS and below the FCF;

3) Evaiuate the fallback rate of transported adults
to areas above the SF5;

4) Evaluate saimonid production in release areas above the
SRS;

5) Evaluate recycling of summer—run steelhead back into
the sport fishery at three downstream locations below
the FCF and determine the return rate tc the FCF
following recycling;

Secondary objectives are:

1) Develop a life history database for Toutle River
saimonids;

2) Monitor spawning activity of winter—run
steelhead in the Green River and South Fork Toutle
River to assess differences in timing and relative
number;

3) Evaluate salinonid production in the Green River and
South Fork Toutle River compared to that observed for
the North Fork Toutle River;

4) Determine the age structure and relative year class
strength of returning adult steelhead

L
We report finoings from observations made at the fGF from

February 2d. 198U through October 31, 1989. The study area
and FCF location are shown in Figure 1.
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2.2 Methods [
2.2.1 Temporary Trap

In February before the FCF was fully operational, a
temporary trap was constructed to collect North Fork Tcutle
River wild winter—run steelhead for transporting above the
SRS. The V—trap, located near the ladder entrance, measured
3.7 m X 2.4 in X 1.6 m (Figure 2aL Although screens covered
the surface of the trap, water and captured fish could only he
held in the lower 0.4 m of the trap. The trap was cradled hy a
lifting frame mounted on the fish ladder wails and was raised
and lowered by an electric winch When not fishing, a gate
was lowered to prevent fish from moving into the ladder area
above the temporary trap location where constructi on was still
in progress. When construction ended in late June 1989, the
temporary trap was no longer used.

The inefficiency of the temporary trap in holding fish and
poor attraction flow limited capture of winter—run adults.
For example, we found that fish entering the trap could
readily escape the trap (Appendix 1). A tail bar had been
prohibit fish from escaping out of the trap. Once the weir
structure was added to the trap, fish were successfully col]ected.
We feel many wild winter—run may have escaped prior to the
addition of the weir structure. It might be argued that few wild
fish were present during our trapping, yet in the adjacent
Green River and South Fork Toutle River, numerous redds
constructed by winter—run steelhead were counted by WUW field
personnel (Weinheimer et al. 1990).

Attraction flow was sometimes limited by construction work
or by heavy sand and silt loads during high water. High flows
(February and March) may have discouraged winter—run
steelhead from entering the fish entrance to the FCF. A notch
in the barrier dam concentrated flows near the fish entranDL
(Figure 3). This concentrated flow may have deterred
lmmigrating winter- run steelhead from entering the fish entry
way leading to our trap.

2.2.2 Collection Pond

The ODE constructed an impassable barrier at the FOP
diverting adult salmonids into the FCF. Adult fish were
further attracted into the fishway bydiverting a portion of
the North Pork rroutle River above the barrier through the FOP
and down a fish ladder back into the river below the barrIer.
Adults moved up the fish ladder into a collection pond and
were crowded by a traveling screen (Figure 2b up to the head
of the collection pond for processing (Figure 3). A lock tower
and automatic lock crowder moved fish from the ccl lection pond
to a holding tank or a transport truck. However, minor design
problems prevented use during the period of this report. Once
crowded fish were hand sorted. Adults were placed into a
anesthetic tank and then measured, tagged, and trucked to
release sites.
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2.2.3 Fish Handi ing and Passage

Stee :1 head, cutthroat trout, and salmon collected at the
FOP were anesthetized using carbon dioxide; fork length (FL)
measured, race. sex, and origin (hatchery or wild) determined.
A subsample of scales was taken for later age determination before
trucking adults to release areas. Depending on race and origin.
wild steelhead were either trucked above the SRS br release or
hatchery fish were recycled back downstream below the FUF.

Colored Floy—anchor tags were used to differentiate races
of steelhead and salmon. Tagging enabled an assessment of
recaptures or failbacks, distribution in the watershed following
release as determined from sport harvest (tag returns) . and
whether adults trucked and released above the SF5 stayed there.
For example; did adults move hack downstream over the SF5 to
relocate in other streams or be re—captured at the FOP, or did
they move downstream out of the stream of release and into some
other adjacent upper North Fork Toutle River tributary for
spawning. Although early coho satmon were tagged the Department
of Fisheries requested that floy tagging be stopped. Since the
Department of Wildlife is interested in understanding whether coho
are handled more than once at the FOF. a left operculum punch mark
was applied to a portion of the returning adult onho collected at
the FOP -

To reduce confusion with an ongoing study on the Kalama
River (Leider eta!., 1989), we switched from yellow to white
tags for summer—run steelhead in October 1989.

Flow information for the North Fork Toutle River was
provided by COP (appendix 2).

2.2.4 Trucking

Wild winter- run steelhead, cutthroat trout and coho salmon
were trucked to two streams (Hoffstadt and Alder Creeks) above
the SF5 using a 1,514 1 (400 gal) insulated tank mounted on a
Dodge 4 X 4 one ton truck. We also trucked (recycled) fish

below the FOF to three release sites. We were able to access many
remote sites using this truck. Salmon. steelhead and cutthroat
trout were transported in groups no more than 20 to minimize
stressing during their short haul before being released above the
SRS or recycled below the FOP.

2.2.5 Recycling

Summer—run stecihead and spring chinook salmon were
recycled back into the lower Toutle River. We selected three
locations for releasing adult fish. Release sites were
located at H (site A). 16 (site EU. and 24 (site C) km
downstream of the FOP on the North Fork Toutle. mouth of the
South Fork Toutie, and main Toutle Rivers, respectively
(Figure 1).



2.3 Results and Discussion

2.3.1 Winter—run Steelhead

Numbers and Timing

A total of 18 wild winter-run steelhead were captured at
the FOF (Appendix 3). No hatchery winter—run steelhead were
observed at the FOP in 1989.

We collected wild winter—run steelhead at the FCF
beginning on March 24, 1989, and captured our last winter—run
adult on May 1, 1989. Peak timing was not possible to
determine due to the limited numbers captured at the FCF.
All wild winter—run steelhead were released 5 km
upstream of the FOP into Alder Creek.

Age Composition and Size

Scales from 17 of 18 wild winter—run steelhead were aged
but only 12 were readable (Table 1). Mean fork length of
females was 635 mm as compared to 584 mm for males.

Table 1. Age composition, sex, number, and mean fork length
(mm) of wild winter—run and hatchery summer—run steelhead
collected at the Toutle River Fish Collection Facility, 1989.

Male Female

Agea n Length ± SD n Length ± SD

Winter— run

1.1+ 0 2 640.5 ± 84.2
2.÷ 3 478.2 ± 11.6 0 [2.1+ 1 732) 3 579.0 ± ‘15.0
3.1+ 2 667.5 ± 10.6 1 (677)
U.l+ 0 1 (692)
R 0 4 636.5 ±. 94.3

Summer_runt)

1.2 42 698.6 ± 37.7 94 677.5 ÷ 35.5
1.3 2 771.5 ± 20.5 1 (810) r

a
U = unreadable; F r total regenerated scale r

b L.
No wild summer—run scales were aged.

Life history characteristics of the 1969 winter-run
steelhead data collected at the FCF were compared to scale
information analyzed from the 1988 winter—run steelhead sport U



fisheries (Appendix 4) A greater number ot repeat spawning
adults were observed in the sport. fisheries that: at the FCF
(0 and 13, respectively).

2.3.2 Summer—run Steelhead

Numbers and Timing

A total of 831 summer—run steelhead were collected at the
FCF in 1989, of which 111 were recaptures (Appendix 3j. Wild
summer—run adults comprised 1.5 percent (11) of the total
number of adults collected at tue FOF between February b.

1989 and October 31, 1989. Wild summer—run were tirst trapped
on July 4, 1989. Sporadic numbers of wild summer-run adults
were collected during the season. No peak timing for wild
summer—run steelhead was observed. We handled 709 hatchery
summer-run adults. Hatchery adults were first. captured on
April 15, 1989; peak return Lime for hatchery adults was about
the first week in July. Few hatchery adults were collected
after mid August, (Appendix 3).

Age Composition and Size

We examined scales from 139 19.8%) hatchery summer—rut:
adults collected at the FCF (Tabl.e 1). About 98 percent of
the hatchery adults were 2—salts and two percent 3—salts
(Table 1).

The size of returning female adults were slightly smallEr
than hatchery male adults (Table 2).

Recycling

We trucked 620 hatchery summer run and 11 wild summer- run
steelhead downstream to three locations below the FCF. Nos
adults (82.5%) were released 16 km downstream near the mouth
of the Scuth Fork Toutle River. Uther adults were taken 8 km
(0.7%) and 24 km (113.8%) downstream and released into the
North Fork Toutle River and main Toutle River. respectIvely.

A total of lii. (13.5%) hatchery summer--run adults tagged
and recycled downstream of the FGF were recaptured one or more
times during 1989. No wild summer-run adult recaptures were
observed. Many of these recaptured adults had been handled at
least two times (76) at the FCF earlier in the season. The
average elapse time for adults recaptured two times was 31
days (Table 3) . Interestingly. some adults returned as many
as five times (2) to the FCi. Apparently, recycled adults
remain in the Toutle River following release for a lengthy
period, enabling a greater opportunity for harvest, by sport
anglers. We will continue to mon Ltor the number and elapsed
time to recapture of recycled adults at the FCF to better
define release areas for recyclei fish. In addition, we wiJ.l
experiment with releases into the Green and South Fork Toutic
Rivers.



Table 2. Mean length (mm) of male and femai.e wild winter—run
(WSSH) and hatchery summer—run steelhead (HSSH) collected at
the Toutle River Fish Facility, 1989.

Male Female

Month n Length ± SD n Length ± SD

WSSH

Mar 0 —-—- -——— 3 h79.i ± 4b. 1

Apr 5 617.6 ± 131.2 9 647.9 ± 65.3
May 0 —-—— 1 (673.0)
All 5 671.6 ± 131.2 13 657.1 ± 58.6

H S SR

Apr 1 (485.0) ——— 1 (671.0)
May 10 68711 ± 46.9 23 653.7 ± 70.1
Jun 48 700.8 ± 41.2 91 6S2.l ± 34.5
Jul 102 706.7 ± 62.7 197 694.0 ± 40.7
Aug 30 730.7 ± 28.5 105 704.8 ± 29.0
Sept 1 (728.0) ———— 12 701.3 ± 23.7
Oct 16 721.4 ± 45.3 24 710.2 ± 29.5
All 208 701.3 ± 112.1 453 693.1 ± 40.0



Table 3. Number of recaptured recycled suimner- run adults and
elasped time to recapture at the Touti e River Fish Lol lecti on

Facility, 1969.

Number of Mean Percentage
Recyclea times Number elasped total adults
Site recaptured handled time (d rehandled

A 1 1 12 0.9

B 1 77 31 69.4
2 24 20 21.6
3 3 13 2.7
4 13 1.9

C 1 4 55 3.6

a

Distance from trap: A r 5 km; B = 16 km; C 24 km.

2.3.3 Tag Returns

Sport anglers returned 43 (6.0%) tags from 112 summer-run
steelhead recycled (Appendix 5). We determined that from
release sites A, B, and C below the FOF, that 2, 31, and 1 tags
were recovered, respectively. Average time between recycling and
sport capture of summer—run stee head was 42 (A). 4/ (B. and 91
(C) days, respectively (Table 4).

Recycled summer- run stee Ihead distributed throughout the
Toutle watershed and remained available for harvest by sport
anglers for a great length of time (Appendix 5). Further
evaluation will be required to refine release strategies.

2.3.4 Cutthroat Trout

Numbers and Timing

A total of 11 wild adult cutthroat trout were handled at
the FCF between March 24 and October 31. 1989 (Appendix 3).
Three (17.7%) fish were recaptured from three releases made
below the FCF before the FCF was fully operational . No
failback cutthroat trout were recovered at the FOF in 1989.
We first captured cutthroat trout on March 24. 1989. Captures
of wild cutthroat after March were sporadic allowing no
determination of peak migration timing. Only two cutthroat
trout were trucked to Hoffstadt Creek (15 kin above FCF)
whereas 15 were released in Alder Creek.



Age Composition and Size

Wild cutthroat trout scales were collected from 14 of F:
adults captured at the FCF in 1989. Age composition of cutthroat
trout collected at. the FCF are given in Table 5. Returning temale
cutthroat trout were generally larger in size than returning male
cutthroat (317.9 mm vs. 286.2 mm FL, respectively). Most
returning cutthroat trout were immigrating for the first time; two
were respawners. It is likely that many cutthroat were able to
escape the temporary trap February through June, 1989. In July.
water conditions (high sediment load) may have delayed upstream
movement of some adult cutthroat.



Table 4. Release location, distance from trap, and elapsed
time to capture by sport anglers of recycled summer—run
hatchery adults from the Toutle River Fish Collection
Facility, 1989.

Distance Total recaptured Mean Percentage
Release downstream by sport anglers elapsed total adults
site of trap (km) from release time Cd) recycled

North 8 (A) 1 42 0.1
Fork
Toutle

Mouth of 16 (B) 35 47 4.9
South

Fork
Toutle

Main 24 (C) 2 91 0.3
Toutle

a

Letters correspond to distance from trap in Figure 1.

Table S - Age composit ion, sex, number, and mean turk length
(mm) of cutthroat trout collected at the Toutle River Fish
Collection Facility, 1989.

Hale Female

Ages n Length ± SD n Length ± SD

2.+ 4 268.5 ± 19.4 6 310.5 ± 16.4
2.÷S÷ 1 (357) — —

— 1 (347) — — —

0 1 (333)

a
One cutthroat excluded — sex unknown; Three recaptures
not shown above.

b
U = unreadable

1



2.3.5 Coho Salmon

Numbers and Timing

We collected 403 coho salmon between February and October
at the FCF in 1989. The first coho appeared on July 5, 1969;
peak timing for coho was about the third week in Uctoher with
numbers dropping off sharply thereafter (Table 6; Appendix
3). All coho collected were trucked above the 51*3 and
released into Hoffstadt Creek.

Two coho fallbacks were observed at locations below the
SRS. On October 22. 1969, one cofio released on October 9
above the SRS into Hoffstadt Creek was recaptured at
the FCF. A second coho was recovered November 3 by a snorkel
survey team 7.2 kin upstream from the mouth of the Green River
about three weeks after being trucked to Hoffstadt Creek
(Appendix 4). In addition to fallbacks. one adipose clipped
coho was collected October 12.

Table & Number and percentage of coho females and males by
month collected at the Toutle River Fish Collection Facility.
1989.

Month Female Male Total Percentage

Total 203

Age Composition and Size

No scale samples were collected from coho
however, some size information was recorded
and female coho appeared similar (Table 7).

Table 7. Mean length (mm) of male and female
collected at the Toutle River Fish Collection
month, 1989.

saLmon in 1959.
The size 0± male

coho salmon
Facility by

July U 1 1
August 2 0 2 0.5
September 3 4 7 3. .7
October 198 195 393 97.6

200 403 100*

Male Female

Month n Length ± SD n Length ± SD

July 1 (821.0) 0
August 0 2 536.5 ± 58.7
September 4 bSh.5 ± 62.1 3 563.7 ± 20.1
October 48 596.9 ± 74.3 29 601.9 ± 67.8

1’



2.3.6 Chinook Salmon

Numbers and Timing

Only one female chinook salmon was collected at the FCF in
1969 (Appendix 3). It was re1eased 16 km downstream of the
FCF into the North Fork Toutle Iiver.

2.3.7 Instreani Distribution

No steelhead or cutthroat released above the SRS were
recovered as falihacks at the b’GF or observed in other streams
other than their original release site. However, two coho
salmon moved back downstream from release site and over the
SRS to locations below the FCF (see section 2.3.4). Both coho
salmon had been tagged at the FCF about three weeks earlier.

Observations of fish released above the SRS moving back
downstream provide important evidence that some adult
sa].monds can survive passage over the SRS during certain flow
conditions. Flow level.s during the coho migration ranged from
100 to 260 cfs (Appendix 1). However, future passage of adult
wild winter-run and cutthroat trout emigrating past the SRS
during greater flow levels is still questionable. Unlike
salmon, a percentage of winter—run steelhead and cutthroat
trout survive their first spawning and after migrating to the
ocean, may return in following years to spawn again.
Presently, adults, after spawning in tributaries, must
negotiate debris material in front of the SRS, move through a
set of conduits that terminate several meters above a splash

j pool, then move down a concrete ramp to the river below. It
might be expected that as flow conditions vary over the season
and conduit height between outlet and splash pool Increase.
adult survival might decrease thereby lowering or eliminating
the number of returning wild adults. More information about
adult passage over the SRS following spawning is needed to
ascertain the potential impact to emigrating adult wild
winter—run steelhead and cutthroat trout survival in the North
Fork Toutle River.

Some coho adults bound for the Green River strayed into
the North Fork Toutie River and were captured at the FCF.
These strays’ were trucked above the SRS. Incidental
captures of coho salmon migrating to the Green River that
strayed into our FtF, might be expected to faliback over the
SRS if trucked. Since future WIlE plans involve large releases
of coho smoits into the Green River, it. is likely that many
more of these “strays’ will be encountered at the PCI?. if not
marked, coho counts could be biased. Therefore, tagging
should be continued at the PCI? to differentiate fish handled
more than one time from those being handled for the first
time.

2.3.6 Operation Problems and Solutions

Operations at the FCF from February through mid July 1969
were coordinated with COE during ongoing construction of the
FCF. During construction all operations of gates and valves



were controlled by CUE. Operation of the temporary trap was
by WDW personnel. One ot the most persistent. problems was
sediment washed down the North Fork Toutle River by freshets.
Care had to he taken when operating water intake systems to
allow sufficient attractant flows to successfully operate
the trap. hut minimize sediment accumulation. For the months
March through July. it was common to have several ±eet of sand
throughout the FOE water channel. The greatest amount of sand
deposited occurred in July with efforts by the CUE and private
contractors to dry out a work area and block a 3 m X 1.4 in
gate at the SF8. Flows were lowered to 70 cfs. The FOE gates
and water intake valves were left open to allow fishing or the
temporary trap. Un±ortunately, debris material was dislodged
by work on the ERS gates. A cofferdani gave way at the SRS
sending large amounts of sand and water down to the FOE.
About 2 - 3 m of sand was deposited throughout the FOE water
system which took several months to remove. We believe this
event affected the number of summer steelhead we observed
returning in July (Appendix 7dL Water levels in the river below
the barrier at the FOE were very low forcing WDW personnel and
construction crew to walk out in ankle deep water to hand carry U
stranded summer steclhead to deeper water. These conditions
existed for only a few days. The COE increased river flows to
about 300 cfs to correct the problem.

Operation of the automatic crowder was adversely affected
by the sand deposition. The traveling screen could not push
through small amounts of sand. Hand crowders were constructed
and used for crowding fish until conditions iinprcved in early
October. A suction pump had been installed on the traveling
screen as a means of cleaning the holding pond. However, problems
bleeding’ air out of pump lines and check valves during the

period when we had Large amounts 0± sand in our holding pond
proved the device was useless. We are presently not using the
suction pump system as it is ineffective in removing sediment.

The most important goal we have for operating the FOE is
the transporting of wild winter—run steelhead and coho above
the SF5, and the recycling of hatchery and wild summer-run
steethead and spring chinook downstream of’ the FOE. To
accomplish this task in the most efficient manner better
access to working adults in the cal lect ion pond are needed. In

addition, some method to sort adult fish within the collection

pond are needed.
Release sites above the SRS have been used with varying

success. At low summer flows, the Hoffstadt Creek release
site was found to be inadequate. Therefore, we relocated our
Hoffstadt release site 2 km farther upstream near the old
North Fork Toutle River debris structure. This site required
no construction work — we could back right up to the creek and
release fish directly into the water. Although low summer
flows had no direct effect on our Alder Creea release site, we
expect high flows to eliminate this site. For example, water
levels are expected Uc build up behind the SR (>U in) in the
future flooding our present release site. Similarly, the 2400
rd bridge to Alder Creek will he flooded - a possible access
problem. Two new release sites upstream of the present
release site are being investigated. Cooperative efforts with
WDF to construct items needed for releasing fish at these



17
sites will commence this fail. Downstream sites below the FCF
have been ].ocated in good areas and will continue to be usad.

A low flow notch located on the barrier darn at the FE’F
created some problems for the collection of returning
salrnonids. The intent of the low flow notch was to keep the
river flow near the FCF during summer low flows, however.
during high flows (February and March), water is tocused near
the fish entrance way to the FCF. This focused flow may
partially explain why few winter—run adults entered the FCF in
1989. Additionally, at low flows, not enough water flowed
through the FOF to attract summer-run adults, A solution to
correct both high and low flow problems was to install (3ui’y
two metal pins into the barrier wall notch whereby a one tact
concrete stop log could be lowered onto the pins to reduce the
high velocity flows at the fish entrance way during high flows
and allow greater water depth behind the notch to attord
better attractant flows through the FCF. A second concrete
stop log (two toot) was provided by the COE but was not
required in 1989.



3O Spawner Surveys

3.1 Introduction

Spawner surveys were conducted within the Tout Le River

drainage to determine steelhead production and abundance in

release areas above the SRS and adjacent Toutle River
tributaries. Spawner surveys have been conducted since 1981

in the Toutle River Basin (Lucas 1985, 1986a, 198Gb and 1987).

Objectives for spawner surveys were:

1) Determine steelhead redd densities for several outle

River tributaries and release areas:

2) Determine the number of redds produced by wild winter-

run steeihead in tributaries above the ERS:

3) Determine peak time intervals for steelhead spawning
within Toutie River drainage.

4) Compare escapement in the Green. North Fork and South

Fork Toutle Rivers.

3.2 Methods

Methods remained siini icr to past years. Foot surveys were
conducted every two weeks on several tributary streams of the
South Fork, North Fork Toutte and Green Rivers in 1969. Only
complete redds were counted during each survey. We flagged
each redd with surveyors ribbon to mark location. nu:nber. and

date of observation - Spawner survey data was analyzed as

described by Freemond and Weinheiiner 1 1984j

33 Results and Discussion

Informaticn was collected on redd numbers in several

Toutle River tributaries in 1969. Analysis and
interpretation 0± redd data are reported in Weinheimer- et

al - (1990)

4.0 Creel Surveys

4.1 Introduction

A bred survey was conducted on the South Fork Toutie
River to assess angler use and catch rate for wild winter—run

stee].head. In addition, we collected data from sport—captured

tagged adults. Creel surveys were conducted between £‘ebruary

15, 1989 and April 15, 1989. Special harvest regulations

were in etfect for the wild winter—run fishery. Fishing was

allowed from January 1 to April 15 only on Fridays and
Saturdays of each week; possession limit was one steelhead.

Furthermore, we conducted creel surveys for the South Fork,
North Fork Toutle and Green Rivers 1989 summer—run sport
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[1
Seasin tota t catco I STC) was est imated by su!mnatlrnl cit t oizn I

catch estimates I or all intervals (wtrei-:days and weekends

A 1 1 r
= i: TC3

i=1

Variance estimate:

A 1
V(STC3) = V(STCi)

A 95 confidence interval was estimated by: L
STGj ± to.oV(STCi

[
4.3 Results and ULseussion

4.3.1 Winter—run Steelhead

An estimated 553 anglers sp.nt fIb hours on the South

Fork Toutle River curing the special two—day--a--weeK fishery

(Table ) - Mean number of hours fished per angler was 2.3:5

hours (Table 8 1 - The season mean catch rate was U - 333 for
complete ang!exs and U JJ04 ton incompi etc anelers. Average

landing rate ( those killed plus released ) was estimated to
be U - 333 and U - 010 .teelhead pet- hour for compie Le and
incomplete anglers, respectively. Total season catch
(harvested and released) was 126 ± 45. Interestlijeiy, a
large percentage (90%) of wi Id winter-runs were peleased by
sport anglers.

No tagged wild winter—run steel lEad from the F ‘F were
recovered in the .:outh Fbrk Tout.Le River in l9-U.

4.3.2 Summer--run Sreelhsad

Seven hundred arid nine anglers were estimated to have
spent I, 650 hours fishing for summer run st-ce thead on the

South Fork Toutle Rivet-. The number of steellierid landed per

hour was U - 281 (complete ) ciii (I lidS K incomplete :- Tab] e

9 . The estimated amount of time spent fishi rig for summer-- run

steelhead was 4. 34 and 2.57 hours mr complete and incomplete

anglers, respect ively. Total season catch was 204 ± 40

summer—run steelhead.
An estimated 715 anglers I isned lc.r 1.3dl hoots on tue

North Fork Tout Ic River (Table 3 . hstitnat?d numI-r- of fic

landed per complet.e anci incompiete ane icr was U -

0.031, respectiveLy. F:LRtirated tot,aJ season cci —i was 15
31 steei.head.

HP’ien hundrr-d and s i:-:ty— Iii no anglers were est iniated to

have spent 2,3i9 hours ± ishing for summer—run atecihead on

the Green River (Table 8). Estimated number of fish landed

per complete and incomplete angler was U .OC)0 and U .031



respectively. .Ttal season catch was 164 ± 33 steclhead.

Table 8. Expanded number of an’alers, hours fished, and
number of sbeel.head harvested in bhe Toutle River watershed.
1989.

Number Number
River Group Complete Incomplete Total

Winter—run

South Anglers 30 333 383
Fork Hours fished 30 746
Toutle Fish harvested 10 3 13

Eish released 0 113 113
Hours per angler 1.0 2.24 2.13
Fish per hour 0.333 0.004 0.017
(harvested)
Fish per hour 0.333 0.010 0.031
(landed)

Summer— run

South Anglers 188 1554 1741
Fork Hours fished 778 3998 4777
Toutle Fish harvested 41 65 106

Fish released 41 57 98
Hours per angler 4.14 2.5? 2.74
Fish per hour 0.053 0.06 0.022
(harves bed)
Fish per hour 0.053 0.014 0.023
(landed)

North Anglers 4’.’ 6/5 715
Fork Hours fished 129 1262 1391
Toutle Fish harvested 20 99 119

Fish released 0 40 40
Hours per angler 3.23 1.87 1.95
Fish per hour (3.154 0.079 0.086
(harvested)
Fish per hour 0.000 0.031 0.029

(landed)

Green Anglers 679
Hours fished 204 2125 2329
Fish harvested lh 74 99
Fish released 8 55 65
Hours per ang’er 2.27 3.13 3.03
Fish per hour 0. 1 lu 0.0:35 0.042
(harvested)
Fish per hour 0.000 0.031. 0.028
(landed)



5. Population arid lensity Estimates

51 introduction

Tributary streams of the South Fork and North Fork

Toutle Rivers and dreen River as welL as several tributaries

of Silver Lake were electroshocked between September 1 and
October 31, l9d. Our objective was to determil-Le steeltread,

cutthroat trout, and coho salmon juveni i.e abundance in Tout Ic

River tributaries above and below the SHE.

5.2 Methods

Streams selected for population estimates we-re those where

we observed evidence of spawning I i.e. redds 1 and inc-at ions

where we had trucked adults above tne ShE in 19h’.
We selected and mapped sections to be electrerished for

gradient and habitat (pool—riffle—glide) . Pool—riffle—gLide

sections were as described by Bisson et al. C IEidi ) . Each

section was numbered starting at. the mouth with surveyors
where there was an
were measured using

U in in iength
uven i I.

A invent
survey as
survey iS

througix a
11.3i5ts

durirxe summer low r low levels
cjuant1tative) arxd index (quant
J)hr son ( 195b) wore used. An
were cniy a single removal pas
sampling site wheiets an index
removal passes. An inventory survey uses no hi ‘.-king nets

whereas an index survey uses b.[ock ifl nets at the jicad and

tail ol each sanq:’i i.rifr site lo prcvent upstream or downstream

movement by juvenile saimonids . [‘opu a 1’ Ofl L ;na;es were

calcula ted using tl1E iernova.L method described by Si.ppin

19th . dci nson ( 1-,h 1 estlmatei pot’ui ation size tor st ieai

sect on3 having, only one pass by calculating the numc-r of

fish collected in one pass, t-hei;as.-.;uniing an -ii perc

reduction o± tlxesicgi.e pass for an ectinlaced secono pass

i-Ic then used ho hi, the 51fl5 J C cul U unated seconi p;tr- ti

calculate pcT)u1at2on Ed er Ly Strange et a L . i9B

found no signil icarxh di 0 using a semi uantItatie

and auant ltat,ive mc thod
sinai L streams less than
tributaries sampLed in
in size (Appendix ti.
population estimates iii

removal pass C I nvc-ntory
Surveys were- conduc

r-ackpack c lectrosnocker - Fish from each depi e t ion pass were

anesthetized with ME-- 22l. wet we- i giied. ano turk : enet.h b I

measured to the nearest ml,! limeter- (win) - Vi s!i recovered in a

holding bucket be-tore released. Fish were separated into age

grouus by length 1 reuenoy . A suI:sn’.n Ie ci scales were-

collected for i ater age deturmino Lion.
We deterinjired densities of .i oven t es In e huge class

by meter, square meter. and cubic met en’.
We used analysis of variance to separately test the hypothesis

tape. increasing in order,
anadromous barrier to fish
ci inometer. Sections aver

‘Iwo methods were used

upstream to
Gradients

aged about- ‘1
to determine

n ].9h9.
.itative 1

inventory
S 13

survey c

a

populat] onE
or’v (semi—
described by

a survey
t ic an

two or’ fliOt’€:

C

0

ze. Sin-ti
fiererice I
for tlmat ing population size in
lb wide. and about one meter deep --

the Tootle River drainage were similar

We adopted Jonason ( I Et35 approach for
streams where we used c single

survey)
ted using a omith—toot Model 1.2



of &qual density means (number ot fish per meter 2:

squared in: 1) radjent zones; 2) hetweer river di’o.inages:
and 3) between ecies within draina&es - We used the Newman
Keuls TesL (Zar. 1974) to examine differences h cweer ail
possible pairs of means. Gradient zones are defined as: Low =

0.0 — 1.4%; Moderate r 1.5 — 4*: and High :: :;,0t. /\li
statistical differences were accepted as s1.eni±cant at F

o - io

5.3 Results an’i Discussion

We electroshocked 19 sections in 15 tributara es of the
North Fork. South Fork Toutie Rivers and Green River (AppenlliN

8L We index surveyed eight (40%) sections :n six 36%)
streams whereas inventory surveys were conduc Led in 11
sections in 9 streams.

No significant di±terences were found in densities of
salmonids trom different gradient zones. However .3uvenlle
steeihead were more numerous in moderate and higx ?radient
zones than either cutthroat or echo.

Between drainages, a significantly greater nLean density
of age 0÷ steelhead was found in Green River and Jouth Fork
Toutle tributaries than in North Fork Tout.Le River tributaries

- (Table S). No significant difference in mean densities of age
1 and older steeihead was found between drainages. .;uveziile
cutthroat mean densities in the Green River drainage were
significantly greater than in the South Fork or Nortn Fork
Toulte River drainages. No significant difference was found
in the mean density of cutthroat between the South Fork and
North Fork 1’outle drainages. Nut surprising, mean echo
densities did not differ between drainages Coho nave been
outplanted into tributaries of a I three drainages annually by
WD F’.

Our estimates of juvenile abundance were similar to
Schuck ann Kurose (1981) in some South Fork ToutJ e River

tributaries, Schuek and Kurose (1961) estimated an average
of CL 20 steelhead ( all ages) por square meter tot t ivo
tributariez. Coho densities (0.08 ± ish/rn2) were lower than our

1969 mean estimate ((1. 12 fish/m2 ) for South Toutle River
tributaries. Ci.itthroat trout densi Les were slightly greater

in 1961 than in 1089 (<0.01 fish/!n2 and 0.02 fishm,
respectively).

We compared -ut’ oer:sity estimates to those troLl Unbar
Creek, a tributary of the Ku lama River - Our esti mate f
steelheaci age C) and age -t were within the range -f poritJaton

densities observed for a ii ‘Se year period ( I 9/0 Idhil) for

Gobar Creek (Thi mote et al . 1 9- 3) . Cobar ‘reek etceiheac age

0 and age 1 ranges were 0.33 - 0. Ub and 0 .Ou Lt tish/m2,
respectively. (bbar Creek estimated cutthroat trout density
ranges (0.01 - 0.03 fish/rn2 i were siihtly greater than our
198H density esrmates of <0.01 North bark ) fl. ‘Sc’otn

Fork) . and 0.02 fish/rn2 (Green River ) . Cohn-dc nis ties
estimated for loutle River drainages were grea ten than the
Unbar Creek five year range (3.00 --

0. 1) f ish/ni. lout Le Rivet
tributaries estimated coho mean densit ies were U .04 tish/m2’
(North Fork Tout. e River ) . 0. 12 fish/rn1 (South F’urk Toutle
River) and U 2i ti n’m— (Green River)



Table 9. Results at the Newean—Keuls #ultiple ranqe test tar population •eans nusber/&) of Juvenile

saiffionads sampled from tributaries at the Green, South Fork Toutle, and North Fork loutie Rivers1

1989,

E’our Comparisonb Difference SEC q0 r Table q Canciuson

0+ sthd
GRN vs NET 0.3750 0.1047 3.5806” 3 3.1400 Reject H0: UornU.ltUnlt

GRN vs SET 0.1362 0.1047 1,3005 2 2.4790 Accept H0: UqrnU.tt

SET vs NET 0,2388 0.0662 3.6052’ 2 2.4790 Reject H,: uft:un,t

)1 sthd
GRN vs NET 0,0762 0,0316 2.4097 3 3,6140 Acceat H0; u0,0:u..:u,

SRN vs SET Not Tested
SET vs NET Nat Tested

cut t
5RN vs SET 0.0125 00031 4.0025’ 3 3.6740 Reject H: UqrnUsttUntt

ORN vs NET 0.0087 o.003i 2,8414 2 3.0140 Accept H: uqr:un,.

SET vs NET 0,0038 0.0019 1.9623 2 3.0140 Accept H0: u€,,:un,t

coho
GRN vs NT 0,1700 0.057 2.982 3 3.6740 Accept H0; Uq.nUsttUnit

6RN vs SET Not Tested
SFT vs NET Not Tested

a
sthd stee1hea; cutt cutttroet,

b
GRN Breen River; SET South Fork rautle; and NET North Fork Tott1e,

C
Standard error

d
Studentized range: 0.05 and 4; 0.10

C

number of means copared

r
tIE
E



Hetwe-n species within drainages, mean densities at 2
3uvenile steelhead (all ages) were greater bh:n those found
for juvenile cuba or cutthroat in the Green arxd South ork
Tootle triLutar tes (Table 10 ) Further data col Lection is
needed to understand juvenile abundance in i’outj.e River
tributaries -

LengLh and weight data collected from tAveniie almonids
are reported in Table 10.

Vhysicai measurement data for electrofishing sections are
found in Appendix 9.
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6.0 Summary

1) The Toutle River Fish Collection Facility began operation
on ?‘ebruary 23, 1969- Initially, a temporary trap was
operated (February through June ) while construction of
the FCF was ongcing. The collection pond was completcd ifl
late June and began operation early July. i9ii9.

2) Adult satmonid:: collected at tee FCF wer either recycied
downstream of tfe FCF or trucked above the Silt Retention
Structure for release - The tol lowing wcr-c reoyc led: 82J
hatchery summer--run steei±ead 7OLi corr -- - for
recaptures) 1 1 wild summerrac. adul ta: and cue chinook:
salmon. In addition, the foJ lowing were trucked above tue
SF5 for reJease: 18 wild winter-run steelbead; 1’?
cutthroat trout; and 403 coho salmon.

3) A total ol 111 C 15 8%) of recvci ed hatchery summer- run
steeLhead were recaptured at the FCF. Mean elapsed time te
tirst recaptur-z was 31 days. Some adults were recaptur-e3
tour times at the FCF.

4 ) Of 4U cuba sa unon trucked above the SF5. two were fouc I
to have moved haul-: downs croon: past both the 2.i% and F’F.
No steeJ }uzadocut:throat F.’mijf tell hack over SRS
following releas- above the 3Ri

5) Scaie sampLes were age-n t ton wz Lo winter-- run ‘Arid hatchery
summer—run st- e I hz-au alia cut t it --o rout -ci- icc’ ed at the
FCE Four lite hct-ity pa ;-cs -jar- tc-:indinrwiid
winter—run st ---- Lipari as corn }:-ckr --i ND W -- cur !;CtcHiet’

sunmier—run aolLt-:E: 1ut-ihr-o v- c-c:-r’ ha--’z
age grouc-a. 14 t ull lhrc-,t I u.--u-:-Oti their initial
I mniisra 1: i on t 1Dm Dun ± :wa t—u- to rr-uc:w- Ler

6) St’ort angioru naNDtcad -4-a th(r; -eu tram 7° ScJifllner run

recycled F-.-ua release sites A Ha- K:!;. 13 (16 kn . ann

(24 kni) , a LQ:.Lii at: 31. ar-u .i aa-1n- e-vrc covered.

rt-spectively. Aversee I line -.- nw-c-u ru :clirie and capture

uv sport snail-i-c w-aa: 4. it: i-r-:-;:c1 tHa cays
t € ste c t 1 ‘IC I. y.

7) ire praicier ‘r•u- t u- -: w:- 3---L:--:: Joe-dc wnich
at:-cred traru inn --:ib-narr L--t-iri--: :rr cu lure)

Jar-i n-i cnpaa-; :- DE j;Ju:n:-c: ia-ic- ajt--ntd
ruuiimer—Im- at en L:-eac train c-ni - i-:ii-u tic- 1- - Nurn’: raus

--‘it-h -j. cmi. Ian at -re :utomntj -D e1-c-’:-ner W&t’C

‘Joe to Ii-avv s3 dupos: t iOr. n u-Id] tion . cut-ci.’ lows in
Inc North ion-: iD-ute n-.’crwe t-e Juwore:- I-c- 1(1 c-ia in eaanly
JuJ: (during tao -i-na inmierat uni of slInnIcr—t an StDelhea11 to
tIe FCF) to ci low w—-rk ui tim notch jp c : icr w-’-L.

8) .ipawner’ r-urve-n-we no :crmduct.o not: nibutrjc-s alt lie- -QULFI



Fork— and North Fork Rivers, and Green River. Results
reported in Weiheimer et at. (1990).

9) An estimated 363 sport anglers spent 77t hours fishing on the
South Fork Toutle River during the winter-run sports
fishery (January 1 through April 15, 1969). The mean number
of hours fished per angler was 2.13. Estimated season catch
was 12? ± 45 steei.head. Sport anglers released about 90
percent of the wild winter—run adults landed.

10) An estimated 1,742 anglers spent 4,77? hours fishing for summer-
run steelhead on the South Fork Toutle river - The mean number
of hours fished per angler was 4.14 and 2.57 for complete and
incomplete anglers, respectively. Total season catch was 204
± 40 steelhead.

11) Seven hundred and fifteen anglers were estimated to have
expended 1,391 hours fishing on the North Fork Toutie for
summer-run stpelhead. Estimated total season catch was 159 ±
31 adult fish.

12) An estimated ,G9 anglers spenc 2,329 hours fishing summer-run
stee Ihead on tne Green River. The mean number of hours
fished aneler (complete and incomplete) was 2 27 and
3.13, respectJveiv. Estimated season total was 164 ± 33
adult fish.

13) 1opu lat on e:;r. ima res we r,r,nducted in 29 sections ci 25
t rihutani es ci tue 1 outle Rive’ drainage to determine
reLative abundance of j uven j ic stee ihead. cutthroat trout.
and coho salmon.

14) No signi I icant di tferen e. in mean salmonid densities were
iouiid between grEidiont zones in streams electrotished.
Between irainages , :-i-. ee thoad age C mean densities
were sign ifi.cantJy greater in thc Green Kiver and South Fork
than in the Nextii crk Tout) e 1-<iver . Sin: ia’] y, cutthroat
trout densities were grenter in the Green hiver tributaries.
Cobo densities did not difler between droiniees.
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Appendix ] - Results of a one day field testing of the teniporar\’
trap.at the Toutle hiver Fish Collection H’aciiity. to hold usc,
1989

1 We tested whether adult salmonids entering a temnorary trap.
constructed by the CUE to collect returning fish, could escape ccc
inside - The trap was constructed with only a tailbar- to prevent

1 adults from Leaving Lrap Fishing or the trap for wild winter- run
I steelbead began on February 28, 19d9 (see 2.2 Method this report).

No adults were captured first several weeks of trap rperat ions. We

1 felt that adults were entering the trap but could ewno easily out- ot

j it therefore we were not capturing any fish. We believed that
type of weir—like structure (gatel added to the trap ouetiing could
increase the traps ci ficiency to capture adults.

On March 14. 1989. we tested our hypothesis that toe present
trap design allowed fish to escape by placing tagged adults into the
trap and monitoring to see if they coLld escape. We first tagged
three adult steelhead with yellow t--bar floy tags and released them
into the trap for a period of one hour before pull tug the trap to
see if they were stil I present. After one hour, all adults were

i accounted for. We then tagged an additional three au its - ptac ing

j them in with the other three for a total of si xadults in the trap
The trap w:s left tot a .4 hour eriod before pull in It. tin

I
pulling the trap the next day, we found that two adui ts- had escaped.
We concluded that once adults entered the trap, the taiLbar di nt

prevent adults from iwitrnnirig out of the trap. We recommended thaL
• the CUE construct a we jr—like structure in the opening t the trap

I to prevent fish from easily escapin Unce in piacC. capture of
- adults increased
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Appendix 2. Estimated North Fork Toutle River flows (cfs; for Water Year 1989 as determined from

flow measurements taken at the Sedioent Retention Structure.

cMonth

Day Oct Nov Dec Jan Feb Mar Apr Hay Jun Jul Aug Sep

1 170 260 690 1020 910 680 990 680 566 200 370 140

2 160 330 820 870 880 720 1050 710 570 190 280 150

3 160 660 760 010 780 630 1010 680 590 190 300 150

4 160 670 720 860 760 570 950 670 600 180 430 140

5 160 640 690 960 710 650 1020 640 590 180 390 120

6 160 1050 700 950 670 880 1130 640 580 170 350 100

7 150 1110 740 920 640 1180 1200 640 560 170 290 110

8 150 930 780 840 600 1020 1180 670 530 170 310 160

9 150 850 740 810 560 870 1100 680 520 190 290 160

10 150 800 740 1320 520 1130 960 690 490 200 280 140

1! 140 850 720 1330 500 1370 910 660 460 190 240 130

12 140 830 690 1160 490 1610 890 610 460 180 210 120

13 140 900 670 1090 550 1790 880 560 470 180 190 120

14 160 830 720 990 480 P61’ 880 540 480 180 170 120

15 180 800 670 900 430 1640 930 530 510 170 160 120

16 180 780 620 930 490 1560 920 550 400 100 160 120

17 240 870 600 1200 850 1120 880 600 330 110 16o 120

18 200 880 560 1230 860 1250 820 720 300 86 150 120

19 210 820 610 1330 760 1100 780 630 310 70 140 120

20 200 840 620 1220 740 940 830 520 400 80 150 120

21 200 96’] 640 1240 730 960 930 500 300 80 160 120

22 230 1370 620 1170 810 960 850 500 270 80 230 120

23 240 1680 640 1060 910 880 800 580 250 120 200 120

24 250 1560 660 890 940 .940 770 56’: 250 200 17u 120

25 260 1430 63o 810 870 1140 750 620 240 260 160 120

26 260 1270 550 760 830 1170 780 550 220 220 140 120

27 260 1070 530 740 760 11.30 770 730 200 250 140 130

25 250 1180 520 690 730 1140 740 700 200 240 130 130

29 250 1150 550 650 1220 720 650 20 260 130 130

30 250 1010 940 700 1150 68(1 620 200 270 140 120

31 250 1100 880 1080 570 330 140

7otal 6060 28380 21440 30390 19780 34540 27100 19200 12040 5490 6760 3810

Nean 195 945 692 989 706 1114 903 619 401 177 21B 127



Appendix 3. baily count of salionids handled (re-captures included) at the Toutle River ViaL ColiectSon aci1ity, 19b9.

Steeihead

Wild winter Hatchery winter Wild aunt Hatchery suner Cutthroat Coho Chinook
Date iale fetale ule fenle iale fetale iale feaale iale fesale aale feaale aale female

02-28 0 0 0 0 0 0 0 0 0 0 C) 0 U

03-01 0 0 0 0 0 0 U 0 0 0 0 0
03-02 0 0 0 0 0 3 0 0 0 0 0 0 0 0
03-03 0 0 0 0 0 0 0 0 U 0 0 0 0 0
03-04 0 0 0 0 0 0 (3 0 0 3 0 0 C 0
03-05 0 0 0 0 0 0 0 0 0 0 0 0 0
03-06 0 0 0 0 0 0 0 0 0 0 0 0
03-07 0 0 0 0 0 0 0. 0 0 0 0 0 0 0
03—08 0 0 0 0 0 0 0 0 0 0 0 Ci
03-09 0 0 0 0 0 3 0 U 0 0 0 0 0
03-10 0 0 0 0 0 U 0 0 0 0 U 0 0 0
03-11 0 0 0 0 0 0 0 0 0 0 U 0 0
03-12 0 0 0 U 0 0 0 0 0 U 0 0 0
03-13 0 0 0 0 0 U 0 0 0 0 U 0
03-14 0 0 0 0 U 0 0 U 3 0 0
03-15 0 0 0 0 0 0 0 0 0 U U 0 0 0
03-16 0 0 U 0 0 0 0 0 0 C 0 0 U 0
03-17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-18 0 0 0 0 0 U U 0 0 £ 0 0 0
03-19 0 0 0 0 U 0 0 :3 U 3 0
03-20 0 0 0 0 0 0 0 0 0 3 0 0 0
03—21 0 0 0 0 U 0 0 0 0 0 C) U U 0
03-22 U U 0 0 0 0 0 0 0 0 0 0 U U

03-23 0 0 0 0 0 0 0 0 0 0 0 0 0
03-24 0 3 0 0 0 0 0 0 0 1 0 0 v 0
03—25 0 0 0 0 C’ 0 0 0 0 U 0 0 0 0
03-26 a 0 0 0 ID 0 0 0 0 0 0 0 0
03-27 U 0 0 0 0 0 0 0 0 1 Ci 0 0 0
03-28 0 0 U 0 0 0 0 0 0 0 0 o a 0
03-29 0 0 0 0 Ci 0 0 0 0 0 a a 0
03—30 0 0 0 0 0 0 0 0 0 0 0’ 0 0 0
03—3! 0 0 0 0 0 0 0 0 0 0 0 0 0

Sub-Total 3 0 0 0 U 0 0 0 2 1) 0 0 0



Appendix 3. (coot.,)

Steelhead

Wild Rioter Hatchery Rinter Wild sutter htchery sutter Cutthroat Cohn Chinook
DATE tale fetale tale fetale tale feiale tale fetale tale fetale tale fetale tale fetale

04—01 a 0 0 0 0 0 0 0 0 0 0 a
04-02 0 0 0 0 a o U 0 0 0 0 0 0 U
04—03 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-04 0 1 0 0 0 0 0 0 0 1 0 0 0 0
04—05 0 1 0 0 0 0 0 0 0 0 U 0 0
04-06 0 a 0 0 0 0 0 0 0 U U 0 U 0
04-07 2 0 0 0 0 U 0 0 0 0 0 0 0 0
04-08 0 0 0 0 U 0 0 0 2 0 0 0
a4-09 I 0 0 U 0 U 0 0 U a U 0 U U
04-10 1 0 0 0 U 0 0 0 a o 0 0 U
04-11 0 U U a o a a a a a U 0 0
04-12 U U 0 0 0 0 U U 0 2 U 0 0
04—13 0 U 0 0 U 0 U U U 1 0 0 0 U
04-14 0 0 U 0 0 0 0 U 0 U 0 0 U 0
04—15 0 0 a o 0 1 U U 0 U U 0 U
04—16 U 2 0 0 U 0 U U U 0 0 0 U 0
04-17 U 0 U 0 0 0 1 0 0 U U 0 U 0
04—18 U 1 0 U 0 0 0 U 0 0 U 0 0 0
04-19 U 1 0 U 0 0 0 U 0 0 0 0 0 0
04-20 1 U 0 0 0 0 U 0 U 0 0 0 0 0
04—21 0 0 0 U 0 U U 0 0 U U 0 0 U
04—22 0 0 0 0 0 U 0 0 0 0 U U 0 0
04-23 0 0 0 U 0 U U U 0 0 0 U 0 0
04-24 0 o U U 0 0 0 U 0 0 0 0 0
04—25 1 U U U a 0 0 U 0 U U U U 0
04—26 0 1 0 0 0 U U 0 0 U 0 U 0 0
04—27 0 1 a 0 a I U 0 U U U U U U
04—28 0 1 U 0 0 0 U 0 0 U 0 0 0 0
04—29 U U U 0 0 0 U U 0 0 0 U U 0
04-30 U 0 0 0 0 0 0 0 U U 0 U 0 0

Sub-total 5 9 0 0 0 I 2 0 0 6 0 0 U U



Appndiz 3. (cott.,

Steelbead

Wild winter Hatchery winter Wild suite Hatchery butler Cutthroat Colic ChinoL
DATE tale fetale tale fetale tale fetale tale fetale tale fetale Eale fesale nie fuie

05—01 0 1 0 0 0 1 2 1 0
05—02 U 0 Ci 0 0 0 C 1 0 0 0 0 I.

05—03 0 U 0 0 0 C 1 0 0 0 0
05-04 0 0 U 0 0 0 1 0
05-05 0 0 0 0 0 U 0 0 0 0 U 0 0
05—06 0 0 0 0 0 0 0 0 0 0 0 u
05-07 0 0 0 0 0 U 0 0 0 0 0 0 U
05—08 0 0 0 0 0 0 0 0 0 0 0 0 0
05—09 a a 0 0 0 o a a o 0 a a
05—10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05—11 0 0 0 0 0 0 Ci 1 0 0 0 0
05—12 0 0 0 0 0 0 0 0 0 0 0 0 0
05—13 0 0 0 Ci 0 0 0 0 0 0 0 0 0 0
05-14 0 0 0 0 0 0 0 0 0 0 0 0 0
05—15 Ci 0 0 0 0 0 0 0 0 0 0 0 0
05-16 0 0 0 0 0 U 1 1 0 0 0 0 0 0
05—17 0 0 0 0 0 0 0 1 0 0 0 0 0 U
05—18 0 0 0 0 0 0 0 0 0 0 0 0
05-19 0 U 0 0 0 0 0 0 0 0 0 0 0 0
05-20 C 0 0 0 0 0 I 0 0 0 0 0
05-21 0 0 U 0 0 0 0 0 0 0 0 0 0
05-22 0 0 0 U 0 0 0 0 0 0 0 0 0
05—23 0 0 0 0 0 C 0 0 0 Ci 0
05—24 0 0 0 0 0 0 2 0 0 0 C 0
05—25 0 0 0 0 0 0 C 1 0 0 U
05—26 0 0 0 0 0 0 3 2 0 0 0 U 0
05-27 0 0 0 0 0 0 0 1 0 0 0 0 0
05-28 0 0 0 0 0 0 0 4 0 0 0 0 0 0
05-29 0 0 0 0 0 0 1 0 0 0 0 0 0
05—30 0 0 0 0 0 0 4 0 0 0 0 0
05—31 0 0 0 0 0 0 1 S 0 0 0 0 0

Sub-Total 0 1 0 0 0 0 10 27 1 0 0 0 0 3

I



Appendix 3. coot.,)

Steelhead

Wild winter Hatchery winter Wild suner Hatchery saaer Cutthroat Coho Chinook
Date tale fetale tale feiale tale fetale lale fetale tale fetale tale fetale tale fetale

06—01 0 0 0 0 0 1 1 0 0 0 0 0
06-02 0 0 0 0 0 0 0 5 0 0 0 0 0 0
06-03 0 0 0 0 0 0 1 0 0 0 0 0 0 0
06-04 0 0 0 0 0 0 1 3 0 0 0 0 0 0
06-05 0 0 0 0 0 0 2 3 0 0 0 0 0
06-06 0 0 0 0 0 0 0 1 1 0 0 0 0
06-07 0 0 0 0 0 0 1 3 0 0 0 0 0 0
06-08 0 0 0 0 0 0 1 2 0 0 0 0 0 0
06-09 0 0 0 0 0 0 1 2 0 0 0 0 0
06-10 0 0 0 0 0 0 2 6 0 0 0 0 0 0
06-11 0 0 0 0 0 0 1 1 0 0 0 0 0 0
06-12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-13 0 0 0 0 0 0 0 0 0 0 0 0 0
06-14 0 0 0 0 0 0 0 0 0 0 0 0
06-15 0 0 0 0 0 0 2 2 0 0 0 0 0 0
06—16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-17 0 0 0 0 0 0 0 0 0 0 0 0 U 0
06-18 0 0 0 0 0 0 C 0 0 0 0 0 0
06-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-20 0 0 0 0 0 0 4 1 0 0 0 0 0 0
06-21 0 0 0 0 0 0 3 5 0 0 0 0
06-22 0 0 0 0 0 0 4 0 0 0 0 0
06-23 0 0 0 0 0 0 9 21 0 0 0 0 0
06-24 0 0 0 0 0 6 4 12 0 0 0 0 0 0
06-25 0 0 0 0 0 0 3 9 0 0 0 0 0 0
06—26 0 0 0 0 0 0 8 5 0 0 0 0 0 0
06-27 0 0 0 0 0 0 2 9 0 0 0 0 0 0
06-28 0 0 0 0 0 0 13 16 0 1 0 0 0 0
06-29 0 0 0 0 0 0 0 I U U 0 0 0 0
06-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sub-Total 0 0 0 0 0 0 60 112 1 1 0 0 0 0



Appendix 3. (coot,)

Steelhead

Wild winter Hatchery winter Wild tuner Hatchery tuner Cutthroat Coho Chinook
Date tale feiale male female male female male female male female maie female male female

07-01 0 0 0 0 0 0 10 37 0 0 0 0 0 0
07—02 0 0 0 0 0 0 2 15 0 0 0 0

07—03 0 0 0 0 0 0 6 10 0 0 9 0 0 0
07-04 0 U 0 0 1 0 16 20 0 0 0 0 0 0
07-05 0 0 0 0 2 1 14 14 0 0 1 0 0 0
07—06 0 0 0 0 0 0 3 7 U 0 0 0 0

07—07 0 0 0 0 0 0 0 0 0 U 0 0

07-08 0 0 0 0 0 29 49 0 0 u o
07-09 0 0 0 U 0 0 1 1 0 0 0 0 3 0

07—10 0 0 0 1’ 0 0 8 14 0 0 0 0 0

07-11 0 0 0 0 0 0 1 2 0 C 0 0 0 0

07-12 0 0 0 0 0 0 0 0 0 0 0 0
07—13 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07-24 0 0 0 0 0 0 0 0 0 0 0
07-15 0 0 0 0 0 U 0 0 3 0 0 0 0

07-16 0 I) 0 0 0 0 0 0 0 0 0 0

07—17 0 0 0 0 0 0 0 3 0 0 0 0 0
07-16 0 0 0 0 0 0 3 3 0 6 0 0 0 0

07-19 0 0 0 0 0 13 21 0 0 0 0

67-20 0 0 1 0 U 0 6 7 0 0 C 0 0 0

07-21 0 0 0 0 0 C 6 0 0 0 0 0

07-22 0 0 0 0 0 0 0 5 0 0 0 0 0
07—23 0 0 0 0 0 0 0 0 0 0 0 0 & 0

07—24 0 0 0 0 0 0 0 0 0 0 0 0 0

07-25 0 0 0 0 0 0 ii 0 0 0 0 0 0 0

07-26 0 0 0 0 0 0 U 0 0 6 0 0

07-27 0 0 0 0 0 0 U 0 0 0 0 0 0 0

07-26 0 0 0 0 0 0 16 0 0 0 0 0 0

07-29 0 0 0 6 0 0 3 6 0 0 0 0 0 0

07-30 0 0 0 0 0 0 0 0 0 0 0 0 0

07-31 0 0 0 0 ‘3 0 0 0 0 0 0 C

Sub-Total 0 0 0 3 2 123 236 0 0 1 0 0 I)



Appendix 3. Icoot.,i

Steelhead

Wild ginter Hatchery ginter Wild sutter Hatchery siiuer Cutthroat Coho Chinook
Date tale fenle tale fetale iale fetale tale fetale tale fetale tale feiale tale fetale

08-01 0 0 0 0 0 0 0 1 0 0 a a a
08-02 0 a 0 0 0 0 0 6 0 1 0 a a a
08-03 0 0 a 0 0 0 0 0 0 0 0 0 0 0
08-04 a a a a 0 0 4 10 a a a a a a
ag-as 00 0 0 I 1 12 a a 0 0 0 0
08-a6 U a a 0 0 1 22 59 a a a a a a

a 0 0 0 0 0 3 7 0 a a a a 0
08-08 0 0 0 0 0 .0 2 a a 0 0 0
08—09 0 a a a a a 0 3 0 i 0 0 0 0
a8—0 a o a a a a 2 6 a a a a a a
08-11 o a a a a a a 6 o a a 1 a a
08—12 a 0 0 a 0 0 0 0 0 0 0 0 0 0
08-13 0 0 0 0 0 0 2 7 0 0 0 0 0 0
08—14 U 0 0 0 0 0 0 0 0 a a 0 0 0
08-15 0 0 0 0 0. a 0 0 0 a 0 0 0 0
08—16 0 U 0 0 0 a a a a 0 0 0 0 0
06-17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08-18 0 0 0 a a a a 0 0 0 0 0 0 0
08-19 0 0 0 0 0 0 1 5 0 0 0 0 0 0
08-20 0 0 0 0 0 0 1 8 0 0 0 0 0 0
06-21 0 0 0 0 0 0 0 1 0 0 0 0 0 0
08-22 0 0 0 0 0 0 0 1 0 1 0 0 0 0
08—23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08-25 0 0 0 0 0 0 0 0 0 0 0 0 0
08-26 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08-21 0 0 0 0 0 0 0 0 0 1 0 0 0 0
08-28 0 0 0 0 0 0 0 1 0 0 0 0 0 0
06-29 0 0 0 0 0 0 U 0 1 0 0 1 0 0
06-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08-31 0 0 •0 0 0 0 0 0 0 0 0 0 0

Sub-Total 0 0 0 0 0 2 36 13S i 4 0 2 0 0



Appendix 3. cut.

:eelhead

Wild winter hatchery winter Wild suner Katchery suner Cutthroat Coho Chinook
Date tale fetale tale fetale tale fetale tale feiale tale fetale tale fetale tale feiale

09-Ui 0 U U U 0 0 0 0 0 U 0 0 U U
09-02 0 U U 0 U 0 0 0 0 C U U U

1 09-03 0 U 0 U U U U U U U U U 0 0
09-04 0 U 0 0 0 U 0 U U U 0 U U U
09—05 0 0 U 1 7 0 0 U U U U

-

09-U 0 0 0 0 0 0 0 U 0 0 U U

I 09-07 3 0 0 U U U U 0 0 0
- 09-08 0 0 0 0 C 0 U U 0 0 U U U

09-09 0 0 0 0 0 U 0 U U 0 U U U U

1 U-l0 o 0 0 o 0 1 1 U U U 1 0 U

J 09-1! ii U 0 U U U U U 0 0 0
0 0 0 0 U U U U U U U 0 U U] 05-12 0 0 U U U 1 U U U U U U

02—14 U U U U U 0 1 U U U U U
- 09—15 0 0 U 1 U 1 U 0 1 U U U

09—16 0 U 0 0 U 0 0 3 U U 1 U U U

I 0—l7 0 U 0 0 U U 0 U 0 0 0 U U
09-18 3 0 U U U 0 0 U U U U U U U
09-15 0 5 0 1 U U 1 0 0 U 0 U U

1 09—21 0 U U C U U U 3 0 1 U U U U

j 09-21 0 0 0 0 0 0 U U 0 0 U U 0 U
09-22 0 U 0 U U U U U U U U U U

I
U9—23 U U U U 0 0 U U U U C’ U U U
09-24 0 0 0 U 0 U U U U 0 U U U U
O9-2 U U 9 0 U 0 U 0 U U U U U U
09-26 0 0 0 U U U U U U U U U U U

1 09—27 0 0 U 0 U U U U U 0 2 U 0 U
09-28 U U 0 0 U 0 1 3 U Ii U U U U
09-29 0 0 0 U 0 0 0 U U U U U U U
09-00 U 0 0 0 0 U U U U U U U U

Sub-iotal U U U 0 U I 3 21 U 1 4 1 U U

I



Appendix 3. cnt.

[

Oteeibead

Wild ;inter Hatchery wl5ter Wild cutter Hatchery suner Cutthroat Coh3 0binoo

Date ta!e fetale tale fetale tale fetale tale fetale tale teule aie fetale tale fetale

10-01 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 ‘3 1’ ci

10-03 0 0 0 0 0 0 0 0 0 0

10-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10-05 0 0 0 0 0 1 0 0 0 0 4 0 0

10-06 0 0 0 0 0 0 4 6 0 0 0 0 ‘3 0

10-0? 1:. C 0 0 0. 0; 0 0 0 1) 0 0

10-08 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10-09 0 0 0 0 0 0 5 9 0 1 10 0

10-10 0 0 C 0 U 0 0 0 0 0 0 0 0

10-11 0 0 0 0 0 0 0’ 0 0

10-12 0 0 0 0 4 7 1 0 If 17 3 0

10-13 0 C 0 0 0 0 0 0 0 0 0 0 0

10-14 0 U 0 0 0 0 0 0 0 0 0 0

10—15 0 C 0 0 3 0 0 0 0 0:

111-16 0 0 0 0 0 (1 0 0 0 U 0 u

I- U ( U I , -
1; U ..

U , , .2 U v v

10—18 Ci 1 0 0 U 0 U 0 1 50 46 0

10-19 0 0 3 0 1 0 0 0 0 0

10-20 0 1 0 0 0 0 1 0 0 0 4 0

10-21 0 0 0 0 0 0 0 0 0 0 0 0

10-22 0 0 9 0 0 0 0 1 39 59 0 0

10-23 0 0 1 0 4 0 0 II 0 0 1

10-24 0 0 Ii 0 0 Ci 2 0 4 1-0 0

10-25 0 0 0 0 0 0 0 U 0 o o
10-26 0 0 0 0 0 2 5 0 0 17 18 0 0

10-27 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10-28 0 0 0 0 0 1 4 0 1 0 0

10-29 0 1 0 0 0 0 C 0 2 0 0 0

10-30 0 0 0 0 U 0 0 0 0 0

10—31 0 0 0 0 0 U ‘ U 0 0 0

£b-Totai 0 1 3 0 1

C

C
C
C

20 33 1 .3 0 19f 1



- Jct::1j*n-zi t ion. sex. number and mean turk length mm
rjt wi HI v:i nht-r run .‘teo head eapt.urd by sport ane I during the

winter .•nrt. I *hc-rv cu t.)ic- South Fcrk Tnut.le River. L)HS.

Male

Wild Steelbead

Fena 1 e

Au e

I - I +

ri I &!1zt,n -t- SI) n length ± SD

1)

2 - I -i

2-i
2 - ii- S-

21 671.1 ±
6 763.d ±

II) 745.3 ±

1 (643)
1 79U)

23 - U
23A3
3) .2

13 6N0.W 22.0
C)
3 r7 ± 4b.7





AppendLx 5 Lumber, date r ir-;t. rn1cL. c1a* t’:ujr I C.

numrer ot :lay;ava iable to s rorts ::Ingcr. rei:ac.e :ire ani
I ouni jcfl rj cp ire t or taged nLoE Iheal recyc l towliriver 1
the FOE. L539.

i- 3 Nunmier
d6y of

of riava between tine il reieisv on I .rture pLuc the
re1ea;; (i.e. ii + 1 z Iota I day.;’.;J abi -

1’ a to ne I: i ost
hand

(‘nt i Numbera p-.th

rja”s s.Lte
of

c:apt.1 ii’eJ

ould) J’.ne S June 30 26 jbf kr S.F.T. -

UOlMtB June 4 June 11 11-3 15 ky 5.1’ .T.h.
(JUl72 Ma’ :11 June iN .19 16 io ireen h.
001(6 June 1 June 21 21 15 km 5r’een R.

u02h6 June 15 Sept. 25 94 16 km N. F. T - F.

00516 July 1 July i(. 3 16 km S.F.T.h
outS7 July 5 July Is 3 16 km SFT.R
u0600 Au&, 5 Aug 14 10 15 km tLIi.T.R.
113:357 Jui.y Aug 4 35 iS km Steen F

uu402 July : July 31 2 16 km Steen F.
0(3226 June 11 Au 1 42 0 km Steen h.

(iO2t4 June 11) June Jt. 16 15 kin unknown

00491 July o Jujy l: 6- 16 km’ SFT.N.

00512 Jtilh July Ti 4 16 km N
coIlS June 15 Set :u 135 16 km unknown
L’L ‘:-113 in 6 Oct ( l.ls 1 ‘3 km unknown

(i? Li Aug (3 oc ( oj 87 14 r:m unknown
4u Jul

:‘
r Oct 5 14 irc S. F.! h -

00434 July -I (35 16 jOt. 5 :m ;EV.TJ<
(5)522 uiq 11 luly 11 4 .1(3 am SETh
,54(j7 July 11 oct / 111 16 am

00.1:3 July : Sept24 62 16 kr ;reen hI.

so:366 mix; 1 (Jet. I: 01 16 km ILFIT.h.

00621 July Oct 2 71 16 am NFT.i.

001(3k Na 30 Aug H- MN 13 km N.I.T.R

JO/It: Autz 5. Aufr IN ;:$ .Hixn N - F T . IL
3413 July 3 Sept 2 16 km N.F.T.R.

O0M95 Oct 11 Oct IN 7 16 km S - F. T . F.
(113525 July H July 11) 12 iS km N.FIT.R.

0(42? lid 4 July 11 lh Pt am li_F_Tic.
55(549 July I Aug %i) 42 lit an ELdTJ-c.
506:33 July •: ;teit 1 54 Is km t’oFT.k.
(flh3 July 4 Sept 1 55 It-: :m PLF.f.i*.
00626 July 1± Sept :; ($5 In Rn. N.FT.i*.

00151 Jumi- I; Sept 4 94 15 kin S. F.T. IL
0Jhl Au& S UriS Si Oarn NF.TR.
iij5(34 Jet Jet 1 5 ‘0 m ti V.Th
(k,s.S; July 1 ‘Jet €5 lb v:ii J;.utie
00(336: Sept 1.t It II k N.Th.



Appendix 5. oct.

hi Lccat j ns N kn, 16 km. and 24 km are the North Fork
Tout e RivEr. nr?uth ot the South Fork Tciutle River, and
main Toutle }iver. resp.tctiveiy -

N. F.T k. North Fork Toutie River; S. fl<. south Fork
‘Foiiti ‘ Rivet

c

I:



Arpenri i:: tr; . Snarl-c’ suriety of th North hii’k i out. and Gr-’n
Rivor2:. ]Whl-L

I ntroduc-t ion

Drlorke 1 floats, by two or three observers wre tiade on one
sect ion of the North Fork Toutie River anti freer; River in

- Se”ti on length van ed bet ween i onat i nr- - Aoout :L
7 . were sir’.ze ed by three ani two diver tri tile North
bark Toutie River and Green River, respeotiv iv. Di ‘ers
flog’ ted about Lw. meters acart., side by side. count. tng adtt
and ,uveni i.e st.esihe-td and sa Imon - UDunts were pen odir’al I”
tai. I icc at rhe hrt.topi of paoh riffle—run—poe c-mhri;’j t ion -

Siihstra te conrl.i.t ±nn C i - - plants - t and zOo J were rirue-o -

‘Jun turt’ se was to assess the- re I ati vt: ahndmtioe at nt’J anJ
iuven lie sal monids u1 the North ozk Taut X : ‘icr and Jro-tr
River dun ng ear ‘IV R&d 1 (,ih-serv.itions are rotor! --.1 here n.

N’jrtn Fork Tout I River

Few ann L s or iuvenj ICS wer- SCO!! dun vie
the r.arr.Lar at tnt ‘lout. I.e Rivet’ “i s}; Vol irt
1ownsrean; 32 Kmm.: fletcher 4. H-iW. Visiti

or t. hrouhnul-. the t survey and possibly
at’ ii ‘i_ty t detect ‘.‘iutts or- luvcri [es. Hcwnv
cob:. an’ cur 1rg w’e rountel dc:wnst.rerim
cant i,jeii’e of hue .iroen River’ ai1 Nor-tn Fore
man t h of t.; le ir,’er Rvet - we ohs.’ !“E’Ct ah ‘U Z’ I

sa Inont’.lz’ - bUt. :or visibility pt-e’rentri 1 --i’r: 1.

ur’ident. i-’i auu were liKely ‘‘lo’ a-I many
ret inine. to’ zte:lr’-en River i;ir’ing tni.s ti:i,z

lye ajt’:i “w:-ueaoi sr ng cii Ii’or’ wero
Nnirier-r,us whi C et si; -and su.’kers ‘nr’re OiIserv
survey. our st ceihead adu ts wer’a :ihserv

ye LI ow t cy L—izar g5 from the VGF - Very
se. tmiii: ds were ot’served ctur ing nv t mat. -

I ntetsticos btween h.mui ders w’rI’e t i lied ‘-.‘itT t tlC3

wer imi ted -

Green Xi ‘‘or

We surveyed the Green River z’oiii ‘-‘--v:ir i’,-:-k. ‘lotis Cr-c em

to the mouth ( i’
. km tn: November 3. .br’.m ‘ev i

Creek. down river’ (lit-st. S Km . we counted :J’ ‘-‘ma Ic ann 1
nai.e .:m c and it’ ,;,c-ks_ Another 4 If ‘ h we ic ‘‘-jIll cci (se>:
unknown I wi thin i-he sane area. -iciny rho w.:r”. ‘-‘t, ‘ie j

digging i-odds. AL—out boo alma. 00011) ware --n 1)! iJl m at tno
oLd Green Rive’’ hatchery ourI1’. r’crniainxnn -‘..: an - ‘.‘fliY (‘11

r:;rI;t,hrc,nt, t.r’r’iut azici two st’c’1iead parr’ Were seer: ton /2 km.
In one area • we -—o’urreJ about. 1Cr) mba part’ e nine-i around the
T’Z’ 15 -at a deal rn—.- - Sir: t’cma and ii nra n,a spring chinr,olz
and one ia—k wet ‘ooc:unt.ei fox- the ‘/.) Km ti c-at . ar:t.al. at hl
st.ee.I head w’-n” ‘ bsarved — hi. females and 32 niaJ es. Steel head
rJer.’€. sque ‘iv divided between trpp’:r and ]ower’ areas f out

.;lr. f at tr’ ‘rn
)i’ Va’.ci i i tv ‘I

I 1’, war
c-itt red our’

or. 31 a adult.
the Cp’ aLOvc

ti vc-r - At. tin-?
It

I -at ?n:.

c’! ti.:. yei
Cu’, Oe. ac

: ti)! ‘i flcj 1 t
en - two- tagged

law ‘ilVC’fli Ie
with
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Appendix 7a. Date, temperatur€. gate opening entrance pool attractoon defuer openong. water

supply channel opening at the Toutle River Fish Collection Facility: April, 1969.

a
Entrance Pool

Temp. Attraction Water Supply

Date (C1 Outside Inside Defuser Channel Coments

9 1.9 2.9 23.12
2 0.4 0.6 5.20

flow/defuser readings.
entrance pool are tn teet ten:s.

04—01 6 2.1 3.0 Defuser being worKed un.

04-02 5 2.0 3.0 Defuser beng worked n.

34-03 6 2.0 2.9 Defuser being worked on.

04-04 7 2.3 2.9 Defuser being worked on.

04-05 6 2.0 3.0 Defuser being worked on.

044:6 7 2.1 3.0 Defuse being worked on.

O4-0 2.2 3.5 @7:40 p.m
O4-0 8 2.2 3.5
04-u9 1 2.0 3.4 @ 8:00 a.o.
04-10 8 2.0 3.3 @ 5:00 p.m.

04—12 14 1.9 2.9 23.00 @ 4:53 p.m

04-12 9 1.9 2.9 23.00 @ 6:Ou am.

04-14 9 1.9 3.1 23.03 @ 6:10 am.

04-15 8 2.0 2.9 23.00 @ 9:20

04-16 10 2.0 2.9 23.00 @ 1:00 p.m.

01-17 10 1.9 2. 25.Ou @ 11:00 a.t. 24

04-13 10 1.9 2.6 24.00 @ 7:00 a..; charged to 2

1.5 2.9
04-19 10 2.0 2.9 24.00 @ 4:30 p.p

04-20 10 2.1 2.9 24.00 @ 4:00 p.s.

04-21 9 2.0 3.1 23.00 7:30 a.:.

04-22 8 2.0 3.u 24.00 e :4C a..

04—23 8 1.7 3. 21.00 @ 6:00 ar. from 24’

04-24 1.6 2.7 @ :38 a.m.

04—25 10 1.6 2.7 W 6:30 a.m.

04-26 10 1.6 2.6 23.00 § 6:30 as.

04—Z’ 10 1.5 2.6 23.00 ‘Ho a.:.

04-26 12 1.5 2. 23.00 @ 3:30 p.m.

04-29 11 1.5 2.4 23.00 @2:30 p.r.

04-30 11 1.5 2.4 23.00 ! 9:00 ar.

Hean
Std.

b

All measurements are in inchee for attraction
All measurements for water suoPiV channel and

hater supply channel under cc’nstruDzior.



Appendix 7b. Date, temperature, gate opening (entrance pool), attraction defuser opening, water
supply channel opening at the Toutie River Fish Collection Facility: May, 1989.

Entrance Pool
Temp. -______ Attraction Water Supply

Date (C) Outside Inside Defuser Channel Comments

05—01 10 1.7 2.7 23.00
05-02 15 1.6 2.4 23.00 3:00 p.m.; no adjust.
05-03 14 1.7 2.4 23.00 3:00 p.m.; no adjust.
05-04 13 1.6 2.5 23.00 # 1:00 p.m.;
05—05 13 1.6 2.6 23.00 § 4:00 p.m.; no adj.
05-06 13 1.6 2.6 23.00 3:00 p.m.; no adj.
05—07 13 1.6 2.6 23.00 W 3:45 p.m.; no adj.
05—08 12 Change from pipe to ladder flow
05—09 11 1.8 2.6 Mi. continued
05-10 11 1.6 2.4 20.00 @ 9:00 a.m.; no adj.
05-11 11 1.6 2.5 17.00 @ 9:00 a.m.; no adj.
05-12 11 1.6 2.4 16.00 9:00 a.m.; no ada.
05-13 11 1.6 2.0 17.00 9:00 a.m.; no adj.
05-14 11 1.5 2.0 17.00 @ 8:00 a.m.; no adj.
05-15 11 1.5 2.0 24.00 23.00 @ 9:00 a.m.
05—16 11 1.5 2.2 @ 7:00 a.m.
05—17 10 1.5 2.0 17.00 24.00 @ 8:15 a.m.
05—18 11 1.6 1.9 10.00 24.00 @ 9:15 a.m.
05-19 11 1.6 1.8 10.00 24.00 3:00 p.m.
05—20 11 1.6 1.6 7.00 24.00 9:00 a.m.
05-21 11 1.6 1.6 5.00 24.00 @ 3:00 p.m.
05—22 10 1.6 1.6 5.00 23.00 @ 7:30 am.
05-23 10 1.6 2.0 @ 6:00 a.m.
05-24 10 1.6 2.2 5.00 24.00
05-25 9 1.6 2.4 5.00 24.00
05-26 10 1.6 2.3 6.00 23.00
05—27 9 1.6 2.6 6.00 23.00
05-28 9 1.6 3.4 7.75 18.00
05-29 10 1.5 3.4 7.75 18.00
05-30 10 1.6 3.2 9.00 4.00
05-31 11 1.5 3.0 8.25 14.25 @ 9:00 a.m.

Mean 11 1.6 2.4 14.10 21.62
Ltd. 2 0.3 0.6 7.44 6.07

a
All measurements are in inches for attraction flow/defuser readings.
All measurements for water supply channel and entrance pool are in inches.



Appendix 7c. Date, temperature, gate opening (entrance pool), attraction defuser opening, water
supply channel opening at the Toutle River fish Collection Facility: June, 1989.

Entrance Pool
‘lemp. Attraction Water Supply

Date (C) Outside Inside Defuser Channel Comments

06-01 12 1.6 3.0 8.25 14.25
06—02 12 1.6 2.9 8.25 14.25
06-03 11 1.6 2.7 8.25 14.25
06—04 12 1.6 3.0 9.50 12.00
06-05 22 1.6 3.0 9.50 12.00 @ 2:30 p.m.
06-06 13 1.6 3.0 9.00 12.00 @ 8:00 a.m.
06—07 13 1.6 3.2 8.25 11.00
06-08 13 1.6 3.0 8.25 14.00
06—09 12 1.5 3.2 8.75 16.75
06-10 13 1.5 2.8 8.75 16.75
06—11 13 1.6 2.5 5.75 24.00
06-12 11 1.5 2.7 6.00 18.00
06—13
06-14 15 1.5 3.0 12.00 12.00
06—15 13 1.5 2.5 8.00 24.00
06-16 14 1.5 2.8 5.50 24.00
06—17 15 1.5 2.2 9.00 18.00
06—18 16 1.1 1.9 9.00 12.00
06—19 14 1.0 1.8 3.50 14.00
06-20 16 0.0 0.0 0.00 24.00 opened upstream gate
06-21 16 0.0 0.0 0.00 24.00
06—22 18 0.0 0.0 0.00 24.00
06-23 18 0.0 00 000 19.00 opened holding pond
06-24 19 0.0 0.0 0.00 21.00
06—25 0.0 0.0 0.00 21.00
06-26 18 0.0 0.0 0.00 0.00
06—27 17 0.0 0.0 0.00 16.00 heavy silt throughout
06-28 17 0.0 0.0 0.00 16.00 heavy silt throughout
06-29 16 0.0 0.0 0.00 23.50 heavy silt throughout
06-30 0.0 0.0 0.00 23.50 trap not fished; flush systemI

a

Hean 15 0.9 1.7 5.02 17.18
Std. 4 0.7 1.4 4.14 6.14

All measurements are in inches for attraction flow/defuser readings.
All measurements for water supply channel and entrance pool are in inches.



Appenuix Th. l’a’.e, :eiperature. eite oper.ina (entrance weyh attraction defuser oenng. water
supply channel cenhng at the Tntie River Fish Coiiecticn acility: July. 1989.

Entrance foci
Teep. -- Attraction Water Supply

Date C: utaide Defucer

14 CLoSED h/A 0.00 NOT JSHED oVERNIGHT
07-02 It OZSED N/A 0.00 T0MOD SILT ECPUP
07-03 17 CLOSED Ni, 0.00
07—04 19 CLOSED N’A 0.00 24.00
07-05 17 CLOSED N/A 0.00 15.00 SILT HEAV
07-06 16 CLOSED N/A OPENED 36.Ou FLUSHED SYSTEM COMPLEIS
07-U 14 CLOSED N/A 0(0 4.0O FLUSHING LADDER & DEPUSER 0EPIJHT
07-08 13 CLOSED N’A 0.00 14.00 FLOSSING LADOER & i’EFOSER oEhNiJKT
07-09 11 CLOSED N/A 0.00 24.00 FiSHED ONCE; FLUSHED COLLECTION POND
07-10 11 OLIDSED N:A 0.00 0.00 WORK UN ‘AL’dES
02.11 N/A j 0.00 WORE ON VALVES
07-12 16 CLOSED N/A 0.00 iOu FLUSHED SYSTEM ALL DAY
07-13 14 CLOSED N’A 0.00 .O0 SHUT DOWN tETEN TO MUCH DEFRIs

11 CLOSED s’A 0.00 0.00 FLChE0 S CLEANED DEFUSER
11 ‘:L;E N/A 0.00 0:00 NO FIEHINO

u7-16 15 CLOSED N4 0.00 0.U NO FiSH:NG
07-17 1 CLuSEC ‘A 0.00 0.00 [‘EFUSER FULL OF SAND
07-1 19 CLOSED ‘A 0.0’) 0.00 DEFUSER FULL OF SAND/WORE ON NOTCH
07-19 18 CLOSED N/A 0.00 DEFUSER FULL OF SAND/WORK ON NOTCH
07-a 19 CLOSED NA 0.00 24.00 DEFUSER FULL OF SAND!WORK ON NOTCH
07-11 19 CLOSED N/A 0.00 o.0Q FLUSHING DEFUSER S COLL. POND
07-22 16 CLOSED N/A 0.00 o.O0 FLUSHING DEPUSER ‘lOLL. POND
07-21 19 CLtYSED N ‘A 0.00 OUt FLUSHING DEFtSER & COLL. POND

15 CLOSED N O.uO .00 FLUSH:NJ DEFUSER & COLL. POND
07-25 1 CLOSED N/A 0.00 ‘.00 FLUSHiNG LEFUSER & COLL. POND
07—26 16 CLoSED N/A 0.00 0.00 FLUSHING DEFUSEF & COLL. POiD

:9 CLOSED N/A 0.00 0.00 POND CLEANED
9 CLOSED. N/A 0,00 0.00 TRAPPiNG FiSH T0DtY

20 CLOSED N/A 0.00 u.0O TRAPPING FISH TODAY
07-30 18 CLOSED N/A 0.00 0.00 TRAPPING FISH TODAY
07-31 16 CLOSED N/A 0.00 0.00 TRAPPiNG FISH TODAY

Mean 16 0.0 0.0 0.00
Std. 4 0.0 0.,. 0.00 11.39

Al! easurenents are ir inches for attraction fiowidefuser readings.
All easureEents for water supply channel and entrance way are in inches.
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Ai ieasureents ar in Inches for traction f1ow/efus€ readings.

A;penatx :. uate, te2nrature, gre opening entrance pc:I.attraDt1on deruser cering. water

supn car’1 peni g t th_ .rio er F s’, bnI1ec1or r pptar3r ti’

r
r
r
C

C

Entrance Pool
Te[p. Attraction Water Supply

Date C Outs:de insde Defuser Channel Coents

19—01 16 OPENED iPENEL 0.00 o.OU NO FIShLNG HEAVY SAND
09-02 17 OPENED oPENED (.00 COo NO iSHINj — HEAVY SAND
09-03 17 OPENED OPENED 0.00 0.00 NO FISHIN: - HEAVY SAND
09-04 OPENED OPENED 0.00 2.00 FISHED TRAP uVhPN1GP:
09-05 17 OPENED OPENED 0.00 0.00 PULLE[ TRAP - USING lOLL. HND
09-06 17 OPENED OPENED 0.00 0.00 USING COLLECTioN PUN
09-07 19 OPENED nNET 0.00 0.00 USiNG COLLECTION PUN
09-08 20 OPENED PENE2 u.OD 14.00 USING COLLECTioN PUN
09-02 20 OPENED OPENED u.00 24.00 USING COLLE.TION PUN
.3-11 21 oPENED OPENED 0.00 24.00 ELECTROPEXING LAY CHEC. l
- PENED ‘E 00 00 hLJhCF ‘N flLi,CPE K AT 5 0

O.5-l oPENED :tEri .00 11.00 ELECTROFISHING DAf/CHECK AT 5:C
09-13 21 OPENED OPENED 1.00 14.00 ELECTROFISHING DRI/OKECK AT
29-14 21 OPENED 0.00
09-15 13 OPENED OPENED 4 .3 24.00
Ui-16 19 oPENED OPENED 0.00 24.00
09—i 19 OPENED oPENED 0.01; 24.00
9-1d 19 OPENED OPENED 0. 00 14.00

09-19 19 OPENED IPENED 2.00 :4.00
9-2 19 OPENED OPEEl ItO 24.Oo

‘9-21 20 OPENED OPENED 2.00 :4.00
09-22 20 OPENED OPENED 3.00 14.00
03-23 19 OPENED oPENED 3.00 :1.00
05-14 20 OPENED 1.0 4.00 0.00
09-25 oPENED 1.0
09-26 OPENED
.J9_9? 19 OPENED 1.0 2.00 14.01
09—28 19 OPENED 1.0 2w: 14.00
05—29 OPENED
09—30 OPENED 1.0

een 1 :.O 1St 16.69
Sta. 4 0.0 0.4 1.87 11.01

All easresents for water spiv hanre1 and entrance p:ni are in iflOC5.



Appendix S. Index areas for creel surveys, loutie River
drainage. 1989.

River
Location Description kilometer

South Fork

1) S.F. Toutle Area just west of where bridge 1.6
River BridEe crosses river, next to river edge;
after 1eavin east side of bridge above and
town below.

2) First road on Parking area above and below 2.4
right following
bridge site

:3) R & 1< Bridge Past Green Mt. Hill; Below bridge 4.0
and downstream about bib yds.

4) First road to Drive road along tracks (back way 4.3
right, down to to 12 ml. camp).
R & R tracks

5) 12 mi. camp Along length of old log yard. 1.8

6) Pump House Length of pirking area

7) Fish Ladder Located down river of #4700 on
south side of river.

8) #4700 Bride Fished abovc and below on either S.U
side of river; bridge will permit
you to drive down river on south
side to rearing pond.

9) Devil s Curve Sharpest corner on 4100 i’d; about 11.2
20 yds. to river.

10) #4100 BridMe Deadline; survey area downstream 14.4
of bridge.

North Forth

No index sites have been selected. Random surveys only.

‘:free! River

1) Mouth Fifty yds. oft road eFtding to 0.0
confluence of N. F. Tou( arxd
Green River.



Appendix 6. Lont. •

River
Location Description kilometer [

2 Old Hatchery Along river in front of old Green 1.6 r

River hatchery, 20 yds from gate.

3) Spillway From locked gate at Green River :3.2
Hatchery up river 0S km.

4) l000 Bridge Up river from geoiogists shack 6.4
where bridge crosses river: 10
yds. from main line.

5) Canyon Walk in, no road; about 3.2 km 8.0
averages 30 minutes to walk.

6) fl2550 Brid.e Where rd. 25b0 meets u250o; 15 14.4
yds. to river.

7) Dead Line Road # 2600 bridge. 20.8



Appendix ?g. late, ternperature. ga;€ openings entrance OOi), attraction efuaer veve ?pening. water

suppJ ppcj open ne it th Trut — Rir hsh Collection acli+i 0tober

tntrance Ico!
ep. —________ Attraction Water Supply

Date uutside inside Defuser Channel Cowenta

10-01 2.00 FIShED OVERNIGhT - FISHING
10-02 18 2.00 FISHED OVERNiGHT - FISHING

10-03 FISHED 0VERIGHT - FISHING
10—04 FISHED OVERNIGHT - FISHING
10—05 14 2.00 18.00
10-06 15 2.00 18.00
10-07 15
10-08 16 4.00 24.00 MORE H20/150-200 CFS MORE
10-39 16 1.0 1.0 4.00 24.00 MORE hlc-/1bu-2:u OFF MORE
10-10 16 10 It 4.00 24.0: HORE H20/15O-200 CFS HOSE
10—11

— I

1-i3
10—14
10-15
10-16 0.02 4.00 AOL VALVE 12; 4 ftNO i
10-17 1.0 1.1 0.00 24.00 AUX. VALVE 22: 4 0N0 $1

18
10-b
10-

:0-22
12 1.2 1.3 4.0. 24.00 BYPASS VALVE :PbND 8

10—24 ii 1.2 1.4 4.Oo 24.00 AOL otER;

0-25 1.2 l. 0.00 ito CLEANINO PooL
10—26 11 1.2 1.2 7.00 24.00

10 1.13 1.3 000 -iOU SL13ICE GATE 24 OVERNIGHT
10-28 10 1.3 1.3 0.00 42.00 OPEN SUPPLi CHANNEL & &UX.
10-29 9 1,2 12 0.00 .o.00 BYPASS - 24 jPENED
10—SO 1.1 1.1 0.00 .00
10-31 2 1.1 1.! 0.00 L00

Mean 13 1.2 1.2 1.94 t75
Eta. 4 0.5 0.3 2.01 12.32

Eu eas’areents are In Inc he? tar attra:t:rr fiow/detuser readings.
All ueasureents hr water suppv harnei 5nd entrance pcoi are in Inches.

I
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Raver Date Str€ac Lengt Width ii) Area (2j Depth ) Vo1ue (l 0rad1enb

Green 09-25 Cascade 58 3.6 208.3 0.2 35.4 High
09-li Elk 79 4.2 327.0 0.2 72.8 Moderate

Nortn 09—Ui Aiaer {u 66 6.3 415.9 0.3 112.3 Mederate
Fork 09—u4 Aider fl 89 4.8 425.2 0.3 119.1 Low
Toutie 39 -25 Bear 111 6.2 6804 0.2 126.5 Moderate

09-25 Castle 100 6.3 630.9 0.4 224.6 High
09-25 Doldwater 30 6.0 634.4 0.3 201.u High
10-10 Hoitstadt (u 95 6.2 586.8 0.2 107.3 High
to-ia Hoffstadz i 128 6.2 786.9 0.2 181.0 Moderate
09-25iackscn 8 1.3 105.3 0.1 10.5 Low

Sjth 09-14 Clancy 42 1.6 64.7 0.2 11.4 Moderate
09-14 bsappo:ntrent 40 1.6 61.8 0.3 16.7 High
09-15 Herrinton uI 34 4.4 148.9 0.1 21.2 Moderate
09-15 Barrington 1) 61 3.8 230.5 0.2 34.2 High
09-06 Johnson i 55 2.7 149.2 3.1 14.9 Moderate
09-04 •ohnson uI 7 2.7 235.7 0.1 23.9 Moddrate
09-12 SLJebaker 110 1.5 67.2 0.2 25.0 Low
o9-14 Tronie 59 6.2 364.2 0.2 62.0 High

Siiver 09-12 Hemlock 30 2.4 74.4 0.2 13.4 Low
Late

(Li lawer.

Gradient: Low 0.v - L5%; Moderate 1.6
- 4.0; High : 4.1.
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