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JOB COMPLETION REPORT

State of: _ ldaho Name: RIVER AND STREAM INVESTIGATIONS
Project: _F-73-R=6 Title: Middle Fork Salmon River
Fisherjes Investigations

Subproject: 11
Study: Vi

Perfod Covered: 1 March 1983 - 29 February 1984

ABSTRACT

Status of wild steelhead trout (3almo galrdnerl) was evaluated In 14
tributaries to the Middle Fork Salmon River from 1981 to 1983, Emphasis
was directed at collecting biclogical data to assist future management of
the drainage.

Most of the drainage is In a pristine wilderness. Exceptions occur in
several tributaries where man-caused activities (|ivestock grazing, placer
gold and other preclous metal mining) have degraded habitat. The proposed
acceleration of mining within several drainages has the potential +to
degrade addltlonal habltat.

Electrophorectic analysis suggests that Middle Fork Salmon River
steelhead +trout are similar to other "B" stock summer steelhead
popul ations sampled in the Snake River basin., The data also []lustrate
that separate sub-populations exist within the Middle Ferk Salmon River
dralnage.

Adult escapements [n the study perliod were not sufficlent to seed the
available spawning habitat. Spawning commenced In early April and was
completed prior to peak runoff in early June., We estimated that 640 km of
tributaries were accessible to steelhead trout.

Tributaries provide the principal rearing habitats for steelhead trout
in the Middle Fork drainage. Densitlies of steelhead trout ranged from 0.2
to 10.0 fish per 100 m? and averaged 4.0 fish per 100 m2, Tributary
rearing areas were underseeded from 1981 o 1983,

A small number of +tributaries produce a2 majority of the wests|ope
cutthroat trout {(Salmo glarkl) In the Middle Fork Salmon River, Bull
trout (Salvelinus confluentus) were wusually sympatric with cutthroat
trout. Cutthroat trout populations were cobserved above migration barriers
In three streams.



Few adult steelhead trout ascended the Middle Fork in the fall.
Middle Fork Salmon River steelhead trout which stage Iin the mainstem
Salmon River were formerly susceptible to an intensive sport fishery. A
differential harvest regulation based on a 57 mm dorsal fin height
measurement was instituted In the fall 1982, This regulation has al lowed
anglers to harvest a maximum number of hatchery-reared steelhead trout
while releasing wild Middle Fork fish.

Future management considerations for the Middle Fork Salmon River
steelhead frout populaticn are dlscussed.

Author:

Russ Thurow
Senior Fishery Research Blologlst



|NTRODUCT I ON

Historically large runs of wild steelhead +trout (Salmo gairdneri)
returned annually to ldaho's abundant rivers and streams. The
construction of dams has eliminated nearly 50% of the steelhead trout's
original habitat by totally blocking runs in +the Boise, North Fork
Clearwater, Payette, Upper Snake and Welser rivers.

The Middle Fork Salmon River |Is one of three major ldaho rivers which
sustain wild steelhead +tfrout (steelhead) runs unaltered by hatchery
propagation. Historically, the Middle Fork supported substantial runs of
steelhead which probably exceeded an annual spawner escapement of 10,000
fish., During the last decade, hydroelectric dams on the Columbia and
snake rivers have severely reduced survival of migrating steelhead, and
Middle Fork spawning escapements have diminished from approximately 5,000
fn 1970-71 +eo 500 (or less) im 1975-76 (Jeppscn and Ball 1979).
Consequently, the Middle Fork has been closed to steelhead fishing since
1974 In an attempt to sustain the wlld steelhead stock.

Al though several blologlsts have evaluated the cutthroat trout (Salmo
clarkl) resources of the Middle Fork drainage (Mallet 1963, Ortmann 1971,
Ball and Jeppson 1980), very little data has been collected on [+ts
steelhead rescurces. Preliminary work on steelhead was conducted In 1980
(Reingold 1981). |In 1981, the |daho Depariment of Fish and Game [nitlated
an Intensive 3-year fishery Investigation. This project was designed to
evaluate the current status of wild steelhead and to provide Information
To assist future management of the steelhead resource of the Middle Fork.
Data on cutthroat trout (cutthroat) and other specles was also collected.

Results of the 1981 and 1982 field work have been reported in job
performance reports (Thurow 1982a, 1983). This report Includes 1983 fleld
data and a synopsis of the research program from 1981 to 1983.

Since 1981, significant changes in steelhead fishing regulations have
been enacted on the Salmon River. The major objective has been +to
differentially harvest hatchery stocks, while Increasing escapements of
wild stocks.

During the fall 1980-spring 1981 fishery, no speclal |imits or gear
restrictions were set, although anglers were encouraged +o wvoluntarily
release wild steelhead. In the fall 1981, the possessien |Imlt was
increased from twe fto four fish above the Middle Fork, and in the spring
1982, the bag, possession and season limits were set at one, one, three,
respectively, below the Middle Fork and two, four, six, respectlively,
above the Middle Fork. Barbless hooks were alsc required below the Middle
Fork. In the fall 1982, a regulation was Initlated In Section 4 (South
Fork to Middle Fork) and a portion of Section 3 (Vinegar Creek to South
Fork) which required anglers to use barbless hooks and release most wild
steelhead based on a dorsal fin measurement (Thurow 1983). Steel head
larger than 94 cm were exempted to allow anglers to keep a "trophy" fish.
In the spring 1983 these requlations were extended +o Include Sections 1
through 4. Most recently, regulations for the fall 1983-spring 1984



fishery were sef to require release of wild fish, based on a dorsal fin
helght measurement, regardless of fotal length.

An ultimate goal of this program is to restore angling opportunities
for wild steelhead within the Middle Fork drainage. The baseline studles
have provided management alternatives and a means of monitoring the status
of the population, Descriptions of fish populations In Middle Fork
tributaries also provide management blolegists with data for technical
assistance.

DESCRIPTION OF STUDY AREA

The Middle Fork of the Salmon River flows through a remote area of
central ldaho and for most of its length, lies within the Frank Church
River of No Return Wilderness Area. From [ts origin at the confluence of
Bear Valley and Marsh creeks, the Middle Fork flows north-northeast for
171 km through the Salmon River mountains and joins the Salmon River 92 km
below Salmon, ldaho (Fig. 1).

The earllest known human Inhablitants of the Middle Fork were I|ikely
Paleo Indians 10,000 years ago (Knudson et al. 1962). White men Initially
described the drainage in 1824 when Alexander Ross traveled along Marsh
Creek. Carrey and Conley (1980} and Knudson provide detalled discussion
of the prehlstory and human history of the Middle Fork drainage.

Mzallet (1953), Minshall et al. (1981) and Thurow (1582a) provide
detailed descriptions of study area's topography, climete, wvegetaiion,
stream dlscharge, water quallity and recreational use.

Peak stream discharges occur during a two- to six-week pericd In May
and June as a result of snowmelt. Spring runoff extends over four months,
with & base flow over the remaining eight months. Flows decrease
throughout summer and increase with the onset of winter preciplitation.

Mean annual discharge equals 43.2 m/sec (1973-1980), Flows durling
the past five years varied considerably between years, ranging from a 1977
mean annual flow of 16.1 m°/sec, and a meximum discharge of 52.7_m /sec,
to & mean flow of 43,9 m°/sec, and & maximum discharge of 255, m/sec In
1980 (USGS 1977-1980). The gauge at Middle Fork Lodge was discontinued in
1981.

Road access.exists to Dagger Falls and at the Middle Fork's confluence
with the Salmon River. Although headwaters of a few tributaries are
accessible via unimproved roads, the lower 156 km of the HMiddle Fork is
accessible by air, float craft, or trail only. Ortmann (1569) obserwved
that the Middle Fork has attalned naticnal prominence as a recreational
stream since [t offers outdoor enthusiasts opportunities In whitewater
boating, amgling, hunting, or passive enjoyment of rugged scenery. In
1983, 7,943 people floated the Middle Fork (Challis National Forest 1984),
compared to 625 In 1962 (Qrtmann 196C).
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Although most of the Middle Fork drainage and [ts aquatic habitat |lles
in a pristine wilderness, human activity has significantly altered
sections of several +ributaries. Preclous metal mining has caused
extensive sediment transport to Monumental and Big creeks. In July 1981,
activitlies at the Golden Reef Joint Venfure Mine resulted in an influwx of
sadIment pond wastewater to Mule and Monumental creeks. In October 1983,
saveral tons of settling pond sludge spilled info Muis Creek, tributary to
Monumental Creek. A fish habitat survey was conducted in Monumental Creek
on October 19, 1983, by l|daho Department of Fish and Game and U.S. Forest
Service perscnnel (Burns 1983). The biologists measured embeddedness
above and below the confluence of Mule Creek and determined there s 50%
less available fish habltat below Mule Creek than above as a result of
man-caused sedimentation. The State Land Board filed suit against Golden
Reef, and an administrative action was filed before the Board of Health
and Welfare. Rehabl|itation efforts and additional water qualiTy
monitoring were ordered by the Board of Health and Welfare.

Extensive placer mining has occurred along the upper reaches of Loon
Creek, In 1983, the Loon Creek Mining Company submitted additional
proposals to activate a placer mining operation adjacent to Loon Creek
near the Oro Grande townsite. The proposed mining operation has the
potential to damage water quality and fish habitat In Loon Creek (Thurow
1982b).

On Camas Creek, |ivestock use has degraded riparian habitats In Meyers
Cove. The Cobalt District of the Salmon Mational Forest has identified
the need for additional control of Ilivestock use In Meyers Cove, and
fencing programs have been Initiated as part of a new grazing management
system, Three placer mine operating plans have been filed for operations
on Siiver Creek (tributary to Camas Creek).

Grazing by |ivestock has degraded riparian and Instream habitat In
Marsh, Bear Valley and Elk creeks (Thurow 1983). Past gold dredging In
Sear Valley Creek has depcsited sediment and el Iminated fish habitats.

Within +he Marble Creek drainage, Coeur d'Alene Mines Corporation has
flled a Notice of Intent with the Payette National Forest to operate a 10-
to 20=year mining project. The proposal would Include digging ore from an
open plt mine and operating a cyanide process gold extraction mill.

In 1980, the man-caused Mortar Creek fire burned over 26,000 hectares
and extended along 40 km of the Middle Fork, Including several
ifributaries. Minshall et al. (1981) monltored the affects of the fire and
found that Little Loon Creek sustaimed the greatest damage. Heavy runoff
and mass wastling fransported massive amounts of sediment, scoured the
stream bed and cauvsed |arge amounts of materlial to enter the main river.

OBJECTIVES

To document the principal steelhead trout spawning areas in the Middle
Fork Salmon River drainage and to assess adult escapement.



To collect biolegical data characterizing the size, sex ratio and
origin (wild or hatchery) of steelhead trout spawners.

To assess the abundance, distribution and population structure of
cutthroat trout and Juvenile steelhead trout In the Middle Fork Salmon
River and tributaries.

To genetically characterize fish from Middle Fork Salmon River
tributaries in order to compare them to each other and to other Idaho
steehead stocks.

To evaluate the timlng and movement of wild steelhead trout in the
mafin Salmon River and In the Middle Fork Salmen River and tributaries.

To assess the contribution of wild Middle Fork Salmon River steaelhead
trout to the main Salmon River sport fishery downstream from the Middle
Fork.

RECOMMENDATIONS

l. Wild steelhead trout stocks are unigue In ldaho. The Middle Fork
Salmon River is one of three drainages which sustaln steelhead trout
unaltered by hatchery-reared stocks. Continued management for the
production and preservation of the Indigenous stock |s the recommended
alternative for restoration of steelhead +trout sport fishing
opportunities to the Middle Fork Saimon River.

2. Differential harvest regulations initiated In 1982 have been
successful In Increasing escapements of wild steelhead ftfrout.
Malntenance of these regulations on the Salmon and Snake rivers will
ald restoration of the Mlddle Fork Salmon River steelhead +trout
population.

3. Optimal escapement of wild steelhead trout, defined as the number of
spawners required to fully seed the avallable habitat with parr, Is
recommended for the Middle Fork Salmon River, Calculations based on
the application of steelhead production data to avallable habitat
suggest a spawning escapement goal of approximately 8,000, with a
range from 6,000 to 11,500 depending on spawning success.

4. Escapement estimates for wild steelhead trout are critical for future
management declslons. The angler creel census Initiated on the Salmon

and Snake rivers in 1984 will quantify escapements of wild steelhead
trout to the Middle Fork Salmon River using wild fish: hatchery fish
ratios and hatchery escapements. Estimates can be compared to

escapement goals to monitor the population status. Corraborative
fleld data can be collected with a small expenditure of effort.
SnorkelIng counts of selected tributary transects and redd counts of
index areas should be conducted annually. Selection of tributary
transects can be coordinated wlith research personnel. Recommended
procedures for and location of redd Index surveys are in Appendix A.



5. Maintenance of fisheries habitats In a pristine condition will assist
the restoration of wild steelhead trout. An aggressive stance for
habitat protection is warranted when reviewing proposals which have
the potentlial to degrade aquatic habitats. Fish pepulations will
benefit if corrective measures are applied to restore aquatic habitats
which have been degraded. Impacted areas listed In the Description of
Study Area requlre restoration efforts.

6. Section 9(a) of the Central Idaho Wilderness Act addresses a ban con
dredge and placer mining. The wording and Iintent of the Act are
subject to interpretation. A legal opinion Is needed to resclve the
Intent of the Act.

7. Accessible sections of Indian, Loon and Plstol creeks appear to
receive considerable angling effort. A periodic creel census would
define the angler effort and harvest.

8. With the exception of Big Creek, anglers can harvest fish of any size
in tributaries. Steelhead trout parr apparently comprise a majority
of the fish caught in fributaries. A 200 om minimum size [imit would
restrict the harvest of most steslhead trout parr. The requlaticn
would also enable anglers +to harvest resldualized stealhead trout,
resident rainbow trout and larger cutthroat and bull frout.

METHODS
Spawning Area Surveys

Commencing In March and extending to the third week in May, we
visually surveyed and fished sections of tributaries to the Middle Fork
during 1981, 1982 and 1983. We surveyed 262 km of stream I(n 1981, 106 km
In 1982 and 337 km In 1983. Thirteen streams were surveyed by both ground
and aerial methods. We mapped stream sections, counted steel|head spawners
and redds, cbserved spawning behavior and recorded bicloglical data on fish
captured or observed. Since most steelhead apparently remain on redds
from one to three days and migrate from spawning areas soon affer spawning
(T. Johnson, Washington Depariment of Game, pers. comm.; Reingold 1964},
it Is unllkely we counted any fish more than once.

Springtime visual surveys of spawning areas do not provide a rellable
estimate of actual spawner abundance. Water conditions are subject to
change, and even during excellent condltions, only & portion of the
spawners In a stream reach are visible. However, surveys do provide
important information on thée timing and location of steelhead spawning In
addition to biological data characterizing spawners.

Survey conditions were excellent In 1981 and 19683 and poor in 1982.




Jduvepile Distributiop and Abundance

We used snorkeling counts of fish In previously established transects
to assess the abundance of juvenile steelhead. Counts were made on
cloudless days between 0930 and 1630 when visibillty was maximum. Several
rasearchers (Northcote and Wilkle 1963, Goldstein 1978, Griffith 1980}
have concluded that rellable estimates of fish abundance can be obtalned
by underwater counts. We completed our counts in July and August because
Juvenile steelhead maintain speclfic daytime stations and home ranges In
summer (Edmundson et al. 1968). Underwater census technigques were Ideal
for surveying the streams In the Middle Fork dralnage. Everest (1969)
quantitatively described habitat selected by juvenile steelhead. We
reviewad his descriptions and selected +transects exhibiting abundant
rubble-boulder substrates, moderate or faster welocitles and run-slick
qual ities (Thurow 1982a). Fools, riffles and shallow runs were not
selected because they are not preferred hablitats. Most fransects
contained abundant rubble-boulder pocket water habitat.

Juvenile steelhead were classified by length at Age 1 (70-130 mml), Age
It (130-200 mm) and Age (1} (>200 mm} wusing a classiflication simllar to
Everest (1969), | did not attempt to count young-of-the-year salmonids
(<70 mm) since they were indistinquishable by species and timing of
complete emergence was unknown., I+ Is |lkely that most fish larger than

250 mm were reslduallzed steelhead or resldent ralnbow +trout. |daho
Cooperative Fishery Unit personnel measured Ilengths of 1,592 wild
steelhead smolts at Lower Granlite Dam In 1977 (unpublished). Smolts

ranged from 120 to 290 mm and most (89% to 968 for two groups) ranged from
170 to 250 mm., One to six percent exceeded 250 mm and only 1% of the
total 1,592 exceeded 270 mm, Since we sampled Middle Fork fish In August,
They would have continued to grow until late October, with additional
growth In spring prlor to smoltiflication. Everast [(1969) eastimated a
length Increase of 9 mm per month In the third summer of a steelhead's
freshwater rearing state. Consequently, a Juvenlle steelhead 250 mm |ong
In mid=August would exceed 270 mm prior to the following spring, and 11 Is
unlTkely a fish of that size would undergo smoltification and migrate.
Within this report, | assumed that below barriers all rafnbow frout or
steelhead parr less than 250 mm were Juvenile steelhead trout. IT was
further assumad that all rainbow frout or steelhead parr larger than 250
mm were non=smolting residuzalized steelhead or resident ralnbow trout.
Rainbow trout cbserved above barriers were classified as resident rainbow
trout. A resident rainbow trout population often remains when steelhead
are blocked from an area (Simpscn and Wallace 1982).

Total numbers of other game fish were counted by speclies. Within the
Middle Fork, the number of cutthroat |arger than 300 mm was recorded.
Within #ributaries, cutthroat were recorded in 100 mm size groups. The

presence of mountain whitefish {(Prosopium willlamsonf) and nongame spacies
was noted.



To assess length frequency distributions of steelhead and other game
fish, we used barbless flies and lures to capture fish in the Middle Fork
and fributaries. Species, fotal length, date and location of capture were
recorded for all fish caught.

Middle Fork Salmon River

Twenty longitudinal tramsects had been established In 1980 at sites we
considered good steelhead habitat (rubble=boulder pocket water) between
Boundary Creek and the Salmon River (Relngold 1981). Chapman and Bjornn
(1969) used the term "rubbly-glide™ to descrlbe such habitat. Using a
wetsult and smorkel, | flcated twc separeate glldes (visible corridors)
down each fransect and enumerated all fish by species (Thurow 1982a). One
glide was made close o the shoreline and the second near midstreem. A
second diver made consecutive passes down each glide approximately five
minutes l|ater and the maximum count was used. Following the counts, we
measured the total Ilength of each transect and recorded water
temperatures. Vislbility was determined by measuring The distance a diver
was able to see a brass scale underwater. The area snorkeled was
calculated by the formula:

Surface area = (2V) (L) (G)

Where: V = Visibility
L = Total transect length
G = Number of glides snorkeled.

Each fransect was photographed and physical descriptions and channel
characteristics recorded.

Tributaries

We established and surveyed transects In 12 tributeries. Streams were
separated Into upper, middle and |ower sections., Within each section, we
established five transects of similar length at sites we considered good
steelhead habitat. Using a wetsuit and snorkel, | proceeded upsfream
through each transect and counted all fish by species (Thurow 1982a).

After completing the counts, we measured the physical dimensions of
each fransect including total length and depth and width at 10 m

infervals. We photographed each fransect and recorded water temperatures,
substrate, channel characteristics and riparian vegetation.

Qrigin of Middle Fork Steelhead

We used angling and electrofishing gear to collect juvenile steelhead
in Big, Loon and Marble creeks in 1981 and 1982, Samples were packed In
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dry i1ce and frozen prior to analysis. Laboratory perscnnel extracted a
plece of skeletal muscle, the liver and eye fluld for electrophoretic
analysis. Samples were screened for several genetic loc! (Thurow 1982a)
and 24 +o 30 were consistently resolved,.

Dtol Tth nuclel were investigated as a means of distinguishing Jjuvenile
steelhead from juvenile rainbow +rout In Big and Loon creeks wuwsing
techniques described by Thurow (1982a).

Adult steelhead Movements

During the spring and fall, we captured and tagged adul+ stealhead In
the Middle Fork and main Salmon rivers. We used barbless lures, flies and
balt *To capture fish, then attached numbered metal tags to thelr
mandibles. Total length, dorsal fin height, sex, tag number and date and
|ocatlon of capture were recorded before releasing the fish.

To obtain ftiming and movement dafta, we refished areas of the Middle
Fork and Salmon rivers. We also checked for tags on all angler=-creeled
fish we encountered on the maln Salmon River. Informaticonal signs
explalining the fag program were posted along The main Salmon River, and
tag deposit boxes were placed locally. A brlef history of The tagged fish
was sent to each angler who returned tag recovery informaticon.

We made several float frips In the fall to document the |occatlon of
adult steelhead downstream from the Flying "B" Ranch. Angling and
snorkel ing gear were used to |ocate flsh.

Maln Salmon River Sport Flshery

We annually operated a check station on the Salmon Riwver at the mouth
of the Middle Fork to monitor the steelhead flshery baeleow that point.
Part of the season was divided inte three two-week Intervals as follows:
(1) Dctober 10-23, (2} October 24 to Movember 6, and (3) MNovember 7-20.
Within each interval, we randomly selected three weekdays and two weekend
days. Holldays were also censused.

On each census day, a clerk interviewed all anglers leaving by the
single access road from 1000 hours to darkness, The clerk recorded
numbers of anglers, stream section fished and numbers of fish creeled and
released. Tetal length, dorsal filn height, sex and origin {(wild or
hatchery) were recorded,

We estimated the total harvest of steelhead per Interval as fol lows:

Catch = X WD + X2 WE + x3 H

11



mean catch per weekday

x7 = mean catch per weekend day

x3 = mean catch per hollday

WD = number of weekdays per interval

WE = number of weekend days per Interwval
H = number of holldays per interwval

A jet boat was used fto monitor the steelhead fishery In the roadless
area below Corn creek (11 km below the Middle Fork). The roadless area
fishery also was monitored by Interviewling anglers at the check station,
conducting fleld checks of anglers and gathering data compiled by
cooperating cutfitters.

RESULTS

Biological Characterlstics

Both anadromous (steelhead) and nonmigratory (resident) rainbow trout
(Salmo galrdnerl) are indigencus to the Middle Fork Salmen River. These
rainbow trout may be analogous to the redband trout (Salmo sp.) described
by Behnke (1979).

The fish fauna of the Middle Fork Is represented by five families
(Catostomidae, Cottidae, Cyprinidae, Petromyzontidae and Salmonidae), 10
genera and 16 specles (Table 11, Only one specles (brock trout,

Salvelinys fontinalis) s nonindigenous and it is found only in isolated

areas.

Macroinvertebrates are abundant in the Middle Fork and tributaries and
are represented by flive princlipal orders consisting of B1 tfaxa (Minshall
at al. 19813, Generally, +trlbutary streams supported 40+ and the
mainstream 25+ faxa on a seasonal basis. The orders Ephemeroptara,
Diptera and Trichoptera were the most prevalent corganisms collected In
both the malnstem and frlfbutaries. Plecoptera were also prevalent In
tributaries.

apawner Characteristics and Densitles

Seventy-eight steelhead spawners and 80 redds were observed for an
average of one spawner or redd per 5 km surveyed (Appendix B). Spawning
activlity wvarled by stream and timing of surveys. Pegk densities of
spawners and redds were observed In Blg, Camas and Lcon creeks,
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Spawning activity commenced In early April, and peak activity cccurred Im
May (Fig. 2). Conditions were too turbid for surveys after late May. We
observed most of the spawners and redds in Monumental and Big creeks
between May 17-20, 1983.

Steelhead spawners ranged from 61=-91 cm, and sex ratios averaged 1:1.

Individual tributaries surveyed in 1983 are listed In the following
section. Tributaries surveyed in previous years are discussed In Thurow
(1982a, 1983). Additional data for previously surveyed streams are
presented in Appendix B.

Brush Creek

Brush Creek enters the Middle Fork 47 km above the mouth and is 9.7 km
long to the confluence of its north and south forks (Fig. 3). A
hydropower diversion for the Flying ™B™ Ranch creates a barrier to fish
passage appraximately 1.6 km above the mouth. A natural barrier exists
approximately 0.8 km above the diversion dam., Suitfable spawning subsirate
exists both below and above the diversion dam and barrler. MNo spawning
ectivity was observed.

Marble Creek

Marble Creek enters the Middle Fork 101 km above the mouth and [s 39
km long (Gebhards 1950). Average discharge |s approximately 3.5 m/sec.
Survey conditions were unfavorable In 1983, and we observed one spawner
and redd (Fig. 4). Extensive spawning area Is present throughout the
drainage, Including several smaller ftributaries.

Monumental Creek

Monumental Creek enters Big Creek approximately 50 km above the mouth
and Is Big Creek's largest tributary. Lower sections of Monumental Creek
were surveyed Inm 1981 (Thurow 1982a). |In 1985, we surveyed the entire
drainage from Roosevelt Lake to Big Creek and cbserved large densities of
spawners and redds (Fig. 5). Monumental Creek supported the |argest
numbers of steelhead spawners we observed In the Bilg Creek drainage.
Densitles of spawners and redds were the largest we observed In any Middle
Fork tributary from 1981 to 1983 (one spawner or redd each 1.2 km
surveyed) .

Sheep Creek

Sheep Creek enters the Middle Fork 49 km above the mouth and is 8.1 km
long to the confluence with Its south ferk (Fig. 3). A steep gradient
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Figure 5.
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section, approximately & km above the mouth, may create an Iimpassible
barrier to steelhead. Suitable spawning area is prevalent in the |ower
3 km and scattered above that polint. MNo spawning activity was cbserved.

Sulphur Cresk

Sulphur Creek enters the Middle Fork 152 km above the mouth and Is 31
km long (Gebhards 1959). Average discharge Is approximately 1.7 m’/sec.
Sulphur Creek Is a principal spawning and rearing area for chinook.
Suitable steelhead ftrout spawning substrate [s also present (Fig. 6). A
barrier to fish migration exists 17.7 km above the mouth, Mo spawning
activity was cbserved.

Wllson Creek

Wilson Creek enters the Middle Fork 37 km above the mouth and Is 22.5
km long (Gebhards 1959)., Flow Is approximately 1.8 m°/sec. A large rock
slide and "blow out" occurred inm the 1950's above Alpine Creek. The avent

created a barrier to fish movement 6 km above the mouth. Suftable
spawning area Is present fthroughout the drainage and some excellent
substrate exists In upper reaches of the stream (Fig. 7). Mo spawning

activity was cbserved.
Yellow jacket Cresk

Yel lowjacket Creek enters Camas Creek 8 km above the mouth and Is
40 km_ long (Gebhards 1959). Average discharge is approximately
1.7 m/sec. The stream contains sultable spawning substrate above the
Yel |owjacket Mine for several miles (Fig. 8). A constricted area of the
channel, 2.4 km above Camas Creek, was belleved to be a passage barrier,
and In 1976, the USDA-FS removed a barrier at the site. No spawning
activity was cbserved.

Juvenile Distribution and Abundance
Middle Fork

Numbers and |ineal densities (fish/100 m) of Juvenile steelhead In the
Middle Fork fransects Increased nearly three-fold from 1980 to 1981 and
were similar from 1981 to 1983 (Table 2, Fig. 9). In contrast, densities
of juvenile steelhead per unit surface area (fish/100 mZ) were similar [n
1981 and 1982 and nearly doubled in 1983, A two-factor analysis of
variance was used to test for differences In densities between years. For
| ineal densities (fish/100 m) significantly (p<0.05) more steelhead wers
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Numbers and densitles of juvenlle steelhead observed In Middle Fork Salmon River

Table 2.

19683,

transects,

Total  Steelhead per 100 m  Steelhead per 100 m?

1983

1983

fae L1+ 1983

Age 11+

Age |+

Iransect

.49
.53
AT
16
.15

.66

1
1.47

.86
1.19
.BO
31
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Figure 9.
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observed from 1980 to 1983, Densities per unit surface area (fish/100 me)
were simllarly tested and no significant (P<0.05) differences occurrred In
Age |+ steelhead densities from 1981 to 1983 although signficant (P<0.05)
differences occurred in Age |I+ and total steelhead densities during the
same perlod.

Although lengths of Iindividual transects remalned simlilar from
1980-1983, visibility varied significanfly (Appendix C}). Transects ranged
from 65 to 252 m and visibility ranged from 5.4 fo 7.5 m In 1981 and 7.8
to 9 m In 1982, In August 1983, severe ralns created turbid water
condi+lons in several tributaries (particularly Little Loon and Marble
creeks), and wvisibility decreased to 2.8 to 4.8 m below Indian Creek.
Water temperature from Boundary Creek to the mouth varied from 12 to 19 C
in 1881, 12 t0 17 C Tn 1982 and 13 to 19.5 C in 1983,

Angling proved to be an effective technique for collecting fish
species compositlion and length frequency data. We caught and released
1,942 game flsh In the Middle Fork durlng July and August 1980-1983 (Table
LI B In 1982, 760 game fish were caught In 24 man days of fishing.
Artificlal flles were consistently the most effective terminal tackle.

In 1983, juvenile steelhead comprised 45% of the catch, cutthroat 51%
and ralnbow x cutthroat trout hybrids, bull trout (Salvellous confluentus)
and chincok salmon (Qncorhynchus tshawvtscha) less than 1% (Table 3). In
comparison, Juvenile steeslhead comprised 44% of the fish observed by
snorkel Ing, cutthroat 33%, chinock salmon 21% and bull trout 7.
Transects were selected In optimal steelhead habitat while hogk-and-ITne
sampl ing covered all habitats. The small size of juvenllie chincok salmon
and the sedentary behavior of whitefish resulted In beth species not being
caught in proportion to their abundance.

The age-frequency of juvenile steelhead observed by snorkeling varied
among years (Table 4), Age Il+ and I+ flish predominated with smaller
percentages of Age 111+ flsh, Hook-and-11ne gear was [neffective In
samplTng steelhead less than 130 mm (Age I+), but was effective In
samplTng larger flsh. Length frequencies of steelhead caught by anglling
were similar from 1980 to 1983 (Appendix D). We measured 893 steelhead
which ranged from 90 to 370 mm (Fig. 10).

We observed cutthroat trout In 57 of 60 transects sampled. Cutthroat
ware most abundant In transects between Rapid River and Tappan Falls and
|least abundant below Big Creek. MNumbers of cutthroat were simllar from
1981 to 1983 and averagaed 159 per 20 transects (Table 5). Densities of
cutthroat ranged from 2.4 to 3.7 fI1sh/100 m and averaged 3.1 fish/100 m,
Cutthroat per unit surface area Increased from 0,19 to 0.35 fish/100 mé
from 1981 +o 1983. Cutthroat abundance is affected by seascnal movements
as Mallet (1563) observed.

Length frequencies of hook-and-|Iine caught cutthroat were simllar from
1980 +o 1983 (Appendix D). We measured 1,009 cutthroat which ranged from
130 +o 430 mm (Fig. 10). Forty-eight percent of the fish exceeded 300 mm
and 0.2% exceeded 400 mm. We observed a decline In the abundance of
cutthroat larger than 300 mm from 1980 fto 1983 In our hook-and-line
samples. The percentage of |arge cutthroat (>300 mm) also declired In our
snorkelIng surveys from 62% In 1980 to 53% in 1983 (Table 5).
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Table 4. Age frequency of juven|le steelhead observed In twenty Middle
Fork Salmon Rlver transects, 1980-1983,

R i B

i I i N
Voar mmwai%
1980 36 53 1
1981 45 42 13
1682 45 43 12
1683 25 56 19

27




Numbers of fish (non-steelhead) observed In Middle Fork Salmon River transects,

August 1983,

Table 5.

EEEERDEE

Radslde

fish (+,-)

Morthern

Juwanila
Bull Mountaln

ch il nocok

13

Lot Bt

LT 3]

14

12
1
1

10

11

11

12

11

13
14
15
16

10

18

17
18
19
20

Total numbers 139

v

115

13

Number of transects where

specles present:

20 .

17

17

17




In additlon to steelhead and cutthroat, we also cbserved and capfured
other game flsh and nongame specifes. Although we did not record thelr
sbundance, mountaln whitefish were the mest abundant game fish as Corley
(1972) and Jeppson and Ball (1979} also cbserved. Mountaln whitefish were
present in all 80 snorkeled transects from 1980 to 1983. We captured 48
mountaln whitefish with angling gear and 94% exceeded 280 mm,

Bull trout were often difficult to observe, and snorkeling did not
provide a reliable estimate of thelr abundance. We counted 26 bull trout
In 60 transects (Thurow 1982a, 1983) (Table 5)., Corley (1972) and Jeppson
and Ball (1979) cbserved only 14 and 1 bull trout, respsctively, In the 21
transects they snorkeled In 1971 and 1978. We also caught few bull frout
with artificial flies, comprising less than 1% of the 1,942 fish caught
(Table 3). In 1959 and 1960, the percentage of bull trout In the catch
ranged from 4 to 148 (Mallet 1963)., The fish we caught in summer ranged
from 150 +o 360 mm. We also captured bull trout during spring and fall
surveys ranging up to 560 mm. As Jeppson and Ball {1979) cbserved, most
bull trout in the Middle Fork are caught during the spring and fall
months, Mallet (1963} reported that bull trout migrate Into fhe Middle
Fork from the mainstem Salmon River during the fall and winter.

Juvenile chincok salmon were in |low abundance and we observed 294 In
60 transects (Table 5). Captured chinock salmon ranged from 75 to 115 mm.,

We could not differentiate ralnbow = cutthroat trout hybrids while
snorkel ing. We captured 28 with hook=-and=-line, ranging from 180 to 410
mm. Forty=three percent exceeded 300 mm and 11% exceeded 350 mm.

Northern squawflsh (Ptychochellus oregonens(s) and suckers {(Catostomus

5p.) were most abundant In rilver sections below Tappan Falls (Table 5).
We observed northern squawfish in only 4 of 33 fransects snorkeled above

the falls, Hedside shiners (Blchardsonlus balfestys! were observed In one

transect each of the three years.
Tributaries

Juvenile steelhead were much more abundant in tributaries +than in the
Middle Fork. Tributaries provide the principal rearling habitat for
steelhead in the dralnage. We snorkeled 1533 transects In twelve major
tributaries and observed 2,263 juvenile steelhead for an average of nearly
15 per transect (Table &},

Most transects ranged from 20 to 50 m long and varied conslderably In
width depending on the streams (Appendix E). Rubble was the predominant
substrate, followed by gravel and boulders. Sand and si!t comprised a
small proportlon of the substrate In most stream sectlons. Bear Valley
Creek, upper Marsh Creek and Elk Creek contalned the largest percentage of
sand substrate. Riparian vegetation consisted of grasses, sedges, various
brush and shrubs. Forest canoples of pine and flr were generally sparse,
Water temperatures ranged from 9 o 17 C In individual tributary sectlons.
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Length frequency of juvenile steelhead and cutthroat trout
caught by angling in the Middle Fork Salmon River, 1980-1983,
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Sections of Big, Camas, Loon and Wilson creeks supported the largest
numbers of jJjuvenile steelhead per transect. Based on angling surveys,
lower sections of Marble Creek contaln similar, large numbers of juvenile
stealhead, but turbid water conditions prevented a snorkeling survey of
the stream In 1983, Simllarly, turbid water conditions prevented us from
adequately surveying juvenlle steelhead densitlies In Monumental Creek,.

All 12 of the major drainages we surveyed (Bear Valley, Big, Camas,
Indian, Loon, Marble, Marsh, Pistol, Rapid River, Sheep, Sulphur and
Wilson cresks) contained populations of juvenile steelhead. In lower
Brush Creek, we also observed juvenile steslhead, but did not snorkel any
transects.

We located barriers to anadromous flish migratlion on upper sections of
Indian, Sheep, Sulphur and Wilson creeks and on the lower kilometer of
Brush Creek, Both Wilson and Brush creeks supported populations of
residual ized steelhead (resident ralnbow trout} above the barrliers.

Densitlies of jJjuven|le steelhead wlthin accessible tributary sectlions
ranged from 0.2 to 10.5 fish per 100 m? snorkeled (Table 6). Sections of
Big, Cemas,.loon, Plstol, Sheep and Wllson creeks supported the |argest
densities of Juvenile steelhead.

Angling was also effective In collecting data on +tributary fish
populations. Juvenile steelhead comprised a majority of the fish caught,
followed by cutthroat, bull trout and rainbow x cutthroat trout hybrids
(Table 7). | did not Include mountain whitefish and jJjuvenile chinock
salmon In calculations because angling was Ineffective In sampling. We
captured steelhead, cutthroat and bull +trout In proportion +o thelr
abundance as reflected by similar ratios for angling and snorkelling
samples. Of 4,275 fish sampled In tributaries, 813 were steelhead, 163
cutthroat and 3% bull trout.

Age frequencles of steelhead observed by snorkeling averaged 42§ Age
I+, 52% Age |I+ and 6% Age |11+ (Table 6). Age |ll+ steelhead were less
abundant in tributaries than in the Middle Fork, where they comprised 11
to 198 of the steelhead annually.

Angling continued +o be Iineffective In capturing steelhead less than
150 mm. We measured 1,992 juvenile steelhead which ranged from 80 to 370
mm (Flg. 11). Fish larger than 250 mm were probably resident ralnbow
trout or reslduallized steelhead. Flsh of this size comprised 3% of the
catch In tributaries compared to 9% In the Middle Fork.

Cutthroat were uncommon In most areas of the tributaries. We cbserwved
415 cutthroat Im 153 transects snorkeled for a mean of 2.7 per transect
(Table 6). Flfty=six percent of the areas we snorkeled contained less
than one cutthroat per transect, and 32f of the areas did not support any
cutthroat. The upper section of Marble Creek supported the largest
density of cutthroat trout (20.8/fransect), followed by Indlan
(7.6/transect) and Plstol creeks (6,2/transect) (Table 8). Sixty-sight
percant of the cutthroat we observed were sampled In the Indlan, Marble
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Continued.

Table 8.

Fish cbserved
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Figure 11. Length frequency of juvenile steelhead and cutthroar trout

caught by angling in Middle Fork Salmon River tributaries,
1981-1983,



and Pistol creek dralnages. Areas of Blg, Sheep and Sulphur creeks also
contained abundant cutthroat trout populations, Headwater sections of
Brush, Indlan and Sulphur creeks support resident populations of cutthroat
above barrier falls.

Denslties of cutthroat within tributary sectlons ranged from 0.05 to
14.7 fish per 100 m? snorkeled (Table 8). Upper Marble Creek supported
the largest cutthroat densities followed by sections of Indian, Pistol,
Sheep and Sulphur creeks, which contalned 1.3 to 2.2 fish per 100 m2.

Length frequencles of cutthroat observed by snorkeling In tributaries
averaged 108 for fish less than 100 mm, 47% 100 to 200 mm, 34% 200 to 300
mm and 9% larger than 300 mm (Table 6). Sections of Marble, Indlan,
Plstel and Sulphur creeks contained the largest number of fish less +than
200 mm. Sections of Big, Loon and Pistol creeks contalned the largest
number of cutthroat which exceeded 300 mm. 'm comparison, resident
curthroat In upper Indlan Creek averaged 4% less than 100 mm, 56% 100 to
200 mm, 30% 200 to 300 mm, and no cutthroat exceeded 300 mm.

Cutthroat captured with angling gear ranged from 60 to 410 mm and a
majority (59%) ranged from 100 +o 200 mm (Fig. 11), In comparison,
resident cutthroat in upper Indian Creek rarely exceeded 250 mm (Thurow
1983). Mature, resident cutthroat less than 200 mm were also captured In
that section,

Bull frout were usually sympatric with cutthroat and were most
prevalant Tn Indlan, Loon, Pistol and Sheep creeks (Table 6). Bull frout
were uncommon in most other tributary sections. We cbserved 84 In 153
transects. FIfty percent of the areas we snorkeled did not support any
bull trout. We observed bull trout above barrier falls In Indian and
Wilson creeks,

Eighty bull trout, ranging from 130 to 425 mm, were captured in
tributaries (Fig. 12}, A majority (80%) were less than 250 mm.

Mountaln whitefish were present In all tributaries except Sheep Cresk,
and 682 of the areas we snorkeled contalned mountaln whitefish., Mountain
whitefish were most prevalent In the deepest stream sections, where they
exhiblted schooling behavior. Young-of-the-year mountaln whitefish were
observed in Bear Valley and Marsh creeks. We captured 33 mountain
whitefish ranging from 270 to 420 mm in the tributaries. Mountain
whitefish were not captured in proportion to thelr abundance.

Juvenile chlnock salmon were not common and we observed 411 in 153
transects (Table 6). Sixty-two percent of the areas contained Juvenlle
chinook salmon. We observed Juvenlle chinook salmen In all tributaries
except Sheep and Wilson creeks, We captured 14 jJuvenlle chinock salmon
with angling gear ranging from 80 to 140 mm. One precoclal male captured
In August measured 165 mm.

The only non-indigenous specfes we observed were brook frout

(3alvelinus fontinalls), which had been Introduced In Bear Valley, Big and
Marsh creeks In the early 1900's. We observed 13 brook trout within flve
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transects In upper Big Creek, 5 brogk tfrout, respectively, In single
transects In Sack and Cache creeks (tributaries to Bear Valley Cresk) and
167 brook trout in five transects in Marsh Creek above Capehorn Creek. A
single, 45-meter-long transect In Marsh Creek near Kelly Creek contained
99 brook +rout.

Other specles, Including dace (Rhinichthys sp.), sculpins (Cottus sp.)
and suckers, were observed In tributaries while snorkeling, but we did not
record thelr abundance.

Detalled descriptions of tributaries sampled in 1983 are provided [n
the next section. D[Data collected Tn tributaries sampled in 1981 and 1982
are provided In Thurow (1982a, 1983}

Bear Yalley Creek

Newberry and Corley (1984) electrofished 13 tributaries to Bear Valley
Creek and two sites within Bear Valley Creek in August 1982. Sampling
sltes were located In streams between Fir and Cassner creeks. Of the 15
sites surveyed, steelhead were collected In nine sites, bull trout In
elght, brook +trout in seven and chinook salmon In three. Three adult
chinock salmon were sighted near the dredge mining area on August 16,
Mountain whitefish were collected In six sites.

Steelhead were most abundant In Cache and Wyoming creeks and in an
unnamed stream between Cold and Wyoming creeks. Only 51 steelhead were
coltected In 22 sites which were electrofished.

Big Creek Tributfaries

We attempted to snorkel additional transects In Monumental Creek In
August 1983, but turbid water conditions prevented our surveys. Qur
August 1981 surveys cbserved densitles of 216 steelhead per 100 mZ In the
lower 3 km of Monumental Creek. We also observed cutthroat, Juvenile
chinock salmon and mountain whitefish in fThat section. I+ is possible
that large sediment Influx to Mule and Monumental creeks In July 1981
caused some rearing flsh to emigrate from the section.

We cbserved rearing habitat In Monumental Creek from the West Fork
Monumental Creek to Big Creek during 1983 spring surveys. The previously
described sediment Influxes to Mule and Monumental creeks have probably
affected the rearing capabllities of Monumental Creek. Embeddedness
sampl ing by Burns (1983) illustrates the extensive sedimentation of the
substrate. Invertebrate hablitat utllized Immediately below Mule Cresk was
limlted to the swiftest portions of the stream (James M. Montgomery,
Consulting Engineers 1983). ' Slower moving areas were completely covered
with sediment.
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Personnel from Montgomery Englneers conducted electrofishing surveys
of eight 60 m transects in Monumental Creek on October 5-6, 1983, between
Buck and Mule creeks (James M. Montgomery, Consulting Engineers 1983), A
total of 29 juvenlle steelhead were captured, which ranged from
young-of-the—year (35 to 70 mm) to 215 mm (fork length). Steelhead were
present throughout the transects below Century Creek and were most
abundant below Mule Creek. Bull trout, juvenile chinook salmon, mountaln
whitefish and cutthroat were also captured. Surveys In July and August
would provide more rellable estimates of maximum rearing densities, since
emigration may have begun in October.

Brush Creek

Brush Creek contains scattered rearing areas throughout the area
surveyed (mouth to 0.8 km above Horn Creek)., A hydropower diversion for
the Flylng "B"™ Ranch creates a barrier to migration approximately 1.6 km
above the mouth. We captured Juvenile steelhead, cutthroat and bull trout
below the diversion (Table 9}, A small, unscreened Irrigation dltch
approximately 0.4 km below the diversion may Impact migrating fish, In
which case, some form of screening would be benefliclal (May 1983).

A natural rock barrier exists approximately 0.8 km above the
diversion, and we captured ralnbow, cutthroat and ralnbow x cutthroat
trout hybrids between the two barrfers (Table 9). Above the barrier we
also captured ralnbow, cutthroat and hybrids. Cutthroat comprised 20% of
the catch above the barrier and 10% below.

Camas Craek

To monitor the annual trend In Juvenile steelhead densities within
tributaries, we recounted five transects in Camas Creek from 1981 to 1983
(Table 8). Densitles of Juvenile steelhead remained very simllar from
1981 to 1983, ranging from 7.3 +o 9.5 fish/100 m?. Using a Kruskal-Wallls
test, densitles of Age |+ steelhead and total steelhead (all age groups)
were not significantly different from 1981 to 1583 (P<0.05).

Juvenlle chinook salmon were uncommon In 1981 and abundance [ncreased
neariy ten and six times In 1982 and 1983, respectively. Juvenile
stealhead comprised 99% of the fish caught In Camas Creek [n 1983 (Table
a).

Yel lowJacket Creek, the largest tributary to Camas Creek, suppeorts an
abundant population of steelhead between the Yellowjacket Mine and Camas
Creek. We observed 157 in 5 transects for a density of 9.9 fish per 100
mZ (Table 8). Steelhead comprised 99% of the fish captured, followed by
cutthroat, bull trout and rainbow x cutthroat trout hybrids (Table 9).
Steelhead ranged from 90 fo 260 mm (Fig. 13).
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Figure 13. Length frequency of juvenile steelhead caught in Yellewjacket
Cresk, July 1983.

43



We captured Juvenile steelhead and chinook salmon in the West Fork
Camas Creek up to Pole Creek.

Loon Creek

Transects were surveyed In Loon and Warm Springs creeks in 1981. We
surveyed Loon Creek above Mayfield Creek and the East Fork Mayfleld Creek
in 1983. Both sections contaln sultable rearing habltats and we captured
stee|head, cutthroat, bull trout and mountain whitefish (Table 9).

Marble Creek

We observed juvenile steelhead in Marble Creek up to Cornish CLreek.
The section between Blg Cottonwood Creek and Sunnyside Creek supported an
abundant population of cutthroat (Table 8). Young-of-the-year salmonids
were present in all fransects, Indicating the presence of nearby spawning
areas. We also observed cutthroat In both Sunnyside and Cornish creeks
(Table 6).

Cutthroat comprised 88% of the fish captured above Cottonwood Creek,
fol lowed by steelhead and bull trout (Table 9). Most cutthroat ranged
from 60 to 230 mm (Fig. 14).

We were not able to snorkel sections of Marble Creek below Cottonwood
Creek due to turbid water conditlons. Hook-and-line surveys In August
1982 and September 1983 documented a |arge abundance of juvenile steelhead
below Trail Creek. In 1982, we capturad 151 game flish In approximately 20
man hours of angling on Marble Creek below the Mitchell Ranch. Juvenile
steelhead comprised 89% of the catch, cutthroat 8% and Juvenile chinook
salmon 3%. In 1983 we captured 162 game fish on an angling survey between
the mouth and Trall Creek. Steelhead comprised 73} of the catch and
cutthroat 20%, with juvenile chinocok salmon, ralnbow x cutthroat tfrout
hybrids and mountalin whiteflsh alsc present (Table 2).

Juvenile steelhead captured below Trall Creek ranged from 80 to 300 mm
(Flg. 14). Cutthroat In the same area ranged to 380 mm, and |arge
cutthroat (>250 mm) were more abundant In sections below, than above,
Cottonwood Cresk,

In August 1980, Reingold (1981) surveyed the entire length of Marble
Creek with hook=-and-line gear and alsc observed cutthroat to be most
abundant In upper sections and steelhead In lower areas. He observed
juvenile chinock salmon In most pools between Dynamite and Canyon creeks.
Six adult chlincok salmon and four redds were observed in the same area.
Numerous fry and Age | fish were cbserved In the lower 0.4 km of Trail
Creek. Idaho Department of Fish and Game blologlsts have photographs of
chinoock salmon spawning near the mouth of Sunnyside Creek In 1978,
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Personnel from Montgomery Engineers surveyed sections of Marble Cresk
on September 16, 1981, September 23, 1982 and October 5, 1983 near
Sunnyside Creek and 0.8 km below Safety Creek (James M. Montgomery
Consulting Englinesrs 1983). For the +three samplings combined, the
consultants captured 66 cutthroat and 1 steelhead near Sunnyside Creek and
70 cutthroat below Safety Creek. Sculpin were abundant at both sites.
Fork lengths of cutthroat and steelhead ranged from 30 +to 170 mm and &0 ‘o
120 mm, respectively. Benthlc macrolnvertebrate taxa and densities were
also sampled (James M. Montgomery Consulting Englineers 1983), Eleven
orders represented by approximately 25 famllles and at |east 40 genera
were sampled.

Papoose Creek

A probable migration barrler exists In Papocse Creek approximately
200 m above the mouth. We did not survey fish populations In the stream.

Sheap Creek

Juven|le steelhead were abundant In the lower 3 km of Sheep Creek and
we observed 90 In five transects (Table 8). Cutthroat and bull trout were
also present.

Sulphur Creek

We cbserved Juven!le steelhead, cutthroat, Juvenlle chlnock salmon and
mountaln whitefish In Sulphur Creek downstream from Nerth Fork Sulphur
Creek (Table 6). Juvenile steelhead were most abundant In the pocket
water below the Morgan Ranch, Above that polnt, we observed or captured
only cutthroat and bull trout (Table 9).

An lsolated population of cutthroat occurs above a migraticn barrier,
appreximately 3 km above the North Fork,

Wilson Creek

A migraticn barrier occurs In Wllson Creek approximately 0.4 km below
the confluence of Alpine Cresk, Above tThe barrlier, we observed an
abundant population of residuallized steelhead or reslident ralnbow trout
and bull trout (Table 6). Below the barrler, we observed steelhead and
mountaln whiteflsh. Fish below the barrier had a length freguency
distribution similar to those above the barrier (Fig. 13).
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Life History and Movements

The life history and movements of Middle Fork steelhead are complex
and variable. Differences in tTime of entry into the upper Saimen River,
migration speed and seasonal staging are |lkely Influenced by both
environmental and genetic factors.

Middle Fork steelhead are summer-run fish (migrating Into the Columbia
River In summer), which appear t¢ be predominantly "Group B"™ steelhead.
By definition, "Group B™ steelhead pass Bonneville Dam after August 25 and
a8 majority are large (exceeding 71 cm) after spending two years In the
ocean. Middle Fork steelhead are predominantily large fish, averaging 81
to B6 cm. We captured 170 adult steelhead in the Middle Fork from 1981 to
1983 and 853 exceeded 76 cm (Thurow 1983). Flish ranged up to 99 cm.
Female steelhead appeared to be predominant In the early portlons of the
run, as sex ratlos averaged 5.2 females per male in Octocber=November 1981
and 3.5 females per male In March=April 1982. '

A portion of the steelhead destined for the Middle Fork ascend the
Salmon River In fall, while the remainder over-winter In the Snake Rlver
(Mallet 1970). A portion of the run stages In pools below the Middle
Fork, while some fish "wander" wldely above and below the Middle Fork.
Most wild steelhead begin moving above the South Fork Salmon River after
mid=-September. A segment of the rum enters the lower 10 to 15 km of the
Migdle Fork in fall (Table 10). We cobserved increasing numbers of
steelhead staging In the lower Middle Fork after October 1 (Fig. 16). On
August 30, 1982, we observed eight adult steelhead in the lower 0.8 km of
the Middle Fork. The fish appeared to be large (>71 cm) wild fish, but
due to timing, were obviously not group "BY steelhead. Local anglers
recalled that during the 1950's, anglers occassionally caught "large
numbers" of steelhead during August in the lower km of the Middie Fork.
It is possible that both Group "A"™ and "B"™ steelhead spawn within the
Middle Fork drainage.

Historlcally, anglers caught adult steelhead more than 48 km upstream
on the Mlddle Fork In Qctober and Movember. Between 1981 and 1983, we
could not |ocate any fish more than 14 km up the drainage In fall.
Presently only small numbers of steelhead stage In the lower portions of
the drainage in fall.

Returns of tagged steelhead I1llustrate fthat many of the adult
stealhead which currently ascend the Middle Fork In fall do not overwinter
there. Instead, they re-enter the maln Salmon River, likely with the
onset of winter.

In the spring, steelhead beglin staging In the lower 0.8 km of the
Middle Fork. These fish are extremely vulnerable to angling, and In 1982,
three Department personnel captured 33 fish In a single day. MNumbers of
staging steelhead Increased In April, and on April 1, 1983, | cbserved 72
adult steelhead in the lower 400 m of the Middle Fork (Fig. 16). The
spring migration of steelhead Into the Middle Fork resulted In large
catches near the mouth that were documented during March and April, 1958
to 1962 (ldaho Department of Fish and Game flles, Bolse).
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Table 10. Results of spring and fall surveys for adult steelhead In the
Middle Fork Salmon River drainage, 1983.
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Number steelhead

Date Location River km caught or observed
15=17 March Flying "B" Ranch to
Camas Creek 48-57 3 adul|ts, river km 51
4=7 October Flying "B" Ranch to
main Salmon River 0-48 4 adults, river km 1
2-4 November Big Creek vicinity 26-31 Ne adults

15=18 November Flyling "B" Ranch to
main Salmon River 0-48 2 adults, river km 1
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