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INTRODUCTION

Ef fecti ve managenent of wild anadronous fisheries is partly dependent on
defining rel ati onshi ps between escapenent and producti on. These productivity
rel ationships (or reproduction curves) may take one of several mathematical forns
as described by R cker (1975), depending on the nature of density-dependent
nmechani sns that control the population. Inherent in developing any relationship,
however, is specifying the fish population of interest and what is neant by
"escapenent" and "production" by that population. This report summarizes Project
91-73 efforts and future direction to index adult-to-Parr relationships for |daho
chi nook salnmon Oncorynchus tshawtscha and steelhead trout Q. nvkiss, and
identifies related nonitoring efforts that could be integrated into an indicator
popul ation nonitoring program (NPPC 1992).

A long-term nonitoring program is necessary to index escapenent and
production for indicator populations at any life stage of interest. The short-
term focus of this project has been on devel opment of adult-to-Parr reproduction
curves for the follow ng reasons: 1) in ldaho, parr (especially steelhead) are
monitored nore readily and widely than other life stages such as adults or
smolts; 2) parr densities show sone pronise as a neans to partition escapenents
by drainage or production class; 3) inproved definition of parr carrying capacity
is needed to refine escapenent objectives; and 4) egg-to-Parr (or egg-to-snolt)
survival currently better describes density dependence than adult-to-adult
survival because of the large and variable density independent nortality effects
occurring in the downstream migration corridor. As anadronmous fish populations
are restored and adult-to-Parr curves are devel oped for I|daho popul ations,
managers can refine harvest and escapenent objectives to optinmally utilize the
production potential of spawning and rearing habitat.

Adult tine series data developed for adult-to-Parr rel ati onshi ps can
ultinately be used to analyze adult recruitnment by brood year and snolt nigration
year (Petrosky and Schaller 1992). Conparison of adult recruitnment success by
snoltmgration year for indicator populations throughout the Colunbia Basin wll
be invaluable in tracking future progress of the Fish and Wldlife Programto
reduce hydrosystem nortalities.

In ldaho, various "classes" and "cells" have been defined for parr
monitoring purposes (Rich et al. 1993; Rich et al. 1992; Scully and Petrosky
1991; Scully et al. 1990; Petrosky and Holubetz 1985-88). The eight "classes"
are: wild and natural spring and summer chinook salnmon, and wild and natural A-
run and B-run summer steelhead trout. "WId/natural" designations are based on
suppl enent ati onhi stories, whereas "spring/sumrer” and"A-run/B-run" designations
are based on time of arrival at Bonneville Dam W use these same "classes" in
this report.

The "cells" refer to the various drainages in which these classes are
di stri buted. These designations will, in the future, correspond to drainages
identified in the ldaho Anadromous Fish Managerment Plan, 1992-1996 (IDFG 1992).

I daho fisheries managers desire to see reproduction curves devel oped that
represent these eight classes. Qur goal is to develop sone of these curves,
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particularly for wld populations, and to sunmmarize curve devel opment by ot her

projects. In the future, we will also ascertain how variable these relationships
are between classes and cells, and to determ ne what is needed for ongoing
devel opnent . These goals are consistent with Objective 3 of our Annual Wrk

Statenent: to docunment status and trends of classes of wild and natural chinook
salnon and steelhead trout popul ations.

Reproduction curves, as defined here, have not been devel oped for Idaho
popul ati ons except the Lenmhi River spring chinook (Bjornn 1978). However,
several research and managenent projects are working towards this objective
(Kiefer and Apperson 1988; Kiefer and Forster 1990-92; Kiefer and Lockhart 1993;
Bow es and Leitzinger 1991; Byrne, in press). Wrk is also progressing to
incorporate escapenent and production data from these projects into the
Coordinated Information System (CS).

Field work and planning began in 1990 and continued through 1992 to devel op
sone of these curves. Rich et al. (1993) identified and reconmended appropriate
popul ati ons, drai nages, and specific locations to build fish weirs to nonitor
escapenments (Task 3.5, bjective 3 of Annual Work Statenent). I ntensive parr
sanpling above nost of the reconmended weir |ocations began in 1991 (Rich et al.
1993), and we report results of our 1992 sanpling. W also sumarize three brood
years of data for Rapid Rver wild A-run steelhead trout.

Although using weir counts to correlate with parr densities is a different
and nmore intense approach than using redd counts (Task 3.3 and 3.4, bjective 3

of Annual Work Statenent), we anticipate both nmethods will be needed in the
future to help define Idaho escapement/production relationships. In this report,
"escapenent” wll nean enuneration at a weir rather than redd counts unless

ot herwi se not ed.
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METHODS

Summarv__of | daho Anadronpus Fish Weirs

W summarized sanpling programs at all existing and proposed anadronous fish
weirs in ldaho as of fall 1992. We included only permanent or seni-permanent
structures where long-term data could be collected, and we excluded the sockeye
sal mon 0. nerka weir bel ow Redfish Lake. W stratified the summary two ways:
1) by class (wild/natural spring/sumer chinook salmon and A-run/B-run steel head
trout); and 2) by cell or drainage. W used the same class and drainage
classifications as the |Idaho Anadronous Fish Managenent Plan, 1992-1996 (I|DFG
1992) and the Integrated System Plan for Sal nron and Steel head Trout Production
in the Columbia River Basin (CBFWA 1991). dassification as "wild" or "natural"
is consistent with those in IDFG (1992).

Qur sunmmary is based on these conprehensive plans as well as research plans
for chinook sal non and steel head trout supplenentation (Bow es and Leitzinger
1991; Byrne, in press), intensive smlt nmonitoring (Kiefer and Lockhart 1993),
and general parr nonitoring (Rich et al. 1993). We also used information
obtained by personal communication with IDFG and other agency and tribe
personnel .

Included in the summary are escapenent objectives above the existing and
proposed weirs. These objectives are based on interim snmolt production goals
that would optimally utilize the production potential (70% of snoblt carrying
capacity as defined in IDFG 1992). Needed escapenents were back calculated from
snmolt production goals using: 1) assuned egg-to-snolt survival rates of 1.5% for
steel head trout and 6.0% for chinook salmon; and 2) calculated fecundities and
sex ratios for appropriate drainages from the Ildaho five-year plan (IDFG 1992).
Needed escapenents assune no prespawn nortality and that all fenales spawn
conpletely. Smolt carrying capacity above existing weirs was taken directly from
the ldaho five year plan (I DFG 1992); snpblt capacity above proposed weirs was
estimated using the Northwest Power Pl anning Council's (NPPC) Presence/ Absence
Dat abase. Bowles and Leitzinger (1991) have also estinmated chinook salnmn snolt
capacities above sone of these weirs using the sanme database.

Qur recommendations are based on this summary, Qur criteria were to provide
coverage for all classes and nobst nmjor drainages, yet nininze cost and
duplication of efforts. This was a useful approach as we identified some chinook
salnon weirs that could be nodified to nonitor steelhead trout.

Parr Density Above Wirs

Chi nook sal non and steel head trout parr densities were sanmpled above all
exi sting or proposed weirs during nmid-sumer (generally, July 1 to August 15)
1992. Sanpl i ng was conducted by a variety of agency and tribe research and
managenent projects (Table 1): 1) ldaho Supplenentation Studies (I1SS) (which
i ncludes studies conducted by |IDFG Nez Perce Tribe [NPT], Shoshone-Bannock
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Tribes [SBT], Idaho Fisheries Research Ofice [IFRQ, and |daho Cooperative Fish
and Wldlife Research Unit [ICFWRU]); 2) Nez Perce Tribal Hatchery (NPTH); 3)
Sal non River Habitat Evaluation (SRHE) conducted by SBT; and 4) IDFGs |Idaho
Habi t at/ Natural Production Mnitoring project (which includes Intensive Snolt
Monitoring [ISM, GCeneral Parr Mnitoring [GPM, and WId Production Monitoring
[WPM  subprojects).

Streans were sanpl ed using standard techni ques devel oped by GPM ( Petrosky
and Hol ubetz 1985; 1986) and outlined in Appendix E of the ISS Experinental
Design (Bow es and Leitzinger 1991). Streans were systematically sanpled by
habi tat conplexes (containing at [|east one pool-riffle sequence). Fi sh
popul ati ons were sanpl ed by snorkeling in all streans except the Lemhi River,
where el ectrofishing was used. Physi cal habitat variables that were measured
include length, width, depth, surface substrate conposition, gradient, and water
tenperature, conductivity, and visibility (Rch et al. 1993).

Escapenent Above Weirs

Cener al

Brood year (BY) 1991 wild and natural escapenents to all existing weirs in
Idaho (Table 2) are currently being summarized in annual IDFG and U S. Fish and
Wldlife Service (USFWS) hatchery run reports. The recently renovated Marsh
"Creek and Lenmhi River weirs will begin operating in 1993, and results will be
reported in 1994 by I|SS. In addition, Kiefer and Lockhart (in press) report
BY 91 steelhead trout escapenments to the Crooked River weir. For this report,
we summarize wild A-run steelhead trout escapenents to the Rapid River weir
during 1989-91. Escapenent information from various sources wll be assimlated
into the CS beginning in 1993.

Rapid River WId A-Run Steelhead Trout (BY 89-91)

The Rapid River weir is located in the Little Sal non River drainage, and
operated by the IDFG hatchery program under funding from |daho Power Conpany.
Because it is a velocity barrier, all fish mgrating up Rapid R ver are trapped.
The weir traps hatchery spring chinook salnon for the Rapid River hatchery as
well as wild sumer chinook salnon and wild Arun steelhead trout. Adults from
the latter two populations are counted, neasured, sexed, and hauled to release
above the weir. Scales were collected in 1990 and 1991 but have not been
anal yzed; they were not collected in 1989. Hatchery steelhead trout strays were
haul ed back to the Little Salnon River and released.
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Table 1. Agency and tribal projects that intensively sampled chinook salmon and steelhead trout parr densities in mid-Sumner 1992. Streams are where
the 21 existing or proposed wirs are located (see Table 2).

1DFG NPT SBT 1 FRO 1CFURU

1SS 1SM GPM WPM 1SS NPTH 1SS SRHE 1SS 1SS
Pahsinroi  River  ypper Red River Rapid River None Lol0 Creek South Fork East Fork Clear Creek Lemhi River
Marsh Creek Salmon River Chamberlain Creek Neusome Creek Salmon River Salmon River
Johnson Creek Crooked River West Fork Slate Creek
Lochsa River Chamberlain Creek
North Fork Rush Creek
Salmon River Running Creek

Sulphur Creek

IDFG = lIdaho Department of Fish and Game; NPT = Nez Perce Tribe; SBT = Shoshone-Bannock Tribes; IFRO = ldaho Fisheries Research Office; ICFURU = Ildaho
Cooperative Fish and Wildlife Research Unit; ISS = lIdaho Supplementation Studies; ISH = Intensive Smolt Monitoring; CPM = General Parr Monitoring; WPM
= Uild Production Monitoring; NPTH = Nez Perce Tribal Hatchery; SRHE = Salmon River Habitat Evaluation.
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Table 2. Agency and tribal projects that operate existing weirs or will operate proposed weirs in ldaho as of fall 1992. Only the 21 permanent or semi-
permanent anadromous fish weirs are included.

IDFG NPT SBT USFUS
1SS 1SM WPM Hatchery 1SS NPTH 1SS SRHE 1SS Hatchery
Existing
Marsh Creek Crooked River® None Pahsimeroi River None None None None None Clear Creek
Lemhi River® Upper Salmon
River
Crooked River"
Red River®
Rapid River
South Fork
Salmon River®
East Fork
Salmon River
Proposed
Johnson Creek None Sulphur Creek Lochsa River® None Lolo Creek® None  None None None
North Fork Chamberlain Creek Newsome Creek®
Salmon River West Fork Slate Creek®
Chamberlain Creek
Rush Creek

Running Creek

IDFG o ldaho Department of Fish and Game; NPT = Nez Perce Tribe; SBT = Shoshone-Bannock Tribes; USFUS = U.S. Fish and Wildlife Service; ICFWRU = ldaho
Cooperative Fish and Wildlife Research Unit; 1SS = ldaho Supplementation Studies; ISM = Intensive Smolt Monitoring; UPM = Wild Production Monitoring; NPTH
= Nez Perce Tribal Hatchery; SRHE = Salmon River Habitat Evaluation.

« IDFG/ISM trap steelhead trout at Crooked River; IDFG/Hatchery trap chinook salmon.
b weir currently designed or operated to trap chinook salmon only; no current plans to trap steelhead trout.
c Operated by ldaho Coop. Fish and Uildlife Unit in 1993 only.
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Reproduction Curves

Gener al

Devel opi ng reproduction curves for the eight classes of |daho chinook salnon

and steelhead trout wll be addressed in the future as long-term information is
collected; we present three years of data for Rapid River wild A-run steel head
trout in this report. In the future, the information will be assimlated through

CS and the indicator population nonitoring program (NPPC 1992).

Rapid River Wld A-Run Steel head Trout

W plotted brood year escapenent indices and subsequent age 1 parr densities
above the weir for Rapid River wild A-run steel head trout. We used By 89-91
escapenment information (Rapid River Fish Hatchery, in press), assunmed adult
l ength-at-age data (K Ball, |DFG memo of 3/18/91), and assumed fecundity data
from subbasin planning files (S. Kiefer, |IDFG personal comunication) to
estimate total egg deposition. Fecundity data are based on Pahsineroi Fish
Hatchery A-run steelhead trout, a transplanted Snake River population, for one-
ocean (4,344 eggs) and two-ocean females (6,313 eggs). One-ocean nales are
considered 67 cm fork length (FL) and |l ess; one-ocean females are 65 cm FL and
less. Egg deposition estimates assume no prespawn nortality and that all fenales
spawned conpl etely.

We began intensive parr sanpling to estimate abundance and nean densities
in the drainage above the weir in 1990 and continued in 1991 (Rich et al. 1993)
and 1992 (see above).

From a managenment perspective, we believe the most useful form of the
reproduction curve would relate eggs to parr on a density basis; this is
necessary so the curve can be applied to other drainages that have a different
production area but simlar habitats. Egg density in Rapid R ver was calcul ated

using our best estimate of +total producti on area above the weir. Most of the
known distribution of parr (Mke Radko, US Forest Service [USFS], unpublished
data) is included in this area: the mainstem to Paradise Creek and a snall

portion of the West Fork Rapid River below the falls. The area estimate is based
on digitized map nmeasurenents of length found in the NPPC Presence/ Absence
Dat abase and on average stream w dths nmeasured in 1992.

Egg-to-Parr Survival Rates

We used the above parr density and escapenent information for Rapid R ver
to estimate egg-to-age 1 and age |-to-age 2 survival rates for wild A-run
steelhead trout. Egg-to-age 1 survival was calculated using By 89-91 egg density
and subsequent 1990-92 age 1 average density estimates. Age |-to-age 2 survival
was calculated using 1990-91 age 1 densities and subsequent 1991-92 age 2
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densities. W anticipate future work in the drainage may refine our estimate of
total production area, egg densities, and resulting egg-to-age 1 survival rates.

Dat a Manasenent and Anal ysi s

W used Lotus |-2-3 spreadsheets to manage our parr density data and Rapid
R ver escapenent data. Survival calculations and statistical analyses were nade
within the spreadsheets; statistical procedures follow Zar (1984). Parr density
data will eventually be entered into the GPM database (using DBASE |Il PLUS) and
will be incorporated into the region-w de Coordinated |nformation System (CIS).
Dat abases for escapenent information are being devel oped through CIS.

RESULTS AND DI SCUSSI ON

Summary of | daho Anadrompus Fish Weirs

Exi sting and Proposed Wirs

As of fall 1992, we identified 21 existing and proposed weirs that wll be
operated by a variety of agencies and tribes (Table 2, Figures 1 and 2). Wirs
in ldaho are used, or will be used, to obtain hatchery broodstock or to nonitor
wi | d/ nat ur al escaperment. Currently, the IDFG and USFWS hatchery programs operate
eight of 10 existing weirs, except that the Crooked River weir is also operated
by 1SM for steelhead trout. The remaining two existing weirs (Marsh Creek and
Lenmhi River) were recently renovated and will be operated by ISS to nonitor
escapenments beginning in spring 1993 (Eric Leitzinger, IDFG and Chris Peery,
| CFVRU, per sonal conmmuni cati on). El even additional weirs have been proposed:
two by IDFGISS, five by this subproject (IDFG WM, one by |IDFG hatcheries, and
three by NPTH.

Al though eight of the existing weirs are operated to obtain hatchery
broodstock, a portion of the chinook salnmon run and all wild/natural steel head
trout are passed to spawn naturally. Hatchery chinook salmon snolts released at
hatchery weirs were marked beginning in spring 1992 and plans are to pass all
unmarked wild/natural adults in the future (IDFG 1992). Al hatchery steel head
trout smolts are al so marked. Hence, hatchery weirs will provide nuch of the
necessary escapenent information to develop reproduction curves for natural
popul ations in the future.

O the 10 existing weirs that trap adult chinook sal non, eight also trap
returning steelhead trout (Table 3); steelheadtrout are not trapped at the South
Fork Sal mon River and Red River weirs due to high water and access problens in
the spring. O these eight, only four have provided conplete and consistent
counts of steelhead trout in the past: Pahsi meroi River, Lenmhi River, Rapid
River, and East Fork Salmon River. The fornmer two are located in unique, spring-
fed drainages that have large irrigation withdrawals; the latter two are velocity
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barriers that can trap during high spring runoff. O the remaining four that
trap steelhead trout, weir panels are generally pulled during peak runoff (2 to
3 weeks) at the Upper Salmn River (Sawmtooth) and Crooked River weirs (Tom
Rogers, |IDFG personal communication). W are unsure if steelhead trout can be

effectively trapped at the recently renovated Mirsh Creek or Clear Creek
(Kooski a) weirs.

Notably lacking in our sunmary are existing weirs that trap wld chinook
salmon or wild steelhead trout (Tables 3 to 8). Only one weir currently traps

these wild populations in Idaho: Rapid River in the Little Salnon River
drai nage. It is a velocity barrier that traps hatchery spring chinook salnon,
wi Il d sumrer chinook salnon, and wild A-run steel head trout. Adults from the

latter two groups are counted, neasured, sexed, and rel eased above the weir.

The Marsh Creek weir in the headwaters of the Mddle Fork Salnon River was
recently renovated to trap wild spring chinook salnon for chinook supplementation
research. Mdification of the adult trap will be necessary to effectively trap
wild B-run steelhead trout here. Aso, the weir is high in the drainage and nost
steelhead trout rearing habitat is below the weir. Chinook salnon and steel head
trout adults will be trapped here beginning in spring 1993 (Eric Leitzinger,
| DFG personal conmunication).

In conclusion, the lack of wild escapenment information at existing |daho
weirs is due to the prinmary function of nost of these weirs: to collect hatchery
broodst ock and suppl enment naturally reproducing popul ati ons of chinook salnon and
st eel head trout. By definition, these classes becone "natural" rather than
"wild" (IDFG 1992). Exceptions are the Rapid River and recently renovated Marsh
Creek weirs.

An additional eleven chinook salnon weirs have been proposed, seven of which
woul d also attenpt to trap returning steelhead trout (Tables 2 and 3); there are
no plans to trap steelhead trout at the three NPTH weirs (Lolo, Newsone, and
Slate creeks) or the IDFG@ Hatchery weir at Powell (Lochsa River). O the seven
that would trap steelhead trout, two (North Fork Salnon River and Johnson Creek)
are proposed by ISS primarily for chinook salnmon suppl enentation research;
current plans are to also trap steelhead trout if possible (Eric Leitzinger,
| DFG personal conmunication). This project proposes the remaining five weirs
to trap both chinook salnmon and steel head trout.

Recomendat i ons

1. To provide additional wild chinook salmn and wld steelhead trout
escapenment information for developing reproduction curves, we are proposing
five weirs be built by this project at the follow ng |ocations:

a. Running COreek at the Running Ceek Ranch. Running Creek is located in
the upper Selway River drainage in the Cl earwater River subbasin. The
weir would trap natural spring chinook salmon and wild B-run steel head
trout. It would be located near the mouth of Running Creek on property
owned by the WIldlife Research Institute. W have a verbal agreenent
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Table 3. Nurmber of existing and proposed permanent weirs by species and class
in ldaho as of fall 1992. Chinook salnmn and steel head trout classes
represent those identified in the Idaho Anadrompus Fish Managenent
Plan, 1992-1996 (IDFG 1992). Al weirs that trap steelhead trout also
trap chinook sal non.

Speci es Number Number
and class exi sting proposed Tot al

Chi nook Sal nmon

Wld Spring 1 4 5
Nat ural Spring 6 6 12
WIld Sumer 1 1 2
Nat ural Sumrer 2 0 2
Tot al 10 11 21
St eel head  Trout

WIld A-Run 1 2 3
Nat ural A-Run 3 1 4
W1ld B-Run 1 4 5
Nat ural B- Run 3 0 3
Tot al 8 7 15
TABLES

12
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Table 4.

Existing and proposed permanent ueirs for spring chinook salmon in ldaho as of fall 1992.
Adult escapements assume no prespaun mortality and all females spawn completely.

Potential smolt capacity is for drainage above weir.

NPPC IDFG 70% 1DFG
smolt smolt smolt Eggs
Sub- Ueir Ueir capacity capac i ty capacity needed Escapement Goal”
basin Drainage Sub-drainage type operator _(thousand)’ (thousand)® (thousand)® (thousand)® Fecundity® Females Total
Spring Chinook Salmon, Wild

Salmon 1DFG-

Salmon Canyon Chamberlain Creek Proposed  WPM 111.7 67.0 46.9 781.6 6,404 123 238
Salmon West Fork IDFG-

Salmon Canyon Chamberlain Creek Proposed  WPM 31.3 18.8 13.1 218.8 6,404 35 68
Middle IDFG-

Salmon Fork Rush Creek Proposed WPM 39.1 23.5 16.4 273.8 6,121 45 82
Middle IDFG-

Salmon Fork Sulphur Creek Proposed  WPM 145.5 87.3 61.1 1,018.8 6,121 167 304
Middle Permanent IDFG-

Salmon Fork Harsh Creek picket 1SS 106.6 63.9 44.8 745.9 6,121 122 222

Spring Chinook Salmon, Natural

NPT-

Salmon Lover Sate Creek Proposed Hatchery 151.2 90.7 63.5 1,058.4 3,832 277 549
IDFG-

Salmon Upper North Fork Proposed 1SS 175.2 105.1 73.6 1,226.2 5,531 222 533
Lenhi Permanent  IDFG-

Salmon River Headuaters picket 1SS 353.8 212.3 148.6 2,476.8 4,805 516 1,043
East Velocity  IDFG-

Salmon Fork Headwaters barrier Hatchery 312.1 187.3 131.1 2,184.7 5,531 395 952
Headwaters Permanent  IDFG-

Salmon Upper (Sawtooth) perel Hatchery 713.0 427.8 299.4 4,990.8 5,527 903 2,174
NPT-

Clearwater  Lower Lolo Creek Proposed Hatchery 332.2 199.3 139.5 2,325.3 3,829 608 1,204
South NPT-

Clearuater Fork Newsome Creek Proposed Hatchery 116.6 70.0 49.0 816.2 3,833 213 422
South Permanent  IDFG-

Clearuater Fork Crooked River penel Hatchery 85.5 51.3 35.9 598.5 3,837 156 310

TABLES
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Table 4. (continued)

NPPC IDFG 70% 1DFG
sinolt sinolt smolt Eggs
Sub- Weir Ueir capac 1 ty capacity capacity neeged Escapeme nt _Goal ©
basin Drainaoe Sub-drainage tpe operator (thousand)* (thousand)® (thousand)” (thousand)® Fecundity* Females Total
South Permanent IDFG-
Clearwater Fork Red River panel Hatchery 90.6 54.3 38.0 634.0 3,842 165 328
Middle Clear Creek USFUS-
Clearuater Fork (Kooskia) Floating Hatchery 44.0 26.4 18.5 307.7 3,620 85 137
Lochsa Headuaters IDFG-
Clearuater  River (Powell) Proposed Hatchery 526.0 315.6 220.9 3,682.0 3,831 961 1,906
Seluay IDFG-
Clearwater River Running Creek Proposed  WPM 171.1 102.6 71.8 1,197.s 3,832 313 620

a From ldaho Anadromous Fish Management Plan, 1992-1996 (IDFG 1992), for existing ueirs, or NPPC Presence/Absence Database for proposed ueirs. All
estimates are based on information generated through development of subbasin plans and the Integrated System Plan for Salmon and Steelhead Production
in the Columbia River Basin (CBFUA 1991).

b NPPC smolt capacity x 1.0 for steelhead trout, x 0.6 for spring and summer chinook salmon.

c Interim smolt production goal based on maximizing harvest.

d Assumed egg-smolt survival = 1.5% for steelhead trout, 6.0% for chinook salmon.

e Fecundities calculated for appropriate weir or drainage from ldaho Anadromous Fish Management Plan, 1992-1996 (IDFG 1992).

f Sex ratios calculated for appropriate weir or drainage from ldaho Anadromous Fish Management Plan, 1992-1996 (IDFG 1992).

TABLES
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Table 5. Existing and proposed permanent weirs for sumer chinook salmon in lIdaho as of fall 1992.

Adult escapements assume no prespam mortality and all females spawn completely.

Potential smolt capacity is for drainage above ueir.

NPPC IDFG 70% 1DFG
smolt smolt smolt Eggs
Sub- Ueir Weir capacity capacity capacity needed Escapement Goal”
basin Drainage Sub-drainage type operator _(thousand)” (thousand)® (thousand)” (thousand)’ Fecundity® Females Total
Sumrex- Chinook Salmon, Wild
Little Velocity IDFG-
Salmon Salmon Rapid River barrier Hatchery 100.1 60.1 42.0 700.7 4,969 141 406
South IDFG-
Salmon Fork Johnson Creek Proposed ISS 345.5 207.3 145.1 2,418.5 3,564 679 1,202
Summer Chinook Salmon, Natural
south Temporary  IDFG-
Salmon Fork Headwaters picket Hatchery 157.0 94.2 66.0 1,099.3 3,676 299 691
Pahsimeroi Permanent  IDFG-
Salmon River Headuaters picket Hatchery 257.6 154.6 108.2 1,803.3 4,982 362 1,046
a Fran ldaho Anadrcmous Fish Management Plan, 1992-1996 (IDFG 1992), for existing ueirs, or NPPC Presence/Absence Database for proposed weirs. All

estimates are based on information generated through development of subbasin plans and the Integrated System Plan for Salmon and Steelhead Production

in the Columbia River Basin (CBFWA 1991).

b NPPC smolt capacity x 1.0 for steelhead trout, x 0.6 for spring and summer chinook salmon.

c Interim smolt production goad based on maximizing harvest.
d Assuned egg-smolt survival = 1.5% for steelhead trout, 6.0% for chinook salmon.

e Fecundities calculated for appropriate ueir or drainage from

Idaho Anadromous Fish Management Plan,

f Sex ratios calculated for appropriate weir or drainage from ldaho Anadromous Fish Management Plan,

TABLES
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Table 6.

Existing and proposed permanent weirs for A-run steelhead trout in ldaho as of fall 1992. Potential smolt capacity is for drainage above ueir.

Adult escapements assune no prespawn mortality and al females spaun completely.

NPPC IDFG 70% IDFG
smolt smolt smolt Eggs
Sub- Weir Ueir capacity capac 1 ty capacity needed Escapeme nt Goal”
basin Drainage Sub-drainage type operator (thousand)” (thousand)® (thousand)” (thousand)® Fecundity’ Females Total
Steelhead Trout, Uild A-Run

Little Rapid Velocity IDFG-

Salmon Salmon River barrier Hatchery 22.5 22.5 15.8 1,051.6 5,155 204 357
Salmon 1DFG-

Salmon Canyon Chamberlain Creek Proposed  WPM 12.3 12.3 8.6 575.1 5,143 112 197
Salmon Vest Fork 1DFG-

Salmon Canyon Chamberlain Creek Proposed WPM 6.8 6.8 4.7 315.7 5,143 62 109

Steelhead Trout, Natural A-Run

North 1DFG-

Salmon Upper Fork Proposed 1SS 32.7 32.7 22.9 1,526.1 5,161 296 518
Lenhi Permanent  IDFG-

; Salmon River Headwaters picket 1SS 41.2 41.2 28.8 1,922.9 5,163 373 653
Pahsimeroi Permanent  IDFG-

Salmon River Headwaters panel Hatchery 29.9 29.9 20.9 1,396.6 5,153 271 474
tieaduaters Permanent  IDFG-

Salmon Upper (Sawtooth) panel Hatchery 81.1 81.1 56.7 3,782.7 5,161 733 1,284

a From Idaho Anadromous Fish Management Plan, 1992-1996 (IDFG 1992), for existing weirs, or NPPC Presence/Absence Database for proposed weirs. All

estimates are based on information generated through development of subbasin plans and the Integrated System Plan for Salmon and Steelhead Production

in the Columbia River Basin (CBFWA 1991).

NPPC smoalt capacity x 1.0 for steelhead trout, x 0.6 for spring and sumrer chinook salmon.
Interim smoalt production goal based on maximizing harvest.
Assuned egg-smolt survival = 1.5% for steelhead trout, 6.0% for chinook salmon.
Fecundities calculated for appropriate weir or drainage from
Sex ratios calculated for appropriate ueir or drainage from ldaho Anadromous Fish Management Plan,

-0 =0 =

TABLES
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Table 7. Existing and proposed permanent ueirs for B-run steelhead trout in lIdaho as of fall 1992. Potential smolt capacity is for drainage above weir.
Adult escapements assume no prespawn mortality and all females spam completely.

NPPC IDFG 70% IDFG
smolt smolt smolt Eggs
SUb- Ueir Weir capacity capac i ty capacity needed Escapement Goal”
basin Drainage Sub-drainage type operator _ (thousand)” (thousand)® (thousand)” (thousand)® Fecundity® Females Total

Steelhead Trout. Wild B-Run

South IDFG-

Salmon Fork Johnson Creek Proposed 1SS 61.1 61.1 42.8 2,850.8 6,474 441 697
Middle I1DFG-

Salmon Fork Rush Creek Proposed  WPM 12.1 12.1 8.5 566.4 6,545 87 113
Middle I1DFG-

Salmon Fork Sulphur Creek Proposed  WPM 22.4 22.4 15.7 1,044.1 6,545 160 207
Middle Permanent  IDFG-

Salmon Fork Marsh Creek® picket 1SS 9.6 9.6 6.7 447.3 6,545 69 89
Selway IDFG-

Clearuater River Running Creek Proposed  WPM 32.0 32.0 22.4 1,495.0 6,763 222 333

Steelhead Trout, Natural B-Run

East Velocity IDFG-

Salmon Fork Headwaters barrier Hatchery 42.4 42.4 29.7 1,978.8 5,719 346 547
South Permanent  IDFG-

Cleat-water Fork Crooked River panel 1SM 22.2 22.2 15.5 1,034.3 6,760 153 229
Middle Clear Creek USFWS-

Clearuater  Fork (Kooskia) Floating Hatchery 144 14.4 10.1 672.0 6,788 99 149

a From ldaho Anadromous Fish Management Plan, 1992-1996 (IDFG 19921, for existing ueirs, or NPPC Presence/Absence Database for proposed weirs. All

estimates are based on information generated through development of subbasin plans and the Integrated System Plan for Salmon and Steelhead Production
in the Columbia River Basin (CBFWA 1991).

b NPPC smolt capacity x 1.0 for steelhead trout, x 0.6 for spring and summer chinook salmon.

c Interim smolt production goal based on maximizing harvest.

d Assuned egg-smolt survival = 1.5% for steelhead trout, 6.0% for chinook salmon.

e Fecundities calculated for appropriate ueir or drainage from ldaho Anadrunous Fish Management Plan, 1992-1996 (IDFG 1992).

f Sex ratios calculated for appropriate ueir or drainage from ldaho Anadromous Fish Management Plan, 1992-1996 (IDFG 1992).
g unsure if can effectively trap steelhead trout.
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Table 8. Nunber of existing and proposed permanent weirs by drainage in |daho
as of fall 1992. Note sone salnon weirs are not designed or operated
to trap adult steelhead trout. Drai nages conform to the |Idaho
Anadr onous Fi sh Managenent Pl an, 1992-1996 (I DFG 1992).

Speci es/

Dr ai nage Sub- dr ai hace Exi sting Proposed Tot al cl ass'
Snake Ri ver Subbasin
Lower —e—e———— 0o mm—mee—
Sal non Ri ver Subbasin

CHN- NSP

Lower Sl ate Creek® X 1 STH- NA
_ CHN- WsU
Little Sal non Rapi d Ri ver X 1 STH- WA
Chanber | ai n X CHN- WSP

Sal nron  Canyon West Fork X 2 STH- WA
CHN- VBU
Johnson Creek X CHN- NSU

South Fork Headwaters® X 2 STH-W\B

Rush Creek X
Sul phur  Creek X CHN- WSP
M ddl e Fork Mar sh Creek X 3 STH-W\B
CHN- NSP
Lemhi River Headwat er s X 1 STH- NA
CHN- NSU
Pahsi neroi River Headwat er s X 1 STH- NA
CHN- NSP
East Fork Headwat er s X 1 STH- NB
Yankee Fork = = —=———e- o s
Nort h Fork X

Headwat er s CHN- NSP

Upper (Sawt oot h) X 2 STH- NA

Tot al 7 7 14

TABLES
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Tabl e 8.

(conti nued)

Speci es/
Dr ai naae Sub- dr ai nhaae Exi sting Pr oposed Tot al cl ass.
Cl earwat er Ri ver Subbasin
CHN- NSP
Lower Lol 0 creek® X 1 STH- NB
Newsone Creek® X
Crooked River X CHN- NSP
South Fork Red River® X 3 STH- NB
Cear Ceek CHN- NSP
M ddl e Fork (Kooski a) X 1 STH NB
Headwat er s CHN- NSP
Lochsa Ri ver (Powell)® X 1 STH- NB
CHN- NSP
Selway R ver Runni ng Creek X 1 STH VB
Tot al 3 4 7
G and Total 10 11 21
a CHN = Chinook salnobn, W= WId, = Natural, SP = Spring, SU = Summer; STH =
Steel head trout, W= Wld, N = Natural, A= A-Run, B B- Run.

b Weir currently designed or

plans to trap steelhead trout.

TABLES
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from Dr. Maurice Hornocker to build on the property. I ntensive parr
sanpling began here in 1991.

b. Chanberlain Creek at the Hotzel Ranch and West Fork Chanberlain Creek at
t he Stonebreaker/Beal Ranch. Chanberlain Creek is a tributary of the
mai nstem Sal non River between the Mddle Fork Salnon and South Fork
Salmon rivers. The weirs would trap wild spring chinook salnon and wld
steel head trout. Chanberlain Creek steelhead trout are classified as A
run; however, the supporting adult |ength-frequency data are scarce.
Unli ke our other proposed weirs, these would be located high in the
drai nage on adjacent properties owned by |DFG Intensive parr sanpling
began here in 1992.

c. Rush Oeek at the Taylor Ranch. Rush Creek is a tributary of Big Creek,
which is a major tributary of the |ower Mddle Fork Sal non River. The
weir would trap wild spring chinook salnmon and wild steel head trout.
Rush Creek steelhead are classified as B-run; however, sone field
observations suggest adult lengths more simlar to A-run (Anderson,
| DFG, personal communi cations). It would be located at the nmouth of
Rush Creek on property owned by the University of Idaho. W have verbal
agreement to build the weir, subject to design, from Dr. Jeff Yeo.
Intensive parr sanpling began here in 1991.

d. Sulphur Oeek at the Mrgan Ranch. Sulphur Creek is a tributary of the
upper Mddle Fork Salnon River. The weir would trap wld spring chinook

salnmon and wild B-run steelhead trout. It would be located at the nouth
of Sul phur Creek on private property. At this tine we have not reached
an agreenent to build the weir with the |andowners. I ntensive parr

sanpl i ng began here in 1992 by IDFG I SS.

If constructed, these five weirs will provide the bulk of wld chinook
sal mon and steelhead trout terminal escapenent information for |daho
(Tables 4 to 7). Additional long-term wild escapenment infornation would be
collected at Rapid R ver, Johnson Creek (if constructed), and Mirsh O eek.

All five proposed weirs are in wlderness areas that have essentially
pristine watersheds. They would be |located on private or state property
adj acent to back country airstrips. Locati ons or nmethods may change after
site surveys and cost estimates are nade in spring 1993.

2. Continue to nonitor escapenents (both wild/ natural and hatchery) above the
existing hatchery weirs: a) chinook salmon and steel head trout at Sawt oot h,
East Fork Salmon River, Pahsimeroi, Rapid River, Cooked River, and Kooskia;
and b) chinook salnobn at Red River and South Fork Sal mon River. Col I ect
time of arrival, sex, size, and mark information for each fish. This work
is planned by |IDFG and USFWS hatcheries, and IDFGISM for steelhead trout at
O ooked River.

3. Begin monitoring chinook salnon and steel head trout escapenents above the
recently renovated Marsh Creek and Lemhi River weirs in spring 1993.
Col l ect the sane information as hatcheries for both species. This work is
pl anned by |IDFG I SS.
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Parr Density Above Weirs

Sl ate Creek (Lower Sal non River)

I ntensive parr sanpling was done by NPT/ NPTH beginning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Rapid River (Little Salnon River)

Intensive parr sanpling was done by this sub-project in 1992; intensive
sanpling began in 1990 and continued in 1991 (Rch et al. 1993). W sanpled 13
sections in 1992 (Table 9; Figure 3), 12 of which were in the production area;
the remaining one was above the falls on the West Fork Rapid River. Sections
averaged 73.7 min length (range 33.7-102.1) and 10.40 min width (range 6.48-
12.40; Table 10). Overall, age O chinook salnon densities averaged 1.1 fish/100
m?> (range 00O 11.2), and age 1 steel head trout averaged 7.4 (range 0.9-13.9;
Table 11).

Chinook Salnmon Parr-Densities of age O chinook salnmon in mainstem and West
Fork sections in 1992 were |ow. In the mainstem in 1992 they averaged 1.2
fish/100 m? (range 0.0-11.2; n = 11; Table Il), which was greater than Rich et
al. (1993) estimated in 1990 (0.1; range 0.0-1-G n = 13) or 1991 (0.1; range
0.0-0.4; n = 7). No chinook sal non were observed in the West Fork Rapid River
in any year.

Al 't hough mean densities were | ow and similar between years, chinook sal non
parr were distributed differently in 1992 and 1990 conpared to 1991 (Rich et al.
1993). In 1991, parr were observed above the Wst Fork Rapid River, whereas in
1992 and 1990, they were all observed bel ow the West Fork Rapid Ri ver and near
the Rapid River Fish Hatchery (Table 11). One yearling was observed just above
the West Fork in 1992. Sanpling dates were similar (July 17-19, 1990; July 15-
16, 1991; July 14-16, 1992), but sanpling locations were not identical (Table 9).
The difference between years may be partly due to |low nunbers of returning
adults; at such low seeding levels parr probably remain near sparse and scattered
spawni ng beds and may be more difficult to detect by sanpling.

Future stratification of age 0 parr densities may reduce the high overall
CV observed in 1992 (281% Table 11).

Steelhead Trout Parr-Densities of age 1 steelheadtrout in mainstem and West
Fork Rapid River sections in 1992 were greater than those observed in 1990 and
1991. In the mainstem in 1992, they averaged 7.5 fish/100 m? (range 0.9-13.9;
n = 11; Table Il), alnpbst twice that Rich et al. (1992) estimated in 1990 (4.0;
range 2.4-6.7, n = 13) or 1991 (3.4; range 1.4-6.5 n = 7). Density in the West
Fork Rapid River nmonitoring section RAP-1 was 6.0 in 1992, also higher than in
1990 (5.0) or 1991 (1.0).
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Table 9. Parr density sections snorkeled in the Rapid River drainage during
July 15-16, 1991 and July 14-16, 1992 and proposed sections for 1993.

Sections are ordered going upstream

1990 1991 1992 1993 (ProDosed)
Mai nst em
. RAP- 2. RAP- 2
7 Lower Pack Bridge® Lower Pack Bridge
aiff Hanger' aiff Hanger
6 One Fire Pit® One Fire Pit
5 Upper Pack Bridge® Upper Pack Bridge
4 Two Fire Pit® Two Fire Pit
3 o o e - - --
2 Cora Cliffs® Cora Cliffs
1 Want Canp" Want Canp

i Castl e Pack Bridge®
Copper Pack Bridge'
i Par adi se Cabin'

Tributaries

West  Fork
RAP-1* RAP- |
Above Falls'
Tot al : 8 13

Castl e Pack Bridge
Copper Pack Bridge
Par adi se Cabin

RAP- 1

12

a Mnitoring section.

b Renanmed in 1992.

c New section in 1992.

d Not found nor done in 1992.

TABLES
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Tabl e 10. Physi cal characteristics of parr density sections snorkeled in the
Rapid River drainage during July 1992. Al sections were in B-type

channel s (Rosgen 1985). Sections are ordered going upstream
Mean Wat er
Lengt h wi dt h t enperature Conductivity Gradi ent
Section (m (m) (°C) (US) (%)
Mai nstem
RAP- 2' 102.1 12.08 15 - 1.0
Lower Pack Bridge® 41.1 8.45 14 150 1.6
Ciff Hanger® 96.1 11.80 13 150 0.9
One Fire Pit® 68. 9 11.75 10 150 1.2
Upper Pack Bridge® 33.7 9.87 9 150 1.8
Two Fire Pit® 57.1 8.80 14 160 2.1
Cora Cliffs® 92.0 10.73 13 150 1.4
Want Canp" 61.6 12.40 9 150 2.4
Castl e Pack Bridge' 93.3 9.73 12 - 1.3
Copper Pack Bridge' 64.8 11.00 12 140 2.2
Par adi se Cabin' 79.1 11.68 13 120 4.1
Mean: 71.8 10.75 12 147 1.8
Sanple size (n): 11 11 11 9 11
Tributaries

West Fork
RAP- 1 94.6 6.48 11 120 1.8
Above Falls' 61.6 5.60 10 - 0.9
Mean: 94.6 6.48 11 120 1.8
Sanpl e size (n)d: 1 1 1 1 1
Gand nean: 73.7 10.40 12 144 1.8
Sample size (n): 12 12 12 10 12

a Mnitoring section.

b Renamed in 1992.

¢ New section in 1992

d Excludi ng Above Falls section as outside of production area.
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Table 11. Steel head trout and chinook salnon parr densities for sections
snorkeled in the Rapid River drainage during July 1992. STH =
steel head trout, WCT = westslope cutthroat trout CHN = chinook
sal non. Sections are ordered going upstream

STH WCT STH STH STH CHN CHN
Section 0 1 2 1&2 0 1
Mai nst em

RAP-2° 2.0 13.9 4.2 18.1 11.2 0.2

Lower Pack Bridge® 9.8 11.8 5.2 17.0 1.4 0.3

diff Hanger® 1.7 3.3 1.2 4.4 1.1 0.0

One Fire Pit® 2.1 5.7 3.5 9.1 0.0 0.0

Upper Pack Bridge® 0.9 7.2 4.2 11. 4 0.0 0.0

Two Fire Pit® 1.2 9.4 4.4 13.7 0.0 0.0

Cora Cliffs® 2.6 9.6 4.0 13.6 0.0 0.1

Want camp® 0.1 6.7 3.1 9.8 0.0 0.0

Castle Pack Bridge' 1.2 9.5 2.3 11.8 0.0 0.0

Copper Pack Bridge' 0.0 4.4 4.1 8.4 0.0 0.0

Par adi se Cabin' 0.0 0.9 2.1 2.9 0.0 0.0

Mean (n = 11): 2.0 7.5 3.5 10.9 1.2 0.1

V(% : 140 51 34 43 268 190

Tributaries

West Fork

RAP-Y 2.6 6.0 3.8 9.8 0.0 0.0

Above Falls® 0.6 7.0 8.1" 15.1" 0.0 0.0

Mean (n = 1)¢: 2.6 6.0 3.8 9.8 0.0 0.0

cv (%9:

Gand Mean (n = 12): 2.0 7.4 3.5 10.8 1.1 0.1

cv (9: 130 50 32 42 281 200

90% Cl (%): 1.4 1.9 0.6 2.3 1.7 0.1

a Mnitoring section.

b Renaned in 1992.

c New section in 1992.

¢ Excl udi ng Above Falls section as outside
e Assuned to be resident rainbow trout.
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Al t hough steel head trout parr density varied by section in all years,
greater densities were observed near the Rapid River Hatchery in 1991 and 1992

(Table 11; Rich et al. 1993). This may be due to annual differences in parr
novenent or adult spawning distributions. Sanpling dates were similar between
years (see above), but sanpling locations were not identical. Parr were not

observed by USFS survey crews in Paradise Creek or in the mai nstem above Fry Pan
Ceek (Figure 3) in 1991 (Mke Radko, USFS, wunpublished data). W believe fish
above the West Fork Rapid River falls are resident rainbow trout Q. nvkiss.

Future stratification of age 1 parr densities nay give a nore accurate
estimate of average parr density and, for 1992 data, would reduce the overall CV

(50% .

Chanber | ai n Creek/West Fork Chanberlain Creek (Salnon R ver Canyon)

Intensive parr sanpling was done by this sub-project beginning in 1992. W
sanpled 27 sections (Table 12; Figure 4) that averaged 89.1 min length (range
38.4-163.6) and 5.92 min width (range 2.10-12.45; Table 13). Overall, age O
chi nook sal non densities averaged 5.7 fish/100 m® (range O 0 30.9), and age 1
steel head trout averaged 3.4 (range 0.0-7.4; Table 14).

Chi nook Salmon Parr-Densities of age 0 chinook salmon in mainstem and
tributary sections were |low, but were the |argest we observed in 1992. In the
mai nstem they averaged 5.0 fish/100 m* (range 0.0-18.5; n = Il1), and in the
tributaries they averaged 6.2 (range 0.0-30.9; n = 16; Table 14).

Chi nook sal non parr were not distributed throughout the upper Chanberlain
Creek drainage (Table 14). In the mainstem all parr were observed bel ow the
airstrip pack bridge (just above section CHA-4); parr were not observed in the
Red Top neadows farther upstream Only in the West Fork Chanberlain Creek
tributary did we observe additional Parr. We suggest two reasons for this
distribution pattern: 1) at such |low seeding levels, parr probably remain near
the prem um spawning beds (in GCtype channels) below the airstrip pack bridge and
in the West Fork Chanberlain Ceekmeadows; and 2) |arger-size spawning substrate
is not available in the other C-type channels higher in the drainage (i.e. Red
Top and Mdose Jaw Meadows; Table 13), and adults currently may not spawn there.

Future stratification of age O parr densities may reduce the high overall
CV observed in 1992 (160% Table 14).

Steel head Trout Parr-Densities of age 1 steelhead trout in mainstem and
tributary sections in 1992 were low |In the nmainstenthey averaged 3.3 fish/100
m? (range 1.1-7.4; n = 11; Table 14). Average density in the tributaries was
simlar (nmean = 3.4; range 0.0-7.0; n = 16).

Steel head trout parr were distributed nore uniformy than chinook sal non
parr throughout the upper Chanberlain Creek drainage (Table 14). Qur results may
be somewhat confounded by our difficulty distinguishing juvenile cutthroat trout
Q. clarki from juvenile steelhead trout. However, we observed juvenile cutthroat
trout only in the mainstem bel ow the airstrip pack bridge.
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Table 12. Parr

density sections snorkeled
drai nage during July 23,
sections for

t he upper
1991 and July 27-31,
Sections are, ordered

Chanberl ain Creek
1992 and proposed
goi ng upstream

1991 1992 1993 (Proposed)
Mai nst em

Dog Mouth Dog Mouth
CHA-1° CHA- 1 CHA- 1

West For k Mout h West Fork Mbuth
Hot zel Hot zel
CHA-4’ cHA4 CHA-4

No Nane Mouth No Name Mout h
Snokehouse Snokehouse
Lower Red Top Lower Red Top
Fish Mouth Fish Mbuth
Upper Red Top Upper Red Top
For ks For ks

Tributaries
West  Fork

=== Mout h Mout h

=== Beal Meadow Beal Meadow
- Sagebrush Fence Sagebrush Fence
CHA-2* CHA- 2 CHA2
CHA- 3 CHA- 3 cm-3

First Crossing First Crossing
Spring Spring

Tunbl edown Tunbl edown

Gane_Creek

Fl ossi e _Creek

Moose Creek

Fish Creek

Ri m Creek

Sout h_Fork

Total: 4

Trail Crossing

Trail Crossing

Mout h
Lower NMbose Jaw

Upper

Trail Crossing

Mout h

Mout h

27

Trail Crossing

Trail Crossing

Mout h
Lower Moose Jaw

Upper

Trail Crossing

Mout h

Mout h

27

"Monitoring section.

TABLES
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Table 13. Physical characteristics of parr densi t}/ sections snorkeled in the
upper Chanberlain Ceek drainage during July 1992. Channel types are
by Rosgen (1985). Sections are ordered golng upstream

Mean WAt er o
. Channel Length width tenperature Conductivity Gradient
Section type (m (m) (°C) Us) (%)
Mai nst em
Dog Mbut h B 96.5 10. 25 18 - 0.8
1 B 136.0 8.72 20 70
West Fork Mbuth C 91.6 9.70 18 - 0.6
Hot zel C 129.0 8. 00 19 - 1.0
CHA- 4 C 96. 0 9.90 17 60
No Name Mout h B 53.9 12. 45 13 o 0.5
Snokehouse B 94.1 9.63 16 - 0.6
Lower Red Top C 115.8 7.78 11 - <0:1
Fish Mouth g 1%1% g g 28 14 o 0.2
Upper 163. .1 9 - 0.6
Forks e T0P B 710 510 12 -- 3’5
Mean: . 108.2 8.81 15 65 0.9
Sanple size (n): 11 11 11 2 9
Tributaries
West  Fork
Mout h B 94. 4 3.53 17 .- 0.8
Beal Meadow C 99.0 4. 03 20 70 0.6
Sagebrush Fence C 129.0 5.98 15 - 0.3
CI—%«Z C 116.1 4.82 14 - 0.4
CHA- 3 B 82.6 5.30 - o 0.8
First Crossing B 70.7 3.48 T - 0.8
Spring B 52.2 4.12 - - 1.6
Tunbl edown B 57.8 2.33 - - 1.2
Gane_Creek
Trail Crossing B 53.8 2.75 10 - 2.6
Fl ossi e _Creek
Trail Crossing B 88.3 2.43 17 o 1.8
Moose Creek
Mout h B 61.9 5.08 13 - 3.8
Lower Mbose Jaw C 115.0 3.53 13 - 0.6
wper B 52.5 5.38 13 T 2.4
Fish Creek
Trail Crossing B 38. 4 2.10 11 - 3.1
Rim Creek
Mout h B 52.2 5.60 12 - 3.0
Sout h __Fork
Mout h B 52.1 2.35 12 - 9.9
Mean: 76.0 3.93 14 70 2.1
Sampl e size (n): 16 16 12 1 16
G and nean: 89.1 5.92 15 67 1.7
Sampl e size (n): 27 27 23 3 25

TABLES
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Table 14. Steel head trout and chinook salnon parr densities

for

sections
snorkel ed in the upper Chanmberlain Creek drainage during July 1992.

STH = steelhead trout, WCT = westslope cutthroat trout, CHN = chinook
sal mon. Sections are ordered going upstream
STH WCT STH STH STH CHN CHN
Section 0 1 2 | &2 0 1
Mai nstem
Dog Mouth 5.0 5.0 1.5 6.5 5.6 0.0
a1l 2.4 3.5 2.1 5.6 8.2 0.0
West Fork Mouth 2.1 3.4 0.8 4.2 18.5 0.0
Hot zel 6.6 7.4 0.8 8.1 12. 6 0.0
CHA- 4 1.7 1.7 1.2 2.8 10. 4 1.2
No Nanme Mouth 3.0 4.2 1.3 5.5 0.0 0.0
Smokehouse 7.5 3.3 0.7 4.0 0.0 0.0
Lower Red Top 2.6 2.6 1.2 3.8 0.0 0.0
Fi sh Muth 3.4 3.3 2.4 5.7 0.0 0.0
Upper Red Top 5.5 1.2 0.9 2.1 0.0 0.0
For ks 0.0 1.1 0.8 1.9 0.0 0.0
Mean (n = 11): 3.6 3.3 1.2 4.6 5.0 0.1
cv (9: 63 54 45 42 130 332
Tributaries

West Fork
Mbut h 18.0 5.4 0.6 6.0 12.0 0.0
Beal Meadow 4.5 7.0 1.0 8.0 21.3 0.5
Sagebrush Fence 12.1 4.5 1.2 5.7 27.1 0.0
CHA- 2 7.0 6.2 1.2 7.5 30.9 0.4
CHA- 3 4.8 4.3 0.2 4.6 3.4 0.0
First Oossing 4.5 5.3 1.2 6.5 3.7 0.0
Spring 2.8 3.7 0.5 4.2 0.0 0.0
Tunbl edown 1.5 2.2 0.0 2.2 0.0 0.0
Gane Creek
Trail Crossing 4.1 0.7 0.0 0.7 0.0 0.0
Fl ossie Creek
Trail Crossing 5.6 6.5 0.9 7.5 0.0 0.0
Mbose Creek
Mout h 3.2 4.5 0.6 5.1 0.0 0.0
Lower Mbose Jaw 1.0 1.2 1.2 2.5 0.0 0.0
Fish Creek
Trail Crossing 36.0 1.2 0.0 1.2 0.0 0.0
Rim Creek
Mout h 0.3 0.7 0.3 1.0 0.0 0.0
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31

Table 14. (conti nued)

STH WCT STH STH STH CHN CHN

Section 1&2

Tributaries (continued)
South Fork
Mout h 0.0 0.0 0. 0.8 0.0 0.0
Mean (n = 16): 6.6 3.4 0. 4.0 6.2 0.1
cv (%: 138 72 72 67 173 275
Gand nean (n = 27): 5.4 3.4 0.9 4.2 5.7 0.1
cv (9: 134 64 66 56 160 327
90% Cl (%): 2.4 0.7 0.2 0.8 3.0 0.1
TABLES



At this tine, we see no conpelling reason to stratify age 1 parr densities
to estimate neans and variances. Although the overall CV is large (64%, the 90%
Cl (# 0.7) is small due to the large sanple size (n = 27; Table 14). Ve will
reassess stratification needs after analyzing data collected in the future.

Johnson Creek (South Fork Sal mon River)

I ntensive parr sanpling was done by IDFG 1SS beginning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Readwat ers (South Fork Sal non River)

I ntensive parr sanpling was done by SBT/ISS beginning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Rush Creek (Mddle Fork Salnmn River)

Intensive parr sanpling was done by this sub-project in 1992; intensive
sanpling began in 1991 (Rich et al. 1993). We sanpl ed 12 sections (Table 15;
Figure 5) that averaged 63.8 min length (range 45.8-83.0) and 5.86 min width
(range 2.60-9.13; Table 16). Overall, age 0 chinook sal non densities averaged
0.2 fish/100 m?> (range O.0-1.7), and age 1 steel head trout averaged 2.6 (range
0.0-13.3; Table 17).

Chi nook Salnmon Parr-Densities of age O chinook salnmon in mai nstem sections
in 1992 were very low, no chinook sal non were observed in the single tributary
we sanpled. Mainstem densities averaged 0.2 fish/100 m? (range 0.0-1.7; n = 10;
Table 17).

The only sections where we observed chinook salnon parr in 1992 were near
the mouth of Rush Creek; Rich et al. (1993) did not observe parr in the drainage
in 1991 (n = 14). Sanpling dates were simlar (August 5-8, 1991 and August II-
12, 1992), but sanpling |ocations were not identical (Table 15). At very |ow
seeding levels parr probably remain near sparse and scattered spawning beds and
my be nmore difficult to detect by sanpling.

Future stratification of age 0 parr densities may reduce the high overall
CV observed in 1992 (309% Table 17).

Steel head Trout Parr-Densities of age 1 steelhead trout in minstem and
tributary sections were low in 1992. In the mainstem they averaged 1.4 fish/100
m?(range 0.0-4.0; n = 10; Table 17), the same as observed by Rich et al. (1993)
in 1991 (mean = 1.4; range 0.0-3.4; n = 12). Average density in the South Fork
tributary was 8.9 (range 4.4-13.3; n = 2); no age 1 parr were observed there in
1991.
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Tabl e 15. Parr density sections snorkeled in the Rush Creek drainage during

August  5-8, 1991 and August 11-12,

. | 1992 and proposed sections for
1993. Sections are ordered going upstream

1991 1992 1993 (Proposed)
Mai nst em
12 Mout h' Mout h
11 Di ver si on' Di ver si on
Island® | sl and
—_— Abov;—z Crossing® Above Crossing
10 ——— Sl
—_—— — Lewis Mouth'
9 —_——d aii
8 -——-d —-——
7 ——ad -
6 ———d ————

Log Jam Bar®

diff Hanger®
d

5
4 West Fork Mouth'
-— Range Mouth®

3 Sout h Fork Mout h*
2

1

Tel ephone Mout h'
d

Tributaries

Lewi s Creek

Mout h ———=d
South Fork
1 Mout h'
ai Upper®
Tot al : 14 12

Log Jam Bar
aiff Hanger

West Fork Mouth
Range Mout h

Sout h Fork Mouth
Tel ephone Mouth

Mout h

Mout h
Upper

14

a Renaned in 1992.

b New section in 1992.

c New section in 1993.

d Not found nor done in 1992.
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Tabl e 16. Physi cal characteristics of Parr. density sections snorkeled in the
Rush Creek drainage during August 1992. Al sections were in B-type

channel s (Rosgen 1985). Sections are ordered going upstream
Mean Wat er
Length wi dt h tenperature Conductivity Gr adi ent
Section (m (m (°c) (US) (A
Mai nst em
Mouth* 82.0 8.35 13 110 1.9
Di ver si on' 68. 2 6. 88 14 110 1.5
Island® 67.1 8.55 12 110 0.6
Above Crossing® 71.8 9.13 13 110 1.0
Log Jam Bar® 83.0 5.82 12 - 1.2
Cliff Hanger® 76.0 6. 60 10 -- 1.0
West  Fork Mouth' 54.7 5.93 15 1.8
Range Mouth® 47.0 5.25 9 120 4.6
South Fork Mouth' 61.2 4,53 17 90 1.3
Tel ephone Mout h' 56. 3 3.95 14 80 1.4
Mean: 66.7 6. 50 13 104 1.6
Sanple size (n): 10 10 10 7 10
Tributaries

South Fork

Mout h' 52.0 2.60 12 130 3.8
Upper® 45. 8 2.75 12 130 3.9
Mean: 48.9 2.68 12 130 3.9
Sanple size (n): 2 2 2 2 2

G and nean: 63.8 5.86 12.8 110 2.0
Sanple size (n): 12 12 12 9 12

a Renanmed in 1992.
b New section in 1992.

TABLES
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Tabl e 17. St eel head
snor kel ed

WCT

and chinook salnmon parr densities for sections

in the Rush Creek drainage during August 1992. STH =
st eel head trout,

= westslope cutthroat trout, CHN = chinook

sal non. Sections are ordered going upstream
STH WCT STH STH STH CHN CHN
Section 0 1 2 | &2 0 1
Mai nst em
Mout h' 0.9 0.7 0.4 1.2 0.2 0.0
Di ver si on' 3.2 1.7 0.4 2.1 1.7 0.0
Island® 0.5 0.0 0.0 0.0 0.0 0.0
Above Crossing® 0.6 0.0 0.3 0.3 0.0 0.0
Log Jam Bar® 1.0 2.9 1.4 4.4 0.0 0.0
Cliff Hanger® 0.0 1.8 1.0 2.8 0.0 0.0
West  Fork Mouth' 0.0 0.3 0.3 0.6 0.0 0.0
Range Mouth® 0.0 4.0 0.8 4.9 0.0 0.0
South Fork Mouth' 0.0 2.5 1.8 4.3 0.0 0.0
Tel ephone Mout h' 0.4 0.0 0.0 0.0 0.0 0.0
Mean (n = 10): 0.7 1.4 0.6 2.1 0.2 0.0
cv (%: 147 102 94 94 281
Tributaries

South Fork
Mout h- 0.0 4.4 0.0 4.4 0.0 0.0
Upper® 0.0 13.3 2.3 15.6 0.0 0.0
Mean (n = 2): 0.0 8.9 1.2 10.0 0.0 0.0
cv (99: 71 141 79
Gand nmean (n = 12): 0.6 2.6 0.7 3.4 0.2 0.0
cv (9: 166 140 105 126 309
90% Cl (t): 0.5 1.9 0.4 2.2 0.3 0.0

a Renanmed in 1992.

b New section

TABLES
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Steel head trout parr were distributed unifornmly throughout the Rush Creek
drai nage in 1992 (Table 17); in 1991, densities decreased above the West Fork
Rush Creek (Rich et al. 1993). Qur results are confounded by our difficulty
di stinguishing juvenile cutthroat trout from juvenile steelhead trout in Rush
Cr eek. Al t hough we observed juvenile cutthroat trout throughout the drainage,
their densities generally increased with decreasing steel head trout densities.

Future stratification of age 1 parr densities conbined with a larger sanple
size, may reduce the high overall CV observed in 1992 (140% Table 17).

Sul phur Creek (Mddle Fork Salnmon River)

I ntensive parr sanpling was done by IDFG | SS beginning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Marsh Creek (M ddle Fork Sal mon River)
I ntensive parr sanpling was done by IDFG | SS beginning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

North Fork Sal mon River (Upper Sal non River)

I ntensive parr sanpling was done by IDFG@ 1SS beginning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Lemhi River

Intensive parr sanmpling was done by IDFGISS beginning in 1991; |CFARU I SS
continued limted sanpling in 1992. Data are being analyzed and will be reported
by them this year.

Pahsi meroi Ri ver

I ntensive parr sanpling was done by |IDFG | SS beginning in 1992. Data are
being analyzed and will be reported by them this year.

East Fork Sal non River

I ntensive parr sanpling was done by SBT/ SRHE begi nning in 1992. Data are
being analyzed and will be reported by them this year.
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Sawt oot h (Upper Salnon River)

I ntensive parr sanpling was done by IDFGISM in 1992 (Kiefer and Lockhart
1993); sanpling began in 1987 (Kiefer and Apperson 1988) and continued through
1991 (Kiefer and Forster 1990, 1991, 1992; Kiefer and Lockhart 1993). Data are
bei ng anal yzed and will be reported by themthis year.

Lol10 Creek (Lower Cl earwater River)

I ntensive parr sanpling was done by NPT/ NPTH begi nning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Newsone Oeek (South Fork dearwater, River)

I ntensive parr sanpling was done by NPT/ NPTH begi nning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Cooked River (South Fork Cearwater River)

I ntensive parr sanpling was done by IDFGISM in 1992 (Kiefer and Lockhart
1993); sanpling began in 1987 (Kiefer and Apperson 1988) and continued through
1991 (Kiefer and Forster 1990, 1991, 1992; Kiefer and Lockhart 1993). Data are
bei ng anal yzed and will be reported by themthis year.

Red River (South Fork dearwater River)

I ntensive parr sanpling was done by |IDFG GPM begi nning in 1992. Data are
bei ng anal yzed and will be reported by themthis year.

Cear Ceek (Mddle Fork dearwater R ver)

I ntensive parr sanmpling was done by | FRO | SS begi nning in 1992. Data are
being analyzed and will be reported by them this year.

Powel | (Lochsa River)

I ntensive parr sanmpling was done by |IDFGE | SS begi nning in 1992. Data are
being analyzed and will be reported by them this year.
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Running Creek (Selway R ver)

Intensive parr sanpling was done by this sub-project in 1992; intensive
sanpling began in 1991 (Rich et al. 1993). We sanpl ed 18 sections (Table 18;
Figure 6) that averaged 50.3 min length (range 27.2-94.5) and 8.29 min width
(range 3.62-14.75; Table 19). Overall, age 0 chinook salnon densities averaged
0.1 fish/100 m? (range O.0-0.7), and age 1 steel head trout averaged 3.4 (range
0.3-14.2; Table 20).

Chi nook Salmon Parr-Densities of age 0 chinook salnobn in mainstem and
tributary sections were the |owest we observed in 1992. W counted only two parr
in the mainstem and overall mainstem densities averaged <0.1 fish/100 m? (range
0.0-0.3; n = 10; Table 20); densities in 1991 averaged 3.5 (range 0.0-27.0; n =
13; Rich et al. 1993). We counted a single parr in Lynx Creek, and overall
tributary densities averaged 0.1 fish/100 m?> (range 0.0-0.7; n = 8); no parr were
observed in any tributary in 1991.

The only sections where we observed chi nook sal non parr in 1992 were near
the nouths of Running Oreek and Lynx Creek (Table 20). In contrast, Rich et al.
(1991) observed parr throughout the mainstem and particularly in the uppernost
sections; they did not observe chinook salnon parr in any tributary. Sanpl i ng
dates were simlar (July 23-26, 1991 and July 7-10, 1992), but sanpling |ocations
were not identical (Table 18). W suggest that the difference between years nay
be partly due to |ow nunbers of returning adults; at such |low seeding |evels parr
probably remain near sparse and scattered spawning beds and may be nore difficult
to detect by sanpling.

Future stratification of age O parr densities may reduce the high overall
CV observed in 1992 (316% Table 20). However, it will be difficult to make
accurate and precise estimates at such |ow seeding |evels.

Steel head Trout Parr-Densities of age 1 steelhead trout in nmainstem and
tributary sections were low in 1992, but greater on average than in 1991 (Rich
et al. 1993). In the mainstem they averaged 4.6 fish/100 m? (range O0.5-14. 2,
n = 10; Table 20) in 1992 and 2.9 in 1991 (range 0.0-85 n = 13). Aver age
density in tributaries was 2.0 in 1992 (range 0.3-5.6; n = 8) and 0.7 in 1991
(range 0.0-1.5; n = 10).

Steel headtrout parr were distributed uniformy throughout the Running Creek
drainage in 1992 (Table 20), whereas no parr were observed in the upper
tributaries (Lynx Creek and South Fork) in 1991 (Rch et al. 1993). Qur results
are confounded by our difficulty distinguishing juvenile cutthroat trout from

juvenile steel head trout. For exanple, only juvenile cutthroat trout were
observed in Lynx Ceek and the South Fork in 1991, and in high densities, but we
observed nostly juvenile steelhead trout in 1992, Thr oughout the drainage in

both years, juvenile cutthroat trout densities generally increased wth
decreasing steelhead trout densities.

Future stratification age 1 parr densities may reduce the high overall CV
observed in 1992 (120% Table 20).
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Tabl e 18. Parr

density sections snorkeled

in the Running Creek drainage during

July 23-26, 1991 and July 7-10, 1992 and proposed sections for 1993.
Sections are ordered going upstream
1 9 9 1 1992 1993 (Proposed)
Mai nst em
RUN- | = RUN-1° RUN-1°
Cabin® Cabi n
RUN- 2" RUN- 2" RUN-2°
Tt Two Fords®
Fi ssure ———ad
Dry Wash Dry Wash Dry Wash
Bel ow G ouse ——d a
Grouse G ouse Mouth' Grouse Muth
I sl and —_—— —_——
Tt W | der ness Boundary® W | der ness Boundary
Trail culvert® Trail Cul vert
Bri dge Road Bridge' Road Bri dge
Qutfitter Canp Yorks Canp' Yor ks Canmp

Mout h Sout h Fork
Headwat er

Upper Canyon 1
Upper Canyon 2

Souttl Fork Mouth'

d

d

Tributaries

Sout h Fork Mouth

Below Falls'
Above Falls'

Eaal e _Creek

Lower Trail O ossing' Trail Crossing
Di ver si on Di ver si on Di ver si on
Second Crossing —_—— Tt

I sl and -—=d ———

G ouse  COreek

Mout h Mout h Mout h .
Bel ow Falls Trail O ossing' Trail Crossing
Lynx Creek

== Mout hP Mout h

Pool J—

Cul vert Cul vert Cul vert

Sout h _Fork

Lower Mout h' Mout h

Upper —-==* .
Culvert® Cul vert

Total : 23 18 21

a Renaned in 1992.

b New section in 1992.

b New section in 1993.

d Not found nor done in 1992.

d

Monitoring section.
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Tabl e 19. Physi cal characteristics of parr density sections snorkeled in the
Running Creek drainage during July 1992. Al sections were in B-type

channel s (Rosgen 1985). Sections are ordered going upstream
Mean Wat er
Lengt h wi dt h tenperature Conductivity Gr adi ent
Section (m (m (°c) (uS) (%
Mai nst em
RUN- | = 88.0 11. 25 16 20 0.7
Cabin® 46. 6 14.75 14 20 0.8
RUN- 2 42.2 12.18 14 20 0.8
Dry Wash 35.2 9.40 13 20 1.7
G ouse Mouth' 55.2 8.42 11 20 1.9
W | der ness Boundary® 62. 4 10. 40 13 20 1.4
Trail Culvert® 68.0 12. 75 9 1.2
Road Bridge* 32.1 11.73 10 20 0.5
Yor ks Canp' 94.5 10. 95 10 T 1.8
South Fork Mouth* 33.3 7.77 10 20 3.4
Mean: 55.8 10. 96 12 20 1.4
Sampl e size (n): 10 10 10 8 10
Tributaries
Eaal e Creek
Trail Crossing 41.0 7.92 13 - 3.2
Di versi on 36. 4 5.38 11 30 1.6
Grouse Creek
Mout h 52.8 3.62 10 20 7.0
Trail Crossing' 37.0 5.48 10 20 5.4
Lynx Creek
Mouth® 31.2 4.88 10 - 2.3
Cul vert 55.5 3.85 8 30 1.6
South Fork
Mout h' 27.2 4.85 10 20 2.3
Culvert® 67.1 3.70 9 - 4.6
Mean: 43.5 4.96 10 24 3.5
Sampl es size (n): 8 8 8 5 8
Grand nean: 50. 3 8.29 11 22 2.3
Sampl e size (n): 18 18 18 13 18

a Renaned in 1992.
b New section in 1992.
c Mnitoring section.
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Tabl e 20.

Steel head trout and chinook salmon parr densities for sections
snorkeled in the Running Creek drainage during July 1992. STH =
steel head trout, WCT = westslope cutthroat trout, CHN = chinook
sal non. Sections are ordered going upstream

STH WCT STH STH STH CHN CHN
Secti on 0 1 2 | &2 0 1
Mai nst em

RUN-1° 0.1 0.8 0.5 1.3 0.0 0.0
Cabin® 0.3 3.2 1.3 4.5 0.3 0.0
RUN-2°¢ 2.5 2.9 0.0 2.9 0.0 0.0
Dry Wash 5.1 14.2 2.4 16. 6 0.0 0.0
QG ouse Muth' 0.4 13.1 2.4 15.5 0.0 0.0
W | der ness Boundary® 4.9 6.2 0.9 7.1 0.0 0.0
Trail culvert! 0.5 0.9 0.4 1.3 0.0 0.0
Road Bridge' 0.0 0.5 0.0 0.5 0.0 0.0
Yorks Canp' 1.1 0.7 1.3 1.9 0.0 0.0
South Fork Mouth' 0.8 3.1 1.2 4.3 0.0 0.0
Mean (n = 10): 1.6 4.6 1.0 5.6 <0.1 0.0
cv (99: 124 112 83 105 316
Eaal e Creek
Trail Crossing* 0.0 0.3 0.0 0.3 0.0 0.0
Di versi on 2.6 0.5 0.5 1.0 0.0 0.0
G ouse Creek
Mout h 0.0 2.6 1.1 3.7 0.0 0.0
Trail Crossing' 0.5 1.0 0.0 1.0 0.0 0.0
Lynx Creek
Mouth® 0.0 2.0 0.0 2.0 0.7 0.0
Cul vert 0.0 0.9 0.0 0.9 0.0 0.0
South Fork
Mouth* 3.8 3.0 0.8 3.8 0.0 0.0
Culvert® 1.2 5.6 0.8 6.4 0.0 0.0
Mean (n = 8): 1.0 2.0 0.4 2.4 0.1 0.0
cv (9%: 143 89 114 87 283
Gand nmean (n = 18): 1.3 3.4 0.8 4.2 0.1 0.0
cv (9: 130 120 102 114 316
90% Cl (%): 0.7 1.7 0.3 1.9 0.1 0.0

a Renaned in 1992.

b New section in 1992.

¢ Mnitoring section.
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Recomendat i ons

1. In Rapid River, expand intensive parr sanpling to include upper portions of
the mai nstem and Paradise Creek. Determine extent of parr distribution, and
establish permanent sanpling sections. Col lect scales for age analysis.

2. Continue intensive parr sanpling in Running Creek, Rush Creek, and upper

Chanber |l ai n Creek. Est abl i sh pernmanent sanpling sections. Sample with
hook-and-1ine, electrofishing, or seining to distinguish juvenile steelhead
trout from cutthroat trout. Col lect scales for age analysis.

Escapenent Above Weirs

Rapid River Wld A-Run Steel head Trout (BY 89-92)

From April 7 through May 19, 1989, 69 wild steelhead trout were trapped at
the weir (Table 21). Twelve additional hatchery fish were trapped and returned
to the Little Salnon Rver. O the wild fish, 22 were males (32% and 47 were
femal es (68%.

From April 11 through June 10, 1990, 117 wild steelhead trout were trapped
at the weir (Table 21). E ghteen hatchery fish were trapped and returned to the
Little Salmon River. O the wild fish, 43 were males (37% and 74 were females
(639 .

From April 25 through June 26, 1991, 46 wild steel head trout were trapped
at the Rapid River weir (Table 21). One hatchery fish was trapped and returned
to the Little Sal non River. O the wild fish, 7 were males (15%) and 39 were
fermal es (85%.

From March 19 through May 27, 1992, 82 wild steelhead trout were trapped at
the Rapid River weir (Table 21). Thirty hatchery fish were trapped and returned
to the Little Salmon River. O the wild fish, 31 were males (58% and 51 were
fermal es (62%.

Reproduction Qurves

CGener al

In the future, reproduction curves could be devel oped using parr density and
escapenent information collected above Idaho weirs for up to 21 chinook sal non
and 15 steelhead trout populations (Tables 3 to 7). Mbdst existing weirs are in
natural production areas with varying degrees of hatchery influence. Current
data are very limted for wld populations with only one existing weir
representing each wild class: 1) wld sumrer chinook salnon and A-run steel head
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Table 21. Rapid River wild A-run steelhead escapenent and
deposition and density, parr density and abundance,

estimated egg

egg-to-yearling

survival, and yearling-to-age 2 survival. One ocean fish are nal es
<67 cm FL, femnl es =65 cm FL3. Fecunditites are assuned.
Par anet er BY 89 BY 90 BY 91 BY 92
Escapenent :
Ccean 1-M 18 11 3 27
Ccean 2-M 4 32 4 4
Sum 22 43 7 31
Ccean 1-F 8 8 5 29
Ccean 2-F 39 66 34 22
Sum 47 74 39 51
Total run 69 117 46 82
%-emnal es 68 63 85 62
Fecundity:
Ccean 1-F 4,344 4,344 4,344 4,344
Ccean 2-F 6,313 6,313 6,313 6,313
Egg deposition:
Ccean 1-F 34,752 34,752 21,720 125, 976
Ccean 2-F 246,207 416,658 214,642 138,886
Sum 280, 959 451,410 236,362 264,862
Prod Area (m?)*: 176, 500 176, 500 176, 500 176,500
Eggs/ 100 m?: 159. 18 255.76 133.92 150.06
Aver age Parr/100 m?:
(BY+l) Age 1 4,12 3.14 7.37
N = 15 8 12
(BY+2) Age 2 4.34 3.51
N = 8 12
Total Parr:
(BY+l) Age 1 7,272 5,542 13, 008
(BY+2) Age 2 7,660 6,195
Egg-age 1 survival (%)%:
Met hod 1 2.6 1.2 5.5
Met hod 2 2.6 1.2 5.5
Age | -2 survival (%)°:
Met hod 1 105. 3 111.8
Met hod 2 105. 3 111.8

" Estimated for weir to Paradise Creek, plus West fork to barrier
planning stream lengths and average neasured w dths.
b Method 1 uses densities, method 2 uses total nunbers.
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trout at Rapid River; and 2) wild spring chinook salnon and B-run steel head trout
at Marsh Creek. Wth the current enphasis on wild popul ations of anadronous
fish, docunmentation of their reproduction curves is inportant. Hence, we
enphasi ze the need for the proposed weirs in wild production areas.

The 21 chinook salmn and 15 steelhead trout curves would represent nost of
| daho' s major production drainages (Table 8). For chi nook sal non, they would
include all drainages except the Lower Snake R ver and Yankee Fork Salnon R ver.
For steelhead trout, they would include all drainages except the Lower Snake,
Lower Salnon, Lower Cearwater, Yankee Fork Salnmon, and Lochsa rivers.

It will be difficult to construct reproduction curves if wld spawning
escaperments and resulting parr densities remain at |ow | evels. In the future,
greater escapenent will be necessary to provide the range of seeding levels to

detect a density dependent relationshiop.
Rapid River Wld A-Run Steel head Trout (BY 89-91)

W summarized data for age 1 and age 2 parr density and adult escapenent for
Rapid River wild A-run steelhead trout, BY 89-91 (Table 21). We consider the

brood year analyses prelinmnary, pending a determnation of parr |ength-at-age
from scale sanples.

Future application of the escapement and parr density data to other
drai nages may require different forms of reproduction curves depending on data
availability. For denonstration, we plotted three forns of reproduction curves
fromthe prelinnary brood year analyses using age 1 and age 2 parr density
versus total escapement (nmales and femmles; Figure 7), fenale escapenent
(Figure 8), and estimated egg density (Figure 9). The ordinate was scaled to
reflect the rated parr carrying capacity in excellent habitat (20 parr/100 m?).
Absci ssas were scaled to reflect escapenent objectives based on subbasin planning
procedures, as nodified by our estimates of total production area. Based on
Radko's (USFS unpublished data) observed parr distributions, our estimate for

Rapi d River production area is |lower than that estimated for subbasin and |IDFG
anadromous planning (IDFG 1992).

The three forms of reproduction curve show simlar plots for the three years
(figures 7 to 9), and suggest to us a fairly high variation in brood year
survival between years. Wthin a tw-fold range of escapenents, the prelininary
data for BY 89-91 do little to define an underlying density dependent function.

In addition to between-year variation in survival, these plots may contain
the followi ng sources of error:

1) Measurenent error - we may hot be accurately aging or identifying Parr, or
we may be counting different proportions of actual parr numbers in our
sections between years. Some parr may be conceal ed, but we assunme all parr
are counted within a section. Age |-to-age 2 survival rates ~100% (see
bel ow) suggest we are nmaking some error in aging, identifying, orcounting.
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W disniss msidentification of parr as cutthroat trout and resident rainbow
trout trout are rarely observed in the drainage.

2) Sanpling error - we wll quantify this in the future for average parr
densities using ANOVA Qur CYs for age 1 and age 2 parr were less than 60%
over all years (Table 22). Sanpling was done at similar times of the year

but not at identical |ocations.

3) Mgration - parr may be noving out of the drainage before we count them
This would affect our results if different proportions noved between years.
Downst ream parr novenent has been docunented in the Upper Salnon River
(Kiefer and Lockhart 1993). W nmay use downstream migrant traps to quantify

parr movement in the future. W note parr cannot nove up into the drainage
due to the velocity barrier.

4) Measurement error - inaccurate counts of adults, msneasurement of size, or
msidentification of sex. W dismss these sources of error.

5) I naccurate assunptions - assumed adult ages-at-length, fecundities, prespawn
nortality rates, and percent egg retention may be incorrect. However,
despite the form of escapement data used, plots were sinilar in shape. This
implies that these assunptions may not be too critical in devel oping

reproducti on curves.

We do not believe BY 89-91 escapenents fully seeded Rapid River. PCC for
conbined age 1 and 2 densities averaged |ess than 55% over all years. Furt her,
assuming 1.0 redds/female and 10.3 m of available spawning habitat, the 1989
escapenment woul d have produced 4.6 redds/nm, the 1990 escapenent 7.2, and the
1991 escapenent 3.8; these are generally less than those observed in Joseph
Creek, Oregon (range 7.1-22.0 redds/m; Rich et al. 1992).

Emto-Parr Survival Rates

Rapid River WIld A-Run Steel head Trout

From BY 89-91 steel head trout females counted at the Rapid R ver weir and
resulting 1990-92 average age 1 densities, egg-to-age 1 survival rates ranged
from1.2 to 5.5% (Table 21; Rich et al. 1993). Assum ng no pre-spawn nortality
and all. females spawned completely, total egg deposition ranged from 236,362 to
451, 410, resulting in egg densities ranging from 133.9 to 255.8 eggs/100 m?.

This assunes a total production area of 176,500 m? and would include the
mai nst em above the weir to Paradise Creek and a small portion of the West Fork
below the falls. Snor kel i ng by USFS personnel in mid-August 1991 reveal ed no
steel head trout in Paradise Oreek or in the mminstem above the nouth of Fry Pan
Creek, which is just upstream from Paradise Ceek (Mke Radko, USFS, unpublished
data). W feel the best estimate of production area will ultinately be derived
from their extensive habitat mapping data set. Production area estimates will
be revised as nmapping data are finalized.
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Table 22. Sanple statistics for steel head parr densities, 1990-92. Age O densities may include cutthroat
trout. Age designations are based on size groups (0.0-2.9 in = Age 0; 3.0-5.9 in = Age 1; 6.0-8.9

in = Age 2).
STHWT 0 STH 1 STH 2 Age |-Age 2
Stream X cv_ (% n X cv_ (% n X cv (% n Sur vi val (%)
1990
Rapi d River 0. 35 217 15 4.12 27 15 3.33 26 15
1991
Rapid River 0.03 283 a 3.14 57 8 4.34 58 8 105
Rush Creek 1.93 147 14 1.34 79 14 0. 96 62 14 --
Running Creek 2.67 188 23 1.96 117 23 0.84 134 23 --
1992
Rapid River 2.02 130 12 7.37 50 12 3.51 32 12 112
Rush Creek 0.55 166 12 2.63 140 12 0.73 105 12 54
Runni ng Creek 1.32 130 18 3.42 120 18 0.76 102 18 39
Chanberlain Creek 5.39 134 27 3.35 64 27 0. 88 66 27 -
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An unknown sanpling error of parr density is indicated by the prelimnary
estimates of age |-to-age 2 survival that exceeded 100% for the 2 years of data

(Tabl e 21). The most |ikely explanations include error in age assignhnment or
counti ng. Presently, we have assigned parr to age groups based on |ength-
frequency assunptions rather than scale anal yses. Scale sample analysis is
progressing to address this possible source of error. Snor kel counts possibly

underestimate parr densities (Hllman et al. 1993). A consistent counting bias
bet ween age groups would not affect the age |-to-age 2 survival estinmate.
However, a (greater tendency to underestimate abundance of smaller parr would
inflate this survival estimate.

Future Sanpling Considerations

The nunmber of years of time series data necessary to define reproduction
curves will depend largely on the range of observed escapenents, variation in
brood year survival, as well as accuracy and precision of the escapenment and parr
density estimates. The range of observed escapenents used to develop the curves
can be broadened by aggregating data from several streams and thereby taking

advantage of the between-stream variation in spawner density. However ,
escapenents greater than recently observed will be necessary to define a density-
dependent response for wld popul ations. Mani pul ation of escapenent night be

considered in the future.

The potential difficulty of operating the proposed weirs to obtain conplete
counts of steelhead trout spawners suggests the need to devel op escapenent
estimation techniques (with associated variances) for this species in the event
that total counts cannot be obtained. Large velocity barriers that would assure
total count data are not appropriate at most sites due to their wlderness
| ocations. Total counts for chinook sal non adults should be possible at these
sites, however.

Snor kel counts are the nost practical method of indexing juvenile chinook
salmon and steelhead trout abundance, especially in backcountry areas, and are
wi dely used throughout |daho anadronous production areas (Rich et al. 1993).
Snorkel counts potentially underestimte parr abundance, especially at |ower
tenmperatures during late sumer and fall (HIllman et al. 1993). O her
conpari sons of snorkeling and el ectrofishing nethods did not denonstrate this
negative bias, however (Petrosky and Holubetz 1987; Hankin and Reeves 1988).
Conti nued adherence to a July 1 to August 21 tine wi ndow for parr sanpling can
reduce this potential bias. Field records of time and water tenperature may also
prove useful as covariates to adjust the snorkel counts.

Determ nation of steelhead trout parr |ength-at-age from scale analysis
should be continued. Verification of ages using |ength-frequency distributions,
marki ng known-age fish, or analyzing otoliths should also be attenpted. It is
reasonable to assume that there is some variation in growh rates throughout this
species range in ldaho. Again, field records of time and water tenperatures may
prove useful as covariates.
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Parr mgration into and out of the study areas can be expected at all
proposed study streams (Kiefer and Lockhart in press). Accounting for this
factor will be especially inmportant for weirs |ocated higher in the drainages
(e.g., Marsh, Chanberlain and Wst Fork Chanberlain creeks).

A primary objective of devel oping reproduction curves is to extrapolate
results from the study streans to other drainages to refine escapement nanagenent
objectives. Potential effects of sanple bias and variance should be considered
primarily in the context of the potential influence on the need to extrapol ate
results to other drainages. Wile a consistent bias nay be very inportant to the
absolute life stage survival estimates, it may be uninportant in a relative
sense. For exanple, while the estinmated egg-to-Parr survival is highly sensitive
to bias in parr abundance estimates, the estinmated egg deposition required for
a density-dependent response nmay be insensitive to that bias, if the magnitude
of error is simlar at all seeding levels. A focus on the intended use of the
information gathered from the weir studies will be extremely inportant in future
devel oprent of this project.
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