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INTRODUCTION

The Confederated Tribes of the Umatilla Indian Reservation
(CTUIR), in conjunction with the Oregon Department of Fish and
Wildlife (ODFW), and Nez Perce Tribe (NPT), conducted comprehensive
spawning ground surveys for spring chinook salmon (Oncorhvnchus
tshawytscha) in the John Day, Grande Ronde, and Imnaha River basins
in 1989. These surveys represent the_foufth year of the US/Canada
Pacific Salmon Treaty Monitoring Program implemented in 1986 by
tribal, state and federal fishery agencies. The Pacific Salmon
Treaty directs fishery management entities to conserﬁe‘and rebuild
chinook salmon stocks originating from the Columbia River Basin by
approp;iate ocean and in-river harvest controls. In order to
monitor the succeés of the Pacific Salmon Treaﬁy, annual spawner
escapement of chinook salmon "indicator" stocks must be determined.
The spring chinook salmon stocks of the John Day, Grande Ronde, and
Imnaha River basins have been identified as potential ihdicator
stocks for monitoring. These drainages were selected because of
the unique.wild salmon chinook stock in John Day River and wild
stock component of spring chinook runs in the Grande Ronde and
Imnaha Rivers. In addition, base line data have been established
bécause ODFW has conducted spring chinook salmon spawning ground
surveys in these basins since 1960.

The comprehensive and multiple index surveys completed in 1989
were developed to collect information which could provide an
estimate of spawner escapement and be comparable to historic redd
survey data. In addition to spawning ground surveys, a new method

was implemented to estimate spawning escapement. In 1989, snorkel



and foot surveys were conducted in the Middle Fork John Day River
to enumerate spring chinook salmon holding prior to spawning.

The Middle Fork of John Day River was selected as the study
site because 1) the holding and spawning area is only 30 miles
long (the entire 30 miles could be sampled within one week) 2) the
30 mile section has good access by road and 3) the 30 mile section
is generally narrow and shallow. Snorkeling aﬁd foot surveys were
chosen as the method because 1) there are no weirs on the John Day
River to count fish 2) snorkeling is a low-impact method and 3)
other studies have shown snorkeling to be both time and cost
effective with good success for estimating fish population size
(Northcote and Wilkie (1963); Zubik and Frayley (1988)).

The Objectives in 1989 were to:

1. Determine the number and location of spring chinook salmon
holding in. the Middle Fork of the John Day River prior to
spawning.

2. Determine total number of spring chinook salmon redds in the

John Day, Grande Ronde, and Imnaha Rivers.

3. Determine the relationship of redds in index areas with total
numbers of redds in John Day, Grande Ronde, and Imnaha Rivers.

4. Determine the.relationship of numbers of fish with numbers of
redds (fish/redd) in the Middle Fork John Day River.

5. Describe the age composition of the spawning'populationgin the
John Day, Grande Ronde, and Imnaha Rivers. :

6. Coordinate activities with state, federal and tribal agencies.




8tudy Area and Fish Resource
The John Day, Grande Ronde, and Imnaha Rivers are mnmajor
tributaries of the Columbia and Snake River systems. The John Day

River enters the Columbia River at rivermile 218 (RM 218), two

miles above John Day Dam. The John Day River basin (Figure 1)

encompasses approximately 8,010 square miles in northeast Oregon
and is the third largest river basin in the state. The John Day
River presently supports the largest run of wild spring chinook
salmdn in the Columbia River drainage. Based on previous spawning
ground surveys, spring chinook salmon utilize over 150 river niles
of spawning area in the North Fork, Middle Fork, and Mainstem John
Day River and tributaries. Spawning begins at the end of August
and is completed by the end of September (Lindsay et al. 1986).

The peak spawning period usually occur$ in the second and third v’

weeks of September. The CTUIR and ODFW have established a "wild

management" policy for the spring chinook salmon stock of the John
Day River basin thereby eliminating future hatchery or stock
supplementation. |

._ The Grande Ronde River (Figure 2),Vlodated in Northeast Oregon
and Southeast Washington, drains approximately 4,070 square miles.
The Grande Ronde River enters the Snake River at river mile 169,
62 miles above Lower Granite Dam. Based on previous spawning

ground data the Grande Ronde basin contains approximately 125 riveF

chinook salmon _spawn. from mid-August to late September, peaking

f utilized spring chi k lmon spawnin . Sprin
\f}r miles o o) g inook salmo o) g area MEE;“E_

near the first and secon@ weeks of September. Presently, wild and

hatchery runs of spring chinook salmon exist in the Grande Ronde
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Figure 1, Map of John Day basin (Lindsay et al. 1986).
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Figure 2. Grande Ronde River Subbasin (Bryson 1988).




Basin. Hatchery outplants of juvenile spring chinook salmon have
occurred since 1980 and have recently increased as part of the
Lower Snake River Compensation Program (LSRCP) (Appendix A).
Excess adult spring chinook returning to Léokingglass Hatchery were
also outplanted in the Grande Ronde River and tributaries in 1987,
1988 and 1989 (Appendix B).

The Imnaha River (Figure 3), enters the Snake River at
rivermile 192 and drains approximately 950 square miles in
Northeast Oregon. The Imnaha River suﬁports' wild_ runs of
spring/summer chinook salmon. Since 1982, the Imnaha spxing/summer
chinook salmon run has been a source of b.roodstock ‘for LSRCP
hatchery program (Appendix C) and has received low-level hatchery
supplementation (Appendix D). Based on 1986 to 1988 spawning
ground information, spring/summer chinook salmon utilize
approximately 50 river miles of spawning area in the. Imnaha River
basin. Spawning occurs from early August to mid—Septembefy peaking

near the end of August.
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METHODS
Holding Area Surveys |

Adult and jack spring chinook salmon were enumerated by
snorkel and foot surveys iﬁ the Middle Fork of thn Day River. The
objective was to estimate abundance and document location of spring
chinook salmon holding in the Middle Fork prior to spawnipg. All
suspected holding areas were sufveyed. The area from Armstrong
Creek (RM 42) to Phipps Meadow (RM 71.5) was subdivided into
approximately 3 mile sub-sections (Figure 4). The entire 29.5 mile
section was surveyed within a 4 day period in early and mid August.
An additional 9 miles were systematically surveyed (3 miles
surveired + 6 miles skipped) x 3) in a 27 mile section from Ritter
Bridge to Armstrong Creek to examine the poésibility.that fish were
distributed lower in the River than expected.

The survey crew for the snorkel and foot surveys consisted of
two, two-person teams. Each sub-section was surveyed by a two
person team (one person snorkeled and one person survéyed from
shore). The snorkeler and foot surveyor made independent counts
then communicated with each other to obtain the combined estimate
within a surveyed section. Originally the survey was performed
from downstream to upstream but was changed to the upstream to
downstream method. A block net was installed after each day to
prevent fish from entering or leaving the non-surveyed section.

The survey was initiated at RM 42 on day 1 and finished at RM 71.5

on day 4.
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Figure 4. Map of the Middle Fork John Day River
(modified from Lindsay et al. 1986).




Multiple surveys were conducted at three sitesnfo determine
variability among surveyors and test the precision of the
snorkeling technique. A spring chinook salmon holding area was
block netted both upstream and downstream. The block-netted
section was surveyed by the 2 teams in early and mid August. The
same 3 sites were tested during both time periods. -Comparisons
between survey teams were tested by Chi-Square Analysis.

Accuracy of the snorkel foot techniqu@v_was also tested.
Within the same block netted section and after the above
variability tests were conducted, the area washseined'tqvenumeraﬁe‘
fish. The lower block net was left ih place_&hile the upper block
net was removed. Seining was conducted by "crowding" fish using
either‘ a one-quarter inch or two inch square mesh seine moving from
downstream to upstream. Adults and jacks were counted by observers
on each bank as the fish passed over a count strip near the
upstream end of the section. After the variability tests, snorkel
and foot surveys were conducted to check if delayed‘mertélities
occurred.

Holding area habitat was described at areas where fish were
sighted during snorkel and foot surveys. Habitat surveys were also
conducted by ODFW to describe the generai habitat features within
the Middle Fork on private lands (ODFW 1989). Water température
was monitored automatically by Ryan Tempmentors at three-locatiohs

(Camp Creek, Murdoc Creek, and Vinegar Creek).




Spawning Ground Surveys

Spawning ground surveys to enumerate redds and spawners in
index areas in the John Day, Grande Ronde, and Imnaha River basins
were scheduled immediately after the "peak" spawning period in
order to count the maximum number of redds at any one time.
Historical redd survey information for each basin was reviewed to
predict peak spawning periods for each stream. Index areas
surveyed ‘in each basin have been established by the ODFW and have
remained relatively consistent since 1960.

In the John Day, Grande Ronde and Imnaha basins, "multiple"
surveys were conducted to assess the timing of spawning aatiVity
in 1989 and determine total number of fedds deposited. Designated
areas were surveyed before, during and after the predicted peak
period. In order to differentiate new and o0ld redds in the
multiple index surveys, each redd observed was. flagged and
numbered.

Extéhded spawning ground surveys were conducted outside of
index areas in all three basins covering all known spawning areas.
Extended surveys were conducted to estimate total spawning
escapement and to determine the relationship of number of redds iﬁ
index areas with total number of redds. The extended survéys were
'schedﬁlad near the peak spawning period. |

Burveys were conducted and data collected as described in
Heindl (1987). The streams surveyed were divided into easily
di#ﬁinguishable - segments, Index and extended sections were
surveyed by one or two individuals depending on personnel available

or extent of stream braiding. Redds were enumerated and noted as



being occupied (live fish on or near redd) or unoccupied. Live
fish were counted in each survey section and identified as either
‘jack or adult. Carcasses were sampled and enumerated in each
survey section. Spale samples were collected from carcasses and
placed in an envelope which noted the fork'length, mid-eye to
hypural length, sex, spawning condition of females (percent eggs
retained in the carcass), date, location, and“name‘of sampler. In
the Grande Ronde and Imnaha River baéins, snouts were removed ffom
coded-wire tagged fish (hatchery fish with ﬁissing adipose fin).
Also in the Grande Ronde River basin, disc tagged  fish were
identified (outplanted fish - see Appendix B). |
Fish Per Redd Relatjonship

Adult holding and spawning ground counts in the Middle Fork
John Day River weré compared to determine if a fish per redd
relationship for the entire John Day Rivér could be developed. A
fish per redd relationship for the Grande Ronde and Imnaha basins
will be developed after weirs on the Imnaha River and Lookingglass

Creek are completed by ODFW.




REBULTS
Holding Area Survevs

We observed a maximum of 141 adult spring chinook holding in
the Middle Fork of John Day River during snorkel and foot surveys
(Table 1). Jack salmon (<24") were not recognized during the
holding afea survéys.‘ Foot surveyors usually observed the greatest
number of fish but snorkelers observed fish notuseen by‘the_foot
surveyor. Shallow water (<2ft.) p:evanted the snorkeler from
swimming approximately 80% of the area surveyed. In these shallow
water.areas both people would conduct foot surveys with at least
one person in the water walking. In deepear afeas snorkelerulwoul&
observe fish holding in under-cut banks, near woody debris or deep
areas_ﬁnt visible to the foot surveyor. ,Many‘yimes*the snorkeler
displ#céd fish that the foot surveyor would not normally observe.
Also when fish were displaced by the snorkeler, the fish would
sometimes swim by the snorkeler and only be observed by the foot
surveyor. Hence, the combined count is sometimes greater than the
individual counts by foot and snorkel surveyors.

The original method of surveying from downstream to upstream
was more time consuning than planned. 1In order to complete the
planned :9.5 miles per week, the survey method was reversed
(upstream to downstream). The only comparison of the two survey
methods is the section from Amstmg Creek (RM 41.8) to RM 43.6,
a total of 1.8 miles surveyed on 7/31 and 8/14 (Table 1). Three
adults were observed 7/31 using downstream to upstream methodology

wvhile two adults were observed using upstreaﬁ to downstreanm

methodology on 8/14.




Table 1. Number of adult spring chinook salmon observed holding in the Niddle Pork Jobm Day River prior to spawming, 1989,

Yo. Observed 7/31-8/3 Yo. Observed 8/14-17
Stream Reach Niles Soorkel Foot Combined Snorkel Poot - Combined
Ritter Br.(R¥ 15) to Armstrong Cr.{RM 41.8) a/ 9.0 n 0 ] n R n
Armstrong Cr.(RM 41.9) to RN 43.6: 1.8 1 3 3 2 2 2
RM 43.6 to Deep Cr.{RX 45.3) - 1.1 3 3 3 b/ 1 1 1
Deep Cr.(RM 45.3) to RN 46.7 1.4 0 0 -0 2 2 3
RM 46.7 to Camp Cr.(RM 48.0) 1.3 0 0 0 0 0 0
Camp Cr.{RM 48.0) to RM 49.7 - 1.7 0 1 1 0 0 0
RM 49.7 to Coyote Cr. (RM 51.3) 1.6 12 10 12 15 13 2
Coyote Cr. (RM 51.3) to RM 52.4 1.1 2 1 2 1 1 1
RM 52.4 to Big Boulder Cr. (RN 53.5) 1.1 1 1 1 0 1 |
Big Boulder Cr.(RM 53.5) to (RM 54.8) 1.3 0 0 0 1 0 1
R¥ 54.8 to Beaver Cr. {RM 56.0) - 1,2 3 0 3 1 5 1
Beaver Cr,(RM 56.0) to Butte Cr.(RM 57.5) 1.5 6 1 18 § ] 1
Butte Cr. (RM 57.5) to Windlass Cr.(RN 59.0) 1.5 3 3 3 3 0 1
Kindlags Cr,(RM 59.0) to Nid.Fk. CG.{RM £0.4) 1.4 0 0 0 ] 0 0
Nid.Pk, CG.{RM 60.4) to Deerhorn Cr.(RN 61.8) 1.4 3 4 { 2 2 3
Deerhorn Cr.(R¥ 61.3) to RM 63.6 1.8 2 4 5 5 i 5
RM 63.6 to Vinegar Cr.(RH 65.3) 1.7 18 { 50 LI | 50
Vinegar Cr.{RM 65.3) to Hwy 7 Br.(RK 68.0) 2.1 11 1 U 14 14 1%
Ewy 7 Br.(RM 68.0) to Phipps Mdw (RK 71.3) 3.3 { i1 13 ¢ 12 12
TOTAL 38.5 69 107 124 86 120 14

--------------------------------------------------------------------------------------------------------------------------------

a/ 9 niles of the 27 mile section was systematically sampled (33%), 8/1[89;
b/ oot surveyor found 1 dead adult that is not included in the count.

02/15/90 X:\lotus\use89\tbil




Precisi‘on of the snorkeling method was better during the
second sampling period (Table 2). On August 9 (period #1) there
was a signi-fica_mt difference (x>, P< 0.05) between teams at Station
2. On Augﬁst 16 (period #2) there was no significant difference
(x%, P> 0.05) between teams at any station.

Seining was an ineffective method of enumerating adults.
Sampling station #1 was seined on two different occasions. On the’
9th of \August, 3 adults were observed by snorkeling prior to
seining, while the 1/4" mesh seine captured none.. on Augusf 16,
-a minimum of 6 adults were observed by snorkeling prior tq seininq,'
‘whila the 2" seine captured only 1 adult. . The under cut bunlcs and
rocky shoreline are believed to be the cause of the seines
ineffectiveness. No delayed mortalities were observed after
conducf:ing the variability tests.

Spring chinook adults were not distributed evenly throughout
the holding area (Kolmogorov - Smirnov goodness of fit test, P<
0.001) . Approximately 60% of the fish were observed in the upper
9.5 mile section. No adults were observed below the anticipated
29.5 miles of holding area.

The typical habitat where fish were observed holding included
some tYpe of cover (under cut banks, streambank 'vegetatio'ﬁ,
bridges, depth, boulders) and water depth of 1 to 6 feet, average
2.5 feet (Appendix E). Physical habitat of the area also varied
but was generally in need of restoration (ODFW 1989). Oover-
grazing of riparian habitat, sediment load and temperature was less

than optimum. Temperatures reached 23 C in August at the Murdoc

Creek Station RM 61 (Appendix F).  No temperature data was




Table 2. Wwvariability of adult spring chinook salmon counts between survey teams
at three sampling stations in the Middle Fork John Day River during two periods.

- — i 1 e e e e sk e i, - ati e e
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TEAM #1 TEAM #2
Sampling ———————————smmmmmm—e—e—— e e e
Station Snorkel Foot Combined Snorkel Foot Combined
1 3 3 3 1 3 3
¥ 2 18 19 19 ' 8 % 38
3 15 9 15 8 1o 11
POOLED 36 31 37 17 50
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Ho: Each team will observe the same number of fish (X =(!f1-f2!-1)%/n).

Ho was not rejected at the 5% significance level for sampling stations 1 and 3.
% Ho was rejected at the 5% significance level for sampling station 2.

Ho was not rejected at the 5% significance level when all stations were pooled.
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PERIOD 2: AUGUST 16, 1989
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- TEAM #1 TEAM #2
Sampling =m====—=r=———— e S
Station Snor kel Foot Combined Snorkel Foot Combined
1 4 & 6 ) 8 9
2 25 17 25 19 24 24
3 B 8 8 7 8 8
POOLED 37 31 39 ! 32 40 41
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Ho: Each team will observe the same number of fish (Xz_=(§f1-f2:—1iz/n).
Ho was not rejected at the 5% significance level for all tests.
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avéilable at the Camp Creek and Vinegar Creek Stations because of
pfoblems associated with deploying the Ryan Tempnentors.
Spawning Ground Surveys

During the peak index and extended count, 358.2 miles were
surveyed in the John Day (176.5 mi.), Grande Ronde (133.1 mi) and
Imnaha\(48.6 mi.) River basins (Tables 3, 4 and 5). Of the total
mileé surveyed, CTUIR surveyed approximately. 25% of the miles
covered in the Grande Ronde and Imnaha River basins and near 70%
in the John Day River basin. CTUIR and NPT pfimarily surveyed the
extended areas while ODFW surveyed thé ihdex areas.

The higﬁest number of observed redds was in the John Day River
basin with 842 redds, 96 live and 327 dead adults (Table 3). In
the Grande Ronde River basin 164 redds, 88 live and 48 dead adults
were ob&erﬁed (Table 4). In the Imnaha River basin 74 redds, 44
live and 15 dead adults were observed (Table 5).

After forest fires in the upper mainstem of the Grénda’Ronde
Rivér Basin, a flash flood on 8th of August caused high ash and
sediment loading in the stream resulting in a severe fish kill down
to near La Grande(ODFW La Grande District). No live spring chinook
salmon adults or redds were observed during a survey on August
16th. High turbidity prevented subsequent survéys.

In all 3 basins over 50% of the redds observed were found in
the index area during 1989 (Table 6). In the Grande Ronde River
basin, the index area comprised 52% of the total miles surveyed and
produced 74% of-the total redds observed. 1In the-Imnaha River
basin, the index area (35% of total miles surveyed) produéad 53%

of the total redds observed. In the John Day River basin, the




Table 3. Spring chinook salnon spawning ground surveys in the John Day River Basin, 1989.

REDDS FISH
------------------------------------------------ - Scale
Streaa Reach Date Miles Occupied Unoccupied Total  Live Dead Jacks Total samples
HAINSTEH: 9/12
Carter's Br. to Pine Cr.V/ to 2.0 -0 0 0 9 0t 0 1
Pine Cr. to Hall Rill «~ 9/13 4.0 1 1 2 1 -0 0 1
Hall Hill to Prairie City 8r.” 3.0 5 9 M 10 0 0 10
Prairie City Br. to Dad’s Cr.v 2.0 1 b 7 I 1 0 2
Dad's Cr. to Harvey Fields 1/ - b 18 rl] 10 3 I
Harvey Fields to French Lane 1/ ! b 49 55 7 2 0 27
French Lane to Deardorff Cr. 1/ v 13.0 2 19 21 2 1 0 3
Deardorff Cr. to Big Culvert 17/ - 6 59 45 &6 5 9 1
Big Culvert to Trout Farm 2.5 2 I 13 2 2 0 {
Total count . 29 172 201 3% 1 1 n b
Index count 13.0 20 145 165 25 | 5§
Canyon Cr.:  J-1 Resort to Wickiup C.G. 8.0 0 2 2 0 0 0 0
MIDDLE FORK: 9/22
Arastrong €r. to Deep Cr. 3.0 2 | 3 2 0 0 2
Deep Cr. to Canp Cr. 3.0 0 2 2 06 0. 0
Cawp Cr. Coyote Cr. 3.0 0 9 9 0 5 0 5
Coyote Cr. to Beaver {r. 3.0 2 1 13 0 3 1 4
Beaver Cr. to Butte Cr. 1/ 1.5 0 12 12 0 4 0 §
Butte Cr. to Windlass Cr. 1/ 1.5 0 16 16 0 1 ] i
MNindlass Cr, to Deerhorn Cr. 1/ 3.0 0 6 b 6 3 0 9
Deerhorn Cr, to Vincent Cr. 1/ 3.0 ) 3 42 & A o 2
Vincent Cr. to Vinegar Cr. 1/ 1.0 0 14 14 0 5 0 5
Vinegar Cr. to Hwy. 7 8r. 1/ 2/ 2.0 0 23 23 1 1 0 12
Hwy. 7 Br, to Phipps Ndw. F.S. bd. 4.0 0 23 23 1 19 2
Total count 30.0 10 153 143 16 72 2 9% 3
Index count 12.0 b 107 13 13 45 0 58
LONER NORTH FORK:
RH S4 to Camas Cr. 9/18 3.0 1 2 3 3 0 0 3
Camas Cr. to Desolation Cr. “to 3.0 0 2 2 0 1 0 i
Deselation Cr. to Nye Cr. 9/21 7.0 3 19 22 4 '] 6 10
Nye €r. to 1 mi. below Sulfur Cr, 1/ 3.0 3 28 N 415 i N
1 mi. below Sulfur Cr. to Oriental Cr. 1/ 3.0 2 23 25 2 1 0 n
Oriental Cr. to Big Cr. 1/ 4,0 0 K] 43 ¢ 1S 0 15
Big Cr. to Cougar Cr. . 2.3 0 7 7 0 0 0 0
Cougar Cr, to 1 ai. below Paradise i/ 2.5 0 2 A 2 4 [ R
1 nf, below Pavadise to Wind Rock 1/ 2.5 0 46 6 0 0 ]
Wind Rock to Granite Cr. 1/ 3.0 1 0 28 1 0 0. 1.
Total count 33.5 10 20 230 16 56 L % 14
Index count ( lower) 10.0 5 -9 9 6 4 i 51
Index count {canyon) 8.0 i 9% 97 3 8 p 1t
Desolation Cr.:
Howard Cr. to Park Cr. 3/ 8/15 7.0 0 0 0 0 0 4
23,0




Table 3 {continued).

REDDS FISH
o TmTTTmemmmomImasanemann Semmmsmemsstseescoocoes Scale
Stream Reach pate Niles Occupied Unoccupied Total  Live Dead Jacks Total = samples
Canas Cr.: 3/ ' a2
Ukiah to 4 Corners Cagd. : 19.0 0 1 1 6 2 0 2
UPPER NORTH FORK: 9/19
Granite Cr. to Bear 6. 3.5 0 19 19 0 0 1
- Bear 6. to McCarty 6. 2.5 0 19 19 0 10 i
NcCarty 6. to Thornberg 2.5 0 7 7 0 4 0 3
Thornberg to Trout Cr. 2.5 0 5 5 0.0 0 0
Trout Cr. to Northfk. Cegd. 3.0 0 4 4 0 2 )
Northfk. Cmod. to Baldy Cr. 5.0 0 K T 0 o 0 0 .
Total 19.0 0 51 97 0 10 0 10 i
Granite Cr. Systes: - - 914 , o
Clear Cr.: HWouth to Bridge 1/ 40 1 bb 67 7 0 38
Bridge to Alano 1.0 0 5 5 { 0 1
Bull Run Cr.: Boundary Cr. to Mouth 1/ 2.5 3 12 15 3 0 10
Granite Cr.:
Trail Br. to Lick Cr. 2.5 3 20 23 3 8B ] 11
Lick Cr. to Buck Cr. 2.0 ! 8 9 1 0 25
Buck Cr. to Squaw Cr, 1/ 1.0 2 30 32 " 23 i 38
Squaw Cr. to Ten Cent Cr. 1/ 1.5 1 i 12 S A |
Ten Cent Cr. to Bull Run 1/ 2.5 1 2 3 15 177
Bull Run'to_Culvert i/ 0.5 0 2 2 0 0 0 ]
Total count 17.% 12 176 168 21 154 & 18l k.
Index count 12.0 8 31 w8 o
JOHN DAY BASIN INDEX TOTAL i 55.0 {0 585 625 & 244 1 39
JOHN DAY BASIX GRAND TOTAL 176.5 41 781 842 9% 327 13 43 9 -

--------------

1/ Index Area. Data collected by OOFW.
All jack salmon { (24°) were alive when sighted.

2/ Two afle section’added to the Middle Fork index area in 1984 to present.
3/ lackie Dougan; USFS, written comm., 12/13/89,
01719790 FN:USCEYP




Table 4. Spring chinook salmon spawning ground surveys in the Grande Ronde River Basin, 1989, 1/

T e S R W e T W% e e e e e A A A W e B e e o e e A S AR R s e O A

REDDS FIsH
------------ e Scale
Stream Reach Date Miles Occupied Unoccupied Total Live Dead Total samples
Grande Ronde River:
3 Penny Claim to Rd. 5125 Br.{a)8/16 8.5 0 0 0 0 7 1 2
Rd. 5125 Br. to Starkey Br, 8/16 13.7 0 0 0 0 0 0 0
Total 22.2 0 0 0 0 7 ) 2
Sheep Creek:
Forks to Rd. 5182 culvert 8/25 3.0 0 1 1 6 0 0 0
Rd. 5182 culvert to mouth (a) 8/25 6.0 0 0 0 1.8 1 0
Total 9.0 0 1 1 1 0 1 0

Catherine Cr. Drainage:
North Fork Catherine Creek:

Middle Fork to Mouth (a) 8/29 3.0 0 6 b i} 1 1 ]
South Pork Catherine Creek: j

Road Barrier to start

of Index area 8/29 0.7 0 0 0 0 0 0 0

Index Area (a) 8/29 2.0 1 0 1 4 0 4 0
Catherine Creek: >

Forks to Badger Plat Rd. (a) 8/29 1.5 11 20 31 17 4. 2 3

Badger Flat Rd, to 2nd

Union City Bridge 8/29 7.0 2 2 4 32 5 2
Total Catherine Cr. Drainage 20.2 14 28 42 24 1 3 5
Lookingglass Creek:

Summer Creek to Little ’

Lookingglass Cr. (a) 9/08 6.2 0 18 18 2 5 1 4

L. Lookingglass Cr, to Mouth  9/11 3.8 6 17 23 7 5 12 5

Total 10.0 6 35 4] $ 10 19 9

Wenaha River Drainage:
North Pork Wenaha River: :

Lower 5.5 miles 9/06 5.5 0 0 o0 0 0 ] .0
South Fork Wenaha River:

1 mi. upstream of Milk Creek  9/06 0.1 0 0 0 0 0 0 0

Milk Creek to Forks (a) 9/05 6.0 4 5 9 5 3 8 2
Wenaha River:

Porks to mouth 9/06 15.5 6 3 9 9+13 1 1 1
Wenaha River Tributaries:

Beaver Creek : :

Milk Creek 9/05 0.1 0 0 0 0 0 0 0

Rock Creek .

Butte Creek 9/06 1.5 0 0 0. 0 0 0 0
Total - Wenaha River Drainage 28.7 10 8 18 14413 4 19 3

e = W T N e e Y W S e S A A A P M e e S 4 s A e e o R




table 4 {continued).

_______ - P WA R T o o A T P R - - i e -

REDDS PISH
----------------------------------------- Scale
Stream Reach Date Miles Occupied Unoccupied Total Live Dead Total samples
Wallowa River:
McClarren Lane Br. to
Hatchery intake (a) g/21 4.5 0 0 0 0 o6 . 0 0
Wallowa River Tributarxes
Bear Cr.: ;
Guard ‘Station to Bridge (a) 8f21 6.5 1 1 2 1 1 2 1
Hurricane Cr.:
Gravel Pit to Mouth (a) 8/21 3.0 1l 1 2 5 0 5 0
- Lostine River:
Bowman Cr. to Rilliamson Cmpgd. 8/23 - 3.5 0 4 4 0 1 1 |
‘1og Jam to Six Mile Bridge 8/23 2.0 0 1 1 0 0 0 0
6 Mile Br. to OC Ranch Br. (a) 8/23 3.0 7 13 200 16 14 30 12
0C Ranch Br. to West Side Ditch 8/23 1.6 0 0 0 0 0 0 0
Lostine to McClean's 8/23 2.1 0 0 0 0 0 0 0
McClean's to Mouth 8/23 2.1 0 0 0 0 0 0 0
Total 15.5 7 18 2% 16 15 31 13
Minam River:
Upper Minam (a) 8/30 6.0 0 10 0. 0. 3 3 3
_ Lower Minam (a) 8/31 1.5 6 17 23. 18 T 2% 6
Total 13.5 6 21 33 -.18 10 28 9
GRANDE RONDE BASIN INDEX TOTAL 69.7 3 91 122 - 69 45 114 33
GRANDE RONDE BASIN GRAND TOTAL 133.1 45 119 - 164 T4 54 143 42

------------------------------------------------------------------------------------------------------------

1/ Table modified from Carmichael et al. In Preparation. ODFW,

(a) Index area.

(b) Grande Ronde River surveys conducted after flash flood;ng on 8 Lugust 1989, . Righ turbidity prevented
suhsequent surveys.

02/15/90 FN: GRONSS



Table 5. Spring/susmer chinook salmon spawning ground surveys in the Imnaha River basim, 1989. 1/

-----------------------------------------------------------------------------------------------------------

REDDS F1sH
----------------------------------------------- Scale
Stream Reach Date Miles Occupied Unoccupied Total Live Dead Jacks Total - samples
Lick Cr. (a) 8/22 4.0 0 0 o 0o o6 0 0 0
Big Sheep Cr.
Bridge to Echo Canyon (a) 8/22 4.0 1 0 1 10 0 1 0
Echo Canyon down 5 miles 8/22 5.0 0 1 ! 0 1 0 1 1
Total ' 9.0 | 1 2 1 1 0 2 1
South Fork Imnaha River -
Forks to Bear Cr. = 8/28 2.4 -0 3 3 0 0 0 -0 0
Imnaha River
Porks to Gorge 8/28 1.0 | 0 1 1 0 0 1 0
Blue Hole to Indian Xing (a) 8/28 2.0 1] 10 .16 7.2 0 9 ]
Indian Xing to Macs Mine {(a) 8/28 1.1 8 16 24 13 1 1 2 6
Macs Mine to Weir 8/28 4.0 1 2 3 2 1 0 3 1
Weir to Crazyman Cr. 8/28 4.0 9 3 12 11 4 2. 17 4
Cragyman Cr. to Grouse Cr. 8/28 8.5 4 9 13 9 0 2 1 0
Grouse Cr. to Freezeout Cr. 8/28 6.0 0 0 0 0 0 0 0. 0
Total 33.2 29 40 69 43 M4 5 8 13
IMNAHA BASIN INDEX TOTAL 17.17 15 26 41 A 9 1 31 8
IMNAHA BASIN GRAND TOTAL 48.6 30 44 14 4 15 . § 64 14

s A o T b T e e T e A A AR AR AR e 4 ok i o A U o Sl e ot o o o

1/ Table modified from Carmichael et al. In Preparation., ODFW,
All jack salmon (<24") were alive when sighted. -
{a) Index areas.

02/15/90 FN: IMNAHAS9




table §. Comparison of index and extended area spring chinook salmon spawning ground surveys in some NR Oregon streams, 1389, af

-------------------------- A e e D D D D D R A ol e e 0 e e o T O P D D O D e e e e o A e e e e

Miles Surveyed Redds Live Fish Dead rish
Basin, : Insfde Outside Inside Outside Inside Outside . Inside Outside % of redds in
Stream Date Index Index Inder  Index foder  Iader Index  Index  index area
Tmnaba River Basin: _
Lick Cr. 8/22 4.0 ¢ 0 - 0 - ] - .
Big Sheep Cr. $/22 4.0 5.0 1 1 1 0 ] 1 ©50
§.7. Imnaha River 2 0 24 - 3 -- 0 -- 0 -
Imnaha River 8/28 9.1 25.9 4 1 1 0 9 5 56
Total . : 11.1 33.3 il 3% n )] | 1] 53
Grande Ronde River Basin: ‘
Lostine River 8/23 3.0 12,5 20 -] 16 0 1" 1 80
Hallowa River : 8/21 4.5 0 0 - 0 .- 6 - .-
Grande Konde River b/ -~ §/16 8.5 13.1 0 0 0 0 T --
Beat Cr. ‘ ‘ §j21 6.5 0 2 - 1 . 1 -- -
Rurricane (r. 821 3.0 0 2 - 5 - ] - .-
Sheep Cr. 8/25 6.0 3.0 0 1 -1 0 6 0 0
X.P. Catherine Cr. 8/29 3.0 0 1 -- 0 - 1 -~ --
8.0, Catherine Cr, 829 2.0 - 0.7 ! 0 4 0 0 0 100
Catherive Cr.: 8/29 1.5 1.0 i 4 17 3 { 2 89
Lookinglass Cr. 9/08, 11 6.2 3.8 18 i} t 1 ] 5 4
Hinam River. 8/30-31 13,5 0 33 . 18 "= 10 - --
K.1. Weaaha River 9/06 0 5.5 . 0 -- N - 0 --
Henaha River- 9/05-0¢ 6.0 ¢ 15.6 9 S | 5 10 ] 1 50
Renaha River tribs, §/05-06 0 1.6 -- 0 -- 0 “e 0 --
Total $9.7 63.4 122 2 1] 20 $ ) "
John Day River Basin:
John Day River §/12-13 13.0 13.5 165 k11 26 15 4] { 82
Canyon Cr. 912 0 8.0 -- ? S 0 .- " --
Middle Fork /22 12.0 18.0 113 50 13 5 % N 89
Yorth Pork $/18-20 18.0 3.5 196 11 13 1 L} 17 68
Granite Cr. df i 12.8 5.5 151 3 23 4 11 33 80
Desolation Cr. - 415892 0 23.0 LI | - { - 0 --
Camas Cr, 92 . 0 18.9 ve A - 0 - ] --
" Total \ 55.0 121.5 625 7 1 35 pit] 83 N

e L Ll L L L L T T e L L L T L L L L L L L L L T T T T T P e PR Y Y Y Y

3/ Inoaba aad Graade Ronde River basin data modified from Carmichael et al. In Preparation. ODM.
Jobn Day River index area data from ODFW, John Day District. |
Desolation and Camas Creek data includes surveys by USES, Xorth Fork Jobn Day District.

b/ Orande Ronde River sacrveys conducted after flash flooding on 8 Rugust 1989. Righ turbidity prevented subsequent surveys.
¢/ South Pork Wemaha River. .
d/ Includes Gramite, Clear, and Bull Run Creeks,

02/15/90 PX:USCEI\PSCONP




index area (31% of total miles surveyed) produced 74% of the total
redds observed. |

Multiple surveys were conducted in some Grandé -Ronde and
Imnaha basin streams (Table 75. The degree of spawning activity
varied by sampling date and location. The greatest percent change
in redd counts was from the peak index to the second survey period.
This was particularly true in Hurricane Creek, a tributary of the
Wallowa River where an increase from 2 to 29 redds were observed.
from index to last survey. Multiple surveys‘were also conducted
in the Middle Fork of the John Day River. Three éections within
the Middle Fork were surveyed before, during and after the standard
index count period. No new redds were observed after the index
count period (Table 8).

Fork 1length and scale samples were collected fr&ﬁ- i47
carcasses in the Grande Ronde (42), Imnaha (14) and John Day (91)
River basins in 1989 (Tables 3, 4 and 5). cale analysis was
conducted by ODFW to determine ocean and freshw ter age. The
Gilbert and Rich (1927) nomenclature was used and denotes X years
total/X years freshwater age. The length composition of fish
sampled exhibited a modal length frequency distribution among ége
3/2 jacks and age 4/2 and 5/2 adults (Table 9). The mean fork
length of age 3/2, 4/2 and 5/2 fish also varied by sex and stream
sampled. Almost all carcasses sampled were either age 4/2 or 5/2

adults, few age 3/2 jacks were sampled (Tables 10 and 11).




fable 7. Comparison of spawming grouad cownts conducted at the standard index survey time, and.iwieé after the inder
survsy on some Imnaha and Crande Ronde River Basin streams, 1989. Areas survered are iadex areas or withia index areas.
Percent change represents change from inder to third survey. 1/ ‘

Live Fisk

----------------------------

Redds - 08 Redds ~ Off Redds Dead fish
Basin, S eesseecccsasacoocwsacssocess ducemsaiosers aonasessdeess yecamsresecmeneas
Stream, Section Date Miles Occupied Unoccupied Total Adults Jacks Mdults Jacks Mdults Jacks
Innaha river Basin: . | |

Imnaba River 8/28 1.1 8 I y 1 4 0 1 0
Indian Crossing to 8/05 1.7 2 25 27 3 0 2 0 5 0
Kac's Mine /15 1.1 ] 27 N 9 0 ] ¢ 2 0

Percent Change : 13 |
Grande Ronde River Basin:

Hurricane Creek -8f21 1.3 1 1 2 1 ] 4 ] ] 0
Gravel Pit to 831 1.3 10 b 16 1 1 15 9 g 0
HeCorman Ramch Bridge 9/12 1.3 9 20 3] 12 0 1 0 13 0

Percent Change +1350
Lostine River 8/23 3.0 1 13 20 I 0 2 0 " 0
Sit-mile Bridge to 8/31 3.0 11 30 i1 .9 S 6 0 ? 1
0C Ranch Bridge 9/12 3.0 2 45 41 2 0 ] 0 1 0
Percent Change +135
Catherine Creek | 8/2% 1R ] { 3 5 0 1 0 1: 0
Bridge below forks to  9/07 2.0 2 9 11 2.0 0 0 6. -0
Highway Bridge $/14 2.0 0 12 12 ] ] ] 0 2 ]
Percent Change | 50
Ninam River |

USPS-0DFR Cabin to

1 nile above Little 8/31 4.0 5 i 19 13 I | IR 0

Minam River . 9/ 14 49 0 ., u A ] 0 0 0 .. 20

Percent Change +2§

P Y L L X Ty L L e o Y P P T Y P Y L LY LY

1/ ftable from Carmichael et al. In Preparation. ODFF.
02/15/90 INLYBLY




Table 8. Comparison of spring chinook salmon spawning ground counts before, during énﬁ after the
standard index count period on the Middle Fork John Day River, 1989. h

e b A A A A U A A U B e e e v " ol

) " -
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. T - i e M i e e e St A e

Deep Cr. to Blk Cr.
(RM 45 to RM 46)

Butte Cr. to Windlass Cr.
(RM 57.5 to RM 59)

Vincent Cr. to Vinegar Cr.

(RM 64,5 to RM 65.5)

9/13 1.0 0 2
9/22 0 2
10/02 _ 0 2
Percent change from index count
9/13 1.5 3 13
9/22 0 15
10/02 0 16
Percent change from index count
9/13 1.0 2 il
9/22 0 14
10/02 0 14

Percent change from index count

o O W

OO w

L~ = ~J

 — - .
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Zable 9. Mean fork length (mm) for age specific groups of spring chinook salmen suplel o spavning ground surveys in some
IR Oregon streams, 1989, Age nomeaclature is that of Gilbert and Rich {1921). Standard deviation is shown in paremtheses, af

Rge 32 . o Age 2 Xge 52
-------- . ke §/2
Kales Pemiles dales Temales Nales Yemales {Male)
Strean ¥ Leagth ¥ Length ‘§ Lepgth T Length E Length I Length ¥ Leagth
Imnabha River b/ . ¢ - L] -- 13 141 {35) 4 112 (85} -] 980 (105) 3 848 (69) 1 1120
Big Sheep Cr. - g - 0 -- 0 - 1 (Lt ] -- | --
Grande Ronde River 4f ¢ -- ¢ - ! 753 (39) ] -- ] -- ] .-
Catherine Ct. ¢f 0 - ] .- 3 767 (85) $ 120 (3N ¢ -- 1 Tee
_ Lookingglass Cz. ¢f 0 - ¢ -- ] - 1 T4 (66) 0 -- ? 195 {8%)
Lastize River ¢/ 1 185 ] .- ] 187 (49) 1 ’!S! (31) ] 875 {67) ¢ 3 {17)
Rallova River L -- ] - 0 -- ] ] -- ¢ - :
Hurricane Cr. ¢f 2 605 (21} ] - )] m | 134 (10) 3 953 {67) 3 357 {67)
Bear (1, 0 - 0 -- { -- 1 660 0 -- 0 --
Ninam River ¢f ¢ - . - 3 150 {35) 5 BI() 0 -- ? 915 (36)
Nenaha River 1 i 0 - ] -- ] -- 1 940 ] --
John Day River | - 0 .= 1 660 § 687 {51) $ - i m
Niddis York ¢ - 0 - $ 192 (49) i FE3 RN 1) I - S | 195 {111)
Yorth Pork b - L] -- } %2 {1) | ¢ (1) 2 912 (68) 2 137
0 - 0 - 5 $oms) 3

Craaite Cr. £/ 5 {8) B 111 (82}

817 {38)

a} table and Imaba and Grande Ronde River Basin dats wodified from Carmichael et al. In Preparation. 0DFH.

John Day River Basin scales aged by Pat Praser and Curl Nelcher, ODMR.
b/ Includes samples Erom 16 carcasses found washed up en the Imszba River weir.
¢/ Includes outplanted adults from Leokingglass Hatchery cbserved or recovered oz spawning ground surveys.
d/ Samples are from dead fish recovered after § August Elash flooding, - ,
¢/ Inciudes one RALY Imaaha stock female recovered on spawping gtmd survey,
f] 1Imcludes G:mte, Clear, and Bull Ry Creeks. :

18573 0215130




Table 10. Percent age class composition of‘spriﬁg chinook salmon
carcasses recovered in the John Day River, 1978-89. Age nomenclature
.~ is that of Gilbert and Rich (1927). a/

A e . A S A A B T U e e e kT A e e o S

Stream, Sample Age Age Age
Year sige 3/2 4/2 5/2
Mainstem: _
1978 3 0.0 100.0 0.0
1979 22 0.0 100.0 0.0
1980 4 0.0 50.0 50.0
1981 8 0.0 62.5 37.5
1982 ) 0.0 80.0 20.0
1983 . 22 0.0 95.5 4.5
1984 43 2,3 88.4 9.3
1985 58 10.3 82.8 6.9
1986 18 22.2 72.2 5.6
1987 29 0.0 89.7 10.3 -
1988 11 0.0 36.4 63.6
1989 \ 6 0.0 83.3 16.7
Middle Fork:
1978 56 3.6 94.6 1.8
1979 44 0.0 95,5 4.5
1980 17 5.9 29.4 64.7
1981 14 0.0 78.6 21.4
1982 \ 33 0.0 97.0 3.0
1983 45 2.2 91.1 6.7
1984 56 5.4 87.5 - 1.1
1985 217 3.7 59.3 37.0
1986 4 25.0 75.0 0.0
1987 93 1.1 86.0 12.9
1988 63 0.0 65.1 34.9
1989 32 0.0 87.5 12.5
North Fork:
1978 36 0.0 38.9 61.1
1979 32 0.0 84.4 15.6
1980 29 0.0 58.6 4).4
1981 125 4,0 72.0 24,0
1982 11 2.6 88.3 9.1
1983 67 0.0 76.1 23.9
1984 42 4.8 85.7 9.5
1985 87 9,2 77.0 13.8
1986 66 4.6 93.9 1.5
1987 134 0.7 72.4 26.9
1988 - 87 2.3 56.3 41.4
1989 - 14 0.0 '71.4 28.6

e e T e e e e S e S U S L U S,




Table 10 (continued)

———————————————————————————————————————————————————————————————————————

Stream, Sample Age Age Age
Year ' sige 3/2  4]2 5/2

Granite Creek system: b/ _
1978 . 85 2.4 37.6 60.0
1979 46 2.2 71.7 26.1
1980 36 0.0 66.7 33.3
1981 : 67 1.5 88.1 10.4
1982 98 4.1 87.8 8.1
1983 42 2.4 64.3 33.3
1984 50 10.0 82.0 8.0
1985 ' 110 4.5 88.2 7.3
1986 86 9.3 89.5 1.2
1987 \ : 91 0.0 89.0 11.0
1588 39 0.0 53.8 46.2
1989 37 0.0 83.8 16.2

n mE s ke A A G S T v b e W G B B W et R e L AR B L R U A AR W A e e

a/ Table modified from Lindsay et al. 1986,
Data for years 1986-87 from Eric Olsen, pers. comm., 12/28/88, ODFW.
Data for 1988 summarized by Pat Frazer, ODFW.
Scales from 1989 aged by Pat Frazer and Curt Melcher, ODFW.
b/ Ineludes Granite, Clear and Bull Run Creeks.
02/15/90 FN:USC89\89T10




Table 11. Percent age composition of spring chinook salmon carcasses sampled
on spawning ground surveys in the Imnaha and Grande Ronde River Basins, 1986-89.
Bge nomenclature is that of Gilbert and Rich (1927). 1/

b e b A L e ek e A MR ML S AR G AR S A R VD e A AP e G e A A A AR B U s e sl R A AR b b e e e A A R T A

Year, :
Basin, Stream N Age 3/2 Age 4/2 Age 5/2
1986
Imnaha River Basin _
Big Sheep Creek 6 0 66.7 -33.3
Imnaha River 23 8.7 43.5 47.8
Grande Ronde River Basin
Bear Cresk 3 0 100,90 0
Lostine River 17 5.8 47.1 47.1
Grande Ronde River 8 0 87.5 12.5
Catherine Creek 8 0 100.0 0
Minam River 18 0 61.1 38.9
Wenaha River ' 7 0 42.9 57.1
1987
Imnaha River Basin .
Imnaha River 26 0 34.6 65.4
Grande Ronde River Basin
Hurricane River 13 0 76.9 23.1
Lostine River 35 0 0.0 40.0
Grande Ronde River 47 0 97.9 2.1
Catherine Creek 64 1.6 92.2 6.2
Lookingglass Creek a/ 2 0 100.0 0
Minam River 6 16.7 33.3 50.0
Wenaha River 43 0 86.0 14.0
1988
Imnaha River Basin
Big Sheep Creek 1 0 0 100.0
Imnaha River 128 2.5 17.2 80.3
Grande Ronde River Basin :
Bear Creek 1 0 100.0 0
Hurricane Creek 12 0 41.8 58.3.
Lostine River 73 0 21.9 718.1
Wallowa River 10 : 0 20,0 80.0
Prairie Creek 10 10.0 20,0 70.0
Grande Ronde River 50 6.0 40.0 54.0
Catherine Creek 135 2.2 52.6 45.2
Lookingglass Creek a/ 25 0 36.0 64.0
Minam River . 33 3.0 36.4 60.6
Wenaha River 54 0 31.5 68.5

" v T T iy o S A L o o " - o




Table 11 (continued).

Year,
Basin, Stream N Age 3/2 Age 4/2 Rge 5/2 Age 6/2
1989 :
Imnaha River Basin
Big Sheep Creek 1 0 100 -0 .
Imnaha River b/ 34 11.8 55.9 29.4 2.9
Grande Ronde River Basin
Bear Creek 1 0 100.0 0
Hurricane Cr. c/ 13 15.4 38.5 46.1
Lostine River ¢/ 22 4.5 68.2 27.3
Grande Ronde River d/ 2 0 100.0 0
Catherine Creek ¢/ 10 0 90.0 10.0
Lookingglass Cr. e/ 9 0 77.8 22,2
Minam River ¢/ 8 : 0 80.0 ~20,0
Wenaha River 2 50.0 0 50.0

-y ] VR o o ey A AR e A e =R AR VR e e A AN P P i e e e e et b i 6 R

1/ Table from Carmichael et al. In Preparation. ODFW.

a/ Above Lookingglass Hatchery weir.

b/ Includes 16 samples from carcasses found washed up on Imnaha River weir.
¢/ 1Includes outplanted adults from Lookinglass Hatchery.

d/ Samples are from carcasses recovered after 8 Rugust flash flooding.

e/ Includes one AdLV Imnaha stock female (Rge 4/2) recovered on survey.

FN:TBL11 02/15/90




Fish Per Redd Relatjonship

The maximum number of spring chinook salmon and redds observed
in the Middle Fork of John Day River was 141 adults and 163 redds.
The fish per redd relationship based on holding area and spawning

ground surveys is therefore 0.9 fish/redd.




DISCUSBION
Holding Area Surveys

The 141 adult spring chinook salmon observed during the second
period of the snorkel-foot surveys is the maximum number observed
and is believed to be the best estimate of the number of adults
holding prior to spawning in the Middle Fork, John Day River.
During‘the second survey period, there was an insignificant amount
of variation between survey teams (high precisiqn). Also in some
British Columbia streanms, Norﬁhcote and Wilkie (1963) found that
the maximum count of fish by divers was close to that recovered by
poisoning; Sl&ney and Martin (1987) found that a smaller counﬁ on
the first replicate was common.

Although there is high precision in the 141 estimate of adult
spring chinook salmon, the accuracy is unknown. Seining, the only
gear used to test the accuracy of the snorkeling method, proved
ineffective for enumerating adult spring chinook salmon. In
‘addition, during the holding area surveys only 29.5 miles were
covered rather than the 30.0 miles originally planned. The upper
0.5 mile of Phipps Meadow was not surveyed - a mistake in mileage
calculation and communication with ODFW. By not surveying the
upper one-hal% mile of the study area and changing the survey
method (upstream to downstream) we may have under estimated the
number of fish present. Recommendations for research in 1990 are
to continue snorkel/foot surveys with precision tests, survey 30
miles rather than 29.5 miles, evaluate the downstream to upstream
vs. the upstream to downstream technique, drop seining as a method

for testing accuracy, and add new accuracy tests using a low-




impact method to obtain a total count with statistical error
bounds.
Spawning Ground Surveys

During the past 10 years, redd counts and spawning densities
in index areas have varied by basin, individuai stream and year
surveyed (Table 12). From 1979 to 1985, index area spawning
densities in John Day River Basin were less than 10 redds/mile but
since 1986 over 10 redds/mile have been counted (Figure 5). Since
1979 the Grande Ronde and Imnaha River basin index area spawning
densities have been 1less than 10 tedds%mile, decreasing.
dramatically in 1989. The Imnaha Rivéf basin spawﬁing escapemeﬁt
has also been reduced by annual broodstock collectioﬁ since 1982
(Appendix Table C). Prior to 1979, spawning densitigs’g:eater than
10 redds/mile in index areas were frequently obsérvéd in all 3
basins (ODFW data as reported in Schwartzberg and Roger 1986).

In John Day River Basin streams from 1978 to 1989, the-perdent
of total redds found in index areas have ranged from 45% in the
Middle Fork to 100% in the Mainstem. ‘A chi-square contingency
table (Zar 1974) was used to test if the year in which redd counts
were conducted is independent of the number observed in index and
extended areas in the mainstem, Middle ¥Fork, North Fork, and
Granite Creek systems (Table 13). Chi-square analysis indicéted
a significant difference (P<0.05) of counts among years (1978—89)
for all areas, indicating index counts‘ are -not consistent
representatives -of total redds. For years 1986 to 1989 an

additional two miles were added to the Middle Fork index area.

Chi-square analysis still indicated a significant difference (P<




Table 12. History of spring chincok salmon index area redd counts in the ianaha, Grande Rogde, and John Day River Basms, 1979 to 1989. af
sample statistics include the 10 year mean {1979-88) and standard error of the mean (SE).

Bagin, Hiles YEAR OF SURVEY 10 Yr Ave

Strean’ Surveyed 1979 1980 1981 1982 1983 1984 1985 1986 1967 1988 1989 (1979-08)% SE
Isnaha River Basin: '
isnahs River 9.7 : 83 40 99 129 5 119 145 127 12 . 13 . 40 168
Lick Cr, §.0 4 4 2 0 0 2 3 2 0 0 0 2
Big Sheep Cr. {.0 0- 0 2 .9 -1 7 ] 15 3 14 1 )
Total 17.7 87 44 103 138 104 128 154 (L ER 149 4 i n
Grande Ronde River Basin: T
Grande Rande River 8.5 7 n 114 s B | 3 26 70 KT 112 9 gb 50
Sheep Cr. 5.0 g 8 8 18 $ 18 30 i 7 0 0 10
Catherine Cr. . 7.5 3 &b i 2 3 23 22 47 103 9 3 50
N. Fork Catherine Cr. 3.0 0 0 3 14 113 | 3 8 14 " 38 ) 9
S. Fork Catherine Cr. 2.0 L3 0 3 7 4 4 PH 35 39 i 13
Lookinoglass Cr. §.2 13 29 7 26 7 [ | ¥4 0 18 3 18 17
Lower Ninam River 7.5 3 3 2 $ ] 3 62 3 54 50 23 A
Uoper Kinan River $.0 [ 7 12 13 13 17 54 27 26 37 10 2
Wenaha River 6.0 S A 20 27 3 12 3% &9 . 82 98 9 K1}
Vallowa River 4.5 0 ! 0 1 5 0 3 7 15 7 0. 4
Bear Cr. 6.5 i 8 4 12 ) 11 [ 0. - 10 - 2 8
" furricane Cr. 3.0 0 0 1 9 7 0 20 $ 16 9 2 7
tostine River 3.0 21 18 8 58 39 57 .68 i8 19 107 20 7
Total 89.7 100 195 122 285 220 175 ¥ A8 x| IR 11| 122 2963 5
John Day River Basin: PR A ' > ST
Jobn Day River 13.0 48 BT 13 49 133 37 118 15¢ 247 82 165 99
Kiddle Fork - 8.0 118 58 4] &2 | 8 40 8t 237¢c 20t ¢ 0c 7
Lower North Fork 1.0 93 26 87 R k)] 23 27 150 . 20 128 9 78
Horth Fork Caayon $0. 197 52 N - 88 - 4§ N - N 107 1 i1y 97 8
Granite Cr. 5.5 88 7 58 86 i 2 83 m - n 89 &9 8
Clear Cr. 19 8 2 15 43 i 8 ) 1 6. 5] U
Bul} Run Cr. 2.8 0 16 3 7 213 -2 R ¥ J é 14 318 9
Tota! 53.0 - 318 236 325 30 306 pall 3‘18 837 1006 4 - 802 t&St 74

al Bata fer 19?9-84 from 0DFH mdex ared spatming ground servers as reported in Scheartzberg and Reger {1985) and xmx et al. {1984). .
Grande Ronde and Ianaha River basin data for 1984-88 Frok ODFW index area spauning groyad surveys as reported in Carmichael et al. In Preparation.
Grande Ronde and Tmnaba River basia data for 1985 from BOFW index area spawning ground-surveys as reported in LaGrande md Wallowa ODFY a;strict reports.
Joha Bay River basin data for 1985-88 from ODFW index area spawning ground surveys, John Day District reports.
b/ Grande Ronde R. survers conducted after flash flooding on 8 August 1989. High turbidity prevented subsequent survey during index count period.
¢/ Two miles were added to the John Day River Hiddle Fork index avea survey in 1986 lo the present.
Data in Table 12 represents the original 10 mile section. Table 3 presents the additional 2 mile section.
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Table 13. Spring chinook salmon redds observed in index and extended areas in the John Day River Basin, 1978-89. a/

- - e S

MAINSTEN NIODLE FORK b/ NORTH FORK ¢/ - GRANITE CR, d/
Year  index Extended Total  Index Extended Total  Inder Extended Total  Inder Extended Total
1978 58 0 58 107 8t 188 108 59 18 185 3N 19
1979 68 - b n 118 3 17 200 - 50 2% 130 16 W6
1980 16 0 16 58 Ky AN 7 18 26 104 8 3] 89
1981 3 2 53 26 21 .47 0 138 i 17y 110 12 122
1982 49 2 L) 62 8 131 107 & 173 122 FLI V] )
1983 - 133 ? W2 51 30 B1 16 37 113 46 10 56
1984 73 780 87 83 150 63 9 ® 18 15 43
1985 118 $ 120 0 4 8 110 1% 132 28 140
1986 159 24183 98 52 110 257 160 417 163 36 199
1987 247 12 259 237 291 528 s 170 545 147 B W
1968 82 30 - 112 201 114 - 315 45 - 18 431 - 116 2 136
1989 165 3% 201 90 73 183 196 R ) 151 37 188

--------------------------------------------------------------------------------------------------------------------

3/ Table modified from Lindsay et al. 1984, Data for 1978-84 reported in Knox et al. 1984.

b/ two ailes were added to the index area in 1986 to present. Data in Table 13 represents the original 10 mile
section. Table 3 presents the additional 2 mile section. ‘ :

¢/ North Fork "Total® includes redds found in Desolation and Camas Creeks in. 1988 and 1989,

d/ lncludes Clear and Bull Run Creeks.

01/19/90 FH:JORTIO




0.05) of redd counts among years 1986 to 1989 with this additional
two miles of index area in the Middle Fork. Based on these results
it is recommended that extended area surveys be continued in 1990
then re-examined to identify potential index areas that would be
representative of total spawning in John Day River Basin streams.

Since no new redds were observed after the standard index
count period, 163 redds is the best estimate of total fedds
deposited in the Middle Fork of John Day River. Possible problems
were encountered. The surveyors commented that some of ﬁhe redds
flagged during the before index count period were difficult to
identify in later surveys because of siltation. Hence,ukome redds
may not have been observed during the index count period in areas
that multiple surveys were not conducted. The middle of September
may have been a better peak count period. = Recommendations for
research in 1990 are to continue extensive area redd éounts with
multiple surveys to determine total number of redds and also
conduct multiple surveys with multiple counters to examine
variability between surveyors.
Fish Per Redd Relationship |

Is the 0.9 fish/redd relationship for John Day River Basin
spring chinook salmon fact or fantasy? For camparisoh, 2.4
fish/redd is the relationship most recently used for Columbia River.
Basin spring chinook salmon (ODFW 1987). As previously-discussed
there are many unanswered questions regarding the holding aréa and
spawning ground- survey results in 1989. To estimate spawning

escapement we need to continue our objectives to determine the

total number of spring chinook salmon adults and redds in the John




Day River Basin. The on-going research in the Grande Ronde and
Imnaha River Basins will further refine the spawning escapement
estimates needed for these basins and will be reported by

Carmichael et al. (In Prep.).

CONCLUSION

hsn--"pr'wiously'discussed, the spawninq sncnpmab “(redd& Eounta)
of t:h_e‘John Day, Grande Ronde, and Imnaha River Basin spring/summer
chinook salmon stocks has fluctuated within and between basins
prior to 1986 to the present. If the status of the individual
spring/summer chinook salmon étocks is to ba assessed, a
conglomerate count of all spring/suﬁmer chinook aélmon stocks at
Bonneville Dam would not represent the spawning esca’:penant to each
individual basin. We need to continue developing methods to
estimate spawning escapement of spring/summer chinook salmon in the

John Day:, Grande Ronde and Imnaha River Basins of Northeast Oregon.
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Appendixz A. Supplementation releases of juvenile chinook salmon in the Grande Ronde River Basin.

-------------------------------------------------------------------------------------------------

Hatchery of
rearing

Number
released

Date of
release

Location of
release

b A e S e e oy o e A - i s ] - o -

Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson

Carson

Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass

Carson
Carson
Lookingglass
Lookingglass
Carson
Lookingglass
Lookingglass
Irrigon
Bonneville/
Lookingglass
Bonneville/
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass

----------------------------------

Data Source:

FN:APPA

01/29/90

100,000
101,870
502,642
382,500
100,448
100,072
100,150
379,450

88,667

84,295

37,760
111,711
136,675

49,634
151,888

83,160

89,102

R.T. Messmer, ODFW, written comm.,

04/84
05-07/84
06/84
04/85
04/86
04/86
06/86
02/87

03/87

07/86
04/87
03/88
04/88
03-04/88
04/89
04/89

01/90.

16.7
85.5-148.0

187.5
18,2-20.2
10.4-10.8 .
10.0-11.0
24.0-25.0
10.1-11.7

11.5

Catherine Cr.
Catherine Cr.
Upper G. Ronde
Catherine Cr.
Catherine Cr.
Big Canyon Cr.
Catherine Cr.
Grande Ronde R.
Catherine Cr.

Big Canyon Cr,

Catherine Cr.
Upper G Ronde
Big Canyon Cr.
Big Canyon Cr.
Catherine Cr.
Catherine Cr.

Big Canyon Cr.




dppendiz B. Release and recovery information for adult spring chinook salmon cutplanted from Lookingglass Hatchery into
Grande Ronde River Basin streams. Expanded number of tish recovered are presested in parestheses. af

Location and number of disk tagged fish observations or recoveries

* Returned to -0§serveé- live BRecovered

Tribal

Volunteer

Lookingglass on survey bf = on survey b/ harvest ¢f recoveries

Tear, Nusber of fish outplanted
gutplanting Dates seamosreesascanmainmnsaaane
- location outplanted Gatagged Tagged - Total
1987: .
Catherize Cr. 85/21-30 ; 536 164 (L1}
Spper G. Ronde.R. 06/01-08/15 i3l 81 {98
Rallowa R. : 06708 233 81 300
vallova R. 08/25 W 0 90
1988: }
Catherine Cr. 05/23-27,06/20,01/26 94 Pt ] 112
Upper . Romde R. 05/31,06/03,06/21,08/17 3133 189 522
Rallova B, 07/11 54 EY] 91
Hallowa R. ¢/ 08/10 2 121 363
1989
Catherine Cr. 06/09 29 52 )|
Rallova R, 06/12 §2 46 88

--------------------------------------------------------------

§(26) ) 30

${45) 1(30) 3{22)
§{27) o 2{9) df
32{165) 9{29) 8(26)
2{64) 11{30) ¢(25)
0 §(15) 11(27)
8 §(30) - 10(30)
12(20) 2(3)

0
18{21) 1{2) €/ 5{8} of

3/ Table medified from Carmichael ef al. Ia Preparation, ODM.

16(48)
2)
8

§{20}
20(55)
4

it Pl g LAY

bf Sutvers conducted duriag peak covat spamning ground surveys inside and cutside of inder aress.

¢/ %ribal fishery data incomplete.
d/ Recovered iz Kurricase {r..

o/ After tagging, fish were hauled from Lookingglass Hatchery 06/06,13,17 and held at Wallowa Batchery wmtil release.

t] Observed live in Nisam River,

g/ Four tags recovered inm Burricane Cr, and one tag recovered in Lostine River.

PE:APRR 02/15/%¢
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Appendix C. Adult spring/summer chinook salmon recoverles
at the Imnaha River trap.

A e A "

Rumber

Return Total Number Number females
year number females males Jacks -spawned
1982 28 14 14 0 10
1983 64 35 21 8 31
1984 35 17 9 10 11
1985 165 41 78 46 32
1986 340 120 199 21 6l
1987 wild 165 65 96 4 38
hatchery 22 2 ' 3 17 1

1988 wild 357 213 125 19 38
hatchery 37 26 11 af 1

1989 wild 261 103 120 38 - 47
hatchery 125 7 3 115 . 7

hatchery b/ /b /b

A e s e Ak ke L L il N T B Ao ekl B o et il e s by sy ek T e TR W M o kA A et M e ok W Ew Am e am

a/ 1985 Imnaha brood released at Lookingglass Hatchery.
48 jacks returned to Lookingglass Hatchery in 1988.
b/ 1985 Imnaha brood released at Lookingglass Hatchery.

31 females (29 spawned) and 27 males returned to Lookingglass
Hatchery in 1989,

Data Source: R.T. Messmer, ODFW, written comm. 01/90.
Preliminary data for 1989.

FN:APPC 01/29/90




Appendix D. Juvenile sprinq/summgr chinook salmon releases in the Imnaha River,

Brood Hatchery of Number Date of Size’

year Stock rearing releaged release (#/1b.)

1982 - Imnaha Lookingglass 24,920 3/22/84 32.0

1982 Lookingglass Lookingglass 4,258 3/22/84 31.0

1983  Imnaha Lookingglass 56,235 9/14/84 24.4

1983 Imnaha Lookingglass 59,595 3/22/85 17,4

1984 Imnaha Lookingglass 35,265 3/28/86 10.8

1985 Imnaha Lookingglass 125,530 a/ - 4/20/87 8.0-8.4

1986 Imnaha _Lookingglass 101,928 ~ 3/21-22/88 9.9-11.0.
1986 - . Imnaba Lookingglass 97,137 4/20-21/88 8.8-8.9
1987 Imnaha Lookingglass 142,320 4/05/%9 16.0

VR o s R A v A Y et e S o e e o A o e A Bl Al S ey

a/ This brood was released into Lookingglass Cr. of the Grande Ronde River.

Data Source: R.T. Messmer, ODFW, written comm. 01/90.

PN:APPD - -01/29/%0




APPENDIX B, -Middle Fork Johm Day River Micro-habitat surveys, 1989.
Spring chinook salmon observed during smorkel and foot surveys, July 31 to Rugust 17,

----------------------------------------------------------------------------------------------------------------------------------

NOMBER FISH

--------

HICRO HABITAT DESCRIPYION

ADULT & JACK | WATER DEPYH) WIDYH
SNORKEL & POOT! (MAX)

----------------------------------------------------------------------------------------------------------------------------------

3 Mults
1 Mult

2 Mults
6 Mults

(AvE)

LENGTH
(ave)

PRIMARY
SUBSYRATE TTPE

Boulder
Cobble
Cobble/Cravel
Fines

--------------------------------

Bridge { Pool umder Armstrong Cr. Bridge
Under cut bank | Long glide
Boulder i Pool near Coyote Cr,

Under cut rock | Rock ledge pool near Road 20 Br.

----------------------------------------------------------------------------------------------------------------------------------

1 Adult
1 Muit
5 Mults
1 Mult

Bridge -1 Pool under Beaver Cr. Bridge
Bank vegetation} Glide upstream of bridge
Under cut bank | Glide

Bank vegetation] Past noviﬁq glide, tish spooked

----------------------------------------------------------------------------------------------------------------------------------

Cobble/Pines

Cobble/Fines
Cobble
Cobble

Bank vegetation} Poel, Pemale? -

Bank vegetation] Riffle, fish spooked
Bank vegetation} Glide, fish in bank
Bagk vegetation) Glide, fish spooked

..................................................................................................................................

1 Mult
1 Mult
1 Mult
1 Mult

Cobble/Fines

Boulder/Cobble
Boulder/Cobble
Boulder/Cobble

Open water
Boulder

Under cut bank
log jam '

----------------------------------------------------------------------------------------------------------------------------------

15 aduits

6 dults

19 - 38 Rdults
1 Mults

Gravel/Pines
Gravel/Fines
Gravel/Rines
Gravel/Fines

§ Rock jetties } Variability site §3 (90% pool)
2 Rock jetties | Variability site §1 (604 pool)
Rock jetty,Log,! Variability site 2 (90% pool)
Under cut bank | Glide below Bates Bridge,

\ 1 1 Jack observed on 9/6 89

----------------------------------------------------------------------------------------------------------------------------------

1 Adult

Gravel/Pines
Gravel/Fines
Gravel/Pines

Log veir ! Pool below USPS habitat dam

Log weir ! Pool below USES habitat dam

Bank vegetation] Pish-sighted in shallow pools from
Under cut banks! Crawford Cr. to Cabin on 8/17/8%

----------------------------------------------------------------------------------------------------------------------------------

16 Adults ¢
3 Jacks

Bank vegetation! Pish sighted in shallow pools from
Under cut banks! Crawford Cr. to Cabin on 9/6/89
]

----------------------------------------------------------------------------------------------------------------------------------

FE:NICL
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APPENDIX F

Temperature profile of the Middle Fork John Day River
at Murdoc Creek, August and September, 1989.




Appendix F.1.

Daily Mean, Minimum, and Maximum Water Temperatures
MIDDLE FORK JOHN DAY RIVER, MURDOC CREEK STATION
August 1989

28|ltl:l|llltlLLlIl[1|111!1|ll;lt

Temperature (Deg. C)

lr"lllllll-l'lll!lllllll

»N
i
l




ltlilJ*llliLlllI!lll‘ljliilllit!l

Appendix F.2.

ily Mean, Minimum, and Maximum Water Temperatures
MIDDLE FORK JOHN DAY RIVER, MURDGC CREEK STATION
Septernber 1989
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