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Evaluation of reestablishing natura] production of spring chinook salmon iy Lookingglass
Creek, Oregon, using a non-endemje hatchery stock

Abstract

This was the third year of a study to evalyate the reestablishment of natural production of
spring chinook salmon in Lookingglass Creek using the non-endemic Rapid River Hatchery stock.
Of the 221 adult Spring chinook salmon returns to Lookingglass Hatchery in 1994, 112 were
tagged and released above the haichery weir. Thirty-nine out of the 112 chinook salmon released
above the weir were unmarked, and presumed to be of natural origin. Four of the 112 salmon

salmon above the weir available for spawning, 58 males and 64 females. Age composition of fish
teleased above the weir Was 21.4% age 5, 75.9% age 4, and 2.7% age 3,

We found a positive relationship between fork length and fecundity (p< 0.05), (=0.60).

The percentages by age for the returns of the 1989 cohort, completed fin 1994, were 3.3% age.
3, 88.3% age 4 and 8 49 age 3.

tageed at the screw trap from October 1o December 1993 and January to June 1994, and one group
tagged in the creek in September 1993 all had arrival timing which peaked on the weeks ending

22 April and 29 April, 1994, Median arrival dates of the three groups were all within four days
of one another,




were 17.5, 21.8 and 31.8%. Survival indices by month of PIT-tagging from September 1993

through June 1994 ranged from 17.5 to 42.1%. A trend of increasing surviva] each month wag
not evident. '

occurred in 1969, increasing March through mid-April, peaking at about 21 ms. Flows
decreased abruptly in late May and June, with flows about 2-3 m?¥/g most of the remainder of the
year. Peak summer water temperatures were about 13°C from late June through late July for
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Figure 1. Map of the Lookingglass Creelk basin.
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Lookingglass Creek and I itfje Lookingglass Creek, which is the largest tributary, were divideq
into four geographic units by Burck (1993) (Figure 2). Unit 1 extended from the mouth of
Lookingglass Creek to Lookingglass Falls at tkm 4.0 (which is now the location of a picket weir
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Stream temperatures in Lookingglass Creek were Summarized to characterize temperature
profiles in the watershed for 1994 for Comparisons to stream temperatures in Lookingglass Creek
from 1964 10 197; (Burck 1993, MLean and Lofy 1995).  Water temperature datg were

Sampling and Release of Adyits Above_ the Weir

The procedures outlined in the Annual Operations Plan for LSRCp hatcheries in Oregon for
1994 called for the release of 75 to 150 adult and 5 t0 10 jack chinook salmon (release group)
above the picket weir on Lookingglass Creek. The target composition of the release ZToup was
47% adult male, 47% adult female, and 69 jacks. Chinook salmon less than 600 mm in fork
length were classified as jacks. The hatchery trap began operation on 24 May. Fish Captured in




Surveys, recycled through the hatchery trap, or recovered as carcasses. Chinook salmon were
tagged just below the dorsal fin with numbered, 32-mm diameter red and white Peterson disc tags.
We used tags 10 mm larger in diameter in 1994 in an effort to increase visibility of the numbers
on the tags compared to 1992 or 1993. Fish were secondarily marked to determine sex assignment
at release and for recognition as previously-handled fish. A small, round, piece of the operculum
Wwas removed with a paper punch (operculum—punched). The fish were released Just below the
mouth of Little Lookingglass Creek or at the next bridge upstream (Figure 2, release sites).

Spawning Surveys

Spawning surveys were conducted to document the distribution and timing of spawning
activity, count live fish, recover carcasses and count the number of tagged fish that moved
downstream below the weir, We completed surveys in all sections, every two weeks before the

Marked and unmarked carcasses were sampled during spawning surveys, or after collection
off of the picket or floating weirs. Carcasses were recovered to retrieve coded-wire tag
information from adipose fin-clipped fish and to estimate the number of fish that escaped above
the weir that were never handled using the ratio of tagged to untagged fish. In addition, scale

sampies were taken from unmarked fish. Some carcasses were t0o decomposed to collect scales
determine the sex, or record mark information '



recovered with the correct sex assignment by the total number of carcasses recovered that were
assigned that sex. _ .

Spawning Timing

(MLean and Lofy 1995), and 1994, From 1966 to 1970, unit 3 encompassed the primary
Spawning area and this unjt Wwas used to describe the Spawning timing in Lookingglass Creek
(Burck 1993, M°Lean and Lofy 1995). |

- Prespawning Mortality Index

observed, 2) the Carcass was recovered above the weir, and 3) the carcass retained more than an

_______________________ —eee- ¥ 7100

Population Estimates for the Number of Fish Above the Weir

Estimates were made of the total number of chinook salmon that escaped above the weir
because the weir has not been 100% effective at stopping all upstream migration in the past, We

using tagged and untagged carcasses. Only carcasses for which the presence of the operculum
- Punch or Peterson discg could be determineq were included among the tagged or the untagged




unmarked carcasses may be different between the sexes (Lofy and M<Lean 1995 » M'Lean and
Lofy 1995); | |

N = (M;(n) SEM = \J (AJ)(n)(M;3R)(n - R)

N = population estimate for the number of fish above the weir
M = adjusted number of tagged fish (M,) minus marked fish of that sex observed below

= total carcasses recovered (tagged -+ untagged)
= total tagged carcasses recovered
= standard error of the mean for the estimate of the number of fish

floating weir, hatchery intake, or the hatchery adult trap, were sampled for pathogens,
Pathologists from ODFwW (Fish Pathology, 1.3 Grande, Oregon) sampled the carcasses for




mature eggs was used for fecundity sampling. Fork length, prespawning fish weight and ovary
weight were measured, Two samples of approximately 100 ggs each were weighed ang counted,
The number of CEES per gram was estimated for each sample, Eggs which appeared normal in
size and coloration that Témained in the body cavity or that fell on the floor were included in the
fecundity estimate, Estimates of €88s per female were calculated with the formula:

Eggs per female = (Gvary weight 8) * X eggs/e)+ (éggs in the body cavity or on the Joor)
Sampler variability was calculated as a percen:
(((larger sample €g8s/g) / (smaller sample eggs/g)) - 1) *100

Females with sampler variability greater than 5 %, fem:\ﬂes whose eggs were not fully mature
at the time of sampling (as evidenced by incomplete breakdown of the connective tissue around
the eggs before spawning), and females that had lost 3 large number of €ggs before they were
spawned (as evidenced by particularly flaccid body cavities) were not used in the development of
a regression equation becanse precision of the estimate of fecundity was considered questionable.
A regression equation was developed with fork length to predict fecundity.

Run Timing




characterize potential differences in intensity of utilization of the spawning areas. Redd density
data (redds per kilometer) converted from Burck (1993) were summarized into ranges for 1964
to 1971 for each unit. Data points for 1994 were graphed for comparison.

overnight) when a large piece of debris prevented the drum from turning. We recorded fork
lengths on a subsample of the fish to characterize trapped juveniles each month. With completion
of the outmigration of the 1993 cohort in 1995, we will estimate the number of fish that left
Lookingglass Creek using data from trap efficiency tests,

Timing and Survival Indices of Fuvenile Chinook Salmon

We tagged juveniles from Lookingglass Creek with passive—integrated—&anspdnder (PIT) tags
in order to index timing of arrival at and survival to Lower Granite Dam. Our goal for the 1952

smolts, Comparisons were made among juveniles from the 1997 cohort, PIT-tagged in 1993 (fielq
group, winter grf)up) (M*Lean and Lofy 1995), and at the trap in 1994 (spring group). Because
the trap was not in Operation before 28 October, 1993 (M°Lean and Loty 1995), we did not PIT-




observed, we had to adjust our sampling sites. We moved our upper sampling site downstream
to about tkm 11.26 to 11.67. Our lower sampling site was moved upstream to be adjacent to the
hatchery complex at about rkm 3.62 t0 4.02. We sampled Juveniles within Little Lookingglass
Creek in scattered areas throughout the lower 4,02 rkms (Figure 2), wherever we could find them.

In order to compare our monthly samples in the field to that at the rotary screw trap during
the same time period, we used lengths from fish Captured about the same dates. We used the same
dates as the monthly samples in the field if the sampke size at the trap was greater than 50. If the
sample size at the trap was Jess than 50, we included data from plus and minug one day until a

total of at least 50 fish with fork lengths were selected, or a maximum range of 11 days had been
encompassed.

Genetic Monitoring
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Results

Stream Flow and Temperature -

During most of 1994, the flow in Lookingglass Creek was 2 to 3 m%/s. Spring flows started
increasing in late February, peaked at a little more than 21 m/s during the week of 22 April, and
‘decreased dramatically from May through June to summer/fall low flows below 5 m%/s for the
duration of the year (Figure 3). Because thermographs were lost or exposed to the air, the
temperature data for 1994 were incomplete. During the dates when stream temperatures were’
recorded in 1994, they peaked in late June through late July at around 13 °C (Figure 3). The
widest weekly temperature ranges occurred during this time.

Sampling and Release of Adults Above the Weir

We released 112 chinook salmon in 1994 which were assigned as 43 males, 66 females and
3 jacks. Fork length, sex, age, and origin were summarized (Table 1, Appendix Table A-1).
Percentages for each group assigned at release were 38.4% adult males, 58.9% adult females, and
2.7% jacks. T -

Spawning Surveys

Spawning surveys for 1994 began 18 July and ended 21 September (Figures 4-6). Spawning
Surveys were conducted weekly from 1 August to 21 September. The first completed redds were
observed on 15 August in unit 3, 17 August in unijt 1, and 30 August in units 2 and 4 (Figures 4-
6). The last new completed redds were observed 7 September in unit 1, 12 September in units

2 and 4, and 20 September in unit 3 (Figures 4-6). Completed redds above the weir totaled 40,
while those beJow the weir totaled 8.

We summarized fork length, sex, and age from carcasses recovered during spawning surveys
and from the picket and floating weirs (Table 2, Appendix Table A-2). The accuracy of the sex
assignment at the time of trapping was checked against the actual sex from internal inspection
upon the recovery of carcasses. There were 36 Previously-tagged adult chinook salmon carcasses

(tagged and/or operculum—ptmchéd_ at recovery) for which the sex could be positively identified
(actual sex: 14 males and 22 females) (Appendix Tab]e A-2).

Spawning Timing

- Teécovery in unit 3 occurred 6 September (Figure 7, Appendix Table A-2) and one fish was

recovered each date from 22 August, 30 August, to 7 September, and 21 September below the
weir (Figure 8, Appendix Table A-2).
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Table 1. Origin, age, assigned sex, and fork lenéth information from disc-tagged spring chinook
salmon released above the weir on Lookingglass Creek in 1994,

Fork Length (mm)

Age Sex® N %" Range Mean + SD
3 Male 3 2.7 490-540 507.7 22.9
4 Male 34 304 659-790 728.9 37.0
4 Female 51 455 610-788 709.6 ‘ 39.9
5 Male 9 8.0 758-867 829.0 41.1
5 Female 15 134 655-867 817.2 51.6

The sex of the fish was assigned at the time of tagging.
Percent of the total released.

Table 2. Origin, age, sex at recovery, and fork length information from spring chinook salmon
recovered on Lookingglass and Little Lookingglass creeks during spawning surveys or at the
picket or floating weirs in 1994,

Fork Length (mm)

Age  Sex* N % Range Mean + SD
3 Male 2° 4.9 505 - -

4 Male 10¢ 24.4 600-765 692.3 47.9
4 Female 19° 46.3 625-778 696.53 35.8
5 Male 3 7.3 804-890 844.7 35.3
5 Female 7 17.1 755-855 837.5 35.2

-]

The sex of the fish was assigned at the time of tagging. One fish recovered was of unknown
sex and was not included in this tabJe.

The percent of the total recovered for which both age and sex could be determined.
Sample size for fork length was 1.

Sample size for fork length was 9,

Sample size for fork length was 17.

.CDQ.ﬂCI‘
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Figure 4. New redds (percent of the total) observed on each survey date in unit 3 (above the weir)
of Lookingglass Creek for 1992, 1993, and 1994,
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Prespawning Mortality Index

The prespawning mortality index for 1994 was 6.3% for tagged females (N=16) (Table 3).
The index was 0.0% for untagged females (N=3) (Table 3). The overall prespawning mortality
index was 5.3% (N =19) (Table 3), - : :

Population Estimates for the Number of Fish Above the Weir

Because the accuracy in assigning the sex to female chinook salmon at the time of trapping (4
males were assigned as females) was not 100% accurate, and because the accuracies for the two
sexes were dissimilar, an”adjusted number for males and females released above the weir wag
calculated., The sixty-six females Placed above the weir was adjusted to 56 (M, in Ppopulation

weir was estimated to be 58 (Table 4, Appendix Table A-3). There were an estimated 3, 1.0 fish
per redd and 1.65 females per redd above the weir (Appendix Table A-3)

Sampling Adult Chinook Salmon for Pathogens
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Table 3. Prespawning mortality indices of females collected during weekly Spawning surveys for
1964-1971 and 1592-1994, '

Number of Total .

prespawn sample of Prespawning
Year Group* females females mortality index®
1964 1 151 0.7
1965 1 82 1.2
1966 4 204 . 2.0
1967 3 72 4,2
1968 0 43 0.0
1969 2 99 . 2.0
1970 6 127 4.7
1971 0 18 0.0
1964-1971 - 17 796 2.1
1992 tagged 1 13 7.7
1992 untagged 0 3 0.0
1992 overall 1 16 6.3
1993 tagged 3 26 11.5
1993 untagged 5 62 8.1
1993 overall 8 88 9.1
1994 tagged 1 16 6.3
1994 untagged 0 3 0.0
1994 overall 1 ‘ 19 5.3
1992-1994 - overall 10 123 8.1

—

In Tecent years we have hagd fagged and untagged females.

awning mortality index =(# Prespawning female carcasses/total female carcasses). Index
onl.y includes female Carcasses observed during weekly spawning ground surveys above the
Welr. _ _

23




Table 4. Population equation variables and estimates for the number of adult spring chinook
salmon above the weir on Lookingglass Creek in 1994,

:

IATRRKR

mmwwn
[y
ta

(54*15)/14

e (54)(15)(54—:4)(15—14) SEM, =3
" 14

58 total male chinook salmon population above the weir

EEMALE

2
[

TEIRRR
U
g

(54%26)/22

| G0C8GI 2256
SEn s J( )26)(54~22)(26-23)

> SEﬁ{f'—-f#

N = 64 total female chinook salmon Population above the weir
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Fecundity Estimates:

percentage of jacks for the 1989 cohort (3.3%) fel within the range for the previous two cohorts
of Rapid River stock, However, the percentage of 4-year-olds returning from the 1989 cohort
(88.3%), was the highest obseljved from the 1968, 1969, 1987, 1988 and 1989 cohorts (Figure
11, Appendix Table A-6). This was much higher than those observed for the 1987 and 1988

.

The percentage of 4-year-olds released into Lookingglass Creek was 75.9% while that of the to
return was 83.3%. The perceniage of the 5-year-olds released was 21.4% whjle than of the total

return was 14.0%. The Percentages of jacks placed above the weir and the total return were both
2.7%. ' .

Redd Distribution angd Density

In 1994, 32.5% of total redds counted above the weir were in unit 2, 27.59 were in unit 3L,
10.0% were in unit 317 ang 30.0% were in unit 4 (Figure 12). Densities of redds observed from

25
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1987 (), 1988 (£1) and 1989 () cohorts of the Rapid River stock that returned to weirs on
Lookingglass Creek (Burck 1993; Messmer et al. 1992,1994, 1995 » in preparation).
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Figure 12
Lookingglass Creek




12). In 1994 the redds per kilometer in units 1,2,3L, 3U and 4 were 2.0, 5.4, 2.7, 0.6, and 1.9

Survival indices of PIT-tagged juvenile chinook salmon for the field group, winter group, and
Spring group were 17.5, 21.8 and 31.8%, respectively. Survival indices of fish captured at the

trap by month for the months with more than 50 tagged fish released, ranged from 19.7 to 42,19
(Figure 16).

Monthly Sampling of J uvenile Chinook Saimon
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Genetic. Monitoring

We collected 62 juveniles for genetic analysis for the NMFS genetics monitoring program in
1994. The results from genetic analysis by NMFS are not yet available, :
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temperatures for 1994 were observed earlier than for either the historic data or during the past two
years of the current study (Burck 1993, M*Lean and Lofy 1995). Consistent with data recorded
by the USFS at this site in 1992 and 1993, these Peak temperatures were lower than peak
temperatures recorded from 1964 1o 1971 at about rkm 6.84 (Burck 1993). Maximum stream
temperatures usually reached peaks around mid-July from 1964 to 1971, although temperatures
sometimes peaked as early as late June (e.g., 1968) (Burck 1993, MLean and Lofy 1995). High
temperatures that fluctuated around yearly peaks in the Summer were common historically, Peak
temperatures in 1994 viere around the same dates, but were consistently at least 3 to 4°C lower
than those from 1964 to 1971 (Burck 1993, M*Lean and Lofy 1995). The differences in

effect on production redds was reflected in fish-per-redd ratios that were higher than a standard
" 2.4 fish-per-redd during two of the three years,




Creek stock, but lower prespawnihg mortality indices Pprobably
ts entered Lookingglass Creek Was not as much of 3 factor for the
may be for the Rapid River stock. _




year- old females than jn
five-year-old femaleg




tagging of early groups and later groups. ‘The field group for Lookingglass Creek was among
those tributaries with the highest survival rate for populations of juveniles PIT-tagged in the fall
of 1993 in the Grande Ronde River (Walters et al. 1995), Although sample sizes were small, our

data seemed to indicate that survival indices of fish that moved past the trap duting different

months was also variable. Interestingly, survival of fish tagged during November and December
had lower survival indices than those tagged in October. |

redds from which these two coliorts were hatched (132:49, i.e., 2.69:1.00), suggesting that

survival from egg to migrant may have been similar between years. More detailed analyses will
be completed when migration of the 1993 cohort is complete in 1995,
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SECTION i1

Corvallis. Detaifs of data collection, SUmmarization and analysis are not included in thig report
and are available jn ODFW reports,
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Appendix Table A-1. Adu[t spring chinook salmon disc-tagged and released above the weir in
Lookingglass Creek in 1994, '

Fork Disc
Date length Assigned tag Secondary Coliort
tagged  (mm) sex* Mark? number mark® Age  year
06/03 710 F 'RV 1 2LOP 4 90
06/03 720 F RV 2 2L.OP 4 90
06/03 - 725 M 'AD 3 . 1Lop 4 90
06/03 820 F . - 4 2ROP 5 89
06/03 740 M RV 5 1LOP 4 90
06/03 - 735 M AD 6 1LOP 4 90
06/03 720 F RV 7 2LOP 4 90
06/03 840 F AD 8 2LOP - 5 89
06/03 750 M - 9 1ROP 4 90
06/03 - 760 - F RV 10 2LOP 4 90
06/03 760 M AD 11 1LOP 4 90
06/03. 615 F RV 12 2LOP 4 90 -
06/03 640 F RV 13 2LOP 4 90
06/03 643 F RV 14 2L.OpP 4 90
06/03 733 F RV 15 2LOP 4 90
06/03 678 F RV 16 2LOP 4 90
06/03 700 F RV 17 2LOP 4 90
06/03 709 F AD 18 1Lop 4 90
06003 . 729 M AD 19 1Lop 4 90
06/03 719 F AD 20 2LOP 4 90
06/03 700 M RV 21 1ROP 4 90
06/03 - 635 F RV 22 2LOP 4 90
06/03 . 830 F - 23 2ROP 5 89
06/03 867 F - 24 2ROP 5 89
06/03 775 M RV 25 1LOP 4 90
06/03 - 665 M RV 26 1LOP 4 90
06/03 ~ 778 F AD 27 2LOP 4 90
06/03 684 F "RV 28 2LOP 4 90
06/03 790 M -~ 29 1ROP 4 90
06/03 - 715 F " AD 30 2LOP 4 90
06/03 795 F - 31 2ROP 5 89
06/03 790 M RV 32 1LOP 4 90
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Appendix Table A-1 (cont.). Adult spring chinook salmon disc-tagged and released above the
weir in Lookingglass Creek in 1994,

Fork Disc _

Date length Assigned tag Secondary . Cohort
tagged  (mm) sex* Mark® number mark® Age  year
06/03 855 F - 33 2ROP 5 89
06/03 . 753 M RV 34 1LOP 4 90
06/03 765 M - 35 1ROP 4 - 90
06/03 700 F RV 36 2LOP 4 90
06/03 725 F - 37 2ROP 4 90
06/03 804 F - - 38 2ROP 5 89
06/03 . 855 F - 39 . 2ROP 5 89
06/03 .~ 780 M - 40 1ROP 4 90
06/03 - 760 M RV - .41 1LOP 4 90
06/03 738 M RV 42 1LOP 4 90
06/03 765 M - 43 1ROP . 4 90
06/03 670 M RV ' 44 1L.OP 4 90
06/03 ~ 690 F RV 45 2L0OP 4 90
. 06/03 749 F - - 46 2ROP 4 90
06/03 659 M RV 47 1LOP 4 90
06/03 = 705 F AD 48 2LOP 4 90
06/03 820 F - 49 2ROP 5 89
06/03 - 670 F RV 50 21.0P 4 90
06/03 788 F RV 51 2LOP 4 90
06/03 793 M - 52 1ROP 5 89
06/03 708 M RV 53 1LOP 4 90
06/03 725 M RV 54 1L.OP 4 %0
06/03 755 F RV 35 2L.0p 4 90
06/03 750 F RV 56 2LOP 4 90
06/03 680 F RV 57  2Lop 4 90
06/03 820 F AD 58 2L0pP 5 89

06/03 838 F - 59 2ROP 5 89
06/07 735 M - 60 1ROP 4 90
06/07 - . 678 M RV 61 iLOP 4 90
06/07 695 M RV 62 1LOP 4 90
06/07 - 732 F RV 63 2LOP 4 90
06/07 755 F - 64 2ROP 5 %9
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Appendix Table A-] (cont.). Adult spring chinook salmon disc-tagged and released above the
weir in Lookingglass Creek in 1994,

Fork ' Disc
Date length Assigned tag Secondary Cohort
tagged  (mm) = gepn Mark? number mark® Age  year
06/07 - 763 M - 65 1ROP 5 89
06/07 - 730 M RV 66 1LOP 4 90
06/07 699 F RV _ 67 2L0P 4 90
06/07 700 F RV 68 2L0OP 4 90
06/07 . 662 F - 69 2ROP 4 90
06/07 746 F RV : 70 2LO0P 4 90
06/07 739 M RV 71 1LOP 4 90
06/07 755 M - 72 1ROP 4 90
06/07 - 867 M - 73 1IROP 5 89
06007 732 . F RV 74 2L.0P 4 90
06/07 775 F RV 75 2LOP 4 90
06/07 - 730 F RY 76 2LOP 4 90
06/14 728 M RV 77 | 1LOP 4 90
06/14. 722 F RV 78 2L0p 4 90
06/14 855 M - 79 1IROP 5 89
06/14 708 M RV 80 1LOP 4 90
06/14 744 F RV ' 81 2LOP 4 90
06/14 4903 J ADRV , 32 iLOP 3 91
06/14 775 M RV 83 iLOP 4 90
06/14 758 M - 84 IROP 5 89
06/14 610 F RV 835 2L.opP 4 - 90
06/14 718 F RY 86 - 2LOP 4 90
06/14 693 - M RV 87 1L.OPp 4 90
06/14 . 540 J ADRVY 88 1LOP 3 91
06/14 695 F RV 89. 2L.0p 4 90
- 06/14 720 M RV 90 1LOP 4 )
06/14 670 M -- 91 1IROP 4 90
06/21 857 M - 92  1ROP 5 89
06/21 840 M - 93 1ROP 5 89
06/21 748 F RV ‘ 94 2L0P 4 90
06/21 718 F RV 95 2LOP 4 90
06121 735 F 4 90

RV 96 2LOP
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Appendix Table A-1 (cont.). Adult spring chinook salmon disc-tagged and released above the
weir in Lookingglass Creek in 1994, :

Fork Disc
Date length Assigned  fag Secondary Cohort
tagged - (mm) sex* Mark® number mark® Age  year
- 06/21 490 J ADRV 97 1LOP 3 91
06/28 672 F - 98 2ROP 4 90
06/28 860 F - 99 2ROP 5 89
06/28 717 F RV 100 2LOP 4 90
06/28 865 M - ' 101 1IROP 5 89
06/28 734 F AD 102 2LOP 4 90
06/28 775 - F -- 103 2ROP 4 90
06/28 - 858 M -~ 104 IROP 5 89
07/06 = 673 F AD 105 2LOP 4 90
07/12 670 F- RV 106 2LOP 4 %0
07/12 655 F - 107 2ROP 5 89
08/31 844 " F - 109 2ROP 5 89
08/31 700 F - 110 2ROP - 4 90
09/08 675 M - 112 IROP 4 90
09/08 690 F - : 113 2ROP 4 90
09/08 - 720 F - 114 2ROP 4 90

The sex of the fish assigned_ at the time of tagging.
AD = adipose-fin-clipped, RV = right ventral-fin-clipped.
One or two punches, ROP = right opercle, LOP = left opercle,
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Appendix Table A-2. Adult Spring chinook salmon recovered on Lookingglass ang Little

31

Lookingglass creeks in 1994,
Fork Disc o
Date Date  length Snout tag Cohort Recovery
recovered tagged (mm) Sex*  Markt number® no.! Age year unit®
08/22 06/03 679 M RV 44 4 90 1
09/16 06/03 670 F RV 50 4 90 1
06/27 06/03 643 F RV 14 4 90 MW
05/14 06/03 725 M AD 94G1328 6 4 20 - MW
06/14 06/03 855 F - 33 5 89 PW
0713 06/03 659 N gy 47 4 g9 PW
07/21 06/28 672 M - 98 4 90 PW
08/12 06/03 855 F - 39 5 89 PW
07/19 06/03 778 F ADf 27 4 90 IN
07/19 06/14 718 M RV 36 4 90 IN
09/12 09/08 675 M - 112 4 90 2
09/14 08/31 844 F - 109 5 89 2
09/19 095/08 - 690 F - 113 4 90 3
08/08 06/03 765 M -~ 43 4 90 3
09/12 06/03 810 M - 38 5 89 5
09/12 05/08 725 F -~ 114 4 20 5
09/13 737 M - TL 4 90 1
09/21 690 F RV TL 4 %0 1
08/24 505 M ADRVf TL 3 o1 AT
07/15 840 M - TL 5 89 MwW
-09/19 UNK F - TL 4 90 MW
08/11 720 F RV TL 4 90 PW
08/31 680 F RY TL 4 20 PW
08/22 600 M* Ry TL 4 90 2
09/06 755 F - TL 5 89 2
09/12 690 F RV _ TL 4 90 2
09/12 750 F AD 94G1018 TL 4 90 2
09/12 820 F - TL 5 89 2
09/12 UNK M Ry TL 4 90 2
09/12 UNK F - TL 5 39 2
09/06 665 F RV ' TL 4 90 3
09/06 8035 F AD %94G1016 TL § 89 3



Appendix Table A-2 (cont.). Adult spring chinook salmon recovered on Lookingglass and Little
Lookingglass creeks in 1994,

Fork ' Disc
Date  Date length Snout tag Cohort Recovery
recovered tagged (mm) Sex' . Mark® number® no.’ Agé vyear  unit

09/06 80

M - TL 5 89 3
09/12 UNK F RV TL 4 90 3
09/12 705 F RV TL 4 90 5
09712 65 F RV TL 4 9 5
08/30 - 625 F RV NT 4 90 -1
07/7199 = TUNK M  ADRV' NT 3 91 MW
09/20 685 F - NT 4 90 2
09/12 715 F RV NT 4 90 5
- 09712 720 F' Rv NT 4 90 5
09/07 - UNK" UNK ADf UNK 5 89 1
: Sex of fish.at recovery (M) was different from the assigned sex at tagging (F).

AD = adipose-fin-clipped. RV = Right pelvic fin clip (Rapid River Hatchery stock).
(—)= there was no mark.

Coded-wire-tag number. | )

NT = the fish had no punches or disc tags. TL = the fish lost the disc tag. UNK =
unknown whether the fish had been tagged or not.. '

The unit in which the fish was recovered. AT = collected in the adult trap at the upstream
end of unit 1. MW = collected on the Mitsubishi weir just above the adult trap entrance. PW

= collected on the picket weir at the downstream end of unit 2. IN= collected off of the
hatchery intake screen.

The snout was eaten or deteriorated and not available,
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Appendix Table A-3. Estimates of males and female portions of the populations, fish /redd and
females per redd above the weir in Lookingglass Creek basin 1992-1994,

Year Estmate SEM  Estimate SEM =~ Fish/redd Females/redd

1992 121 37 81 10 42 1.65

1993a° 149 o4 159 13 2.33 | 1.21

1994 58 3 64 4 3.05 1.60
Revised from (M*Lean and Lofy 1995),
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 Appendix Table A4, Results of analyses by ODFW Fish Pathology for pathogens of adult spririg
chinook salmon recovered above the weir on Lookingglass Creek in 1994,

Renibacterium Aeromonad-
—Salmoninarygn Ceratomyxa pseudomonad (APS)
Date opD* - ELISA shasta infection and Yersiniq
recovered Sex level level® infection ruckeri (ERM-1)*
06/14 F 0.109 Low Low ERM-1
06/29 F 0.101 Low Moderate ERM-1
07/13 . M 0.127 Low High ' ERM-1
07/19- M 1.738 Clinical Moderate ERM-1
07/21 M. 1.724 Clinical -Moderate ERM-1
08/08 M 2.929 Clinjcal ND ND
08/11 F 2.316 “Clinical Negative . ERM-1
08/22 M 2.945 Clinical Low ERM-1
08/30 F “ 0.188 Low ND -~ APS
08/30 M 3.013 Clinical ND APS
08/31 F 0.204 Low High APS
09/06 F 0.167 Low ND APS
09/06 M 0.181 Low ND ERM-1
09/06 F 0.174 Low ND APS
09/06 F 0.132 Low ND APS
09/14 F 0.211 Low Negative APS
09/14 M 0.288 Low High APS
09/16 F 2.058 Clinical ND ~ APS
09/19 F

3.095 Clinical ND . ND

* ELISA = Enzyme-linked immunosorbent assay; OD=optical density.

P ND = analyses not done, Low, Moderate or High = C shasta spores were
observed. Negative = no Spores were observed.,

The most common bacteria type in the culture is shown.
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Appendix Table A-6. Age composition of chinook salmon that returned to Lookingglass Creek
from the 1968, 1969, 1987, 1988 and 1989 cohorts. : -

7 _ Age at retum

Cohort Number that returned Percent of the total return
year  Stock® : 3 4 5/6 3 4 5/6
1968  Lookingglass 52 223 23 - 175 75.8 7.7
1969 Lookingglass 30 233 5 11.2 86.9 1.9
‘1987 Rapid River 5 154 97 1.9 602 37.9
1988 Rapid River 113 801 672 7.1 505 42.4
1989 Rapid River 12 326 - 31 3.3 88.3 8.4
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| Appendix Table A-7, Age composition of chinook salmon that returned to Lookingglass Cfeek
1971-1974 and 1990-1994, as well as the 1992-1994 release groups.

Age at return

Run N“Mﬂ.t&mmed Eﬁmﬂnmf_thc_mlmmm
year  Group* 3 4 5/6 3 4 5/6

1971 Lookingglass 52 327 17 13.1 82.6 4.3
1972 Lookingglass 30 223 24 10.8 80.5 = 8.7
1973 Lookingglass 10 233 23 3.8 87.6 8.6
1974 Lookingglass 6 64 5 8.0 8.3 6.7
1990 Rapid River 5 491 23 . 1.0 94.6 4.4
1991  Rapid River 113 154 95 31.2 42,5 26.3
1992 Rapid River 15 801 96 1.7 87.8 10.5
1992 Release 4 113 16 3.0 85.0 12,0
1993 Rapid River . 22 326 672 C2.1 32.0 65.9
1993  Release 3 12 84 3.0 12.1 84.9
1994 Rapid River 6 184 31 2.7 83.3 14.0
1994 Release -3 85 24 2.7 75.9 21.4
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