SAmon FallsCresk
Fish Inventory

by

Charles D. Warren

Fred £. Partnidge

IDAHO BUREAU OF LAND MANAGEMENT TECHNICAL BULLETIN NO. 95-2 FEBRUARY 1995




SALMON FALLSCREEK FISH INVENTORY

Chal | enge Cost Share Project

Charles D. Warren
Regi onal Fishery Bi ol ogi st
and
Fred E. Partridge
Regi onal Fi shery Manager
| daho Departnment of Fish and Gane
1995
Prepared for the Boise District

Bureau of Land Management



ABSTRACT

Sal mon Falls Creek fisheries and instream habitat was
i nvestigated between Lily Gade and Sal non Falls Creek Damin
1994. This reach of Salnmon Falls Creek is within a renote,
narrow steep sided canyon with: limted access. The source of
nost of the water within the streamis fromsprings and seepage
around the dam since none is released directly fromthe dam
itself. Water quality is good but the |ack of annual fl ushing
flows has resulted in a narrow riparian zone with dense
veget ati on encroachi ng on the stream channel and a deep build up
of fine sedinments in nost pools. Habitat features are nearly
identical at all sites investigated with nunerous Pools cr eat ed
by the presence of |arge boul ders which have fallen into the
streamfromthe surroundi ng steep canyon wall s.

Fi sh survey results indicate a fish community dom nated by
numer ous nongane and gane fi sh speci es including snal | nout h bass
M cropterus dolomeui and wild rai nbow trout Oncor hynchus nyki ss
fromLiTy Gade upstreamw th a shift to one dom nated
excl usively by rai nbow and brook trout Salvelinus fontinalis
i medi atel y bel ow the dam Sal noni d spawni ng habitat appears to
be limted by the presence of large quantities of fine sedinents
in nost sections. Bull trout S. confluentus and | eatherside chub
G la copei, both species of special concern, were speculated to
be present within this reach of Salnon Falls O eek but none were
found in any of the surveys.




I NTRODUCT! ON

Sal non Falls Creek downstream of Salnon Falls CGreek Damin
south central |daho was investigated in 1994 with a Chal |l enge
Cost Share project between the |daho Departnent of Fish and Gane
and the Boise District of the Bureau of Land Managenent (BLM.
The project plan was to inventory and neasure distribution of
fish species within the reach; collect biological data from gane
fish speci es sanpl ed; gather habitat usage and bi ol ogi cal data on
any fish species of special concern sanpled; and to identify
natuLaI and manmade barriers to novenment of fish within the
reach.

Study Area Description

Most of Salnon Falls Oreek water originates in Nevada before
flowing northward into | daho where it is inpounded by Sal non
Falls Creek Damat river mle 46, 11 kmwest of the town of
Roger son. Downstream of the dam Sal non Falls Creek flows
t hrough a narrow steep sided canyon until it approaches its
confluence with the Snake Ri ver between the towns of Buhl and
Hager man, |daho. The only major tributaries to the 48 km (30
river mles) reach of Salnon Falls Creek between the dam and
Bal anced Rock is Cedar Creek and Devil Creek, both of which are
dry during the sumer due to irrigation diversions. Wthin this
reach vehicle access is limted to crossings at Bal anced Rock,
Lily Grade and Sal nron Dam Foot access is extrenely difficult
due to the vertical walls of the canyon which varies from80 to
90 neters deep. The reach between Sal non Falls Creek Dam and
Bal anced Rock is relatively uninpacted by human i nfl uences and
has been considered for listing as a Wld And Scenic River with
the BLM upstream of Lily G ade.

Flows within lower Salnon Falls Creek are greatly nodified
by the damsince its construction in 1910. Virtually all of the
water is diverted into a canal bypassing the natural stream
channel , except that during an enmergency water may be spilled
over the riminto the canyon fromthe canal. The only rel eases
made i nto the canyon since the damwas constructed were from My
11 to June 29, 1984 and April 22-30, 1985 (Harenberg et al.
1987) . Wat er does |l eak out fromthe reservoir into the | ower
canion t hrough crevices in the rock strata around the dam This
| eakage probably ampunts to | ess than 0.30 ni/second (10.6
ft3 second). Instreamflows probably increase slightly by the
tinme it reaches Lily G ade ﬁrlver mle 31) with downstream ground
wat er i nfluence. Wth the [ oss of the natural hydrol ogic cycle
downstream of Sal non Falls Creek damthere is no | onger stream
bed scouring and flooding. Wthout water flowng directly from
upper Salnon Falls Creek there is also no |longer an influx of
sands, fine sedinents or gravels from upstream erosion. Mny
sites throughout the reach have numerous | arge boul ders fromthe
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i nner canyon walls piled into the streambed. Since there is no
annual over bank flooding, the riparian zone is narrow with
veget ati on encroaching on the stream channel. Ri parian shrub
speci es include rose Rosa woodsii, coyote willow Salix exigue,
red- osi er dogwood Cornus stolonifera, golden currant R bes
aureum poi son ivy Toxi codendron radi cans, and a few ot her
speci es. Dom nant herbaceous species include cattail Typha spp.,
reed Phragmtes spp., Nebraska sedge Carex nebraskensis, beaked
sedge Carex spp., spi kerush El eocharis spp., baltic rush Juncus
beal ti cus, bulrush Scirpus spp., neadow foxtail Al opecurus
pratensi s, horsetail Equi setumspp., gol denrod Solidago spp., and
m nt Ment ha spp.. Upland vegetation within the canyon is

dom nated by several grass species with big sagebrush Artenesia
tridentata, and rabbitbrush Chrysothamus spp. (J. Kl ott, BLM
pers. comm ). There has been no grazing by livestock within this
reach of the canyon since 1984.

The fishery in this reach of Salnmon Falls Geek historically

i ncl uded anadr onous chi nook sal non Oncor hynchus tshawytscha,
steel head trout QO nykiss and ot her native species nornmal 'y found
bel ow Shoshone Fal I's. Anadronous fish are known to have spawned
and reared in the mainstemand tributaries of the Snake River up
to Shoshone Falls until the construction of Swan Falls, Brownlee
and Oxbow dans (1daho Dept. Fish and Gane 1992). Recent

i nci dental fishing reports from Sal non Falls Creek indicate
Bopulatlons of wild rai nbowredband trout O nykiss, introduced

rook trout Salvelinus fontinalis and smal | nouth bass M cropt erus
dol om eui. One angler reported |ast catching bull trout S
conflTuentus downstream of the Bal anced Rock crossing as recently
as the early 1960's. Hatchery reared rainbow trout O nykiss are
currently stocked at the Bal anced Rock Park. B

Prior to the construction of Salnon Falls Creek Dam the
hydrol ogi ¢ cycle of the |ower Salmon Falls O eek system probably
st mul ated todays cycle at the U S G S ?agin stati on near San
Jacinto, Nevada. In records published tor the period between
1910 and 1993 (Harenberg, et al. 1993) the highest annual nean
di scharge at this site was 439 ft3 second (cfs) in 1984 and the
| owest annual nean di scharge was 45 cfs in 1934. The hi ghest
dai | y nean di scharge ever recorded was 3,620 cfs on May 16, 1984
and the lowest daily nmean was 3.2 cfs on Septenber 4, 1961.

METHODS

A total of four sites between Lily Gade and Sal non Falls
Creek dam were investigated for fish species conposition and
i nstream habitat (Figure 1). Fish were al so sanpled at the
Bal anced Rock Park (approximately river mle 16) within a 234 m
| ong reach, but no habitat assessnent was nade there. Habitat
and flows in this reach have been altered by road and park
construction which backs water up in the channel for severa
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Figure 1. Map of Salmon Falls Creek depicting survey sites.



hundred neters. Total |ength of each site between Lily G ade and
Sal mon Falls Creek danlraqasd from98 to 190 mlong. An effort
was made to select sites i ch appeared to represent habitat
types within the reach. Prior to the survey, a video tape was
made of the entire streamfrom Bal anced Rock to Sal non Falls
Creek damfromfixed wing aircraft. The purpose of this was to
identify possible fish barriers as well as access sites into the
canyon.

Fish were sanpled at each site by electrofishing with the
sanﬁllng crew working their way upstream At the Bal anced Rock
Park site a drift boat with a Coffelt WP-15 El ectrofisher
ﬁomered with a Honda 5000 generator was used. Utilizing the boat

ull as the cathode and two anodes suspended off the bow, two
crew nenbers acted as netters and one crew nenber rowed and
controlled the electrical output. Al fish stunned were netted
and put into alive well in the boat. At the other four sites
fish were sanpled with a Smth-Root Mdel 15-A backpack shocker
with two to three crew nmenbers working as netters and one
addi ti onal crew nenber receiving netted fish into a bucket. Two
passes were nmade at the four sites that the backpack shocker was
used. Al fish were identified, nmeasured, and enunerated from
each pass. Scal e sanples and wei ghts were taken fromsone of the
gane fish species. A Seber LeCren (1967) two pass Population
estimte was nmade for gane fish species. Fish popul ation
densities were estimated based on total surface area of site
sanpl ed and total population estinmates. Length-at-age was
estimated from scal e sanpl es at each site. Ten each of the brook
and rai nbow trout sanpled fromSite 4 were preserved on ice in
the field then frozen and transported to the Fish and Gane Fi sh
Heal th Laboratory to be tested for Bacteria Kidney D sease (BKD)
Reni bact eri um sal noni narum and whirling di sease Myxosom
cerebralis. For BKD testing the 10 fish were pooled into 2
groups of 5 fish each. Tests were run utilizing the Enzyne

Li nked | mmuno- Sor bant Assay (ELISA) and Fl ourescent Antibody Test
( FAT) procedures.

Habi t at assessnents were nade where possible utilizing |daho
Departnment of Fish and Gane standardi zed stream survey procedures
whi ch are based on nethods described by Platts et al. (1983) and
Rosgen (1985). Four to ten transects were systematically
sel ected for habitat neasurenents throughout each sanple site.
Feat ures neasured across transects include total stream w dth,
total depth, water columm habitat type and substrate class at
one-fourth, one-half, and three-fourths the di stance across the
transect. Total stream discharge volunme was neasured at the Lily
G ade site on August 4, 1994 using a Marsh-MBirney flow neter
and net hods described by Platts et al. (1983).

Vater tenperature profiled were nmeasured at two sites on
Sal mon Falls Greek using continuously recording Ryan TenpMent or
t her nogr aphs. A thernograph was set approximately 20 m upstream
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of the Lily Grade crossing within site one between the dates of
May 14 and Septenber 22, 1994 and a thernograph was set

approxi mately 10 mupstreamof the Lateral 10 power plant outfl ow
bet ween June 11 and Cctober 17, 1994. Bot h t hernographs were

conpl etely subnerged within the main channel of the streamand set
to record anbi ent water tenperature every 30 m nutes.

RESULTS

Due to the nature of the steep narrow canyon and the side
view fromthe fixed wing aircraft, portions of the stream
channel between Lily G ade and Sal non Falls Damwere not covered
on the video tape. However, the najoritr of the streamwas
observed. Large rock slides with boul ders exceeding 3 neters
across are comon throughout the canyon and in many areas cover
the entire streamchannel. Al though these slides have filled the
canyon bottom in nost cases they are not barriers to fish
novenent. | nspection of sone of these slides at sanple sites
found water flow ng under and through the boul ders which al | owed
fish to pass these slides. Not all slides were inspected and it
Is possible that a large slide area near site 3 may be an
upstreambarrier at current water flows. Additional barriers to
f1sh nmovenment in Salnon Falls Geek are seasonal dans | ocated at
several irrigation punp sites between Bal anced Rock and the Snake
Ri ver. Besi des the dans, punping during | ow water years can
dewat er short reaches of the streamduring the sunmer.

Fish sanpled in Salnon Falls Greek in 1994 incl uded hatchery
and wild rainbow trout, brook trout, small nouth bass, |argescale
sucker Catostonus nacrocheil us, bridgelip sucker C col unbi anus,
redsi de shiner R chardsoni us bal teatus, northern squaw i sh
Pt ychochei | us oregonensi's, speckled dace Rhi ni cht hys oscul us,

[ ongnose dace R cataractae, chiselnouth chub Acrocheilus

al utaceus and nottTed sculpin Cottus bairdi (Tables 1I-5).

Smal Tnouth bass were present up through site 2. Brook trout were
only sanpled in the upper two sites. A though wld rai nbow trout
were not sanpled at Bal anced Rock, they were found in all other
sites. WId rainbow trout were observed bel ow Bal anced Rock at
Magi c Water punp site in April, 1993 (Warren and Partridge, In
Press). Nongane fish were sanpled at all sites except site 4.

Fish sanpling efforts at Bal anced Rock park were not
effective enough to collect a suitable sanple forcFo ul ation
estimat es because of the excessive depth (> 2n) and dense aquatic
vegetati on. Popul ation density estimates for w ld rai nbow trout
ranged fromO0.8 to 14.2/100nt at sites 1-4 (Table 6). Brook trout
density estimates in sites 3 and 4 were 0.8 and 35. 0/ 100nt,
respectively. Smal |l nouth bass density which was_only estinated at
site 1 due to sanpling efficiency, was 2.6/100nf. Popul ation



Table 1. Fish sampled by electrofishing at the Balanced Rock site of Salmon Falls Creek with total length
frequency in each 10 mm length group, percent of total, mean weight of hatchery rainbow trout
and smalimouth bass, and total numbers of each species, collected July, 1994.

Hatchery rainbow Smalimouth Largescale Redside Northern
trout _ bass _sucker __shiner  _squawfish
Length

Range __length _ Weight ~ _length __ Weight __length  __length _Lensub_%
no.

(mm) no. % no. avg no. % no. avg. no. % no. %

80689 2 333
9099 1167
100-109 3 500

230-239 1 100.0 1 124
240-249 1 800

length: 235 165 483 96 233




Table2.  Fish sampled by electrofishing at site 1 of Salmon Falls Creek with total length frequency in each 10 mm length group, percent of total, mean weight of wild rainbow trout and smallmouth bass and
total numbers of each species, collected July, 1994.

Wild rainbow Smallmouth Northern Speckled Mottled Bridgelip Chiselmouth Longnose Largescale Bedside
trout bass squawfish dace sculpin sucker .hub dace sucker __shiner
Length
Range Length Weight _Length Weight Length Lenath Length Length L e ngth- Lensgth Length Length
(mm)  no. % o ava. MO % o aq M % no. %  no. % o, % o %  no. % o %  no. %
09
10-19
20-29
30-39 3 200
40-49
50-59 1 32
60-69 2 133 9 243
70-79 1 32 4 267 6 162
80-89 1 32 1 43 1 8 5 333 2 54
90-99 1 32 3 130 3 11
100-109 1 67 11 29.7
110-119 1 43 1 20 1 29 2 100.0 1 143 1 500 1 167 8 216
120-129 1 32 1 20 2 57 1 143 1 500 1 167 1 27
130-139 3 86 6 333 2 333
140-149 2 65 2 30 4 114 8 444 1 167
150-159 1 32 1 45 1 43 1 50 3 86 3 167
160-169 1 43 1 60
170-179 1 32 1 54 3 130 3 65 6 17.1 1 143 1 56
180-189 2 65 3 130 3 72 9 257 1 143
190-199 4 129 4 77 1 43 1 %4 4 114 2 286 1 167
200-209 4 129 4 84 4 174 4 107 2 57
210-219 3 97 3 97 1 43 1 138 1 29
220-229 1 32 1 98
230-239 3 97 3 125 1 43 1 148
240-249 1 43 1 180 1 143
250-259 2 65 1 158
260-269 1 43 1 252
270-279 1 32 1 176 1 43 1 260
280-289
290-299
300-309 1 32 1 258
310-319
320-329
330-339
340-349 1 32 1 355
35 0-359
360-369
370-379
380-389
390-399
Number: 31 24 23 23 35 2 15 7 18 2 6 37
Avg.
length: 192 177 166 113 68 173 143 115 138 89
Total

Collected: 31 23 70 2 15 7 18 2 6 179




Table 3.
weight of wild rainbow trout and smallmouth bass and total numbers of each species, collected October, 1994.

Wild rainbow Smallmouth
trout hass

Bridgelip

Mottled
ducker i

sculpio-

Redside Speckled
shiner dace

Length
Range _lenath Weight

Length Weight Length Length _Length Len’th
(mm) no. % no. ava. no. %  no. avg. N

0. % no. % no. % no. %

Fish sampled by electrofshing at site 2 of Salmon Fails Creek with total length frequency in each 10 mm length group, percent of total, mean

Northern
squawfish

Length
no. %

09
10-19
20-29
30-39 6 500
40-49 1 77 5 417

50-59 3 231 1 8.3
60-69 125 4 308
70-79 125 1 77
80-89 3 231
90-99 1 77

(S

100-109
110-119
120-129
130-139
140-149

14.3 37

=

125

111
111
2 222

(S

150-159
160-169
170-179
180-189
190-199

143
7.1
28.6
7.1

45
59
63
84

25.0
25.0

NN

11.1
111
11.1

[EENYEN
PR

oo

A O
PR MR
PR AR

2 222
3 333

200-209
210-219 3 333 3 84 1 125
220-229 7.1 142

230-239 7.1 164
240-249

S
S

250-259 1 111 1 142

260-269 2 222 2 180 1 71 1 216
270-279

280-289

290-299

300-309
310-319
320-329
330-339
340-349

350-359
360-369
370-379
380-389
390-399

Number: 9 9 14 14 8 13 12 3
Avg.

Lgth: 217 181 141 65 39 43
Total

Collected: 9 14 8 13 12

158
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Table 4 . Fish sampled by electrofishing at site 3 of Salmon Falls Creek with total length frequency in each 10 mm length group, percent of total, mean weight of wild rainbow trout
and brook trout, and total numbers of each species, collected July, 1994.

Length

Wild rainbow

trout

Range ___ |ength
(mm) no

%

Weight

no

ava

Brook

Bridgelip
sucker

Length

no

%

Weight

no ava no

Length

%

Chiselmouth

chub

Longnose
~dam

Mottled
__sculpin

Bedside
shiner

no %

no

%

no

%

no

Length

%

Speckled
dace

Length

no

%

Northern

.jquawfish

Length

no

%

0-9
10-19
20-29
30-39
40-49

25

2.6

N

18.2

10.0
35.0

N

2.0
2.0
2.0

50-59
60-69
70-79
80-89
90-99

R RN W

7.5
5.0
25
25

12.5
50.0
12.5

9.1
18.2
9.1
27.3

NAENNRERINDN

5.0
10.0
10.0
20.0
10.0

19
13

2.0
4.1
38.8
26.5

50

50

100-109
110-119
120-129
130-139
140-149

R Y

12.5

1 12 1

2.6

7 184
11 28.9

2

5.3

11 28.9

1 250

1 250

RRrRWRNRP

9.1

11

224

10.0
20.0
20.0

150-159
160-169

170-179
180-189
190-199

15.0

7.5
10.0
15.0
225

35
43
55

74

12.5

3
1 45 1

7.9
2.6

2.6

RINN P

SN

10.0

20.0
10.0
10.0

200-209
210-219
220-229
230-239
240-249

NP OO AW

25
5.0

NN NNOT

78
92

250-259
260-269
270-279
280-289
290-299

25

138

300-309
310-319
320-329
330-339
340-349

360-369
370-379
380-389
390-399

Number: 40
Avg.

length: 157
Total

Collected 40

40

96

8 38

129

38

125

I

11

68

20

60

49

85

75

N

10

155

10




Table 5. Fish sampled by electrofishing at site 4 of Salmon Falls Creek with total length
frequency in each 10 mm length group, percent of total, mean weight of fish
sampled, and total numbers of each species sampled, August, 1994.

Wild rainbow Brook
trout trout
Length
Range Lenqth Weight Length Weight
(mm) no. %  no. avg. no. % no. avg.
0-9

10-19
20-29

30-39
40-49 1 2.0

50 - 59 1 2.0

60-69 3 1.8

70-79 14 8.3

80-89 18 10.7 1 4

90-99 21 124

100-109 27 16.0 4 13
110-119 1 2.0 1 18 15 89 3 15
120-129 1 0.6

130-139 3 6.0 2 22 1 0.6

140-149 1 2.0 1 0.6

150-159 3 6.0 2 41 1 0.6

160-169 4 8.0 1 36

170-179 5 100 2 56

180-189 6 12.0 3 60 1 0.6

190-199 3 6.0 1 92 13 7.7 1 84
200-209 2 4.0 11 6.5 3 99
210-219 4 8.0 2 112 15 89 3 117
220-229 4 8.0 2 113 10 5.9
230-239 1 2.0 8 47 2 142
240-249 3 6.0 1 140 6 3.6 2 175
250-259 2 4.0 1 162 2 1.2 2 198
260-269 1 2.0 1 0.6
270-279 4 8.0 4 205
280-289
290-299
300-309
310-319
320-329
330-339
340 - 349
350-359
360-369
370 - 379 1 2.0 1 500
380- 389
390 - 399

Number: 50 23 169 21
Avg.

length: 194 141
Total

Collected: 50 169
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Table 6. Salnon Falls Creek gane fish popul ation estimates,
standard errors, and densities for sites el ectrofi shed.

Site
1 2 3 4

Dat e 7/ 13/ 94 10/ 18/ 94 8/16/94 8/22/94
W Il d rai nbow trout

Poonul ati on esti mate 32 12 88 131

Standard error 1.03 6. 00 68. 69 120. 99

Density (no./100 nf) 3.2 0.82 7.88 14. 2
Br ook trout

Popul ati on estimate - - 8 322

St andard error -8 93. 34

Density (no./100 m?) 0.82 35. 04
Smal | nbut h bass

Popul ati on estinate 25 b

St andard error 2.55

Density (no./100 nf) 2.57

Standard error of popul ation estimate of brook trout at site 3

not cal cul able with second renoval pass catch equal to O

b Both first and second renoval pass catches were equal to 7
smal | nouth each at site 2.
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estimates were not nade on nongane fish due to sanpling
i nefficiencies on small fish.

Lengt h-at-age estimtes for sonme of the game fish sanpl ed
are given in Tables 7 and 8. There is no |l ength-at-age estimte
table for wild rainbowtrout fromsite 1 or brook trout from
sites 3 or 4 because only age 0* and 1* fish were sanpled from
these sites. Mean back calculated |length to age 1 for 15 rai nbow
trout sanpled fromthe 1993 year class at site one was 145 nm
with a standard deviation of 33.59. Mean back cal cul ated | ength
to age 1 for 5 brook trout sanpled fromthe 1993 year class at
site 4 was 134 mmwith a standard deviation of 26.48. O scale
sanpl es taken frombrook trout at site 3, only one was age 1+ and
the rest were age 0+.

Fish health | aboratory test results for BKD were positive-
low utilizing the ELI SA procedure and negative utilizing the FAT
procedure on both rai nbow and brook trout. Whirling disease
sanpl es were negative for brook trout but presunptive positive
for rainbow trout. The presunptive positive designation was
gi ven since Myxobol us sp. spores were found by digestion nethod
al though no M cerebralis were confirnmed present in histol ogica
sanples. Also, whirling disease positive fish were stocked into
Salnmon Falls Creek in Nevada upstream of Sal non Falls Creek
Reservoir in the 1980's.

| nstream substrate consisted mainly of fines (sand and
organic silt) and boul der. These two groups accounted for 85 to
95 percent of the substrate in sites 1-4 (Table 9). The highest
gradi ent nmeasured was within site 4 which was 5% over the entire
98 mreach. Due to the areas of boulders, the streamgradient is
a stair step systemof flat pool/run areas above boul der areas
wi th steeper gradients. Stream channel type for all sites
surveyed was confined. Total stream di scharge as neasured at
Lily Grade on August 4, 1994 was 11.87 cfs. Maxi num wat er
tenperature at Lily Grade between May 14 and Septenber 22, 1994
was 25.8 C (Table 10). Above the Lateral 10 hydro inflow between
June 11 and Cctober 17, 1994, it was 22.2 C. Daily average water
tenperatures averaged 1.6 C warner at Lily G ade than downstream
near Lateral 10 hydro, with a maxi mumdi fference of 3 C on August
6, 1994.

DI SCUSSI ON

The Sal non Falls Creek fishery indicates that water quality
is relatively good wthin the reach between Sal non Falls Creek
Dam and Lily Grade. Instream and riparian habitat conditions,
however, have been significantly altered by the decrease in
streamflows fromthe diversion of water at Sal non Falls Creek
Dam Wthin this reach there exists a gradient in fish conmunity

13



Table 7. Back calcul ated | ength-at-age (nm for small nouth
bass sanpled from Sal non Falls Creek. Standard
deviation is in parenthesis.

Site 1, July 13, 1994

Year Number Mean | ength at annul us

cl ass of fish 1 2 3 4

1993 3 62

(0.96)
1992 9 88 148
(7.33) (17.70)
1991 2 82 153 218
(8.08) (19.62) (17.25)

1990 1 65 102 153 193

Viei ght ed (-) (-) (-) (-)

aver age

| engt h 80 145 196 193

Site 2, October 18, 1994

Year Number Mean | ength at annul us

cl ass of fish 1 2 3

1993 7 105

(12.23)
1992 9 72 117
(2.33) (6.51)
1991 2 81 142 199
(18.47) (6.22) (7.16)

Wei ght ed

aver age

| ength 91 125 199
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Tabl e 8. Back cal cul ated |l ength-at-age (mm for wild rai nbow
trout sanpled from Sal non Falls Creek. Standard
deviation is in parenthesis.

Site 2, October 18, 1994

Year Nunber Mean | ength at annul us
cl ass of fish 1 2
1993 5 117
(15.83)
1992 4 124 171
(35.68) (89.75)
Wei ght ed
aver age
| engt h 120 171

Site 3, August 16, 1994

Year Nunber Mean | ength at annul us
cl ass of fish 1 2 3
1993 17 128
(14.74)

1992 (none sanpl ed) - -

1991 1
Wi ght ed 114
aver age 168
[ ength 223
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Tabl e 8. Conti nued.
Site 4, August 22, 1994

Year Nunmber Mean | ength at annul us
cl ass of fish 1 2 3
1993 14 08

(16.71)
1992 6 110 199

(17.02) (26.56)
1991 1 129 220 29

(-) (-) (-)

Wi ght ed
aver age
| engt h 103 202 29
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Table 9. Habitat data collected fromall sites surveyed in the
Sal mon Falls Creek drai nage, 1994.
Site
1 2 3 4

Reach length (m 190. 6 150. 0 147.0 97.8
Mean width (m 5.1 9.7 7.6 9.4
Mean depth (cm 49.1 20. 8 36. 4 43.5
Habitat (%

Pool 43. 3 0.0 67.0 80.0

Run 43. 3 29.0 8.0 0.0

Pocket 3.3 25.0 0.0 0.0

Riffle 6.7 8.0 25.0 20.0

Backwat er 3.3 21.0 0.0 0.0

Dry 0.0 17. 0% 0.0 0.0
Substrate Class (%

Sand 41.0 50.0 54. 6 22. 3

G avel 6.7 3.8 4.6 4.0

Rubbl e 8.3 0.4 0.0 5.0

Boul der 44. 0 45. 8 40. 8 68. 7

Bedr ock 0.0 0.0 0.0 0.0

& Exposed rock outcroppings.
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Table 10. Daily mnimum nmaxi rum and average water tenperatures
(Celcius) recorded at Lily Gade and i nmedi ately
upstream of the Lateral 10 hydropower outfl ow

Sal mon Falls Creek [at Lily |Salnon Falls Creek
G ade upstream of Lateral 10
hydr opower outfl ow
May 14 - Sept. 22, (1994 June 11 - Cct. 17, 1994
MAXI MUM 25.8 MAXI MUM 24.0
M N MUM 10. 3 M NI MUM 13.0
AVERAGE 18.9 AVERAGE 18.2
DATE MAXI MUV M NI MUV AVERAGE | MAXI MUM |M NI MUM | AVERAGE
14- May- 94 18.2 13.3 15.9
15- May- 94 16.9 15.0 15. 8
16- May- 94 14. 8 13.1 13.9
17- May- 94 14.1 11.5 12.8
18- May- 94 13.6 11. 4 12.5
19- May- 94 13.1 10.9 12.2
20- May- 94 13.2 10. 7 12.0
21- May-94 16.5 10. 3 13. 4
22- May- 94 18.4 12. 3 15. 3
23- May- 94 20. 2 13.9 17.0
24- May- 94 21.1 15.0 18.1
25- May- 94 21.8 15. 6 18.7
26- May- 94 21.9 16.5 19. 4
27- May- 94 19.6 17.2 18. 4
28- May- 94 18. 7 15.0 17.0
29- May- 94 20. 2 15.1 17.6
30- May- 94 21.1 15.2 18. 3
31- May-94 19.3 16. 2 17.2
01-Jun-94 19.3 14. 8 16. 6
02-Jun-94 20. 3 14. 4 17.5
03-Jun-94 21.5 16. 8 19.1
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DATE MAXIMIM M NI MUM AVERAGE | MAXIMUM | M NI MUM AVERAGE
04-Jun-94 21.4 16.2 19.0

05-Jun-94 22.4 16.5 19.5

06-Jun-94 20.4 16.2 18.1

07-Jun-94 16.5 13.1 15.0

08-Jun-94 18.3 12.3 15.3

09-Jun-94 19.9 13.7 |1 16.8

10-Jun-94 21.1 14.8 18.0

11-Jun-94 21.4 16.5 19.2 21.3 15.3 18.3
12-Jun-94 22.0 18.0 20.1 20.7 16.5 18.7
13-Jun-94 20.9 17.8 19.3 19.1 15.7 17.7
14-Jun-94 18.9 14.4 16.7 18.8 13.2 15.7
15-Jun-94 18.7 13.3 16.1 19.1 13.1 15.5
16-Jun-94 18.0 13.4 15.8 18.3 13.0 15.4
17-Jun-94 19.3 13.3 16.4 19.6 13.0 16.1
18-Jun-94 21.0 15.3 18.1 20.8 14.3 17.3
19-Jun-94 22.0 16.2 19.1 21.6 15.0 17.9
20-Jun-94 22.8 17.4 20.2 22.2 15.8 18.6
21-Jun-94 22.0 18.6 20.5 20.6 16.7 18.6
22-Jun-94 22.8 18.2 20.6 22.0 16.5 18.9
23-Jun-94 23.6 18.0 20.8 22.5 16.2 19.0
24-Jun-94 23.2 17.8 20.6 21.8 15.7 18.5
25-Jun-94 24.1 18.3 21.3 22.8 15.9 19.0
26-Jun-94 22.3 18.8 20.8 20.6 15.9 18.0
27-Jun-94 21.0 16.4 19.0 20.0 14.1 17.1
28-Jun-94 22.6 17.1 19.9 22.0 15.3 18.5
29-Jun-94 24.0 18.9 21.3 22.5 16.6 19.3
30-Jun-94 23.6 19.0 21.4 22.6 16.3 19.2
01-Jul-94 24.1 18.7 21.5 23.0 16.2 19.2
02-Jul-94 22.1 19.1 20.8 21.3 6 7

16.

18.
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Table 13. Continued.

DATE MAXIMUM MINIMUM |AVERAGE | MAXIMUM MINIMUM AVERAGE
03-Jul-94 21.4 17.3 19.4 20.0 14.8 17.3
04-Jul-94 20.8 16.0 18.4 20.0 14.1 16.8
05-Jul-94 19.5 16.9 18.1 18.2 15.2 16.6
06-Jul-94 18.5 15.0 16.6 19.1 13.6 16.0
07-Jul-94 21.2 15.3 18.1 21.2 14.6 17.8
08-Jul-94 22.8 17.1 19.9 22.1 15.7 18.9
09-Jul-94 22.0 18.4 20.5 21.6 16.4 19.0
10-Jul-94 22.6 18.3 20.2 21.4 16.3 18.5
11-Jul-94 22.3 17.0 19.7 20.9 14.7 17.7
12-Jul-94 22.4 17.1 19.7 21.4 15.0 17.8
13-Jul-94 22.8 17.5 20.1 21.2 15.3 18.1
14-Jul-94 23.2 18.1 20.6 21.9 15.8 18.6
15-Jul-94 23.7 18.3 21.0 22.5 15.9 19.0
16-Jul-94 24.1 19.5 21.8 22.4 16.4 19.3
17-Jul-94 24.9 20.2 22.5 22.6 17.1 19.8
18-Jul-94 24.5 20.2 22.3 22.4 17.1 19.7
19-Jul-94 23.5 19.4 21.5 21.6 15.9 18.8
20-Jul-94 23.8 18.6 21.2 22.3 15.8 19.0
21-Jul-94 24.3 19.4 21.8 23.4 16.5 19.9
22-Jul-94 24.1 20.2 22.2 23.4 17.0 20.1
23-Jul-94 23.3 20.8 22.1 22.1 18.5 20.0
24-Jul-94 24.0 19.6 21.8 22.7 17.1 19.8
25-Jul-94 25.3 20.5 22.8 23.8 17.4 20.5
26-Jul-94 25.8 21.1 23.4 23.9 18.0 20.8
27-Jul-94 25.1 21.7 23.4 24.0 18.6 20.9
28-Jul-94 24.6 21.1 22.7 23.5 18.0 20.5
29-Jul-94 23.0 20.4 21.8 22.0 17.4 19.8
30-Jul-94 23.5 20.8 22.0 22.0 18.0 19.9
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Table 13. Continued.

DATE MAXIMUM | MINIMUM | AVERAGE MAXIMUM| MINIMUM AVERAGE
31-Jul-94 23.5 20.4 21.9 22.6 17.6 20.0
01-Aug-94 23.3 20.1 21.7 22.6 17.6 20.0
02-Aug-94 23.1 19.6 |- 21.4 23.0 17.1 19.9
03-Aug-94 24.2 19.3 21.7 22.8 17.0 20.0
04-Aug-94 25.3 20.5 22.8 23.1 17.0 20.1
05-Aug-94 25.6 21.0 23.2 23.2 17.4 20.2
06-Aug-94 24.6 20.4 22.4 22.3 16.5 19.4
07-Aug-94 24.4 19.9 22.2 22.4 16.3 19.4
08-Aug-94 22.5 20.8 21.7 20.7 17.2 19.0
09-Aug-94 23.2 19.1 21.1 21.4 16.2 18.7
10-Aug-94 21.8 20.0 21.0 20.2 17.1 18.7
11-Aug-94 23.3 19.1 21.2 22.2 16.4 19.1
12-Aug-94 23.6 20.1 21.8 21.2 17.3 19.4
13-Aug-94 24.1 20.2 22.1 22.4 16.8 19.6
14-Aug-94 24.3 20.3 22.2 22.3 16.8 19.8
15-Aug-94 23.9 20.2 22.0 21.6 16.8 19.4
16-Aug-94 23.2 19.1 21.1 20.8 15.8 18.4
17-Aug-94 22.6 18.4 20.5 20.9 15.5 18.2
18-Aug-94 22.6 18.7 20.6 21.0 15.6 18.4
19-Aug-94 22.3 18.9 20.5 20.5 15.6 18.2
20-Aug-94 22.1 19.0 20.5 20.7 15.9 18.5
21-Aug-94 22.6 19.5 21.0 21.2 16.4 18.8
22-Aug-94 21.3 18.5 20.0 19.3 15.3 17.5
23-Aug-94 20.7 16.8 18.8 19.6 14.3 17.0
24-Aug-94 21.3 17.4 19.3 19.9 14.7 17.4
25-Aug-94 21.3 17.5 19.4 20.1 15.0 17.6
26-Aug-94 20.8 17.6 19.3 19.9 14.8 17.5
27-Aug-94 20.4 17.5 18.9 19.4 15.3 17.4
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Table 13. Continued.

;DATE MAXIMUM MINIMUM |AVERAGE MAXIMUM MINIMUM AVERAGE
28-Aug-94 21.3 17.7 19.5 20.3 15.6 17.9
29-Aug-94 20.4 17.7 19.1 19.2 15.2 17.2
30-Aug-94 19.3 16.2 17.8 18.2 14.1 16.2
31-Aug-94 19.3 15.5 17.4 18.7 13.7 16.3
01-Sep-94 19.5 16.0 17.7 19.0 14.2 16.6
02-Sep-94 19.0 16.1 17.6 18.6 14.5 16.6
03-Sep-94, 19.3 |, 16.1 17.7 18.7 14.8 16.7
04-Sep-94 18.6 15.6 17.1 18.1 14.1 16.0
05-Sep-94 18.4 14.7 16.6 18.1 13.2 15.7
06-Sep-94 19.3 15.3 17.2 18.9 14.0 16.3
07-Sep-94 19.9 16.5 18.1 19.2 14.9 17.0
08-Sep-94 20.2 16.9 18.5 19.2 15.0 17.1
09-Sep-94 19.2 16.5 17.9 18.1 14.4 16.2
10-Sep-94 17.7 14.8 16.3 17.4 13.4 15.3
11-Sep-94 16.8 14.1 15.5 16.8 13.2 15.0
12-Sep-94 15.7 13.9 14.9 16.3 13.4 14.8
13-Sep-94 16.0 13.6 14.8 16.6 13.5 14.9
14-Sep-94 15.7 13.6 14.6 16.8 13.4 14.8
15-Sep-94 16.4 13.2 14.8 17.1 13.3 15.0
16-Sep-94 16.8 13.4 15.0 17.4 13.3 15.3
17-Sep-94 17.1 14.0 15.6 17.6 13.6 15.5
18-Sep-94 18.0 14.4 16.1 17.6 14.1 15.7
19-Sep-94 17.9 14.7 16.2 17.9 13.9 15.8
20-Sep-94 17.6 14.7 16.1 17.6 14.1 15.7
21-Sep-94 17.2 14.6 15.9 17.4 13.9 15.6
22-Sep-94 16.8 13.7 15.1 17.4 13.6 15.3
23-Sep-94 17.4 13.3 15.2
24-Sep-94 17.3 13.2 15.1
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Table 13. Continued.

DATE MAXIMUM | MINIMUM |AVERAGE |MAXIMUM| MINIMUM |AVERAGE
25-Sep-94 17.2 13.2 15.1
26-Sep-94 16.8 13.4 15.0
27-Sep-94 16.8 13.4 14.9
28-Sep-94 16.8 13.3 15.1
29-Sep-94 15.7 14.9 15.3
30-Sep-94 15.0 14.5 14.7
01-Oct-94 16.8 14.2 15.3
02-Oct-94 15.8 13.1 14.6
03-Oct-94 13.1 11.8 12.5
04-Oct-94 12.8 11.1 11.9
05-Oct-94 13.7 12.1 12.9
06-Oct-94 13.4 11.6 12.6
07-Oct-94 13.4 11.4 12.4
08-Oct-94 13.7 11.1 12.4
09-Oct-94 14.3 11.6 12.9
10-Oct-94 14.3 12.1 13.2
11-Oct-94 14.6 12.4 13.4
12-Oct-94 13.6 11.8 12.8
13-Oct-94 13.1 12.1 12.6
14-Oct-94 12.4 11.0 11.7
15-Oct-94 11.1 9.5 10.4
16-Oct-94 11.6 10.0 10.7
17-Oct-94 12.1 10.4 11.3
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types ranging froma cool water fish community with significant
nunbers of snallnmouth bass at the Lily Gade site to a cold water
fish comunity dom nated by brook trout at the damsite.

Habi tat and water tenperature conditions at the Lily G ade
site are well within the range of conditions required tor
smal | rout h bass survival and reproduction. Carlander (1977)
cites nunmerous sources stating that small nouth bass egg | ayl ng
begi ns when rising water tenperatures reach 13° - 15°C. This
tenperature had al ready been reached at site 1 by the tine the
t her nograph was put in on May 14, 1994. Substrate requirenents
for smal | nout h bass eg? | ayi ng vari es enough to probably not be a
significant limting factor to the species within this reach.
The absence of smal [ nouth bass upstreamof site 2 can only be
specul ated on. There is either a natural fish barrier possibl
in the formof cascades or fl ow becones subterraneal through roc
slides, or water tenperatures are nodi fied enough from spring
flows to favor only cold water fish species. Mst likely it is a
function of both since the aerial video tape does reveal narrow
sections of the canyon with enough rocks in the bottomto obscure
the streamcourse. If smallmuth bass are capable of mgrating
upstream growth and reproduction may be limted by the cool er
wat er tenperat ures.

Cool er downstream wat er tenperatures just above Lateral 10
hydro are probably the result of significant spring inflows that
occur along canyon walls below Lily Gade. Warner tenperatures
inthe Lily Gade area are a result of relatively low flows and
the radi ator effect of |arge black boulders in the stream
channel . Water tenperatures in sites 3 and 4 were not nonitored,
but the nunmerous brook trout indicate that tenperatures are
probabl y not excessively high. Tenperatures are probably cool er
and nore stable as you approach the dam si nce water sources comne
mai nly through the rock strata.

The high variability in densities of trout anong sites
i ndi cates that the population may be linmted by natural
recruitment fromyounger year classes. Considering the |ack of
clean gravel at nost sites, wild rainbowtrout recruitnment may be
limted by a | ack of successful spawning habitat. Al though there
Is no significant influx of sedinents from upstream sources, the
nodi fied fl ows bel ow the dam no | onger flush out silt fromthe
areas of low velocity. Fine materials continue to enter the
stream al ong the canyon due to natural erosion levels. As a
result many of the pools and shoreline areas are | aden with a
deep layer of silt favoring the encroachnent of shoreline
vegetation. Since there is also no annual flooding there are few
wi |l ows and cottonwoods thus very little instreamwoody debris.
Most of the instreamcover is provided by |arge boul ders fromthe
canyon wal | s.
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Two fish species of special concern, bull trout and
| eat hersi de chub G la copel that mght of been in Salnon Falls
O eek were not found. Hgh water tenperatures, |lost of mgration
due to Salnon Falls Dam and brook trout introductions nmay have
all played a part inthe loss of bull trout fromthis portion of
the drainage. Brook trout and altered fl ows nay be the reason
nongane fish were not found at site 4. Leatherside chub may
never have been in the drai nage but have been docunented further
up the Snake R ver drai nage (S npson and V&l | ace 1978).
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