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ABSTRACT

The goal of Idaho Steelhead Monitoring and Evaluation Studies (ISMES) is to collect
data that provides guidance for restoration of wild and natural steelhead Oncorhynchus mykiss
populations in the Clearwater and Salmon river drainages by assessing abundance, habitat,
genetic, and life-history characteristics. During 2006, technicians caught 40 wild females and 29
wild males at the Fish Creek weir. We estimated 119 wild adult steelhead spawned in Fish
Creek in 2006. Escapement has declined since 2003. Median date of adult passage at
Bonneville Dam during the 2005-2006 spawning run, based on fish tagged with passive
integrated transponder (PIT) tags, was September 13, 2005. Mean density of age-1 steelhead
varied among streams and strata from 0.00 to 15.73 fish/100m?. In Clearwater River tributaries,
mean densities of age-1 and all parr steelhead densities decreased from those observed in
2005 in seven stream strata but increased in seven stream strata. In Salmon River tributaries,
mean densities of age-1 steelhead decreased from those observed during 2005 in the four
streams surveyed both years. Project personnel and cooperators PIT-tagged 16,227 juvenile
steelhead during 2006. During the spring emigration, 6,064 steelhead smolts tagged by ISMES
personnel or cooperators were detected passing Lower Granite Dam. Emigration timing varied
by population. Scales were collected for age estimation in 2006 (197 adults and 1,702 juveniles)
but final ages have yet to be assigned. Lastly, water temperatures were recorded at 12 locations
in the Salmon River drainage and 25 locations in the Clearwater River drainage. Data are
available from the second author on request.

Authors:
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INTRODUCTION

Populations of steelhead trout Oncorhynchus mykiss in the Snake River basin declined
precipitously following the construction of hydroelectric dams in the Snake and Columbia rivers.
Raymond (1988) documented a decrease in survival of emigrating steelhead trout and Chinook
salmon O. tshawytscha from the Snake River following the construction of dams on the lower
Snake River during the late 1960s and early 1970s. There was a period of recovery in the early
1980s for steelhead but then escapements over Lower Granite Dam into the Snake River basin
declined again. While hatchery returns increased, the run of naturally produced steelhead
remained low, especially for stocks with later run timing (B-run populations; Busby et al 1996).
Steelhead trout were classified as threatened under the Endangered Species Act (ESA) in 1997.

Federal management agencies in the basin are required to mitigate for hydroelectric
impacts and provide for recovery of all ESA-listed salmonid populations. In addition, the Idaho
Department of Fish and Game (IDFG) has the long-term goal of preserving naturally-
reproducing steelhead populations and recovering them to levels that will provide a sustainable
harvest (IDFG 2007). Management to achieve these goals requires an understanding of how
salmonid populations function (McElhany et al. 2000) as well as regular status assessments.
However, specific information on Idaho steelhead populations is lacking in almost every regard
(ICBTRT 2003). Key demographic parameters, such as population density, age composition,
genetic diversity, recruits per spawner, and survival rates, are necessary to make status
assessments and guide efforts to meet mitigation and recovery goals.

This project was originally entitled the Idaho Steelhead Supplementation Study and it
was designed to assess the effects of supplementation and to gather life history and genetic
data from wild steelhead populations. The small-scale supplementation experiments began in
1992 and were completed in 2004 (Byrne 2005). The project was renamed Idaho Steelhead
Monitoring and Evaluation Studies (ISMES) in 2005. This report documents the work conducted
from January 1, 2006 to December 31, 2006. Previous reports summarized the work performed
before January 1, 2006 (Byrne 1994; Byrne 1996; Byrne 1997; Byrne 1999; Byrne 2001a; Byrne
2001b; Byrne 2002; Byrne 2003; Byrne 2004; Byrne 2005; Byrne 2006).

OBJECTIVES

The goal of ISMES is to collect data that provides guidance for restoration of wild and
natural steelhead populations in the Clearwater and Salmon river drainages. Data were
collected chiefly by intensive monitoring of the Fish Creek population in the Lochsa River
drainage, but also by extensive efforts on other selected spawning tributaries in the Clearwater
and Salmon river basins. There were seven objectives in 2006.

1. Estimate adult escapement at the weir on Fish Creek.

2. Track adult fish tagged with passive integrated transponders (PIT) tags while juveniles in
Fish Creek through the hydrosystem using detections recorded in the PTAGIS database.

3. Estimate juvenile densities in Fish Creek and other selected spawning tributaries.
4. Collect and PIT-tag emigrating juveniles in Fish Creek and other selected spawning
tributaries.



5. Estimate detection rates and travel times of PIT-tagged juveniles from tributary to Lower
Granite Dam for the 2006 out-migration.

6. Describe age composition of juveniles and adults.
7. Document water temperatures in selected spawning tributaries.
METHODS

Estimate Steelhead Escapement in Fish Creek

Personnel installed the Fish Creek weir from March 1 to March 7, 2006. The crew began
trapping adults by closing the weir during the afternoon of March 7. Although the river level was
usually higher than the 10-year median flow from April 3 to May 22 (Figure 1), the weir frame
remained intact throughout the spawning run. However, the trap tenders had to remove pickets
and open the holding box from May 16 to May 22 due to high flow. On the afternoon of May 22,
the trap tenders were able to close the weir and resume trapping operations.

Adult steelhead trapped at the weir entered a holding box that was checked throughout
the day. When adults were present, the trap tender removed them with a net and placed them in
a large plastic water trough. The trap tender determined the sex of each adult fish based on
external characteristics, measured fork length to the nearest cm, scanned for the presence of a
PIT tag, collected scales, snipped a small portion of the anal fin for future genetic analysis, and
used a paper punch to mark the right operculum before releasing the fish upstream of the weir.
Steelhead kelts were collected at the weir and checked for a right operculum punch, sexed,
scanned for a PIT tag, and measured for length. If the kelt was alive, the trap tender punched
the left operculum and passed it downstream of the weir.

We estimated the adult steelhead escapement using two methods: 1) a minimum
estimate based on the total number of adults trapped in the upstream live-box and the number of
unmarked kelts recovered, and 2) Bailey’s modification of the Petersen estimator (Ricker 1975):

~ M
N = (C+])
R+1

where N is the total escapement, M is the number of marked adults passed upstream of the
weir, C is the total number of kelts recovered, and R is the number of marked kelts recovered.
This mark-recapture estimate was made using the method of maximum likelihood as
implemented in software developed by Steinhorst et al. (2004).

PIT-tagged Adult Steelhead Returns

The PTAGIS database (www.psmfc.org) was queried on June 15, 2006 to find records of
adult fish returning. Dates adult steelhead were detected at Bonneville, McNary, and Lower
Granite dams were obtained. We restricted the query to include only those fish that were PIT
tagged in Fish Creek as juveniles and were detected as adults between July 1, 2005 and May
30, 2006. These fish were expected to return to Fish Creek and spawn during spring 2006. We
calculated the proportion of adults detected at Bonneville Dam later detected at McNary Dam,



Lower Granite Dam, and the Fish Creek weir. We calculated the number of days the spawners
spent in Fish Creek for all PIT-tagged adults that were recaptured as kelts.

Estimate Wild Juvenile Steelhead Densities

A field crew did a systematic snorkel survey to estimate the density of fish by species
and size category within the primary steelhead production area in each study stream. Each site
consisted of a single distinct habitat type (pool, pocket water, riffle, or run) chosen randomly
throughout the stream. The number of snorkel sites per habitat type was proportional to the
type's abundance in the stream. A minimum of seven sites per kilometer of stream were
snorkeled. Each snorkel site was separated by at least one distinct habitat type change from a
prior site. One to five snorkelers counted fish in each site, depending on the stream size.
Snorkelers estimated the size of all fish to the nearest inch (25.4 mm) except Chinook salmon
parr, dace Rhinichthys sp., and sculpin Cottus sp. After the crew snorkeled each site, they
measured site length and three to six widths to calculate the surface area.

Chinook salmon parr were counted and classified as age-0 (<100 mm) or age-1
(2100 mm). Steelhead parr were classified as age-1 (76 mm to 127 mm) or age-2+ (>127 mm).
Because steelhead fry (age-0, <75 mm) are indistinguishable from westslope cutthroat trout
O. clarkii lewisi fry, snorkelers classified both as trout fry. We did not partition westslope
cutthroat trout, bull trout Salvelinus confluentus, brook trout S. fontinalis, or mountain whitefish
Prosopium williamsoni into age classes. Mean densities (fish/100 m?) by habitat type in each
stream stratum were calculated for trout fry, the two age classes of steelhead and Chinook
salmon, resident trout, and mountain whitefish.

During the summer of 2006, ISMES crews snorkeled Beaver and Frenchman creeks in
the Salmon River drainage; Lick Creek and the Secesh River in the South Fork Salmon River
drainage; Bascom Canyon, Hard, and Hazard creeks in the Little Salmon River drainage;
Gedney, West Fork Gedney, and O’Hara creeks in the Selway River drainage; and Canyon,
Crooked Fork, Deadman, Fish, Hungery, Bald Mountain, Boulder, Stanley, Weir, Post Office,
and Lake creeks in the Lochsa River drainage (Figure 2). The boundaries of the stream strata
surveyed are given in Tables 1 and 2. Crews began surveys in the South Fork Red River on
June 27, 2006 and completed the surveys in Hard Creek on August 19, 2006. Snorkel
conditions were excellent in all streams during the summer surveys.

PIT Tag Juvenile Steelhead from Wild Populations

During 2006, this project operated screw traps in Fish Creek, Lick Creek, and the
Secesh River downstream of Lick Creek in order to place PIT tags in wild steelhead juveniles
(Figure 3). The Lick Creek trap was fished from June 19 to July 19, 2006. The flow in Lick Creek
was too low to turn the screw trap after July 19, and it was removed on September 4, 2006. The
IDFG Secesh River trap was fished from June 27 to October 26, 2006. At Fish Creek, the screw
trap was fished continuously from early March until ice-up in November, river conditions
permitting. The traps were checked daily, and the number of steelhead captured and tagged
was recorded. Each fish was scanned before tagging to verify that it had not been tagged
previously. All steelhead >80 mm were PIT tagged, measured (fork length) to the nearest mm,
and weighed to the nearest 0.1 g.

Project personnel also coordinated steelhead tagging at screw traps used in the Idaho
Supplementation Study (ISS). Steelhead were tagged at eight ISS screw traps operated by



IDFG in Crooked Fork Creek, Colt Killed Creek, Red River, SF Salmon River at Knox Bridge,
Pahsimeroi River, Lemhi River near Hayden Creek, Marsh Creek, and the Salmon River at
Sawtooth Fish Hatchery; and three ISS traps operated by the Nez Perce Tribe in the South Fork
Salmon River drainage in Lake Creek, upper Secesh River, and Johnson Creek (Figure 3).

In addition to the screw traps, ISMES crews PIT tagged wild steelhead that were
collected by angling in Fish Creek on June 26 and July 11, 2006, Gedney Creek on July 24, and
the Little Salmon River from August 28 to September 2, 2006. We combined all fishing
occasions in each stream for the data analysis. Crews from NOAA Fisheries, Pasco,
Washington (supervised by Steve Achord) tagged juvenile steelhead >100 mm that were
collected during their summer sampling of Chinook salmon parr in Big Creek and Herd Creek
from August 7 to August 14, 2006 (Figure 3).

We calculated the number of steelhead PIT tagged and their mean length each month at
each collection site. The length frequency at each site where 2200 steelhead were PIT tagged
was plotted by grouping fish into 5 mm interval length classes (e.g., class 70 = fish 70-74 mm,
class 75 = fish 75-79 mm, etc.).

Estimate Detection Rates and Travel Times for PIT-tagged Steelhead Smolts

We queried the PTAGIS database on November 7, 2006 and obtained the date and dam
of detection, date of tagging, and the length and weight at tagging of all wild steelhead smolts
tagged at ISMES release sites and subsequently detected at Lower Granite (LGR), Little Goose,
Lower Monumental, McNary, John Day, and Bonneville dams during 2006. For each release site,
we calculated the number of smolt detections from steelhead that were tagged from March 1,
2006 to May 31, 2006 (Period 1); August 15, 2005 to December 15, 2005 (Period 2); June 1,
2005 to August 14, 2005 (Period 3); fish tagged March 1, 2005 to May 31, 2005 (Period 4); and
all fish tagged before March 1, 2005 (Period 5). For each tag period, we determined the number
of steelhead juveniles that were tagged and the number of tagged fish that were detected as
smolts in 2006. We calculated the percentage of steelhead that were 2125 mm when tagged that
were detected as smolts in 2006 from each period.

We used the length of fish PIT tagged between August 15, 2005 and May 31, 2006 to
estimate the mean smolt length from each stream. Steelhead tagged and detected during the
spring 2006 (Period 1) were undergoing smoltification as they migrated to the ocean. Steelhead
that were tagged between August 15, 2005 and December 15, 2005 (Period 2) and detected as
a smolt in 2006 may grow after being tagged; however, most steelhead growth occurs before
August each year (A. Byrne, unpublished data). Steelhead tagged prior to August 15, 2005
(Periods 3, 4, and 5) had additional time to grow before smolting; hence, their length at the time
of tagging would likely underestimate smolt length. We determined the date that 10%, 25%,
50%, 75%, and 90% of the total number of smolt detections at LGR was attained from each
stream regardless of the tagging date.

Estimate Age Composition of Adult and Juvenile Steelhead Populations

Trap tenders collected scales from adult steelhead trapped at Fish Creek and at the
Rapid River fish hatchery weir. Personnel collected scales from juvenile steelhead caught in
screw traps in Fish Creek, Lemhi River, Secesh River (IDFG trap), and the Salmon River at
Sawtooth Fish Hatchery. The collectors measured the fork length of each fish and obtained



scales from the preferred area (MacLellan 1987). This area is located just above the lateral line,
posterior of a vertical line drawn from the posterior end of the dorsal fin.

Adult and juvenile scales were mounted between two glass microscope slides. Scales
were viewed on a computer video monitor using a Leica DME microscope and a Leica DC300
digital camera. A technician chose the best scale(s) for aging the fish and saved the scale as a
digitized image. Most juvenile scale images were obtained using 100x magnification, and most
adult images were obtained using 25x magnification. The saltwater ages of adults and the
freshwater ages of juvenile steelhead were determined by counting the number of overwinter
annuli. Scales were aged without knowledge of the length of the fish.

Chinook Salmon Parr, Resident Trout, and Other Fish Trapped at ISMES Screw Traps

Trap tenders recorded the number of steelhead parr that were too small to tag (usually
<80 mm), cutthroat trout, bull trout, and Chinook salmon parr that were caught in the Fish
Creek, Lick Creek, and Secesh River screw traps each day. They recorded the number of
longnose dace Rhinichthys cataractae and speckled dace R. osculus that were caught each day
at the Fish Creek trap. The trap tenders PIT tagged bull trout, Chinook salmon parr, and
cutthroat trout at each trap. All PIT-tagged Chinook salmon parr, cutthroat trout, and bull trout
were measured to the nearest mm and weighed to the nearest 0.1 g. A daily subsample of
longnose and speckled dace was measured and weighed at Fish Creek.

Document Water Temperature in Steelhead Streams

Water temperatures were recorded with HOBO™ temperature recorders to obtain yearly
temperature profiles from streams with wild steelhead populations. The water temperature was
recorded at 12 locations in the Salmon River drainage and 25 locations in the Clearwater River
drainage (Table 3). The streams span a range of elevation, geomorphic, and vegetative cover
found in Idaho’s steelhead streams. Water temperatures were recorded every 0.25 h to 0.5 h
from early spring until late October. Winter water temperatures were recorded every 0.25 h to
1.0 h, depending on location and access. The daily mean, maximum, and minimum water
temperatures were calculated for each stream. All data were entered into a stream temperature
database maintained at the IDFG Nampa Fisheries Research Office.

RESULTS

Estimate Steelhead Escapement in Fish Creek

The technicians caught 40 wild females and 29 wild males at the weir during 2006
(Table 4). The median date of arrival of the female and male spawners was April 29 and April
25, respectively (Figure 4). The mean lengths of females and males were 80 cm (1) and 78 cm
(£3), respectively (Table 4). Trap tenders caught five male hatchery-origin adult steelhead at the
weir but did not pass them upstream of the weir. Project personnel trapped four of the hatchery-
origin adults between March 29 and April 10 and the final male was caught on May 28.

Trap tenders captured 23 marked female kelts and 12 marked male kelts (Table 4). They
also captured 19 unmarked female kelts and 7 unmarked male kelts. The first kelt (a female)



was captured on April 15 and the last kelt (a male) was captured on June 27. The median date
of kelt capture was June 10 for males and June 9 for females (Figure 5).

We estimated that 119 (upper 95% CL = 156) wild adult steelhead spawned in Fish
Creek in 2006 based on a mark-recapture estimate using the number of marked spawners
released, total kelts recovered, and the number of marked kelts recovered. The lower 95% CL
was less than the total number of spawners and unmarked kelts handled. This years’
escapement continues a downward trend in spawner abundance since 2003 (Figure 6).

PIT-tagged Adult Steelhead Returns

There were 23 adult steelhead detected at Bonneville Dam during fall 2005 that were
PIT tagged as juveniles in Fish Creek. Fifteen were trapped at the Fish Creek weir during spring
2006. Additionally, two fish PIT tagged at LGR as smolts were trapped at the weir. The first PIT-
tagged adult returning to Fish Creek was detected at Bonneville Dam on August 18, 2005 and
the last PIT-tagged adult was detected on October 9, 2005. The median date of passage at
Bonneville Dam was September 13, 2005 (Figure 7). The majority (18 of 23) of the adults of
Fish Creek origin detected at Bonneville Dam were also detected at McNary Dam and LGR
(Figure 8). The conversion rate from Bonneville Dam to McNary and LGR was 82%, from
Bonneville to Fish Creek was 68%, and from LGR to Fish Creek was 83%.

Trap tenders recovered nine PIT-tagged kelts at the Fish Creek weir; however, four of
the kelts had not been marked with an operculum punch at the weir. The remaining five adults
were handled at the live-box prior to spawning and marked before being placed above the weir.
Of these five PIT-tagged and marked fish, one spent 15 days and the others spent 30 to 40
days in Fish Creek.

Estimate Wild Juvenile Steelhead Densities

The estimated mean densities by tributary, habitat type, and species for the Clearwater
River and Salmon River drainage are reported in Tables 5 and 6, respectively. Mean density of
age-1 steelhead varied among streams and strata from 0.00 fish/100m? to 15.73 fish/100m?
(Table 7). The snorkel crew did not observe any juvenile steelhead in Frenchman Creek in
2006. In Clearwater tributaries, mean densities of age-1 and all parr steelhead densities
decreased from those observed in 2005 in seven stream strata but increased in seven stream
strata (Figure 9). Mean densities of age-1 steelhead decreased from those observed during
2005 in the four tributaries of the Salmon River surveyed both years (Figure 10). The mean
stream density (all steelhead parr) increased slightly in Beaver Creek and declined in
Frenchman Creek, Lick Creek, and the Secesh River.

PIT-Tag Juvenile Steelhead from Wild Populations

Trap tenders tagged 8,870 juvenile steelhead at the four screw trap sites in the Clearwater
River drainage (Table 8). Eighty-five percent (7,568 fish) were tagged in Fish Creek. The mean
length of tagged steelhead ranged from 94 mm (4 mm) in Red River to 158 mm (x4 mm) in Colt
Killed Creek.

Trap tenders tagged 5,235 juvenile steelhead at the 10 screw ftrap sites in the Salmon
River drainage (Table 9). Trap tenders tagged >500 steelhead at the Pahsimeroi River, Lemhi



River, and South Fork Salmon River traps. The mean length of all tagged fish ranged from
107 mm (£5 mm) in Lick Creek to 157 mm (6 mm) in the Lemhi and Salmon rivers.

Summer field crews collected and PIT tagged 1,894 juvenile steelhead in Fish Creek,
Gedney Creek, Hungery Creek, and Little Salmon River using flyfishing gear (Tables 8 and 9).
Mean length ranged from 133 mm (¥2 mm) in Fish Creek to 164 mm (2 mm) in the Little
Salmon River.

The NOAA Fisheries crew used electrofishing gear to collect and PIT tag 42 juvenile
steelhead in Herd Creek and 186 juvenile steelhead in Big Creek. The mean length of the
steelhead was 144 mm (8 mm) in Herd Creek and 114 mm (£ 4 mm) Big Creek.

Estimate Detection Rates and Travel Times for PIT-tagged Steelhead Smolts

During the 2006 spring emigration, 5,003 and 1,061 smolts were detected at downriver
dams from ISMES tagging sites in the Clearwater River and Salmon River drainages,
respectively (Table 10). The Clearwater River drainage smolt detections were dominated by
Fish Creek (83% of the drainage total) and Crooked Fork Creek (11%). The remaining sites
from the Clearwater River drainage each contributed less than 3% of the total smolt detections
from the drainage. Most smolt detections from the Salmon River drainage were from the Secesh
River and Johnson Creek (27% each), South Fork Salmon River (16%), and the Lemhi River
(13%). The remaining sites from the Salmon River drainage each contributed less than 5% of
the total smolt detections from the drainage.

The Period 1 smolt detection rate of fish 2125 mm when tagged was >63% from the
Clearwater River sites (Table 10). The detection rates of fish 2125 mm when tagged from the
Clearwater River sites for Period 2 ranged from 14.3% at Red River to 48.4% from Fish Creek.
The Period 1 smolt detection rate of fish 2125 mm when tagged from the Salmon River sites
ranged from 12.3% from the Lemhi River to 55.4% from the Salmon River. The detection rates
of fish 2125 mm when tagged from the Salmon River sites for Period 2 ranged from 0% from
Lake and Johnson creeks to 36.5% from the Secesh River. The smolt detection rate for Period 1
was higher than Period 2 at all sites. The mean smolt length, based on steelhead tagged
between August 15, 2005 and May 31, 2006, ranged from 150 mm (£1 mm) in Fish Creek to
188 mm (£5 mm) from the Lemhi River (Figure 11).

Migration timing differed between the Clearwater and Salmon drainages. The median
arrival date at LGR of smolts from Clearwater River sites was between April 26 and April 30
(Figure 12). The duration of the middle 50% quantile of the smolt run (25% date to 75% date),
ranged from 7 days from Gedney Creek to 13 days from Fish Creek. The earliest 90% arrival
quantile date was attained on May 2 from Colt Killed Creek and was attained at all other
Clearwater drainage sites by May 15. The median arrival date at LGR of smolts from Salmon
River sites was between April 21 and May 5 (Figure 12). The duration of the middle 50%
quantile of the smolt run (25% date to 75% date), ranged from 3 days from the Salmon River to
11 days from Marsh Creek. The 90% arrival quantile date ranged from May 2 from the Secesh
River to May 26 from the Lemhi River.

Estimate Age Composition of Adult and Juvenile Steelhead Populations

In 2006, trap tenders collected 98 and 99 scales from adult steelhead at the Fish Creek
and Rapid River weirs, respectively. In the Clearwater River drainage, trap tenders collected



scales from 835 juvenile steelhead emigrating from Fish Creek. In the Salmon River drainage,
project personnel and regional cooperators collected scales from 217 juveniles in Lemhi River,
107 juveniles in Secesh River, 295 juveniles in Pahsimeroi River, 116 juveniles in Rapid River,
and 132 juveniles in the Salmon River.

After the field season, a technician began assigning ages to all of the adult and juvenile
scales collected in 2006 and 1,583 juvenile scales collected in 2005. However, all scales must
be aged by two readers before a final age is assigned. At the time this report was drafted, this
work was underway but not completed, so no ages are reported here.

Chinook Salmon Parr, Resident Trout, and Other Fish Trapped at ISMES Screw Traps

In Fish Creek, trap tenders captured 703 steelhead parr not PIT tagged, 212 steelhead
fry (age-0), 97 Chinook salmon parr (of which 29 were recaptures for a trap efficiency estimate),
3 bull trout, 293 westslope cutthroat trout, 2,447 longnose dace, 570 speckled dace, and 2,963
dace that were not identified to species. Trap tenders PIT tagged 68 Chinook salmon parr, 3 bull
trout, and 242 westslope cutthroat trout (Table 8).

At the Secesh River trap, trap tenders captured and released 361 steelhead <80 mm not
PIT tagged. Trap tenders caught 20,976 Chinook salmon parr, 1 westslope cutthroat trout, 8 bull
trout, 139 longnose dace, and 64 mountain whitefish. The trap tender PIT tagged 5,613 Chinook
salmon parr (Table 9). The Chinook salmon parr were tagged for use in the Comparative
Survival Study and to compare and contrast SAR and migration timing with other summer
Chinook salmon tagged at the Lake Creek, Johnson Creek, South Fork Salmon River, and
upper Secesh River screw traps.

At the Lick Creek trap, trap tenders captured 168 steelhead parr <80 mm that were not
tagged, one westslope cutthroat trout, and one longnose dace.

Document Water Temperature in Steelhead Streams

Temperature profiles through the growing season can be constructed with the data
maintained in the database. An example from Fish Creek near the screw trap is shown in
Figure 13.

DISCUSSION

ISMES is the only project funded by the Bonneville Power Administration to collect data
on wild steelhead in Idaho. The Fish Creek data set spans 12 years and is the most complete
demographic information on a wild B-run population. Operations at the Rapid River and
Pahsimeroi River sites provide comprehensive data on wild A-run populations. A few changes
will be made to project operations to increase our effectiveness. We received permission to
install the Rapid River screw trap on private land in November 2006 and operations will start in
2007. This additional screw trap will enable us to provide paired adult and juvenile data on
another wild A-run steelhead population. We also laid the groundwork to put a screw trap in Big
Creek (Middle Fork Salmon River tributary) in 2007. The Big Creek trap will provide information
on juvenile emigration from a large wilderness B-run population. However, we still will lack



quantitative adult data from Big Creek. The Lick Creek trap site will be discontinued in 2007
because of poor catches.

Additional opportunities for developing paired adult-juvenile data for wild B-run steelhead
exist on the upper South Fork Salmon River and Crooked River because of the hatchery weirs
located there. The obvious gaps remaining for B-run populations are the upper Middle Fork
Salmon and Selway rivers. If weir sites could be developed in these basins, the majority of B-
run populations could be intensively monitored, assuming the continued cooperation of juvenile
traps run by the ldaho Supplementation Studies. These efforts would be relevant to potential
management applications currently under discussion in the region, such as nutrient enrichment
and kelt reconditioning (capture at weirs in spawning streams would avoid the arduous
emigration to Lower Granite Dam).

Lastly, we are changing snorkel surveys to focus on density estimation at the watershed
scale. Sites will be selected probabilistically within target watersheds based on a rotating panel
design (Copeland et al. 2005). Survey data generated by this project will then be directly
comparable to other snorkel surveys done in Idaho.

ISMES project data provide a baseline to evaluate habitat improvements and
hatchery/supplementation effects on wild steelhead. Further efforts by this project could
facilitate the placement of PIT tags for downstream passage monitoring studies and tracking the
return of adult fish through downstream fisheries. In summary, ISMES is well positioned to
assist managers with recovery and mitigation efforts for wild steelhead in Idaho.
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Table 1. The boundaries of the streams in the Clearwater River drainage that were snorkeled
in 2006. In streams with more than one stratum, the downstream boundary of
stratum 2 begins at the upstream boundary of the previous stratum.

Stratum boundary

Stream Stratum Downstream Upstream
Fish Creek 1 mouth Hungery Creek
2 — Frenchman Creek
Hungery Creek 1 mouth Doubt Creek
Gedney Creek 1 mouth West Fork Gedney Creek
2 — Canteen Creek
West Fork Gedney Creek 1 mouth Waterfall about 2 km upstream (anadromous barrier)
South Fork Red River 1 mouth Trapper Creek
2 — West Fork South Fork Red River
Canyon Creek 1 mouth Upstream about 4 km
Crooked Fork Creek 1 mouth Brushy Fork Creek
Deadman Creek 1 mouth WF Deadman Creek
Weir Creek 1 mouth Upstream about 3 km
Post Office Creek 1 mouth about 2 km upstream of West Fork Post Office Creek
Lake Creek 1 mouth Upstream about 4 km
Boulder Creek 1 mouth Huckleberry Creek
Bald Mountain Creek 1 mouth Upstream about 4 km
Pete King Creek 1 Nut Creek Walde Creek
O’Hara Creek 1 mouth Stillman Creek
2 Stillman Creek Saddle Creek
Stanley Creek 1 mouth Gold Meadow Creek
Trapper Creek 1 mouth upstream about 3 km
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Table 2. The boundaries of the streams in the Salmon River drainage that were snorkeled in
2006. In streams with more than one stratum, the downstream boundary of stratum 2
begins at the upstream boundary of the previous stratum.

Strata boundary

Stream Stratum Downstream Upstream
Beaver Creek 1 mouth Irrigation pump about 0.5 km upstream of Highway 75
— Jeep trail crossing about 3 km upstream of irrigation pump
Frenchman Creek 1 mouth First road bridge about 4.5 km upstream of Highway 75
Lick Creek 1 mouth 0.5 km downstream of Steep Creek
Secesh River 1 mouth Butterfly Creek
Bascom Canyon Creek 1 mouth Upstream 1 km
Hard Creek 1 mouth waterfall upstream of Bascom Canyon Creek
Hazard Creek 1 mouth Hazard Creek Falls
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Table 3. Streams that were sampled for water temperatures in 2006 and the associated
winter and summer temperature recording intervals. The water temperature was
measured within 1 km of the mouth of each stream unless noted. The winter period
was from January 1 to April 5, 2006. The Fish Creek air temperature, relative
humidity, and barometric pressure were measured at the trailhead. NR = not
recorded.

Recording Interval (Hours)
Stream Winter Other

Salmon River drainage

Basin Creek, 500 m upstream of hot springs 0.33 0.33
Beaver Creek, 2 km upstream of irrigation diversion 0.33 0.33
East Fork Salmon River, upstream of Bowery Hot Springs 0.33 0.33
East Fork Salmon River 0.33 0.33
Frenchman Creek, first meadow upstream of mouth 0.33 0.33
Germania Creek 0.33 0.33
Lick Creek at screw trap site 0.33 0.33
Marsh Creek, 100 m downstream of screw trap site 0.33 0.33
Pole Creek, 2 km upstream of irrigation diversion 0.33 0.33
Redfish Lake Creek at weir 0.33 0.33
Rapid River at Rapid River Fish Hatchery 0.33 0.33
Salmon River at Sawtooth Fish Hatchery 0.33 0.33
Valley Creek, 200 m upstream of Meadow Creek 0.33 0.33
West Pass Creek at irrigation diversion 0.33 0.33

Clearwater River drainage

Bald Mountain Creek 1.0 0.5
Bimerick Creek 1.0 0.5
Boulder Creek 1.0 0.5
Brushy Fork Creek 1.0 0.33
Canyon Creek 1.0 0.5
Crooked Fork Creek, 50 m upstream of Brushy Fork Creek 1.0 0.5
Deadman Creek 1.0 0.5
Fish Creek #1 at screw trap site 0.25 0.25
Fish Creek #2, 100 m upstream of screw trap site 0.5 0.5
Fish Creek #3, 2 km upstream of Hungery Creek 0.33 0.33
Fish Creek air temperature 0.25 0.25
Fish Creek barometric pressure NR 1.0
Fish Creek relative humidity NR 1.0
Gedney Creek #1 1.0 0.33
Gedney Creek #2 upstream of mouth about 2 km 0.33 0.33
Hungery Creek 0.33 0.33
Lost Creek 1.0 0.5
O’Hara Creek, 2 km downstream of Hanby Fork 0.33 0.33
Post Office Creek 1.0 0.5
Red River, 1 km upstream of SF Red River 0.33 0.33
SF Red River, 50 m downstream of Schooner Creek 0.33 0.33
Squaw Creek 1.0 0.5
Trapper Creek 0.33 0.33
Weir Creek 1.0 0.5
Wendover Creek 1.0 0.5
WF Gedney Creek 0.33 0.33
Willow Creek (tributary of Fish Creek) 0.33 0.33
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Table 4. The number of adult steelhead that were captured at the Fish Creek weir and passed
upstream to spawn and the number of kelts that were recovered in 2006. Trap
tenders measured the fork length to the nearest cm. 95% CI = + nearest cm.

Percent
Unmarked Mean Marked of adults
Adults kelts Total length 95% Maximum Minimum kelts recovered
Sex trapped recovered handled (cm) Cl length length  recovered as kelts
Female 40 19 59 80 1 88 68 23 58%
Male 29 7 36 78 3 90 65 12 41%
All 69 26 95 35 51%
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Table 5. Mean fish densities (fish/100 m?) by habitat type in streams of the Clearwater River drainage that were snorkeled during
summer 2006. Area = total area snorkeled (m?); N = number of sites snorkeled; Trout fry = all trout (except brook trout)
<75 mm; Age-1 steelhead = juvenile steelhead 76 mm to 127 mm; Age-2+ steelhead = all juvenile steelhead >127 mm;
Brook fry = all brook trout <75 mm; Brook parr = all brook trout 275 mm; PW = pocket water.

8l

Habitat Trout _ Steelhead parr Chinook parr Brook  Brook
Stream Date type Strata N Area fry Agel Age2+ AgeO Agel Cutthroat Bull fry parr Whitefish
Bald Mountain Creek 8/6 PW 1 17 1,461 0.66 11.89 2.42 0.00 0.00 1.86 0.00 0.00 0.00 0.00
Pool 1 3 113 6.81 15.07 2.33 0.00 0.00 7.97 0.00 0.00 0.00 0.00
Riffle 1 2 90 0.00 13.18 0.86 0.00 0.00 2.57 0.00 0.00 0.00 0.00
Run 1 3 100 0.00 2.86 3.07 0.00 0.00 3.07 0.00 0.00 0.00 0.00
Boulder Creek 8/7 PW 1 30 5,248 1.73 7.80 4.73 0.03 0.08 0.27 0.00 0.00 0.01 0.00
Pool 1 8 797 2.08 20.53 10.40 1.23 0.32 4.31 0.00 0.00 0.15 0.00
Riffle 1 1 194 1.55 8.26 2.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 9 1,220 1.38 10.88 6.53 0.28 0.49 0.86 0.00 0.00 0.07 0.00
Canyon Creek 6/25 PW 1 5 794 0.49 7.29 5.59 0.00 0.00 0.57 0.00 0.00 0.00 0.00
Pool 1 5 210 0.00 11.39 9.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Riffle 1 4 308 0.28 8.36 5.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 3 201 0.00 9.99 8.16 0.00 0.00 0.33 0.61 0.00 0.00 0.33
Canyon Creek 8/3 PW 1 13 1,239 1.69 7.40 1.45 0.00 0.00 0.52 0.00 0.00 0.00 0.00
Pool 1 5 135 2.45 23.89 8.72 0.00 0.00 7.85 0.00 0.00 0.00 0.00
Riffle 1 2 146 5.00 10.40 0.60 0.00 0.00 3.60 0.00 0.00 0.00 0.00
Run 1 5 212 7.51 10.89 3.94 0.00 0.00 272 0.00 0.00 0.00 0.00
Crooked Fork Creek 8/8 PW 1 2 1,756 3.16 0.76 0.25 0.30 0.00 0.28 0.00 0.00 0.00 0.00
Pool 1 3 1,636 0.61 0.60 1.14 0.63 0.00 1.25 0.92 0.00 0.00 16.46
Run 1 3 2,279 0.82 0.34 0.26 1.09 0.00 0.36 0.00 0.00 0.00 1.19
Deadman Creek 6/25 PW 1 6 749 0.72 6.21 3.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pool 1 4 175 0.00 11.18 7.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Riffle 1 3 294 0.40 7.27 2.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 4 250 0.92 11.98 6.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Deadman Creek 8/6 PW 1 13 1,986  10.36 4.51 0.65 0.00 0.00 0.11 0.08 0.00 0.00 0.00
Pool 1 4 306 1648 11.24 3.98 0.00 0.00 1.57 0.00 0.00 0.00 0.00
Riffle 1 6 850 14.56 5.74 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 5 633 12.43 6.10 1.20 0.00 0.00 0.32 0.00 0.00 0.00 0.00
Fish Creek 711 PW 1 28 13,563 2.20 9.46 5.70 0.00 0.00 0.37 0.01 0.00 0.00 0.02
7/6 Pool 1 8 1,057 1.48 16.78 13.20 0.00 0.00 3.01 0.07 0.00 0.00 0.00
to Riffle 1 8 3,648 2.03 7.76 3.13 0.00 0.00 0.37 0.00 0.00 0.00 0.00
712 Run 1 21 5,987 2.72 11.86 8.25 0.00 0.00 0.97 0.05 0.00 0.00 0.02
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Table 5. Continued.

Habitat Trout _ Steelhead parr Chinook parr Brook Brook
Stream Date type Strata N Area fry Agel Age2+ AgeO Agel Cutthroat Bull fry parr Whitefish
Fish Creek 7/8 PW 2 6 1,104 0.17 8.62 3.26 0.00 0.00 0.53 0.00 0.00 0.00 0.00
Pool 2 5 562 0.62 11.45 5.94 0.00 0.00 2.16 0.00 0.00 0.00 0.00
Run 2 8 1,065 0.94 11.64 3.69 0.00 0.00 1.86 0.00 0.00 0.00 0.00
Hungery Creek 7/8 PW 1 7 1,701 1.02 7.95 3.60 0.00 0.00 0.22 0.00 0.00 0.00 0.00
Pool 1 5 349 3.71 13.16 9.42 0.00 0.00 1.58 0.00 0.00 0.00 0.00
Run 1 6 880 2.49 11.42 6.62 0.00 0.00 1.28 0.00 0.00 0.09 0.00
Gedney Creek 7/21 PW 1 24 8,838 12.07 8.89 3.09 0.04 0.03 0.38 0.01 0.00 0.00 0.31
to Pool 1 6 799 11.69 13.32 7.35 0.00 1.29 1.50 0.37 0.00 0.00 0.81
7/26 Riffle 1 5 1,816 15.47 717 1.83 0.07 0.00 0.21 0.00 0.00 0.00 0.40
Run 1 14 3,371 12.16 10.15 5.10 0.17 0.41 1.16 0.03 0.00 0.00 0.75
Gedney Creek 7122 PW 2 9 1,096 8.13 11.25 2.29 0.00 0.00 0.41 0.00 0.00 0.00 0.07
Pool 2 4 246 6.75 21.47 10.51 0.00 0.00 1.07 0.00 0.00 0.00 0.00
Riffle 2 2 219 8.11 11.93 2.26 0.00 0.00 0.40 0.00 0.00 0.00 0.00
Run 2 3 342 6.98 12.90 4.10 0.00 0.00 1.67 0.00 0.00 0.00 0.00
WF Gedney Creek 7122 PW 1 8 2,230 5.93 12.54 3.50 0.00 0.00 0.24 0.00 0.00 0.03 0.09
Pool 1 5 496 8.10 23.74 10.91 0.00 0.35 0.97 0.14 0.00 0.00 0.71
Riffle 1 2 402 23.87 10.90 3.66 0.00 0.00 0.34 0.34 0.00 0.00 0.00
Run 1 5 874 20.54 17.71 6.58 0.00 0.15 0.59 0.23 0.00 0.00 0.00
Lake Creek 8/6 PW 1 11 2,584 0.78 2.89 0.82 0.00 0.00 0.17 0.08 0.00 0.00 0.00
Pool 1 5 602 2.60 4.23 3.49 0.00 0.00 2.04 0.00 0.00 0.00 0.00
Riffle 1 3 621 1.16 1.21 0.20 0.00 0.00 0.20 0.00 0.00 0.00 0.00
Run 1 5 746 2.32 1.82 0.37 0.00 0.00 0.31 0.00 0.00 0.00 0.00
O'hara Creek 8/5 PW 2 24 4,114 8.84 9.79 1.39 9.44 0.24 0.29 0.00 0.00 0.00 0.00
Pool 2 6 422 13.25 11.20 4.68 29.68 2.00 0.30 0.00 0.00 0.00 0.17
Riffle 2 10 1,857 15.28 4.34 1.00 12.36 0.51 0.16 0.00 0.00 0.00 0.08
Run 2 9 1,385 14.90 11.90 2.01 20.33 0.37 1.34 0.00 0.00 0.00 0.00
Hanby Fork 8/5 PW 1 3 296 19.51 713 1.34 2.78 0.33 0.00 0.00 0.00 0.00 0.00
Pool 1 2 35 19.34 14.44 6.00 0.00 0 0.00 0.00 0.00 0.00 0.00
Run 1 1 21 14.61 4.87 4.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pete King Creek 8/4 PW 1 13 1,145 9.75 13.36 0.92 0.00 0.00 0.29 0.00 0.00 0.00 0.00
Pool 1 6 209 29.88 21.65 6.25 0.66 0.00 0.41 0.41 0.00 0.00 0.00
Riffle 1 10 848 21.12 9.56 0.59 0.00 0 0.31 0.00 0.00 0.00 0.00
Run 1 10 874 22.05 13.61 2.38 0.15 0.09 0.79 0.00 0.00 0.00 0.18
Post Office Creek 8/9 PW 1 8 1,111 21.28 4.29 0.35 0.13 0.00 0.27 0.00 0.00 0.00 0.00
Pool 1 6 165 41.88 13.45 476 0.00 0.00 4.59 0.00 0.00 0.00 0.00
Riffle 1 12 977 23.25 4.19 0.09 0.00 0.00 0.59 0.00 0.00 0.00 0.00
Run 1 7 828 27.37 8.66 1.14 0.38 0.00 1.44 0.00 0.00 0.00 0.00
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Table 5. Continued.

Habitat Trout _ Steelhead parr Chinook parr Brook  Brook
Stream Date type Strata N Area fry Agel Age2+ AgeO Agel Cutthroat Bull fry parr Whitefish
SF Red River 6/27 PW 1 5 876 0.00 1.51 3.08 0.00 0.00 0.49 0.00 0.00 0.36 0.32
Pool 1 3 189 0.61 4.33 11.80 0.00 0.00 4.31 0.00 0.00 0.49 0.99
Riffle 1 7 1,174 0.10 2.05 3.41 0.00 0.10 0.25 0.00 0.00 0.36 0.30
Run 1 6 802 0.23 3.05 6.44 0.00 0.00 0.79 0.00 0.00 0.11 0.14
SF Red River 6/27 PW 2 5 550 0.00 1.1 1.56 0.00 0.00 2.40 0.00 0.00 0.14 0.29
Pool 2 5 182 0.00 3.00 4.74 0.00 0.00 1.80 0.00 0.00 0.57 0.00
Riffle 2 9 978 0.00 0.76 1.01 0.00 0.00 1.13 0.11 0.00 0.08 0.00
Run 2 13 1,323 0.00 1.95 1.94 0.00 0.00 2.49 0.00 0.10 1.40 0.00
WF SF Red River 6/28 PW 1 4 296 0.00 2.80 0.87 0.00 0.00 4.48 0.00 0.00 0.00 0.00
Pool 1 1 15 0.00 0.00 0.00 0.00 0.00 6.88 0.00 0.00 0.00 0.00
Riffle 1 3 274 0.46 1.93 0.31 0.00 0.00 2.67 0.00 0.00 0.00 0.00
Run 1 7 427 0.00 1.92 0.29 0.00 0.00 4.02 0.00 0.00 0.19 0.00
Stanley Creek 8/9 PW 1 10 709 1.01 9.87 3.69 0.30 0.00 0.56 0.00 0.00 0.00 0.00
Pool 1 2 84 412 14.55 10.79 0.00 1.39 18.97 0.00 0.00 0.00 0.00
Riffle 1 2 69 7.68 6.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 5 304 9.29 11.94 1.98 0.82 0.00 1.18 0.00 0.00 0.00 0.00
Trapper Creek 6/28 PW 1 3 261 0.00 1.98 2.23 0.00 0.00 6.98 0.00 0.00 0.00 0.52
Pool 1 4 87 0.99 7.82 1.73 0.00 0.00 19.06 0.00 0.00 0.00 0.00
Riffle 1 5 299 0.00 0.96 1.05 0.00 0.00 3.16 0.00 0.28 0.44 0.00
Run 1 3 82 0.00 7.21 0.00 0.00 0.00 17.17 0.00 0.00 0.00 0.00
Weir Creek 8/4 PW 1 6 619 8.09 3.76 0.36 0.00 0.00 1.78 0.18 0.00 0.00 0.00
Pool 1 5 191 9.45 12.60 0.96 0.00 0.00 13.49 0.00 0.00 0.00 0.00
Riffle 1 6 470 11.40 1.73 0.42 0.00 0.00 2.48 0.00 0.00 0.00 0.00
Run 1 4 186 19.20 7.69 2.02 0.00 0.00 4.42 0.00 0.00 0.00 0.00




Table 6. Mean fish densities (fish/100 m?) by habitat type in streams of the Salmon River drainage that were snorkeled during
summer 2006. Area = total area snorkeled (m?); N = number of sites snorkeled; Trout fry = all trout (except brook trout)
<75 mm; Age-1 steelhead = juvenile steelhead 76 mm to 127 mm; Age-2+ steelhead = all juvenile steelhead >127 mm;
Brook fry = all brook trout <75 mm; Brook parr = all brook trout 275 mm; PW = pocket water.
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Habitat Trout _ Steelhead parr Chinook parr Brook Brook
Stream Date type Strata N Area fry Agel Age2+ AgeO Agel Cutthroat Bull fry parr Whitefish
Beaver Creek 8/18 PW 2 3 256 0.00 0.64 0.30 0.00 0.00 0.00 0.00 3.19 0.93 0.00
Pool 2 5 186 0.00 2.99 3.63 0.85 0.00 0.00 0.00 1.82 5.99 0.00
Riffle 2 8 711 0.00 1.34 0.61 0.00 0.00 0.00 0.00 3.37 1.1 0.00
Run 2 14 1,017 0.00 1.84 1.97 1.25 0.00 0.00 0.00 2.30 3.91 0.00
Frenchman Creek 8/17 PW 1 5 362 0.00 0.00 0.00 0.22 0.00 0.00 0.00 1.54 1.22 0.00
Pool 1 6 165 0.00 0.00 0.00 4.97 0.00 0.00 0.00 7.65 15.39 0.00
Riffle 1 8 424 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.93 2.02 0.00
Run 1 15 812 0.00 0.00 0.00 0.30 0.00 0.00 0.00 11.85 6.03 0.00
Hard Creek 8/18 PW 1 11 1,529 2.79 9.21 1.95 0.00 0.00 0.00 0.00 0.00 0.11 0.00
and Pool 1 7 529 2.33 19.34 5.68 0.00 0.00 0.00 0.00 0.00 2.85 0.00
8/19 Riffle 1 4 312 4.30 478 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 11 1,165 4.02 9.18 2.36 0.00 0.00 0.00 0.00 0.30 0.86 0.00
Bascom Canyon Creek 8/19 PW 1 3 106 0.95 1.03 0.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 1 20 0.00 9.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hazard Creek 8/17 PW 1 12 2,266 3.50 10.12 2.26 0.03 0.00 0.05 0.00 0.00 0.04 0.00
and Pool 1 6 774 2.90 25.15 6.61 0.00 0.39 0.00 0.57 0.00 0.27 0.1
8/18 Run 1 8 1,448 8.09 11.99 3.55 0.18 0.03 0.03 0.04 0.00 0.00 0.04
Lick Creek 8/4 PW 1 16 3,050 3.13 4.24 0.90 0.11 0.00 0.09 0.00 0.00 0.00 0.03
and Pool 1 8 787 3.38 9.53 4.42 1.08 0.00 0.00 0.00 0.15 1.82 0.18
8/11 Riffle 1 6 687 2.71 1.01 0.75 0.48 0.00 0.00 0.00 0.00 0.00 0.00
Run 1 8 1,071 4.10 6.74 2.30 0.51 0.00 0.00 0.00 0.16 0.87 0.08
Secesh River 8/3 PW 1 22 12,672 0.30 2.42 1.65 5.50 0.14 0.05 0.01 0.00 0.00 0.28
Pool 1 3 1,050 0.20 5.04 2.31 35.86 0.46 0.00 0.10 0.00 0.00 2.03
Riffle 1 4 3,117 1.08 1.08 0.84 2.56 0.00 0.00 0.00 0.00 0.00 0.23
Run 1 12 7,035 0.39 2.09 1.03 10.88 0.40 0.05 0.01 0.00 0.00 1.06




Table 7. The mean stream density (fish/100m?) of juvenile steelhead, Chinook salmon parr,
cutthroat trout, bull trout, brook trout, and mountain whitefish in selected streams
snorkeled in 2006. The age-1 change column is the percent change of the age-1
steelhead parr density from the 2005 survey.

Trout Steelhead parr  Chinook parr Brook Brook Age-1
Stream Strata fry Agel Age2+ AgeO Agel Cutthroat Bull fry parr  Whitefish change
Clearwater River drainage
Fish Creek 1 225 993 6.11 0.00 0.00 0.56 0.02 0.00 0.00 0.02 62%
Gedney Creek 1 1255 9.22 3.61 0.07 0.19 0.59 0.04 0.00 0.00 0.44 46%
2 7.77 1210 3.1 0.00 0.00 0.62 0.00 0.00 0.00 0.05 -20%
WF Gedney Creek 1 10.18 15.73 5.62 0.00 0.10 0.46 0.09 0.00 0.02 0.20 60%
SF Red River 1 0.15 245 4.92 0.00 0.04 0.68 0.00 0.00 0.27 0.27 107%
2 0.00 1.57 1.88 0.00 0.00 1.99 0.03 0.05 0.73 0.04 67%
Bald Mountain Creek 1 0.89 11.84 242 0.00 0.00 2.14 0.00 0.00 0.00 0.00 27%
Boulder Creek 1 1.70 9.16 5.38 0.15 0.16 0.64 0.00 0.00 0.03 0.00 -14%
Canyon Creek 1 258 9.60 2.51 0.00 0.00 1.60 0.00 0.00 0.00 0.00 -20%
Deadman Creek 1 11.62 5.16 0.81 0.00 0.00 0.16 0.05 0.00 0.00 0.00 28%
Lake Creek 1 1.05 267 0.79 0.00 0.00 0.24 0.06 0.00 0.00 0.00 20%
O'hara Creek 2 10.85 8.57 1.37 11.06 0.34 0.32 0.00 0.00 0.00 0.02 -21%
Pete King Creek 1 19.11 11.83 1.30 0.06 0.02 0.42 0.02 0.00 0.00 0.04 40%
Post Office Creek 1 2437 5.51 0.56 0.11 0.00 0.85 0.00 0.00 0.00 0.00 -48%
Stanley Creek 1 2.09 10.39 3.96 0.33 0.09 1.84 0.00 0.00 0.00 0.00 -23%
Weir Creek 1 11.25 3.89 0.67 0.00 0.00 2.93 0.07 0.00 0.00 0.00 -24%
Salmon River drainage

Beaver Creek 2 0.00 1.73 1.62 0.78 0.00 0.00 0.00 262 3.10 0.00 -29%
Frenchman Creek 1 0.00 0.00 0.00 0.58 0.00 0.00 0.00 10.72 5.98 0.00 -100%
Lick Creek 1 3.26 455 1.15 0.20 0.00 0.07 0.00 0.03 0.15 0.04 -25%
Secesh River 1 045 2.21 1.43 6.81 0.17 0.04 0.01 0.00 0.00 0.46 -21%
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Table 8. The number, mean length, and 95% CI of fish that were PIT tagged each month at
ISMES monitoring sites in the Clearwater River drainage during 2006.
Capture
Site Method  Species Data March April May June July Aug Sept Oct Nov Total
Crooked Fork Creek  Screw  Steelhead Number tagged 9 192 11 173 270 60 164 57 74 1,010
trap Mean length 170 167 137 113 121 160 161 157 152 142
95% CI Length 11 3 18 2 3 6 2 5 5 2
Colt Killed Creek Screw  Steelhead Number tagged 0 113 9 29 37 3 26 19 14 250
trap Mean length 176 157 112 129 170 168 163 168 158
95% CI Length 4 34 6 7 57 7 5 10 4
Fish Creek Hook & Steelhead Number tagged 0 0 0 35 418 O 0 0 0 453
line Mean length 131 133 133
95% CI Length 6 2 2
Fish Creek Screw Spring  Number tagged 4 0 0 0 0 37 26 1 0 68
trap Chinook  Mean length 74 112 109 96 108
95% CI Length 12 2 3 3
Fish Creek Screw  Steelhead Number tagged 17 57 13 725 399 537 3,785 1,547 488 7,568
trap Mean length 119 122 100 106 109 137 135 129 125 129
95% CI Length 21 10 7 1 2 2 1 1 2 1
Fish Creek Screw Bull trout Number tagged 0 0 0 1 0 0 1 1 0 3
trap Mean length 133 306 200 213
95% CI Length 217
Fish Creek Screw Cutthroat Number tagged 0 2 1 52 17 52 74 28 16 242
trap Mean length 153 130 183 173 216 222 201 186 203
95% CI Length 17 32 16 13 13 11 7
Gedney Creek Hook &  Steelhead Number tagged 0 0 0 0 267 O 0 0 0 267
line Mean length 136 136
95% CI Length 3 3
Hungery Creek Hook & Steelhead Number tagged 0 0 0 0 112 0 0 0 0 112
line Mean length 132 132
95% CI Length 4 4
Red River Screw  Steelhead Number tagged 0 0 9 29 0 0 4 0 0 42
trap Mean length 88 92 119 94
95% CI Length 5 3 50 4
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Table 9. The number, mean length, and 95% CI of fish that were PIT tagged each month at
ISMES monitoring sites in the Salmon River drainage during 2006.

Capture
Site Method  Species Data March April May June July Aug Sept Oct Nov Total
Johnson Creek Screw  Steelhead Number tagged 7 80 12 43 74 131 106 26 13 492
trap Mean length 165 161 115 110 123 165 173 166 147 153
95% CI Length 26 5 11 3 4 4 4 9 18 3
Lake Creek Screw  Steelhead Number tagged 0 8 7 117 57 38 3 1 0 231
trap Mean length 17 123 116 131 154 157 105 127
95% CI Length 23 23 4 6 9 42 3
Lemhi River Screw  Steelhead Number tagged 25 200 540 225 43 42 367 253 144 1,839
upstream of Hayden trap Mean length 164 132 124 132 168 179 190 192 196 157
Creek 95% CI Length 21 5 2 3 9 11 2 3 5 2
Lick Creek Screw  Steelhead Number tagged 0 0 0 39 3 0 0 0 0 42
trap Mean length 106 110 107
95% CI Length 6 46 5
Little Salmon River Hook & Steelhead Number tagged 0 0 0 0 0 506 556 0 0 1,062
line Mean length 162 165 164
95% CI Length 2 2 1
Marsh Creek Screw  Steelhead Number tagged 3 39 45 113 81 37 27 14 0 359
trap Mean length 89 116 113 102 122 150 151 139 119
95% CI Length 39 12 10 4 6 7 9 11 3
Pahsimeroi River ' Screw  Steelhead Number tagged 3 122 211 56 8 3 86 73 35 597
trap Mean length 191 129 129 128 128 138 126 142 145 132
95% CI Length 111 6 4 4 22 135 5 7 12 2
Salmon River at Screw  Steelhead Number tagged 6 62 16 7 7 7 10 2 1 118
Sawtooth Hatchery trap Mean length 134 156 151 121 160 192 189 167 140 157
95% CI Length 33 8 15 23 36 35 5 6
Secesh River Screw  Steelhead Number tagged 0 9 3 110 109 110 36 10 0 387
upper trap (NPT) trap Mean length 119 162 116 143 158 162 176 142
95% CI Length 23 145 3 6 4 10 24 3
Secesh River Screw Summer  Number tagged 0 0 0 3 58 1,099 2,311 2,142 0 5,613
lower trap (IDFG) trap Chinook  Mean length 86 75 67 71 77 72
95% CI Length 11 4 <1 <1 <1 0
Secesh River Screw  Steelhead Number tagged 0 0 0 10 140 90 119 103 0 462
lower trap (IDFG) trap Mean length 112 117 150 160 159 144
95% CI Length 11 3 5 3 4 2
SF Salmon River Screw  Steelhead Number tagged 4 78 0 199 130 185 71 41 0 708
trap Mean length 137 128 116 129 153 150 145 135
95% CI Length 43 6 2 4 4 6 9 2

" November totals include seven steelhead trapped and tagged in December.
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Table 10. The number of wild steelhead that were detected as smolts in 2006, the number of steelhead PIT tagged, and the percent
of all PIT-tagged fish that were 2125 mm from each period that were detected in 2006. Tagging periods were Period 1 =
March 1, 2006 to May 31, 2006; Period 2 = August 15, 2005 to December 15, 2005; Period 3 = June 1, 2005 to August
14, 2005; Period 4 = March 1, 2005 to May 31, 2005; Period 5 = all fish tagged before March 1, 2005.

Number of detected smolts tagged Percent of all fish detected from Percent of fish >125 mm detected
in Period Number of fish tagged in Period Period from Period
Release site All 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

4

Clearwater River drainage

Crooked Fork Creek 559 141 153 208 4 53 233 333 976 192 1,381 605 459 213 21 3.8 68.6 476 37.1 0.6 0.5
Clear Creek 10 3 0 2 5 0 3 0 68 263 1,216 100.0 na 2.9 1.9 0.0 100.0 na 0.0 0.0 0.0
Colt Killed Creek 134 81 34 9 2 8 130 85 56 104 414 62.3 40.0 16.1 1.9 1.9 675 40.0 267 0.0 0.3
Fish Creek 4172 21 3,143 322 38 648 92 9,906 2,390 326 18,050 22.8 317 135 117 36 633 484 285 6.8 0.4
Gedney Creek 108 0 0 72 0 36 0 0 452 0 785 na na 15.9 na 4.6 na na 25.1 na 1.6
O’Hara Creek 11 0 0 0 0o M 0 0 0 0 357 na na na na 3.1 na na na na 0.8
Red River 9 0 2 3 1 3 0 23 31 8 91 na 8.7 9.7 125 3.3 na 143 50.0 333 0.0
All Clearwater sites 5,003 246 3,332 616 50 759 458 10,347 3,973 893 22,294 537 322 155 56 3.4 68.1 48.2  30.1 1.3 04

Salmon River drainage

Johnson Creek 288 58 132 27 4 67 108 357 171 63 1,442 537 370 158 63 46 1.0 0.0 0.0 0.0 2.8
Lake Creek 22 2 0 8 1 11 18 61 156 26 496 111 0.0 5.1 3.8 22 500 00 159 143 16
Lemhi River 142 38 45 22 36 1 970 644 579 1,184 2,388 3.9 7.0 3.8 3.0 0.0 12.3 71 4.1 1.6 0.0
Lick Creek 14 0 4 7 0 3 0 47 192 0 706 na 8.5 3.6 na 0.4 na 121 9.8 na 0.2
Marsh Creek 43 10 2 7 3 21 110 37 123 81 1,058 9.1 5.4 5.7 3.7 20 455 133 111 2.3 0.6
Pahsimeroi River 48 33 6 1 8 0 369 184 168 1,179 3,281 10.6 18.7 13.7 150 87 239 21 1.5 0.2 0.0
Salmon at Sawtooth 50 40 5 4 1 0 89 30 35 139 950 44.9 16.7 114 07 00 554 167 125 0.0 0.0
Secesh River 287 2 240 33 1 1" 14 802 484 70 358 143 299 6.8 1.4 3.1 400 365 146 3.8 2.7
SF Salmon 167 14 25 40 17 71 100 189 668 243 1,623 14.0 132 6.0 70 44 341 169 160 29 3.6
All Salmon sites 1,061 197 459 149 71 185 1,778 2,351 2,676 2,985 12,302 11.1 19.5 5.8 2.4 1.6 290 232 117 1.2 1.0

"na = not applicable; no fish were tagged during the period.
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Figure 8.

Bonneuville McNary Granite Fish

The number of Fish Creek origin adults with PIT tags that were detected at
Bonneville Dam, McNary Dam, Lower Granite Dam, and the Fish Creek weir
between August 8, 2005 and June 18, 2006.
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to the left of the dashed line, and streams in the Salmon drainage are to the right of
the dashed line.
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Figure 12. The date that 10%, 25%, 50%, 75%, and 90% of the total number of steelhead smolt
detections at Lower Granite Dam in 2006 was attained from tributaries of the
Clearwater River (below dashed line) and Salmon River (above dashed line). The left
edge of each block is the date that the lower quantile of the block was reached. The
number of detections from each site is in parentheses.
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Figure 13. The daily mean, maximum, and minimum water temperature recorded in Fish Creek
from January 1, 2006 to November 14, 2006.
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Appendix A. Table 1. The date that the first and last steelhead spawners and kelts were
captured at the Fish Creek weir in 2006 and the date that 10%, 25%,
50%, 75%, and 90% of the total number of adults were captured. The
spawner rows are adults that were caught in the trap box and passed
upstream to spawn. N = number of fish. The weir was open from May 16

to May 22.
Life Date the quantile was attained
stage Sex N First 10% 25% 50% 75% 90% Last
Spawner Female 40 3/29 4/10 4/20 4/29 5/13 5/24 6/1
Spawner Male 29 4/2 4/9 4/21 4/25 5/11 5/12 5/16
Kelt Female 42 4/15 5/12 5/30 6/9 6/14 6/18 6/23
Kelt Male 19 51 5/6 5/22 6/10 6/14 6/23 6/27
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Appendix A. Figure 1. The length frequency of steelhead spawners trapped at the Fish Creek
weir during the spring 2006.

39



0)74

100

80

60

40

Number tagged

20

<70

1 Crooked Fork, n=1,010

75
85
95
105
115
125
135
145
155
165
175
185
195
205
215
>225

Length class (mm)

800
700 1
600 -
500 -
400 -

300 -

Number tagged

200 A

100 4

0 4

1 Fish Creek, steelhead, n = 7,562

<70
75
85
95
105
115
125
135
145
155
165
175
185
195
205
215
>225
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Appendix A. Figure 3. The length frequency of PIT-tagged steelhead captured in screw traps at
selected locations in the Salmon River drainage during 2006.

41



A%

Number tagged

Number tagged

Appendix A. Figure 4.

Fish Creek, n =453

<70
75
85
95
105
115
125
135
145
155
165
175
185
195
205
215
>225

Length class (mm)

10 4

Gedney Creek, n = 267

<70
75
85
95
105
115
125
135
145
155
165
175
185
195
205
215
>225

Length class (mm)

Number tagged

Number tagged

Hungery Creek, n = 112

25

20

15

10

5

0 Al
o O O 1u ©u v v u vy v v v v v uv U w
K N © 00 © A O F 1B © N O 0 O =
v T - v Y s Y s - - - & N «Q

Length class (mm)

120
4 Little Salmon River, n = 1,062

100 4

80 4

60 4

40

20 4
O 1 W W W W WV W W W WL W W W W W
N N © 0 © ~ A o F W © N oo oo © —
2 ‘—\—\—‘—\—‘—\—‘—\—‘—N(\IC/\\I

Length class (mm)

The length frequency of PIT-tagged steelhead that were captured by flyfishing in 2006.



1997

80% . - 80%
Clearwater, tagged in Period 1 | saimon, tagged in Period 1
70% 1 70% 4 - - -
60% 4 - - - 60% 4 - - -
500/o P 500/0 T
1 o/ 4 -
40% 4 - - - 40% 1
1 30% 1 -
30% 4 - - - ]
1 20% 1 -
20% 4 - - - ]
1 10% 1 -
10% 4 - - - .
- OO/D
Crooked Fork Creek Colt Killed Creek Fish Creek £ 3 2 £ © 3 w 3
S @ (%] (%] 7]
© w
o 7]
80%
Clearwater, tagged in Period 2 80% . K
o Salmon, tagged in Period 2
70 /0 1T - -~"-"~""~"""°"°"°"~"°=°=°"/°"="=/"f"#"7FF7ff"ff"ffE-EmEETETEETTETEETTEEsTTEETTEEETEsEmssEmEmssEmEsssss 70% e
B0% 4 - - - mm e o0 B
50% 1) R I I I I
40% 4 - - - 40% 1 - - -
30% 4 - - - 30%: -
1 20% 1 -
20% 4 - - - ° ]
1 10% 1 - .- .-
10% 4 - - - ]
1 0% T T T
0% 5 i G S 5 ? 5 )
Crooked Fork Creek Colt Killed Creek Fish Creek 2 OE) S 2 E s E S
< 4 = £ S ol © -
[<] 7] [} on n
el ey
© [
o 7]

BAI B>124mm

Appendix A. Figure 5. The percentage of all PIT-tagged steelhead and steelhead >124 mm from selected sites in the Clearwater
River and Salmon River drainages detected as smolts at the downriver dams in 2006. Steelhead were tagged
between March 1 and May 31, 2006 (Period 1) and from August 15, 2005 to December 15, 2005 (Period 2).
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