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Chapter |
FI SHERI ES

STREAM HABI TAT | NVENTCRY
A 1983 Stream Survey (Summer)

In 1983 ODFWsurveyed 94 kmof the |ower reaches of seven tributaries bel ow
the boundary of the M. Hood National Forest. Streams were surveyed to
determne differences among sections of streans using paraneters such as

pool :riffle ratios, gradient, shade, and substrate. These data were used with
simlar data fromM. Hood National Forest surveys to stratify individual
streams into reaches of simlar habitat characteristics. Resident fish

popul ations and stream habitat were measured at 1 to 4 sites within a reach in
1984 to estimate anadronous fish potential in the Wite River basin.

Data fromthe streamsurvey were also used to identify potential mgration
barriers for fish, irrigation diversions, and opportunities for enhancement of
fish habitat. Spawning gravel for anadromous fish was identified and neasured
and these data were used in the estimates of anadronous fish potential in the
basin. Irrigation diversions in the watershed were inspected in 1984 to
?_stri]rrate the need of and cost for screening the ditches to protect juvenile

i sh.

Qther data gathered in 1983 included visual estimtes of general pool
characteristics (width, depth, and cover) and Iength and width of |arge
hol di ng pool s.

These data are presented in Tables 1.1 to 1.8.

Detail ed neasurements of streamhabitat were made at 88 sanple sites in Wite
River basin in 1984, These data are summarized in POTENTI AL ANADROMOUS FlI SH

PRCDUCTI ON.
B. 1984 Stream Survey (Wnter)

A survey of streams was conducted on state and private |lands duri n% Wi nter
flows in 1984, primarily to estimate potential Steelhead spawning habitat.
Qther data gathered at the high flows included evaluation of irrigation
diversion danms and mgration barriers. These data are sunmarized in
Tables 1.9 to 1.12.

C \Water Tenperature and Stream Fl ow

VWater tenperatures were neasured continuously with Partlow thernographs at 3
stations in 1983 and 1984. In addition, subnersible Ryan thernographs were
placed in seven streams of M. Hood National Forest and were operated during
sumer 1984 by USDA FS personnel. \Water tenperatures were recorded weekly
with Tayl or maxi mum mninumthermoneters at 17 stations in 1983 and at 8
stations in 1984.



Stream flow was neasured at four permanent transects in Tygh, Cear, and

Boul der creeks and in Wite River at Barlow Crossing. Standard stream gauging
procedures were used to measure flow (Corbett 1962) and water velocity was
nmeasured with a Qurley neter or with a Marsh-MBirney velocity neter. Fl ows
were al so measured in Wite River at a USGS gaugi ng station bel ow Wite R ver

Fall's.
These data are presented in Tables 1.13 to 1.19.



Reach Summary

Key

Cover in pools - Very |ow _Low Mbder at e H gh

< 20% 21-40% 41-60% > 60%
Flow regine - Fl ashy Mderately flashy Vell regul ated
(high flow low flow) Z 1.5:1 1:|g
Bank stability - Stable Mbderately stable Unst abl e
(% erosion present) < 10% 11- 30x > 30%
Channel substrate stability - Stable Mbderately Stable Unst abl e
(% substrate detachnent) < 20% 21-50X > 50%

Substrate conposition -
Type: Bedrock Large boulder Snall boulder Rubble Gavel Fine Gavel Sand-silt

D anet er: >90 30.6-90 15-30.5 2.5-14.9 0.25-2.4 <0. 25
(cd
Definitions (Platts, et al. 1983)

Pool : area of water colum with slow water velocity, usually deeper
than riffles or runs; streanbed gradient often near zero and
often concave in shape.

Run: rapid, nonturbulent flow wusually too deep to be a riffle and
too fast to be a pool

Cover: material or condition that provides protection to fish (e.g.

|l ogs and other |arge woody debris, boulders, undercut banks
matFr %epth, and overhanging vegetation within 0.3 m of water
surface).

Pool feature: condition that formed or is maintaining the pool

Species listed in the riparian zone were dom nant overstory or
understory species. Species in parentheses were abundant but
not dom nant.



km0.0 - 8.9
Survey date:
Substrat e:

Pool s:

Barriers:

Fl ow:

Banks:

Riparian zone:

km8.9 - 15.0
Survey date:

Substrate:

Pool s:

Barriers:

Tygh Creek

August 17-18

Dom nant - rubble and gravel
Gavel - 75% 7.5-15 cm
Stability - noderately stable

Nurer ous maj or pools; also small pools and runs
Cover - low (average); 15-90X (range)
Feature - channel meanders

3 diversion dams - concrete, wood, plastic sheeting;
installed April-CQctober (average irrigation season);
ditches woul'd require screening; barriers at low flow
1 beaver dam - old, not active

Mderately flashy
5.4 cfs (average) _
Wthdrawal s - 10-11.5 cfs; 3 ditches, 2 punps

Stabl e

Grazing - heavy around km 6.5

Stream bank rehabilitation project (1974) from km 4.5-8.9
includes rip rap, deflectors, fencing

Overstory - poplar-cottonwood, alder; several areas with
sparse growh and poor shading
Understory - alder, willow rose

August 18-23

Dom nant - rubble and gravel

Gavel - 75% 7.5-15 cm

Rubbl e conposed primrily of 15-20 cm particles
Stability - noderately stable

Few maj or pools, channelized section from km 11.0-15.0
Cover - low to noderate (average); 15-80X (range)

Eight retention dans conposed of boul ders and stream
substrate; seasonal darns for punp irrigation. Two
diversion danms conposed of boul ders and stream substrate;
seasonal ; ditches would require screening; possible
barriers at low flow



Fl ow:

Banks:

Riparian zone:

km15.0 - 24.1
Survey date:

Substrate:

Pool s:

Barriers:

Fl ow:

Banks:

Riparian zone:

Flashy due to channelization
6 cfs (average) .
Wthdrawal s - 4.5-5 cfs; 2 ditches, 8 punps

Stable . _ . .
Gazing - heavy in section km 9.5-11.0 with active bank
er osi on

Overstory - poplar-cottonwood
Understory - wllow, alder

August 23-24

Dominant - rubble and gravel
Gavel - 56% 7.5-15 cm nmost of gravel above km 17.0
Stability - unstable

Numerous, snall pool s

Cover - noderate (average); 15-90x (range)

Feature - large woody debris and boul ders above km 20.0;
| arge woody debris above km 22.5

1 diversion dam - wood, my be barrier at low flow ditch
woul d require screening. 1 waterfall of 3.0 mat

km 20.2; probably a barrier at all flows. 27 boul der and
| arge woody debris dams sonme of which may be barriers at
| ow fl owor may have a cummul ative effect and prevent
upstream migration at high flow.

Flashy from km 15.0-20.0; noderately flashy above km 20.0
2.5 cfs (average)
Wthdrawal - 1.5 cfs; 1 ditch

Mderately stable .

Erosion - several areas with 40% above km 20.0;
associated with old tinber harvests, roads, and sone
grazing.

Overstory - Douglas fir, ponderosa pine
Understory - vine maple, alder (snowberry, blackberry,
serviceberry, ninebark)



km0.0 - 3.5
Survey date:
Substrat e:

Pool s:

Barriers:

Fl ow:

Banks:

Riparian zone:

km3.5 - 12.1
Survey date:

Substrate:

Pool s:

Barriers:

Fl ow:

Banks:

Riparian zone:

Jordan Creek

August 23-25

Dom nant - bedrock and boul der

Gavel - little present, 50% 7.5-15 cm

Stability - noderately stabl e

Several large, deep ools

Cover - hig average 40- 75%irange)

Feature - plunge pools bel ow falls and bedrock pools

2 waterfalls (7.6 mand 5.2 m at km 1.4 and km 3.5;
barriers at all flows

Moderately flashy
6 cfs (averaFe)
No withdrawals

Mderately stable

ponderosa pine (alder, oak, Douglas fir)

Qver st or
alder (vine maple, ni nebark)

Understory

August  25-30

Dom nant - rubble (35%; boulders and bedrock (42%
Gavel - 60% 2.5-7.5 cm concentrated above km 8.0;
frequency of fine gravel increased above km 8.0
Stability - noderately stable

Few nmgj or pools; many small pools and runs
Cover - noderate (avera?e); 30-85% (range)
Feature - boul ders and large woody debris;
debris more preval ent above km 7.0

3 large woody debris dams; my prevent passage at |ow flow

Fl ashy
9 cfs (average)
No withdrawals

Mderately stable; 50% erosion fromkm5.0-7.0 due to
undercutting of streanbank

Qverstory

- Douglas fir,
Understory -

snowberry, rose, alder, vine maple

| arge woody

ponderosa pine (oak, grand fir)



km0.0 - 3.2
Survey date:
Substrate:
Pool s:
Barriers:

Fl ow:

Banks:

Riparian zone:

km3.2 - 8.1
Survey date:
Substrate:
Pool s:
Barriers:

Fl ow:

Banks:

Ripar ian zone:

Pen Creek

August 31
Dom nant - gravel and rubble
Gavel - 85% 2.5-7.5 cm

Stability - noderately stable

Smal | pool s
Cover - nmoderate (average), 30-65% (range)
Feature - large woody debris

2 large moodr debris dams and 2 small falls that may be
barriers at low flow

Fl ashy

<0.3 cfs (average);
the nout h

No wi thdrawal s

intermttent streamwith some flow at

Mderately stable

Overstory - ponderosa pine, Douglas fir, grand fir, oak
Understory - vine maple

August 31 - Septenber 1

Dom nant - gravel and rubble
Gavel - 80%2.5-7.5 cm
Stability - stable

Smal | pool s
Cover - noderate _
Feature - large woody debris

25 large woody debris dams, boulders, and sills, some of
whi ch woul d prevent upstream passage

Fl ashy

0.22 cfs; nost of the reach was dry with some spring-fed
flow near the headwaters

No wi thdrawal s

Stabl e

Overstory - Douglas fir, ponderosa pine, grand fir
Understory - vine maple, alder



km0.0 - 4.1

Survey date:

Substrate:

Pool s:

Barriers:

Fl ow

Banks:

Riparian zone:
kmd4.1 - 7.2

Survey date:

Substrate:

Pool s:

Barriers:

Fl ow:

Badger Creek

August 10-15

Dom nant - rubble and gravel
Gavel - 85% 7.5-15 cm
Stability - moderately stable

also small pools and runs
15- 75% (range)
boul ders from km 3.0-4.0

Nunerous naj or pool s,
Cover - noderate (average),
Feature - channel meanders;

2 diversion dans - wood, concrete, and plastic sheeting;
installed April-Cctober (average irrigation season);
ditches would require screening; barrrers at |ow flows

Mderately flash
gaveragey; 1.6 cfs at km0.0, 9.0 cfs above

6.5 cfs

wi t hdrawal s

Wthdrawals - 8 cfs; 2 ditches, 1 punp

Mderately stable, some erosion due to grazing and bank

undercutting

Overstory - oak, alder, ponderosa pine, Douglas fir
Understory - willow alder, roses

August 15-16

Dom nant - rubble
Gavel - 80% 7.5-15 cm
Stability - rmoderately stable

Few pool s
Cover - noderate
Feature - boul ders

1 diversion dam- wood and plastic sheeting; seasonal
?lperatlon; ditch would require screening, barrier at |ow
ow

Mderately flashy
12.6 cfs (average);

wi t hdr awal
Wthdrawal - 5 cfs; 1 ditch

10.5 cfs below and 14.7 cfs above



Banks:

Riparian zone:

km7.2 - 9.7
Survey date:
Substrate:

Pool s:

Barriers:

Fl ow:

Banks:

Riparian zone:

Mderately stable

Overstory - ponderosa pine, Douglas fir
Understory - alder, willow roses
Gazing - noderate inpact on understory

August 16
Dom nant - rubble and small boul ders
Gavel - 80% 7.5-15 cm

Stability - moderately stable

Few major pools; small pools around boul ders
Cover - |ow (average); 20-90% (range)
Feature - boul ders.

None

Mderately flashy
16. 4 cfs (average)
No withdrawal s

Unst abl e . _ _
Gazing - responsible for nost of erosion; heavy grazing
noted on private and State |and

Overstory - ponderosa Pine, oak, Douglas fir
Understory - willow alder, ninebark, dogwood
Grazing - heavy use on State land (km 9.0-9.7) has
I npacted the understory



km0.0 - 19.3
Survey date:

Substrate:

Pool s:

Barriers:

Fl ow

Banks:

Ri parian zone:

km19.3 - 20.5
Survey date:

Substrate:

Pool s:

Threem |l e Creek

Jul'y 28-August 9

Dom nant - ﬁqravel and rubble, boulders from km 0.0-2.5
Gavel - 62% 2.5-7.5 cm
Stability - noderately stable

Numerous pool s of varying size

Cover - low (average); [0-90% (range)

Feature - boulders from km 0.0-2.5; channel meanders and
beaver dams from km 2.5-19.3

1 diversion dam - wood and concrete; seasonal operation

(April-Cctober); ditch would require screening; barrier

at low flow

f6| boul der falls (km0.0-1.1) that may be barriers at all
ows

Fl ashy

0.7 cfs (average); 2.0 cfs at mouth

Wthdrawal - 2.5 cfs; 100% of flow is diverted which
| eaves a dry channel for 5 km downstream

Mderately stable; 3 areas with unstable banks caused by
grazing and by a recent burn

Grazing - areas of heavy use on private land (km 2.5-4.0
and km9.0-10.0) and on State land (km 16.0-19.0); 40-60%
bank erosion

Qverstory - ponderosa pine, oak (alder, Douglas fir,

popl ar - cot t onwood)

Understory - willow, roses (oak, alder, ninebark, vine
mapl e, hawt horneg

Gazing - poor devel opment of riparian zone in sections
noted on bank erosion. \eétlands and well-devel oped
riparian zones were present in areas without heavy grazi pg

August 9

Dom nant - rubble and gravel
Gavel - 79% 2.5-7.5 cm
Stability - moderately stable

Few pools; no major pools noted
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Barriers:

Fl ow:

Banks:

R parian zone:

1 diversion dam - wood and concrete; seasonal operation;
ditch would require screening: barrier at low flows

Fl ashy
2.5 cfs below diversion; 4 cfs above diversion
Wthdrawal - 1.5 cfs; 1 ditch

Mderately stable _
Some erosion from grazing

OQverstory - mxed; cedar, pine, fir, oak, alder
Understory - mxed; wllow, rose, snowberry, oceanspray
Poor establishnment of riparian vegetation in old Rocky
Burn (1974)
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km0.0 - 4.8
Survey date:

Substrate:

Pool s:

Barriers:

Fl ow:

Banks:

Riparian zone:

km4.8 - 10.5
Survey date:

Substrate:

Pool s:
Barriers:

Fl ow:

Banks:

Riparian zone:

Rock Creek

July 13-14

- boul der
- 80% 2.5-7.5 cm

Domi nant
Sparse gravel

Few pools, mostly large and isolated due to intermttent

flow

Cover - noderate; all pools with 40% cover
None

Fl ashy

Most of reach was dry

Wthdrawal - 1 punp

Mderately stable
No evidence of grazing

Overstory - oak, ponderosa pine, Douglas fir
Understory - willow (ninebark, roses, vine maple)

July 14-18
Dom nant - sand-silt and fine grave
Gravel - 65%of the gravel > 2.5 cmwas 2.5-7.5 cm

Numerous, small pool s

1 culvert, may be a barrier in low flow

Mderately flashy

Intermttent - km 4.8-9.7. perrenial
1.4 cfs

No withdrawals

- km 9.7-10.5;

Mderately stable to unstable
Grazin
land (km 8.4-10.5)

Overstory - ponderosa pine and oak
Understory - willow (chokecherry,
oceanspray, bitterbrush)

serviceberry,

Gazing - poorly developed riparian zone due to heavy
grazing on State and private land; understory and grasses

heavily browsed

12
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km0.0 - 7.3
Survey date:

Substrate:

Pool s:

Barriers:

Fl ow:

Banks:

Riparian zone:

km7.3 - 8.9
Survey date:

Substrate:
Pool s:
Barriers:

Fl ow:

Banks:

Riparian zone:

July 18-25

Gate Creek

Domi nant -gravel and rubble

G avel

Nuner ous snal |
Cover -

Feature - boul

pool s

noder at e

ders

- 57/%2.5-7.5 cm

1 retention dam 2 large woody debris dans; my be

barriers at |low flow

Flashy
Intermttent;
Wthdrawal s -

0.5 cfs (average)

1 punp

Moderately stable

G azing

fromkm5.5-7.5

- bank erosion evident on 35% of private |and

Overstory - ponderosa pine, oak
Understory - willow, dogwood, roses, oak

July 25

Doni nant
G avel

Numerous smal | pool s;

(good rearing

areas)

- gravel and rubble
- 60% 2.5-7.5 ¢cm

stream braiding and runs also noted

1 large woody debris dam

Flashy
0.4 cts
No withdrawal s

Stable; little grazing noted; 15% erosion

Overstory -

ponderosa pine, oak

Understory - wllow rose, haw horne
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Table 1.1. Reach characteristics of streans in the Wite River system bel ow
the boundary of M. Hood National Forest, 1983.

Stream Reach Tr aEsect Pool :Riffle G adient (% Shade (%)
m

Tygh Cr. | 0.8 80: 20 0.9 25
1.6 80: 20 0.9 25

2.4 65: 35 1.7 20

3.2 40: 60 1.7 -

4.0 20: 80 1.7 75

4.8 10: 90 1.7 70

5.6 60: 40 1.7 25

6. 4 50: 50 1.7 10

7.2 40: 60 1.7 5

8.0 50: 50 1.7 20

8.9 40: 60 2.1 30

|l 9.6 30: 70 1.7 30
10.4 40: 60 2.6 .

11.2 40: 60 2.6 30

12.0 40: 60 1.7 40

12.8 35: 65 1.7 40

13.6 25: 75 1.7 40

15.0 30: 70 2.6 40

[ 15.2 25:75 4.4 80
16.0 30: 70 4.4 70

16.8 20: 80 4.4 80

18.4 30: 70 3.5 80

19.2 40: 60 2.6 60

20.0 30: 70 3.5 40

21.6 45: 55 2.6 65

22. 4 35: 65 2.6 40

23.2 40: 60 2.6 40

24.1 30: 70 3.1 50

Jordan Q. 0.8 40: 60 1.7 60
1.6 40: 60 4.4 60

2.4 40: 60 3.5 30

3.2 40: 60 3.5 40

3.5 40: 60 3.5 30

I 4.8 30: 70 2.6 —
5.6 25. 75 2.6 30

6. 4 40: 60 2.6 30

7.2 40: 60 2.6 60

8.0 40: 60 2.6 60

10.4 50: 50 3.5 40

12.1 40: 60 2.6 60
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Table 1.1. (continued)

Stream Reach Traﬂsect Pool :Riffle Gadient (% Shade (%
m
Pen Cr. 0.8 40: 60 2.6 40
1.6 40: 60 2.6 60
2.4 a 1.7 40
3.2 a 1.7 50
I 4.0 a 5.2 60
4.8 30:70 b/ 4.4 75
5.6 30:70 b/ 5.2 75
6. 4 20: 80 b/ 5.2 80
7.2 10: 90 - 7.0 90
8.1 a 7.9
Badger Cr. 0.8 65: 35 1.7 45
1.6 40: 60 1.7 20
2.4 40: 60 2.6 20
3.2 30: 70 4.4 60
4.1 40: 60 5.2 40
I 4.8 10: 90 0.9 55
6. 4 15: 85 1.0 40
7.2 15: 85 1.7 40
[11 8.0 30: 70 1.7 50
8.8 30: 70 1.7 40
9.7 40: 60 2.6 30
Threenmle Cr. 0.8 60: 40 7.0 40
1.6 s0: 50 5.2 40
2.4 60: 40 2.6 50
3.2 70: 30 1.7 60
4.0 80: 20 1.7 20
4.8 20: 80 1.7 30
5.6 30: 70 3.1 45
6. 4 40: 60 1.7 60
7.2 85: 15 1.7 90
8.0 60: 40 1.7 35
8.8 55: 45 2.1 70
9.6 40: 60 1.7 60
10.4 60: 40 1.7 80
11.2 70: 30 1.6 75
12.0 60: 40 1.6 80
12.8 60: 40 1.7 90
13.6 s0: 50 1.7 80
14. 4 60: 40 1.7 70
15.2 90:10 b/ 2.6 55

15



Table 1.1. (continued)

Stream Reach TraEsect Pool :Riffle Gadient (% Shade (%
m
16.0 a 3.5 10
17.6 90:10 b/ 3.5 30
18.4 a 3.5 10
19.2 a 3.5 15
[ 20.0 20: 80 4.4 65
20.5 20: 80 4.4 60
Rock Cr. 0.8 a 5.2 45
1.6 a -
2.4 a -
3.2 a 5.2 20
4.0 80:20 b/ 3.5
4,8 a 5.2
[ 5.6 a 3.5 -
6.4 80:20 b/ 1.7 70
7.2 80: 20 b/ 1.7 60
8.0 70:30 b/ 3.5 40
8.8 80:20 b/ 1.7 20
9.6 9010 1.7 50
10.5 80: 20 1.7 50
Gate O 0.8 s0: 50 4.4
1.6 s0: 50 4.4 80
2.4 s0: 50 2.6 70
3.2 40:60 b / 2.6 50
4.0 60: 40 b/ 1.7 40
4.8 60:40 b / 1.7 40
5.6 80:20 b/ 1.7 20
6.4 65: 35 1.7 15
7.3 65: 35 1.7 35
[ 8.0 70: 30 1.7 80
8.9 60: 40 1.7 60

a/l No flow in stream channel.
b/ Intermttent flow.
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Table 1.2. Pool characteristics of stream survey transects in 7 streams of
the Wite Rver system summer 1983

Transect Pool Characteristics .
Stream Reach (km (km Length (M Wdth (m Area (n) Pool:riffle
Tygh Cr. 0.0-8.9 0.8 19.3 a/ 6.1a/ 117.7 al 80: 20
1.6 .- -- .- 80: 20
2.4 10. 6 3.7 39.2 65: 35
3.2 15.3 a/ 5.0 a/ 76.5 al 40: 60
4.0 12.2 a/ 3.9 a 47.6 al 20: 80
4.8 7.6 4.6 35.0 10: 90
5.6 22.9 al 13.7 al 313.7 a 60: 40
6.4 16.2 a_| 6.1 98.8 al 50: 50
7.2 12.2 6.1 74. 4 40: 60
8.0 9.1 3.0 27.3 50: 50
8.9 7.6 1.8 13.7 40: 60
8.9-15.0 9.6 9.1 2.5 22.8 30: 70
10. 4 12.2 al 1.2 a 14.6 al 40: 60
11.2 9.1 g/ 2.5 22.8 40: 60
12.0 11.4 al 4.6 al 52.4 al 40: 60
12.8 7.6 3.7 28.1 35: 65
13.6 |- -- -- 25:75
15.0 3.0 3.0 9.0 30: 70
15.0-24.1 15.2 - -- .- 25:75
16.0 4.6 3.0 13.8 30: 70
16.8 3.6 a 2.1 ¢l 7.6 al 20: 80
18.4 4.6 2.5 11.5 30:70
19.2 -- - .- 40: 60
20.0 6.1 4.6 28.1 30: 70
21.6 4.6 1.8 8.3 45: 55
22. 4 4.6 1.8 8.3 35: 65
23.2 4.6 2.5 11.5 40: 60
24.1 4.6 2.5 11.5 30: 70
Jordan C&. 0.0-3.5 0.8 7.6 al 3.4 al 25.8 al 40: 60
1.6 -- -- -- 40: 60
2.4 6.1 3.0 18.3 40: 60
3.2 .- .- .- 40: 60
3.5 6.1 2.5 15.3 40: 60
3.5-12.1 4.8 .- - .- 30: 70
5.6 6.1 4.6 28.1 25:75
6.4 .- .- .- 40: 60
7.2 4.6 6.4 29. 4 40: 60
8.0 2.5 2.7 6.8 40: 60
10. 4 2.5 2.5 6.3 50: 50
12.1 6.1 3.0 18.3 40: 60
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Table 1.2. (continued)

Transect Pool Characteristics _
Stream Reach (km (km Length (m Wdth (m Area (n2) Pool:riffle
Pen Cr. 0.0-3.2 0.8 . . . 40: 60
1.6 4.6 1.8 8.3 40: 60
2.4 - " . o
3.2 - ' - -
3.2-8.1 4.0 - - - .
4.8 1.2 1.2 1.4 30: 70
5.6 2.5 1.6 4.0 30: 70
6.4 0.9 0.9 0.8 20: 80
7.2 0.3 0.3 0.1 20: 80
8.1 - - o 10: 90
Badger CG. 0.0-4.1 0.8 17.2 al 7.6 al 130.7 al 65: 35
1.6 7.6 3.0 22.8 40: 60
2.4 o . . 40: 60
3.2 4.3 2.5 10. 8 30: 70
4.1 5.8 al 2.1 al 12.2 al 40: 60
4.1-7.2 4.8 3.0 1.8 5.4 20: 80
6.4 - . - 15: 85
7.2 3.0 1.6 4.8 15: 85
7.2-9.7 8.0 - . . 30: 70
8.8 6.5 al 4.4 al 28.6 al 30: 70
9.7 9.1 3.7 33.7 40: 60
Threemile 0.0-19.3 0.8 12.2 al 4.8 g 58.6 g/ 60: 40
Creek 1.4 6.1 3.0 18.3 50: 50
1.6 - o - 50: 50
2.4 39.3 al 4.6 a/ 180.8 ¢/ 60: 40
3.2 12.2 4.6 56. 1 70: 30
4.0 30.4 2.5 76.0 80: 20
4.8 9.1 3.7 33.7 20: 80
5.6 - . . 30: 70
6.4 7.6 1.8 13.7 40: 60
7.2 - " . 85: 15
8.0 9.1 1.8 16. 4 60: 40
8.8 7.6 2.5 19.0 40: 60
9.6 7.6 2.1 16.0 40: 60
10. 4 9.1 3.0 27.3 60: 40
11.2 13.7 6.1 83.6 70: 30
12.0 n . . 60: 40
12.8 15.3 a/ 4.6 g 70.4 al 60: 40
13.6 15.3 - 4.6 70.4 50: 50
14.4 8.4 al 3.9 a 32.8 al 60: 40
15.2 1.6 0.6 1.0 9010
16.0 3.0 0.6 1.8 40: 60
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Table 1.2. (continued)

Transect Pool Characteristics _
Stream Reach (km (km Length (m Wdth (m Area (n2) Pool:riffle
16.9 .- -- --
17.6 3.0 0.9 2.7 40: 60
18. 4 3.4 1.6 5.4 30: 70
19.2 55a 3.7 al 20.4 al 30: 70
19.3-20.5 20.1 4.6 2.5 11.5 20: 80
20.5 5.5 3.0 16.5 20: 80
Rock Cr. 0.0-4.8 0.8 15.3 a/ 7.1al 108.6 a/
1.6 .- -- --
3.2 16.0 a / 6.9 a 110.4 a / --
] 4.0 6.1 a 6.1 al 37.2 al 80: 20
4. - - - - - - - - - -
4,8-10.5 5.6 12.2 al 3.0 a 36.6 a/ --
6.4 12.2 2.5 30.5 80: 20
7.2 .- -- .- 80: 20
8.0 6.1 3.0 18.3 70: 30
8.8 12.2 3.0 36.6 60: 40
9.6 22.9 2.1 48.1 9010
10.5 30.4 2.1 63. 8 80: 20
Gate Cr. 0.0-7.3 0.8 3.0 1.6 4,8 50: 50
1.6 6.1 2.1 14.0 50: 50
2.4 4.6 2.1 9.7 50: 50
3.2 15.2 4.6 69. 9 40: 60
4.0 -- - -- 60: 40
4.8 16.7 4.6 76. 8 60: 40
5.6 -- - .- 80: 20
6.4 10.7 4.6 49. 2 65: 35
7.3 6.1 4.6 28.1 65: 35
7.3-8.9 8.0 10.7 2.5 26.8 70: 30
8.9 13.7 2.5 34.3 60: 40

al Estimates based on average of mmjor pools in transect.
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Table 1.3. Potential mgration barriers of seven streams in the Wite River
system summer 1983.

Location D nension (m Field Notebook
Stream (km Type a/ Length Height Rating b/ |D nunber
Tygh C. 4.5 Diversion dam -- 0.9 3 18

7.6 Diversion dam o 0.8 2 —
8.7 Beaver dam 12.0 0.8 2 31
8.9 Diversion dam 14.6 1.5 3 32
9.7 Retention dam o -- ! _—
11.4 Di version dam 19.8 0.9 1 38
11.6 Di version dam 15.2 0.8 2 40
12.2 Retention dam 5.0 0.5 ! 45
12.4 Retention dam 15.2 0.6 2 46
12.9 Retention dam 5.0 0.5 2 47
13.2 Retention dam - - 1 48
14.3 Retention dam 10.7 0.5 1 50
15.4 Natural sill 3.7 0.9 2 53
15.6 Di version dam 4.5 2.1 3 54
15.8 LWD 1.8 0.9 2 56
15.9 LWD 3.0 1.2 2 57
15.9 Boul ders 4.6 0.8 2 58
16.0 LWD 1.5 0.9 2 59
16.3 LWD -- -- 2 60
16.3 LWD 4.6 0.9 2 61
16. 3 Boul ders-series - 2.0 2 62
16.4 LWD- Boul der s 2.4 1.8 2 63
16.4 LWD- Boul der s 4.6 1.8 2 64
17.2 Falls T 2.4 2 66
17.9 LWD 3.0 1.2 2 68
18.2 LWD 4.6 1.5 2 69
18.3 LWD 3.0 1.2 2 71
20.1 LWD 6.1 0.9 2 72
20.1 LWD 7.6 1.2 2 73
20. 2 Falls - 3.1 3 75
21.1 LWD 1.2 0.5 | 77
21.6 LWD 12.2 1.5 2 78
21.6 LWD 10.7 0.8 2 79
21.8 LWD 9.1 0.9 1 80
21.9 LWD 9.1 0.6 2 81
22.0 LWD 9.1 1.2 2 82
22.4 LWD 12.2 0.9 2 83
22.4 LWD 9.1 0.6 2 84
23.2 LWD 7.6 0.6 2 86
23.5 LWD 12.2 0.9 2 88
23.7 LWD 13.7 2.0 2 -
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Table 1.3. (continued)
Location Dinension (m _ Field Notebook
Stream (km Type a/ Length Hei ght Rating b/ | D nunber
Jordan Cr. 1.4 Falls 7.6 3 8
1.6 Chute - 4.6 3 10
3.5 Falls - 5.2 3 18
10.3 LWD 18.3 1.5 2 24
10.6 LWD 22.9 1.2 26
10.9 LWD 13.7 1.8 28
Pen C. 0.6 L\WD 5.5 1.2 2 3
1.4 LWD 5.5 0.9 2 b
2.9 Falls - 0.9 2 1
3.2 Falls -- 1.2 2 8
3.5 LVD 3.0 0.9 2 9
3.5 Natural Sill 3.0 0.8 2 10
4.3 LWD 6.1 0.8 2 11
4,3 Natural Sill 4.6 1.1 2 12
4.3 Natural Sill 3.6 0.5 2 13
4.5 LWD- Boul der s 4.6 0.6 2 14
4.7 LWD 6.1 1.1 2 15
4.8 LWD 3.0 0.7 2 16
5.0 LWD 4.6 0.7 2 17
5.5 LWD 2.7 0.6 2 18
5.5 LWD 1.5 0.6 2 19
5.5 LVD 2.4 0.9 2 20
5.6 Cul vert .- .- 2 21
5.8 LWD 4.6 1.1 2 22
5.8 LWD 7.6 0.9 2 23
5.9 LWD 1.8 0.6 2 24
5.9 LWD 3.7 0.9 2 25
6.4 LWD- Boul der 1.8 0.6 2 26
6.4 LVD 1.8 0.8 2 27
6.6 LVD 4.6 1.5 2 28
6.8 LWD- Boul der 3.0 1.1 2 29
7.0 LWD 9.1 1.1 2 30
7.1 Boul ders - o 2 31
7.2 LWD- Boul der 1.8 0.8 2 32
7.4 LVD- Boul der 1.8 0.9 2 33
Badger Cr. 1.8 Diversion dam . 0.9 3 10
2.1 Di version dam 13.7 0.9 3 12
7.1 Diversion dam 13.7 0.8 3 25
Threem|le C. Muth Falls-Chute 1.8 3 1
0.2 Fal | s- Series 0.9 3 2
0.5 Falls 1.2 3 1
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Table 1.3. (continued)

Location D nension (N Field Notebook

Stream (km Type al Length Height Rating b/ | D nunber
0.6 Falls .- 1.2 3 9
0.6 Falls .- 0.9 3 10
1.1 Boul ders- Seri es .- 4.6 ¢/ 2 13
13.0 Beaver dam - -- | 34
14. 3 Cul vert - | 36
19.2 Divers ion dam 0.6 2 37
19.3 LW 9.1 1.5 2 38
20.0 Diversion dam .- 0.6 2 39

Gate Cr. 3.1 Retention dam 2 4
6.6 LW 2 9
7.2 LW 2 10
8.0 LW 2

Rock Cr. 5.8 Cul vert 1 16

al LV\DIar?e woody debris dam
b/ |-passable at all flows.
2-singularly may be a barrier at low flow or cumul ative effect with other
barriers may make it a barrier at all flows.
3-man-made structures that are barriers at low flow or natural features
that are barriers at all flous.
€ Total height of several boul der chutes.
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Table 1.4. Total spawning gravel for anadronous fish by streamreach in seven
streans in the Wite River drainage, 1983.

Stream Spawni ng gravel (nR)
reach (km Good Mar gi nal
Tygh Creek

00 8.9 1,742 1,571

8.9-15.0 508 296

15.0-24.1 216 199
Jordan Creek

0.0- 3.5 76 140

3.5-12.1 195 185
Pen Creek

00 3.2 113 149

3.2- 8.1 43 39
Badger Creek

0.0- 4.1 550 392

4.1- 1.2 36 286

7.2- 9.7 65 92
Threemle Creek

0.0-19.3 390 349

19.3-20.5 56 34
Rock Creek

00 4.8 60 90

4.8-10.5 95 64
Gate Creek

0.0- 7.3 L2 104

7.3- 8.9 59 29
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Table 1.5.  Substrate conposition (% of riffles in seven streans surveyed in
the Wite Rver system 1983.

Stream Particle size (cm
| ocation (km Bedrock >90 30-90 15-30.5 7.5-15 2.5-7.5 0.25-2.5 <0. 25
Tygh Creek
00 8.9 0 0 2 40 38 12 8 0
8.9-15.0 0 0 3 37 41 14 5 0
15.0-24.1 1 3 16 38 20 15 6 !
Jordan Creek
0.0- 3.5 19 19 24 16 10.5 10.5 1 0
3.5-12.1 19 1 16 35 6.5 6.5 6
Pen Creek
0.0- 3.2 0 0 9 41 1 43 0 0
3.2- 8.1 1 3 17 32 8 34 5 0
Badger Creek
0.0- 4.1 0 5 18 40 26 4 1 0
4.1- 7.2 2 5 23 50 14 4 2 0
7.2- 9.7 0 5 35 35 16 4 5 0
Threem e Creek
0.0-19.3 5 ) 12 26 12 20 b 13
19.3-20.5 0 0 15 50 b 24 2.5 2.5
Rock Creek
00 4.8 0 35 20 10 2 8 5 20
4,.8-10.5 0 4 14 6 1 14 25 30
Gate Creek
0.0- 7.3 1 16 20 23 11 14 6 3
7.3- 8.9 0 0 5 30 18 27 20 0
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Table 1.6. Water withdrawal s fromseven streans surveyed in the Wite River
system 1983.

Stream Vater w thdrawal Pu
| ocation (km Type (cfs) al Si zenPHP) bl
Tygh Creek
2.1 Purrp 0.1 1.5
4.5 Dtch 2.0 15-30
4.5 Punp 0.8-1.6 c/
7.6 Dtch 3.3 —
8% oL gg 15. 0
. u . .
11.4 puﬂB 0.8 15.0
1 il e iy
: u 1 .
12,4 U 0.3 75
12.9 punp 0.8 15.0
13.2 punp 0.2 5.0
14.3 unp 0.1 1.5
15.6 Bitch 1.5 1.5
Badqer Creek ,
.8 Ditch 6.0
2.1 Ditch 2.0 --
2.4 u 0.1 1.5
71 B TR 50 ::
Threem | e Creek .
19.2 Ditch 2.5
20.0 Ditch 1.5
Gate Creek
3.1 punp

o/ Approximate discharge rates for punps based on type and head.

b/ HP = horsepover. _ S

¢/ Estimated discharge for punp of unknown size. Punp to main irrigation
line estimated at 15-30 HP.

25



Table 1.7. Inventory of irrigation diversions in the Wite River watershed
that require screens. al

Stream ditch Location Drum size (1nches) Estimat ed

system or user (km | ength di anmet er costs, 1984
Wite River

Ashl ey 9.0 96 24 $ 3,416
Tygh Creek

Li ndel | 4.5 96 24 3,416

Li ndel | 7.7 48 18 2,320

Hi ghl i ne 9.3 60 18 2, 385

Hauser 11.7 60 18 2,385

CDFW 15.7 24 14 1,980

CDFW 24.3 36 14 2,045
Badger Creek

H ghl i ne 1.8 48 18 2,320

Thonpson 2.1 48 18 2,320

Har vey 7.0 96 24 3,416

Hi ghl and 24.5 96 24 3,416 b/
Threem e Creek

Threem | e 19.2 60 18 2,385 b/

Round Prairie 20. 60 18 2, 385
Gate Creek

Rock Creek Reservoir 13.8 60 18 2,385 b/
Boul der Creek

Lost - Boul der 5.0 96 24 3,416
Forest Creek

Lost - Boul der ¢/ 2.6 60 18 2,385 b/
Cear Creek

d ear 12.5 (2) 96 30 10, 894 d/
Frog Oreek

Cear cl 7.4 96 30 4,697 b/

Tot al $57, 966

a/ Costs are for materials and ODFW | abor;

built by a private contractor.

b/ May require additional costs because of difficult access.

costs would probably be higher if

¢/ My not require screening because ditch is directly connected to adjacent
stream and water is not withdrawn between streams.
d/ Includes additional construction costs because of difficult access and

size of project.
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Table 1.8. Annual cost for operation of irrigation diversion screens in the
Wite River watershed.

Type Cost, 1984
1. Labor o

(Technician 1 - 6 nonths) $ 6,900
2. Labor overhead $ 2,415
3. Service and supply

Mai nt enance equi pnent $ 500

Transportation $ 2,080
4. Direct costs (1, , 3) $11, 895
b. Indirect costs (0.215 of 4) $ 2,557
6.  Total cost (4, 5) $14, 452

KAnder son: crw (\WP- PJS-5404N)
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fable 1.9

Reach summary ot seven tributary streams in the White River system, March 1984.

Stream

Tyygh

Jordan

Pen

Badger

Threemile

Rock

Gate

Reach a/ Stream Flow Bank stability Spawning gravel (m®) composition (%)
(km}) Pool:ritfle width {(m) (cfs) (% erosion) Good Marginal 2.5 cm 2.5-7.6 em 7.7-15.2 ¢m
0.0~ 8.9 58:42 12.2 179 13 345 338 13 59 28
8.9-15.0 36:64 7.8 87 19 87 148 1 60 29
15.0-24.1 36:64 3. 36 8 145 185 13 52 35
0.0- 3.5 40:60 5.5 48 13 53 53 10 70 20
3.5-12.1 44:56 5.8 58 19 153 152 13 68 19
0.0- 5.2 38:62 2.8 16 15 1 25 15 50 35
3.2- 8.1 No survey
0.0- 4.1 50:50 9.0 142 5 140 110 10 65 25
4.1- 7.2 30:70 8.5 139 5 15 50 7 65 28
7.2- 9.7 33:67 9.5 165 13 50 66 10 65 25
0.0-19.3 51:49 3.7 24 19 362 362 14 61 25
19.4-20.5 40:60 3.0 39 5 58 45 15 45 40
0.0- 4.8 48:52 7.0 70 7 27 31 20 67 13
4.8-10.5 50:50 4.3 51 25 20 28 23 47 30
0.0- 7.3 51:49 4.9 81 23 58 81 15 58 27
7.3- 8.9 65:35 5.5 77 40 33 N 17 60 23

a/  Summer 1983 reach designations - summer and winter

transects overlap bhetween some reaches.
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Table 1.

0.

Transect summary of

1.6 km sections of seven tributary streams in the White River system, March 1984.

Reach Transect Stream Flow Bank stability Spawning gravel (m Gravel composition (%)
_Stream (km) (km) Pool:riffle width (m) (cfs) (% ergsion) Good Marginal <2.5cm 2.5-7.6 cm 7.7-15.2 ¢m
Tyah 0.0- 8.9 1.6 80:20 142 15 16 20 20 60
3.2 50:50 166 20 121 96 10 60 30
4.8 60:40 203 19 10 60 30
6.4 60:40 10 127 20 24 45 10 70 20
below Badger- 7.6 50:50 15 336 10 149 150 10 70 20
above Badger- 8.0 50:50 102 28 22 20 70 10
8.9-15.0 9.6 30:70 8 90 12 22 61 15 50 35
11.2 60:40 76 40 39 46 10 60 30
13.2 25:75 81 20 20 29 10 60 30
14.5 25:75 99 15 10 60 30
15.0 40:60 88 10 10 70 20
15.0-24.1 16.1 30:70 23 5 20 70 10
17.7 30:70 5.5 44 5 13 27 10 50 40
19.3 40:60 42 15 24 37 10 60 30
20.9 50:50 3.5 19 34 22 10 40 50
21.7 40:60 48 10 31 15 35 50
241 25:75 4.5 40 10 52 61 15 55 30
Jordan 0.0~ 3.5 1.6 40:60 55 20 39 33 10 70 20
3.2 40:60 5 40 5 14 20 10 70 20
3.5-12.1 4.8 40:60 5 a 30 13 28 15 60 25
6.4 40:60 72 40 8 19 10 60 30
8.0 40:60 77 15 12 13 10 60 30
9.6 50:50 38 5 67 44 10 80 10
12.1 50:50 5 60 5 53 48 10 80 10
Pen 0.0- 3.2 1. 45:55 2.5 19 10 16 10 50 40
3. 30:70 20 20 50 30
3.2- 8.1 No survey; limited potential in this reach
Badger 0.0- 4.1 1.6 50:50 9 114 5 98 77 10 60 30
3.2 50:50 9 170 5 42 10 70 20
4.1- 7.2 4.8 40:60 8 145 5 10 24 5 70 25
6.4 20:80 9 133 5 26 10 60 30
8.0 25:75 10 156 5 12 22 10 60 30
7.2- 9.7 9.7 40:60 9 173 20 38 a4 10 70 20



Table 1.10. (continued)

Reach Transect Stream Flow Bank stability  Spawning gravel (m?) Gravel composition (%)
Stream (km) (km) Pool;rittle width (m) (¢fs) (% _erosion) Good Marginal <2.5 ¢cm_2.5-7.6 ¢cm 7.7-15.¢
Threemile 0.0-19 3 1.6 50:50 4 0 0 0 -
3.2 70:30 4 by 10 34 22 20 70 10
4.8 60:40 5 28 10 25 23 20 70 10
6.4 50:50 28 b 76 37 20 60 20
8.0 40:60 17 25 44 35 10 70 20
9.6 50:50 2 2 57 45 10 70 20
11.2 40:60 25 40 A 30 10 60 30
12.8 60:40 20 10 10 21 20 60 20
14.4 70:30 17 7 13 10 60 30
16.0 30:70 3 24 40 33 50 10 50 40
i7.6 40:60 3 2¢ 20 21 39 10 50 40
19.3 50:50 2.5 26 30 34 47 10 50 40
19.3-20 5 20.5 40:60 39 58 45 15 45 40
Rock 0.0- 4.8 1.6 35:65 105 5 2 20 80 0
3.2 50:50 8 a/ 7 6 8 20 60 20
above Gate- 4.8 60:410 b 34 10 19 16 20 60 20
4.8-10.5 6.4 40:60 5 76 10 15 13 30 60 10
8.0 50:50 40 20 2 8 20 50 30
10.5 60:40 37 45 20 30 50
Gate 0.0- 7.3 1.6 35:65 70 10 b 9 10 50 410
3.2 65: 35 5 94 7.5 16 11 10 50 40
4.8 50:50 4 112 15 5 14 20 70 10
b.4 55:45 4.5 49 60 31 47 20 60 20
7.3- 8.9 8.0 60:40 5 a/ 40 10 12 15 60 25
8.9 70:30 72 40 10 12 20 60 20

a/ Flow not estimated due to channel morphology or braided channel.
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Table 1.11.  Barriers and diversions of seven tributary streams in the Wite Rver systemduring
Summer 1983 and winter 1984,
. Winter Upstream passage  Ditchscreening
Stream km Type Height (M condition  Sumer  Wnter  Summer  Wnter
Tygh 4.5 Diversion dam 0.9 Renoved No Yes Yes No
1.6 Diversion dam 0.8 Renoved No Yes Yes No
8.9 Diversion dam 15 Renoved No Yes 1K No
116 Diversion dam 0.8 Removed No Yes Yes No
15.6 Diversion dam 2.1 I nt act Possi bl e Yes Yes Yes
2.2 Falls 3.1 =z No No
Jor dan 1.4 Falls 1.6 No No
3.5 Falls 5.2 No No
Badger 1.8 Di version dam 0.9 Removed No Yes Yes No
2.1 Diversion dam 0.9 Renoved No Yes Yes No
1.1 Diversion dam 0.8 Renoved No Yes Yes No
Threemle 0.0-1.1  Falls/Chutes 0.9-1. .- No Possi bl e
19.2 Diversion dam 0.6 Removed No Yes Yes Yes
20.0 Diversion dam 0.6 Renoved No Yes Yes Yes




Table 1.12.  Spawning gravel in seven streans of the Wite River system
surveyed in summer 1983 and winter 1984

Spawni ng gravel (m?)

Good Margi nal - -

Stream Sunmer W nt er Sunmer Wnter
Tygh 2, 466 577 2,066 671
Jor dan 271 206 325 205
Pen a/ 113 11 149 25
Badger 651 205 770 226
Threen | e 446 420 383 407
Rock 155 47 154 59
Gate .18l 9 133 122
Tot al 4,263 1,557 3,980 1,715

al First reach only (km0.0-3.2)
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Table 1. Discharge o/ Tor White Kiver (5-day averages) measured at the USGS tiow station below white River falls (km 3.2).
R - S 1983 - e _ 1984

Day . Jan feb _ Mar Apr _May Jun Jul Aug Sep Oct Nov Dec ~ Jan_ Feb Mar _Apr May Jun Jul Aug Sep Oct Nov Dec
-5 blb 580 1,216 1,324 600 467 242 150 157 127 176 251 1,291 713 528 666 498 557 312 153 128 127 587 137¢
6-10 2,886 506 1,438 85 581 364 201 'dh 140 122 222 274 1,162 580 496 590 436 564 261 145 162 128 395 328
11-15 1,288 013 1,786 640 46/ 315 197 138 141 121 e byd b2] 957 654 575 b68 485 227 140 131 162 663 375
To-20 802 L9100 1,196 977 473 284 187 Vi 1320 M 534421 411 901 808 623 507 42¢ 192 142 128 156 465 310
21=-25 677 ,806 876 Hb2 582 227 168 124 129 134 313 252 b/ 814 700 1,019 549 535 427 171 136 138 159 381
2b—end 743 VAT 1, 602 599 213 157 154 127 135 332 404 b/ 1,175 577 867 453 634 382 161 133 130 231 415
ot month

a/ Discharge 1n

cubic feet per second.

b/ 22-31 December 1983, readings were probably affected

by 1ce on

control or frozen

float.



Table 1.14. Flows at permanent stations in upper Wite River and selected
tributaries and at the USGS gauging station in |ower Wite River.

Year, Wite River Tygh Creek CIear Creek Boulder Creek Wite R ver
dat e (km 59.0) m 1. 3) (km 6.0) (km 3.5) (km 3.2)
1983:
26-28 July 82.4 11.3 23.9 1.5 161.0
8-10 August 79.7 6.3 21.1 2.4 144.0
15-17 August .- - .- 2.4 134.0
6- 8 Septenber 62.1 6.3 21.1 1.5 139.0
12-14 Sept enber 62. 1 7.6 19.9 1.5 139.0
14-16 Cct ober 52.6 10.5 19.9 1.8 122.0
16- 18 Novenber 112.3 81.6 31.2 20.8 328.0

29 Novenber - 119.2 54.1 32.6 14.7 308.0

1 Decenber
7- 9 Decenber " 47.5 - o 241.0
16- 18 Decenber o 140. 3 o . 471.0
20-22 Decenber o 81.6 o . 276.0

1984:

31 January . 168. 6 -- -- 885.0
22-24 February .- 175.6 -- -- 687.0
28-29 February 144.5 134.6 -- -- 558.0

6 March - 104. 2 - " 482.0

21 March 355.1 239.8 o o 1,090.0

30 March 216. 6 o - o 779.0

6 April " 115.9 - " 612.0
2- T May 203.9 76.0 73.1 o 482.0

29 May 362. 8 115.9 39.1 69.5 620.0

5 June " 104. 2 " 56. 9 595.0

18 June " 64.1 29.8 38.9 415.0

25 June 177.8 60.0 30.7 37.5 403.0

3 July 135.1 42. 4 - 14.5 310.0
11-12 July 131.6 25.3 28.8 9.1 234.0

18 July 112.8 14.3 28.3 10. 3 198.0

25 July 115.1 9.4 30.7 3.0 167.0

1 August 110.6 1.4 25.4 2.1 161.0

8 August 91.4 5.7 20.9 1.8 141.0

15 August 65. 3 3.5 20.2 2.0 137.0

22 August 76.4 4.3 23.6 1.8 136. 0

30 August 77.9 4.2 22.3 1.5 130.0

6 Septenber 96. 4 5.9 24.1 2.5 153.0

13 Sept enber 62.7 4.4 17.5 1.9 131.0

19 Sept enber 69. 6 3.2 19.5 " 127.0

26 Sept enber 62. 8 5.8 20.0 1.3 134.0

7.8 19.0 1.3 129.0

3 COct ober 51.0
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Monthly water tenperatures in the Wite River basin, 1983 and

1984.

Tabl e 1.15.

Range ("Q

Mn.

Mean tenperature (°c)
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Table 1.15.

(continued)

Maxi num

Range ( “C

M ni num

(°C)
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Mn.

Mean tenperature

Mont hl'y

Dat e
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Tygh Creek
Upper km 25.4

(North-South Rd)

Badger Creek

1984

Aug 1984
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(Bonney
Crossi ng)
km 18.6

1984

Jul

Threem | e Creek

Aug 1984
Sep 1984

Jul

(FS Rd 4811)

km 19. 3
Rock Creek

1984 </
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(above

)

reservoir
km 14.9

Gate Creek

1984 al

Jul

Aug 1984
Sep 1984 df

(FS Rd 48)
km 10. 0
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Table 1.15.  (continued)
. Mean tenperature ("C) Range ("C)
Location Dat e Monthly — Mn. Vax. M ni mum Maxi num
Cear Ceek Jul 1984 a/ 10.1 8.6 12.0 7.5-9.4 11.0-12.8
(canpground) Aug 1984 9.8 8.7 113 7.3-9.9 10.0-12.7
km 6. Sep 1984 8.2 7.4 9.0 5.4-9.0 7.0-10.8
Barl ow Creek Jul 1984 a/ 10.0 8.6 11.4 7.3-10.3 10.0-15.1
(FS Rd 43-221)  Aug 1984 10. 4 9.3 113 7.5-10.9  10.1-13.9
km5.0 Sep 1984 8.8 8.1 9.4 6.4-9.6 8.0-10.4

a/ Data are for Tast part of nonth.

b/ Data are for first part of nonth.
¢ Data are for mddle part of nonth.
d/ Inconplete data throughout nonth.
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Weekly water tenperatures in the Wiite River basin, 1983 and 1984.

Tabl e 1.16.
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Range (“Q
Max. Mninmm Maxi mum

(continued)

Mean tenp

Weekly Min.
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Tabl e 1.16.

(conti nued)

Mean temp. (“C - -Range (“C
Location Year Dat e Veekly Mn.  Mx. M ni mum '
White River - 1984 16-22 Sep 13.5 11.8 14.9 9.5-14.0 12.0-16.3
Below Falls 23-30 Sep 9.5 8.0 10.9 6.7-9.3 10.0-12.5
(Powerhouse) 1-7 Oct 10.7 9.4 12.0 8.5-10.0 11.3-13.0
km 3.2 8-14 Oct 10.1 9.2 11.0 7.0-10.7 8.5-12.5
15-21 Oct 6.1 5.4 6.8 5.0-6.0 6.3-7.5
22-28 Oct 5.9 5.2 6.7 4.5-6.5 5.3-8.8
29 Oct-4 Nov 4.8 4.4 5.2 3.5-5.0 4.5-6.0
5-11 Nov 4.8 4.7 5.0 4.1-5.0 4.9-5.0
12-18 Nov .7 4.3 5.1 3.5-5.Z 4.1-6.1
19-25 Nov 3.7 3.3 4.0 2.5-4.9 3.0-5.5
26 Nov-2 Dec 2.9 2.6 3.2 2.0-3.4 2.3-3.9
Tygh Creek - 1983 9-11 Aug 21.5 .3 16.1-18.3  25.0-28.3
Lower 12-18 Aug 20.7 15.3 13.6-18.9 25.6-27.8
(Highway 197) 19-26 Aug 17.4 A 11.7-15.0 20.8-23.3
km 1.3 27 Aug-7 Sep a/ - - - -
8-15 Sep b/ 14.8 11.7 9.4-12.8 16.1-20.8
16-23 Sep a/ - - -
24-25 Sep 12.6 8.8 8.3-9.2 17.2-17.8
26-30 Sep a/ - - - —--
1-7 Oct 13.5 12.0 10.0-13.1 13.6~-17.0
8-14 Oct 11.7 10.5 9.7-11.1 12.2-14.4
15-21 Oct 11.0 9.7 8.3-10.8 11.4-13.3
22-28 Oct 9.0 g.1 7.7-9.4 9.4-10.6
29 Oct-4 Nov 9.6 8.9 §.1-9.4 9.7-11.1
5-11 Nov 8.6 7.9 6.7-8.6 8.3-11.1
12-18 Nov 7.3 6.7 5.6-7.2 7.2-8.3
19-25 Nov 5.6 5.1 L.o4-5.6 5.6-7.2
26 Nov-2 Dec 4.7 4.1 3.1-5.¢6 L.2-7.7
3-9 Dec 3.1 2.6 2.2-3.1 2.8-4.2
10-16 Dec 3.5 3.1 2.5=-3.9 3.3=4.4
17-21 Dec 1.5 1.1 0.6-2.0 0.8-2.5
22-31 Dec a/ -- - - —-
1984 1-3 Jan a/ -= —-= -= -=
4-7 Jan 3.0 2.4 1.1-2.8 3.1-4.2
8-14 Jan 2.4 2.0 0.0-3.6 L.1-4.2
15-17 Jan .05 0.0 0.0 0.6-2.2
18-25 Jan a/ - - - -
26-28 Jan 2.2 1.2 3.3 0.6-1.7 2,244
29 Jan-4 Feb 2.9 2.0 4.1 1.1-2.8 3.3-4.7
5-11 Feb 3.9 3.1 N.2 2.5-3.9 3.6-6.4
12-18 Feb 3.9 2.8 5.0 2.0-3.9 3.9-6.4
19-25 Feb 4.2 3.1 5.3 2.0-4.0 3.9-6.7
26 Feb-3 Mar b/ - 4.6 3.1 Hhuol 2.2-4.2 >, 0-7.8
4-10 Mar 5.6 3.6 8.2 2.0-5.8 6b.7-9.7
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Table 1.16. (continued)

. Mean tenp. ("O - Range ("C)
Location Year Dat e Weekly Mn.  Max. M ni mum Maxi mum
Rock Creek 1984 lo-14 Jul 18.0 12.1 24.6 11.5-13.5 22.8-25.4
(above reservoir) 15-21 Jul 19.3 13.8 25.9 11.8-16.8 23.5-28.6
km 14.9 22-24 Jul 18.9 13.6 25.4 12 2 15,5 23.2-27.0
25 Jul-7 Aug a/  -- _— T --
8-11 Aug 19.9 15.9 24.5 15 1-17.0 22.0-25.8
12-18 Aug 18.3 13.8 23.5 12.3-15.5 22.4-24.7
19-25 Aug b/ 17.8 13.2 23.0 12.1-14.5 21.2-23.8
26 Aug-1 Sep 17.2  13.0 22.5 10.6-14.8 21.0-24.3
2-8 Sep 16.2 12.5 20.7 11.0-14.7 16.4-22.4
9-15 Sep 4L 10.4 18.7 9.0-12.7 16.9-21.4
16-22 Sep 5.4 117 195 9.3-15.1 14.0-22.9
23-30 Sep 10.8 8.2 14.0 7.0-10.0 12.5-15.4
1-7 act 12.1 9.6 150 8.3-10.8 1.3.0-16.4
Gate COreek 1984  1o-14 Jul 15.3 12.4 18.2 11.6-13.1 17.8-18.6
(FS Rd 48) 15-21 Jul 1L 14.4 19.9 13.0-16.3 17.8--21.7
km 10.0 22-28 Jul 17.2 146 19.9 12.3-16.9 17.8-21.5
29 Jul -4 Aug 18.0 15.7 20.3 14.6-17.0 19.6-21.0
5-11 Aug 17.6  15.3 20.1 13.4-17.6 18.4-22.0
12-18 Aug 16.5 14.5 18.6 13.1-16.2 17.8-19.6
19-25 Aug 15,1  13.1 17.4 12.5-14.4 16.0-18.8
26 Aug-l1 Sep b/ 15.3 13.5 17.5 11.9-15.2 16.3-18.7
2-8 Sep 14.2 12.5 15.9 11..3-13.7 13.4-17.1
9-13 Sep 12 0 10.6 13.5 8.7-12.8 12. O 15.5
14-21 Sep a/ N T -
22-30 Sep 8.3 7.1 9.6 5.8-8.3 8.6-11.0
-7 Ot 9.5 8.2 10.7 7.4-9.0 9.7-11.8
Cear Oreek 1984 10-14 Jul 9.6 7.9 11.6 7.5-8.1 11.3-11.8
(canpground) 15-21 Jul 10.2 8.7 12.1 8.0-9.4 11.2-12.8
km 6.2 22-28 Jul 10. 2 8.7 12.0 7.8-9.2 11.0-12.5
“9 Jul-4 Aug 10.4 5.2 12.0 9.0-9.7 11.2-12.5
5-11 Aug 10.2 8.9 11.8 8.2-9.9 10.5-12.7
12-18 Aug 10.0 8.7 11.5 8.0-9.5 11.0-12.6
19-25 Aug 9.4 8.3 10.9 7.6-88 10.3-11.3
26 Aug-1 Sep 9.5 8.510.7 7.3-9.1 10.0-11..1
2-8 Sep 9.1 8.3 10.1 7.8-9.0 9.2-10.8
9-15 Sep 8.3 7.7 9.1 6.8-8.9 8.6-10.1
16-22 Sep 8.6 7.8 9.3 6.6-9.0 7.8-10.0
23-30 Sep 6.6 5.9 7.3 5.4-6.8 7.08.0
-7 Ot 7.4 4.8 8.1 6.2-7.2 7.9-8.3
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Table 1.16.  (continued)
_ Mean tenmp. (“Q Range (“C)

Locat ion Year Dat e Weekly Mn.  Mx. M ni mum Maxi mum
Barl ow Creek 1984 | 0- 14 Jul 8.9 7.5 10.2 7.3-7.9 10.0-10.4
(FS Rd 43-221) 15-21 Jul 9.9 8.5 11.3 7.7-9.5  10.4-12-1
km 5.0 22-28 Jul 10.3 9.0 11.6 8.0-10.3 10.7-12.4

29 Jul -4 Aug 11.2 9.8 12.7 9.0-10.4 11.5-15.1
5-11 Aug 10.9 9.6 11.9 8.7-10.9 11.0-12.9
12-18 Aug 10.5 9.4 11.3 8.5-10.3 11.0-11.6
19-25 Aug 9.8 8.7 10.6 8.0-9.6 10.3-11.0
26 Aug-1 Sep 9.8 9.0 10.6 7.5-9.6 10.0-11.2
2-8 Sep 9.1 8.3 9.7 7.6-9.0 8.5-10.4
9-15 Sep 8.2 7.5 8.7 6.4-8.7 8.0-9.8
16-20 Sep 9.2 8.5 9.8 17.7-9.6 9.9-10.4

a/ Thernograph not working.
b/ Inconplete data.
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Table 1.17. Maximum and minimum water temperatures(°C) recorded by maximum-minimum thermometers in White
River basin, 1983.

Stream, 20-26 27 July- 2-8 9-15 16-22 23-30 31 Aug- 7-13
Location (km) July 1 Aug Aug Aug Aug Aug 6 Sept Sept
Tygh Creek
1.3 26.7/15.0 a 26.7/15.0 26.7/14.4 26.1/16.1 a 23.9/13.9 21.7/12.2
9.3 23.0/16.0 a 20.0/15.0 a a 20.0/14 .5 18.0/13.0
25.9 - 14.0/12.0 a 15.0/11.0 a a 21.0/8.5 12.0/9.0
Jordan Creek
0.2 - 25.0/16.0 - - - - - 19.4/11 .1
Badger Creek
2.1 22.8/12.2 23.3/12.8 22.0/13.9 22.2/12.8 a a 21.7/11.1 17.8/8.9
21.6 - 16.3/8.3 a 22.2/12.8 a a 13.9/7.7 10.0/7.7
Threemile Creek
9.8 -- 18.3/7.8 a 18.9/7.8 a a 19.4/6.1 11.1/8.9
20.0 -~ 20.0/10.0 a 18.9/8.9 a a 17.2/8.9 15.6/5.6
Rock Creek
17.7 26.0/10.0 a 22.0/11.0 a a 21.0/9.0 16.5/8.0
Gate Creek
8.7 - 25.0/14.0 a 26.0/11.0 a a 22.0/11.0 18.0/9.0
10.3 —- 20.0/15.0 a 21.5/7.7 a a 20.0/10.5 15.5/9.5
Clear Creek
5.5 12.2/6.7 12.2/6.7 12.8/7.8 12.2/7.7 a a 12.2/7.8 10.6/7.8
Boulder Creek
2.5 12.2/6.7 12.8/6.7 - a a 13.9/7.8 11.7/7.7
Barlow Creek
0.2 12.8/5.6 13.3/6.7 13.3/8.9 13.9/7.7 12.2./6.7 a 11.1/5.6 9.4/5.0
Bonney Creek
2.4 -- a a 13.0/7.5 a a 12.0/8.0 10.0/7.5
White River
27 4 - -— -- 17.2/10.0 a a 15.6/10.0 -

a/ Thermometer remained in the stream through this period but temperatures were not recorded until a later
date.
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Table 1.18. \Wekly maxi mumand m nimumwater tenperatures ("C) at five
stations in Tygh Creek, 1984,

Endi ng Maxi num and m ni mum water tenperature (°c)

date km1.3 a km4.5 b/ km?7.7 bl km9.3 b/ km 25.4 al
6 June 16. 1/ 6- | 14.5/6-0 15.5/6.5 —
13 June 17.0/10.0 14.5/7-0 17-0°6.5 -
20 June 20-1/13.4 18-09.0 20.0/9.0
27 June 23.1/15.3 20-09.0 23.0/8-0 .
4 July 21.6/10.0 21-09.0 23.0/11.0 12-Q09.5 ¢/
11 July 21-1/12.2 22.0/11.0 " 24.0/11.0 12.5/9.5
18 July 24.4115.5 25.0/14.0 26.5111.5 25-0'11.0 14.5/10.1 ¢/
25 July 27.8/14.4 29.0/11-0  25.5/12.0 23-0'11.5 14. 6/ 10. 2
1 August 27. 8/ 16- | - 26..5/14.0 - 14.8/11.5
8 August 26.9/14.4 27.0/15.0 25.5/14.0 24.0/12.0 14.6111. 4
15 August 27.7/13.9 26.0/13.0 25.5/18-0 23.0/12.0 15.4/11.5
22 August 25.6/12.8 24.0/14.0 24.5113.3 21.5/11-0 13.9/11.3
30 August 24.5/11.6 23.0/12.0 24.5112.0 20.0/10.0 13.9/10.7
5 Septenber 22.3/11.7 22.0/12.0 22.2/12.0 18.5/10.5 12.8/11.0
13 Sept ember 23.3/9.4 21.0/10.0 23.0/11.0 18.0/10.0 12.5/9.0
19 Sept enber 21.718.9 20.0/11.0 21.0/11.0 17.0/10.0 12.4/8.8
26 Sept enber 17.816.1 18.0/8.5 19.5/8.5 17.0/8.0 12.1/7.1
3 Cct ober 16-1/6.6 17.0/8.5 16.518.5 15-0/7.0 9-0/6.8

al  Thernograph
b/ Maxi mum m ni num t her monet er
¢/ Inconplete data
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Table 1.19

Veekly maxi num and m ni num water tenperatures (oc) recorded b?]/ MBI mum m ni num
thermometers above and below irrigation diversion dans in Tyg

Endi ng
date

Lindel | (km 4.5) Lindell” (km7.7)

H ghline (km 9.3)

6 June
13 June
20 June
27 June
4 July
1L July
18 July
25 July
| August
§ August
15 August
22 August
30 August
5 Sept enber
13 Sept enber
19 Sept ember
26 Sept enber
3 Qctober

Above

: 26 5/11 5 26.5/
20.0/11.0 24.5/13.0 25.5/
125.5/20.0  26.5/
27.0/15.0 24.5/13.5 25.5/
26.0/13.0 25.5/18.0 25.5/
24.0/14.0 25.0/14.5 24.5/
23.0/12.0 25.5/11.5 24.5/
22.0/12.0 24.5/12.0 22.0/
21.0/10.0 --
20.0/11.0 20.0/

oo UIoOoOO

15.5/6.5
17.0/6.
20.0/9.
23.0/8.
23.0/11,
1
1
1

OCDOoOoOUUTOO OO U1C>OC>

and Badger Creeks, 1984

Hghline (km 1.8)




Met hods

Chapter Il
POTENTI AL ANADROMOUS FI SH PRODUCTI ON

. FIELD SAMPLING TECHNI QUES

A

Site Selection

Streams in Wite River basin were divided into reaches based on
general stream characteristics such as gradient, pool-riffle ratio,
and change in flowéconfluence of tributaries). FEighteen streans ir
the basin were divided into 45 reaches. Reach designations were
based on data from stream surveys of ODFW (Schroeder and Lindsay
1983; see STREAM HABI TAT | NVENTCRY), M. Hood National Forest
(Hell'er et al. 1983), and BLM (1980).

Wthin each stream reach, 1 to 4 sites were selected that typified
the habitat of the reach. Personnel from USDA FS assisted in

sel ecting representative sites in streans |ocated in the M. Hood
National Forest. Sites were selected away from canp%rounds and road
crossings to avoid areas where fishing pressure may have affected
fish abundance. Mst sites consisted of 2 or 3 pools and riffles;

in large streams a site consisted of a single pool and riffle.

Surface Area

Equal |y spaced transects were established at each site (Platts et
al. 1983). The widths of ﬁool, riffle, slowrun, pocketwater, fast
run, backwater, and side channel ?Irw ng et al. 1983?1 were measur ed
to the nearest 0.05 m The sum of the transect wdths were

nmul tiplied by the distance between transects (transect s;})]am ng)
calculate surface area of a site. Average S|te area within a reach
was expanded to estimate surface area of a reach by the proportion:

nean site length within a reach
reach [ength

Reach estinmates were summed to estimate surface area of the Wite
River system Estimates of surface area in Threemle, Rock, and
Gate Oreeks were adjusted downward because the streans are
intermttent. Stream sections in which we did not find fish were
excluded from the expansions. These sections were found in Tygh,
Threemle, Rock, and Gate creeks.

Qther Habitat Measurenents

Several habitat paraneters were neasured to eval uate whether sites
were representative of a reach. Qther parameters were neasured for
possible use in alternative estimates of anadronous fish potentials
but were not used in the final estimtes. Stream depths were

nmeasured on each transect at the shoreline and at /4, |/2, and 3/4
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the width of the transect. Undercut banks were nmeasured at points
of the furthest bank protrusion and the furthest undercut at each
transect. Mjor cover features for fish were classified by six
types (I-logs, boulders, debris below surface; 2-1ogs, boulders,
debris above surface; 3-overhanging vegetation <0.3 m of surface;
4-aquatic vegetation; 5-undercut banks; 6-depth with surface
turbulence). Cover area was neasured, and cover in the site was
estimated as a percentage of the total surface area of the site
Points were neasured on each transect where streamdepth was 0.15 m
and 1.0 mto estimte usable stream>0.15 mand <. O m deep.
Gadient of the site was measured with a hand-held clinoneter
Substrate in the upﬁernnst riffle of each site was classified on
three transects. The riffle length was divided by 4 to obtain the
transect spacing. At each transect 25 point measurements were
taken and the substrate was classified by an 8-rank system
(Table 2.1). Substrate was reported as an average particle size by
rank and substrate conposition was reported by percentages within
the particle size classes.

Al habitat data were recorded on a habitat field form

(Figure 2.1). Sites were naP ed on the back of the formand showed
maj or habitat features as well as transect-specific features.

"Left" and "right" banks were determned when facing downstream

Fi sh Abundance and Biomass

Except in lower Wite River populations of fish were estimated in
all other streanms with nultiple pass renoval nethods (Zippen 1958;
Seber and Wal e 1970) by using backpack el ectrofishers, and

bl ocking nets at upstream and downstream boundaries of the sites.
In larger streans a Dirago 1000 el ectrofishing unit nmounted in a
smal | pram was used to capture fish. In order to attain confidence
limts of less than 10 percent of estimated abundance, passes with
el ectrofishers were continued until we reached about a 75 percent
reduction in fish nunbers from the preceding pass. Each sal nonid
was neasured to the nearest 1.0 nn1$fork length). Wights to the
nearest 0.1 gm were taken on every fish in sites with fewer than
100 fish. In sites with more than 100 fish random weights of at
least 50 fish were measured. Lengths were not measured on

nonsal nonid species. An average weight by species for nonsal nonids
was estimted by dividing total weight by sanple nunber. Abundance
of salmonids in |ower Wite River (km5.8 to km9.0) was estimated
with a nodified Schnabel method of nultiple mark and recapture
sanpling (Ricker 1975) by using el ectrofishing gear mounted in a
driftboat to capture fish. \erghts of salmonids in this area were
measured to the nearest 1.0 gm Data were recorded on a fish
density fieid form (Figure 2.2). Bionass of fish was estinated
from popul ation estimtes and nean weights. Man fish abundance
and bionmass in sites within a reach were expanded to cal culate
estimates for the reach by the proportion:
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Table 2.1 Cassification of stream substrate in riffles by particle size

(Konopacky, 1984)

Particle Size

Rank (diameter in nmm Particle Description

1 - Organic cover (over 50% of bottom surface)
2 Less than 2 Sand

3 2-5 Pea gravel

4 5-25 Smal | gravel

5 25-50 Large gravel

6 50- 100 Smal| cobbl e

7 | 00- 250 LarPe cobbl e

8 Geater than 250 Boul der
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Figure 7.1

Data form for habitat measurcments at sample sites in the

White River basin

WR-2
HABITAT MEASUREMENTS
Stream Reach Site _ Date
Crew Time Temp:Air Water
Site length (thalweq) Pool length
Riffle length
Point Measuremant Stream Depth
pecTal Pool depth Undercut
Trans Type type 0.i5m 1.0m Bank 1/4 /72 3/4 Bank bank
. Types
. P =« Pool
- R = Riffle
3
Speciai types
4
Poot
5 SR = Slow run
PW + Pocketwater
§
Riffle
) FR = Fast fun
8 Other
s 8W = Backwater
SC « Side channey
10
1}
12
13
14
15
COVER SUBSTRATE
e — I ——
,Y,yml X - Arca Type X = Area Transect | Transect 2 Transect 3
.- downstream midpoint upstream
L ] — 1
—_—t 2
F-—S4 - - —_ —
[ —- 3 _
— - - L
[REDSSE (N, S 5 _ :
R —— 6 -
[N 7
b —
RSN — e 8 R
e - 9
PR 10 .
11 —
IS —] 12
I — 13 o S
PSR — 14
- — i5 .
N R —_— = { 16 —
- - - —_ - 17 e
e ——e —_ 18 _
7777777 —_— 19 B
— - 20 - —_—
RS R S U 2l . —
- - —— — 22 —
ERSS ) 23 —
O .- - S 24
N - 25 ,, -
I e I A IR Particie size (mm)/type
U —_— — d 1 - organic cover
T
Types 2 <2 {sand)
I - Logs. boulders, debris below surface. 3. 2-5 (pea gravel)
? - loas, boulders, debris above surface. 4 5.2% (sv; gravel}
) - Overhanging vegetation <0.3 m of surface 5 25-50 {1g. gravel)
4 i ;
Aquatic veantation. [ 50-100 (sm, cobhle)
5 - Undercut banks T . 100-250 (ig cobble)
6 N
opth (w/turbulence). 8 - 5250 (houlder)
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Ficure 2.2 Data form for fish abundance and biomass measurements in sample sites in the White River jasin

W)
ELECTROF ISHING FIELD FORM

Stream Location

Sample area e

Date Start time - End time

Crew Temp: Water Alr

LUIS SRRV S S )

o sp sn S S B
rL (mm) No. /g FL (rm) No. R/ FL (mm) No. Rys L (mm) No. Ryg L (nm) No. R/g
S [ e} —- - - = )-- o — ] -} - | O | — — ) — —] P
At . b NN _L 0 O T L e
Scale Summary
Size Group (mm)
0-49 50-99 o 100-149 > 150
Random
Selective
COMMENTS :




mean site length within a reach
reach Tength

Reach estimtes were sumed to estimate fish abundance and bi omass
for the basin.  Popul ation and biomass expansions were recorded on
a summgy form (Figure 2.3) and use of this formis denonstrated in
Figure 2.4.

VETHODS FOR ESTI MATI NG POTENTI AL PRODUCTI ON
A Steelhead - Tahle 2.2
L. The estimted abundance of resident trout >15 cmin Wite

River basin was used as an estimate of potential production of
Steel head snolts.

Rationale: Steelhead snolts in the Warm Springs River
range from 14-22 cmwith a 7-year nean of approxinately
18 cm  Deschutes River smolts also range from 14-22 cm

Discussion: This estimate would |ikely be conservative
if resident trout that are older and larger than

Steel head snolts are occupying habitat that could be used
b% juvenile Steelhead. The method is also based on
abundance of trout in late summer whereas many of the
trout »15 cmwould have mgrated in the previous spring
if they were Steel head.

B Biommss densities of age 1 resident trout in Wite River
streams were matched wth biomass densities of age 1 Steel head
mai nly fromb5 eastern Oregon river systens (Maciolek 1979 and
NVFS unpubl i shed data). W also used Steelhead biomass
densities fromother Oregon streans (U.S. Fish and Wldlife
Service, unmpublisheddata); Wshington streams (Crawford et
al. 1984; US. Fish and WIldlife Service, unpublished data);
and | daho streams (Reiser and Bjornn 1979; Ganblin 1984).
Surface area (m2) of Wite River streans were then
mul tiplied by the numercial densities (fish/n2) of age 1
Steel head from the matched Steelhead streanms with simlar
bi omass densities to estimte potential production of age 1
and ol der Steelhead. Because this was a summer estinmate, a
60 percent overwinter survival (Mciolek and Needham 1952;
Reimers 1957) was used to estinate the number of age 2 fish
(smolts) the followi ng spring.

Exanple: Wite River stream= 2.5 g/nf and 0. 15 fish/n2;
Steel head stream = 2.5 g/n2 and 0. 25 fish/n2.  Therefore,
mul tiply the surface area in the Wite River stream by
0.25fish/n2 to estimate the potential for Steelhead of
age 1 and ol der.
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VWH TE R VER POPULATI ON AND BI OVASS EXPANSI ON

| DENTI FI CATI ON
A Stream B. Reach c. Sites
D. Reach length 1. m 2. m

E.  Reach description

PCPULATI ON AND Bl OVASS

A Site averages (habitat)

1. Nunber of sites in reach

2. Average site length m

3. Average surface area _ nf

4, Average stream width at sites m

Rb Q her Sal moni ds cot

B. Site suns

1. Popul ation

2. Biomass (grR .

3. Nunerical density -

4, Bi omass density -
C. Siteaverages (I11Bl-4)" (11A)

1. Popul ation - o

2. Bi omass (gm) -
D. Reach expansions

L Expansion factor (F): (I1A2)+(ID) ,

2. Surface area (IIA3)*F n

3. Popul ati on

(I1d)+F -
4, Bi omass (11c2)*F -
5 Nunerical density

(TID3)¥(11ID2) .

6. Bi omass density
(1ID4)*(11ID2) -

Figure 2.3. Data summary form for reach expansion of fish abundance and biomass.
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WHITE RIVER POPULATION AND BIOMASS EXPANSION

I. IDENTIFICATION

A. Stream Tygh B. Reach I C. Sites  1-3
D. Reach length 1. 7,680 m 2. 4.8 mi
E. Reach description Mouth to Badger Creek confluence
IT. POPULATION AND BIOMASS
A. Site averages (habitat)
1. Number of sites in reach 3
2. Average site length 114.67 m
3. Average surface area 992.75 m2
4. Average stream width at sites 9.48 m
Rb Other Salmonids Cot
B Site sums
1. Population 642 470
2. Biomass (gm) 9,030.16 1,268.88
3. Numerical density _0.71 0.35
4. Biomass density _9.22 ~0.95
C Site averages (IIBl1-4)%(I1Al)
1. Population 214 156.67
2. Biomass (gm) 3,010.05 422,96
D Reach expansions
1. Expansion factor (F): (ITA2)¥(ID) 0.0149 (114.67 * 7,680)
2. Surface area (IIA3)°F 66,627.52 m?
3. Population
(IICL)~F 14,362.42 10,514.77
4. Biomass (IIC2)*F  202,016.78 28,386.58
5. Numerical density
(IID3)*(11ID2) 0.22 L 9.16
6. Biomass Qensity
(I1D4)*(11D2) 3.03 L 0.43
Figure 2.4. Example of reach expansion.
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Rationale:  Biomass of resident fish observed in the Wite
River system should be a measure of carrying capacity of the
wat ershed under existing conditions. Assunptions about the
carrying capacity of the watershed are that the sanple sites
typify the habitat of the watershed and that the trout
abundance was not bel ow normal because of |ow water flows,
poor spawning success, fishing pressure, unusual |and use
practices (such as streamdredg nqg, or other causes. An
assunption about the use of available habitat bY resi dent
trout and Steelhead is that both fish have simlar rearing
requirements. The age 2 snolt mgration was chosen because of
its predom nance in the Deschutes River (55 percent age 2
conpared to 29 percent age 1; 14 percent age 3; 2 percent
age 4 - fromFessler et al. 1976) and in the John Day River
(56 percent age 2 conpared to 5 percent age 1, 39 percent
age 3 - from personal comunication on 28 Novenber 1984 with
Leslie Lutz, Oregon Department of Fish and Wldlife,
Corvallis, OR).

Discussion: As with all the estimtes of production, it is
difficult to anticipate how the introduced Steelhead m ght
nmove within the s%stem and mgrate fromit. In this case it
was assumed all the age 1 and older Steelhead will mgrate the
followng spring althouth some will hold over until age 3
before srmltin? and sone age 1 fish may smolt. This nethod
uses hiomass of fish in the Wite River basin to estimte
potential production of Steelhead rather than fish abundance
and is probably closer to estimating potential than Method 1.
The abundance of resident trout in a tributary stream as used
in Method 1, is probably lower than the abundance of Steel head
woul d be in that stream because habitat used by |arger
resident trout may be used by a higher nunber of juvenile
Steelhead.  The biomass of fish produced in a stream as used
in Method 2, is an estimate of the potential of the streamto
produce resident trout or Steelhead. It was assumed the

bi omass represented by ol der and larger rainbow would be
replaced wth a greater nunber of juvenile Steelhead if the
habitat requirements are simlar for larger rainbow and
juvenile Steelhead. Habitat presently used by the bigger
rainbow in the mainstem of Wite River, where the big rainbow
are occupying deep, fast water, may not be suitable for
juvenile Steelhead. The Wite River system appears to be a
productive watershed based on densities of resident trout when
conpared to Steelhead streans in Oregon, Wshington, and |daho.

Simlar to Method 2 except age O fish were used. Because
these are age 0 fish in summer the survival was estimated at
35 percent to age 1 (Bjornn 1978, Marshall et al. 1983) and
60 percent over-winter to age 2.
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4,

5.

Discussion: This method is likely |ess accurate because
two survival rates were needed to predict the nunber of
Steel head smolts Wiite River would support. Also,
abundance of age 0 trout is more difficult to estimte
than abundance of age 1 and ol der trout because the snal
fish are nore difficult to capture with electrofishing
gear.  Consequently, estimates by this nethod are
probably conservative

Simlar to Method 1 except age 1 populations (8.1-14.9 cm of
resident trout were used. Survival to smolt was estimated by
using a 60 percent over-winter survival rate

Discussion:  The abundance of age 1 resident trout was
estimated by subtracting the abundance of trout >15 cm
from the abundance of age 1 and older trout. The size
break between age 0 and age 1 trout (8.0 cnm was
estimated from scale analysis of resident trout. This
estimate may be conservative because ol der resident trout
in the basin would have mgrated as snolts the previous
sEring, and these older trout may be occupying habitat
that could be used to rear nmore yearling Steelhead. The
conbined estimte of Methods 1 and 4 (2,609 adults) has
conservative assunptions (based on nunber of fish and not
bi omass) and |iberal assunmptions (all fish >8.0 cmin the
summer will mgrate as snolts the follow ng spring)

Rearing area required per snolt was estimated at 40 nf in
the minstemand 20 n2 in the tributaries. These estimates
were divided into the streamarea of the Wite River watershed.

Rationale:  The 20 nf per smlt estimate is from Reiser
and Bjornn (1979). The 40 nf per sqglt IS an average
of the Idaho tributarﬁ streams (20 nf) and the observed
area per resident fish (315 cm in the mainstem Wite
River (60 m2).

Discussion: Information on rearing area requirenments is
general Iy Iackin%, particularly in larger streams. The
estimate using this method is between the estimtes of
Methods 1 and 2 which were considered conservative and
|iberal, respectively.

Simlar to Method 5 except 20 n2/snolt was used for the

entire watershed. Muy be somewhat |iberal because 56 percent
of the surface grea in the basin is in the mainstem which had

an area of 60 per resident trout >15 cm

Smolt densities of 0.02 and 0.03 smolts/nf fromBritish

Col unbia (Marshall et al. 1983) and \ashington (Johnson 1983)

were nultiplied by the estimated stream area of the Wite
Ri ver wat ershed.
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Di scussion:  Although the British Colunbia and Washington
streams are coastal, the estimates are within the range
of estimates obtained by other nethods.

Estimated densities (fish/n2) of age O Steel head fromthe
Varm Springs River (0.08) were multiplied by surface area of
the mainstem and upper tributaries of Wite River; estinated
densities of age O Steelhead from 5 eastern Oregon river
systems (0.28) were nultiplied by the estimated stream area of
| ower tributaries of Wite River. Survival rates of

35 percent age 0 to age 1 and 60 percent over-winter were used
to estimate snolts.

Rationale:  Based on general stream characteristics,
streams of Wite Rver were matched with streanms that
have Steelhead popul ations, and numerical densities from
the Steelhead streams were then multiplied by the stream
area of Wite River.

Discussion: The streams in the upper Wite River

wat ershed are simlar to streams in the Warm Springs
basin and the streans in the |ower Wite River basin are
generally simlar to the streans in the eastern Oregon

st udg (Maciol ek 1979; National Marine Fisheries Service,
unpubl i shed data). A though the density of age 0
Steelhead in the Warm Springs (U S. Fish and Wldlife
Service, unpublished data) is likely conservative for the
upper tributaries of Wite River, it may be liberal for
the mainstem The densit¥] from the eastern Oregon rivers
Is probably liberal for the upper reaches of the |ower
tributaries. This estimate may be conservative however,
because streams in the Wite Rver basin appear to be
more productive than the Warm Springs basin. Total

di ssolved solids neasured in Wite River and tributaries
were 100 percent to 150 percent higher than these
measured in the Warm Springs system A'so, the estimated
density of Steelhead in the Warm Springs tributaries was
fromlimted data, and was |ow when conpared to other
Steel head streams in the Northwest.

The nethodol ogy of this estimate was the simlar to Method 8
except that nunerical densities of age 1 and ol der Steel head
from the Warm Springs (0.05) and eastern Oregon streans (0. 18)
were used to estimte production of Steelhead in Wite River.
The estinatn(?d_density of age 1 and ol der Steelhead vx?s_

0.05 fish/nf in the Warm Springs and was 0.18 fish/nf in

the eastern Oregon streans. An over-winter survival of

60 percent was used to estimate the number of Steelhead snolts.
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Discussion: This estimate may be sonmewhat |iberal
because the density used for the | ower watershed

éO. 18 fish/nR) appears to be slightly higher than the
ensity of age 1 and ol der resident trout measured in the
| ower tributaries (0.15 fish/ng).

10. Data on returning adults per unit area (ODFW1977) for Squaw
Creek (Deschutes) and Tex Creek (John Day?1 were multiplied by
the stream area of the Wiite River watershed. Values were
0.00036 returning gdults/ft for Squaw Creek and 0.00025
returning adults/ft® for Tex Creek.

Discussion:  This method was not used in the final
estimte of Steelhead production because the data base
for the ODFW manual is not known.

11, Gavel area required per pair of spawners was divided into
estimated areas of spawning gravel using values of
4.4 n@/pair and 19.6 nP/pair (Reiser and Bj ornn 1979).
Life history data applied to the estimated redd production
were: 4,000 eggs/female; 85 percent egg to swmup fry
survival (Bjornn 1978; Reisenbichler and MliIntyre 1977);
8 percent fry to yearling survival (Bjornn 1978); 60 percent
over-winter survival to smolt; 20 percent reduction to account
for resident fish; 4 percent smolt to adult survival.

Discussion: The estimate is based on neasur enents of
usabl e spawni n% gravel and on gravel area requirenents
for spawners; both are unable to he assessed with
accuracy. This nethod was not used in the final estimte
of Steelhead production

G her methods that were investigated but were not used to estimte
Steel head production were: habitat quality indexes (Binns and Ei serman
1979; Ganblin 1984?]; a Steelhead nodel for Vancouver Island streans
Slaney 1981); nethodol ogies for Steelhead escapement in Washington
Johnson 1983); a carrying capacity study for northern California
streams (Burns 1971? and the USDA FS snolt habitat capability index for
the Mal heur, Umtilla, and \allowa-\Witman National Forests.

General Discussion: No single estimte was selected as the
nost accurate estimate of potential production of Steelhead
above \Wite River Falls. The final estimate of Steelhead
production was from nine methods (Methods 1 to 9). The range
of estimtes was narrowed to 1,500 to 2,500 adults after
eval uating the nethods and the data base from which the
estimates were made. A smolt to adult survival rate of

4 percent is based on data from Round Butte Hatchery returns
to the Deschutes River so the estimates of adults represent
returns to the Deschutes before an in-river fishery. Smolt
estimates include a 20 percent reduction to account for
resident fish remining in the streans after an introduction
of Steelhead (Bjornn 1978).
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The estimates assumed use of Tygh and Badger Creeks above six
diversion dans on the |ower reaches of these creeks. It was
assuned that irrigation diversions would be screened to
protect juvenile nmigrants. Al other dams as well as
waterfall's on the tributaries were considered to be barriers.

Method 2 is probably closest to defining a theoretical limt
to biomass production in the watershed. However, there is no
way to ascertain exactly how resident trout biomass woul d
translate into Steelhead nunbers. Methods 1 to 4 were based
on measured popul ations of resident trout and survival rates
were used to estimate the production of Steelhead. Methods 5
to 8 were based on neasured surface areas of streams of Wite
River and densities of Steelhead from other streams were used
to estimate Steelhead potential.

B. Chinook - Table 2.3

1.

2-4.

John D. Mintyre (1983) developed a relationship between snolt
production (Sm and nean daily flow in September (cfs) based
on data from the Warm Springs, John Day, Lenmhi, and Yakina
rivers and from Lookinggl ass Creek:

Sm= 102, 186.65 | n(cfs/57) + 7330.

The nean Septenber flow of 124 cfs (1970 to 1984 average) that
was used in the nodel was neasured at a USGS gauging station
near the mouth of Wite River. A 2.5 percent survival rate of
mgrant to adult was used and is fromdata on chinook in the
Vrm Springs River.

Di scussion: The estimate from this method resulted in
the highest adult production of the seven preferred
nethods. Steps in the nodel developnent were identified
that did not take into account sone aspects of juvenile
life history and the effects of irrigation wthdrawals on
flow  The nodel has not been tested and some assunptions
in using the nodel are that Septenber flow [imts
production, that streams have the sane inherent
productivity, and that streams used in the nodel were
seeded to capacity.

Direct conparisons to the Warm Spring River were used to
estimate the production of magrants and adults in Wite
River. Mean run sizes of chinook in the Warm Springs River
were prorated by the proportion of drainage area, Septenber
flow, and spawning gravel in Wite River.
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Exanpl e:

(Wite R drainage- area) x (average run of chinook
VWarm Springs drainage area) In Varm Springs >

Only those years believed to have a 3ood escapenent of spring
chinook in the Warm Springs were used to estimte _
production. Magrant production averaged 75,000 (conbined fall
and spring mgrants) and adult runs to the Deschutes River
averaged 2,000 in years with good escapement. n?ai nage areas
are 1,362 knf for the Warm Springs and 1,080 knf for Wite
River. The Septenber flow used in the conparisons was 248 cfs
(1976-1982) in the \Warm Springs and 124 cfs (1970-1984) in
Wite River. Spawnir;% gravel in the Warm Springs was
estimated at 11, 000 (tel ephone conversation on

11 Decenber 1984 with Brian Cates, USFWS, Vancouver, WA).
Spawning gravel in Wite River was estimated for three areas
based on _possible use by spring chinook: (a? no restrictions
59,8_18 nt> neans Tygh and Badger creeks are fully used

espite maxi mum water tenperatures that exceed 25°c, | ow
flows, and six diversion dans in_the |ower reaches of the
creeks; (b) linited use (8,720 nf) of |ower Tygh and Badger
creeks because of the above reasons but access is available to
the upper reaches of the creeks; (c) no use (6,715 n2) of

the Tygh Greek system  Only spawning gravels in the |ower
reaches of Wite River below km 28.0 was used because of
glacial silt deposition in the upper river.

Wite River chinook = (

Rationale: \arm Springs River is an adjacent watershed
that fTows from the east side of the Cascades and that
has a run of spring chinook.

Discussion:  Assunptions of these methods are that
chinook production is related to the variable used for
conparison and that the inherent capacities of the Wite
and Warm Springs rivers to produce chinook are
conparable.  However, nost of the tributaries in Wite
River have total dissolved solids 100 to 150 percent
higher than those measured in the Warm Springs River
indicating Wiite River is nore productive. The nainstem
of Wiite River is glacial which could reduce the rearing
potential whereas the Warm Springs is spring-fed. In
general the flows of the Warm Springs and tributaries are
nore stable than those of Wite River, and the Warm
Springs does not have irrigation diversions.

5. Spawning gravel area and redd counts in the primary spawning
sections of the Warm Springs were used to calculate a density
of 5 redds/100m2. The density was based on three years that
were believed to have good escapenents. The area of spawning
gravel in Wite River was multiplied by the redd density
with:  (a) no restrictions; (b) limted use of Tygh, and
(c) no use of Tygh. Life history data from the Warm Springs
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River were applied to the estimated redd production of Wite
River at: 3,000 eggs per female; 3.5 percent egg to mgrant
survival; 2.5 percent migrant to adult survival back to the
Deschutes River (Jonasson and Lindsay 1983). The surviva
rates are fromyears with good seeding rates in the Warm
Springs. Data used in the calculations are:

Redds -
Stream Gavel (n2) 1977 1978 1982
Vrm Springs 7,890 390 620 309
Beaver Creek 1, 880 126 119 2
MII Ceek 1,212 25 49 25
Wite Rver
No restrictions 9,703 485 a_|
Limted use of Tygh 8, 605 430 al
No use of Tygh 6, 715 336 g/

al predicted

Rationale: Although the ability to accurately classify
and measure usable spawning gravel is questionable, the
nethod is based on the use of gravel in the Warm Springs
River by chinook spawners. It is believed inaccuracies
in classifying and measuring usable spawning gravel is
inherent in nost surveys, therefore data on spawni ng
gravel in the Wite and Warm Springs rivers would have
simlar biases and woul d be conparable. The use of a
redd density to estimate potential utilization of gravel
by spawners is nmore accurate than the use of area
required per spawner because redd density woul d reflect
the selection of usable gravel by spawners and
territorial behavior of spawners

Discussion: Method 5 used a density of redds and woul d
reflect the actual use of gravel by spawners and area
requi rements of spawners. Method 5 assumed adequate
seeding of the Varm Springs by salmon in 1977, 1978, and
1982. The estimate may be conservative because the
average redd density fromthe Warm Springs was based on
limted data and was as higher in the nore inportant
streams (Beaver Creek and Vrm Springs). In addition,
the predicted nunber of redds in Wite River (485) was
used to predict a density of redds per stream |ength
(3.9 redds/km) which was simlar to densities in the John
Day River. Densities of redds in extensive surveys of
eight areas in the John Day system were 3.8 redds/km and
4.0 redds/kmin 1978 and 1979, respectively (Burck et al.
1980).  However, it is believed the John Day had

i nadequat e escapenent in those years. Consequently, the
estimated production of chinook by Method 5 may be
conservative
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Nunerical densities fromtwo tributaries of the Warm Springs
River (US Fish and Wldlife Service, unﬁublished data) were
used to cal cul ate chinook production in the estimated rearing
areas of Wite River. The densities were for age 0 fish at
summer flows therefore 60 percent over-w nter survival and
2.5 percent mgrant to adult survival were used to estimate
adul t production.

Rationale: Warm Springs is a neighboring watershed on
the east side of the Cascades and should provide some
measure of potential production in Wite River.

Discussion: Density estimates in the Warm Springs were
based on limted data and are | ow when conpared with
other streams in the Northwest, therefore the estinated
production in Wite River is likely to be conservative.
This is particularly true with full use of the Tygh Creek
s%st em because those streans are probably nore productive
than the Warm Springs tributaries. However, use of the

| ower Tygh system nay be limted because of high water
tenperatures from July to Septenber. Data fromthe John
DaP/ River indicates survival of juvenile chinook from
July to April of the following years was 25 to 29 percent
(Lindsay et al. 1981). In the Warm Springs River

approxi mately 55 percent of the juvenile mgration occurs
from Cct ober through Decenber. These fall mgrants
apparently over-winter in the Deschutes and mgrate as
snmolts in the spring. Assuming a simlar fall mgration
of White River chinook, survival over the wnter would
likely to be higher than that of John Day chinook.

The method was simlar to Method 6 except use of the Tygh
system was assuned g?d an average density fromthe John Day
River of 0.19 fish/nf (Burck et al. 1979, 1980; Lindsay et

al. 1981) was used in that system The 0.05 fish/nt from
the Warm Springs (U S. Fish and Wldlife Service, unpublished
data) was used in the remainder of the Wite River basin.

Rationale: The Tygh systemis quite different in general
stream characteristics than the upper tributaries of the
Warm Springs and appears to be nore productive based on
measurenents of total dissolved solids and on the
densities of fish nmeasured in the system

Discussion:  This method accounts for the more productive
nature of the Tygh system but it assunes use of the
s%stem by adults and successful rearing of juveniles in
the lower reaches despite low flow and high water
tenperatures in sunmer. Because of these assunptions the
estimte is likely somewhat |iberal.
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8. &09. Chi nook potentials calculated fromthe ODFW Manual for
Fi sh Managenent (ODFW 1977) and from spawner requirenents were
not used to estimate production of chinook for reasons
mentioned in Mthods 10 and 11 of the Steel head estimates.
Data on returning adults per unit area were fromGanite and
Cear creeks and the mminstem of the John Dgy River system
The val ues were 0.00041 returning 9du|ts/ft for Ganite and
(lear creeks and 0.00013 adults/ft” for the upper main John
Day. Values for gravel area required per pair of spawners
were 3.3n2 and 13.4m?/pair (Rei ser and Bjornn 1979). Life
history data applied to the estimted redd production were
3,000 eggs/female, 3.5 percent egg to migrant survival, and
2.5 percent mgrant to adult survival.

Gt her methods that were investigated but were not used to estimte
chinook production were: habitat quality indexes (Binns and
Eiserman 1979; Ganblin 1984); a carrKing capacity study of spring
chinook streams in central |dano (Sekulich 1980); and the USDA FS
snolt habitat capability index for the Malheur, Umtilla, and

V4l | awa- Wi tman National Forests.

General Discussion: Variation in the chinook estimtes is due, in
part, to uncertainty about the use of the Tygh system which will
depend on mgration timng of the adult run and on effects on
chinook of high water tenmperatures in |ower Tygh Creek from
md-July to Septenber. Uncertainty about the timng of the adult
run and migration within Wite River basin makes it difficult to
predict the areas chinook will use. Access to the Tygh systemas
wel | as other tributaries would be difficult because of |ow flows
if adult chinook do not mgrate to the spamnin? areas until late
August as is the case in the Warm Springs (Contederated Tribes of
the Warm Springs Indians, unpublished data). Summer water
tenperatures and late sumer flows were used to help determne
which streams would probably be used by chinook. Little Badger,
Threem e, Rock, Gate, Iron, Bonney, and Buck creeks and the upper
reaches of Wite River and Frog Creek were not used to estimate
potential production of chinook

Data used to make production estimtes of Steel head and sal non are
in Tables 2.2 to 2.10. The baseline data on fish habitat and
resident fish populations are in Tables 2.11 to 2.22. The location
of sanple sites in the Wite River basin are shown on maps in
Figures 2.5 to 2.16.
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Table 2.2.  Estimted production of Summer Steelhead in the Wite Rver system al

Met hod

Smolts b/ Adul t's

1. Abundance of resident trout 215 cm

2. Numerical densities of age 1 and ol der Steelhead
3. Nunerical densities of age 0 Steelhead

4 Abundance of age 1 resident trout

5. Rearing area required per smolt

6. Rearing arearequired per smolt (20 n/snolt)

7. Smolts per unit of area

8. Numerical age 0 densities fromVérm Springs River

and eastern Oregon rivers

9. Numerical age 1 and ol der densities fromWarm
Springs and eastern Qregon rivers

10 Returning adults per unit area

1. Spawning gravel requirements per pair of spawners

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

Bel ow harriers
Above barriers

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

Bel ow barriers
Above barriers

23,166 927
6, 834 273
17,302 3,002
26, 644 1,066
28, 348 1,134
8, 960 358
42,042 1,682
15,004 604
46, 209 1,848
12,729 509
64, 215 2,569
12,729 509
25,686- 38,529 1,027-1,541
5,002- 7,637 204- 305
35,421 1,417
10, 553 422
64, 252 2,510
19,294 172
4,320-6, 221
856-1, 233

61,363-273,523 2, 445-10, 941

9, 009- 40, 082

360- 1,603

al  Assumes access to and use of the Tygh Creek system above diversion dans.
age 0 to age 1 (Sumer); 60% over wnter: 4%snolt to returning adult (to Deschutes Rver). In
Method 11 survival calculated at: 85%egg to swimup fry: 8%fry to yearling, 60% over winter.
b/ Reduced by 20%to account for resident rainbow trout (Bjornn 1978).
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Table 2.3. Estimted production of spring chinook in the Wite River system gf

Vet hod Mgrants Adults

. Smlt Productivity Index (entire watershed) 86, 753 2,169

2. Conparison to Varm Springs River - drainage area b/ 59, 471 1,586
(entire watershed)

3. Conparison to Vrm Springs River - Septenber flow b/ 37,500 1,000

(entire watershed)

4 Conparison to Warm Springs River - spawning gravel b/

a no restrictions on use of Tygh system Bel ow barriers 65, 836 1,756
above Darriers 5, 666 151

b. limted use of lower Tygh, passage at dans Bel ow barriers 58, 350 1,556
Above Darriers 5, 666 151

C  no use of Tygh system Bel ow barriers 45, 464 1,212
Above harriers 116

5. Potential use of spawning gravel in Wite R ver
based on Vérm Springs data

ano restrictions on use of Tygh system Below harriers 50, 715 1,268
Above harriers 4,410 110
b. limted use of lower Tygh, passage at dams Bel ow barriers 44,940 1,124
Above harriers 4,410 110
C no use of Tygh system Bel ow barriers 34,965 874
Above barriers 105 |

6  Rearing densities of Vrm Springs

a no restrictions on use of Tygh system Bel ow barriers 42,743 1,069
Above harriers 7,118 178

b. no use of Tygh system Bel ow barriers 33,980 850
Above harriers 2,324 58

7 Rearing densities of Vérm Springs and John Day Bel ow harriers 67,279 1,682
rivers- -assumes use of Tygh Above harriers 20, 541 514
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Table 2.3, Estimted production of spring chinook in the Wite River system a/ (Continued)

Met hod Mgrants AU -

8. Returning adults per unit area
. no restrictions on use of Tygh system Bel ow barriers . 1,994-6, 288
Above barriers - 332-1,047
b.  no use of Tygh system Bel ow barriers - 1,585-4,999
Above barriers - 108- 342

9. Spawning gravel requirenents per pair of spawners

a. no restrictions on use of Tygh system Below barriers 75,705-307,230 1,893-7,681
Above barriers  6,510- 26,460  163- 662
b no use of Tygh system Bel ow barriers 52,290-212,205 1,307-5, 305

Above harriers 105- 525 B

al Survival figures used: 3.5%egg to mgrant; 2.5% migrant to returning adult (Deschutes River); 60%
over winter.
b/ Mean run sizes of &rm Springs chinook were prorated using average runs of 75,000 mgrants and 2, 000

adul ts.
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Table 2.4. Length of streams in the White River basin that were used to
estimate the production of steelhead and chinook.
Stream length (km)
Steelhead Chingok
Below Above Below Above
Stream barriers barriers barriers barriers
White River 65.6 -~ 61.3 (28.0)a/ --
Tygh Creek b/ 20.2 8.6 20.2 8.6 (5.3) a/
Jordan Creek b/ 1.4 20.5 1.4 20.5 (14.6) a/
Badger Creek ¢/ 24.5 5.7 d/ 24.5 5.7 d/
5.0 5.0
Little Badger Creek 9.1 0 0 0
Threemile Creek 16.1 ¢/ -- 0
Rock Creek f/ 5.3 e/ 9.6 0 0
Gate Creek 13.4 ¢/ -- 0 --
South Fork 2.9 -- 0 --
Boulder Creek 17.6 -- 17.6 --
Forest 2.6 - 0 --
Clear Creek ¢/ 12.5 .4 12.5 6.4
Frog Creek ¢/ 7.4 .l 7.4 (5.6) a/ 0
Barlow Creek 10.2 10.2 -
Mineral Creek 4.9 -- 4.9 --
Iron Creek 4.3 -- 0 --
Buck Creek 3.2 -- 0 --
Bonney Creek 1.6 -- 0 --
Total 222.8 60.9 160.0 (124.9)a/ 46.2 (37.0)a/
a/ Stream length in parenthesis is potential for spawning; area outside
parenthesis is rearing potential.
b/ Barrier on creek is a major waterfalls.
¢/ Barrier on creek is a diversion dam.
d/ Stream above diversion dam and below waterfalls.
e/ Stream length adjusted for dry and intermittent sections, and for section
with no resident fish.
f/ Barrier is a reservoir dam.
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Table 2.5. Estimated production of Steelhead smolts in the Wite River basin
based on expanded popul ation estimtes Of resident trout >15cm

Met hod 1.
Resi dent trout .

Stream |ocation > 15 cm Estimated snolts af
Wite River 11,433 9,146
YOG 88K a1 s 2,282 1,826

above falls 578 462
Jordgg, §eeK 1 s 282 226

above falls 3,302 2,642
Bd9gh) S ghi and bitch 3,399 2,719

Hghland to falls 1,308 1,046

above falls 1,128 902
Little Badger Creek

bel ow ?al I's 269 215
Threem | e Creek 4,464 3,571
Rock Creek

bel ow reservoir 309 247

above reservoir 750 600
Gate Creek 743 594
Boul der Creek 2,145 1,716
Cear Ceek .

bel ow di version 1,735 1,388

above diversion 764 611
Frog Creek

gbel ow diversion 417 334

above diversion 714 571
Bar | ow Creek 814 651
M neral Creek 172 138
[ron Creek 494 395

Total bel ow barriers 23,166

above ditches 2,228
above falls 4,006
above reservoir 600

al  Twenty percent reduction from number of resident trout used to account for
resident trout remmining after introduction (Bjornn 1978).

10



Table 2.6. Data sunmary of Steelhead estimate for the Wite River basin based on
nunerical densities of age 1 Steel head from Northwest streams, Method 2.

Wite Rver streans Nuner ci al
B onass Nuneri cal density of Estimted
density density St eel head St eel head
Stream |ocation (gm/m?) (fish/nf1 streans a/ (age 1) bl
Wite River
| ower (Reach I) 3.70 0.03 0.14 22,702
m ddl e and upper (I1-1V) 1.32 0.03 0. 04 29, 526
Tygh Creek
elow falls 2. 88 0.11 0.13 16, 124
above falls 3.63 0.15 0.14 3,332
Jordan Creek
bel ow falls 5.99 0.19 0.31 2,177
above falls 5.91 0.23 0.31 24,626
Badger Creek
bel ow H ghl and Ditch 3.57 0.14 0.14 22, 545
H ghland to falls 4. 89 0.11 0.25 8,239
above falls 4,89 0.11 0.25 7,104
Little Badger Creek
bel ow falls 3.05 0.18 0.13 3,369
Threem e Creek 9.27 0.33 0. 46 20, 872
Rock Creek
bel ow reservoir 2.97 0.10 0.13 1, 540
above reservoir 4,50 0.20 0.20 5,402
Gate Oreek 2.48 0.07 0.10 3,701
Boul der Creek 3.02 0.12 0.13 10, 286
Cear Creek
bel ow diversion 2. 34 0.10 0.10 9,136
above diversion 1.69 0.08 0.06 4,648
Frog Creek
bel ow di versi on 1.63 0.09 0.06 2,462
above diversion 0.73 0. 02 0.04 2,158
Bar| ow Creek 1.90 0.07 0.10 3,961
Mneral Creek 2.33 0.12 0.10 1,520
[ron COreek 3.97 0.13 0.20 2,472
Buck Creek 0.82 0.05 0. 04 363
Bonney Creek 0.14 0.01 0.01 51
Total below barriers 161, 046
above barriers 15, 045
above falls 35, 062
above reservoir 5,402

al  From Steelhead streans in eastern Oregon and other Northwest streams with
biomass densities simlar to Wite Rver streans.

b/ Survival rates - 60% (over-winter); 20% reduction of smolts to account for
resident trout; 4% (snolt to adult).
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Table 2.7. Data sunmary of Steelhead estimate for the Wite River basin based on
nunerical densities of age 0 Steel head from Northwest streams, Method 3.

Wiite River streans Nuner ci al
B onass Nuner i cal density of Estimted
density density St eel head St eel head
Stream location (am m®> (fish/nfl streans a/ (age 0) b/
Wite River 0.04 0.01 0.02 18, 006
Tygh Creek
elow falls 0.59 0.15 0.33 40, 931
above falls 0.35 0.16 0.21 4,998
Jordan Creek
bel ow falls 0.69 0.23 0.39 2,739
above falls 0.51 0.15 0.33 24,626
Badger Creek
bel ow H ghland Ditch 0. 40 0.12 0.24 38, 649
H ghland to falls 0.11 0.03 0.09 2,966
above falls 0.11 0.03 0.09 2, 557
Little Badger Creek
bel ow falls 0.46 0.28 0.28 7,256
Threem | e Creek 0.91 0.33 0.53 24,048
Rock Creek
bel ow reservoir 1.91 0. 44 0.74 8, 765
above reservoir 1.11 0.36 0.53 14, 314
Gate Creek 0.11 0.03 0.09 3,331
Boul der Creek 0.14 0.05 0.09 7,121
Cear Creek
bel ow di version 0.06 0.03 0.05 4,568
above diversion 0.06 0.02 0.05 3,873
Frog Creek
bel ow di version 0.21 0.17 0.14 5, 744
Bar | ow Creek 0.22 0.09 0.14 5, 545
Mneral Creek 0.07 0.02 0.05 761
Buck Creek 0.09 0.03 0.09 816
Bonney Creek 0.10 0.03 0.09 458
Total below barriers 168, 738
above ditches 6, 839
above falls 32,181
above reservoir 14,314

al From Steelhead streans in eastern Oregon and Wshington with bionass densities
simlar to Wite River streans.

b/ Survival rates - 35% (age 0 to age 1); 60% (over-winter); 20% reduction of

snolts to account for resident trout; 4% (snolt to adult).
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Table 2.8. Estimated production of Steelhead smolts in the Wite River basin
based on expanded popul ation estimtes of age 1 resident trout,

Met hod 4.
Resi dent trout Resi dent trout Estimted
Stream |ocation age 1 and ol der age 1 al smolts b/
Wite River 26, 793 15, 360 7,373
Tygh Creek
bel ow falls 13,673 11, 391 5, 468
above falls 3,706 3,128 1,501
Jordan Creek
bel ow falls 1,323 1,041 500
above falls 16, 895 13,593 6, 525
Badger Creek
bel ow H ghland Ditch 21,791 18, 392 8, 828
Hghland to falls 3,718 2,410 1, 157
above falls 3,205 2,077 997
Little Badger Creek
bel ow falls 4,763 4,494 2,157
Threem |l e Creek 14,999 10, 535 5, 057
Rock Creek
bel ow reservoir 1,235 926 444
above reservoir 5,500 4,750 2,280
Gate Creek 2,628 1,885 905
Boul der Creek 9,836 7,691 3,692
Cear Creek
bel ow di version 9,013 7,278 3,493
above diversion 5, 833 5,069 2,433
Frog Oreek
bel ow di version 3,750 3,333 1, 600
above diversion 1,071 357 171
Barl ow Creek 2,740 1,926 924
M neral Creek 1,897 1,725 828
[ron Creek 1,605 1,111 533
Buck Creek 431 431 207
Bonney Creek 69 69 33
Total below barriers 42,042
above ditches 3,761
above falls 9,023
above reservoir 2,280

a/ Snolt-size resident trout subtracted fromestimate of age 1 and ol der

resi dent trout.

b/ Survival rates - 60% over-w nter:

trout.
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Table 2.9. Estimated surface area and spawning gravel area of streans used to
estimate production of Steelhead in the Wite River basin,
Methods 5 to 11.

Surface Spawni ng gravel
Stream |ocation area (m?) (m2) a/

Wite River 900, 301 3,847 b/
Tygh Creek

bel ow falls 124,033 503 ¢/

above falls 23,801 d/ 415 e/
Jordan Creek

bel ow falls 7,022 39 ¢/

above falls 74,625 510 e/
Badger Oreek

bel ow H ghland Ditch 161, 038 610 e/

Hghland to falls 32,955 115 £/

above falls 28,414 99 £/
Little Bad?er Creek

bel ow talls 25,913 90 f/
Threem e Creek 45, 374 g 147 e/
Rock Creek

bel ow reservoir 11,844 d/ 63 g/

above reservoir 27,008 74 gl
Gate Creek (South Fork) 37,010 df 363 e/
Boul der Creek (Forest Creek) 79,120 1,533 £/
Cear Ceek

bel ow di version 91, 361 514 £/

above diversion 77, 469 17 fl
Frog Creek

bel ow diversion 41,026 361 f/

above diversion 53,950 122 £/
Barl ow Creek 39, 605 405 f/
Mneral Creek 15, 203 12 1/
[ron Creek 12, 361 8 fl
Buck Creek 9,070 98 f/
Bonney Creek 5, 087 27 fl

Total below barriers 1, 605, 368 9,220

Total above barriers 318, 222 1,352

a/ Cassified as good spawning gravel.

b/ Reduction in gravel counte by BLMto reflect winter/spring conditions and
to reflect gravels suitable for Steelhead.

C  Based on winter/spring survey by ODFW

d/ Rfe_durgztion inarea for sections with intermttent flow and sections w thout
i sh.

e/ Based on winter/spring survey by COFWin |ower reaches and sumer survey
by USDA FS in upper reaches.

f/ Based on summer survey by USDA FS.
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Table 2.10. Estinated surface area and spawning gravel area of streams used
to estimate production of chinook in the Wite R ver basin,
Methods 4 to 9.
Surface Spawni ng gravel
Stream |ocation area (m?) (m?) a/
Wite River
Reach |-111 871, 805 3,973 bl
Tygh Creek
below falls - limted spawning c/ 124,033 1,048
below falls - no restrictions - 124,033 1,896
above falls 23,801 df 170 e/
Jordan Creek
bel ow falls 7,022 69
above falls 74,625 430 e/
Badger Creek
bel ow H ghl and Ditch
- limted spawning c/ 161, 038 773
bel ow H ghland - no restrictions 161, 038 1,023
Hghland to falls 32,955 115
above falls 28, 414 99
Boul der Creek (without Forest OCreek) 73,668 1,444
Cear Creek
bel ow di version 91, 361 514
above diversion 77, 469 17
Frog Creek
bel ow diversion 41,026 320 e/
Barl ow Creek 39, 605 405
Mneral Creek 15, 203 12
Total below barriers
limted spawning 1,424, 761 8, 558
no restrictions 1,424,761 9, 656
Total above barriers 237, 264 831

al Sisassigi ed as good spawning gravel 1n summer stream surveys by COFWand
DA FS.

b/ Gavel in Wite Rver below km 28.0.

a Limted use of spawning gravel in |ower reaches because of high water
t enperat ur es.

d/ Reduction in area for streamreach wthout resident fish.

e/ Does not include gravel in upper reaches: Tygh-above km 25.5;
Jordan-above km 16.0; Frog-above km 5.6.
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Table 2.11. l%oclation and description of streamreaches in the Wite River
asin.
Location o
Stream Reach RM km Description
Vhite River | 2.1-6.5 3.4-10.4 V\hiteF.R. .Flallls to canyon above
M. Firm
[ 6.5-32.6 10.4-52.2 Canyon section
[11 32.6-40.4 52.2-64.6 To confluence of Mneral C.
IV 40.4-43.1 64.6-69.0 Mneral C. to Iron C.
Tygh | 0-4.8 0.0-7.7 Muth to Badger C.
| 4.8-9.3 7.7-14.9 Badger Cr. to Jordan C.
[11 9.3-15.9 14.9-25.4 Jordan Cr. to North-South Rd (FS
)
IV 15.9-18.2 25.4-28.8 To 18 (FS Reach 1, 2, 3)
V. 18.2-20.0 28.8-32.0 To RM 20 (FS Reach 4)
Jor dan | 0.-2.2 0.-3.5 Muth to second falls
I 2.2-8.0 3.5-12.8 Second falls to North-South Rd
(FS Rd 27)
[11 8.0-14.5 12.8-23.2 North-South Rd to headwaters
Badger | 0.-2.5 0.-4.0 Muth to Fairgrounds Rd.
i 2.5-4.5 4.0-7.2 Fairgrounds Rd to Harvey's Farm
[11 4.5-8.0 7.2-12.8 Harvey's Farmto above L. Badger
a.
IV 8.0-15.3 12.8-24.5 Above L. Badger Cr. to H ghland
Ditch diversion
V  15.3-22.0 24.5-35.2 Highland Ditch diversion to
Badger Lake
Little Badger I 0-4.2 0-6.7 Muth to above FS Rd 2710 (FS
Reach 1 - 1982 & 1983)
[ 4.2-7.5 6.7-12.0 To headwaters (FS Reach 2 & 3 -
1982)
Threem | e | 0.-12.0 0.-19.3  Muth to Threemle Ditch
di version
[ 12.0-14.9 19.3-23.8 Threemle Ditch to above Rocky
Burn (FS Reaches 1 and 2)
[11 14.9-19.2 23.8-30.7 Above Rocky Burn to headwaters
(FS Reaches 3 and 4)
Rock | 0.-3.0 0-4.8 Muth to Gate C.
I 3.0-8.3 4.8-13.3 Gate C. to Rock Or. Reservoir
[11 8.3-14.3 13.3-22.9 Above Rock Cr. Reservoir
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Table 2.11.  (continued)

Location o
Stream Reach RM km Description -

Gate | 0.-4.5 0.-7.3 Muth to Hazel Hollow
[ 4.5-8.8 7.3-14.1 Hazel Hollow to above Souva Cr.
(FS Reaches 1 and 2)
[1 8.8-13.0 14.1-20.8 To headwaters (FS Reaches 3

and 4)
South Fork Gate | 0-1.8 0.-2.9 Muth to upper habitat limt
Boul der | 0.-2.3 0-3.7 Mouth to above Forest (Cedar) Cr.

[ 2.3-8.5 3.7-13.6 Forest C. to Boulder Lake
outlet stream

[ 8.5-11.0 13.6-17.6 Boulder L. outlet streamto
headwat er s

For est | 0-1.6 0-2.6 Mouth to Forest. Ditch diversion

Cl ear | 0-1.5 0.-2.4 Muth to above Camas Cr.
[ |.5-7.8 2.4-12.5 Above Camas Cr. to Cear Cr.
Ditch diversion
[11 7.8-11.8 12.5-18.9 dear C. Ditch diversion to

Cear Lake
Frog 0-4.6 0.-7.4 Muth to Frog G. Ditch diversion
I 4.6-7.8 7.4-12.5 Diversion to 0.7 m bel ow Frog
Lake
Bar | ow | 0.-2.7 0.4.3 Muth to end of Wite River
f1 oodpl ai n
|l 2.7-5.4 4,3-8.6 Wite R floodplain to above
Pal mteer Cr.

[1 5.4-6.4 8.6-10.2 Above Palmateer C. to Devil's
Hal f acr e Canpgr ound

M neral | 0.-3.0 0-4.8 Muth to upper habitat limt
Iron | 0-2.7 0.-4.3 Muth to upper habitat [imt
Buck T 0.-2.0 0-3.2 Muth to upper habitat limt
Bonney | 0-1.0 O-1.6 Mouth to upper habitat [imt
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Table 2.12.

Abundance and biomass of resident fish in the White River watershed above the falls,

1984.

Abundance Biomass (gm)

Reach Surtace

Stream _(length-m) Rb Qther Salmonids cot Rb Qther Salmonids Cot area(m?

White Rive [(7,040) 4,426 461 1/ 4,887 - 1/ 468,272 123,220 1/ 591,492 - 1/ 162,156

5,348 450 2/ 5,809 3/ - 484,658 86,176 2/ 607,878 3/ -

1(41,760) 25,952 25,952 37,381 816,919 816,919 282,105 576,000

III(]Z 480) 7,818 91 4/ 7,909 8,455 149,740 2,382 4/ 152,118 38,945 133,649

IV(4,320) 735 88 4/ 824 59 39,983 1,582 4/ 41,566 682 28,496

Total (65,600) 38,931 - 461 1/ 39,572 - 45,895 1,474,914 123,220 1/ 1,602,095 - 321,732 900,301

39,853 450 2/ 40,494 5/ 1,491,300 86,176 2/ 1,618,481 3/
179 4/ 3,964 4/

Tygh (7,680) 14,362 14,362 10,515 202,017 202,017 28,387 66,628

II(7 200) 12,969 12,969 35,434 180,632 180,632 114,416 42,983

III¢( 10 560) 10,859 10,859 13,594 110,552 110,552 42,934 31,981

(3,360) 2,083 2,083 833 34,563 34,563 4,725 6,560

(3 200) 0 0 0 0 0 4,783

0)

Total (32,000) as 40,273 40,273 60,376 527,764 527,764 190,462 152,935 a/
(28,800) b/ (148,152) b/

Jordan [(3,520) 7,438 7,438 25,781 129,859 129,859 103,495 15,638

11(8,320) 17,690 17,690 0 203,917 203,917 0 34,198

I11(10,080) 5,789 5,789 0 182,605 182,605 0 31,811

Total (21,920) 30,917 30,917 25,781 516,381 516,381 103,495 81,647

Badger 1(4,000) 9,021 9,021 18,840 144,008 144,008 53,702 27,479

11(3,200) 6,660 6,660 21,250 140,515 140,515 67,816 27,048

I[II1(5,600) 12,586 12,586 22,523 160,012 160,012 101,986 44,311

IV(11,680) 14,677 14,677 27,016 217,508 217,508 129,080 62,200

V(10,720) 8,846 8,846 0 305,632 305,632 0 61,369

Total (35,200) 51,790 51,790 89,629 967,675 967,675 352,584 222,407
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Table 2.12.

(continued

Abundance Biomass_ (gm)
Reach Surtace
Stream (length-m) Rb Qther Salmonids Cot Rb Other Salmonids Cot area szi _
Little Badger 1(6,720) 10,246 10,246 246 74,083 74,083 1,230 16,961
11(5,280) 3,828 3,828 0 39,162 39,162 0 11,511
fotai (12,000) 14,074 14,074 246 113,245 113,245 1,230 31,472
Threemiie [(19,300) a/ 29,310 a/ 17,241 6/ 29,310 a/ 0 596,886 a/ 55,690 6/ 596,886 a/ 0 49,924 a/
(11,600) b/ (17,345) b/ 10,204) b/ (17,345) b/ (353,259) b/ (32,259) b/ (353,259) b/ (29,547) b/
11(4,480) 12,612 12,612 0 107,009 107,009 0 15,827
111(6,880) 0 0 0 0 0 0 18,582
(0) b/ (0) b/
Total (30,660) a/ 41,922 17,241 6/ 41,922 0 703,895 a/ 55,690 6/ 703,895 a/ 0 84,333 a/
(1¢,080) b/ (10,204 b/ (29,957) b/ (460,268) b/ {32,959) b/ (460,268) b/ (45,374) b/
1(4,800) 60 60 0 157 157 0 12,871 a/
(0) b/ (0) b/ (0)Y b/ (0) b/ (0) b/ (0) b/
11(8,480) a/ 10,098 a/ 10,098 a/ 0 88,147 a/ 88,147 a/ 0 18,812 a/
(5,280) b/ (6,358) b/ (6,358) b/ (55,500) b/ (55,500) b/ (11,844) b/
111(9,600) 15,250 15,250 35,250 153,110 153,100 119,850 27,008
Total (22,880) a/ 25,408 a/ 25,408 a/ 35,250 241,414 a/ 241,414 119,850 58,691 a/
(14,680) b/ (21,608) b/ (21,608) b/ (208,610) b/ (208,610) b/ (38,852) b/
Gate 1(7,300) a/ 0 0 0 0 0 0 21,136 a/
(0) b/ (0) b/
11(6,720) 1,333 1,333 733 25,489 25,489 2,493 15,499
111(6,720) 3,095 3,095 1,905 62,344 62,344 6,476 16,254
S. fork Gate [(2.880) 366 366 1,463 7,818 7,818 4,976 5,257
Total (23,620) a/ 4,794 4,794 4,101 95,651 95,651 13,945 58,146 a/
(16,320) b/ (37,010) b/

79



Table 2 2 continued
Reach Surtace
Stream (length-m) Rb Other Salmonids Cot Rb Other Salmonids Cot area (m2
Boulder 1(3,680) 2,456 2,456 51,782 51,782 18,497
11(9,920) 6,927 52 4/ 6,979 110,331 833 4/ 111,167 40,437
III(4,000) 968 1,290 4/ 1,828 15,252 32,929 4/ 35,974 14,734
Forest (Cedar) [(2,560) 2,442 2,442 0 50,937 50,937 0 5,452
Total (20,160) 12,793 1,342 4/ 13,705 0 228,302 33,762 4/ 249,860 0 79,120
Clear 1(2,400) 2,857 422 4/ 3,279 4,416 58,836 8,666 4/ 67,524 10,597 21,175
11(10,080) 2,568 5,811 4/ 7,973 11,081 55,562 100,722 4/ 149,797 26,595 70,186
111(6,400) 625 7,083 4/ 7,708 4,792 18,418 118,978 4/ 126,846 11,500 77,469
Total (18,880) 6,050 13,316 4/ 18,960 20,289 132,816 228,366 4/ 344,167 48,692 168,830
Frog 1(7,360) 278 10,417 4/ 10,694 17,778 194 81,806 4/ 75,717 42,667 41,036
I11(5,120) 0 1,071 4/ 1,07 0 0 39,289 4/ 39,289 0 53,950
Total (12,480) 278 11,488 4/ 11,765 17,778 194 121,095 4/ 115,006 42,667 94,976
Barlow 1(4,320) 2,542 2,542 2,542 26,523 26,523 14,259 19,931
11(4,320) 3,146 3,146 56 48,879 48,879 315 16,025
III(1,600) 600 600 0 9,240 9,240 0 3,649
Total (10,240) 6,288 6,288 2,598 84,642 84,642 14,574 39,605
Mineral 1(4,880) 2,069 345 4/ 2,241 0 28,448 10,379 4/ 36,445 0 15,203
Iron 1(4,320) 1,605 1,605 0 49,079 49,079 0 12,361
Buck 1(3,200) 517 172 4/ 690 0 5,778 2,500 4/ 8,276 0 9,070
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Table 2 2. continued
Abundance Biomass (gm)
Reach Surface
Stream (length-m) Rb Other Salmonids Cot Rb Other Salmonids Cot area(m2
Bonney I1(1,600) 208 208 208 1,223 1,223 1,875 5,087
White River (319,640) 277,917 - 461 1/ 304,212 - 302,151 71/ 5,171,421 123,220 1/ 5,656,818 - 1,211,106 7/ 2,014,184
watershed a/ 278,839 450 2/ 305,134 5/ 5,187,807 86,176 2/ 5,673,204 5/
26,842 4/ 400,066 4/
17,241 6/ 55,690 6/

Hatchery rainbow trout

Whitetish

Rainbow only

Brook trout

5/ Rainbow and brook trout

)/ Largemouth bass

7/ No estimate of cottids in White River, Reach I

Based on total stream length

b/ Based on stream sections with summer flow or with resident fish
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Table 2.13. Abundance and biomass of resident fish above and below barriers in the White River watershed (above White River Falls), 1984.

eam Ab e Biomass (gm) Surface
h ( BT a Rb. BT Salmonids Cot area (m)
Tygh Cr. Falls
(20.2)
Below 20,000 32,476 32,476 52,978 429,699 429,699 165,347 124,033
Above 11,800 a/ 7,657 7,657 7,144 97,027 97,027 24,270 28,584 a/
(8,600) b/ (23,801) b/
Jordan Cr. Falls
(1.4)
Below 1,400 2,907 2,907 10,239 44,705 44,705 32,559 7,022
Above 20,520 28,010 28,010 15,542 471,676 471,676 70,936 74,625
Highland Ditch (24.5)
and
Badger Cr. Falls ¢/
(30.2)
Below Highland 24,480 42,944 42,944 89,629 662,043 662,043 352,584 161,038
Above (to falls) 5,760 4,750 4,750 0 164,124 164,124 0 32,955
Above falls 4,960 4,096 4,096 0 141,508 141,508 0 28,414
L. Badger Cr. Falls d/
(9.1)
Below 9,120 11,965 11,965 246 91,671 91,671 1,230 22,321
Above 2,880 0 0 0 0 0 0 5,720
Rock Cr. Reservoir
(13.3)
Below 13,280 a/ 10,158 a/ 10,158 a/ 0 88,304 a/ 88,304 a/ 0 31,683 a/
(5,280) b/ (6,358) b/ (6,358) b/ (55,500) b/ (55,500) b/ (11,844) b/
Above 9,600 15,250 15,250 35,250 153,110 153,110 119,850 27,008
Clear Cr. Diversion Dam
(12.5)
Below 12,480 5,425 6,233 11,252 15,497 114,398 109,388 217,321 37,192 91,361
Above 6,400 625 7,083 7,708 4,792 18,418 118,978 126,846 11,500 77,469
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Table 2 3 continued

Stream Abundance Biomass (gm) Surface
Barrier {(km) length (m) Rb BT Salmonids ot Rb BT Salmonids Cot area (m¢)
frog Cr. Diversion Dam
(7.4)
Below 7,360 218 10,417 10,694 17,778 194 81,806 75,717 42,667 41,026
Above 5,120 0 1,07 1,071 0 0 39,289 39,289 0 53,950
a/  Based on total stream length.
b/  Based on stream sections with summer flow or with resident fish.
¢/ No measurements above barrier-assumes stream habitat is similar to sample sites in Reach V below falls and is based on % of stream length
in Reach V above and below falls.
d/ One site above barrier-limited potential.



Table 2.14. Summary of habitat and fish data of areas above and bel ow
barriers a/ in the Wite R ver watershed (above Wite River

Falls), 1984.
Par anet er Bel ow barriers % Above barriers %
Stream length (m 252,600 b/ 79 67,040 b/ 21
(229,600) c/ (60,960) c/
Surface area (m?) 1,685, 459 b/ 84 b 328,725 b/ 16 b
(1,624,107) ¢l 85 c/ (295,528) c/ 15 ¢/
Abundance
Rb 217,990 b/ 78 b/ 60, 388 22 b
(202,225) c/ 77 ¢/ 23 ¢l
Sal noni ds d/ 236, 131 77 b/ 68, 542 23 b/
(220, 366) 76 c/ 24 ¢/
cot 246, 567 82 55, 584 18
Bi omass (gm
Rb 4,133,751 b/ 80 b/ 1, 045, 863 20 b/
(3,857,320) c/ 79 c/ 21 ¢/
Sal noni ds d/ 4,471,431 b/ 79 b/ 1,193, 580 21 b/
(4,195,000) c/ 78 c/ 22 ¢/
cot 984, 550 81 226, 556 19
al Includes major barriers (waterfalls on Jordan, Tygh, Badger, and Little

Badger creeks; Rock Creek Reservoir dan) and diversion dans on upper
Badger, dear, and Frog creeks.

b/ Based on total stream length and area.

¢/ Based on stream sections with sunmmer flow or with resident fish.

d/ Native and hatchery rai nbow trout and brook trout.
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Table 2.15. Estimated abundance and biomass of age 0 trout and age | and older trout in the White River basin, 1984.
0 {<8.0 ¢m) 1_and older (>8.1 ¢m

B h/m2 Biomass m/mZ Nymber F]sh/m2 Biomass am/m?
White River I 162,156 173 0.001 842 0.0 5,175 0.03 599,454 3.70
II 576,000 11,190 0.02 33,971 0.06 14,762 0.03 784,593 1.36
111 133,649 1,818 0.01 2,667 0.02 6,091 0.05 150,110 1.12
Iv 28,496 59 0.002 274 0.01 765 0.03 41,294 1.45
Total 900,301 13,240 0.01 37,754 0.04 26,793 0.03 1,575,451 1.75
Tygh I 66,628 8,367 0.13 37,584 0.56 5,996 0.09 162,535 2.44
IT 42,983 7,031 0.16 27,972 0.65 5,938 0.14 153,295 3.57
Below Falls 111 14,422 3,406 0.24 6,430 0.45 1,739 0.12 41,209 2.86
Above Falls ITI 17,241 2,951 0.17 6,230 0.36 2,623 0.15 55,295 3.21
Iv 6,560 1,000 0.15 2,200 0.34 1,083 0.17 32,367 4.93

% 4,783 0 - 0 - 0 - 0 -
Below Falls Total 124,033 18,804 0.15 71,986 0.58 13,673 0.1 357,039 2.88
Above Falls Total 23,801 a/ 3,951 0.16 8,430 0.35 3,706 0.15 87,662 3.63

(with fish)

Jordan, Below Falls I 7,022 1,584 0.23 4,877 0.69 1,323 0.19 42,052 5.99
Above Falls I 8,616 2,389 0.28 9,127 1.06 2,212 0.26 82,854 9.62
IT 34,198 8,010 0.23 26,855 0.79 9,683 0.28 177,406 5.19
III 31,811 789 0.02 2,108 0.07 5,000 0.16 180,516 5.67
Above Falls Total 74,625 1,184 0.15 38,090 0.51 16,895 0.23 440,776 5.91
Badge I 27,479 5,335 0.19 21,230 0.77 3,686 0.13 119,009 4.33
IT 27,048 2,695 0.10 10,090 0.37 3,965 0.15 135,187 5.00
III 44,311 7,445 0.17 24,943 0.56 3,438 0.08 95,079 2.15
Iv 62,200 4,549 0.07 8,588 0.14 10,702 0.17 226,358 3.64
Below Falls vV 32,955 1,033 0.03 3,634 0.1 3,718 0.1 161,108 4.89
Above Falls % 28,414 890 0.03 3,133 0.1 3,205 0.1 138,907 4.89
Below Falls Total 193,993 21,057 0.1 68,485 0.3 25,539 0.13 736,741 3.80
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Table 2.15. (continued)

0 (8.0 cm) 1 and older (>8.1 cm)
Stream Reach Area (m?) Number Fish/mé Biomass Gm/m? Number Fish/m? Biomass Gin/m?
Little Badger I 19,961 6,148 0.31 10,258 0.51 4,061 0.20 63,581 5.19
Below Falls IT 5,952 982 0.17 1,729 0.29 702 0.12 15,502 2.60
Above Falls II 5,720 0 - 0 - 0 — 0 -~
Below Falls Total 25,913 7,130 0.28 11,987 0.46 4,763 0.18 79,083 3.05
Threemile I 29,547 a/ 7,346 0.25 29,423 1.0 9,999 0.34 323,592 10.95
II 15,827 7,612 0.48 11,852 0.75 5,000 0.32 96,998 6.13
III 18,582 0 - 0 - 0 - 0 -
Total {(with fish and f{low) 45,374 a/ 14,958 0.33 41,275 0.91 14,999 0.33 420,590 9.27
Rock I 12,871 60 0.005 157 0.071 0 — 0 -
II 11,844 5,123 0.43 22,633 1.91 1,235 0.10 35,224 2.97
Above reservoir III 27,008 9,750 0.36 29,933 1.1 5,500 0.20 21,400 4.50
Below reservoir Total 11,844 a/ 5,183 0.43 22,760 1.91 1,235 0.10 35,224 2.97
(with fish and flow)
Gate I 21,136 0 —_— 0 - 0 - 0 -
IT 15,499 400 0.03 1,300 0.08 933 0.06 24,193 1.56
111 16,254 833 0.05 2,836 0.17 2,262 0.14 59,869 3.68
South Fork I 5,257 0 - 0 - 366 0.07 7,817 1.49
Total (with fish and flow) 37,010 1,233 0.03 4,136 0.1 2,628 0.07 91,879 2.48
Boulder [ 18,497 585 0.03 1,875 0.10 1,871 0.10 50,216 2.7
II 40,437 2,344 0.06 7,464 0.18 4,635 0.1 103,953 2.57
III 14,734 591 0.04 910 0.06 1,237 0.08 35,17 2.39
I 5,452 349 0.06 1,162 0.21 2,093 0.38 49,772 9.13
79,120 3,869 0.05 11,411 0.14 9,836 0.12 239,112 3.02
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Table 2.15. (continued)

0 («8.0 cm) 1 and older (»8.1 ¢cm)

Stream Reach Area (me) Number Hsh/m2 Biomass Gm/m2 Number hsh/m2 Bromass um[mf
(lear I 21,175 682 0.03 2,256 0.1 2,662 0.13 65,739 3.10
II 70,186 1,892 0.03 3,600 0.05 6,351 0.09 147,777 2.1

Above diversion [II 17,469 1,875 0.02 4,806 0.06 5,833 0.08 131,290 1.69
Below diversion Total 91,361 2,574 0.03 5,856 0.06 9,013 0.10 213,516 2.34
Frog, Below diversion I 41,026 6,944 0.17 8,467 0.21 3,750 0.09 66,715 1.63
Above diversion II 53,950 0 - 0 - 1,071 0.02 39,289 0.73
Barlow I 19,931 1,750 0.09 3,594 0.18 792 0.04 22,872 1.15
11 16,025 1,348 0.08 4,063 0.25 1,798 0.11 44 878 2.80
I11 3,649 450 0.12 1,251 0.34 150 0.04 7,361 2.0?
Total 39,605 3,548 0.09 8,908 0.22 2,740 0.07 75,111 1.90
Mineral I 15,203 345 0.02 1,103 0.07 1,897 0.12 35.352 2.33
lron I 12,361 0 - 0 - 1,605 0.13 49,079 3.97
Buck I 9,070 259 0.03 861 0.09 431 0.05 7,414 0.82
Bonney I 5,087 139 0.03 493 0.10 69 0.01 729 0.14

a/ Excludes stream sections with no summer tlow or with no resident fish.
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Table 2.16. Sumary of abundance and bi omass of resident trout in sanple sites in the Wite River
basin, 1984.

Number Biomass
Stream Reach  Site Area(m?) Estimate 952 C.L. (%) FEstimate 95% C.L. (%)

White River I 182 78,991 2,610 13 292,646 <]
IT ! 1,872 63 8 2,454 7

2 549 46 7 977 7

I1I l 881 52 12 770 8

2 591 35 6 904 5

v l 621 13 0 569 6

2 347 15 0 844 4

Tygh Creek I ! 766 214 3 2,596 7
2 761 218 2 2,230 6

3 1,450 210 6 4,204 6

II ! 327 103 4 872 7

2 645 161 3 2,293 7

3 563 199 2 3,284 5

I1I 1 116 34 12 273 19

2 83 37 5 380 20

3 70 35 3 319 13

4 140 33 6 443 14

v 1 34 25 0 415 12

2 45 0 o 0 -

Vv l 45 0 o 0 o

Jordan Creek 1 1 324 134 6 2,061 1
2 177 104 4 2,095 5

II l 145 86 3 1,146 6

2 143 86 6 825 8

3 143 51 4 598 11

I1I l 58 17 6 496 10

2 64 5 0 198 8

Badger Creek I ! 656 152 7 3,481 5
2 411 198 2 2,107 5

11 ! 643 159 6 2,945 5

2 741 182 6 4,250 7

I1I 1 523 159 4 2,086 10

2 598 107 5 1,260 5

3 302 138 4 1,790 8

v 1 548 110 3 1,484 4

2 224 72 4 1,213 9

v l 160 26 4 1,175 5

2 319 43 5 1,209 8
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Table 2.16. (continued)

Nunber Bi onass
Stream Reach Site area(m?)Estimate 95%CL (% Estimate 95%CL. (%
Little Badger Creek | | 69 62 b 210 20
! 174 63 10 693 8
I | 67 49 8 501 12
! 80 0 - 0 .
Threenile Creek | | 160 62 ] 1,021 8
! 128 108 10 2,441 4
I | 150 128 3 1,116 g
! 63 i 15 318 19
1 1 84 0 . 0
! 79 0 - 0
Rock Creek | | 144 | 0 3 0
2 11 0 - 0 -
I | 108 59 17 238 15
! 85 44 il 661 14
11 | 108 61 b 612 1l
Gate Oreek | | 123 0 - 0
I | 135 9 0 132 19
! 9 1l ! 251 il
1 | 13 17 12 308 13
! 63 9 il 216 §
South Fork | | 43 3 0 64 14
Boul der | | 31 45 4 1,134 b
! 256 39 b 636 8
I la 202 24 8 200 17
b 114 21 0 346 g
! 173 40 10 446 10
3 276 12 ! 1,142 6
1 | 153 30 30 595 §
! 121 4 175 7 13
For est 1 47 2 0 438 T
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Table 2.16. (continued)

Nunber Bi onass
Stream Reach Site Aea(n?) Estimate 95%CL (% Estimate 95%CL. (%
O ear | 1 329 44 5 861 §
! 33 57 ] 1,219 5
I l 295 5 g 1,029 6
! 224 4 0 80 26
1 | 536 60 5 1,134 5
! 580 51 18 847 6
Frog | | 101 28 4 290 13
! 194 49 12 255 23
[ 1 302 6 33 220 1
Bar | ow | l 300 i 2 399 18
! 179 20 10 237 2
[ | 158 25 12 364 14
2 127 3 26 507 1l
11 l 13 12 17 185 23
M neral | 1 88 13 15 21 1
ITon | | 103 13 0 398 1
Buck | | 105 8 0 96 15
Bonney | | 14 3 0 18 33
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Table 2.17. Habitat summary of sample sites 1n the wWwhite River basin, 1984.
Site o Area (mz) a/ Mean Mean Volume
2tream Reach site length (m) ¥ R bW SC Total _ _depth {m) . width (m)  _ (;m’)
Wk R er I 1 225 3,176 2,589 587 0 6,152 0.47 27.7 ¢ ,897
2 i48.5 1,242 1,035 166 0 2,443 0.65 16.9 1,685
11 1 117 874 860 138 0 1,872 0.37 16.6 69¢
2 54.5 161 358 30 0 549 0.43 10.6 236
II 1 79 112 755 14 0 881 0.27 11.3 238
z 58 bd 326 28 73 591 0.34 7.9 200
Y 1 86 62 h47 3 9 621 0.29 7.3 180
2 61 44 278 25 0 347 0.31) 5.9 108
ygh 1 89 353 270 143 0 766 0.23 8.5 176
2 36 310 378 73 0 761 0.26 8.6 198
3 169 1,002 91 93 264 1 450 0.30 1.2 374
] 59 144 126 47 10 327 0.13 5.5 43
2 104.5 252 37 22 0 645 0.14 6.2 90
3 93.5 219 260 84 0 563 n.17 6.0 96
1 a4 67 a7 2 0 116 0.12 2.7 14
2 29.2 36 41 & 0 83 0.1 2.8 B
3 28 27 38 5 0 70 0.14 2.5 10
4 36 74 2 14 0 140. 0.18 3.9 25
1 19 M 16 7 0 34 0.15 2.5 5
2 21.3 16 17 12 0 45 0.10 2.2 5
1 30 8 RYA 5 0 45 0.07 1.6 3
Jordan I i 04.5 103 208 i3 0 324 0.20 5.1 65
2 48 85 66 26 0 177 0.22 4.0 39
II 1 30 73 56 16 0 145 0.21 5.0 30
2 36 76 60 7 0 143 0.21 4.0 30
3 39 54 84 5 0 143 0.18 4.1 26
111 ] 20 25 27 6 0 58 0.20 3.0 1
2 19 3 32 0 0 64 0.18 3.4 12
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Table 2.17. (continued)

Site Area (m2) a/ Mean Mean Volume
Stream _____Reach Site length (m) P R BwW SC Total depth (m) width (m) (m3)
Badger I 89 269 175 158 54 656 0.29 7.6 190
2 66 141 241 29 0 41 0.24 6.4 97
II 87 220 330 93 0 643 0.21 7.8 135
77 231 450 60 0 741 0.22 9.7 163
111 61 203 290 30 0 523 0.18 8.9 94
2 73.2 280 222 96 0 598 0.28 8.3 167
46 114 160 28 0 302 0.25 7.0 76
v 95 379 152 17 0 548 0.23 6.5 126
2 50 103 95 26 0 224 0.29 4.9 65
34.7 86 50 24 0 160 0.38 5.0 61
2 49 170 146 3 0 319 0.23 7.5 73
Little Badger I 27.6 35 15 19 0 69 0.11 2.8 8
55 47 87 35 5 174 0.14 3.3 24
II 27 44 18 5 0 67 0.18 2.8 12
2 40.3 37 39 4 0 80 0.14 2.3 11
Threemile I 58 104 37 19 0 160 0.22 2.8 35
2 55 11 8 9 0 128 0.20 2.4 26
II 42 88 42 20 0 150 0.26 3.5 39
2 18 22 29 12 0 63 0.19 3.5 12
II1 30 20 59 5 0 84 0.17 3.2 14
2 30 19 39 19 2 79 0.15 3.1 12
Rock I 47 137 3 4 0 144 0.28 3.0 40
2 33 59 7 5 0 71 0.13 2.2 9
II 44 88 17 3 0 108 0.21 2.6 23
2 42 55 24 6 0 85 0.21 2.1 18
ITI 38 43 49 16 0 108 0.12 2.9 13
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Tabie 2.17.

(continued)

Streai

Gate

South Fork

Boulder

Forest

{lear

Frog

Site Area (ml) a/ Mean Mean Volume

Reach Site length (m) p R BW SC Total depth (m) width (m) (m%)
I 1 42 93 3 27 0 123 0.13 2.9 16
1§ 1 61 80 33 22 0 135 0.12 2.2 16
2 40 86 8 4 0 98 0.14 2.4 14
[1I 1 30 26 28 19 0 73 0.20 2.5 15
2 27 20 33 10 0 63 0.17 2.5 11
) 1 73.6 25 15 3 0 43 0.10 2.0 4
I i 70 252 92 33 0 377 0.24 5.5 90
2 56 193 43 20 0 256 0.13 5.5 33
Il la 51 77 a4 3 81 202 0.12 2.8 25
1b 56.3 93 21 0 0 114 0.15 2.1 17
2 36.5 78 84 1 0 173 0.23 5.2 42
3 48 154 108 14 0 276 0.23 5.8 63
III 1 41 63 85 5 0 153 0.25 4.0 38
2 33 61 34 26 0 121 0.20 4.1 24
I 1 22 26 21 0 0 47 0.12 2.0 6
I 1 31 107 148 31 43 329 0.33 11.9 109
2 42.9 164 126 26 7 323 0.48 8.4 155
11 1 42 .1 95 173 27 0 295 0.39 7.1 115
2 33 154 48 22 0 224 0.22 6.5 49
111 1 36.8 476 49 11 0 536 0.31 14.6 166
P 55 253 196 131 0 580 0.43 10.9 249
I 1 23 85 16 0 0 101 0.23 4.5 23

2 29.7 118 31 17 28 194 0.16 6.8 31
11 1 28.5 235 52 15 0 302 0.21 10.5 63



Table 2.17.

(continued)

Site Area (m?) a/ Mean Mean Volume
Stream Reach Site length (m) P R BW Total depth (m) width (m) 3

Barlow 1 58 127 162 11 0 300 0.23 5.4 69

2 45.4 79 100 0 0 179 0.19 4.1 34

] 43 107 46 5 0 158 0.24 4.1 38

2 33.5 60 52 4 1 127 0.20 3.9 25

1 32 34 36 3 0 73 0.1 2.3 8

Mineral I 1 28 41 40 7 0 88 0.20 3.3 18

Iron I 1 35 24 70 9 0 103 0.33 3.2 34

Buck I ] 37 22 66 13 4 105 0.13 3.0 14

Bonney I 23 28 43 3 0 74 0.13 3.5 0
a/ P - pool; R - riffle; BW - backwater; SC - side channel.
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fable 2.18. Summary of fish cover measurements in sample sites in the White River basin, 1984.
Mean cover Cover type (%) a/
Stream Reach Site (%) 2 3
White River I 1 7.4 4.0 8.9 0.4 0.2 0.8 85.7
2 9.9 16.6 0.7 14.6 0.5 4.3 63.3
Il 1 2.4 6.3 3.2 5.4 0 13.9 71
2 1.8 19.5 78.9 1.6 0 0 0
111 ] 3.0 32.6 49.8 11.5 0 30.0 3.1
2 8.1 2.7 3.9 2.7 0.2 28.1 62.4
Iv 1 4.9 20.5 47.1 9.9 0 22.5
2 2.2 15.4 4.9 0 0 9.8
AVERAGE 8.0 14.7 33.4 5.8 0.1 10.3 35.7
Tygh 1 1 16.3 21.1 0 12.8 65.7 0.4 0
VA 6.0 11.4 2.6 46.9 39.1 0 0
3 12.3 19.2 16.2 15.1 47.4 1.9 0.2
II 1 5.1 3.0 29.2 62.0 4.0 1.8 0
2 9.0 44.0 5.0 36.7 0 14.2 0.2
3 5.7 17.7 10.8 70.1 0 1.2 0.2
ITI 1 9.5 6.5 36.8 43.7 0 4.0 9.1
2 12.9 24.4 33.9 14.8 1.1 21.2 4.6
3 19.3 27.6 48.6 12.7 0 8.9 2.2
4 1.9 7.0 50.9 9.1 0 32.5 0.5
v 1 16.8 21.4 26.5 27.7 0 0 24.4
2 16.9 24.6 43.5 0 0 29.5 2.4
1 14.0 31.3 24.9 0 0 41.9 1.9
AVERAGE 12.7 19.9 25.3 27.0 121 12.1 3.5
Jordan I 1 6.7 10.9 23.7 29.4 0 28.0 8.0
2 13.8 26.8 26.2 3.0 21.4 3.7 14.0
II 1 7.7 50.2 31.0 5.0 5.0 0 8.8
2 9.3 38.6 32.1 8.5 0 3.0 17.8
3 13.5 7.7 19.2 29.2 0 10.0 33.9
ITI 1 6.0 29.3 16.7 0 0 15.3 38.7
2 23.3 52.6 241 0 0 23.3 0
AVERAGE 11.5 30.9 24.7 11.4 3.8 11.9 17.3
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Table 2.18. (continued)

Mean cover Cover type (%) a/

Stream __Reach Site () 1 2 3 4
Badger I ] 9.9 34.3 7.7 25.0 13.4 14.7 4.9
2 13.1 58.8 7.2 0 0 10.0 24.0
II | 12.8 83.7 0.1 3.1 1.8 9.7 1.6
2 8.4 55.7 7.0 6.2 4.6 0.2 26.3
ITI 1 9.3 7.0 12.1 78.3 0 2.3 0.4
2 4.2 39.5 20.7 0 0.7 0 39.1
18.3 78.3 3.9 1. 0 0 16.4
v 1 13.0 29.7 34.0 2. 0.1 12. 21.2
2 7.7 20.1 11.1 0. 1.4 2.°" 64.6
% 1 16.6 46.0 4.1 0 0 0 49.9
2 10.9 15.9 20.5 0 0 43.0 20.6
AVERAGE 3 42.6 7 0.6 2.0 8.6 24.5
Little Badger I 1 21.2 95.0 1.6 0 0 2.7 0.7
2 9.6 30.6 43.7 2.2 0 23.5 0
II 1 18.6 141.0 16.3 3.1 8.8 13.4 7.4
2 10.5 37.0 29.0 3.8 0 17.2 3.0
AVERAGE 15.0 50.9 22.7 4.8 2.2 14.2 5.3
Threemile I 1 13.2 3.6 6.2 48.0 37.2 5.0 0
2 40.6 0 5.4 50.5 4.8 39.3 0
3 - 1.0 0 25.9 0 731 0
11 1 13.3 16.0 6.7 6.0 3.8 49.3 18.2
2 11.4 39.8 0 12.0 22.6 2.1 23.5
111 1 17.4 18.7 31.7 5.4 0 14.6 29.5
2 13.0 19.5 53.4 3.5 0 7.6 16.1
AVERAGE 8.2 4. 4.8 21.6 9.8 27.3 2.5

96



fable 2.18. (continued)

Mean cover Cover type (%) af

Stream Reach Site (%) 1 2 3 4
Rock I 1 13.0 2.0 5.4 48.3 26 5 17.8 0
2 23.3 1.2 0 98.2 0 0.7 0
I 1 14.9 9.5 7.1 83.4 0 0 0
2 22.7 4.5 11.6 33.3 11 3 39.3 0
I11 1 7.4 37.5 42 .3 17.1 0 1.2 1.9
AVERAGE 16.3 10.9 13.3 56.1 7.6 11.8 0.4
Gate I 1 5.0 32.5 2.4 65.0 0 0 0
Il 1 141 0 1.0 90.1 8.9 0 0
2 13.1 7.4 77.0 0 0 15.6 0
IT1 1 16.2 18.7 a4 .5 0 0 28.1 8.6
2 30.7 7.1 49.7 0 0 32.2 1.0
AVERAGE 15.8 13.1 34.9 1.8 5.2 3.9
South fork I 1 25.3 32.7 36.2 14.7 17.0 0 0
Boulder 1 1 9.9 34.8 22.6 0.3 0 0 42.3
2 4.0 a4 .3 22.0 0~ 0 0.7 33.0
11 la 21.1 2.3 34.5 14. 0 48.0 0.3
b 20.1 27.9 24.0 14 .. 0 31.7 2.2
2 20.2 17.8 16.3 4. 0 13.3 48.6
3 10.5 37.8 1.1 0 0 9.5 42.4
III 1 35.0 7.7 12.3 0 58 0 22.0 0
2 14.3 27.7 25.7 4.8 16 2 25.6 0
AVERAGE 18.1 25.0 19.8 4.8 9.3 18.9 21.1
fFores I 1 48.0 21.0 72.8 0 0 6.2 0
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Table 2.18.

{(continued)

Mean cover Cover type (%) a/
Stream Reach Site (%) 2 4 6
lear 1 1 30.1 15.7 6.8 53.1 0 0 24.4
2 34.2 18.2 17.9 12.6 0.9 0.2 50.1
I 1 65.7 16.6 8.5 6.0 60.9 2.7 5.3
2 27.0 0 6.7 49,5 31.9 4.9 7.0
II1 1 66.9 16.7 0.2 19.6 59.8 3.7 0
2 58.4 8.1 0 30.2 61.6 0.1 0
AVERAGE 47.1 12.6 6.7 28.5 35.9 1.9 14.5
Frog I 1 42 .4 4.6 61.7 5.2 0 18.4 0
2 68.0 6.4 21.6 0.9 59.7 11.4 0
I1 1 48.0 9.2 21.3 2.8 19.3 35.4 2
AVERAGE 52.8 13.4 34.9 3.0 26.3 21.7 0.7
Barlow I 1 16.5 42.5 5.5 3.6 2.1 20.5 26.0
2 30.6 8.6 11.2 23.3 1.8 48.7 6.4
II 1 13.8 16.7 20.6 6.9 0 37.0 18.8
2 12.9 5.6 13.8 26.6 30.2 22.3 1.5
111 1 28.5 16.8 12.0 49.5 5. 16.4 0
AVERAGE 20.5 18.0 12.6 22.0 7.9 29.0 10.5
Mineral 1 6.5 56.6 24.2 0 0 0 19.2
Iron I 1 34.9 6.1 1.2 0 0 36.7 56.0
Buck I 2.5 10.2 14.7 17.4 0 52.0 5.7
Bonney I 1 19.8 29.7 33.4 0 0 36.9 0

a/ Cover types:
logs, boulders, debris below water surface
logs, boulders, debris above water surface

1 -
2 -

S W

overhanging vegetation <0.3 m above water surface

aquatic vegetation
undercut banks
depth with surface turbulence
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Table 2.19. C(omposition of rittle substrate in sample sites in the White River basin, 1984.
Mean
substrate Substrate composition by rank (%)} a/
Stream Reach rank a/ 2 Y 8
White River 6.3 0 0 0 1.3 14.7 40.0 44.0 0
5.8 0 0 1.3 6.7 24.0 49.3 18.7 0
Il 6.1 0 16.0 0 2.7 5.3 21.3 22.7 32.0
6.0 0 32.0 0 0 1.0 0 4.0 64.0
III 4.5 0 29.3 13.3 5.3 12.0 14.7 22.7 2.7
7.3 0 4.0 1.3 2.7 1.3 2.7 24.0 64.0
v 6.4 0 2.7 4.0 6.7 8.0 24.0 24.0 30.7
5.3 0 12.0 4.0 16.0 14.7 26.7 18.7 8.0
AVERAGE 6.0 0 12.0 3.0 5.1 10.1 22.3 22.5 25.2
Tygh 6.3 0 2.7 2.7 5.3 8.0 24.0 52.0 5.3
6.3 0 0 0 2.7 14.7 38.7 41.3 2.7
5.8 0 1.3 1.3 5.3 22.7 44.0 25.3 0
II 5.2 0 6.7 4.0 26.7 16.0 26.7 13.3 6.7
6.3 0 0 0 5.3 12.0 36.0 40.0 6.7
6.2 0 0 2.7 10.7 14.7 16.0 52.0 4.0
I1I 6.6 0 2.7 0 4.0 9.3 17.3 46.7 20.0
5.4 0 4.0 6.7 6.7 32.0 25.3 0 0
5.5 0 5.3 9.3 12.0 13.3 26.7 33.3 0
5.9 0 0 1.3 8.0 17.3 48.0 24.0 1.3
v 6.5 0 0 0 4.0 21.3 18.7 26.7 29.3
5.3 0 1.3 9.3 30.7 17.3 16.0 9.3 16.0
4.4 4. 1.3 48.0 48.0 21.3 6.7 10.7 0
AVERAGE 5.8 0.: 1.9 3.5 13.0 16.9 26.5 30.8 7.1
Jordan I 6.2 0 5.3 1.3 5.3 8.0 24.0 48.0 8.0
6.5 0 2.7 9.3 2.7 9.3 13.3 24.0 38.7
11 6.4 0 0 0 8.0 13.3 25.3 41.3 12.0
6.8 0 0 0 5.3 6.7 16.0 a44.0 28.0
6.7 0 0 0 4.0 12.0 25.3 26.7 32.0
III 7. 0 0 0 4.0 4.0 9.3 40.0 42.7
5.8 0 0 4.0 25.3 9.3 22.7 24.0 14.7
AVERAGE 6.5 0 1.1 2.1 7.8 8.9 19.4 35.4 25.2
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Table 2.19.

(continued)

Mean
substrate Substrate composition by rank a/
Stream Reach Site rank a/ 2 3 4 5 6

Badger I 5.8 0 0 2.7 6.0 16.0 29.3 36.0 0
2 6.7 0 0 0 1.3 10.7 26.7 44.0 17.3
II 6.4 0 1.3 0 6.7 16.0 25.3 32.0 18.7
6.3 0 1.3 5.3 6.7 6.7 25.3 41.3 13.3
ITI 6.3 0 2.7 2.7 0.7 6.7 20.0 42.7 14.7
2 7.0 0 0 5.3 5.3 1.3 9.3 34.7 44.0
7.5 0 0 1.3 1.3 1.7 9.3 14.7 70.7
IV 1 6.8 0 0 0 6.7 6.7 14.7 41.3 30.7
2 6.7 0 0 0 1.3 6.7 10.7 22.7 58.7
7.6 0 0 0 4.0 1.3 4.0 12.0 78.7
2 7.2 0 0 0 2.7 6.7 12.0 40.0 50.7
AVERAGE 6.8 0 0.5 1.6 5.7 7.3 17.0 32.9 36.1
Little Badger I 5.9 0 10.7 6.7 2.7 13.3 14.7 30.7 21.3
2 6.3 1.3 0 5.3 8.0 5.3 24.0 40.0 16.0
II 1 6.9 0 0 4.0 6.7 2.7 10.7 32.0 44.0
6.5 0 1.3 4.0 6.7 8.0 26.7 16.0 37.3
AVERAGE 6.4 0.3 3.0 5.0 6.0 7.3 19.0 29.7 29.7
Threemile I 6.3 0 5.3 2.7 4.0 17.3 18.7 18.7 33.3

2 4.9 4.0 2.7 20.0 7.3 29.3 32.0 0

5.9 0 4.0 4.0 8.0 12.0 28.0 44.0 0
II 5.9 2.7 1.3 1.3 4.0 20.0 30.7 36.0 4.0
6.1 0 0 0 8.0 10.7 44 .0 36.0 1.3
[II 7.0 0 1. 1.3 1.3 5.3 20.0 25.3 45.3
2 6.2 0 2. 9.3 9.3 9.3 14.7 24.0 30.7
AVERAGE 6.0 1.0 2.5 3.0 7.8 13.1 26.5 30.9 16.4
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Table 2.19.

(continued)

Mean
substrate Substrate compgsition by rank (%) a/
Clear I 1 7.4 0 0 1. 1.3 0 13.3 16.0 68.0
2 7.3 0 0 0 5.3 1.3 8.0 30.7 54.7
II 1 6.0 6. 40 4. 5.3 4.0 26.7 20.0 29.3
2 6.0 0 0 0 13.3 24.0 24.0 28.0 10.7
III ] 2.9 12. 40 0 20. 13.3 2.7 2.7 5.3 4.0
’ 2 6.3 6. 0 1. 8.0 9.3 17.3 25.3 32.0
AVERAGE 6.0 4 7.3 4, 7.8 6.9 15.3 20.9 33.1
Frog I 1 5 0 0 0 20.0 29.3 34.7 14.7 1.3
2 0 8.7 17. 18.7 8.0 9.3 10.7 7.3
II 1 5 2. 1. 16. 20.0 14.7 22.7 20.0 2.7
AVERAGE 5.2 0 6.7 11. 19.6 17.3 22.2 15.1 7.1
Barlow I ] 6.7 0 0 0 6.7 13.3 14.7 36.0 29.3
2 6.1 0 0 0 6.7 22.17 25.3 41.3 4.0
11 1 6.1 0 4.0 2. 6.7 20.0 20.0 24.0 22.7
2 6.2 0 1.3 8. 8.0 4.0 30.7 28.0 20.0
111 1 4.4 0 0.7 7. 22.7 26.7 18.7 2.7 1.3
AVERAGE 5.9 0 3.2 5. 10.2 17.3 21.9 26.4 15.5
Mineral I 1 6.8 0 0 2. 1.3 10.7 17.3 37.3 30.7
Iron I ] 6.8 0 0 0 6.7 5.3 20.0 34.7 33.3
Buck I ] 6.5 0 0 0 5.3 4.7 24.0 41.3 4.7
Bonney I 1 6.2 0 1.3 2. 1.3 17.3 34.7 28.0 14.7
a/ Substrate ranks:
1 - organic cover 5 - 25-50 mm (large gravel)
2 -~ <2 mm (sand) 6 - 50-100 mm (small cobble)
3 - 2-5 mm (pea gravel) 7 -~ 100-250 mm (large cobble
4 - 5=25 mm (small gravel) 8 - »250 mm {boulder)

KAnderson:paw (WP-PJS-5433N)
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Table 2.20. Total dissolved solids

and conductivity measured in streans in

the Wite River basin, 1984.
_____ Tot al —
di ssol ved o
sol i ds Conductivity
Stream location (km -. Dat e (/1 > (m cromhos/ cn
Wite River:
Lower (5.8) 10 Sept enber 149 86
Barlow Crossing (59.0) 12 July 104 57
8 August 204 64
14 August 188 69
18 August 193 68
11 Sept ember 161 66
Tygh Creek:
bel ow Badger Creek (1.6 14 Novenber 328 62
above Badger Creek (9.3 9 November 169 17
above Jordan Creek (15.0) 14 Novenber 107 54
Jordan Creek: near mouth (0.1) 9 Novenber 159 75
Badger Creek (1.8) 9 Novenber 195 50
Threem e Creek (20.5) 9 Novenber 112 57
Rock Creek: _
bel ow reservoir (12.7) 9 Novenber 170 7
Gate Creek:
above Rock Creek (9.6) 14 Novenber 157 59
Boul der:
above Forest Creek (4.6) 9 Novenber 115 37
Forest Creek (2.1) 9 November 129 47
Oear Creek:
above Frog Creek (6.2) 9 Novenber 183 56
Frog Creek (5.6) 9 Novenber 150 35
Novenber 128 33

Barlow Creek (0.1) 9
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Table 2.21. Total dissolved solids and conductivity measured in streans in
the Warm Springs River basin and in Shitike Creek, 1973 and

1974. al
Tot al
di ssol ved o
. solids Conductivity
Stream |location (km Dat e (my/1) (m cromhos/ cm
VWarm Springs River:
near Kah-Nee-Ta (13.0) 10 Septenber 1973 82 95
above Kah- Nee-Ta (14. 4) 10 Septenber 1973 13 81
MIIl Creek:
Potter's Pond (9.6) 5 June 1973 55 54
ad MII Canp (14.4) 6 June 1973 59 54
Beaver Creek:
near Simmasho (12.0) 31 May 1973 79 84
Shitike Creek:
wat er supply
diversion (9.9) 30 July 1974 44 55

al FromCH2M H T (1982)‘"
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Table 2.22. Characteristics (gradient and pool:riffle ratio) of streams in
the White River basin from stream surveys and habitat

measurements,
Pool:riffle
Gradient % 1984
Stream Reach 1983 a/ 1984 b/ 1983 a/ Site b/ Transect c/

White River I 0.4 4/ 0.9 50:50 e/ 52:48 55:45
II 1.5 £/ 1.0 10:90 f/ 28:72 41:59

TII 2.0 1.3 10:90 17:83 15:85

IV 3.0 2.0 20:80 1:99 12:88

Tygh Creek I 1.5 1.7 49:51 64:36 60:40
II 2.1 1.3 35:65 46:54 46:54

III 3.4 2.1 32:68 49:51 51:49

IV 6.3 6.0 53:47 72:28 46:54

v 6.0 5.0 50:50 12:88 21:79

Jordan Creek I 3.3 2.3 40:60 35:65 44156
II 2.7 3.0 40:60 51:49 51:49

I1I 6.0 3.1 30:70 54:46 49:51

Badger Creek I 1.7 1.3 43:57 46:54 49:51
II 1.2 1.9 13:87 42:58 37:63

I11 1.0 1.0 50:50 34:66 46:54

IV 3.0 1.7 30:70 46:54 62:38

v 6.0 3.5 30:70 40:60 58:42

Little Badger Creek I 5.0 2.5 40:60 47:53 52:48
II 7.0 5.2 35:65 45255 60:40

Threemile Creek I 2.2 1.0 56:44 82:18 84:16
II 4.0 3.5 30:70 57:43 55:45

111 10.0 8.9 40:60 15:85 29:71

Rock Creek I 4.8 1.7 80:20 85:15 94:6
II 2.2 .0 80:20 71:29 77:23

111 4.0 2.6 40:60 56:44 47:53

Gate Creek I 2.5 1.0 58:42 92:8 97:3
II 1.0 .0 60:40 40:60 81:19

ITI 5.0 5.2 40:60 43:57 45355

South Fork Gate I 3.0 1.0 70:30 59:41 62:38
Boulder Creek I 4.0 3.0 40:60 45:55 78:22
11 3.0 2.9 30:70 49:51 66134

I11 2.0 1.0 50:50 53:47 53:47

Forest Creek I 2.0 3.5 60:40 55:45 56144
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Table 2.22. (continued)

Pool :riffle

Gadient % 1984
St ream Reach 1983 a/ 1984 b/ 1983 al Site b/ Transect c/

Cl ear Creek | 4.0 7.4 30: 70 33: 67 50: 50
[ 3.0 2.2 40: 60 29: 71 56: 44

I 2.0 1.7 70: 30 65: 35 74: 26

Frog Creek \ 2.0 1.4 65: 35 84:16 82:18
I 2.0 1.5 70: 30 56: 44 82:18

Bar| ow Creek | 2.0 1.5 70: 30 50: 50 44: 56
[ 3.0 1.7 40: 60 45: 55 62: 38

I 3.0 1.7 70: 30 58: 42 48: 52

M neral Creek | 3.5 1.7 60: 40 36: 64 51:49
Iron Creek | 3.0 3.0 20: 80 33: 67 25: 75
Buck Creek I 5.0 4.4 40: 60 40: 60 25: 75
Bonney O eek | 2.0 3.9 60: 40 19: 81 40: 60

a/ From stream surveys of ODFW and USDA FS.

b / From neasurenments along the thalweg of sanple sites.

c/ From neasurenents at |o-15 transects in sanple sites.

d/ Estimated from topographic nmap.

el Estimated from March 1985, stream survey, adjusted for low flow
f/ From BLM survey (1980) and USDA FS survey (1983).
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Figure 2.12 Sample sites in Boulder and Forest creeks, 1984
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Figure 2.14 Sample sites in Frog Creek, 1984
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Figure 2.16 Sample sites in Mineral, Iron, Buck, and Bonney creeks, 1984
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Chapter 111
EFFECTS OF GLACIAL SILT
Gavel Quality

Spawni ng gravel was sanpled with a freeze-core sanpler and anal yzed
by nethods of Everest and Sedell (1983). CGenerally a“f redle
index” that is greater than 5 to 7 indicates good quality gravel.
Nine core sanple:, were collected in |ower and upper Wite River and
one sanple was collected in Barlow Creek at the nouth (Table 3.1).
Conposition of riffle substrate was also determned with a
substreterating system ( SEEE POTENTI AL ANADROMOUS FI SH PRODUCTI ON) .

Reari Ts of Resident Fish

Resi dent fish were sanpled at two sites in the mainstemduring a
period of turbidity and siltation from seasonal melting of \Wite
River (Gacier, and at one site in Barlow Creek, a clear water
tributary. Data were used to determne the inpacts of glacial silt
on the rearing of resident fish in the mainstem Fish in |ower
Wiite River were collected with electrofishing gear munted in a
driftboat and fistlin upper Wite diver were collected with a
Dirago 1000 el ectrofisher mounted in a ;})]ram and backpack shockers.
Fish in Barlow Creek were collected with backpack shockers.

Bl ocking nets were used on the |ower boundary of the sample sites
in upper Wiite River and in Barlow Creek to prevent fish from
mgrating fromthe site. Sanple tine, nunmber of fish, fork length,
and wei ght were recorded.

In addition to sampling resident fish, data was collected on food
availability (insect drift) and food use by fish (stomach sanpl es)
during periods of glacial nelt. [Insect drift sanples were
collected in [ower and upper Wite River in August and Septenber.
The 20 x 30 cmdrift nets were spaced on a riffle fromthe bank to
thethalweg. Nets were set with 2.5 cmremining above the water
surface to catch adult aquatic and terrestrial insects. Mesh size
of drift nets was increased from0.33 m® to 0.50 nm¢ in
September. Nets in lower Wite River were set in Allgust for

2 hours at noon, md-afternoon and dusk, and for 1 hour in
Septenber at dusk; nets in upper Wite River were set for 1 hour at
dusk. Drift sanples were sorted, identified, and each taxa was
counted and weighed. Stomachs were removed from rainbow trout
captured in Wite River during glacial silt evaluations. Contents
of each s tomach were ident if ied, enumerated, and weighed. These
data are presented in Tables 3.2 through 3.7.
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Table 3.1. Substrate conposition by freeze-core sanpling in | ower and upper
Wiite River and in Barlow Creek (control), Septenber 1984.
Geonetric nmean Fi nes Sorting
Sampl e and depth diameter (nm <| nmm (%) coefficient Fredl e index
Lower Wite River-|
010 cm 22.3 2.4 1.68 13.26
LO-20 cm 14.3 9.7 2.48 5.75
20-30 cm 11.3 13.7 2.74 4.13
Lower Wiite River-2
010 cm 17.3 6.1 2.21 7.81
LO20 cm 1.6 51.1 2.84 0.55
20-30 cm 0.8 71.2 1.61 0. 48
Lower Wiite River-3
010 cm 15.6 2.6 1.74 8.97
l0-20 cm 15.0 8.6 2.18 6.87
20-30 cm 19.1 9.1 1.77 10.76
Lower Wiite River-4
010 cm 34.1 0.4 1.40 24. 42
l0-20 cm 25.4 3.4 1.59 15.93
20-30 cm 13.9 3.4 2.43 5.71
Upper Wiite River-|
010 cm 11.9 16.1 2. 44 4.87
l0-20 cm 9.5 19.3 4.60 2.06
20-30 cm 13.4 12.8 2.83 4.74
Upper Wite R ver-2
010 cm 9.7 18.3 3.26 2.98
lo-20 cm 7.1 22. 7 4.87 1. 46
20-30 cm 9.4 20. 4 4.32 2.17
Upper Wite R ver-3
010 cm 1.3 52.3 8.41 0.16
l0-20 cm 7.7 20.3 4.82 1.59
20-30 cm 6.2 28.1 6. 82 0.91
Upper Wite R ver-4
0-18 cm 10.9 17.0 4.60 2.37
l0-20 cm 11.7 14. 4 3.27 3.57
20-30 cm 7.7 18.8 4.20 1.84
Upper Wiite River-5
010 cm 0.9 72.6 2.18 0.41
l0-20 cm 0.9 74.3 1.86 0. 48
20-30 cm 9.1 25.1 6. 96 1.31
Barl ow O eek-|
010 cm 24.9 5.1 1.55 16. 15
LO20 cm 16.5 17.9 4.48 2.34
20-30 cm 11. 7 16.5 3.23 3.63
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Table 3.2 Sanpl i ng of rai nbow trout in tw sites in Wiite River and
in one site in Barlow Creek (control), 1984.

- ~ Number Sample Catch Mean fork Mean

Location, date of fish time (min) rate length (cm) weight (gm) K a/

Lower Wite River:
09 August 26 40 0.65 22.3 157.2 1. 297
27 August 47 45 1.04 20.6 136.0 1.304
10 Sept enber 40 48 0.83 18.0 112.5 1. 267
25 Sept enber 65 44 1.48 17.9 103. 2 1. 242
08 COctober 33 35 0.94 20.2 166.1 1. 285

Upper Wite River:
08 August 28 22 1.27 12. 4 26.5 1.052
14 August 17 22 0.77 10. 8 17.8 1.075
28 August 23 23 1.00 10.7 23.8 1.072
11 Sept enber 13 21 0.62 12.6 27.5 1.042
26 Sept enber 7 19 0. 37 8.2 7.3 1.128
10 Cct ober 27 21 1.29 10. 2 4.2 1.001

Barl ow O eek:
08 August 16 23 0.70 8.6 1110 1. 095
14 August 20 36 0.56 6.8 6.7 1.129
28 August 18 23 0.78 7.1 6.7 0.941
11 Sept ember 25 36 0.69 7.0 7. i 0.985
26 Sept enmber 58 48 1.21 5.4 3.9 0.912
10 Cct ober 33 32 1.03 7.3 7.9 0. 866

(wt/l3) x 100
al K= [P0 2 FIE

n
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Table 3.3. Mrtality and condition of resident trout held in live boxes in Wite River (test) and in Barl ow

Creek (control), 1984.

Test Control - -
Mean fork Mean Mean fork Mean
Test Date Mortality N a/ Tlength (cm) weight (sm) K Mortality N length (cm) weight (gm) K
1 11 Sep -- 14 14.9 32.2 1.035 -- 20 11.9 22.5 1.051
18 Sep 11 b/ 14 14.1 34.7 1.076 g 20 12.1 21.3 9.945
2 g3 Oct -- 18 12.3 24.2 1.026 -- 22 11.3 17.9 T .026
10 Oct 3¢/ 18 12.4 22.9 0.941 g 22 11.3 16.9 9.952
a/ Excludes mortalities that were too decomposed for accurate weights.
b/ Includes six decomposed mortalities (7.7 cm).
¢/ Decomposed (8.1 «cm).
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Table 3.4. Relative inportance (% by weight and by nunber of
food items in stomachs of rainbow trout in |ower and
upper Wiite River, 1984.
Rel ati ve
(%port ance

Locati on . Food _Item. Wi ght  Nunber
Lower White 09 Aug. Epheneroptera 57.8 30.6
Ri ver Pl ecoptera 31.1 2.9
Trichoptera 4.7 19.8

Terrestrial insects 3.2 5.4

Di ptera 1.2 34.5

Gt her aquatic insects 0.6 4.6

M scel | aneous 1.4 2.2

27 Aug. Ephener opt era 87.2 16. 4

Trichoptera 4.9 53.9

M scel | aneous 4.2 1.2

Di ptera 1.0 16.6

Terrestrial insects 1.0 5.7

Gt her aquatic insects 1.7 6.2

10 Sep. Hermpitera a/ 55.2 61.7

Ephener opt era 32.9 8.0

Trichoptera 3.5 3.4

Col eoptera 2.7 6.5

Di ptera 2.2 17.0

Gt her aquatic insects 2.4 1.2

Terrestrial insects 0.5 0.3

M scel | aneous 0.6 1.9

Upper Wite 14 Aug. Terrestrial insects 71.0 50.0
Ri ver Trichoptera 11.9 6.6
Ephener opt era 6.1 14.5

Pl ecoptera 4.7 5.2

Col eoptera 2.6 2.6

Gt her aquatic insects 1.9 14.5

M scel | aneous 1.8 6.6

11 Sep. Terrestrial insects 79.8 72.7

Di ptera 16.0 9.1

Ephener opt era 4.2 18.2

a/ Found in 1 of 9 stonachs
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Tabl e 3.5. Rel ative inportance (% by weight and by number of
insects in drift sanmples in lower and upper Wite

Ri ver, 1984.
Rel ative

i nportance (%
Locati on I nsects Wei ght  Nunber
Lower White 08 Aug. Di ptera 27.2 78.8
Ri ver Terrestrial Insects 24. 4 1.6
Trichoptera 20.5 4.0

Epheneroptera 19.9 6.2

Col eoptera 5.2 3.5

G her aquatic insects 1.7 1.7

M scel | aneous 1.1 4.2

11 Sep. Trichoptera 29.9 3.2

Di ptera 26.1 63.1

Epheneroptera 21.5 22.2

Pl ecoptera 15.6 5.8

Col eoptera 6.2 4.0

Terrestrial insects 0.2 0.1

O her aquatic insects 0.2 0.2

M scel | aneous 0.3 1.4

Upper Wiite 12 Sep. Terrestrial insects 51.3 2.3
Ri ver Di ptera 19.7 56.1
Trichoptera 19.5 5.2

Epheneroptera 7.1 26.9

Pl ecoptera 1.6 8.7

O her aquatic insects 0.6 0.5

M scel | aneous 0.2 0.3
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Table 3.6.  Sumary of food itens in stonachs of rainbow trout in lower and upper Wite Rver,
1984,

Location, Number of
fork length Date stomachs Food item Weight (mg) Number

Lower White River

<150 m 09 Aug Ephener opt era
Ephemerel |a hecuba 240.0 15
Ephenerel | a grandi s 1.0 |

Tri choptera

Rhyacophi | aangelita 2.0
21 Aug 2 Trichoptera
ng optil ihdae 1;3. 2;3 1618
Hydr opsvche sp. :
d ossosoma sp. 0.95 |
Ephener opt era
Ephenerel 2 hecuba 16.0
Ephenerel [a sp. 6.0 1
Col eoptera
tiscidae 1.0 14
El i m dae 0.25 |
Pl ecoptera
chioroper!|idae 6.40 3
Diptera
Chi r onom dae 2.10 3
Ti pul i dae 145 |
Nenatocera (Iower flies) 1.4 16
Simuliidae 0.36 !
Hymenopt era
Braconi dae a/ 1.85 §
Form ci dae a/ 0.40 ’
Lepi dopt era
Pyral i dae 1.0
Hem ptera al 0.50
10 Sep 3 Ephener opt era 2.40 4
Ephenerel | a hecuba 64.0 4
Ephenerel la sp. 4.0
Col eptera
Dyti sci dae 5.0 3
Diptera
Ti pul i dae 1.0 |
Chi ronom dae . 0. 66 1l
Nemat ocera (I ower flies) 0.09 |
Tricho%tera h g
Hydr opsyche sp. .
Hydropt 111 dae 0.1
Lepi dopt era
Pyral i dae L5 !
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Table 3.6.  (continued)

Locat i on, Nunber of

fork [ength Date stomachs Food item Vi ght (ng) Nunber
Lover Wite River
150- 200 mm 09 Aug 9 Epherer opt er a 2.45 3
Ephenerel [ a hecuba 386. 10 23
Ephenerel [a sp. 8.45 6
Tricorythi dae 12.0 12
Baetis sp. 3.31 8
Pl ecoptera
Pteronarcys sp. 338.65 5
Trichoptera
Hydr opscychi dae 0.22 3
_Hydropscyche sp. 35.05 29
Li mephi | i dae 3.0 |
Hydroptilidae 0.20 !
Col eoptera
Car abi dae a/ 30.0 1
Scol ytidae af 4.50 3
Dyti sci dae 1.95 3
Hydr ophi | i dae 1.0 1
Diptera
Simuliidae . 7.90 24
Nematocera (lower flies) 3.16 3
Chi r onom dae 2.0 25
Ti pul i dae 0.45 |
Gast ropoda
Physa sp. 9.40
Hem ptera
G cadel | dae 3.40 3
Cor i xi dae 2.20 2
Mridae 1.20 |
Hynenopt era 0.10 1
Form ci dae a/ 1.25 |
“Braconi dae a/ 1.10 4
Lepi dopt era
Pyral i dae 0.35 |
Atari (water mte) 0.12 !
21 Aug | Ephener opt era
Ephenerel [a hecuba 48.0 3
Tricorvthodes 2.25 3
Trichoptera
I;Mdrops.c%che sp. 15.0 b
Hydroptilidae 8.7 87
Gast ropoda
8vfd . 12.0
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Table 3.6.  (continued)

Locati on, Nunber  of _
fork length Date stonachs Food item Vi ght (ng) Number
Lower Wite River
150-200 mm 21 Aug l Col eptera
(cant) Dyti sci dae 3.0 6
Scol ytidae as L5 |
Hymenoptera al 4.5 18
Hem pteraas 1.0 |
Cori xi dae 3.3 3
Diptera .
Nenatocera (lower flies) 2.34 26
Simuliidae 144 §
Chi r onom dae 0.36 6
Lepi dopt ra
Pyrai dae 1.0
10 Sep 1 Ephener optera
Ephenerel [a hecuba 16.0
Col eptera
El m dae 0.27
Diptera
Nenatocera (lower flies) 0.09
Lover hite River:
>200 09 Aug 2 Ephener opt era
Ephenerel a hecuba 214.0 15
Ephenerel [a sp. 0.90
Gnygmul a sp. 140
Pl ecoptera
Pteronarcys sp. 128.0 !
Chl oroper!idae 0.95
Tricho%tera , " s
Hﬁ ropsvche sp. .
Rhyacophi [a angelita 5.50 3
Gastropoda
Biysp . 12.1 !
Hymenopt era
Form ci dae a/ 6.0
O ptera
Ti pul i dae 3.70 2
Simuliidae 114 5
Chi r onom dae 0.12 2
Nenatocera (lower flies) 0.18 2
Col eoptera
tisci dae 3.0 3
El m dae 0.54 !
Henl ptera
rixidae 1.05
Atari (water mte) 0.06
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Table 3.6. (continued)

Location, Number of
fork length Date stomachs Food item Weight (mg) Number
Lower White River
>200 mm (cont) 27 Aug 4 Ephemeroptera
Ephemerella hecuba 1,360.0 85
Gastropoda
Physa sp. 57.0 6
Trichoptera
Hydropsyche sp. 24.0 16
Hydroptilidae 3.90 39
Lepidostoma sp. 3.0
Glossosoma sp. 0.90
Diptera
Tipulidae 6.75 3
Brachycera (higher flies) 0.44
Nematocera (lower flies) 0.09
Coleoptera
Elateridae a/ 4.0 2
Dytiscidae 2.0 3
ETmidae 0.50 2
Hemiptera
Corixidae 3.3 3
Hymenoptera
Formicidae a/ 2.5 2
10 Sep 4 Hemiptera
Corixidae 220.0 200
Ephemeroptera 4.75 8
Ephemerella hecuba 32.0 2
Ephemerella sp. 1.0
Tricorythodes sp. 5.85 8
Paraleptophlebia bicornuta 1.0
Trichoptera 7.6
Hydropsyche sp. 4.25 4
Hydroptilidae 0.40 4
Coleoptera a/ 2.0 1
Dytiscidae 2.85 7
Elmidae 2.47 10
Diptera
Chironomidae 3.80 28
Brachycera (higher flies) 2.0
Nematocera (lower flies) 0.84 11
Tipulidae 0.50
Plecoptera
Bteranarcys sp. 4.
Chloroperlidae 2.
Lepiodotera
Pyralidae 2.0 2
Gastropoda
Physa 1.
Pelycepoda T.
Acari (water mite) 0.45 4

128



Table 3.6.  (continued)

Locat i on, Nunber  of
fork length Date stomachs Food item Wi ght (mgl Number
Upper White River
<150 mm 14 Aug 3 Col eoptera a/ 33.30 5
Dyti sci dae 1.80 |
Hydropti i dae 1.55 |
Lepi doptera af 36.0 i
Trichoptera
Ecclisomyia sp 6. 90
Rhyacophi | angel i ta 175
Ephener optera 2.25 4
Hept ageni i dae 3.50 4
Baetis sp. 2.0 !
Diptera
Brachycera (higher flies) al 4.35 10
Nenatocera (lower flies) 1.25 §
Brachycera 10 |
Plecoptera
| or oper | i dae 6.0 4
Hynenopt er a
Form ci dae g/ 5.70 |
Arachni da 1.60 l
Hem ptera
G cadel i dae af 0.85 !
digochaeta 0.70 3
Psocoptera
Psoci dae 0.50
Neuroptera
Henerobiidae a/ 0.50
Atari (water mte) 0.06
Upper White River
150-200 m 14 Aug | Hynenopt era
Form ci dae a/ 6. 55 3
| chneurroni dae a/ 1.30 |
Trichoptera
Di cosmoeci nae 4.50 |
Lepidostoma roafi 2.10 1
Hemiptera
Aphi dae a/ 1.0 !
Psocoptera
Psoci dae 0.70
Diptera
Chi r onom dae 0.12 !
Ephener optera 0.05 l
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Table 3.6, (continued)

Wi ght (ng) Nunmber

Locati on, Nunber  of
forklenth Date stomachs Food item
Upper White River
150-200 m 11 Sep 2 Hymenoptera al
Formcidae af
Diptera
Ti pul i dae
Ephener optera

44.5 1
6.0 |
10.15
2.65 .

al Terrestrial insect.
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Table 3.7. Summary of insects

in drift samples

in lower and upper White River, 1984,

Location,
sample time Date Insect Weight (mg) Number
Lower White River
1200-1440 8 Aug Ephemeroptera 3.0 3
Ephemerella hecuba 32.0 1
Ephemerella sp. 2.55 4
Baetis sp. 2.69 9
Cinygmula sp. 2.50 3
Tricorythidae 0.02 1
Diptera
Chironomidae 15.54 257
Nematocera (lower flies) 12.33 137
Tipulidae 4.0 5
Syrphidae a/ 3.0 1
Simuliidae 1.44 8
Braconidae a/ 0.25 1
Coleoptera
Elmidae 10.92 44
Dytiscidae 1.05 2
Acari (water mite) 1.68 28
Hemiptera
Aphidae a/ 0.50 1
Miridae a/ 0.50 1
Corixidae 0.35 1
Arachnida 1.25 6
Trichoptera
Hydropsyche sp. 0.40 8
Hydroptilidae 0.26 3
Lepidoptera
Pyralidae 0.05 2
Nematoda 0.05 1
Lower White River
1500-1740 8 Aug Orthoptera a/ 132.0 1
Diptera
Nematocera (lower flies) 27.59 364
Chironomidae 9.39 187
Simuliidae 1.27 13
Coleoptera
Hydrophilidae 4.0 2
Elmidae 3.69 12
Curculionidae a/ 1.70 1
Ephemeroptera 7.05 7
Tricorythidae 0.15 3
Baetis sp. 0.10 1



Table 3.7.

(conti nued)

Locati on, Nunber  of
sampl e time Dat e nets | nsect Vi ght (ng) Number
Upper Wite River
1500- 1740 8 Aug ‘ Hemi ptera
(cant) Aphi dae af 2.0 4
Cor i xi dae 1.10
C cadel | i dae af 0.70
Atari (water mte) 2.15 36
Psocopt era
Psoci dae a/ 0.70
Plecoptera 0.9 20
Lepi doptera
Pyralidae 0.25
Nenat oda 0.10 !
Thysanopt era
Thri pi dae 0.05
Lower Wite River
1930- 2130 8 Aug 5 Trichoptera
dropsvche sp. 119.65 47
%dropti i dae 1,51 2
Diptera
Nenatocera (lower flies) 67. 66 660
Chi rononi dae 16. 38 273
Ti pul i dae 3.3 2
Simuliidae 2.44 14
Epherer optera 53.20 1
Betpp . 15.99 33
' sp. 1.54 10
Tricorythi dae 0.95 5
Ephererella sp. 0.10
Paral ept ophl ebia temporalis 0.01
Col
El m dae 4,05 16
Hydr ophi |i dae 4.0 2
Dyti sci dae 3.45 4
Scol ytidae af 2.0 !
Chrysonel i dae a/ 0.90 ]
Plecoptera 3.38 g
| oroper! i dae 1.50
Perl odi dae 0.05
Hemi ptera
Aphi dae a/ 2.0 ]
Cor i xi dae 0.35
Lepi doptera
Pyralidae 2.05 5
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Table 3.7.  (continued)

Locat i on, Nunber  of
same tinme Date nets | nsect Vi ght (ng) Number
Lower White River
1930- 2130 8 Aug 5 Hymenopt era
(cent) Formi ci dae a/ 1.60 5
Braconi dae a/ 0.25 |
Atari évxater mte) 1.60 29
Nenat oda 0.10 2
Thysanopt era
Thri pi dae 0.05 |
Lower Wite River
2007-2112 11 Sep 3 Tricho%tera
Hydr opsyche sp. 12.65 29
@ 0SS0S0M. Sp. 23.40 13
Hydroptilidae 0.24 4
Diptera
Nemtocera (lower flies) 78.93 883
Simuliidae 4.50 26
Chi r ononi dae 4. 44 74
Ti pul i dae 2.20 |
Di xi dae 0.25 |
Epherer optera
G 0
Cnygmula sp. :
Ephenerel | | gae 0.75 10
Ephenerel | a 8.0 !
Par al ept ophl ebigicornuta 4.0 b
Par al ept ophl ebi temporalis 0.9 13
Tricarythi dae 0.10 !
Plecoptera
Per! odi dae 51.99 21
Taeni opt er ygi dae 1.90 63
Nenour | dae 0.03 |
Col eptera
El m dae 16. 62 56
Dyti sci dae 5.0 T
Hemi ptera
Cori xi dae 0.70 !
(O cadel i dae af 0.70 |
Atari (water mte) 0.80 19
Gast ropoda
Physa sp. 0.25 3
Lepl doptera
Pyralidae 0 05 1
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Table 3.7.  (continued)

Locat i on, Nunber  of

sanple tine Dat e nets | nsect Vi ght (ng) Nunmber
Lower Vhite River
1945-2050 12 Sep 3 Col eopt era
~ Carabi dae a/ 4.8
Dptera
Nenatocera (lower flies) 12.33 137
Chi r onom dae .11 36
Simuliidae 1.89 12
Di xi dae 1.60 §
Tipulidae 0 20 ]
Tri chopt %ra )30 ;
Lepi dostona sp. 12.
Rhyacophi | angetita 4.60 4
Mcrasem sp. 1.0 §
Ecclisomyia sp. 0.10 |
@ ossosoma sp. 0.05 !
Ephener opt era
Baetlis sp. 534 81
Ephenerel [a sp. 0.55 12
G nygnula sp. 0.30 g
Epeorus sp. . 0.30 l
Paraleptophlebia temporalis 0.30 5
Pl ecoptera
Nenouri dae 0.70 30
Pel toperl i dae 0.50 !
Chlor oper | i dae 0.15 !
~Leuctri dae 0.15 |
Hem ptera
G cadel lidae af 0.70 |
Aphi dae a/ 0.50 !
Psocoptera
Psoci dae 0.80 !
Arachni da 0.50 !
digochaeta 0.23 |
Thysanopt era
Thri pi dae 0.05

a/ Terrestrial insect
KAnderson: crw (WP- PJS- 5404N)
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Chapter |V
RESI DENT FI'SH AND DI SEASE
Inventory

A three-person crew conducted an inventory of resident fish species
throughout the Wite River basin in 1983 to determne species
conposi tion, distribution, and relative abundance. Sanpling or
resident fish was conducted at 168 sites fromlb .July to

20 Cctober. Tributaries were sanpled intensively tram 14 July to

8 Sept enber.

Tributaries were sanpled at 1.6 kminterval s with backpack

el ectrofishing gear. The average site was 23 mlong and the
average sanpling time was 23 minutes. Fork lengths and nunbers of
rai nbow and brook trout were recorded in five size  atagories
(Figure 4.1) and fish were returned to the stream

In addition to the inventory in 1983, data on resident fish were
collected in 1984 (see POTENTI AL ANAFROMOUS FI SH PRODUCTI ON) .

Data on resident fish inventory is presented in Tables 4. | to
4.11.  Locat ions of the 1983 inventory sites are shown on maps in
Figures 4.2 to 4.13.

Scal e Analysis

Scal es were col lected from resident trout in 11 areas throu?hout _
the Wite River basin in 1984 (Table 4.12). Fish were sanpled with
el ecrofishing gear and a randomcol | ect 1on of scales was taken
fromfish in 4 size groups (049, 50-99, 100-149, and >150 m).
Approximately 30 scale sanples were collected in each size group.
Scal es were sanpled selectively when the total nunber of sanples
desired in each size group was not obtained randomy. Sanples were
identified on scale envelopes by species, sanple area, sanple
nunber, fork length, and by randomor selective colleciton. Data
were recorded on an elecrofishiong field form(Figure 4. 14), and
the data were summarized on a sepat-ate form (Figure 4.15)

Scal es were mounted on glass slides and were projected at 88x

magni fication for measurement (in mllimeters) of nucleus center to
nucl eus radius, of nucleus center to scale margin, and of nucleus
center to each annulus. Scale radius was used to determne body
length-scal e radius relationships usi n? the least squares nethod to
estimate the intercept and slope of a linear rePreSS| on equati on.
The regres sion equation was then used to back-calculate meal-1 [ength
at each annul us fromscale radius. Mean annual growth for each
year of life for each sanple group was determned. Gowth years
were tested for significant diff erences between age classes for
each sample group with a one-way anal VSi s of variance and honestly
significant difference (Sokal and Rohlf 1969) pairw se

conparisons.  Age classes were then pooled wthin growh years and
tested for differences in mean annual growth between sanple groups
with the samestat nethods as 1%l%ove.



Figure 4.1 Data formfor inventory of resident fish in the Wite River basin

ELECTROFI SHI NG FORM

Stream Stream M| e:
Site: Nunber : Site Description
Landmarks:
Dat e: | me:
Fish Species, Size and Abundance
Number Per Size Group (cm)
Scale Sample
Species 0-5 5-10 10-15 15-20 220 Number
Comment s .
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Table 4.1. Fish species in the Wite River system above Wite River Falls,
1983 and 1984.

Common  name Scientific nane Nunber sanpl ed
Rai nbow trout Sal no gai rdneri |, 747
Eastern brook trout Sal velinus fontinalis 237
Mount ai n whi tefish Prosopi um wi |l iansoni 54
Scul pi ns Cottus spp al ., 084
Longnose dace Rhini cthys cataractae S
Largenouth bass M cropterus sal noi des 5

a/ C. beldingi and C. confusus were identified; C. rhotheus and C. bairdi may
also be present.
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Table 4.2 . Fish inventory of principal stream systems within the White River basin, 1983 (backpack electrofishing).

8¢l

Number Rainbow trout Brook trout  Whitefish
Stream system of sites <15 cm >15cm <I5 cm >15cm <I5 cm >15 cm Sculpins Dace Largemouth bass
White River - Lower 28 111 149 0 0 11 43 78 0 0

White River - Upper

mainstem and tribu- 16 167 27 8 3 0 0 46 0 0
taries above Clear Cr.

Tygh Creek 64 646 105 0 0 0 0 741 0 0
Threemile-Rock creeks 50 375 55 0 0 0 0 32 5 5
Boulder Creek 17 104 18 15 2 0 0 0 0 0
Clear Creek 19 92 10 200 9 0 0o . 187 0 0

Total 168 1,495 364 223 14 11 43 1,084 5 5

aMost of Tower White River sampled with boat electrofishing gear.



Table 4.3 Range of resident fisha in the White River system, 1983.

Total Stream Upper range (km)
Stream sites length (km) Rb Bt Cot Misc.
Tygh Cr. 18 36.4 27.8 25.4 -
Badger Cr. 18 38.0 38.0b 28.7 -
trib. 1 2.4 1.3b -
trib. 1 3.2 61 mh -
trib. 1 0.5 27 my -
Pine Cr. 2 4.8 6l m -
Drop Cr. 1 3.7 -
Jalland Cr. 1 3.4 -
Tolo Cr. 1 3.2 b -
Gumjuwac Cr. 1 3.5 0.2 -
Little Badger Cr. 6 15.0 9.5 - 5.6 -
Jordan Cr. 12 26.7 23.5'b -
Pen Cr. 1 7.7 3.2 -
Owl Hollow Cr. Dry 6.6 C o C
. b
Threemile (Cr. 10 33.2 24.6 61 m -Dace
trib. 5 3.9 1.6b -
trib. 1 4.0 110 my <
Pine Hollow seep 2 7.2 (reservoir) 5.8 5.8 -Dace
Rock Cr. 11 27.4 22.5 61 m 14.5-18B
trib. 1 2.9 1.6
Wildcat Cr. Not sampled 3.5 C C o o
Gate Cr. 12 25.3 24.1 11.9 -
Hazel Hollow Cr. Dry 8.9 c c ‘c c
South Fork Cr. 3 6.9 3.9 -
Souva Cr. 3 8.9 3.4 -
Boulder Cr. 12 20.8 17.5°  17.5 -
Swamp Cr. 1 4.7 T b -
Cedar Cr. 3 12.4 2.7 -
Deep Cr. 1 5.1 -
Lost Cr. Dry 4.3 C c c C
Clear Cr. 19 21.9 (lake) 8.0b 21.9 21.9 -
Camas Cr. 2 2.9 1.0 -
Frog Cr. 8 14.2 (lake) 0.6 11.4 5.8 -
Barlow Cr. 7 13.0 9.5 4‘8)b 4.8 -
Green Lake Cr. 1 4.0 1.6 -

139



Table 4.3 continued

Tot al Stream Upper range (k

Stream sites | ength (km Rb o Bt ! c(otm Msc.
Upper Wite R trib.

Unnaned Cr. 2 3.4 1.6. - - -

Bonney Cr. 3 5.8 2.3 - - -

lron C. 2 10.1 7.9 - - -
Wite River 80.0 b b b

Upper 2 Km 40- 80) 66.0,  66.0," 66.0 -

Loer 2 Km O 40) 27.5 27.5°  27.50 g obwr

9Rb - rainbow trout; BT - brook trout, Cot - Cottids; LB - Largenouth bass,
W - Muntain whitefish.

bPresent at this point, upper range uncertain.

"Not sanpl ed.
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Table 4.4 Catch rate (fish/mnute) of rainbow trout sanpled with electrofishing
gear, 1983.

Size group (cm

Stream system El evation (m 0-4.9 5-9.9 1044.9 215
Tygh Cr. 300- 549 0.11 0.12 0.17 0.09
550- 799 0.23 0.22 0.19 0.02
800-1 , 049 0.12 0.10 0.12 0.08
1,050- 1, 299 0.00 0.04 0.10 0.02
1, 300- 1, 549 0.05 0.05 0.08 0.00
Threenile and Rock Cr. 350- 549 0.01 0.39 0.02 0.09
550- 749 0.07 0.15 0.09 0.03
750- 949 0.10 0.16 0.09 0.05
950- 1, 149 0.03 0.03 0.17 0.02
1, 150- 1, 349 0.00 0.00 0.09 0.00
1, 350- 1, 549 0.00 0.04 0.08 0.00
Boul der Cr. 750- 899 0.22 0.08 0.14 0.00
900- 1, 049 0.02 0.09 0.15 0. 04
1,050-1, 199 0.05 0.06 0.06 0.05
1,200-1, 349 0.13 0.04 0.04 0.05
Gear C. 750- 849 0. 06 0.12 0.11 0.03
850- 949 0.04 0.13 0.06 0.03
950- 1, 049 0.00 0.00 0.00 0.00
1,050-1, 149 0.00 0.00 0.00 0.00
Wite River and 300- 549 0.03 0.23 0.39 0.88
tributaries above 550- 799 0.10 0.23 0.05 0.03
Barl ow Crossing 800- 1, 049 0.26 0.22 0.16 0.07
1, 050-1, 299 0.08 0.10 0.07 0.10
Wite River system 300- 499 0.08 0.16 0.18 0.22
- total 500- 699 0.09 0.23 0.12 0.04
700- 899 0.20 0.20 0.14 0. 06
900- 1, 099 0.04 0.07 0.08 0. 04
l,1001, 299 0.03 0.04 0.08 0.04
1,300-1, 499 0.03 0.05 0.08 0.00
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Table 4.5  Catch rate (fish/mnute) of brook trout sanpled with electrofishing
gear, 1983.

Size group (cm
5-9.9 10-14.9 > 15

Q@
&~
©

Stream system El evation (m

Cear C. 750- 849
850- 949

950- 1, 049

1,050-1, 149

Wite River system 300- 499
(total) 500- 699
700- 899

900- 1, 099

|,100 1,299

1,300- 1, 499

coocooo RProoo
SPROOSS ooded
CcCOoOoOOoO MNNO
SOPROSDS RO
cCoocooOo OO
OrRPrNoooS R~OVOr
coocooo oo
SPRrRPOOoS FEooS

Table 4.6 Catch rate (fish/mnute) of sculpins sanpled with electrofishing
gear in the Wite River system 1983.

El evation (m Catch rate
300- 499 0. 69
500- 699 0.25
700- 899 0.15
900- 1, 099 0.12

l,1001,299 0.00

1,300- 1, 499 0.00
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Table 4.7 + Catch of rainbow trout (number and fish/minute) with electrofishing gear in the White River system, 1983.

Size group (cm)

Elevation Sample time 0-4.9 5-9.9 10-14.9 =15
Stream Site Km (RM) m (ft) (min) No- CPUE No. CPUE No. CPUE No. CPUE
Tygh T, 76m (250 ft) 323 (1,060) 30 5 0.17 5 0.17 0 0.00 0 0.00
T, 1.3 (0.8) 326 (1,070) 30 1 0.03 5 0.17 0 0.00 3 0.10
T, 2.7 (1.7) 329 (1,080) 30 2 0.07 0 0.00 0 0.00 2 0.07
T4 4.2 (2.6) 329 (1,080) 20 5 0.25 2 0.10 0 0.00 2 0.10
Ts 5.8 (3.6) 335 (1,100) 30 0 0.00 3 0.10 1 0.03 2 0.07
Te 6.9 (4.3) 341 (1,120) 35 0 0.00 1 0.03 3 0.09 9 0.26
T 7.5 (&.7) 341 (1,120) 30 0 0.00 1 0.03 3 0.10 1 0.03
Tg 8.7 (3.4) 354 (1,150) 20 1 0.05 3 0.15 4 0.20 4 0.20
Tg 12.4 {7.7) 378 (1,240) 30 0 0.00 2 0.07 5 0.17 2 0.07
To 140 (8.7) 396 (1,200) 30 8 0.27 3 0.10 10 0.33 5 0.17
Ty 15.8 (3.7) 427 (1,400) 30 & 0.20 3 0.27 2 0.07 0 0.00
ordan J) 0.6 (0.4) 408 (1,340) 30 4 0.13 2 0.07 8 0.27 2 0.07
J, 1.4 (0.9) 427 (1,400) 30 2 0.07 3 0.10 13 0.43 3 0.10
I, 2.4 (1.5) 427 (1,4C0) 25 1 0.04 5 0.24 12 0.40 2 0.08
Jy 3.9 (2.3) 488 {1,300) 20 0 0.00 13 0.65 13 0.65 0 0.00
dadger 5, 0.8 {0.3) 354 (1,160) 30 1 0.03 0.10 9 0.30 3 0.10
3, 1.6 (1.0} 360 (1,180) a5 7 0.15 2 0.04 11 0.24 2 0.04
3, 2.3 11.3) 366 (1,200} 40 2 0.0% 1 0.03 11 0.28 9 0.23
8y 3.2 (2.90) 378 (1,2240) 35 0 0.29 1 0.03 ¢ 0.11 1 0.03
8 6.6 {<.1) 239 (1,210) 10 1 0.02 : 0.03 3 0.13 10 0.25
Be 3.0 (5.0) 451 {1,480) 45 5 0.13 a 0.09 2 0.04 0 0.00



Table#-7 continued

Size gqrouo (cm)

Elevation Sample time 0-4.9 5-9.9 10-14.9r B3 _

Stream Site Km (RM) m (ft (min) NG. CPUE No CPUE No. CPUE NG . C7LE
B7 10.6 (6.6 482 (1,580) 30 13 0.43 4 0.13 0 0.00 2 0.07

Trib. BSTlA 1.3 (0.8 463 (1,520) 15 0 0.00 2 0.13 1 0.07 0 8.00
Threemile TM1 0.6 (0.4) 354 (1,160) 45 0 0.00 13 0.29 6] 0.00 2 0.04
TM2 3.9 (2.4) 384 (1,260) 30 0 0.00 12 0.40 1 0.03 3 0.10

TM3 7.6 (4.7) 499 (1,637) 20 0 0.00 5 0.25 0 0.00 4 0.20

Pine Hollow Seep PHl 2.9 (1.8) 499 (1,637) 15 0 0.00 0 0.00 0 0.00 0 0.00
Rock R1 61 m (200 ft) 396 (1,300 25 3 0.12 14 0.56 0 0.00 0 0.00
White River-lower WR1 5.5-9.0 (3.4-5.5) 311-323 (1,020-1,060) 120 0 0.00 21 0.18 67 0.56 144 1.20
-middle NR2 28.0 (17.4) 457 (1,500) 50 5 0.10 18 0.36 0 0.00 5 0.10

Total 300-439 m 1,005 83 0.08 158 0.16 185 0.18 222 0.22

Tygh T12 18.7 (1.6) 542 (1,780) 20 7 0.35 5 0.25 3 0.15 0.00
Tl3 21.7 (13.5) 622 (2,040) 25 13 0.52 5 0.20 4 0.16 0.00

Jordan JS 6.0 (3.7) 530 (1,740) 20 1 0.05 5 0.25 2 0.10 0.00
J6 8.0 (5.0) 555 (1,820) 25 5 0.20 13 0.52 9 0.36 0.00

J7 12.1 (7.9) 682 (2,240) 20 3 0.15 4 0.20 6 0.30 0.00

Badger 88 16.3 (10.1) 579 {(1,900) 35 5 0.14 2 0.06 3 0.09 0 0.00
B9 19.3 (12.0) 646 (2,120) 25 3 0.12 8 0.32 6 0.24 0 0.00

BIO 20.0 (12.4) 658 (2,160) 20 1 0.05 0.20 6 0.30 1 0.05

Little Badger LB, 1.1 {0.7) 542 (1,780) 15 2 0.13 0.60 6 0.40 3 0.20
LB 2.4 (1.5) 591 (1,940) 25 6 0.24 0.36 2 0.08 0 0.00
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Table &.7 continued

Size grouo (cm)

Elevation Sample time . _ 10-14.3 > —

tream Km (RM) m (ft) (min) CPUE CPUE CPUE CAUE
Threemile 10. 530 (1,740) 15 .00 2.13 .26 9 G.40
12.7 579 (1,900) 15 0.07 0.20 0.47 2 0.13

Pine Hollow Seep ) 5.8 524 (1,720) 20 0 0.00 4 0.20 0 0.00 1 0.05
Rock RZ 4.3 518 (1,700) 25 0 0.00 0 0.00 0 0.00 3 0.12
R3 6.4 560 (1,840) 20 0 0.00 0 0.00 0 0.00 0 0.00

Rd 8.7 591 (1,940) 20 0 0.00 0 0.00 0 0.00 0 0.00

RS 10.3 604 (1,980) 25 0 0.00 0 0.00 0 0.00 0 0.00

R6 11.6 621 (2,040) 20 0 0.00 2 0.10 0 0.00 2 0.10

R, 14.5 652 (2,140) 25 1 0.04 7 0.28 0 0.00 0 0.00

Gate Gl 0.4 524 (1,720) 10 0 0.00 0 0.00 0 0.00 0 0.00
GZ 2.6 573 (1,880) 20 0 0.00 0 0.00 0 0.00 0 0.00

(53 3.9 591 (1,940) 15 0 0.00 0 0.00 0 0.00 ) 0.00

G4 5.6 610 (2,000) 15 0 0.00 0 0.00 a0 0.00 0 0.00

G5 8.7 652 (2,140) 25 0 0.00 8 0.32 1 0.04 1 0.04

GG 11.9 671 (2,200) 30 2 0.07 2 0.07 3 0.10 0 0.00

500-699 m 530 .09 .23 .12 .04

Tygh 25. 756 (2,480) 20 .20 .40 6 .30 0.05
26. 811 (2,660) 20 .00 .29 5 .25 0.15

27 890 (2,920) 20 .30 0.05 7 .35 .20

Jordan 14. 768 (2,520) 25 o 0.00 0.00 4 2
16. 823 (2,700) 25 .48 0.28 4 .16 .12



Table4 . 7 continued

Size group (cm)

Elevation Sample time 0-4.9 5-39.9 10-14.3 215 _

S-ream Site Km (RM) m (ft (min) No. CPUE No CPUE  No. CPUE  No. ToUE
Pen P 4.8 (3.0) 786 (2,580) 0 0.00 0  0.00 0 0.00 0 0.00
Badger B, 22.7 (14.1) 719 (2,360) 25 14 0.56 1 0.04 3 0.12 0 0.00
B, 25.6(15.9) 799 (2,620) 25 9 0.36 0  0.00 3 0.12 2 0.08

13 8.7 (17.8) 869 (2,850) 25 11 0.44 1 0.04 0 0.00 2 0.08

Little Badger L8, 5.6 (3.5) 707 (2,320) 30 6  0.20 12 0.40 7 0.23 2 0.07
L8 7.6 (4.7) 823 (2,700) 20 3 0.15 5  0.25 4 0.20 0 0.00

Threemile ™, 19.8 (12.3) 719 (2,360) 25 11 0.44 S 0.20 3 0.12 1 0.04
™, 20.3 (12.6) 738 (2,420) 25 4 0.16 4 0.16 3 0.12 3 0.12

™y 22.5 (18.0) 799 (2,620) 30 0 0.00 5 0.17 2 0.07 1 0.03

™y 26.6 (15.3) 896 (2,940) 20 0 0.00 1 0.05 2 0.10 2 0.10

Trib. Tariq 21 M (70 ft) 805 (2,640) 20 1 0.05 4 0.20 0 0.00 1 0.05
Mgrg 0.2 (800 ft) 835 (2,740) 20 2 0.10 4 0.20 6 0.30 1 0.05

Mg 1.2 (.75) 890 (2,920) 20 2 0.10 0 0.00 2 0.10 1 0.05

Rock Rg 17.7 (11.0) 713 (2,340) 30 2 0.07 16 0.53 10 0.33 1 0.03
Ry 21.1 (13.1) 841 (2,760) 30 8 0.26 12 0.40 5 0.17 2 0.07

Trib. Ryria 1-6 (1.0) 835 (2,740) 15 0 0.00 0 0.00 0 0.00 2 0.13
Rgrig  2-3 (1.4) 853 (2,800) 10 0 0.00 0 0.00 0.00 0 0.00

Gate G, 15.9 (9.9) 768 (2,520) 20 6  0.30 6  0.30 4 0.20 3 0.15
South Fork SF) 2.4 (1.5) 762 (2,500) 20 2 0.10 5 0.25 2 0.10 1 0.05
SF, 3.9 (2.4) 799 (2,620) 25 0 0.00 8 0.32 1 0.04 1 0.04

Souva 51 1.9 (1.2) 841 (2,760) 20 0 0.00 4 0.20 0 0.00 9 0.00
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Table 4.

7 continued

Size arouo (cm)

. Eievation Sample time 0-4.9 5-9.9 10-12.3 =13

Stream Site Km (RM) ft (min) Na. CPUE No. CPUE  WNo. tout No ol H
Boulder Bou; 31 m (100 ft) 756 (2,480) 25 0.12 1 0.04 4 0.16 0 0.00
Bou, 1.4 (0.9) 829 (2,720) 25 0.32 3 0.12 3 0.12 0 0.00

Clear CL, 0.1 (450 ft) 768 (2,520) 35 0 0.00 5 0.14 6 0.17 2 0.06
cL, 1.6 (1.0) 817 (2,680) 30 4 0.13 3 0.10 1 0.03 0 0.00

Ly, 4.7 (2.9) 878 (2,880) 30 3 0.10 4 0.13 3 0.10 2 0.07

Camas CAM, 0.4 (.25) 853 (2,800) 15 2 0.13 7 0.47 4 0.27 0 0.00

Upper White River tributaries

Barlow Bar, 53 m (175 ft) 390 (2,920) 25 28 1.12 7 0.28 3 0.12 1 0.04
Unnamed UN, 61 m (200 ft) 890 (2,920) 20 8  0.40 5 0.25 2 0.10 0 0.00
White R.-upper WR, 48.3 (30.0) 768 (2,520) 40 4 0.10 9 0.23 2 0.05 1 0.03
WR, -59.5 (37.0) 890 (2,920) 20 0 0.00 13 0.65 7 0.35 5 0.25

Total 700-899 m 835 163 0.20 170 0.20 118 0.14 49 0.06

Jordan Jg 18.3 (11.9) 921 (3,020) 20 0 0.00 4 0.20 5 0.25 2 0.10
Badger B, 31.1(19.3) 963 (3,160) 30 2 0.07 3 0.10 1 0.10 2 0.07
8,5 33.0 (20.5) 1,073 (3,520) 35 0 0.00 4 0.1 2 0.06 2 0.06

Pine PC, 61 m (200 ft) 933 (3,060) 20 0  0.00 0 0.00 2 0.10 3 0.1
Trib. Blar1a 61 m (200 ft) 994 (3,260) 15 0 0.00 0 0.00 1 0.07 0 0.00
Orop oc, 0.2 (0.1) 1,000 (3,280) 15 0 0.00 0 0.00 0 0.00 0 0.00
Jaliand JC, 76 m (250 ft) 1,006 {3,300) 20 0 0.00 0 0.00 0 0.00 0 0.00
Trib. Biat2a 27 m (90 ft) 1,036 (3,400) 15 0 .00 0 0.00 0 0.00 1 0.07



Table 4.7 continued

Size aroun (cm)

Elevation Samole time 5-9.9 10-12.3
Stream Site Tmo(ft) (min) CPUE T CPUE CoUL
Tolo Tolol 0. 1,073 15 0 .00 .00 0 .00
Little Badger L85 9. 957 15 0 .00 0.13 5 0.33 0.
LB6 10. 1,036 15 0 0.00 0 0.00 0 0.00 0 0.
Threemile TMQ.5 26.7 1,036 20 0 0.00 0 0.00 0 0.00 0 0.
Trib. TMBTID 1.6 927 25 9 0.36 1 0.04 0 0.00 0 0.
TMBTIE 3.2 1,036 10 0 0.00 0 0.00 0 0.00 0 0.
TMQTIA 0.1 902 10 0 0.00 0 0.00 2 0.20 0 0.
Rock RlO 23.5 1,012 20 3 0.15 0 0.00 3 0.15 2 Q.
Gate G8 20.3 975 20 0 0.00 1 0.05 5 0.25 0 0.
Gg 21.7 1,061 15 0 0.00 2 0.13 9 0.60 0 0.
South Fork SF3 5.8 951 5 0 Q.00 0 0.00 0 0.00 0 0.
Souva 52 3.4 914 20 0 0.00 0 0.00 1 0.05 1 Q.
53 4.8 1,024 10 0 0.00 0 0.00 0 0.00 0 0.
Boulder Bou3 3.4 902 30 1 0.03 3 0.10 4 0.13 0 0.
Bou4 4.0 939 25 1 0.04 3 0.12 5 0.20 0 0.
Bou5 5.3 963 20 0 0.00 5 0.25 6 0.30 0 a.
Bou6 6.9 1,012 25 1 0.04 2 0.08 2 0.08 2 0.
Bou7 8.5 1,061 20 1 0.05 1 0.05 3 0.15% 3 0.
Cedar Ce1 0.8 939 20 0 0.00 0 0.00 1 0.05 1 a.
Ce2 2.7 1,000 20 0 0.00 1 0.05 5 0.25 3 0.:
Ce3 east 5.3 1,097 15 0 0.00 0 0.00 0 0.00 0 0.¢<
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Table4 . 7 continued

Size group (cm)

Elevation Sample time 0-4.9 5-9.9 10-124.9 215
Stream Site Km (RM) m (ft) (min) No. CPUE Ne. CPUE No. Cric . ot
Ce3 west 4.5 (2.8) 1,073 (3,520) 35 0 0.00 Q 0.00 0 0.00 0 0.00
Deep Dl 1.9 (1.2) 951 (3,120) 10 0 0.00 0 0.00 0 0.00 4l 0.0C
Clear CLy .1 (3.8) 902 (2,960) 35 0 0.00 0 0.00 0 0.00 0 0.00
CL5 .0 (5.0) 914 (3,000) 35 0 0.00 0 0.00 4] 0.00 2 0.06
CL6 11.9 (7.4) 963 (3,160) 25 0 0.00 0 0.00 0 0.00 0 0.00
CL7 13.8 (8.6) 988 (3,240) 20 0 0.00 0 0.00 0 0.00 0 0.0c
Clg  16.4 (10.2) 1,024 (3,360) 20 0 0.00 0 0.00 0 0.00 0 0.0¢
CL9 19.8 (12.3) 1,049 (3,440) 20 0 0.00 0 0.00 0 0.00 0 0.0¢
Camas CAM, 1.0 (0.6) 902 (2,960) 15 0 0.00 12 0.80 4 0.27 2 0.
Frog Fl 0.6 {0.4) 914 (3,000) 30 3 0.10 2 0.07 0 0.00 0 0.0¢
F, 1.9 (1.2) 927 (3,040} 35 0 0.00 0 0.00 0 0.00 0 0.0
F3 4.0 (2.5) 963 (3,160) 25 0 0.00 0 0.00 0 0.00 0 0.0t
F4 5.8 (3.6) 988 (3,240) 40 0 0.00 0 0.00 0 0.00 0 0.C
FS 7.4 (4.6) 1,012 (3,320) 15 0 0.00 0 0.00 0 0.00 0 0.0
Fs 8.4 (5.2) 1,024 (3,360) 20 0 0.00 0 0.00 0 0.00 0 0.0
Upper White R. tributaries
Barlow Bar2 2.4 (1.5) 927 (3,040) 35 2 0.06 8 0.23 3 0.09 2 0.G
Bar‘3 3.5 (2.2) 939 (3,080) 20 3 0.15 4 0.20 5 0.25 1 0.0
Bara 4.8 (3.0) 945 (3,100) 20 2 0.10 3 0.15 4 0.20 2 0.1
Bar5 7.2 (4.5) 1,000 (3,280) 20 7 0.35 2 0.10 3 Q.15 2 0.1
Bar6 9.5 (5.9) 1,097 (3,600) 25 8 0.32 8 0.32 3 0.12 3 0.2



Table4.7 continued

Size group |

Elevation Sample time 0- 5-3.9 10-14.9 =y

Stream Site Km (RM) mo{ft) (min) No.  CpUE  To. cput  HMo. ¢rle Moo CFuz
Bonney Bon, 2.3 (1.4) 1,027 (3,360) 15 0 0.00 0 0.00 3 .20 1 0.07
Unnamed un, 1.6 (1.0) 939 (3,080) 20 0___0.00 0___0.00 1 .05 0 0.90
Total 900-1,099 m 1,080 43 0.04 71 0.07 88  0.08 41 0.04

Tygh T,; 317 (19.7) 1,225 (4,020) 15 0 0.00 0 0.00 0 0.00 0 0.0¢
Jardan J;,  21.4 (13.3) 1,128 (3,700) 25 0 0.00 2 0.08 4 0.16 0 0.0¢
Jip  23.4 (14.6) 1,256 (4,120) 15 0 0.00 0 0.00 5 0.33 1 0.07

Badger Bjg 34.5 (21.4) 1,164 (3,820) 30 0 0.00 0 0.00 3 0.10 0 0.0¢
8,; 36.1 (22.4) 1,219 (4,000) 30 0 0.00 1 0.03 5 0.17 0 0.0¢

Pine PC, 1.6 (1.0) 1,177 (3,860) 10 0 0.00 0 0.00 0 0.00 0 0.0(
Gumjuwac Gum, 0.2 (0.1) 1,170 (3,840) 25 0 0.00 1 0.04 1 0.04 1 0.0
Threemile ™, 28.6 (17.8) 1,219 (4,000) 20 0 0.00 0 0.00 0  0.00 0 0.0
Rock Ryp  25.4 (15.8) 1,177 (3,860) 15 0 0.00 0 0.00 0 0.00 0 0.0
Gate Gy 23.3 (14.5) 1,219 (4,000) 20 0 0.00 0 0.00 5 0.25 0 0.0
Boulder Boug 9.7 (6.0) 1,109 (3,640) 30 0  0.00 4 0.13 2 0.07 1 0.¢
Boug  11.6 (7.2) 1,158 (3,800) 40 6  0.15 6 0.15 4 0.10 4 0.1

Bou;y 13.7 (8.5) 1,195 (3,920) 35 3 0.09 0 0.00 2 0.06 1 a.¢

Bou;;  15.9 (9.9) 1,262 (4,140) 30 4 0.13 1 0.03 1 0.03 2 0.¢

Bou, 17.5 (10.9) 1,280 (4,200) 25 3 0.12 1 0.04 1 0.04 1 0.1

Swamp SW, 76 m (250 ft) 1,116 (3,660) 15 0 0.00 0 0.00 0 0.00 0 0.1
Frog F. 11.4 (7.1) 1,109 (3,840) 25 0 0.00 0 0.00 ¢ 0.00 0 0.0
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Table4 .7 continued

Size aqroun (cm)

Elevation Sample time _0-29 5-9.93 10-1:';9_ . =15 -
Stream Site Kkm (RM) m (it) (min) No. CPUE No. CPUE Mo eI o C70
Upper White R tributaries

Bar ow Bar7 116 (7.2) L7771 (3,860) 10 0 0.00 0 0.00 0 0.00 0 0.00
Bonney Bon3 3.5 (2.2 1,219 (4,000) 15 0 0.00 0 0.00 0 0.00 0 0.00
[ron ITon, 1.2 (4.5 1,158 (3,800) 2 0 0.00 £ 016 3 0.12 ! 0.23
[Ton2 1.9 (4.9 1,201 (3,940) 2 005 0 0.00 2 0.10 0 0.00

Qeen Lake Cr. Gly 16 (L0) 1,219 (4,000) 2 0 0.00 0 0.00 0 0.00 0 0.00
Total [,100:1,299 m 495 7003 20 0.04 38 0.08 18 0.04,

Tygh 18 3.6 (20.9) 1,341 (4,400) 15 0 0.00 0 0.00 0 0.00 0 0.00
Badger 818 37.0 (23.0) 1,341 (4,400) 2 2 0.08 2 0.08 3 0.12 0 0.00
Cate 51 24,1 (15.0) 1,366 (4,480) 14 0 0.00 L0.07 2 0.14 0 0.00
612 24.9 (15.5) 1,402 (4,600) 10 0 0.00 0 0.00 0 0.00 0 0.00
Total 1,300-1,499 m 64 2003 30.05 5 0.08 0 0.00

Wite River systemtotal 4,009 3 0.00 54 014 49 0.12 349 0.09




Table 4.8 Catch of brook trout and sculpins (nunber and fish/minute) with electrofishing gear in the Wite River system 1983,

Brook trout - Size group (cm)
Elevation Sample time Sculpins 0-4.9 5-9.9 10-14.9 >15

Stream Site Km (RM) m (ft) (min) No. CPUE No. CPUE No. CPUE No. CPIE No. crus
Tygh O 1,76 m (250 ft) 323 (1,060) 3 6020 0 000 0 000 0 003 0 990
T, 13(09 326 (1,070) Rl g 0.30 0 0.00 0 0.00 0 0.00 0 0.00
T, 21 (L) 329 (1,080) 30 2 0.07 0 0.00 0 0.00 0 0.00 0 0.00
r, 4.2 (29) 329 (1, 080) 2 703 0 ooc 0 000 0 000 0 000
. 5.8 (3.6) 335 (1,100) Rl 7 0.5 0 0.00 0 0.00 0 0.00 0 0.00
T 6.9 (43 3L (1,120) 3 812 0 0.00 0 0.00 0 0.00 0 0.00
T, 15 (4]) UL (1,120) Rl 2040 0 0.00 0 0.00 0 0.00 0 0.00
o 87 (54 34 (1,160) 2 7 0.8 0 0.00 0 0.00 0 0.00 0 0.00
Ty 14 (1) 378 (1,240) 30 i LA 0 0.00 0 0.00 0 030 0 0.00
T, W0 (87) 39 (1,300) 30 TR 0 0.00 0 0.00 0 0.00 0 0.00
1, 1.6 (%7 07 (1,400) l 17 057 0 000 0 000 0 000 0 000
Jordan g 0.6 (0.4 408 (1,340) 30 3 L0 0 0.00 0 0.00 0 0.00 0 0.00
J, L4 (09 427 (1,400) 30 T 0.23 0 0.00 0 0.00 0 0.00 0 0.00
a5 24 (L) 427 (1, 400) i 7068 0 000 0 000 0 0.00 0 0.00
g, 39 (24 488 (1,600) 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Badger B, 0.8 (0.9 34 (1,160) 30 10 1.33 0 0.00 0 0.00 0 02 0 0.00
5, L6 (L) 360 (1,180) 45 % 218 0 0.00 0 0.00 0 0.00 0 0.00
B, 23 (LY 366 (1,200) 40 L8 0 0.00 0 0.00 0 0.00 0 0.00
5, 3.2 (20) 378 (1,240) 3 i 123 0 0.00 0 0.00 0 0.00 0 0.00
g, 6.6 (4] 439 (1,440) 40 o 113 0 0.00 0 0.00 0 0.00 0 0.00
5, 8.0 (50) 451 (1,380) a5 3 0.69 0 0.00 0 0.00 0 0.00 0 0.00
g, 10.6 (6.6) 482 (1,580) 30 2 0.7 0 0.00 0 0.00 0 3.00 0 o.c0



Table 4.8 tontinyed.

Brook trout - Size group (cm)

Elevation Sample time Sculpins 0-4.9 5-9.9 10-14.9 215

Stream Site  Km (RM) m (ft) (min) No. CPUE No. CPUE TPUE  Wo. CPUE o TrUE
Trib. Bora 1.3 (0.8) 463 (1,520) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Threemile ™, 0.6 (0.4) 354 (1,160) 45 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
™, 3.9 (2.4) 384 (1,250) 30 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

™, 7.6 (4.7) 499 (1,637) 20 0 0.00 0 0.00 0  0.00 0 0.00 0 0.00

Pine Hollow Seep PH, 2.9 (1.8) 499 (1,637) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Rock R, 61 m (200 ft) 396 (1,300) 25 1 0.04 0 0.00 0 0.00 0 0.00 ¢ 0.00
White River-lower WR, 5.5-9.0 (3.4-5.6) 311-323 (1,020-1,060) 120 53 0.44 0 0.00 0 0.00 0 0.00 0 0.00
-middle WR, 28.0 (17.4) 457 (1,500) 50 25 0.40 0 0.00 0 0.00 0 0.00 0 0.00

Total 300-499 m 1,005 695 .0.69 0 0.00 0 0.00 0 0.00 0 0.00

Tygh 12 187 (11.6) 542 (1,780) 20 15 0.75 0 0.00 0 0.00 0.00 0 0.00
13 217 (13.5) 622 (2,040) 25 24 0.96 0 0.00 0 0.00 0.00 0 0.00

Jordan Jg 6.0 (3.7 530 (1,740) 20 0.00 0.00 0 0.00 0 0.00 o 0.00
Jg 8.0 (5. 555 (1,820) 25 0.00 0.00 0 0.00 0 0.00 0 0.00

J, 12,1 (7.5 682 (2,240) 20 0.00 0.00 0 0.00 0 0.00 o 0.00

Badger By 16.3 (10.1) 579 (1,900) 35 18 0.51 0 0.00 0 0.00 0.00 0 0.00
B 19.3 (12.0) 646 (2,120) 25 27 1.08 0 0.00 0 0.00 0.00 0 0.00

B,y 20.0 (12.4) 658 (2,160) 20 3 0.15 0 0.00 0 0.00 0.00 o9 0.00

Little Badger LB, 1.1 {0.7) 542 (1,780) 15 13 0.87 0 0.00 0.00 0.00 0 0.00
L8 2.4 (1.5) 591 {1,940) 25 11 0.44 0 0.00 0100 0.00 0 0.00
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Table 4.8continued.

8rook trout - Size group {cm)

tlevation Sample time Sculpins 0-4.9 5-9.9 10-14.9 >15 ,
Stream Site Km (RM) m (ft) (min) No.  CPUE No. CPUE No. CPUE No. CPUz No. c_PuE_
Threemile ™, 10.1 (6.3) 530 (1,740) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.90
™, 12.7 (7.9) 579 (1,900) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Pine Hollow seep PH, 5.8 (3.6) 524 (1,720) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Rock R, .3 (2.7) 518 (1,700) 25 0 0.00 0 0.00 tl 0.00 0 0.00 0 0.00
Ry .4 (4.0) 560 (1,840) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Ry .7 (5.4) 591 (1,940) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Rs  10.3 (6.4) 604 (1,980) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Ry 11.6 (7.2) 621 (2,040) 20 0 0.00 i 0.00 0 0.00 0 0.00 0 0.00
R, 14.5 (9.0) 652 (2,140) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Gate G, 0.4 (0.25) 524 (1,720) 10 0 - 0.00 0 0.00 0 0.00 0 0.00 0 0.00
G, 2.6 (1.6) 573 (1,880) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
G, 3.9 (2.4) 591 (1,940) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Gy 5.6 (3.5) 610 (2,000) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Gg 8.7 (5.4) 652 (2,140) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
GO 11.9 (7.4) 671 (2,200) 30 21 0.70 0 0.00 0 0.00 0 0.00 0 0.00
Total 500-699 m 530 132 0.25 0 0.00 0 0.00 0 0.00. 0 0.00
Tygh T14 254 (15.8) 756 (2,480) 20 5 025 0 0.00 0 0.00 0 0.00 0 3.30
r:c 26.6 (16.5) 811 (2,660) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
16 27.8 (17.3) 890 (2,920) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Jordan Jo 14.3 (8.9) 768 (2,520) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.0c
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Table 4.8 continued

Brook trout - Size group (cm)

Elevation Sample time Sculpins 0-4.9 5-9.9 10-14.3 le,v,ﬂ_

Stream Site Km (RM) m (ft) (min) No. CPUE No. CPUE No. CPUE No. CoUE . PUE
Jg 16.6 (10.3) 823 (2,700) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Pen P 4.8 (3.0) 786 (2,580 5 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Badger B, 227 (14.1) 719 (2,360) 25 8§ 0.32 0 0.00 0 0.00 0 0.00 0 0.00
8,, 256 (15.9) 799 (2,620) 25 1 0.04 0 0.00 0 0.00 0 0.00 3 0.00

B3 287 (17.8) 869 (2,850) 25 0 0.00 0 0.00 0 0.00 0 0.00 9 0.00

Little Badger L8, 5.6 (3.5) 707 (2,320) 30 0 0.00 0. 0.00 0 0.00 0 0.00 0 0.00
L8, 7.6 (4.7) 823 (2,700) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Threemile TM6 19.8 (12.3) 719 (2,360) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
™, 20.3 (12.6) 738 (2,420) 25 0 -0.00 0 0.00 0 0.00 0 0.00 0 0.00

™ 22.5 (14.0) 799 (2,620) 30 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

™, 24.6 (15.3) 896 (2,940) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Trib. TMmA 21 m { 70 ft) 805 (2,640) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
TMBTIB 0.2 (800 ft) 835 (2,740) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Mgric 1.2 (.75) 890 (2,920) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Rock Rg 17.7 (11.0) 713 (2,340) 30 10 0.33 0 0.00 0 0.00 0 0.00 0 0.00
Ry 21.1 (13.1) 841 (2,760) 30 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Trib. RéTIA 1.6 (1.0) 835 (2,740) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Rg718 2.3 (1.4) 853 (2,800) 10 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Gate G7 15.9 (9.9) 768 (2,520) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
South Fork SF 2.4 (1.5) 762 (2,500) 20 0 0.00 0 0.00 0 0.00 0 &.00 0 0.00
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Table 4.8 continued.

__ 8rook trout - Size grous {cm) .

Elevation Sample time Sculpins _ 0-4.9 - . 5-8.9 10-1s i:??’ X -2 0%

tream Site Km {RM) m (ft) (min) Mo. CFUz  RNo. CPUE  No. CPUC No. cPuz Q.
SF2 3.9 (2.4) 799 (2,620) 25 0 0.00 0 0.00 0.00 0 0.00 0 0.00
Souva S1 1.9 (1.2) 841 (2,760) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Boulder 80ul 31 m (100 ft) 756 (2,480) 25 0 0.00 0 0.00 0 0.00 0 0.0C 0 0.00
Bou2 1.4 (0.9) 829 (2,720) 25 0 0.00 0 0.00 0 0.00 4] 0.00 0 0.00
Clear CL1 0.1 (450 ft) 768 (2,520) 35 36 1.03 0 0.00 1 0.03 0 0.00 0 0.00
CL2 1.6 (1.0) 817 (2,680) 30 8 0.27 0. 0.00 0 0.00 1 0.03 0 0.00
CL3 4.7 (2.9) 878 (2,880) 30 32 1.07 0 0.00 4 0.13 1 0.03 0 0.00
Camas Cam1 0.4 (.25) 853 (2,800) 15 0 0.00 0 0.00 0 0.00 Q 0.00 0 0.00

Upper White River tributaries

Barlow Barl 53 m (175 ft) 890 (2,920) 25 10 0.40 0 0.00 1 0.04 0 0.00 1 0.04
Unnamed Un1 61 m (200 ft) 890 (2,920) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
White R.-upper NR3_ 48.3 (30.0) 768 (2,520) 40 2 0.05 0 0.00 0 0.00 0 0.00 0 0.00
NR4 59.5 (37.0) 890 (2,920) 20 13 0.65 0 _0.00 1 0.05 2 0.10 1 0.05
Total 700-899 m 835 125 0.15 0 0.00 7 0.01 4 0.05 2 0.002
Jordan JlO 3 (11.4) 921 (3,020) 20 0 0.00 0 ©0.00 0 0.00 0 0.00 0 0.C0
Badger 814 31.1 (19.3) 963 (3,160) 30 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
815 33.0 (20.5) 1,073 (3,520) 35 0 0.00 0 0.00 0 0.00 o 0.00 0 0.00
Pine PC1 61 m (200 ft) 933 (3,060) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Trib. 61 m (200 ft) 994 (3,260) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

14T1A
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Table 4.8 continued

Brook trout - Size arsuc (cm
7

j
E] PEE
C

Elevation Samole time Sculm’ns— i 0-£.9 5-9.3 _ 10-14. - . D
Stream Site Km (RM) m (ft) ‘min) No. CPuz No. CPUE No. CPUc No. Pz NG . Jt
Drop DC1 0.2 (0.1) 1,000 (3,280) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Jalland JCl 76 m (250 ft) 1,006 (3,300) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Trib. 814T2A 27 m (90 ft) 1,036 (3,400) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Tolo Tolo1 0.2 (0.1) 1,073 (3,520) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Little Badger L85 9.5 (5.9) 957 (3,140) 15 0 0.00 0 0.00 0 0.00 0 0.00 0
LB6 10.6 (6.6) 1,036 (3,400) 15 0 0.00 0 0.00 0 0.00 0 0.00 0
Threemile TM9 5 26.7 (16.6) 1,036 (3,400) 20 0 0.00 0 . 0.00 0 0.00 0 0.00 0 0.
Trib. TM8T10 1.6 (1.0) 927 (3,042) 25 0 0.00 0 0.00 0 0.00 0 0.00 ] Q.
TMBTIE 3.2 (2.0) 1,036 (3,400) 10 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
TMngA 0.1 (360 ft) 902 (2,960) 10 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Rock R10 23.5 (14.6) 1,012 (3,320) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Gate G8 20.3 (12.6) 975 (3,200) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
G9 21.7 (13.5) 1,061 (3,480) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
South Fork SF3 5.8 (3.6) 951 (3,120) 5 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Souva S2 3.4 (2.1) 914 (3,000) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
33 4.8 (3.0) 1,024 (3,360) 10 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Boulder Bou3 3.4 (2.1) 902 (2,960) 30 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Bou4 4.0 (2.5) 939 (3,080) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 Q.
Bou5 5.3 (3.3) 963 (3,160) ' 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Bou6 6.9 (4.3) 1,012 (3,320) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.
Bou7 8.5 (5.3) 1,061 (3,480) 20 0 0.00 0 0.00 ] 0.00 0 0.00 0



Table 4.8 continued

Brook trout - Size group (cm)
5

Elevation Sample time Sculpins 0-4.9 5-S.9 10-14.9 >15

Stream Site Km (RM) m (ft) (min) No. CPUZ No CPUT  No. CPUE No. CPLUz NG NEI
Cedar Cel 0.8 (0.5) 939 (3,080) 20 g 0.00 0 0.C0 0 0.00 0 0.00 0 0.00
Ce2 2.7 (1.7) 1,000 (3,280) 20 0 0.00 0 0.00 0 0.00 0 0.09 0 0.00
C93 east 5.3 (3.3) 1,097 (3,600) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
(,e3 west 4.5 (2.8) 1,073 (3,520) 35 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Deep D1 1.9 (1.2) 951 (3,120) 10 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Clear CL4 6.1 (3.8) 902 (2,960) 35 22 0.63 10 0.29 39 1.11 21 0.60 0 0.00
CL5 8.0 (5.0) 914 (3,000) 35 34 0.97 1 0.03 7 0.20 9 0.26 3 0.09
CL6 11.9 (7.4) 963 (3,160) 25 0 0.00 0 0.00 4 0.16 3 0.12 2 0.08
CL7 13.8 (8.6) 988 (3,240) 20 3 0.15 0 0.00 9 0.45 4 0.20 1 0.05
CL8 16.4 (10.2) 1,024 (3,360) 20 2 .0.10 0 0.00 4 0.20 4 0.20 0 0.00
. CL9 19.8 (12.3) 1,049 (3,440) 20 3 0.15 0 0.00 3 0.15 7 0.35 0 0.00
Camas Cam2 1.0 (0.6) 902 (2,960) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Frog Fl 0.6 (0.4) 914 (3,000) 30 9 0.30 1 0.03 2 0.07 7 0.23 0 0.00
F2 1.9 (1.2) 927 (3,040) 35 11 0.31 0 0.00 5 0.14 1 0.03 0 0.0C
F3 4.0 (2.5) 963 (3,160) 25 12 0.48 3 0.12 4 0.16 2 0.08 0 0.00
f»'4 5.8 (3.6) 988 (3,240) 40 15 0.38 2 0.05 12 0.30 15 0.50 2 0.07
F5 7.4 (4.6) 1,012 (3,320) 15 0.00 1 0.07 1 0.07 0 0.00 0 0.00
Fe 8.4 (5.2) 1,024 (3,360) 20 0.00 0 0.00 1 0.05 0 0.00 0 0.00

Upper White R. tributaries
Barlow Bar2 2.4 (1.5) 927 (3,040) 35 14 0.40 0 0.00 0 0.00 1 0.03 0 0.00
Bar3 3.5 (2.2) 939 (3,080) 20 4 (.20 0 0.00 0 0.00 0 0.00 0 0.00
Bar4 4.8 (3.0) 945 (3,100) 20 3 0.15 0 0.00 0 0.00 ] 0.00 1 0.05
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Table 4.8 continued

Brook trout - Size grouo (cm) -
tElavation Sample time Sculpins 0-4.9 5-9.9 10-:4.9 _ >15 _
Stream Site Km (RM) m (ft) (min) No. cPug  No. CPUE  No. CPUE No. CPUE Nio¥ CPUE
Barlow Bars 7.2 (4.5) 1,000 (3,280) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Bars, 9.5 (5.9) 1,097 (3,600) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Bonney Bon, 2.3 (1.4) 1,027 (3,360) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Unnamed Un, 1.6 (1.0) 939 (3,080) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 9.00
Total 900-1,099 m 1,080 132 0.12 18 0.02 91 0.08 74 0.07 9 0.01
Tygh Ty 31.7 (19.7) 1,225 (4,020) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Jordan Jy, 214 (13.3) 1,128 (3,100) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
J,5 234 (14.6) 1,256 (4,120) 15 0 0.00 0 0.00 0 0.00 0 0; 00 0 0.00
Badger B,. 34.5 (21.4) 1,164 (3,820) 30 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
B,, 36.1 (22.4) 1,219 (4,000) 30 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Pine PL,  16(1.0) 1,177 (3,860) 10 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
GumJuwac Gum, 0.2 (0.1) 1,170 (3,840) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Threemile TMIO 28.6 (17.8) 1,219 (4,000) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.30
Rock Ryy 25.4 (15.8) 1,177 (3,860) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Gate Gin 23.3 (14.5) 1,219 (4,000) 20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Boulder "Boug 9.7 (6.0) 1,109 (3,640) 30 0 0.00 0 0.00 1 0.03 0 0.00 0 0.00
Boug, 11.6 (7.2) 1,158 (3,800) 40 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Bou,, 13.7 (8.5) 1,195 (3,920) 35 0 0.00 2 0.06 4 0.11 0 0.00 0 0.00
Bou,; 15.9 (9.9) 1,262 (4,140) 30 0 0.00 3 0.10 1 0.03 1 0.03 1 3.03
50“«(; 17.5 (10.9) 1,280 (4,200) 25 0 0.00 0 0.00 2 0.08 1 0.04 i 0.03
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Table 4.8continued

Brook trout - Size group (cn)

Elevation Sample time Sculpins 0-2.9 5-9.9 10-14.3 R

Stream Site Km (RM) m (ft) (min) No. cPuz No. CPUE HNo. CPUz No. CFuc NG . Criz

Swamp swl 76 m (250 ft) 1,116 (3,660) 15 0 0.00 ¢ 0.00 0 0.00 0 0.00 0 0.00

Frog F7 11.4 (7.1) 1,109 (3,640) 25 0 0.00 4 0.16 6 0.24 1 0.04 1 0.04
Upper White R. tributaries

Barlow 8ar7 11.6 (7.2) 1,177 (3,860) 10 0 0.00 0 0.00 0 0.00 0 0.00 0 0.30

Bonney Bon3 3.5 '(2.2) 1,219 (4,000) 15 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Iron Ironl 7.2 (4.5) 1,158 (3,800) 25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

Iron2 7.9 (4.9) 1,201 (3,940) 20 0 0.00 G- 0.00 0 0.00 0 0.00 0 0.00

Green Lake Cr. GLl 1.6 (1.0) 1,219 (4,000) 20 0 0.00 0 0.00 1 0.05 2 0.10 0 0.00

Total 1,100-1,299 m 495 0 .0.00 3 0.02 15 0.03 5 0.01 3 0.01

Tygh T18 33.6 (20.9) 1,341 (4,400) 15 0 0.00 0.00 0 0.00 0 0.00 0 0.00

Badger 818 37.0 (23.0) 1,341 (4,400) 25 0 0.00 0.00 ] 0.00 0 0.00 0 0.00

Gate G11 2471 (1530) 1,366 (4,480) 14 0 0.00 0.00 0.00 0 Q.00 0.00

G12 24.9 (15.5] 1,402 (4,600) 10 0 0.00 0.00 0.00 0 0.00 0.00

Total 1,300-1,499 m 64 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

White River system total 4,009 1,084 0.27 27 0.01 113 0.03 83 0.02 14 0.003




Table 4.9 Length of salmonids in White River, 1983 (backpack electrofishing gear).

Mean fork Standard Size

Stream system Species Tength {mm) deviation range {(mm)
Tygh Cr. Rb 9.1 48.9 20-253
Threemile and Rock Cr. Rb 9G.3 44.9 26-280
Boulder Cr. Rb 97.6 47 .6 22-197
BT 78.0 42.2 41-180
Clear Cr. Rb 87.8 39.7 31-191
BT 89.4 34.4 36-179
Upper White River Rb 84.1 48.7 28-212
tributaries (above BT 134.4 70.8 54-259
Barlow Crossing)
White River - Rb 93.1 47.5 20-280
tributaries BT 89.9 37.2 36-259
Mainstem Whtie River RB 89.8 47.3 39-191
- middle and uppera BT 127.5 42.6 69-171
- Tower? Rb 185. 3 69.0 £4-370
Wf 189.4 75.8

120-392

Sample
number

729

368

122
17

71
209

Jul.
Aug.

Oct.
Cct.

Sep.
Sep.

. 24

10

. 30
. 30

aSamp]ing Timited to 1 site in middle White River and 2 sites in upper White River.

bSamp]ing conducted with boat electrofishing gear.



Table 4.10.  Native salmonids sanpled with boat electrofishing gear in lower Wite River, 1983

and 1984,
Rai nbow trout VWi tefish

Nurber Catch rate Mean fork — Nunber Catch rate Mean fork
__ --Date--- sanpl ed- (fish/m nute) length (cnj  sanpled (fish/mnute) length (cm
23 Septenber- 1983 27 1.4 18.5 54 0.34 18.9
29 March 1984 6 0.1 26.2 16 0.29 33.5
15 May 1983 6 0.11 24.2 g 0.16
19 June 1984 40 0.38 19.5 3 0.33 30.4
19 July 1984 67 0.86 19.5 29 0.37 17.8
09 August 1984 160 0.98 20.6 bl 0.37 15.8
21 August 1 9 170 113 2.1 60 0.40 15.8
10 Septenber 1984 21 1.28 18.3 3 0.18 2.1
25 Septenber 1984 218 1.65 18.5 68 0.40 18.7
05 Cctober 1984 215 1.16 18.5 74 0.40 19.0
08 Cctober 1984 146 0.95 2.2 66 0.43 18.8
01 Novenber 1984 88 0.69 2.4 ar 0.68 5.1

162



Table 4.11.  Percentage and nunber of legal trout 015.2 cmor 6 in) in the Wite River basin,
1984 WId rainbow trout except where noted.

legal trout (% Reach expansi ons
Stream Reach Site Site Reach mean Nunber Length (M Area (m?)
Wite River | 182 84 84 4,105 7,040 162, 156
[l l 23
! lg 2 5,450 41,760 576, 000
] l 1
! 21 17 1,329 12,480 133,649
|V l 64
79 1 529 4,320 28, 496
Tygh Creek | !
! 1.
3 19 7 1,005 7,680 66, 628
[l l .
2 5
| 3 1(% 6 718 7,200 42,983
I
! 8
3 0
4 9 5 h43 10, 560 31,981
IV l 12
! No fish ) 125 3,360 6, 560
V No fish 3,200 4,783
Jordan Creek | l 8
. 18 13 967 3,520 15, 638
[ l 5
! !
3 26 4 718 8,320 34,198
] l 4
. 40 ? 1,852 10, 080 31,811
Badger O eek | | 18
. g 1l 992 4,000 27,479
[l l 1
! 12 12 799 3,200 27,048
1 l 1
! 4
3 ) ) 755 5,600 44,311
[V l 4
. 1(3) 9 1,31 11,680 62,200
V l 4
! A 3 2,742 10, 720 61, 369
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Table 4.11.

(continued)

Leqal trout (%)

Reach expansions

Stream Reach Site Site Reach mean Number Length (m) Area (m?)
L. Badger Creek I 1 0
2 3 2 205 6,720 19,961
II 1 6
2 No fish 3 115 5,280 11,511
Threemile Creek I a/ 1 21
2 21
3 23 22 3,816 11,600 29,547
II 1 2
2 8 5 631 4,480 15,827
III 1 No fish
2 No fish 6,880 18,582
Rock Creek Ia/ 1 0 b/
2 No fish 0 0 0 0
IT a/ 1 0
2 12 6 381 5,280 11,844
III 1 5 5 763 9,600 27,008
Gate Creek 1 a/ 1 No fish
2 No fish 0 0
II 1 0
2 18 9 120 6,720 15,499
III 1 18
2 11 15 464 6,720 16,254
S. Fork Gate I 1 0 0 0 2,880 5,257
Boulder I 1 27
2 8 18 442 3,680 18,497
II 1 4
2 7
3 5
4 26 1 762 9,920 40,437
I1I 1 7 (17 ¢/)
2 50 (0 c/) 29 (9 ¢/) 281 (116 ¢/) 4,000 14,734
Forest I 1 14 14 342 2,560 5,452
Clear I 1 13 (18 ¢/)
2 19 (0 ¢/) 16 (9 ¢/) 457 (38 ¢/) 2,400 21,175
II 1 21 (6 ¢/)
2 0 (25 ¢/) 11 (16 ¢/) 282 (930 c/) 10,080 70,186
III 1 100 b/ (11 ¢/)
2 29 (8 ¢/) 65 (10 ¢/) 406 (708 c/) 6,400 77,469
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Table 4.11. (continued)

Legal trout (%) Reach expansigns
Stream Reach  Site Site Reach_mean Number Length {m) Area (m?)
L. Badger Creek I 1 0
Frog I 1 0 (4 ¢c/)
2 0 (2 ¢/) 0 (3 ¢/) 0 (313 ¢/) 7,360 41,026
II 1 0 (67 ¢/) 0 (67 ¢/) 0 (718 ¢/) 5,120 53,950
Barlow I 1 4
2 11 8 203 4,320 19,931
II 1 4
2 20 12 378 4,320 16,025
ITI 1 18 18 108 1,600 3,649
Mineral I 1 0 (50 c/) 0 (50 ¢/) 0 (173 ¢/) 4,880 15,203
Iron I 1 31 3 498 4,320 12,361
Buck I 1 0 0 0 3,200 9,070
Bonney I 1 0 0 0 1,600 5,087

a/ Numbers of fish, reach length, and reach area are adjusted to account for intermittent
sections of stream.

b/ Only one fish in site.

¢/ Brook trout.
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Table 4.12. Location of sanple areas in the Wite River basin where scales
were collected, 1984.

Nanme of sanple area Stream sections included in sanple area
Lover Wite River Mai nstem Wite River below Cear Geek
Upper Wite River Mai nstem Wite River above Cear Creek
Lower Tygh Creek system Tygh Creek below falls (km 20.2)

Jordan Creek below lower falls (km 1.4)
Badger Creek bel ow Bonney Crossing

Upper Tygh Creek Tygh Creek above falls (km 20.2)
Upper Jordan Creek Jordan Creek above upper falls (km 3.5)
Upper Badger Creek Badger Creek above Bonney Creek
Little Badger COreek
Threemle Creek Threemle Creek and tributaries
Rock and CGate creeks Rock, Gate creeks and tributaries
Boul der Creek Boul der Creek and tributaries
Cear and Frog creeks Cear, Frog creeks and tributaries
Upper Wiite River tributaries Tributaries above Cear Creek

confluence Barlow Bonney, Iron
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Ficure 4.14 Data form for scale collections from resident trout in the !hite River

Stream

£

LECTROFISHING FIELD FORM

Location

basin

Sample area

Date

Start time

End time

Crow Temp:  Water _ Ae oo
Sp_ Sp_ Sp Sp_ S T s ,,_‘_-
L (mm) g No. Mg FU (mm) | No. Ryg FL (nm) [ No. R/g FU (mm) | No. R/g TL (nm) o No. Ryg
— [N NN NN NN U NN DN MU SRS UHN BN NN G S DI JEy N O S, ] - [
L] _ O N SRR B S PN NN R B JRENED A LY N G S S —— JEN A R _
Scale Summary
Size Group (mm)
0-49 50-99 100-149 > 150

Random

Selective
COMMENTS: -
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Figure 4.15 Summary form for collection of scales from resident trout

Scale Collection Summary Form

WR-6

River System Species
Year
Sample Scale Sample Scale
Location |Date | area |[No. R/S |Length JLocation |Date area No. R/S | Length
— -
= D
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Data on analysis of scales fromresident trout are in Tables 4.13
to 4.16.

Genetic Characteristics

Resi dent rainbow trout were collected from9 popul ations in 16

| ocations in the WWite River basin in 1984 (Table 4.17). Durin
May and June 460 trout were collected with backpack shockers an
frozen whtin 1to 2 hours. These fish were delivered to Oegon
State University where they were anal yzed by el ectrophoresis
(Qurrens 1985) to determne the genetic characteristics of the
rainbow trout in the Wite River basin. Qoliths were al so
collected fromthe fish and stored. These may be used to
differentiate between resident rainbow and juvenile steelhead in
future eval uati ons of anadronous fishintroductions. These data
are presented in Tables 4.18 to 4.24.

Fi sh D sease

Resi dent trout were collected in the Wite River basin during three
different time periods and were examned for disease. i1 1983 269
rai nbow trout and 200 brook trout were collected from 12 areas
durin% the sanni n?< period for brook trout. Fish were collected

wi th backpack shockers in streanms and with gill nets in |akes.
These fish were examned for viruses, bacteria, and parasites.
Fifty-four rainbow in spawning condition were collected in My 1984
and were examned for viruses. Thirty-five rainbow were collected
fromthe | ower reaches of the watershed in Septenber and were
examned for- parasites and bacteria.

Wiet her Ceratonyxa Shasta is present in Wite River was determ ned
by hol ding 100 susceptible trout (Roaring River stock) in a live
box in Wite Rver for 3 weeks. In addition, 100 resident trout
fromthe Wite river basin were held for 3 weeks in the Deschutes
River, whichis known to have C. Shasta (Ratliff 1983). A control
grouE of 20 susceptible trout (Roaring River stock) was al so held
In the Deschutes. After exposure, the fish were transported live
to the Fish Disease Laboratory at Corvallis and reared in 68L tanks
with pathogen-free well water at 12°c. Mrtalities were renoved
daily and examned for C. Shasta sFores. After 81 days at the

| aboratory, the survivors were killed and examned for spores.

Data on diseases found in fish fromthe Wiite Rver basin are in
Tables 4.25 to 4. 27.

181



Table 4.13. Mean back-cal culated fork lengths (cm of rainbow trout

collected in the Wiite River system 1984.

Sanpl e area 1 2 A%e 4 5
Lover Wite River 11.9 18.1 30.1 a
Upper Wite River 10.1 al 15.4 a
Rock-CGate creeks 9.3 13.6 19.6 a/ 19.6 a/  22.5 al
Lower Tygh Creek 9.0 13.2 17.7 23.1 31.8 a/
Upper Wiite R tributaries 8.6 12.3 16.2
Boul der Creek 8.4 11.5 14.1 15.5 a/  17.3 &/
Clear-Frog creeks 8.1 11.9 14.6
Upper Jordan Creek 7.6 10.7 14.4 17.5 a/
Upper Tygh Creek 7.5 11.5 13.9
Upper Badger Creek 7.1 10. 4 13.9 16.9 17.7 al
Threemle Creek 6.8 10.9 13.0 16.3 a/

al Sanple size of fewer than five fish.
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Table 4.14.  Mean annual growth (cn) of rainbowtrout in the Wite River system
at growmh years 1 and 2.

Sarm| Gowh Year | - IGrowth.Year 2 B
_Sanple area Sanpl e size Mean grow anpl e size Mean grow
t‘OW—)I’_WTFFeE%I ver TTD42 1199 LA L
Rock- Gate creeks 75 9.2

Lower Tygh Creek 7 8.9

Upper VWhite River tributaries 74 8.6 9 3.8
Boul der Creek 94 8.4 9 3.0
Clear-Frog creeks 93 8.1 24 3.2
Upper Jordan Creek 75 7.6 10 3.4
Upper Tygh Creek 76 1.4 10 3.5
Uﬁper Badger Creek 95 1.1 17 2.8
Threem e Creek 76 6.8 10 3.0
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Table 4.15. Pairwise comparisons of mean annual growth of rainbow trout in the White River system at growth year 1.
Location 2 3 4 5 6 7 8 9 10

1. Lower White River 2 691 a/ 2.986 a/ 3.316 a/ 3.561 a/ 3.846 a/ 4.313 a/ 4.477 a/ 4.824 a/ 5.102 a/

2. Rock-Gate creeks 0.295 0.625 0.870 a/ 1.155a/ 1.622 a/ 1.786 a/ 2.133 a/ 2.411 a/

3. Lower Tygh Creek 0.330 0.575 0.631 1.327 a/ 1.491 a/ 1.898 a/ 2.116 a/

4. Upper White R. tributaries 0.245 0.530 0.997 a/ 1.161 a/ 1.508 a/ 1.786 a/

5. Boulder Creek 0.285 0.752 a/ 0.916 a/ 1.263 a/ 1.541 a/

6. Clear-frog creeks 0.467 0.631 0.978 a/ 1.256 a/

7. Upper Jordan Creek 0.164 0.5M 0.789 a/

8. Upper Tygh Creek 0.347 0.625

9. Upper Badger Creek 0.278

10 Threemile Creek

a/ Significant at P <0.05.

Table 4.10. Pairwise comparisons of mean annual growth of rainbow trout in the White River system at growth year 2.

. Location 2 3 4 5 6 7

1. Upper White R. tributaries 0.641 0.101 0.544 0.132 0.785 a/ 0.254

2. Boulder (reek 0.540 0.004 0.773 a/ 0.144 0.895 a/

3. Clear-frog creeks 0.544 0.233 0.684 0.355

4. Upper Jordan Creek 0.777 a/ 0.140 0.899 a/

5. Upper Tygh Creek 0.917 a/ 0.122

6. Upper Badger Creek 1.039 a/

7. Threemile Creek

b/ Significant at P <0.05.
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Tabl e 4.17. Popul ations and sanpling locations of rainbow and Steel head trout
in the Deschutes and Wiite rivers, 1984.

Nane of sanple area

Stream sections included in sanple area

Lower Wite
Lower Tygh

Jordan

Upper Tygh
LPPt le yB%dger
Threem | e
Rock

Gate

Bar | ow

Deschut es
Round Butte

Lower Wiite River above Wite Rver Falls

Tygh Creek upstream fromthe confluence of Tygh Creek
and Wiite River

Jordan Creek above the second waterfall

Tygh Creek above the waterfall

Little Badger Oreek

Threem |l e Creek

Rock Creek (primarily above reservoir)

Gate Creek

V\hitCre Rli(ver at Barlow Creek, Barlow Creek and Buck

ee
Mai nstem of the Deschutes River at Nena Creek
Round Butte Hatchery (Steelhead)
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Table 4.18.  Enzymes, abbreviations, and nunber of loci used in electro-

phoretic analysis of rainbow trout populations in Wite Rver and
rainbow and Steelhead trout in the Deschutes River.

_ Enzyne Abbreviation Loci
Aconitase ACO 1
Adenosine deaminase ADA l
Alcohol dehydrogenase ADH 1
a-glycerophosphate dehydrogenase AGP 4
Creatine kinase CK 2
Glutamate-oxalacetate transaminase GOT 4
Isocitrate dehydrogenase IDH 3
Lactate dehydrogenase LDH 5
Malate dehydrogenase MDH 4
Malic enzyme ME 4
Phosphoglucose isomerase PGI 3
Phosphomannose isomerase PMI |
Peptidase (glycyl-leucine dipeptide) GL 2
Peptidase (leucyl-glycyl-glycine tripeptide) LGG 1
Peptidase (l-phenylalanyl-l-proline) PHAP l
Phosphose glucomutase PGM 2
Phosphoglycerate kinase PGK 2
Sorbitol dehydrogenase SDH 2
Superoxide dismutase SOD 2
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Table 4.19. Genetic distance, genetic identity, and average heterozygosity of rainbow trout in the White and Deschutes rivers and of steelhead
trout from Round Butte Hatchery. Nei's genetic distance above diagonal. Average heterozygosity on the diagonal in parentheses.
Genetic identity below the diagonal. (Currens 1985).

Population 1 2 3 4 5 6 7 8 9 10 11
1. Lower White (.067 0045 002 2 g 00500 ¢ .006617 ¢/ .00674 b/ .00636 b/ 00663 .00815 ¢/ .01055 ¢/ 00533 ¢
2. Lower Tygh .9955 062 0045 00395 ¢ 004 00448 00710 b/ .00182 01495 ¢/ .01533 ¢/ 01215 ¢/
3. Jorgan .9979 .9955  (.0457) .01984 ¢/ .00992 ¢/ 01004 a/ 00389 a/ .00. 01136 ¢/ .01912 ¢/ 0120 ¢
4. Upper Tygh .9950 .9961 .9804 (.0196 .00701 ¢/ 00657 ¢/ 00466 c/ 00371 ¢/ .06569 ¢ .01635 ¢/ 00992 ¢/
5. Little Badger  .9934 .9959 .9901 9930 ( 0446 .00167 01288 ¢/ .00382 b/ .00204 .0103 ¢/ 0103 ¢/
b. Threemile .9933 .9955 .9900 .9935 .9983 (.0494) 00968 c/ .0020¢ 00103 .00964 ¢/ 00963 ¢/
7. Ro k 9937 .9929 .9961 9954 .9872 .9904 0595) .0078: 0117 ¢/ .02238 ¢/ 01473 ¢/
8. Gate .9934 .9982 .9926 .9963 .9962 .9980 9922 (.0476) .0033 .01457 ¢/ 0122 ¢/
9. Bar ow .9919 .9851 .9887 .9364 .9990 .9980 9889 .9967 (.0483) .01280 ¢/ 01247 ¢/
10. Deschutes .9895 .9848 .9811 .9838 .9899 .9904 9779 .9855 .9873 (.0981) 0077 ¢/
1. Round Butte .9947 .9879 .9881 .9901 .9897 .9904 9854 .9879 .9876 .9923 044
a/ Genetic distance significantly different from 0 (P < .05)
b/ Genetic distance significantly ditfterent from 0 (P < .01)
¢/ Genetic distance significantly different from 0 (P < .005
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Table 4.20. Loci at which statistically significant differences in isozyme frequencies occur in comparison of
White River and Deschutes River rainbow trout populations. Numbers in table are the level of
significance at: P<0.05, P<0.01, and P<0.005 (Currens 1985).

L

_Population ACD ADH AGPD-1 IDH 3.4 LDH 4 MDH 1?ZUS MDH 3.4 ME 3 PEP-GL PGI 2 PGM 2 SQOD

Lower White .005 .05 .05 .05 .005 .005 .05 .05 .005
Lower Tygh .005 .05 .005 .005 .05

Jordan .005 .005 .005 .005 .005 .05 .005
Upper Tygh .005 .01 .005 .005 .01 .01

Little Badger .005 .05 .005 .005 .005 .05 .05

Threemile .005 .005

Rock .005 .05 .005 .005 .005 .05 . 005 .005
Gate .05 .005

Barlow .005 .005 .05 .05 .005 .05
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Table 4.21.

Loci at which statistically significant differences in isozyme frequencies occur in comparison of

White River rainbow trout populations and Round Butte steelhead.

Numbers in table are the level

of significance at: P<0.05, P<0.01, and P<0.005 (Currens 1985).
Locus

Population ACD ADH AGPD -1 IDH 3.4 LDH 4 MDH 1,2 MDH 3.4 ME 3 PEP-GL PGI 2 PGM 2 S00
Lower White .005 .005 .05 .05 .05
Lower Tygh .005 .005 .05
Jordan .005 .05 .05 .005 .005 .005 .005
Upper Tygh .005 .05 .005 .005 .005 .005 .005
Little Badger .0 .05 005 .005 .005 .05 .05 .01
Threemile .01 .05 .05 .005

Rock .005 .05 .005 .005 .05 .05 .05 .005 005
Gate .05
Barlow .01 .05 .005 .005 .005 .005 .05
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4.2 2 Date of earliest recorded introduction, total nunbers released,
mean nunber- released per year of stocking for rainbow trout in
| akes and streamin the Wite R ver drainage.

o = e m e A e = = T = e e = e e = A Se Me N A e e e e e S e WM s Am e e MR e Sm B Sw SN Be Tm S e o e e e e = e e

Earliest Total Mean Number/

Location . Introduction Number ~ Year Stocked
Badger Creek 1924 84,008 3,909
Badger Lake 1939 169,213 6,267
Baker Ponds 1982 6,094 2,031
Roulder Lake 1966 49,506 24,753
Clear Creek 1952 16,540 1,378
Clear Lake 1953 1,491,535 55,242
Cody Ponds 1967 18,180 9,090
Frog Lake 1952 241,323 9,653
Jean Lake 1983 500 500
Pine Hollow Reservoir 1970 693,918 53,378
Rock Creek Reservoir 19353 333,904 11,514
Smock Prairie Reservoir 1976 17,563 2,509
Tygh Creek 1936 B3,000 28,333
White River 1934 592,976 16,026
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4.23 Date of earliest recorded introductoin total numbers released,
mean nunber released per year of stocking for brook trout in
| akes and streamin the Wite River drainage.

Locati on IIEr%rrlti)gaE:t I on -TI\CI)LJtna}oler -N\l(eganr NSutnc;?:ekre/d
Boul der Lake 1938 110, 557 4,607
Little Boulder Lake 1953 20, 982 1,049
Catal pa Lake 1952 8, 744 1,093
Cear Creek 1938 10, 000 10, 090
Cear Lake 1934 417, 236 26, 077
Frog Lake 1934 78,870 9, 858
Green Lake 1953 3,232 1,077
Jean Lake 1938 32, 467 1) 433
Upper Twin Lake 1939 18, 104 2,012
Lower Twin Lake 1953 38, 850 1,532
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Table 4.24 A Stocking Hstory of the Wiite River Basin from 1934-1984. al

Ral nbow Trout Brook Trout

Locat ion Yea 1 Numher  weight  Lengt hHatchery® nomher I gt Length I-Iatcheryb

RADGER TRELR {634 20000 - - -
1724 tanad - - -
1937 FOIIEY - - -
1952 oo 500 14-12 -
1953 SR t38 1214 s
1754 2741 18 5-8 s
1955 750 100 b-¢ L5
1939 9:1) 220 g-10 03
1954 1483 237 g-1a {5
1957 1953 405 £-§ a5
1558 1414 325 £-8 03
IEN 1944 270 £-8 5
1980 213 268 {n-12 iS5
175 073 H1E0 g-io 18
1962 234 290 19-12 s
1943 £04 Rl 16-12 ns
1964 1405 437 fn-12 (i
1767 1eag 280 -1z 25
1985 g 278 g-1u fs
{959 20400 oo rn-12 as

1 -
1979 000 679 g-1 5
1371 4024 982 g-14 5
-1

1972 2603 £97 { s
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Table 4.24 (continued)

Rai nbow Trout Brook Trout
Locat ion Year ~ Number  Wight  Length I-Iatcheryb Nimber ~ ight  Lengt hratchery®

ADGER LAVE 1939 170 - 2-4 -
1952 15502 145 2-4 -
1757 4951 157 10-12 -
1953 1300 100 5-8 -
{754 1801 kb - -
1age 2001 o - 05
1704 el ST - 05
1957 19010 2856 2-4 -
1958 {001 77 2-4 HR
1959 {0060 S0 2-4 ng
1957 24 584 g-10 -
1944 2000 800 g-1u -
{9572 2838 211 g-10 03
1947 2900 1500 fo-12 08
1755 1588 N 9-14 £s
1945 f1en 30 §-10 i3
fesh 4063 6 D S U 63
1947 i N 8-1u {13
|37 260 49 -1y 2
178 £D03 a7 e-in 25
1659 £012 tete 8-t £s
1973 126 932 18+ (3
1879 £ 1270 g-1g oS
1971 G574 PSS! g-10 i
1572 7999 1T B-11 s
1973 11577 JETS 1=z 7
g14 £I03 1910 a-{n &
1975 £313 1830 E-10 5
1330 5995 2914 1-12 0g?
1982 E&70 JEN0 10-12 0s?
1984 - - [s?
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Table 4.24 (continued)

Rai nbow Tr out Brook Trout
Locat ion Year  Number  Wight  Length I-Iatcheryb Number  Wéight  Lengt hatchery®

2 LOS 30 -4
£7 4004 143 2-4 -
84 1049 - 2-4

BAKER FrNDE

BOU DER LGIE 1978 , vogh - -
1279 fGy - -4 R
1937 1350 0 -4
15y 4945 19 o-4 HR
1954 2030 14 -4 bF
1955 200 7 -4 HR

583 1372 & 2-4 -
1959 1985 L5 -4

1547 1929 5.7 -4 -
1951 1370 4 -1 -
192 isd 2 -4

LTS 1590 £ -6 He
1954 £ 2-¢

1965 s g 0-7 HE
1756 Bt 2043 1-4 HR 1398 b -4 HR
1984 4129 13 -4 He

1G6s AOED 178
1957 1993
1958 049
1389 1920

t

LSS S I G )
'

- o ;
)
za

>
1
)

[ R TR = I |
T ora T 5
1
+a
Ealins Binal

1979 1950 -
b Lan (-7 Fe
1572 1850 5 7-4 £k
I 2000 {0 n-7 -
b 405 10 -7

1983 1en! na
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Table 4.24 (continued)

Rai nbow Trout Brook Trout

Locat ion Year  Number  Wight  Length Hatcheryb Number ~ Veight  Length Hatcheryb
-

LITTLE BCGULDER LAKE 1753 1584 18 -4 HK
: 555 ' G0 1 -4 HR
1957 913 3 -4 -
1953 G45 Rt 2-4 HR
1964 1070 1 2-4 H&
1745 1042 2.9 2-4 e
1645 239 I 2-4 HR
1587 797 3.5 2-4 HR
1958 1020 2 0-2 FR
1959 9! 4 0-2 FR
1971 1140 I -2 Fr
1971 80 2 (i-2 k&
197y 745 2 2-4 FR
1975 1600 -2 -
1974 {000 it [ -
Ay 19£4 4 6-2 -
1774 tonl 3 (-7 -
1478 b 5.5 00 -
1750 FERN : t-7 -
1983 534 ? 2-4 FR
CATALPA LAK 1752 1150 {0 2-4 -
{753 392 g o-4 -
1954 {0149 R 2-4 -
1955 1560 3 2-4 -
1952 218 : 2-4 -
1950 954 26 -4 -
t3id 941 I 224 -
1948 1020 2 0-2 FH
CLEAF CREEK 1978 {0400 - - -
1952 116 535 10-12 -
1953 1201 1092 12-14 0s
1954 1901 2R8 6-5 05
172 700 109 6-8 5
1955 gog 171 g-19 05
1554 R 142 £-8 1
1957 1599 3 5-8 15
1758 1472 1331 5-8 {3
1749 1453 95 -9 as
740 1455 75 g-1¢ a5
1951 T80 252 B-10 i3
1267 Al 20 10-17 05
19¢2 630 125 g-14 {15
1953 1250 £ {0-17 0g
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Table 4.2 4 (continued)

Rai nbow Trout Brook Trout

Locat ion Year Number W eight Length Hatcheryb Number Weight Length Hatcheryb
CLEAR LALE 1924 22504 - - -

1713 5060 - - -

1924 10920 - - -

{ora (DB - - -

1653 1004 30 t-a - 970 150 -1 -

1354 fa6d 2 6-3 - -

135 2004 134 s-9 - 9360 2-4 -

1756 5010 150 4-h 25

{557 15000 159 -4 05 15120 - - -

13953 42750 1759 ;-a HR

{959 15105 570 2-4 05

139 40934 Loz 2-4 BY

1959 20040 6100 2-4 HR

1960 11393 1043 h-8 HR

1761 G344 405 4-5 {i5 0189 09 2-4 Fa

1361 S0429 1174 4-4 HR

1342 54450 1040 Z-4 HR {10224 34 -4 R

1787 25052 L5 274 (3 45600 g0 2-4 05

1963 25027 §13 Z-4 W

1964 24792 2148 4-i g 16439 610 2-4 FR

L9L4 12700 1409 4-h 8

1955 a7 915 Z-4 HR 1714 4 2-4 HF

1945 dc907 211 I1-2 F&

1544 43508 7873 24 HA 44379 191 2-4 HRFR

157 700 341 2-4 us

1547 RV 7506 12+ ng

1748 25023 335 2-4 s 1270 14 -z FR

1953 S0064 1347 2-Q ¥l

1970 25029 356 Z-4 03

1974 11550 212 2-4 gL

1370 23500 125 e2 WL

1974 409 200 [0-12 H&

271 213860 5 -2

1971 14912 794 2-Q ng
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Table 4.24 (coentinued)

Rainbow Trout Brook Trout

Location Year Number  Weight Length HatcherytJ Number  Weight Length Hatcheryb
CLERS 1 B (OONTINUEDY 137 Pl te-12 a5

1972 24T 2-49 HE 35020 205 - £si?)

1772 978 2-4 os

1972 2310 4-4 9

1772 7135 &-8 Qs

1372 UKy 15-22 I

1971 tB3E 24 =

1973 1175 EROOD 5

1374 2 1-5 -

{774 LEN g-1n 05

1375 738 7-4 [

1975 1373 5-9 5

1774 1274 &-5 05

1974 7845 BEGOD 0s

13973 15068 17 2-4

1687 KA USR] 10-12 -

{584 20057 - - -
00¢ PONDS 177 Slen 5 2-4 -

[de3 {508 JEG 2-4 -
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Table 4.24 (continued)

Rai nbow Trout

I-Iatcheryb

Nunber

Brook Trout

Lengt hHatcheryb

Locat ion Year  Number  Weight  Length Véi ght

FROB LAKE 1924 10250 - - -
162 {E0Hn - - -
1937 0000 - -
EAL] SO00 - - -
1729 40040 - -4 - HR
1952 2035 185 -8 -
253 2540 785 &9 -
155 1999 A 5-8 5074 1% e -
1955 Ot 1839 £-8 4500 5 - -
1954 2040 140 4-8 R 2052 17 7-4 _
1556 3000 750 8-10 R
1754 5010 150 4-4 ®
1257 26018 375 i-4
1958 101§ 188 8
1953 Rig S5t g HE
195 {104 1B& 2 ag
1958 734 T80 12 L5
1959 R 560 8 Hi
1557 5778 1324 4-4 03
1240 {0170 2775 g-10 HR
195 {0254 3450 2-10 as
124 2080 B2O 16+ H]
1962 16053 2938 g-19 He
1963 6990 3000 1¢-12 G35
19¢7 57 912 B-10 HR
155 £520 2200 g-10 05
1964 1513 Bl4 8 i
1583 3900 §50 g-10 HE
{357 5012 2423 g-1o s
19£5 399 NN i {3
1985 {50 54 14 03
1966 2722 872 B-10 Lo
955 geod 2993 g-10 5
1748 eno 732 g-10 K&
1348 AT 2610 §-10 as
1759 9162 I223 B-10 HR
1967 4014 1130 B-10 05
1970 150 1093 BRO0D 03
{370 £L51 R4 1 HY
1979 4001 14467 g-10 08
1371 £OG0 7725 g-10 ke
1971 4008 1195 a-10 03
1972 100 429 0 {ic
1972 5994 047 [o-12 4R
1972 1813 1995 10-12 03
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Table 4 .21 (conti nued)

Rai nbow Trout Brook Trout

Locat ion Year ~ Munber  Weight  Length Hatcheryb Nimber  Weight  Lengt hratchery®

FROG LARE (CONTINGED) 1773 10097 REL 3-10 k7
1373 £91 309 10 s
1973 59 700 24+ 05
1374 10200 MK g-10 {3
1675 10824 J34g 8-12 03
1975 137 1613 T 43
1590 2599 100 e-10 0?
jog0 141 fus? 244 03
1967 7004 anis fo-12 ng7
1992 147 1325 24+ D57

GREEN LAKE 1953 392 2-4 HR
1954 1040 z-4 HR
1955 {299 4 -4 HR

JEAN LavE 1919 SanTE -
1919 £0G00 - 2-4 HR
1957 350 U -t -
1253 85 8 2-4 -
1754 1340 8 2-4 -
1655 20 2-4 -
17957 {5 2.5 2-4 -
1759 218 z -4 -
1962 94 2.6 2-% -
19463 945 3 2-4 HR
1765 {ukd 2.5 -4 HR
{74 §53 T2 b2
1747 597 LE 2 HF
1948 10z Z 0-2 FR
1950 989 S FR
1979 1146 Y FR
1971 gae 2 2-4 3
1972 740 T 02 FR
167= 2000 1 2-4 -
1374 P 3 2-4 -
1977 {074 LAY -
1378 toet I 28 -
1979 1015 2.3 2-4 -
1992 5007 - - 0s
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Table 4.24 (continued)

Rai nbow Trout Brook Trout
Location Year  Number  Veight  Length I-Iatcheryb Nmber  Wight  Lengt huatchery®

FIME HOLLOW RESERVOIR 1770 16504 72 2-10 {3
1370 Set1? 97% 2-4 0s
1971 4343 770 2-4 s
1572 S0644 £43 -4 05
1972 (e EALY 5-3 {i5
1372 $004 109 18-12 05
g7 TG00 P e-12 S
1973 43950 575 -3 08,4l?
1774 35089 2078 2-6 [
1975 79123 1628 2-4 05"
1974 75250 1803 2-4 g "
1377 29971 £37 2-4 ps
1577 7000 2844 g-19 g5 °
1978 IRC00 37 2-4 05"
1976 9952 3734 g-10 i35
1779 H0I0 455 2-4 05"
12 2314 2240 §-1n s
380 Ia7a G40 -4 0z
1959 9139 214z i0 257
1982 G004 1154 2-4 gz
1982 7000 2450 g-1n 05?
384 21009 - 2-47 s
1584 gah0 - A-107 15?7
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Table 4.24 (continued)

Locat ion

Year

Rai nbow Trout

Brook Trout

Nunber

Véi ght

Length

Hatcheryb Nunber  Viéi ght Lengt hHatcheryb

RACK CRCER WESERYDIR

-0

[N IS Rl
~
i

- e e e b s bt e r s e A e e e i e e et b e rd e e e e e
Ct
~ e~ e
[

U T R R
L~ CEe G e

H
-
OO T T~

1374
1970
1370
1979
1371
1971
137%
19772
{477
1373
1374
1375
1375
1576
1377
{978
{978

[N
e

n o
IR = BN e T & « B

P
=)
ey

R R S T B

I o ]
1

5187
4320
£70
S5an
G
4317
dii;
LRI

75
Siel
5924

|

105
goes
15400
21434

149

185
100720
5002
25114
10002

190
000
5999
73759
B |

BNEE)
035
1452
2720
270
gl
352

nTe

Gy
2506
00
1751

1500

[ R I I ]
L e = ™ o] m ot

o
+

e T

f
€
ra

t el

3 I e e DD L e O O~ > TN O~ O O~ O
- . 1
a o

\
[ =t

W0

2 4
A o i -
s =3

fend

i
— L = i
D

O OO rd QO N3 R3O
[

g-14
BE00D
g-10
Benen
B-10
BRION

20

O ™o '

[ w]
[N AR o I & o B S I |

-

fom}

(o)

[ e

fam ]
LS o Y S S R ¥ S TR s}

[}

2

fant}
o

{5

=3 3 ot
el

[ R e N it
SR s R

a
i eal

fy
(3

= C3 D w
(77 By )

[ten TR o
oY L

fomn ]
i

LI
[ S RS b

[ i v )
[751

0
05,61
05,41
05, 42
63,41
08,41
03,41
05,41
08,41



Table 4.24 (continued)

Locat ion

Year

Rai nbow Trout

Nunber

Véight  Length

b

Hat chery Nunber

Brook Trout

Viéi ght

ROCH CFEER FEGERVEIR
(LORY INUED)

SEOLE PRALRIE

RESERYLER

177
1579
1380
1980

a2

[AENS
18

1984
1584

1500
1575
1008

7

G012
2
2CED

-
{03k

sl &-lo
2704 * BRTOD
222 g-10
§73 HECUY
152 2-19
F 300 2oL
- g-107
- EROOD
0 2-4
45 2-4
72 -4
200 12-14
35 2-4
158 2-4
179 2-4
&0 2-4
- -4
g-10

202
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rable 4. 24 (conti nued)

Rai nbow Trout Brook Trout
Locat ion Year  Nunber  Weight  Length |-Iatcheryb Nurber ~ Véight  Lengt hHatchery®

THIN LAdES 1778 ' 4000 - 7.5 HR
(HORTH/LFFER) 1953 1654 15 3 HR
15595 240 7 i HE
1743 . 23 § ? 4R
3¢ 1393 7 2= Ha
16:3 205 f 0-7 FR
1353 1920 B (-7 FR
1370 1140 : n-2 kR
1374 gon 2 2 F/
(SOUTH. LOUER) 1553 1caq 16 3 e
1754 2400 7 2 HR
154 j020 I 2 HE
[543 5100 i2 2 KR
1548 159 12 : e
bkl 1990 14 -4 &
{558 LHED) g 0-2 P2
1757 I509) 1§ 0-2 Fo
1570 2800 10 2 FR
1974 000 {0 2 FR
1677 E180 4 -2 £R
TYGH CREEK {374 13000 - - -
1917 - - -
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Table 4.24 (continued)

Rai nbow Trout Brook Trout
Locat ion Year  Nunber  Wight  Length I-Iatcheryb Nutber ~ Wéight  Lengt hHatchery®

WHITE RIVEF 132 0000 -
1935 Bogng -
1925 50040 -
1917 Lanno -
1928 LO000n -
1939 15009 4-5 U3
19239 12750 -4 s
1232 330490 2-4 05
1329 21450 2-4 g5
17527 7798 2809 6-8 -
1953 3447 223 10-12 s
{951 2049 170 b-¢ o5
1954 195 1on &3 £
1754 3286 £ g-10 fis
1354 2247 1295 {6-12 HE
1955 2097 Ae9 2-15 {5
{35= 3930 HLT jo-12 (s
1354 2100 350 -

IERE: 3185 133 g-1¢ -
1954 525 130 8-1o -
1757 3733 941 6-1 93
1357 1491 298 6-8 05
1358 6045 1395 5-3 G5
1959 2424 3 4-8
1759 850 179 2-10
1957 B0 100 &-8 0s
{350 1630 0 B-1¢ a5
1960 1512 249 2-10 s
1941 275 870 10-12 03
1941 3598 1250 g-1¢ 0s
1952 1750 7 f-12 5]
1962 4700 1179 g-10 05
1947 5240 2835 10-12 05
1583 1125 375 §-10 05
1964 514 1135 g-10 ns
1945 1345 2867 16-12 i3
1984 1097 438 10-12 05
1964 2009 ano 19-12 ]
17485 1069 158 10-12 s
1987 e 975 g-16 a5
1967 2014 Ry a-10 (]
1347 1000 345 B-19 (=
19:5 [0 250 8-10 R
19:9 1008 303 B-10 05
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Table 4.24

Continued from previous page.

19é8 i L &6 KR
Rainbow Trout Brcok Trout
. b

Location Year Number Weight Length Hatchery Number Weight Length Hatcheryb
WHITE RIVER

1548 ez 654 3-19 as

1969 809 1323 2-19 H&

1974 G2 STk g-1n He

1371 13 173 g-10 He

12 Nt 1640 -1 HR

197 Sty 1a? g-1% LH

1574 o0l 1:83 2-10 15

1673 sl [N g-10 J5

1974 4555 1738 3-1¢ 05

13177 7¢12 2310 g-10 -

1973 7 255 g-10 -

1979 a3 2895 g-10 -

{788 417 sig g-16 -

1792 t107 2105 2-10 057

1624 18t - g-16~ fi§?

a/Records of annual releases for eleven years from 1940 to 1952
have not been included. Records of releases for some locations
are not complete.

b/Hatchery codes: BV = Bonneville, FR
KL = Klamath, 0s

Fall River, HR = Hood River,
Oak Springs, WZ = Wizard Falls.

|
"

c/10,00 cutthroat trout were planted in 1934, Data on size of fish
at release and the hatchery where fish were reared were not available.
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Table 4.25. Parasites and bacterial pathogens found in rainbow and brook trout in the White River basin, 1983.

Sample - _Culture b/ Stains ¢/

Location Species a/  number Parasites observed TSA Cytophaga - Gram FA

White River Rb
(lower)

Myxousoma squamaiis Nanophyetus saimincola

N. saimincola - - -

M. squamalis - - -

Microsporidians - -

Hexami ta

Microsporidians M. squamalis. N. salmincola - -
d/ : : :
Wi None - - - e/
None - - - e/

PO =2 O OB WhNy —

Tygh Creek Rb Crepidostomum, strigeids - - - -

Crepidostomum, strigeids - - . -
None B - - _ B}
Strigeids - - - _

OB WD =
(ep]
-
, @
e
o
(@]
N
—
o
3
IS
3
|
I
|
|

Jordan Creek Rb None - - - _
Microsporidians - - - _

None - _ . _

w
i
O N —

Badger Lake Rb None - - vt/
Gyrodactylus - - -
None - - _
Copepods - - _

d/ - - -
None - - - -
None - - - e/
Crepidostomum - . _
None -

w

~J

_—
| —

OOV BWOOON —

BT

d/ -
d/ e/
d/ -

«©
|
—

Threemile Creek Rb None -

Gyrodactylus -
Gyrodactylus -
N. salmincola, Crepidostomum _
N. salmincola, Crepidostomum

Gyrodacty lus

OO U b LWN =

~
|
—
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Table 4.25. (continued)

Samp le Culture b/ Stains ¢/
Location Species a/ _ number Parasites observed TSA Cytophaga Gram FA
Rock Creek Rb 1 None
g Crepidostomum
3-4 None ~ _
5 Crepidos tomum A
Gate Creek Rb Gyrodactylus, Crepidostomum - - -
2 None - i _ -
3 Gyrodactylus. strigeids - : - _
4 Crepidostomum iq/ - ) _
5 None - - - _
Boulder Creek Rb Gyrodactylus. Crepidostomum, nematodes - : B, e/
2 Crepidos tomum
3 Gyrodactylus. Crepidostomum - - - -
4 None - - _ _
5 Gyrodactylus. Crepidostomum - - - -
6 Crepidostomum, nematodes - - - -
7-9 d/ , - -
10 d/ - _ _ +
BT 1-2 None - - - -
3 Crepidostomum, nematodes - - - -
4 Trycophrya, Gyrodactylus, Crepidostomum. nematodes - - - -
5 Trycophrya. Crepidostomum - -
6 Trycophrya. Gyrodactylus - - . -
7-8 d/ - - - -
9 d/ - - - 4
10 d/ ~ - _ _
Clear Creek Rb Crepidostomum ; _ _ -
2 Crepidostomum - - - -
BT Chloromyxum, Crepidostomum - - - -
2 Crepidostomum - - - -
3 Microsporidians, Crepidostomum . R _ +
4 Crepidostomum, nematodes - - - -
Clear Lake Rb 1 Crepidostomum - - - _
2 None - - - -
3 Trycophrya, Chloromyxum, Crepidostomum - - - -
4 None - - - -
5 Crepidostomum - - - -
6-8 d/ - - _ -
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Cultures of kidney tissue on tryptic soy and cytophaga agars.

Table 4.25. (continued)

Trycophrya
Trycophrya

~Parasites observed

Trycophrya, Chloromyxum, Crepidostomum

Trycophrya
Trycophrya, Chloromyxum

M. squamalis

Nematodes

Chloromyxum, nematodes
Crepidostomum
Nematodes

Chloromyxum, nematodes

None

Nematodes

Gyrodacty lus

None

Nematodes

Gyrodactylus, nematodes

negative ftov

Stains of kidney smears by Gram method and by fluroescence antihody technigue

Sample
_Location Species a/  number
Clear Lake BT 1
{cont.) 2
3
4
5
6
7-9 d/
10 d/
Bariow Creek Rb 1
2
3
4
5
6
7-10 d/
BT 1
2
3
4
5
6
7-8 d/
9-10 d/
11 d/
a/ Rb-rainbow trout, Wf-whitefish, BT-brook trout.
b/
bacteria.
c/
d/ No parasite examinations. kidney cultures and smears only .
e/ Test not conducted.
f/  Gram negative rods.
g/ Aeromonas sp. and Lactobacillus sp.
h/ Cytophaga psychrophila (co!d water disease bacterium)
i/ Lactobacillus sp.

_ Culture b/ Stains c/
TSA Cvtophaaa Gram FA
- +
- +h/ - +
- - - +
- +
- - +
+1/ v/
- +
bacteria; positive for
for bacteriat kidney disease




Table 4.26. Parasites found in rainbhow trout in the lower White River basin, 1984.

Sample  Fork length
Location ~ number (cm)

White River a/
( lower)

19.
18
23.

9.
20.
1.

- C o, O

DO ~NOO B WN —

-

b/ 1"
.
.
0.
6.
11
20
11.

Tygh-Jordan creeks

CO~IO O WP —
RPN~ OO U

Parasites observed

Myxosoma squamalis, trophozoites

M squamalis.  Crepidostomum

Gyrodactylus, M. squamalis,

Scyphidia. Epistylis

M. squamalis. Epistylis, Gyrodactylus

M. squamalis, Gyrodactylus, nematode

Gyrodactylus. Epistylis. Crepidostomum, trophozoites
Gyrodactylus. Crepidostomum, trophozoite

None

Epistylis. Scyphidia. trematodes. Crepidostomum, Nanophyetus salmincola
N. salmincoia, Crepidostomum

Crepidostomum

N. salmincoia, Crepidostomum

Trematode. Crepidostomum

Epistylis. Gyrodactylus, N. saimincola, Crepidostomum

Epistylis. Gyrodactylus. Crepidostomum

Epistylis

a/ No parasites found in two whitefish (13.0 cm): no bacteria seen in gram stains of kidney smears in any samples.
b/ Aeromonas sp. found in culture: no bacteria found in cultures of other samples from Tygh-Jordan; no bacteria
seen in gram stains of kidney smears in an samples.

Table 4.27. Tests of Ceratomyxa shasta infection in rainbow trout exposed to waters of the Deschutes and White

rivers, 1984.
Exposure Mean water Examination  Number Mortalities Survivors
Exposure site Stock dates  temp. (°C)  dates  at start Positive Negative Positive Negative
Deschutes River Roaring River 25 May- 13 20 June- 20 14 1 4 0

(km 75) 20 June
Wild White R. 24 May-

20 June

White River Roaring River 25 May-
(km 5.6) 20 June

9 September

13 20 June- 80 62 6 12 0
9 September

11 20 June- 99 (1) a/ 0 b/ 50 b/
9 September

a/ Mortality had too much fungus to be examined for C. shasta.
b/ A subsample of the 98 survivors was examined for C. shasta.
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Chapter V
DOWNSTRFEAM PASSAGE AT WHITE RIVER FALLS
Methods

Survival of juvenile salmonids that passed over White River Falls was measured
during high and low flow periods in 1983 and 1984. Tests were conducted from
mid-April to mid-June (high flows) and in October (low flows). These periods
approximate the timing of migrations of juvenile salmonids in the Deschutes
River. Spring chinook and summer steelhead from Round Butte Hatchery were
released above and below White River Falls and were recpatured in a modified
Humphrey scoop trap 0.5 km below all three talls.

Each release group was uniquely marked with a freeze brand and a subsample of
tish was measured to the nearest 1.0 mm (fork length). Fish were transported
to White River in a portable fish tank or in plastic garbage cans with
oxygenated water and were released at test and control sites.

Test groups were released at various locations 30 to 50 m from the lip of the
uppermost falls in areas protected from the current. Upstream passage of test
tish was blocked by a concrete dam 2.5 m high. Control fish were released in
a large pool below all three falls or in a large pool below the upper two
falls.

Comparisons between recapture rates of release groups were made with a two-way
analysis ot variance. Missing values owing to unequal replications were
estimated by methods in Snedecor and Cochran (1980) and Steel and Torrie
(19801,

Estimates of steelqesd that did not migrate in 1983 were made by mark and
recapture techniques. Steelhead were captured with a seine and by hook and
line, marked with & partial caudal fin clip, and returned to the river.
Recaptures were made with the same gear on subsequent days and estimates were
calculated by the Scbnabel or Petersen method (Ricker 1975).

These data are presented in Tables 5.1 to 5.20.
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Table 5.1 Summary of 1982 brood juvenile chinook from Round Butte Hatcherly
released in Wiite River to estimate survival at Wite River Falls,

1983.
Fork
Treat nent Nunber Rel ease Brand ( ) | ength
and date rel eased | ocation al position (mm)
Fast-incubated b/
9 My 502 South Main RD-1 96.5
510 Bel ow Fal | s LD 1 97.5
18 May 422 South Main LA-1 103.8
433 North Channel LA-2 104.1
423 Bel ow Fal | s RA-1 102.0
7 .June 510 South Main RD- 3
510 North Channel RD- 4
511 Bel ow Fal | s LD 3 -
13 June 515 South Main LA-3
486 North Main -- -
509 Bel ow Fal | s RA-3
Tot al - Ave. 5,331 101. 8
Sl owincubated c/
10 Cct ober 329 South Main LD-1 128. 8
322 North Main RD- 2 131.6
325 Bel ow Fal | s RD-1 140.1
17 Cct ober 314 South Main RA- 2 128. 1
322 North Main LA-2 d/ 129.1
326 Penst ock LA-1 124.0
322 Bel ow Fal | s RA-1 121.0
24 Cctober 346 South Main LA-3 124. 7
320 North Main LD-3 127.1
319 Penst ock RD- 3 121.0
314 Bel ow Fal | s RA- 3 121.0
31 Cctober 315 South Main RD- 4 122.0
317 North Main LD-2 123.3
320 Penst ock RA- 4 130.1
318 Bel ow Fal | s LD 4 125. 6
Tot al - Ave. 4,839 126.5

a/ South Main, North Channel, North Main, and Penstock are test release sites
above the falls; Below Falls is a control release site belowall three
falls.

b/ Marked Ad+OW, Tag Code 07-28-36.

c/ Marked Ad+CWI, Tag Codes 07-28-41 and 07-28-42.

d/ Some fish were branded LA-4.
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Table 5.2.  Percentage recapture of juvenile chinook released at high flows in
Wite River, 1983.

Date of Location of release

Rel ease South Main al North Main and North Channel a/ Below falls bl
09 May 25.1 -- 19.6

18 My 27.5 23.1 24.3

07 June 21.2 23.9 24.1

13 June 13.2 15.6 9.4

a/ Experinental release sites above Wite Rver Falls.
b/ Control release site below all three falls.

Table 5.3. Analysis of variance between recapture rates of juvenile chinook
rel eased above and below Wite River Falls at high flows, 1983.

Sour ce of Degrees of sum of Mean

variation freedom squar es square F
Replications 3 273.12 91. 04

Treatnents 2 13. 80 6. 90 0.93

Error 4 37.07 7.41

Table 5.4.  Percentage recapture of juvenile chinook released at |ow flows in
Wite River, 1983.

Bg} 2agze South Main a/ North k/gfﬁt iach]g Rl]:)rtrﬁl %ﬁgﬁnel al Below falls b/
10 Ot 15.2 23.3 37.5
17 Ot 24.5 25.4 48.5
24 (it 18.2 27.4 36. 6
31 Ot 16.8 26.2 41.2

al  Experimentat rel ease sites above Wite River Falls.
b/ Control release site below all three falls.
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Table 5.5. Analysis of variance between recapture rates of juvenile chi nook
rel eased above and bel ow Wite River Falls at |ow flows, 1983.

Source of Degrees of  sum of Mean

variation f reedom N squares square F
Replications 3 89. 63 29. 88 3.15
Treatments 2 1, 040. 24 520. 12 54.81 al
Error b 56. 94 9.49

a/l Significant at P<o.01.
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Table 5.6 Summary of 1983 brood juvenile chinook from Round Butte Hatchery
rel eased in White River to estimate survival at Wite River Falls,

1984,
Fork
Treat ment Nunber Rel ease Brand ( ) | ength
and date released - | ocation a/ posi tion (mm)
Fast-incubated b/
(delayed fertilization)
08 My 300 South Main LD-2 c/ 103.9
300 North Mhin RD-3 103.9
300 Penst ock RD-1 103.9
300 Power house LD-1 103.9
16 My 300 South Main RA-1 105.9
299 North Main RA-3 105.9
300 Penst ock RA- 2 105.9
300 Power house LA-1 105.9
21 May 300 South Main LP-2 109. 4
300 North Main LD-4 109. 4
300 Penst ock LD 3 109. 4
239 Power house RD- 4 109. 4
23 May 300 South Main LA-2 110.2
300 North Main LA-4 110.2
300 Penst ock LA-3 110. 2
300 Power house RA- 4 110. 2
'Total -- Ave. 4,748 107. 4
Sl owincubated 4/
(I adder rel ease)
IS5 Oct 238 South Main RD-1 140.0
300 Penst ock LA-1 135.8
300 Power house RA-1 138. 2
300 Bel ow Fal | s LD-1 134.6
17 Ot 300 South Main RD- 2 145.5
300 Penst ock LA-2 148.9
300 Power house RA- 2 149.6
300 Bel ow Falls LD-2 145.0
22 act 300 South Main RD-3 143. 4
300 Penst ock LA-3 150.1
300 Power house RA-3 145. 2
300 Bel ow Fal | s LD-3 145.0



Table 5.6 (continued)

Fork

Treat nent Nunber Rel ease Brand ( > length

and date rel eased | ocation al posi tion (mm)

24 Ot 299 South Main LD-4 136.9

300 Penst ock LA-4 140. 3

300 Power house RA- 4 141.1

300 Bel ow Fal s RD-4 135.7

30 Ot 300 South Main RP- 4 140.1

300 Penst ock LP-4 149. 6

298 Power house LP-1 134.5

300 Bel ow Fall's RP- 1 141. 4

Tot al - Ave. 5,995 142.0
a/ South Main, North Main, and Penstock are release sites above Wiite River

Fal I's; Powerhouse is a control release site below the upf)er two falls;
Below Falls is a control release site below all three fa

mar ks.

b/ No additional

a 15%of fish were branded RD-2.
d/ Marked Ad+CWI, Tag codes 07-31-30 and 07-31-31.
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Table 5.7. Percentage recapture of juvenile chinook released at high flows in
Wite River,
Location of release
Date of Sout h Nort h
rel ease Main a/ Main al Penst ock a/ Power house b/
08 My 31.7 28.7 29.3 35.3
16 My 26.0 24.7 26.7 34.3
21 May 30.3 29.3 34.3 34.1
23 My 23.3 24.0 16.7 32.3

al  Experinental

rel ease sites abhove Wiite Rver Falls.

b/ Control release site below the upper two falls.

Table 5.8. Analysis of variance between recapture rates of juvenile chinook
rel eased above and below \Wite River Falls at high flows, 1984,

Source of Degrees of sum of Mean

variation freedom squares square F

Replications 3 157.33 52. 44

Treatments 3 146. 83 48. 94 5.59 al

Error 9 78. 85 8. 76

al Significant at P X0.05.
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Table 5.9.  Percentage recapture of juvenile chinook released at |ow flows in
Wite River, 1984,
Location of release
Date of Sout h
rel ease Main a/ Penst ock a/ Power house b/ Bel ow Falls c/
15 act 53.7 43.0 51.7 36.7
17 Ot 38.7 51.3 60. 3 57.0
22 Ot 38.3 45.3 52. 3 47.3
24 Ot 32.8 49.0 59.7 54.3
30 Ot 42.7 49.3 48.3 37.7

a/ Experinmental release sites above Wite River Falls.
b/ Control release site bel ow the upper two falls.

¢/ Control

rel ease site below all three falls.

Table 5.10. Analysis of variance between recapture rates of juvenile chinook
rel eased above and below Wite River Falls at |ow flows, 1984,

Source of Degrees of sum of Mean

variation freedom ~squares - square. F

Replications 4 136. 78 34.20

Treat ments 3 442,21 147. 40 2.91 a |

Error 12 608. 88 50. 74

al Significant at P 10. 10.
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Table 5.11.  Mean fork length of juvenile chinook released in Wite River and
recaptured in a floating scoop trap, 1983 and 1984.

Fork Length (mm

Location of
Year Fl ow rel ease al Rel ease Recapt ure
1983 Low South Main 125.8 128.0
North Main 127.9 134.5
Penst ock 124.6 128. 8
Mean b/ 126. 4 131.0
Bel ow Fal l's ¢/ 125.9 125.4
1984 H gh South Main 107. 4 107.5
North Main 107.4 107.9
Penst ock 107. 4 108. 1
Mean c/ 107. 4 107.8
Bel ow Falls c/ 107. 4 107. 4
1984 Low South Main 141.2 141.9
Penst ock 145.1 144. 4
Mean c/ 143.1 143.2
Power house 141.7 145. 3
Bel ow Fal | s 140. 3 143.9
Mean c/ 141.0 144. 6

al  South Main, North Main, and Penstock are experimental release sites above
Wite River Falls; Below Falls is a control release below all three falls;
Powerhouse is a control release below the upper two falls

b/ Fork length of fish at release differed significantly (P <0.05) fromfork

IenEth at recapture. _ _ S
0 Fork length of fish at release did not differ significantly fromfork

length at recapture.
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Table 5.12.  Summary of 1982 brood juvenile Steelhead from Round Butte
Hatchery a/ released in Wite River to estinate survival at Wite
River Falls, 1983.

Fork
Nunber Rel ease Brand ( > length
Dat e rel eased | ocation b/ position (mm)
10 My 350 South Main o] 182.0
351 Bel ow Fal |'s d/ 181.3
17 My 993 South Main LA-1 180.0
1,002 Bel ow Fal | s RA-1 182.9
01 Jun 1, 006 South Main RD-1 183.3
1,032 North Channel RD- 2 187.1
02 Jun 1,027 Bel ow Fal | s LD-1
06 Jun 1,031 South Main LA-3
1,021 North Channel LA-4
1,027 Bel ow Falls RA-3
14 Jun 1,000 South Main RD-3
1, 050 Bel ow Fal | s LD 3
Tot al - Ave. 10, 890 182.7

al  Mrked 50% LP, 50% RP finclips, 6 fish/pound.

b/ South Main and North Channel are test release sites above the falls; Bel ow
Falls is a control release site below all three falls.

g RPfinclip.

d/ LP finclip.
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Table 5.13.  Summary of 1983 brood juvenile Steelhead from Round Butte
Hatchery a/ released in \Wite River to estimate survival at Wite
River Falls, 1984,

For k
Nunber Rel ease Brand ( > | ength
Dat e rel eased | ocation b/ position (mm)
20 Apr 589 South Main RD-1 208. 4
600 Bel ow Fall's LD-1 207.0
24 Apr 597 South Main RA-1 216.2
598 Bel ow Fall's LA-1 214. 4
26 Apr 604 South Main RD- 2 219.5
25 Apr 604 Bel ow Falls LD2 217.1
30 Apr 450 South Main RA-3 212.9
441 Bel ow Fall's LA-3 216. 4
01 My 419 South Main RD-3 214. 4
439 Bel ow Fall's LD-3 222.2
Tot al - Ave. 5,341 214. 7

a/ Mrked Ad RV finclips, 4.3 fish/pound.
b/ South Main is a test release site above the falls; Below Falls is a control
release site helow all three falls.
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Table 5.14. Percentage recapture of juvenile chinook released at high flows
in Wite Rver, 1983.

Location of release

Pg} ga(s)fe Ngﬁgtgl Chgﬁ{lglh al Bel ow_Fal I's b/
10 May 9.1 -- 9.4
17 My 3.3 - 5.7
01 Jun 0.7 1.0 1eb
06 Jun 0.2 0.7 0.2
14 Jun 0.0 0.0 0.0

al Experinental release sites above Wite River Falls.
b/ Control release site below all three falls.

Table 5.15. Analysis of variance between recaﬁture rates éarc sine
transformtion) of juvenile Steelhead released above and bel ow
Wite River Falls at high flows, 1983.

Sour ce of Degrees of sum of Mean

variation freedom squares square F
Replications 3 391. 22 130. 41
Treat ments 2 4.91 2.46 1.89
Error 4 5.20 1.30
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Table 5.16. Percentage recapture of juvenile Steelhead released at high flows
in Wite Rver, 1984.

Date of Location of release

Rel ease South Main a/ Bel ow Falls b/

20 April 7.0 1.7

24 April 11.9 3.7

26 April 16.7 15.6

30 April 15.3 9.3

01 May 11.9 16.9
Mean c/ 12.6 10.6

al Experinental release site above Wite Rver Falls.

b/ Control release site below all three falls.

¢ Recaptures of group released above the falls did not differ significantly
from control group.

Table 5.17. Capture and recapture data of nonmgrating Steelhead from
survival tests at Wite River Falls, spring 1983.

. Captured Recaptured Avail able for
Location Dat e (ct) (Rt) Marked recapture (M) (G M)
Control pool 24 June 166 -- 166 --
27 June 165 22 143 166 27, 390
29 June 103 45 58 309 31, 827
Above falls 29 June 74 -- 69 - -
05 July 28 2 -- 69
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Tabl e 5.18. Estimation of nonmgrating Steel head from survival tests at
Wite River Falls, spring 1983 (Ricker 1975).

Estimation
Popul ati on
Locati on Met hod estinate 95% CL
Control pool Schnabel (nodifi ed) 871 689- 1, 097
Above falls Petersen (nodified) 677 a/ 248-1,692

al Negative statistical hias with R 3.

Table 5.19. Man fork length of juvenile Steelhead released at high flows in
Wite River and recaptured in a floating scoop trap, 1984.

Fork Tength (nmm

Location of release al Rel ease Recapt ure
South Main b/ 214.3 216.3
Bel ow Fal l's b/ 215.4 214.8

al South Main is an experinental release site above Wite Rver Falls; Below
Falls is a control release below all three falls,.

b/ Fork length of fish at release did not differ significantly from fork

length at recapture.
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Table 5.20.  Sumary of resident fish captured in a floating scoop trap below Wite River Falls
during tests to estimate survival at the falls, 1983 and 1984,

Nunber
Flow Date Ro (<15cm a/ Ro (>15cm) a/ W b/ Dace Sucker Sculpin QG her _
High  May-Jun 1983 3 3 ¢/ 0 699 1 1 1-bluegill
Apr-Jun 1984 24 41 d/ 5 503 57 3 1-bluegill
(11.4 cm) 2-squawfish
Low  Oct-Nov 1983 171 e/ 30 f/ 25 7 27 4 0
(11.9 cm)
Oct 1984 344 g/ 58 h/ 33 0 2 0 1-chiselmouth
(11.1 cm) (19.2 cm) 5-chinook i/

as Ro - rainbow trout (mean length in parentheses).
b/ W - Vhitefish.
¢/ 2 rainbow 1 wild Steelhead snolt
¢/ 8 native rainbow (23.7 cnj, 7 wild Steelhead smolts (16.4 cn), 26 hatchery rainbow (21.9 cnj.
e/ Includes 26 fish with smolt-|ike appearance. . ‘
£/ 25 native rainbow (17.5 cm includes 8 fish with snolt-like appearance; 5 Steelhead from spring
1983 survival tests %20.8 cm 18,3 cmat release)
as Includes 30 fish with smolt-like appearance.
ns Includes 4 tagged rainbow fromWite Rver above the falls and 6 fish with snolt-Iike
appear ance.
i/ Fromspring 1984 survival tests (12.1 cm 10.7 cmat release).

KAnder son; paw  (WP- PJS- 5404N)
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ENGI NEERI NG ALTERNATI VE  EVALUATI ON
General

Twel ve alternative passage nethods were considered in this study. These
met hods incl ude:

Deni | Fi shway

Lock System

VWaterfal | Mbdification

Tunnel

Fishway with Bridge

Tr aﬁ and Cable car (wth and wthout power project)
Fishway (with and without power project)

Trap and Haul (with and without power project)
Trap and Haul Downstream of Powerhouse Site

=R -k —

Each alternative was evaluated considering its applicability, economc
feasihility, constructability, and operation. As a result of the initial
eval uation, the first 7 of the 12 alternatives were elimnated and the latter
5 were considered for further study. A report was submtted to BPA in the
fall of 1983 by Ot Water Engineers, Inc. that explained the various
alternatives in sone detail; that report is summarized in the follow ng
sections.

Deni |_Fi shway

The Denil or Denil-type ladders (includi n% Alaska Steep Pass) are an open
channel with baffled walls and floor. The baffles are arranged in such a way
to create return flow at the walls and floor which slows the core flow  The
| adder can then be set on a relatively steep slope, six horizontal to one
verti cal §6H:|V), and maintain a core velocity of no nore than 4 fps. In
general, fishway slopes are set at 10HIV. There are no resting areas in
Deni| sections, and designs nust provide resting areas after approximately
30 feet of run. The salient features of the Denil are its relatively steep
slope and availability of prefabricated sections.

The Denil Fishway alternative involves providing passage around falls
three with a Denil Fishway. Falls three is approximtely 15 feet high and
woul d require three 30-foot sections of Denil ru and two resting pools.
raégage around falls one and two would then be provided by a conventional
adder.

There are two key difficulties that caused this alternative to be
elimnated. Wen fish enter a ladder there is an associated delay and
fallback. If fish are required to enter two |adders, these problems would be
conpounded.  Finally, construction of a fishway beginning at the base of falls
two would be difficult at best. The area is virtually inaccessible with
nlearly vertical canyon walls. The costs of construction alone elimnate this
al ternative.



Lock System

Lock systens OEerate by trappin? fish at the base of a barrier in a
chanber, closing the chanber and filling it to a level sufficient to pass the
barrier. (ne |ock desi?n, the Borland l'ock, is essentially a large dianeter
pipe with a trap and valving systemat the |ower end and an exit gate at the
upper end. A typical 1 hour cycle begins with the lock enpty. Approxinately
10 cfs pass through the conduit and trap at the bottom  The water flow ng
through the trap provides attraction for fish. At the end of 25 minutes the
trap Is closed and the lock is allowed to fill. Once the lock is filled,
water is passed through it for approximately 25 mnutes to pronpt fish to
| eave the system  Finally, the lower gate is opened, the lock enpties and the
cycle is repeated. The entire cycle tine is 1 hour.

The alternative would involve a Denil or conventional type passage
facility around falls three, sine it would be placed at the base of falls two
and transport fish to an elevation just bel ow the existing diversion weir
crest. An open channel woul d pass fish fromthe lock to a point just beyond
the diversion weir. This systemwould require two locks to be side by side
while one lock was filling the other would attract fish, keeping them
continually notivated and not interrupt their mgration

The advantage of this alternative is that fish need not expend the energy
in ascent as in a conventional fishwaﬁ. The difficulty in construction at
falls two and possible fallback at both falls two and three facilities make
this alternativeunattractive. Problens also exist with clearing fish from
the Locks ; Clay (1961) considers this the nost apparent weakness of Col unbia
River fish locks. These disadvantages, along with high operation and
mai ntenancecosts, have led to the elimnation of this alternative.

VWaterfall Mdif icat ion

For some |ow obstructions such as waterfalls, it is nore economcal to
remove or nodify the obstruction than construct conventional passage
facilities. In the case of a waterfall, explosives may be used to reduce the
gradient or steps nmay be blasted into the fall

The waterfall nodification alternative involves blasting 15 pools into the
left bank of falls three. Each pool would be 10 feet wide by 5 feet long and
approximtely 2 feet in depth. This would provide passage around falls three;
passa?e around falls one and two coul d be provided with a conventional fishway
or a lock system as described in the previous alternative

Like the two earlier alternatives, waterfall nodification has the
advantage of a shorter |adder and reduced construction costs for passage
around fal 1 s three. The principal disadvantage, however, is the removal of a
waterfall within the State Park. Additionally, the construction problens at
falls two would still exist. Inlight of the aesthetic damage to the
vvielte.rfall,OI construction costs and operation difficulties, this alternative was
el i minated.



Tunnel

Contrary to intuition, fish will swim through darkened passages if the
flowis attractive, on the order of 2 fps (U S. Fish and Wldlife Service
1959).  Tunnel fishways have been successfully operated in the Northwest
including Castille Falls on the Klickitat River, Ice harbor on the Snake
River, Selway Falls on the Selway River, and Ganite Falls on the
Stillaguam sh.

The tunnel alternative would be used to extend the forebay of NACPUD s
power project. A conventional fish |adder would be constructed from the
proposed location of NWCPUD s powerhouse and proceed up Devil's Half Acre
Creek Canyon to the tunnel portal. The tunnel portal would be |ocated at
elevation 1,025 feet. A 7-foot dianmeter tunnel would be driven approximtely
1,200 feet to the power project intake structure. A second run of
conventional fishway would be constructed above ground from the tunnel
entrance to a point upstream of the intake and diversion weir.

The advantage of this alternative is that the fishway would not have to
cross the Wite River to proceed upstreamto the head of falls one. Further,
a fish-way out of the park area may have |ess pressure from vandals and
Poachers. The apparent disadvantage is added expense; the conventional
|shnar sections in this alternative would be approximtely 3,000 feet |ong,
slightly less than a left bank fishway, but require a 1,200-foot funnel at
roughly $1,200 per foot. This alterantive is obviously not cost effective.

Fishway with Bridge

I nconjunctionw thNWPUD's power house a conventional fish [adder would
be constructed form the powerhouse tailrace up the right bank to approximtely
el evation 875, just belowfalls three. Fromthis point, a 170-foot span
bridge would convey the fishway to the left bank. The ladder woul d then
continue up the Left bank to exit just beyond the diversion weir above falls
one.

This alternative was dismssed as the added expense of a bridge could be
avoi ded by crossing fromthe right bank to the left bank of the Wite River at
a barrier dam just upstream of NWCPUD s powerhouse. The barrier damis
necessary to prevent Fish from noving upstream and passing the |adder
entrances in the tailrace. Further, the canyon on the right bank downstream
gffft_he Iproposed bridge is steep and construction in this area would be
ifficult.

Trap and. Cable Car

The trap and cable car alternative would operate with a trap located at
NWCPUD' s power house or falls three. Fish attracted to and collected at the
trap would be transpor-ted around the barriers, along the west bank, in a cable
car (nuch like a ski [ift operation). Fish would be tiff-1oaded upstream of
the diversion weirs in a holding pool. Fish would remain in the holding pool
until they regained their propensity to futher mgrate. Simlar systems were
successful Iy used at |ower Baker and |ce Harbor Dans.




Advant ages of a trap and cable car include a mnimumof water loss for the
purpose of hydropower generation; fully automated, the system could function
as required by fish and not operator schedules. Disadvantages of high capita
and maintenance costs, and aesthetics, have led usto dismss this alternative.

Fi shnay

Conventional fishways operate as a series of pools with water flow ng from
pool to pool over weirs or through vertical slots. The objective of the
fishway 1s to create an artificial streamgradient, around barriers, which
fish are capable of negotiating. The series of pools provide adequate volune
for energy dissipation and areas for fish to rest while sw nmng

e of the nost effective fishway designs is the vertical slotted tYpe
The slotted fishway is fashioned with vertical openings or slots, usually

12 inches wide, that will pass debris, bed load, and fish, as well as regulate
flow over a wide range of tail and headwater fluctuations. The slope of the
slotted fishway is set such that the maxi mum head |o0ss between pools is

1 foot. Performance characteristics of the vertical slotted |adder nake it
the appropriate choice for the Wite River Falls site

There are two reasonable fishway alternatives for the site. The first is
wi thout a consideration for power production that has the fishway entrance at
the base of falls three. The fishway continues fromfalls three up the Ieft
bank and exists at the left abutment of the existing diversion weir.

The second fishway alternative favors hrdropower devel opment by NWCPUD.
The fishway woul d originate at NWCPUD s tailrace, cross the Wite River at a
barrier damjust upstreamfromthe tailrace and continue up the |eft stream
bank to the diversion weir.

Both fishway alternatives have the advantage of sinple operation
relatively |ow operation and maintenance costs, and the ability of adequately
passing adult anadromous fish. The principle disadvantage, common to both, Is
high capital cost. These alternatives were selected for further study; a
detailed discussion of each is provided in Volume | along with scale draw ngs
of main features. Prelimnary estimtes of construction costs are provided in
Volune | as wel |

Trap and Haul

Trap and haul is perhaps the nost successful technique for transporting
fish around extrenely high barriers or to areas otherw se inaccessible by
fish. The systemoperates by attracting fish (at a natural or manmade
barrier) to a holding pool, collecting or crowding the fish into an elevator
or hopper, raising the fish to a level that they can be loaded into a tank
truck and hauling the fish in the truck to a desired off-loah area in the
wat ershed.  Fish trucks are generally fitted with cooling and aeration systens
to insure fish safety during hauling.



Three trap and haul alternatives were considered at Wite Rver Falls.
The first alternative is a trap located at falls three. The falls would serve
as a natural barrier. The haul road out of the canyon traverses up the north
slope, adjacent to falls three, and neets State H ghway 216 approximately
1,000 feet east of the State Park entrance

The second trap and haul alternative is conpatible with NWCPUD s
hydrogower devel opment. A barrier dam would be placed just upstream of the
power house tailrace forcing fish to nove into the tailrace. Trap entrances
woul d then be placed in the tailrace; the trap facility would be adjacent to
the powerhouse. Fish trucks would use the powerhouse access road.

The third trap and haul alternative is unique in that it would be
conpatible with or wthout hydropower devel opnent and could be constructed
immediately. This alternative requires a barrier dam and trap be constructed
at or below the proposed powerhouse. |f the dam were placed downstream of the
power plant, it should be placed far enough downstream to insure the backwater
does not cause NWCPUD to |ose head for power generation. Unfortunately, there
does not appear to be any expectional sites downstream of the proposed
powerhouse to construct a barrier dam and trap and have relatively easy access
for construction and fish hauling. The site of the proposed powerhouse
however, is a natural candidate. The barrier dam trap and appurtenances
could also be constructed in such a way to be adaptable to latter construction
of a powerhouse and truck access is possible through Devil's Half Acre Creek
Canyon.

Trap and haul alternatives have the advantage of relatively |ow capita
costs and a well understood operation that wll effectively pass fish around
Wite River Falls. The principal disadvantage of trap and haul, however, is
operation and maintenance costs required for operators, trucks, and trap
equipment. The first two trap and haul alternatives discussed above clearly
depend upon a decision by NWCPUD to devel op or not devel op the hydropower
potential of Wite River Falls. The third trap and haul alternative is, in
effect, the same as the second trap and haul alternative. As a result, only
tme first two trap and haul alternatives are discussed in greater detail in
Vol une I.
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Summary. of Benefits Calculations

Spring Chinook

1< > <> > x> XXX XX > XXX XXX XX X XXX >

XXX > X<

963 fish
0.5
0.55
$143 fish
25.003
0.9151
$866, 474

963 fish
0.25
0.55
$143 fish
23. 957
0.8131
$369, 120

963 fish
0.25
0.55
$143 fish
22.789
0.7224
$311, 722

963 fish
0.5
0.45

$34.80 fish
25.003
0.9151
$172,524

963 fish
0.25
0.45

$34.80_fish
23.957
0.8131
$13,440

963 fish
0.25
0.45

$34.80 fish
22.789
0. 7224
$62, 067

$1, 855. 347

harvest abl e surpl us)

proportion of benefits beginning in year 3)
proportion of harvest in sport catchg/
netesonom ¢ val ue)

P/ A, 3 percent, 47 yehrs)

P/'F, 3 percent, 3 years)

Present value

(harvestabl e surplus)

(proport ion of benefits beginning in year 7)
(propor tion o!* harvest in sport catch{

(net econom c val ue)

?[A, 3 percent, 43 years)

PIF, 3 percent., 7 years)

Present val ue

(harvestable surplus) S
(propertion Of benefits beginning in year 11)
Eproportion of harvest in sport catch)

net economicval ue)

§P/A, 3 percent, 39 years

PI'F, 3 percent, 11 years

Present val ue

(harvestablesurp|us >
(proportion of benefits beginning in year 3)
(proport i 0On Of harvest in comercial and Indian
ceremonialcatchj
(net economic val ue)
éP/A, 3 percelit, 47 years)
PI'F, 3 nercent, 3 years)
Present value

(harvestable SUrpl us)

(proportions of benefits beginning in year 9
(proportion Of harvest in commercial and Indian
cerenmonial catch)

(net economicva lue)

(P/A, 3 percent, 43 years)

(P/F, 3 percent, 7 years)

Fresent value

(harvestableSUrpl us>

(proportion of benefits beginning in year 11)
(proportion of harvest in commercial and Indian
ceremon ial catch)

(net economic value)

(P/A, 3 percent, 39 years)

(P/F, j percent, 11 years)

Present val ue

Total sp:ing ChinookRenefl t
!



Sunmer

St eel head

1 >X<XX XXX 1< > XX X< I XX XX

13X > >< =

Tot al
Tot al

1,400 fish harvestabl e surpl us)
0.3 proportion of benefits beginning
$144 fish net econom ¢ val ue)
25.003 PIA 3 percent, 47 years)
0.9151 PI'F, 3 percent, 3 years)
$1, 383, 797 resent val ue
1,400 fish harvestabl e surpl us)
0.2 proportion of benefits beginning
$144 fish net economic val ue)
24.761 PIA 3 percent, 46 years)
0. 8885 PI'F, 3 percent, 4 years)
$887, 046 Present val ue
1,400 fish harvestabl e surpl us)
0.25 proportion of benefits beginning
$144 fish net econonic val ue)
24. 238 PIA 3 percent, 44 years)
0. 8375 PIF, 3 percent, 6 years)
$1, 023, 086 resent val ue
1,400 fish harvestabl e surpl us)
0.25 proportion of benefits beginning
$144 fish net econonic val ue)
23. 667 PIA 3 percent, 42 years)
0.7894 PI'F, 3 percent, 8 years)
$941, 610 Present val ue
Summer Steel head Benefit: $4,235.539

Project Benefit: $6.090.886

in year

in year

in year

in year



Sunmmer

St eel head

1> XXX X XXX 12X XXX X

XXX X

Tot al
Tot al

1,400 fish
0.3
$144 fish
25.003
0.9151
$1, 383, 797

1,400 fish
0.2
$144 fish
24.761
0. 8885
$887, 046

1,400 fish
0.25
$144 fish
24.238
0.8375
$1, 023, 086

1,400 fish
0.25
$144 fish
23. 667
0. 7894
$941, 610

harvestabl e surpl us) o
proportion of benefits beginning in year
net econom c val ue)

PIA 3 percent, 47 years)

PI'F, 3 percent, 3 years)

Present val ue

harvestabl e surpl us) S
proportion of benefits beginning in year
net econom ¢ val ue)

PIA 3 percent, 46 years)

PI'F, 3 percent, 4 years)

Present val ue

harvestabl e surpl us) o
proportion of benefits bheginning in year
net econom ¢ val ue)

PIA 3 percent, 44 years)

PI'F, 3 percent, 6 years)

Present val ue

harvest abl e surpl us) o
proportion of benefits beginning in year
net econom c val ue)

PIA 3 percent, 42 years)

PI'F, 3 percent, 8 years)

Present val ue

Summer Steel head Benefit: $4.235.539

Project Benefit: $6.090.886



