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EXECUTIVE SUMMARY 

In 1992, National Marine Fisheries Service (NMFS) research 

addressed two areas related to smelt transportation. The first 

was completion of a 3-year marking program to evaluate barge 

transport of smolts from Lower Granite and McNary Dams to a 

release site below Bonneville Dam; the second was an estuarine 

release-site study on barged steelhead (Oncorhynchus mykiss) 

smolts. 

Barge Transportation Studies 

Drought conditions in the Snake River Basin again precluded 

marking of spring/summer chinook salmon (0. tshawytscha) and 

steelhead smolts for the final year of a 3-year reevaluation of 

transportation from Lower Granite Dam. A similar 3-year study 

marking juvenile fall and spring/summer chinook salmon at McNary 

Dam was completed in 1988. 

Adult recoveries continued for these studies and for a group 

of spring/summer chinook salmon smolts marked for transport at 

Lower Granite Dam during the 1990 drought year. Adult recoveries 

from transport and control groups of spring/summer chinook salmon 

smolts marked at Lower Granite Dam in 1989 are complete, but are 

much lower than expected. Nevertheless, significantly more 

transports than conirols were recovered, with a transport to 

control ratio (T/C) of 2.4 and a 95% confidence interval (CI) of 

1.4 to 4.3. Adult recoveries of spring/summer chinook salmon 

smolts marked for barge transport in 1990 are incomplete. So 
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far, this group is returning at a higher rate than any group we 

hav.e marked since 1983. Adult recoveries of steelhead srnolts, 

marked as transports and controls and released in 1989, are also 

incomplete but, like adult returns of spring/summer chinook 

salmon marked in that year, are much lower than expected. The 

preliminary T/C is 2.1 at Lower Granite Darn. 

We continued to observe high abrasion levels from marine 

mammal teeth and claws on adult spring/summer chinook salmon. 

Prevalence of abrasions in 1992 was 15%, with open wounds 

occurring on about one-third of the fish with abrasions. 

For the McNary Darn studies, adult- returns from transport and 

control groups of spring/summer chinook salmon srnolts marked in 

1988 are complete. The TIC was 1.6 with a 95% CI for combined 

recoveries between 1.0 and 2.6. For fall chinook salmon, adult 

returns for juveniles marked as transports and controls in 1986 

are complete. Significantly more fall chinook salmon transports 

than controls were recovered from all locations, with a T/C of 

3.0 in the ocean fisheries. Adult returns for the 1987 and 1988 

study years are incomplete; however, recoveries from all areas 

continue to strongly favor the transported groups. 

Steelhead·Release-Site Study 

In 1992, we began a 3-year marking study to compare adult 

returns of barged steelhead srnolts, released in the upper 

Columbia River estuary at Tongue Point (River kilometer [Rkrn] 

29.3), with those released at the traditional site just 
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downstream from Bonneville Dam near Skamania Light (Rkm 224.0). 

Between 1 and 20 May, we marked seven release lots of 

approximately 9,000 steelhead each for the Tongue Point releases, 

and seven lots of 10,000 steelhead each for the Skamania Light 

releases. Overall post-marking delayed mortality and tag loss 

were low, averaging 0.7 and 0.5%, respectively. 
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TRANSPORTATION STUDIES: LOWER GRANITE AND MCNARY DAMS 

Introduction 

The U.S. Army Corps of Engineers (COE) has conducted the 

barge transportation program annually since 1981. To index its 

relative success, the National Marine Fisheries Service (NMFS) 

marked spring/summer chinook salmon (Oncorhynchus tshawyscha) 

smolts at Lower Granite Dam in 1983,·1984, and 1985, and 

steelhead (0. mykiss) smelts in 1984 and 1985. No paired control 

groups of either species were marked during any of the above 

years.. The 1985 smolt-marking operations were conducted by the 

Fish Passage Center (formerly the Water Budget Center) . 

Therefore, data on these releases were not included in any of the 

NMFS annual reports. Final adult returns for the 1983 and 1984 

release groups were reported by Harmon et al. (1989), and final 

adult returns for the 1985 releases were reported by Matthews et 

al. (1990) . 

By 1985, preliminary adult returns from these marking 

efforts indicated that survival of marked, transported smelts had 

improved considerably compared to returns from the 1976-80 study 

years (Park et al. 1986). We believe a combination of factors 

was responsible for the observed increase in smelt-to-adult 

survival. These factors included, but were not necessarily 

limited to, the following: major improvements in transport and 

collection facilities, improved fish quality, and greatly 

improved fish handling/marking techniques. 
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In 1986, a new 3-year transportation study was initiated on 

spring/summer chinook salmon and steelhead at Lower Granite Darn 

and spring/summer and fall chinook salmon at McNary Dam. The 

primary goal of the study was to reevaluate transportation of 

smolts around dams, utilizing state-of-the-art 

collection/transport and handling/marking techniques. At McNary 

Dam, we marked transport and control groups of spring/summer and 

fall chinook salmon for three consecutive years (1986-88) . At 

Lower Granite Darn, we marked transport and control groups of 

spring/summer chinook salmon and steelhead in 1986. However, 

drought conditions caused low river flows and no inriver control 

releases were marked in 1987, 1988, 1990, 1991, and 1992. We 

marked transport and control groups of both species in 1986 and 

1989. In 1987 and 1990, we marked barge transport groups for 

indexing of both species .. No marking was done in 1988, 1991, and 

1992 due to the prolonged drought. 

While recovery of adults for some of these marking efforts 

is complete, other recovery efforts are ongoing. Completed 

studies previously reported for Lower Granite Dam include results 

from both spring/summer chinook salmon and steelhead released in 

1986 (Matthews et al. 1992), and spring/summer chinook salmon 

released in 1987 (Achord et al. 1992). For McNary Dam studies, 

complete returns include those for spring/summer chinook salmon 

released in 1986 (Matthews et al. 1992) and 1987 (Achord et al. 

1992) . Here we report the results from complete adult returns of 

fall chinook salmon marked at McNary Darn in 1986 and 
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spring/summer chinook salmon marked at McNary Dam in 1988 and at 

Lower Granite Dam in 1989. 

To determine the hatchery/wild composition of the Snake 

River spring/summer chinook salmon population, NMFS and the 

Oregon Department of Fish and Wildlife began a study in 1991 to 

examine scales on smelts and returning adults (Achord et al. 

1992) . In particular, the study was intended to examine the 

hatchery/wild composition of each marked group of smolts for the 

transportation study and subsequently, to examine the scales of 

those. returning as adults. Since drought conditions precluded 

marking of smolts for the 1991 and 1992 study years, we sampled 

scales from adults returning from previous marking efforts and 

from the general population. Results of the 1992 effort are 

reported in Appendix B of this report. 

Methods 

General 

Smolts at both dams were marked with CWTs and freeze brands 

during the smolt outmigration each year, and either transported 

by barge for release below Bonneville Dam or released as controls 

below Little Goose or McNary Dams. Smolts were marked according 

to the procedures described by Matthews et al. (1987). 

Recovery of Adults and Data Analysis 

Adults were recovered from 3 to 6 years (depending upon 

species and study site) after their release as juveniles. Traps 

in fish ladders at Lower Granite and Priest Rapids Dams (for 
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McNary Dam releases) were the primary recovery sites for 

spring/summer chinook salmon and steelhead. Ocean and river 

commercial fisheries were primary recovery sites for fall chinook 

salmon marked at McNary Dam. If recoveries were sufficient, 

trapping efficiencies were estimated for individual release lots 

by comparing the number of marked trap recoveries to the total 

number of marked fish returning to the hatcheries and, when 

available, to tributary sport fisheries and natal spawning areas. 

Evaluation of transportation was based upon recovery rates 

of adults and associated transport/control ratios (T/C) from fish 

marked as juveniles. A 95% confidence interval (CI) was used to 

test the null hypothesis: That the true transport to control 

ratio was equal to one (1) . If the 95% CI did not include a 

ratio equal to one (1), then the null hypothesis was rejected. 

Beginning at Lower Granite Dam in 1989, the study design was 

adjusted to test a T/C of 1.5 with a coefficient of variation of 

10% for spring/summer chinook salmon and 7.5% for steelhead. 

To normalize the distribution, the ratios were log 

transformed prior to CI construction. The endpoints of the CI 

were then back transformed to provide a nonsymmetric CI on the 

original scale. For analysis of total recoveries, the CI was 

calculated using both theoretical and empirical estimates of 

variance. The CI employing the empirical variance estimate was 

preferred. 
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The 95% CI using transformed data based on theoretical 

variance was derived by the following term: 

~
. 1 1 1 1 

ln(T/C) ± 1.96 -+-----
nt nc Nt NC 

The 95% CI was back-transformed to its original scale using the 

following term: 

( 
ln(T/C) - 1.96./ 1 + 1 -..!.- 1 ln(T/C) + 1.96./ 1 + 1 - 1 -..!. ) 

6 V Dt De Nt Ne I ·e V Dt De Nt Ne 

The 95% CI using transformed data based on empirical 

variance was derived by the following term: 

ln ( T/ C) :I: t 0 • 05n-i S. E. (ln ( T/ C)} 

The 95% CI back transformed to the original scale was derived by 

the following term: 

( 
6

ln(T/C) - to.osn-l S.B.(ln(T/C)) 
1 6

1n(T/C) + to.osn-1 S.B.(ln(T/C)) ) 

where, 

TIC = overall transport recovery percentage divided by 
overall control recovery percentage 

S.E. =standard deviation of the r replicate ln(T/C)'s 
divided by r 112 

nt = total of transport recoveries 

nc = total of control recoveries 

Nt = total of transport releases 

Ne = total of control releases 
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= the t probability for a two-sided significance level 
a= 0.05 and n-1 degrees of freedom 

1.96 =the normal probability for a two-sided a= 0.05 

Results and Discussion 

Adult Recoveries for Lower Granite Darn Studies 

Spring/summer chinook salrnon--Adult recoveries from 

transport and control groups of naturally migrating smelts marked 

at Lower Granite Darn in 1989 are complete (Appendix Tables 1.0 

through 2.12 and Table 1). Lower Granite Darn was used as the 

principal evaluation point for adult recoveries because the 

entire adult migration can be systematically sampled as it passes 

over the darn. In addition, we were only capable of marking the 

numbers of juveniles required for a precise evaluation of adult 

returns back to this point. Sites further upstream also were 

sampled for recoveries; however, these sites were not relied upon 

for precise results due to the extremely large numbers of marked 

juveniles that would have been required to provide credible 

results. In addition, we did not compute a TIC for total adult 

returns because this sample included hatchery recoveries that we 

strongly suspect were not obtained systematically. 

At Lower Granite Darn, we recovered 46 transports (0.06% of 

the release) and 28 controls (0.02% of the release). Using 

ernperical standard errors, we calculated the T/C at 2.4, with a 

95% CI between 1.4 and 4.3. The 95% CI was wider than desired 

because adult returns of study fish in both test groups were 

about three times lower than expected, as were the adult returns 
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Table 1.--Summary of recovered adult spring/summer chinook salmon marked at Lower Granite Dam in 1989 (recoveries through February 
1993). Numbers in parentheses represent fish that were jaw tagged at the dams and subsequently recovered upstream. 

Observed adult returns 
Number Ocean- Ocean Bonneville River Indian L. Granite Dam Priest Stream Tota I 

Groups released age fishery Dam fishery fishery N i Hatcheries Rapids Dam surveys N i 

Transport 75,295 1 0 0 0 0 3 0.00 1 0 0 4 0.01 
2 0 2 0 1 24 ( 6) 0.03 15 0 1 37 0.05 
3 0 0 0 0 19 ( 3) 0.03 7 0 0 23 0.03 

Total 0 2 Ci T 46TJ;" Q."n6 TI 0 T ·'64* o.mr 
CunLrul 10·1,176 1 0 I 0 0 2 ( 2) 0.00 2 0 0 3 0.00 

2 0 1 (2) 0 1 15 ( 4) 0.01 e 2 0 23 0.02 
3 0 0 l 2 11 ( 4) 0.01 3 0 1 13 0.01 

Total 0 212) T j 2llTO) 1).02 rr 2 T 18• '0:04 

Fish captured more than once were only counted once in totals. 
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of the general population from the 1989 smolt outmigration. The 

same pattern is noted below for adult steelhead returns from the 

1989 smelt outmigration. 

During spring 1990, we marked a barge index group of 

spring/summer chinook salmon smelts at Lower Granite Dam. 

Observed recoveries of age-1-ocean and age-2-ocean adults at 

Lower Granite Dam totaled 79 or 0.18% of the release (Appendix 

Tables 3.0 through 3.7 and Table 2). Returns of these age-

classes to all other recovery sites are incomplete. We will 

continue to monitor adult recoveries from this group. When 

complete, we expect adult returns of this marked group to be the 

highest since returns from the' transport group marked in 1975. 

We continued monitoring the prevalence of marine mammal 

'tooth and claw abrasions on adult spring/summer chinook salmon 

during 1992 (Table 3). Overall, prevalence averaged 15.0%, with 

open wounds noted on approximately one-third of the fish with 

abrasions. As in past years, the prevalence of.abrasions was 

generally higher during the earliest portion of the run (Matthews 

et al. 1992). Average abrasion prevalence for 1992 was similar 

to that of 1991 (Achord et al. 1992) and slightly lower than for 

1990 (Matthews et al. 1992). Our concern about the potential 

negative effects of marine mammals on the depressed runs of wild 

Snake River spring/summer chinook salmon continues. 

Steelhead--Adult recoveries of steelhead smelts marked in 

1989 are ongoing and are much lower than expected. Age-2-ocean 

adults returned during fall 1991 and spring 1992 (Appendix Tables 
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Table 2.--Preliminary summary of recovered adult spring/summer chinook salmon marked at Lower Granite Dam in 1990 (recoveries 
through February 1993). Numbers in parentheses represent fish that were jaw-tagged at the dams and subsequently 
recovered upstream. 

Observed adult returns 
Number Ocean- Ocean Bonneville River Indian L. Granite Dam Stream Tota I 

Group released age fishery Dam fishery fishery N % Hatcheries surveys N % 

Transport 44,708 1 0 0 0 0 8 ( 1) 0.02 7 0 14 0.03 
2 0 4 (3) 1 0 71 (14) 0.16 31 0 90 0.20 

Total 1) 411) T 0 "79 (15) o.T8 "l]' 1) T'Dl'* D.2! 

Fish captured more than once were only counted once in totals. 
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Table 3.--Weekly prevalence (9 April to 26 June) of marine mammal 
tooth and claw abrasions on adult spring/summer chinook 
salmon at Lower Granite Dam in 1992. 

Date Sample size Incidence (%) 

9-11 Apr 5 o.o 
12-18 Apr 63 21.0 

19-25 Apr 333 14.0 

26 Apr-2 May 498 19.0 

3-9 May 405 19.0 

10-16 May 438 19.0 

17-23 May 428 15.0 

24-30 May 209 15.0 

31 May-6 June 323 13.0 

7-13 June 228 4.0 

14-20 June 237 6.0 

21-26 June 88 ....l.:.Q 

Total and average 3,255 15.0* 

* Open wounds were associated with 36.4% of the abrasions. 

~ 
~ 

~ ,_ 

(SI 
-

,.,.. 
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4.0 through 5.6 and Table 4), and few age-3-ocean adult returns 

are expected in 1992-93. Total adult recoveries to Lowe~ Granite 

Dam for transport and control groups were 163 (0.5% of the 

release) and 108 (0.3% of the release), respectively, for a 

preliminary T/C of 2.1. Adult returns ·to all recovery sites 

combined were 194 transports (0.54% of the release) and 123 

controls (0.26% of nhe release). So far, return rates of marked 

adult steelhead in both test groups have been about one-third of 

the rate expected, as were the adult returns in general for 

steelhead smelts that outmigrated in spring 1989. As previously 

noted, the same pattern was apparent for the 1989 smolt 

outmigration of spring/summer chinook salmon. Achord et al. 

(1992) suggested that poor estuary/ocean survival of smolts 

likely accounted for the low adult returns from the 1989 

outmigration. 

Adult Recoveries for McNary Dam Studies 

Spring chinook salmon--Adult recoveries of spring chinook 

salmon marked as smelts at McNary Dam in 1986~88 are complete. 

Final returns for study years 1986 and 1987 were reported 

previously (Achord et al. 1992, Matthews et al. 1992). Adult 

recoveries of 1986 releases were insufficient for analysis. 

While results of the 1987 study suggested a survival benefit from 

transportation of spring chinook salmon smelts at McNary Dam, 

T/Cs varied greatly among recovery sites, and theoretical 95% Cis 

overlapped one (1) in most cases. 

Adult recoveries from the 1988 study year are presented in 
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Table 4.--Preliminary summary of recovered adult steelhead marked at Lower Granite Dam in 1989 (recoveries 
through February 1993). Numbers in parentheses represent fish that were jaw tagged at the dam and 
subsequently recovered upstream. 

Observed adult returns 

Number Ocean- Bonneville Indian River Lower Granite Dam Total 
Groups released age Dam fishery fishery N % Hatcheries N % 

---------·----------
Transport 30,116 1 0 2 5 33 (8) 0. 11 B 40 0.13 

2 0 16 38 129 ( 4 4) 0.43 13 152 0.50 
3 0 1 1 1 (1) o.oo 0 2 0.01 

Total 0 T9 7f4 163 T53r Q.54 2T 194• D.64 

Control 42,259 1 1 2 9 33 (14) 0.08 5 36 0.09 
2 0 5 22 71 (23) 0.17 7 82 0.19 
3 0 1 0 4 0.01 0 5 0.01 

Total T 8 TI 108 TI1T Q.26 12 ill• Q.29 

Fish captured more than once were only counted once in totals. 

) 

.......... 

N 
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Appendix Tables 6.0 through 7.10 and Table 5. An empirical CI 

was constructed for total combined recoveries. The combined 1.6 

T/C, with an empirical 95% CI between 1.0 and 2.6, suggests a 

benefit from transporting smelts from McNary Dam in 1988. 

In summary, although 95% CI values were wide and overlapped 

one and the number of recoveries from a variety of locations was 

small, the T/C estimates for the 1987 and 1998 study years 

suggested a survival benefit.from transportation of spring 

chinook salmon smolts from McNary Dam. Further testing will be 

requi~ed if finer statistical resolution is desired. Future 

testing should include greatly increased numbers of marked smelts 

and establish a systematic adult recovery plan. 

Fall chinook salmon--Adult returns of fall chinook salmon 

released as juvenile transport and control groups from McNary Dam 

in 1986 are complete (Appendix Tables 8.0 through 9.12 and Table 

6) . A total of 444 transports and 165 controls were recovered 

from all sites combined. We constructed 95% Cis using empirical 

standard errors (Table 7) . The data showed significant transport 

benefits and very similar T/Cs at all recovery sites except the 

combined hatcheries. However, the combined CWT hatchery 

recoveries were predominated by recoveries from Pri~st Rapids 

Hatchery. The overall recoveries from this hatchery were further 

predominated by recoveries from the first five replicates of 

juveniles marked from 11 June to 15 July at McNary Darn. The T/Cs 

in the ocean fisheries were low and similar to the T/Cs at Priest 

Rapids Hatchery for these early replicates. We also examined the 



Table 5.--Summary of recovered adult spring/summer chinook salmon marked at McNary Dam in 1988 (recoveries through February 1993). 
Numbers in parentheses represent fish that were jaw-tagged at the dams and subsequently recovered upstream. 

Observed adult returns 
Number Ocean- Ocean Bonneville River Indian Priest L.Granite Stream Tota I 

Groups released age fishery Dam fishery fishery R. Dam Dam Hatcheries surveys N ~ 

·-·---
Transport 50,028 1 0 2 0 0 0 3 1 0 6 0.01 

2 1 17 (3) 6 3 10 (2) 5 (3) 12 5 51 0.10 
3 1 3 (1) 2 3 0 2 0 0 10 0.02 

Total .,. 22 'TIT 1f 6 TO 11) TO TI) n 'S' 61• o.n 
Control ·15, 036 1 0 1 (2). 0 0 1 1 1 0 2 0.00 

2 0 23 (3) 5 'I l 'I (2) 6 Cl) 7 2 56 0.07 
3 0 5 1 2 0 1 0 1 10 0.01 

Total 0 N m 6 6 l'S' m 1f m 1f 'j 68• lr.09 

Fish captured more than once were only counted once in totals. 

) ) } ) 
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Table 6.--Summary of recovered adult fall chinook salmon marked at McNary Dam in 1986 (recoveries through February 1993). Numbers 
in parentheses represent fish that were jaw-tagged at the dam and subsequently recovered upstream. 

Observed adult returns 
Number Ocean- Ocean Bonneville River Indian Priest L. Granite Stream Tota I 

Groups released age fishery Dam fishery fishery R. Dam Dam Hatcheries surveys N ~ 

Transport 114,653 1 2 0 6 0 0 0 8 0 16 0.01 
2 28 4 2 0 0 0 9 0 43 0.04 
3 42 0 17 36 0 0 27 4 126 0.11 
4 84 56 (16) 22 69 0 1 15 5 236 0.21 
5 9 4 (2) 6 2 0 0 3 1 23 0.02 

Total ~ 64 <TIT n 107 1f T n llf 4'4'i* 11."!9 

Control 115, 991 1 1 0 1 0 0 0 3 1 6 0.01 
2 11 4 0 0 0 0 e 0 23 0.02 
3 24 0 9 16 0 0 18 0 67 0.06 
4 19 11 (3) 5 19 0 0 12 2 65 0.06 
5 0 2 .1ll 1 0 1 0 1 0 4 0.00 

Total 55 rr (4) T6 35 T 0 42' 3 16!• 0.14 

Fish captured more than once were only counted once in totals. 

} 

...,., 
<.n 
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Table 7.--Sununary of T/Cs and 95% Cis for adult recoveries of fall 
chinook salmon marked as smelts at McNary Dam in 1986. 

Recovery s.i te T/C Empirical 95% CI 

Ocean fishery 3.0 (1. 7, 5.4) 

River fishery 3.4 (1. 8, 6.2) 

Bonneville Dam 3.8 (1. 3, 11.1) 

Indian fishery 3.1 (1. 2, 7.8) 

Hatcheries 1.5 (0.4, 5. 9) 

Spawning grounds 3.3 (---, ---)* 

Combined 2.8 (1. 4, 5. 6) 

* Insufficient adult recoveries to estimate. 
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1986 study results using expanded catch data provided by the 

Pacific States Marine Fisheries Commission. The effect o.f 

expansion on data symmetry was trivial. This is not surprising 

since both test groups represented the same population, and 

considering the nature of subyearling salmon migrations, their 

time of ocean entry was likely similar. 

Adult recoveries of fall chinook salmon released in 1987 

total 371 transports (0.5% of the release) and 101 controls (0.2% 

of the release) (Appendix Tables 10.0 through 11.7 and Table 8). 

These preliminary data indicate a substantial survival benefit 

for transported fish. When recoveries of age-5-ocean adults and 

other late-arriving data are processe~, we will provide a 

statistical analysis of the results. 

There are only a few returns from the 1988 study year, with 

52 transport and 12 control fish recaptured (Appendix Tables 12.0 

through 13.6 and Table 8). We expect to receive many more CWT 

recoveries from this study within the next 2 to 3 years. 

STEELHEAD RELEASE-SITE STUDY 

Introduction 

There. is a growing body of evidence suggesting that survival 

of juvenile salmonids can be enhanced by relea~ing them into 

upper areas of estuaries rather than farther upstream in 

freshwater areas. In Scandanavian countries, releases of 

hatchery-reared Atlantic salmon (Salmo salar) smelts directly 

into estuarine waters have resulted in increased survival 



Table 9.--Preliminary summary of recovered adult fall chinook salmon marked at McNary Dam in 1987 and 1988 (recoveries through 
February 1993). Numbers in parentheses represent fish that were jaw-tagged at the dam and subsequently recovered 
upstream. 

Observed adult returns 
Number Ocean- Ocean Bonneville River Indian Priest Stream Total 

Groups released age fishery Dam fishery fishery Rapids Dam Hatcheries surveys N ' 
1987 

Transport 68,376 1 8 24 1 0 0 6 2 41 0.06 
2 12 0 6 7 0 8 4 37 0.05 
3 65 38 (12) 12 49 0 8 9 169 0.25 
4 46 23 (6) 22 31 1 4 0 121 0.18 
5 0 2 0 1 0 0 0 3 0.00 

Total TIT 1ii 1I8> 4T 8lf T 26 TS" TIT* 034 
1997 

Control 68, 291 1 4 8 1 0 0 4 0 17 0.02 
2 2 0 0 1 0 4 0 7 0.01 
3 17 17 (7) 3 14 0 6 0 50 0.07 
4 6 5 (3) 6 5 0 4 4 27 0.04 ~ 
5 0 0 0 0 0 0 0 0 0.00 co 

Total 29 301Ior TO 20 0 TB 'i TOT* a.rs 
1988 

Transport 60,013 1 1 0 1 0 0 1 0 3 0.00 
2 5 3 (2) 1 1 0 1 0 9 0.01 
3 9 4 6 5 0 3 1 28 0.04 
4 0 4 4 4 0 0 0 12 0.02 

Total rr rr m rr TO 0 'S' T 'S'2* o:oJ 
1988 

Control 60,010 1 0 0 0 0 0 1 0 1 0.00 
2 2 2 1 2 0 0 0 7 0.01 
3 0 1 0 1 0 0 1 3 0.00 
4 0 1 0 0 0 0 0 1 0.00 

Total 2 'i T 3 0 T T IT* Q.02 

Fish captured more than once were only counted once in totals. 

) } 1 ·} l ) .) 
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compared to similar releases in fresh water (Gunnerod et al. 

1988). Macdonald et al. (1988) and Levings et al. (1989)_ 

speculated that increased survival of salmonid juveniles released 

into estuarine areas was related to decreased predation and 

stress, increased food availability, and ease of osmoregulation 

in the estuary. In a 5-year study, Solazzi et al. (1991) 

released hatchery-reared coho salmon (0. kisutch) immediately 

below Bonneville Dam (control), at Tongue Point (upper intrusion 

of salt water in the estuary), and at several locations farther 

into ~he Columbia River plume. They reported a survival rate 1.6 

times higher for fish released at Tongue Point than for the 

control group. 

After release at the site immediately below Bonneville Dam, 

smolts transported from the Snake River must migrate 

approximately 150 km through the +ower Columbia River before 

arriving at the estuary. Although the river is free-flowing in 

this reach, the area is known to harbor large numbers of 

predators, primarily northern squawfish (Ptychocheilus 

oregonensis) and various avian species. The studies mentioned 

above suggest that mortality from predation alone may be of 

sufficient magnitude to warrant the additional transport 

distance. 

In spring 1992, we began a study to determine if steelhead 

smolts transported by barge and released in the upper estuary at 

Tongue Point will return as adults to Lower Granite Dam in 

significantly greater numbers than those transported by barge and 
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released at the traditional site near Skamania Light just 

downstream from Bonneville Dam. Spring/summer chinook salmon 

were not included in the present study because excessively large 

numbers of marked smelts are required to detect small differences 

in survival for this species. ·Depending upon the results of the 

study for steelhead, spring/summer chinook salmon may be tested 

in the future. Results of the first year of marking and release 

are reported here. 

Methods 

r 

All sampling and marking was conducted using a new fish-

handling system that we designed and installed adjacent to the 

upstream (new) raceways at Lower Granite Dam. The system 

included a preanesthesia handling method (Matthews et al.1986). 

With the new facilities, the large numbers of smelts required for 

transportation research were sorted and marked without impacting 

other sampling and fish-handling activities at the collection 

facility. Fish used in the study were systematically sampled 

from the population passing from the fish and debris separator at 

the juvenile fish collection and handling facility. Two of the 

upstream raceways were used to collect and hold sampled fish 

prior to marking. 

Much of the basic marking methodology was the same as 

previously described (Matthews et al. 1987). Sufficient numbers 

of smelts were marked to test a T/C of 1.1 with a coefficient of 

variation of 5.0%. For this study, the Tongue Point releases 
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were considered test groups and Skamania Light releases were 

considered control groups. Fish for each release lot were marked 

and transferred into ~ raceway during one day, and loaded onto a 

barge the next day. For the Tongue Point releases, additional 

fish were loaded onto the 2000-series barges so that hauling 

densities approached those on the barge used for the Skamania 

Light releases. Samples of marked smelts were held periodically 

for 24 hours to measure post-marking delayed mortality and tag 

loss. 

Both older, 2000-series barges pmus an additional tugboat 

were required for this study. Each of the 2000-series barges was 

used in tandem with a largeF. barge for the trip from Lower 

Granite Dam to Bonneville Dam. Once at Bonneville Dam, the 

additional tugboat moved each 2000-series barge, with the test 

group (Tongue Point release), downstream to the release site. 

The tug returned the empty barge to Bonneville Dam for 

reattachment to a larger barge returning to Lower Granite Dam. 

The 2000-series barges were used only for the Tongue Point 

releases because their compartments cannot be emptied 

independently. The Skamania Light releases were transported in 

and released from barges used during normal transport operations. 

The marking was scheduled so that 2000-series barges were at 

opposite ends of the transport cycle at any given time. 

Adults will be recovered in each of 3 years following the 

juvenile releases. Lower Granite Dam will be the primary 

evaluation point. Statistical analysis of the results will be 
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the same as previously described for the other transportation 

studies. 

Results and Discussion 

Between 1 and 20 May, we marked 7 release lots of 

approximately 19,000 steelhead each with CWTs, freeze brands, and 

left ventral fin clips, for a total of 135,661 marked fish 

(Appendix Table 14.0). Lots consisted of approximately 10,000 

steelhead smelts each for release at Skamania Light and 9,000 

steelhead smelts each for release in the upper estuary near 

Tongue Point. Both test groups of fish marked on 3 May were 

released at Skamania Light in order to.expedite the return of 

both barges to Lower Granite Dam. The barges were needed for 

mass transport of an unexpectedly large number of smolts that had 

arrived at the dam. Therefore, adult returns from the 3 May 

releases will not be used to calaculate survival ratios. To 

satisfy the experimental design, an additional release lot of 

each group was subsequently marked and released. 

Post-marking delayed mortality and tag loss were low, 

averaging 0.7% and 0.5%, respectively (Appendix Table 15.0). The 

delayed mortality value is one of the lowest we have measured for 

handled/marked steelhead smelts. The new, temporary 

handling/marking system at Lower Granite Dam performed 

exceptionally well, giving us the capability of safely handling 

.and marking very large numbers of smolts. 

To complete the study, we need to mark steelhead smelts from 
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at least two additional outmigrations. Assuming no delays or 

other complications, complete adult returns for the 3-ye~r study 

would be available in spring 1998. 
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Appendix Table 1.0.--Summary of all recoveries of adult spring 
chinook salmon released as juveniles below 
Little Goose Dam in 1989. 

Kaster Jile Date : 22 JebruarI 1993 
BILKASI GBOOPS IRCLUDED: 8907 8907B 8907C 8907D 89071 89071 89076 8907B 89071 8907J 8907! 8907L 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

Brands Used: LA2 1 LA2 2 L!2 3 LA2 4 LARJl LART2 LART3 LART4 LA3 1 LA3 2 LA3 3 LA3 4 
Mire Codes Used: 232256 232258 232349 232350 232 51 232352 232411 232412 232U3 232U4 232415 232415 

ROBBIB BILIAS!D: 

RICOVKBY AHIA 
YIAR or RKTUBH 

1989 1990 1991 1992 1993 TOTAL X RETURN 
BIVKB SYSTEM TRAPS 

BOHHKVILLI TRAP 0 1 1 0 0 2 0.002 
LOHIR GBAHITI TRAP 0 2 15 11 0 28 0.026 
PBllST BAPIDS TRAP 0 0 2 0 0 2 0.002 

OCIAR fISBIBIIS 0 0 0 0 0 0 0.000 
BIVIR SPOBT 

SHAii B. 0 0 0 0 0.001 
BIVIB CO!KIBCIAL 0 0 0 0 0 0 0.000 
IHDIAR fISBIBIIS 

IRDIAR CIRl!ORIAL 0 0 1 2 0 3 0.003 

BATCBIRIIS 
DMORSBAl B. 0 1 1 0 0 2 0.002 
PABSIKIBOI B. 0 0 3 0 0 3 0.003 
RAPID RIVIR B. 0 1 2 3 0 6 0.006 
SAMTOOTB B. ARD TRAP 0 0 1 0 0 1 0.001 
SOOTH f OBl SALKOR TRAP 0 0 1 0 0 1 0.001 

STRIA! SORVIY 0 0 0 0 1 0.001 

TOTALS 0 5 27 18 0 50 0.047 
PERCENT or R!COVIRY 0.0 10.0 54.0 36.0 0.0 

107176 



Appendix Table 1.1.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 7 to 14 April 1989. 

Master File Date : 22 februarI 1993 
BILIASI GROUPS IHCLUDID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

Nire8E:a~: ~::~~· ~!i2is 
HO!BIR BILIASID: 

UAR or BKTORH 
BICOVIBY ARI! 1989 1990 1991 1992 1993 TOTAL l RITORH 

RIVIR SYSTEM TRAPS 
LOMIB GBARITI TRAP 0 1 1 0 0 2 0.020 

OCIAH rISBIBIIS 0 0 0 0 0 0 0.000 

RIVIB SPORT 0 0 0 0 0 0 0.000 

BIVIR CO!!IBCIAL 0 0 0 0 0 0 0.000 

IBDIAH lISBIRIIS 
IBDIAI CIRl!ORIAL 0 0 1 0 0 1 0.010 

BATCBIRIIS 
DMOBSBAl H. 0 1 0 0 0 1 0.010 
RAPID RIYIR B. 0 0 1 0 0 1 0.010 

STBIAH SURVIY 0 0 0 0 0 0 0.000 

TOTALS 0 2 3 0 0 5 0.050 

PIRCIBT or BICOYIBY 0.0 40.0 60.0 0.0 0.0 

10016 (91 
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Appendix Table 1.2.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 14 to 16 April 1989. 

Baster file Date : 22 f ebruarl 1993 
RILEASE GROUPS IRCLODID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

Bea~ds Use~: LA2 ~ Mire o es Use : 2322 8 

ROBBER BELIASID: 
YEAR or RITDRH 

RICOYIRY ARIA 1989 1990 1991 1992 1993 TOTAL S HITORR 
RIVIR SYSTI! TRAPS 

PRIEST RAPIDS TRAP 0 0 1 0 0 1 0.010 
OCIAR FISBIRIIS 0 0 0 0 0 0 0.000 
RIVIR SPORT 0 0 0 0 0 0 0.000 
BIYIR CO!!IRCIAL 0 0 0 0 0 0 0.000 
IBDIAH f ISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 0 0 0 0 0 0 0.000 
STRIA! SOBVIY 0 0 0 0 0 0 0.000 

TOTALS 0 0 1 0 0 0.010 
PIRCIRT or RICOVIRY 0.0 0.0 100.0 0.0 0.0 

10085 



Appendix Table 1.3.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 17 to 18 April 1989. 

llaster File Date : 22 lebruar~ 1993 
RILKASI GROUPS IBCLUD!D: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

. BEa~ds ~se~: ~A2 3 Mire o es se : 32349 
RO!BIB BILIASID: 

HCOVIRY ABU 
YIAR or HTOBH 

1989 1990 1991 1992 1993 TOTAL I BITORH 
BIVIR SYSTlll TRAPS 

LOMIB GBARITI TRAP 0 0 2 1 0 3 0.031 
OCIH llSBIBIIS 0 0 0 0 0 0 0.000 
BIVIB SPORT 0 0 0 0 0 0 0.000 
RIVIB COllMIRCI!L 0 0 0 0 0 0 0.000 

IHDIAH FISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 0 0 0 0 0 0 0.000 
STRIAll SUBVIY 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 1 0 3 0.031 . 

PIRCIHT or BICOYIRY 0.0 0.0 66.7 33.3 0.0 

9831 
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Appendix Table 1.4.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 20 to 21 April 1989. 

Kaster file Date : 22 f ebruari 1993 
BILIASI GROUPS IRCLUDID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

BEa~ds Dse~: ~!i ~ Mire o es Use : 3 0 
ROKBKB BILIASID: 

YIAR or RITOHH 
RICOV!RY !BIA 1989 1990 1991 1992 1993 TOTAL l RITORK 

BIVIB SYSTIM TRAPS 
LOHIB GBARITI TRAP 0 0 6 4 0 10 0.100 

OCIAH flSBIRIIS 0 0 0 0 0 0 0.000 
BIVIR SPORT 

SHAii R. 0 0 0 0 1 0.010 
BIVIR CO!KIBCIAL 0 0 0 0 0 0 0.000 
IMDUH fISBIBIIS 0 0 0 0 0 0 0.000 
BATCBKRIIS 

DMORSBAl B. 0 0 1 0 0 1 0.010 
RAPID RIVER B. 0 0 1 2 0 3 0.030 
SAMTOOTB B. ABB TRAP 0 0 1 0 0 1 0.010 

STRUM SDRVIY 0 0 0 0 0.010 

TOTALS 0 0 9 8 0 17 0.169 
PIRCIRT or BICOVIBY 0.0 0.0 52.9 41.1 0.0 

10043 



Appendix Table 1.5.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 21 to 22 April 1989. 

!aster File Date : 22 f ebruarl 1993 
RELEASE GBQOPS IRCLODID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 

SPRING CHINOOK 

BEa~ds ~sed: ~ARJ! Mire o es sed: 32 1 

BOHBIR RILHSID: 

RICOVIBY ARIA 
UAR or RITDRH 

1989 1990 1991 1992 1993 TOTAL I RITORH 

RIVER SYSTEM TRAPS 
LOMIR GRABITI TRAP 0 2 0 0 3 0.029 

OCIAB JISBIRIIS 0 0 0 0 0 0 0.000 
RIVIR SPORT 0 0 0 0 0 0 0.000 
RIVER COK!IRCIAL 0 0 0 0 0 0 0.000 
IHDIAR JISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 
· PABSI!IROI B. 0 0 1 0 0 1 0.010 

RAPID RIVIR B. 0 1 0 0 0 1 0.010 
STRIA! SORVIY 0 0 0 0 0 0 0.000 

TOTALS 0 2 3 0 0 5 0 .0-49 
PIBCIRT or BICOVIRY 0.0 40.0 60.0 0.0 0.0 

('JI\ 
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Appendix Table 1.6.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
on 24 April 1989. 

Master file Date : 22 Februar! 1993 
BKLIASI GROUPS IBCLODED: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

NireB~:a~: ~::~~ ~tlli1 
HDHKB BILIASID: 

RECOVERY ARIA 
YIAB Oi RITORH 

1989 1990 1991 1992 1993 TOTAL l RITURH 
RIVER SYSTIH TRAPS 

LOMIB GRARITI TBAP 0 0 1 1 0 2 0.020 

OCIAH rISBIRIIS 0 0 0 0 0 0 0.000 

RIVIR SPORT 0 0 0 0 0 0 0.000 

RIVIR COH!IRCIAL 0 0 0 0 0 0 0.000 

IHDIAH f ISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 

PABSillROI B. 0 0 1 0 0 1 0.010 

STRIA! SURYIY 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 1 0 3 0.030 

PIRCIBT or BICOVIRY 0.0 0.0 66.7 33.3 0.0 

10123 



Appendix Table 1.7.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 25 to 26 April 1989. 

Kaster File Date : 22 Februarl 1993 
BILIASE GROUPS IICLUDID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

Brands Ose~: LART4 
Mire Codes Ose : 232412 

ROHBIB BILIASID: 
UAR or RITORH 

RICOYIBY ARIA 1989 1990 1991 1992 1993 TOTAL X RITOBH 
RIVIB SYSTll TRAPS 

LOMIR GBABITI TRAP 0 0 0 1 0 1 0.010 
OCIAR JISBIBIIS 0 0 0 0 0 0 0.000 
RIVIR SPORT 0 0 0 0 0 0 0.000 
BIVIB COlllBCIAL 0 0 0 0 0 0 0.000 
IHDIAH f ISBIRIIS 

IHDIAB CIRIKORIAL 0 0 0 2 0 2 0.020 
BATCBIRIIS 

RAPID RIVER B. 0 0 0 1 0 1 0.010 
STRIAI SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 0 0 4 0 4 0.040 
PIRCIBT or BICOVIRY 0.0 0.0 0.0 100.0 0.0 

(S\. 

10005 
f9I 

,.... 
-



/1111\ 

411 

...., 

Appendix Table 1.8.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 26 to 28 April 1989. 

laster file Date : 22 f ebruarJ 1993 
BILIASK GROUPS IICLUDID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

. BEa~ds ~se~: ~!~ l Mire o es se : 4 3 
IOMBIB BILIASID: 

RICOVKRY ARIA 1989 
YIAR or HTUBH 
1990 1991 1992 1993 TOTAL X RITURH 

BIVKR SYSTEM TRAPS 
BOHHIVILLI TRAP 0 0 1 0 0 1 0.010 
LOHIR GRAHITI TRAP 0 0 1 3 0 4 0.040 

OCIAR fISBIBIIS 0 0 0 0 0 0 0.000 
BIVIB SPORT 0 0 0 0 0 0 0.000 
BIVIR COlllRCIAL 0 0 0 0 0 0 0.000 
IBDIAH JISBIBllS 0 0 0 0 0 0 0.000 
BATCBIRllS 

PABSIHROI B. 0 0 1 0 0 1 0.010 
SOUTH JORI SAL!OH TBAP 0 0 1 0 0 1 0.010 

STRIA! SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 0 4 3 0 7 0.070 
PIRCIHT or RICOVIRY 0.0 0.0 57.1 42.9 0.0 

10058 



Appendix Table 1.9.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose Dam 
from 28 April to 11 May 1989. 

Kaster File Date : 22 Jebruarl 1993 
RILIASI GROUPS IHCLODID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

B~a~ds Used: ~A~ } Mire o es Used: 3 ( ( 
BO!BIR BILIASID: 

BICOVIRY ARIA 1989 
YEAR or RITURH 
1990 1991 1992 1993 TOTAL S BITOBH 

BIVIB SYSTIH TRAPS 
LONER GBARITI TRAP 0 0 2 0 0 2 0.020 
PRIIST RAPIDS TRAP 0 0 1 0 0 1 0.010 

OCUR JISBIBIIS 0 0 0 0 0 0 0.000 
BIVIR SPORT 0 0 0 0 0 0 0.000 
BIVIR COKBIRCIAL 0 0 0 0 0 0 0.000 
IHDIAB fISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 0 0 0 0 0 0 0.000 
STBIAK SUBVIY 0 0 0 0 0 0 0.000 

TOTALS 0 0 3 0 0 3 0.029 
PIBCIRT or BICOVIRY 0.0 0.0 100.0 0.0 0.0 

10213 
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Appendix Table 1.10.--Recoveries of adult spring chinook salmon 
released as juveniles below Little Goose 
Dam on 27 May 1989. 

Baster Jile Date : 22 f ebruarl 1993 
BIL!ASI GROUPS IMCLODID: 8907 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
SPRING CHINOOK 

. B~a3ds ~se~: ~!~ f N1re o es se : 4 5 

ROBBER RILIASID: 

BICOYIBY ARIA 1989 
YIAR or HTOBH 

. 1990 1991 1992 1993 TOTAL X BKTDRH 
RIVER SYSTI! TRAPS 

BORHIVILLI TRAP 0 1 0 0 0 1 0.089 
LONIB GRAHITI TRAP 0 0 0 1 0 1 0.089 

OCIAR fl SBIBIIS 0 0 0 0 0 0 0.000 

BIVIR SPORT 0 0 0 0 0 0 0.000 

RIVIR COK!IRCIAL 0 0 0 0 0 0 0.000 

IHDIAH JISBIRIIS 0 0 0 0 0 0 0.000 

BATCBIRIIS 0 0 0 0 0 0 0.000 

STRIA! SURYIY 0 0 0 0 0 0 0.000 

TOTALS 0 1 0 1 0 2 0. 177 

PIRCIHT or BICOVIRY 0.0 50.0 0.0 50.0 0.0 

1129 
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Appendix Table 2.0.--Summary of all recoveries of adult spring 
chinook salmon transported as juveniles from 
Lower Granite Dam to below Bonneville Dam in 
1989. 

!aster File Date : 22 lebruarI 1993 
BILIASI GROUPS IBCLODID: 8908 8908B 8908C 8908D 89081 89081 89086 8908B 89081 8908J 89081 8908L ,... 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 

SPRING CHINOOK 

NireB~:~~: ~::~~ 1!12!2 l!I2i9 ltl2l2 1!~3~9 ltl3lo lt~3i1 ~t~3f2 lt~3f3 ~l~~lo 1!~~~4 Jt~~~l li~~!1 
I'll\ 

RO!BIB BILUSID: 75295 

RECOVERY ARIA 
YIAR or HTDBH 

1989 1990 1991 1992 1993 TOTAL X RITURH 
RIVIB SYSTIK TRAPS 

BOHHIVILLI TRAP 0 0 2 0 0 2 0.003 
LONIB GBAHITI TRAP 0 3 24 19 0 46 0.061 

OCIAB rISBIBIIS 0 0 0 0 0 0 0.000 
BIYIB SPORT 0 0 0 0 0 0 0.000 
BIVIR COH!IRCIAL 0 0 0 0 0 0 0.000 
IRDIAH fISBKRIIS 

IHDIAH CIRl!ORIAL 0 0 1 0 0 1 0.001 
BATCBIRIIS 

DNORSBAI B. 0 0 0 1 0 1 0.001 
RAPID RIVIR B. 0 1 12 5 0 18 0.024 
LOOKIBGGLASS B. 0 0 1 0 0 1 0.001 
SAMTOOTB B. ARD TRAP 0 0 2 1 0 3 0.004 

STBIH SORVIY 0 0 ·1 0 0 1 0.001 

TOTALS 0 4 43 26 0 73 0.097 
PIRCIHT or BICOVIRY 0.0 5.5 58.9 35.6 0.0 



Appendix Table 2.1.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam from 11 to 13 
April 1989. 

!aster file Date : 22 JebruarI 1993 
RILIASI GROUPS IBCLODID: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

MireBE~~~: ~::~; 1!12~2 
RUBBIB BILIASID: 

BICOVKRY ABU 
UAR or RITORI 

1989 1990 1991 1992 1993 TOTAL S RITORH 
RIVIB SYSTI! TRAPS 

LOMIR GRARITE TRAP 0 0 0 1 0 1 0.014 
OCIH JISBIRIIS 0 0 0 0 0 0 0.000 
BIVIR SPORT .. 0 0 0 0 0 0 0.000 
BIVIR COK!IBCIAL 0 0 0 0 0 0 0.000 
IHDIAR JISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIBIIS 

DMORSBAl B. 0 0 0 1 0 1 0.014 RAPID BIVIB B. 0 1 0 0 0 1 0.014 
STRIA! SOBVIY 0 0 0 0 0 0 0.000 

TOTALS 0 1 0 2 0 3 0.042 
PIBCIHT or BICOVIRY 0.0 33.3 0.0 66.7 0.0 

f9>i 
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Appendix Table 2.2.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Grani~e 
Dam to below Bonneville Dam from 15 to 17 
April 1989. 

!aster file Date : 22 Jebruarl 1993. · 
BILIASE GROUPS IHCLODID: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

Brands Used: RAJ 2 
Mire Codes Osed: 23 259 

RO!BIB RILIASID: 7439 

RICOYIBY AHIA 1989 
UAR or HTDBH 
1990 1991 1992 1993 TOTAL I RITORH 

RIVIB SYSTKB TRAPS 
LONER GBAHITI TRAP 0 0 3 4 0 7 0.094 

OCIAR lISBIRIIS 0 0 0 0 0 0 0.000 

BIVKR SPORT 0 0 0 0 0 0 0.000 

RIVIB COBBIRCIAL 0 0 0 0 0 0 0.000 

IRDIAH rISBKRIKS 
0.013 IBDIAR CIBIBOBIAL 0 0 1 0 0 

BATCHIRIIS 
RAPID RIVER B. 0 0 2 0 3 0.040 

STREAK SUBVIY 0 0 0 0 0 0 0.000 

TOTALS 0 0 6 5 0 11 0.148 

PIBCIBT or BICOVIBY 0.0 0.0 54.5 45.5 0.0 



Appendix Table 2.3.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Gr.anite 
Dam to below Bonneville Dam on 18 April 19\ 
1989. 

!aster Jile Date : 22 f ebraar~ 1993 
RELIASI GROUPS IRCLUDED: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 

SPRING CHINOOK 

Mire8E~~:: ~:~~~ J!l2i2 

BOllBIR BILIASID: 7057 

UAR or RITDRH 
BICOYIRY ARIA 1989 1990 1991 1992 1993 TOTAL % RITDRH 

BIYIR SYSTEM TRAPS 
LOMIR GRABITI TRAP 0 1 1 4 0 6 0.085 

OCIAR rISBKBllS 0 0 0 0 0 0 0.000 

BIVIR SPORT 0 0 0 0 0 0 0.000 

BIYIR CO!llRCI!L 0 0 0 0 0 0 0.000 

IHDIAB f ISBIRllS 0 0 0 0 0 0 0.000 
BATCBIRllS 

RAPID RIVIR B. 0 0 1 0 0 1 0.014 
STRIAH SURVIY 0 0 0 0 0 0 0.000 

TOTALS 0 1 2 4 0 7 0.099 
PIRCIRT or RICOYIRY 0.0 14.3 28.6 57.1 0.0 



Appendix Table 2.4.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam from 19 to 22 
April 1989. 

!aster file Date : 22 Februar~ 1993 
BILIASI GROUPS IHCLODKD: 8908 

~ 1989 L.GRANITE TRANS BARGE :eELOW BONNEVILLE 
SPRING CHINOOK 

. B~a~ds ~se~: Ill 4 Mire o es se : 309 

BU!BEB BILIASID: 7003 ,... 
YEAR or RITURH 

BICOHRY ARIA 1989 1990 1991 1992 1993 TOTAL I RITORB 

RIVER SYSTI! TRAPS 
BOHHIYILLI TRAP 0 0 2 0 0 2 0.029 
LONIR GBABITI TRAP 0 1 8 4 0 13 0.186 

OCIAB rlSBIRIIS 0 0 0 0 0 0 0.000 

RIVIR SPORT 0 0 0 0 0 0 0.000 

RIYIR COKHIBCIAL 0 0 0 0 0 0 0.000 

IBDIAH lISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 

RAPID RIVIR B. 0 0 3 1 0 4 0.057 
SAMTOOTB B. ARD TRAP 0 0 2 0 0 2 0.029 

STRIA! SORVIY 0 0 1 0 0 0.014 

TOTALS 0 16 5 0 22 0.314 

PIRCIRT or BICOVIRY 0.0 4.5 72.7 22.7 0.0 



Appendix Table 2.5.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam on 22 April 
1989. 

Master Jile Date : 22 Jebruarl 1993 
· RILIASI GROUPS IBCLUDED: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

BEa~ds Use~: ~A~ f Mire o es Use : 3 3 0 

HO!BIB RILIASID: 7019 
~ 

RICOVIRY ARIA 
YIAR or RITORM 

1989 1990 1991 1992 1993 TOTAL I RITORH 
RIVIR SYSTIM TRAPS 

LOMIR GBABITI TRAP 0 0 2 0 3 0.043 
OCIAB rISBIRIIS 0 0 0 0 0 0 0.000 
BIVIR SPORT 0 0 0 0 0 0 0.000 
RIVIB COB!IRCIAL 0 0 0 0 0 0 0.000 
IBDIAH JISBIRllS 0 0 0 0 0 0 0.000 
BATCHIRIIS 

RAPID RIVER B. 0 0 1 0 2 0.028 
STRIA! SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 0 3 2 0 5 0.071 
PIBCIRT or BICOVIRY 0.0 0.0 60.0 40.0 0.0 



Appendix Table 2.6.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam on 23 April 
1989. 

Kaster lile Date : 22 JebruarJ 1993 
RKLEASI GROUPS IHCLUDID: 8908 

~ 1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

Brands Used: RA9 2 
Hire Codes Used: 232311 

HUMBER RILIASID: 7155 
l'tlt\ UAR or RITURH 

RICOYIRY ARIA 1989 1990 1991 1992 1993 TOTAL I RKTURH 
BIVIR SYSTEM TRAPS 

LOMIR GBAHITI TRAP 0 0 3 2 0 5 0.070 
OCIAR FISBIRIIS 0 0 0 0 0 0 0.000 
BIVIB SPORT 0 0 0 0 0 0 0.000 
RIVIB CO!KIBCIAL 0 0 0 0 0 0 0.000 
IRDIAB f ISBIBIIS 0 0 0 0 0 0 0.000 
BATCBIBIIS 

RAPID RIVER B. 0 0 1 0 0 1 0.014 

STRIA! SUBYIY 0 0 0 0 0 0 0.000 

TOTALS 0 0 4 2 0 6 0.084 
PIBCIHT 01 BICOVIBY 0.0 0.0 66.7 33.3 0.0 



Appendix Table 2.7.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam from 24 to 25 
April 1989. 

laster file Date : 22 Februar~ 1993 
BILIASI GROUPS IRCLUDID: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

BEa~ds Dsed: IA~ i Hire o es Used: 3 3 2 
RUBBER RILl!SID: 7100 ,. 

BICOVIRY ARIA 
UAR or BITORH 

1989 1990 1991 1992 1993 TOTAL % BITUBH 
RIVER SYSTEM TRAPS 

LOMIB GBARITI TRAP 0 0 2 1 0 3 0.042 

OCIAR rISBIRIIS 0 0 0 0 0 0 0.000 

RIVER SPORT 0 0 0 0 0 0 0.000 

BIVIR COlllBCIAL 0 0 0 0 0 0 0.000 

IMDIAR f ISBIRIIS 0 0 0 0 0 0 0.000 

BATCBIBIIS 
RAPID RIVER B. 0 0 2 0 3 0.0(2 ~· 

STRUM SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 0 4 2 0 6 0.085 

PIBCIRT or RICOVIRY 0.0 0.0 66.7 33.3 0.0 



Appendix Table 2.8.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam from 25 to 26 
April 1989. 

!aster file Date : 22 Februarl 1993 
BILIASI GROUPS IRCLODID: 8908 

~ 1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

BEa~ds Use~: I!~ 4 Mire o es Use : 313 
RO!BIB BILIASID: 7000 .-

UAR or RETUBR 
RICOVIRY ARIA 1989 1990 1991 1992 1993 TOTAL S RETURH 

RIVER SYSTI! TRAPS 
LOHIB GBARITI TRAP 0 0 2 0 0 2 0.029 

OCIAH FISBIRIIS 0 0 0 0 0 0 0.000 
RIVER SPORT 0 0 0 0 0 0 0.000 
RIVIB COMMERCIAL 0 0 0 0 0 0 0.000 
IRDIAH FISBIBIIS 0 0 0 0 0 0 0.000 
BATCBIBIIS 

RAPID RIVER B. 0 0 2 0 0 2 0.029 
LOOlIRGGLASS B. 0 0 1 0 0 1 0.014 

STBIAH SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 0 5 0 0 5 0.071 
PIRCIHT or BICOVIBY 0.0 0.0 100.0 0.0 0.0 



Appendix Table 2.9.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam from 26 to 27 
April .1989. 

Master File Date : 22 februarf 1993 
BILIASK GROUPS IRCLUDID: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

NireB~~J~: ~::~; !t~ilo 
RUIBIB BILIASID: 7095 

YIAB or BITURR 
RICOYIBY ARIA 1989 1990 1991 1992 1993 TOTAL X RITORH 

BIVIR SYSTI! TRAPS 
LOMIB GBAIITI TRAP 0 0 1 0 2 0.028 

OCIAH rISBIBIIS 0 0 0 0 0 0 0.000 
RIVER SPORT .. 

0 0 0 0 0 0 0.000 
RIVIB COHllBCIAL 0 0 0 0 0 0 0.000 
IHDIAH f ISBIRIIS 0 0 0 0 0 0 0.000 
BATCHIRIIS 

RAPID RIVIB B. 0 0 0 1 0 1 0.014 
STRKAH SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 0 1 2 0 3 0.042 
PIRCIHT or BICOVIBY 0.0 0.0 33.3 66.7 0.0 



Appendix Table 2.10.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 

~ Dam to below Bonneville Dam from 1 to 10 
May 1989. 

Kaster file Date : 22 Februar! 1993 
RILIASI GROUPS IHCLODID: 8908 

"" 1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

. B~ands Used: RASO~ 
N1re odes Used: 2323 4 

~ 
HOBBIR BILIASID: 7000 

BICOVIRY ARIA 
YIAR or RITORH 

1989 1990 1991 1992 1993 TOTAL S RKTORH 
RIVIR SYSTEM TRAPS 

LOMIR GBARITI TRAP 0 0 1 0 0 1 0.014 
OCIH fISBIBIIS 0 0 0 0 0 0 0.000 
RIVER SPORT 0 0 0 0 0 0 0.000 
BIVIR COBKIRCIAL 0 0 0 0 0 0 0.000 
IHDIAR f ISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIBIIS .o 0 0 0 0 0 0.000 
STBIAK SORVKY 0 0 0 0 0 0 0.000 

TOTALS 0 0 1 0 0 1 0.014 
PIRCIBT or BICOVIRY 0.0 0.0 100.0 0.0 0.0 



Appendix Table 2.11.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam from 10 to 25 
May 1989. 

Master Jile Date : 22 lebruarl 1993 
RILIASI GROUPS IRCLUDID: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE r-'· 

SPRING CHINOOK 

Nire1C~~:: ~::~; lli~~l 
RO!BIR RILIASID: 3435 

YIAR or BITURH 
(" 

RICOVIBY ARIA 1989 1990 1991 1992 1993 TOTAL l BITORH 
RIVER SYSTIH TRAPS 

LOMIR GBARITI TRAP 0 0 1 0 0 1 0.029 
OCIAB f ISBIBllS 0 0 0 0 0 0 0.000 
RIVER SPORT 0 0 0 0 0 0 0.000 
RIVIR CO!!IBCIAL 0 0 0 0 0 0 0.000 
IRDIAR fISBIBIIS 0 0 0 0 0 0 0.000 
BATCHIRIIS 

SANTOOTB H. ABD TRAP 0 0 0 1 0 1 0.029 
STBIAM SORVIY 0 0 0 0 0 0 0.000 

TOTALS 0 0 1 0 2 0.058 
PIRCIHT or BICOVIRY 0.0 0.0 50.0 50.0 0.0 



~ 

~ 
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Appendix Table 2.12.--Recoveries of adult spring chinook salmon 
transported as juveniles from Lower Granite 
Dam to below Bonneville Dam on 30 May 1989. 

Master file Date : 22 f ebroarl 1993 
BILIASI GROUPS IRCLUDID: 8908 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

• BEa~ds Use~: ~'Iii Mire o es Ose : 3 1 

BO!BIB RILIASID: 

BICOVKRY ABU 
UAR or RKTDRB 

1989 1990 1991 1992 1993 TOTAL % RITUBH 
RIVIR SYSTIH TRAPS 

LOMIR GBAHITE TRAP 0 1 0 0 2 0.220 
OCIAH lISBIBIIS 0 0 0 0 0 0 0.000 
RIVER SPORT 0 0 0 0 0 0 0.000 
BIVIR COKKIRCIAL 0 0 0 0 0 0 0.000 
IHDIAK f ISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 0 0 0 0 0 0 0.000 
STBIAB SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 1 0 1 0 2 0.220 
PIRCIHT or RICOVIRY 0.0 50.0 0.0 50.0 0.0 
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Appendix Table 3.0.--Summary of all recoveries of adult spring 
chinook salmon transported as juveniles from 
Lower Granite Dam to below Bonneville Dam in 
1990. 

laster file Date : 22 lebruar1 1993 
Bl~IASI GROUPS IICLDDID: 9006 90068 9006C 9006D 90061 90061 90066 

~ 

1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 

SPRING CHINOOK 

. Nire8E~~~: ~::~; l!~ti9 l!~t!o li~ti1 1!11!2 l!lti3 l!ltlt l!lt!s 

-- HOHBIB BILIASID: U708 
YIAB or RITOBH 

BICOYKBY ARIA 1990 1991 1992 1993 TOTAL S BITOBH 

RIYIR SYSTIK TBAPS 
BOHHYI LLI TRAP 0 0 ( 0 4 0.009 
LOHIB GBABITI TRAP 0 8 71 0 79 0.177 

OCIH rISBIBIIS 0 0 0 0 0 0.000 

BIYIR SPOBT 
SIAll B. 0 0 1 0 1 0.002 

BIYIB CO!HIBCIAL 0 0 0 0 0 O.bOO 

- IHDIAR f ISBIRIIS 0 0 0 0 0 0.000 
BATCBIBIIS 

PABSlllBOI B. 0 0 1 0 1 0.002 
RAPID BIVIR B. 0 0 ( 0 ( 0.009 
BILLS CAHYOH 'OIBONi B. 0 0 ·3 0 3 0.007 
SANTOOTB B. A D TBA 0 0 1 0 1 0.002 
SOOTH JOBI SALBOR TRAP 0 1 21 0 28 0.063 
llHABA BIYIB TRAP 0 0 1 0 1 0.002 

STBIAI SOBYIY 0 0 0 0 0 0.000 

TOTALS 0 15 107 0 122 0.213 

PIBCIHT or BICOYIBY 0.0 12.3 87.7 0.0 



Appendix Table 3.1.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 13 
to 18 April 1990. 

Master File Date : 22 februarI 1993 
BILIASI GROUPS IRCLUDID: 9006 

1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

B~ands ~se~: I'~ ! Mire odes se : 3 4 9 

BU!BIB BILIASID: 
YIAR or RITUBH 

RICOVIBY ARIA 1990 1991 1992 1993 TOTAL X RITORH 
BIVIR SYSTIH TRAPS 

LOMIR GBAHITI TRAP 0 0 9 0 9 0.129 
OCIAB '1SBIRIIS 0 0 0 0 0 0.000 
BIVIR SPORT .. 0 0 0 0 0 0.000 
BIVIB CO!!IRCIAL 0 0 0 0 0 0.000 
IHDIAB f ISBIRIIS 0 .o 0 0 0 0.000 
BATCBIBIIS 

RAPID RIVIR B. 0 0 1 0 BILLS CARYOH (OIBOM) B. 0 0 1 0 
0.014 
0.014 

STRIAB SURVEY 0 0 0 0 0 0.000 

TOTALS 0 0 11 0 11 0.157 
PIBCIBT or BICOVIRY I 0.0 0.0 100.0 0.0 

1000 
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Appendix Table 3.2.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 17 
to 21 April 1990. 

Master File Date : 22 lebruarl 1993 
RILIASI GROUPS IHCLODID: 9006 

~ 1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

. BEaads ~se~: It~ ! N1re o es se : 4 0 
HUMBER BILIASID: 7000 ,.. 

B!COVIRY ARIA 
YEAR or RITURH 

1990 1991 1992 1993 TOTAL X RETURN 
RIVER SYST!! TRAPS 

BOHNKVILLI TRAP 0 0 1 0 1 0.014 
LONER GBAHITI TRAP 0 0 6 0 6 0.086 

OCIAB fISBKBIIS 0 0 0 0 0 0.000 
BIVIR SPORT 

SH!ll R. 0 0 1 0 0.014 
BIVIR COK!IRCIAL 0 0 0 0 0 0.000 
IHDIAH FISBIRIIS 0 0 0 0 0 0.000 
BATCBIRIIS 

RAPID RIVIR B. 0 0 2 0 2 0.029 
STRIA! SOBVIY 0 0 0 0 0 0.000 

TOTALS 0 0 10 0 10 0.143 
PIBCIHT or RICOVIRY 0.0 0.0 100.0 0.0 



Appendix Table 3.3.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 21 
to 25 April 1990. 

!aster File Date : 22 Jebroar~ 1993 
RILIASI GROUPS IRCLUDID: 9006 

1990 L.GRANITE TRANS BARGE BE.LOW BONNEVILLE 
SPRING CHINOOK 

BEa~ds ~se~: Rt~ 2 Mire o es se : 2 431 
RU!BIB BILIASID: 

BICOVIRY ARIA 
YIAB or BITOBH 

1990 1991 1992 1993 TOTAL X RITOBH 
BIVIR SYSTIH TRAPS 

LOMIR GRAHITI TRAP 0 4 8 0 12 0.171 

OCIAB 11 SBIRIIS 0 0 0 0 0 0.000 
BIVIR SPORT 0 0 0 0 0 0.000 
BIVIR CO!!IRCIAL 0 0 0 0 0 0.000 
IHDIAB lISBIRIIS 0 0 0 0 0 0.000 
BATCBIRIIS 

SOOTH JOBI SALMOR TRAP 0 1 0 0 1 0.014 
IBBABA RIVIB TRAP 0 0 1 0 1 0.014 

STBIAB SUBVIY 0 0 0 0 0 0.000 

TOTALS 0 5 9 0 14 0.200 
PIBCIHT or RICOVEBY 0.0 35.7 64.3 0.0 

7000 

(S!I 



Appendix Table 3.4.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 25 
April to 2 May 1990. 

Baster file Date : 22 f ebruari 1993 
RELIASI GROUPS INCLODID: 9006 

JC\ 1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

. BEa~ds ~se~: ~!J 1 Mire o es se : 4 2 
HU!BIR RILIASID: 7000 

191 UAR or RETURN 
BICOVIBY ARIA 1990 1991 1992 1993 TOTAL S RITURH 

BIVIR SYSTIH TRAPS 
BORHKYILLI TRAP 0 0 1 0 l 0.014 
LOMIB GRAHITI TRAP 0 0 10 0 10 0.143 

OCIAR rISBIRIIS 0 0 0 0 0 0.000 

RIVIB SPORT 0 0 0 0 0 0.000 
BIVIB CO!llRCIAL 0 0 0 0 0 0.000 
IHDIAH fISBIRIIS 0 0 0 0 0 0.000 
BATCBKRIIS 

0.014 BAPID RIVIR B. 0 0 1 0 l 
BILLS CAHYOH f OIBOM~ B. 0 0 1 0 1 0.014 
SOOTH JOBI SA !OH T AP 0 0 2 0 2 0.029 

STRIA! SURVEY 0 0 0 0 0 0.000 

TOTALS 0 0 15 0 15 0.214 
PIRCIRT or BICOVIBY 0.0 0.0 100.0 0.0 



Appendix Table 3.5.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 2 
to 14 May 1990. 

laster File Date : 22 Jebruarl 1993 
RILIASI GROUPS IBCLUDID: 9006 

1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 

SPRING CHINOOK 

• B~ands ~sed: RAV J N1re odes sed: 2324 3 

BOMBER BILIASID: 7000 
'91 

BKCOYKBY ARIA 
YIAR or RETURN 

1990 1991 1992 1993 TOTAL % BKTORH 
RIVER SYST!H TRAPS 

BOHBEVILLI TRAP 0 0 2 o· 2 0.029 
LONER GBABITI TRAP 0 1 10 0 11 0.157 

OCIAH rI SBIRIIS 0 0 0 0 0 0.000 

RIVIR SPORT 0 0 0 0 0 0.000 

RIVER CO!llBCIAL 0 0 0 0 0 0.000 
IBDIAB lISBIRIIS 0 0 0 0 0 0.000 
BATCBIBIIS 

PABSIHBOI B. 0 0 1 0 1 0.014 
SOUTH JOBI SALBOR TRAP 0 0 4 0 ' 0.057 

STBIAH SUBVIY 0 0 0 0 0 0.000 

TOTALS 0 1 17 0 18 0.257 
PKBCEBT or BICOYIRY 0.0 5.6 94.4 0.0 



Appendix Table 3.6.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 14 
to 29 May 1990. 

Kaster lile Date : 22 FebruarJ 1993 
RILIASI GROUPS IRCLODID: 9006 

,., 1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

. BEaads ~se~: Ill i Mire o es se : 4 4 
HOHBIR RILIASID: 7000 

~ 

UAR or RITOBH 
RECOVERY ARIA 1990 1991 1992 1993 TOTAL S HTORH 

RIYIR SYSTIH TRAPS 
LONIB GBARITI TRAP 0 3 19 0 22 0.314 

OCIAH rISBIRllS 0 0 0 0 0 0.000 
BIVKB SPORT 0 0 0 0 0 0.000 
BIVIR COHHIRCIAL 0 0 0 0 0 0.000 
IBDIAR lISBIRIIS 0 0 0 0 0 0.000 
BATCBIRI!S 

BILLS CARYOH 'OIBON~ B. 0 0 1 0 1 0.014 
SAMTOOTB B. A D TRA 0 0 1 0 1 0.014 
SOOTH lORl SALMON TRAP 0 6 13 0 19 0.271 

STRIAH SORVIY 0 0 0 0 0 0.000 

TOTALS 0 9 34 0 43 0.614 
PIRCIRT or RICOVIRY 0.0 20.9 79.1 0.0 



Appendix Table 3.7.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 29 
May to ·a June 1990. 

Master file Date : 22 lebruar~ 1993 
BILIASI GROUPS IRCLUDID: 9006 

1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

B~a~ds ~se~: I!' ! Mire o es se : 24 5 

HOMBIB BILIASID: 2708 

RICOVIRY AREA 
YIAB or RITORR 

1990 1991 1992 1993 TOTAL I BITDRH 
RIVIR SYSTIB TRAPS 

LOHIR GBARITI TRAP 0 0 9 0 9 0.332 
OCl&R fl SBIRIIS 0 0 0 0 0 0.000 
BIVIR SPORT 0 0 0 0 0 0.000 
RIVIR COMHIRCIAL 0 0 0 0 0 0.000 
IHDIAH f ISBIRIIS 0 0 0 0 0 0.000 
BATCBIBIIS ._: 

SOOTH f ORI SALHOR TRAP 0 0 2 0 2 0.074 
STBIAH SOBVIY 0 0 0 0 0 0.000 

TOTALS 0 0 11 0 11 0.(06 
PIBCIRT or RICOVIBY 0.0 0.0 100.0 0.0 



,_ 
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Appendix Table 4.0.--Summary of all recoveries of adult steelhead 
released as juveniles below Little Goose Dam 
in 1989. 

Kaster file Date : 22 FebruarI 1993 
BILIASI GROUPS IHCLUDID: 8909 8909B 8909C 8909D 89091 89091 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

. Brands Used: LA3 1 
Mire Codes Used: 232343 ~H31s LA3 3 LA3 4 

232346 232347 ~A2 ! LA2 2 323 3 232028 
ROKBIR BILIASID: 

UAR or BITOBH 
BICOYIRY ARIA 1989 1990 1991 1992 1993 TOTAL I RITORH 

RIVIB SYSTIH TRAPS 
BOHHKYILLI TRAP 0 1 0 0 0 1 0.002 
LONER GRAHITI TRAP 0 33 71 4 0 108 0.256 

OCIAH rISBIRIIS 0 0 0 0 0 0 0.000 
RIVIR SPORT 

COLOMBIA R. BILOH SHAii R. 0 0 1 0 0 1 0.002 
SHAU R. 0 8 7 0 0 15 0.035 
CLKARHATIR R. 0 1 13 0 0 14 0.033 
OTBIR BIVIRS 0 0 1 0 0 1 0.002 

RIYIB COBKIRCIAL 0 0 0 0 0 0 0.000 
IBDIAB f ISBIRllS 

HLL IRDIAH HIT 0 2 5 0 8 0.019 
HATCHERIES 

DMORSBA! B. 0 1 3 0 0 4 0.009 
PAHSIHROI B. 0 1 0 0 0 1 0.002 
RAPID RIVIR B. 0 0 1 0 0 1 0.002 
BILLS CABYOH (OXBOMl B. 0 1 2 0 0 3 0.007 
MALLON! B. 0 2 1 0 0 3 0.007 

STBIH SURVEY 0 0 0 0 0 0 0.000 
OTBIR 0 0 1 0 0 1 0.002 

TOTALS 0 50 106 5 0 161 0 .381 · 
PIRCIBT or RICOVIRY I 0.0 31.1 65.8 3.1 0.0 

42259 



Appendix TablA 4.1.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 21 
April to 2 May 1989. 

Hasler file Date : 22 f ebruarI 1993 
BILl!SI GBODPS IHCLODID: 8909 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

. Mire8E:s~: ~::~~ ~!~313 
HDMBKB BILIASID: 

YIAB or BITOBH 
RICOYIBY ARIA 1989 1990 1991 1992 1993 TOTAL S BITORH 

BIYIB SYSTIH TRAPS 
LONIB GBAHITI TBAP 0 16 27 3 0 46 0.657 

OCIAH flSBIBIIS 0 0 0 0 0 0 0.000 

RIYIB SPORT 
SHAii R. 0 5 2 0 0 7 0.100 
CLIABMATIR R. 0 0 1 0 0 1 o.ou 

BIYIB COHHIRCIAL 0 0 0 0 0 0 0.000 

IHDIAH fISBIBIIS 
ULL IBDUB HIT 0 1 2 0 0 3 0.043 

BATCBIBIIS 
MALLON! B. O' 1 0 0 0 1 0.014 

STBIH SOBHY 0 0 0 0 0 0 0.000 

TOTALS 0 23 32 3 0 58 0.828 

PIBCIHT or BICOYIBY 0.0 39.7 55.2 5.2 0.0 

7003 ·19\ 

19' 
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Appendix Table 4.2.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 4 to 6 
May 1989. 

Master file Date : 22 f ebruarl 1993 
RILIASI GBOOPS IHCLODKD: 8909 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

. Mire8E~~~: ~::~; ~llal5 
HOHBIR BILIASID: 

YIAR or HTORH 
BICOVIRY ARIA 1989 1990 1991 1992 1993 TOTAL i RITURH 

BIYIB SYSTIH TRAPS 
LOMIB GBAHITI TRAP 0 10 21 0 0 31 0.HO 

OCIAH flSBIRIIS 0 0 0 0 0 0 0.000 

BIYIR SPORT 
SHAii R. 0 2 4 0 0 6 0.085 
CLIARHATIB B. 0 1 3 0 0 4 0.057 

BIYIB COlllBCIAL 0 0 0 0 0 0 0.000 

IHDIAH fISBIRllS 
ULL IBDIAH HT 0 0 1 0 2 0.028 

BATCBIBIIS 
DMORSBAI B. 0 1 1 0 D 2 0.028 
PABSIKIBOI B. 0 1 0 0 0 1 O.OH 
RAPID BIVIB B. 0 0 1 0 0 1 0.0H 
BILLS CAHYOH (OIBOH) B. 0 0 1 0 0 1 0.0H 

STRUB SURVEY 0 0 0 0 0 0 0.000 

OTBIR 0 0 1 0 0 1 o.ou 

TOTALS 0 15 33 0 49 0.695 

PIBCIHT or RICOVIRY 0.0 30.6 67.3 2.0 0.0 

7049 



Appendix Table 4.3.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 9 to 
11 May 1989. 

Kaster file Date : 22 Jebruar~ 1993 
HKLKASI GBOOPS IHCLODKD: 8909 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

. w1re8Ega~: ~::~; ~tl3fs 
HOHBIB BILIASID: 

Yl!B or BITOBH 
RICOVIBY AHA 1989 1990 1991 1992 1993 TOTAL I .BITORH 

BIVIB SYSTIH TBlPS 
BOHRIVILLI TRAP 0 1 0 0 0 1 O.OH 
LONIR GBARITI TBAP 0 4 11 1 0 16 0.226 

OCl&H flSBIBllS 0 0 0 0 0 0 0.000 

iIYI& SPORT 
COLOHBIA i. BILON SHAii B. 0 0 1 0 0 1 O.OH 
SHAH B. 0 0 1 0 0 1 O.OH 
CLIARNATIR B. 0 0 8 0 0 8 0.113 
OTBIB BIYIHS 0 0 1 0 0 1 0.0H 

BIYIB COHHKBCIAL 0 0 o· 0 0 0 0.000 

IHDIAH fISBIBIIS 
ULL IBDIH HT 0 0 0 2 0.028 

BATCBIBIIS 
DNOBSBAI B. 0 0 2 0 0 2 0.028 
BILLS CAHYOH (OIBON) B. 0 1 1 0 0 2 0.028 
MALLON! B. 0 1 1 0 0 2 0.028 

STBIAK SDBVIY 0 0 0 0 0 0 0.000 

TOTALS 0 8 27 0 36 0.508 

PIBCIBT or RICOVIBY 0.0 22.2 75.0 2.8 0.0 

7088 fS'I 
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Appendix Table 4.4.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 13 to 
16 May 1989. 

Kaster file Date : 22 f ebruar! 1993 
RILIASI GBOOPS IHCLODID: 8909 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

BEands Used: ~!~ t . Nire odes Osed: 3 1 

HOHBIR BILIASID: 

UAR or RITORH 
RICOVIRY !BIA 1989 1990 1991 1992 1993 TOTAL I .RiTOBH 

RIYIB SYSTIH TRAPS 
LONIR GIAHITI TRAP 0 2 9 0 0 11 0.157 

OCIAH flSBIBllS 0 0 0 0 0 0 0.000 

BIYIR SPORT 
SHAii R. 0 1 0 0 0 1 o.ou 
CLUBNA TIB B. 0 0 1 0 0 1 0.014 

BIVIB COHHIBCIAL 0 0 0 0 0 0 0.000 

IHDIAH flSBIRIIS 
fALL IRDUH HIT 0 0 1 0 0 o.ou 

BATCBIBllS 0 0 0 0 0 0 0.000 

STBIAK SORYIY 0 0 0 0 0 0 0.000 

TOTALS 0 3 11 0 0 u 0.200 

PIBCIHT or BICOYIBY 0.0 21.4 78.6 0.0 0.0 

7000 



Appendix Table 4.5.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 18 to 

-20 May 1989. 

Kaster Pile Date : 22 f ebroarl 1993 
RILIASI GROUPS IHCLODID: 8909 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

BEa~ds Use~: ~AJ i Mire o es Use : 3 3 3 
HUMBER RILIASED: 

UAR or RITOBH 
BICOVIRY ARIA 1989 1990 1991 1992 1993 TOTAL X RITDRH 

RIVIR SYSTIM TRAPS 
LONER GRARITI TRAP 0 1 3 0 0 4 0.057 

OCIAH flSBIRIIS 0 0 0 0 0 0 0.000 
RIVIR SPORT 0 0 0 0 0 0 0.000 
RIVIR COHBIBCIAL 0 0 0 0 0 0 0.000 

IHDIAR f ISBIRllS 0 0 0 0 0 0 0.000 
BATCBIBIIS 0 0 0 0 0 0 0.000 
STRKAM SOBYIY 0 0 0 0 0 0 0.000 

TOTALS 0 1 3 0 0 0.057 
PIRCIRT or BICOVIRY 0.0 25.0 75.0 0.0 0.0 

7005 
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Appendix Table 5.0.--Summary of all recoveries of adult steelhead 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam in 1989. 

Master File Date : 22 FebroarI 1993 
BELKASI GROUPS IRCLUDID: 8910 8910B 8910C 8910D 89101 8910l 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

NireBE:~:: ~::~~ ~!~~lo ~t~~~l 1!!~~4 ~!i~is !!~0!1 1!13~5 
RUHBIR RKLIASID: 

YIAR OF RETURN 
BICOVERY AREA 1989 1990 1991 1992 1993 TOTAL l RETURN 

RIVIB SYSTIH TRAPS 
LOMIR GBAHITI TRAP 0 33 129 1 0 163 0.541 

OCUR FISBIBllS 0 0 0 0 0 0 0.000 

RIVIR SPORT 
COLUMBIA B. BILOH SHAKE R. 0 0 3 0 0 3 0.010 
SHAii R. 0 4 22 0 0 26 0.086 
CLKARHATKR R. 0 1 12 1 0 H 0.046 
OTBIR RIVERS 0 0 1 0 0 1 0.003 

RIVIB COB!IRCIAL 0 0 0 0 0 0 0.000 

IHDIAH fISBIBllS 
fALL IRDUR HIT 0 2 14 1 0 17 0.056 
NIHTIR IHDIAH HIT 0 0 1 0 0 1 0.003 
CLIARNATIR IHDIAH 0 0 2 0 0 2 0.007 

BATCBIRIIS 
DHORSBU B. 0 0 10 o. 0 10 0.033 
PAHSIHBOI B. 0 1 1 0 0 2 0.007 
BILLS CABJOH ~XBONi B. 0 2 0 0 0 2 0.007 
DISCBOTIS B. TCBI IIS 0 1 0 0 0 1 0.003 
NALLOMA B. 0 2 2 0 0 4 0.013 
BIG SBllP CB. TRAP 0 1 0 0 0 1 0.003 
BIG CABYOR TRAP 0 1 0 0 0 1 0.003 

STB!AB SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 48 197 3 0 248 0.823 

PIBCIHT or BICOVIBY 0.0 19.4 79.4 1.2 0.0 

30116 



Appendix Table 5.1.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 25 April to 3 May 
1989. 

Kaster File Date : 22 FebroarI 1993 
RILIASI GROUPS IHCLUDID: 8910 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

NireBE~~~: ~::~~ l!~~jo 
ROMBIB BILIASID: 5000 

~ 

RECOVERY ARIA 1989 
YIAB or RITORH 
1990 1991 1992 1993 TOTAL S RETURN 

BIVIR SYSTKK TRAPS 
LOMIR GRAHITI TRAP 0 16 36 0 0 52 1.040 

OCIAH fISBERIIS 0 0 0 0 0 0 0.000 ~ 
- . 

RIVER SPORT -
COLOMBIA R. BILON SHAII B. 0 0 1 0 0 1 0.020 
SHAii B. 0 3 4 0 0 7 0.140 
CLIARMATIR B. 0 0 1 0 0 1 0.020 

BIVIR COHKIRCIAL 0 0 0 0 0 0 0.000 
IBDIAR JISBIRllS 19' 

-
HLL IBDIAH HIT 0 0 3 0 0 3 0.060 
NIBTIB IRDIAB BIT 0 0 1 0 0 1 0.020 

HATCBIRI!S 
DNORSBAI B. 0 0 o· 0 0.020 

STREAK SORVIY 0 0 0 0 0 0 0.000 

TOTALS 0 19 47 0 0 66 1.320 
PIRCIHT or BICOVIRY 0.0 28.8 71.2 0.0 0.0 



Appendix Table 5.2.--Recoveries of adult steelhead transported 
as juveniles by barge from Lower Granite Dam 
to below Bonneville Dam from 3 to 5 May 
1989. 

Kaster file Date : 22 f ebruarl 1993 
BILIASI GROUPS IHCLUDED: 8910 

~ 1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 

STEELHEAD 

B~ands ~se~: It~~~ Mire odes se : 1 
HD!BKB RKLIASID: 5020 

19\ 

YEAR or RITOBH 
RICOVIRY ARIA 1989 1990 1991 1992 1993 TOTAL I RETOBH 

BIVIR SYSTI! TRAPS 
LONER GRAHITI TRAP 0 5 37 0 0 42 0.837 

OCIAH lI SBIRIIS 0 0 0 0 0 0 0.000 

RIVER SPORT 
SHAU R. 0 0 1 0 0 1 0.139 
CLIARMATIR R. 0 0 1 0 0 1 0.139 
OTHER BIVIRS 0 0 1 0 0 1 0.020 

BIVIR COK!IBCIAL 0 0 0 0 0 0 0.000 
IHDIAH JISBIRIIS 

fALL IHDIAH MIT 0 1 6 1 0 8 0.159 
CLIABNATIR IHDIAH 0 0 1 0 0 1 0.020 

BATCBIRIIS 
DHORSBAI B. 0 0 2 0 0 2 0.040 
BILLS CAHYOR (OIBOH) B. 0 1 0 0 0 1 0.020 
BIG SBllP CB. TRAP 0 1 0 0 0 1 0.020 

STRIA! SOBVIY 0 0 0 0 0 0 0.000 

TOTALS 0 8 61 1 0 70 1.394 
PIBCIHT or BICOVIBY 0.0 11.4 87.1 1.4 0.0 



Appendix Table 5.3.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 8 to 10 May 1989. 

Baster File Date : 22 Februar~ 1993 
BELIASI GROUPS IHCLODID: 8910 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

. BEa~ds Osed: ~A~~~ Hire o es Used: 3 4 
HO!BKR RILIASID: 

UAR OF RKTORH 
RICOVKBY ARIA 1989 1990 1991 1992 1993 TOTAL S RKTORH 

BIVIR SYSTEM TRAPS 
LONER GRAHITI TRAP 0 5 31 0 0 36 0.715 

OCIAH lISBIBIIS 0 0 0 0 0 0 0.000 
BIVIR SPORT 

COLOMBIA B. BILOH SHAii R. 0 0 1 0 0 1 0.020 
SHAii R. 0 1 3 0 0 4 0.079 
CLIARNATIR B. 0 1 3 0 0 4 0.079 

BIVIR COB!IBCIAL 0 0 0 0 0 0 0.000 
IHDIAH JISBIBIES 

rALL IHDIAB HT 0 1 4 0 0 5 0.099 
CLIABHATIR IRDIAB 0 0 1 0 0 1 0.020 

BATCBIBIIS 
DKOBSBH B. 0 0 5 0 0 5 0.099 
PABSIBIBOI B. 0 1 1 0 0 2 0.040 
BILLS CAHYOH {OIBON) B. 0 1 0 0 0 1 0.020 
MALLOHA B. 0 0 1 0 0 1 0.020 

STBIAK SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 10 50 0 0 60 1.192 
PIRCIRT or RICOVIRY 0.0 16.7 83.3 0.0 0.0 

5034 
IS\ 
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Appendix Table 5.4.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 12 to 15 May 1989. 

!aster File Date : 22 FebruarD 1993 
RILEASI GROUPS IHCLUDID: 8910 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

Hire8E~~~: ~::~; ~!~~~6 
HO!BIR RILKASID: 

RICOVIRY ARIA 
YEAR or RITORH 

1989 1990 1991 1992 1993 TOTAL % RITORH 
RIVER SYSTK! TRAPS 

LOHIB GRANITE TRAP 0 4 13 0 0 17 0.338 
· OCEAN FISBERIIS 0 0 0 0 0 0 0.000 

RIVIR SPORT 
SHAU R. 0 0 4 0 0 4 0.080 
CLIARHATER R. 0 0 1 D 0 1 0.020 

RIVIB COBBERCIAL 0 0 0 0 0 0 0.000 
IHDIAH f ISBIRIES 

lALL IRDIAH HIT 0 0 1 0 0 1 0.020 
BATCBIRIIS 

DMORSBAK B. 0 0 2 0 0 2 0.040 
DISCBOTIS R. BATCBIRIIS 0 1 0 0 0 1 0.020 
HALLOMA B. 0 1 1 0 0 2 0.040 

STRIA! SORVIY 0 0 0 0 0 0 0.000 

TOTALS 0 6 22 0 0 28 0.557 
PERCIHT or RECOVERY % 0.0 21.4 78.6 0.0 0.0 

5024 



Appendix Table 5.5.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 17 to 19 May 1989. 

!aster file Date : 22 Jebruarl 1993 
RELEASE GROUPS IHCLODID: 8910 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

B~ands Used: RAJ ~ Mire odes Osed: 2320 7 
HDHBIR RKLIASID: 

UAR or RITURH 
BICOVIRY ARIA 1989 1990 1991 1992 1993 TOTAL S RITDRH 

RIVER SYSTIH TRAPS 
LOMEB GRARIT! TRAP 0 3 9 0 0 12 0.239 

OCIAB rISBIBIIS 0 0 0 0 0 0 0.000 
BIVKR SPORT •' 

COLOMBIA R. BELON SHAKE R. 0 0 1 0 0 1 0.020 
SHAKE R. 0 0 4 0 0 4 0.080 

RIVER COBHKRCIAL 0 0 0 0 0 0 0.000 
IBDIAH JISBIRIIS 0 0 0 0 0 0 0.000 
BATCBIRIIS 

HALLOHA B .. 0 1 0 0 0 1 0.020 
BIG CABYOH TRAP 0 1 0 0 0 1 0.020 

STRIAH SURVIY 0 0 0 0 0 0 0.000 

TOTALS 0 5 14 0 0 19 0.379 
PIRCIHT or RECOVERY 0.0 26.3 73.7 0.0 0.0 

5014 
,..,,. 
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Appendix Table 5.6.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 23 to 25 May 1989. 

Master file Date : 22 f ebruarJ 1993 
RELEASE GROUPS IHCLODID: 8910 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

. BEa~ds ~se~: It~ ~ Mire o es se : 3 5 

HOHBIR RELl!SID: 
YEAR or RKTORH 

BICOVIRY AREA 1989 1990 1991 1992 1993 TOTAL X RETURN 
RIVIR SYSTIM TRAPS 

LOHIR GRAHITI TRAP 0 0 3 1 0 4 0.080 
OCIAH f ISHIRIIS 0 0 0 0 0 0 0.000 
RIVER SPORT 

CLEARH!TER R. 0 0 0 1 0 0.020 
BIVIR COHHIRCIAL 0 0 0 0 0 0 0.000 
IHDIAR flSBIBllS 0 0 0 0 0 0 0.000 
BATCBIRllS 0 0 0 0 0 0 0.000 
STRIAH SURVEY 0 0 0 0 0 0 0.000 

TOTALS 0 0 3 2 0 5 0.100 
PIRCIHT or RICOVIRY 0.0 0.0 60.0 40.0 0.0 

5024 
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Appendix Table 6.0.--Summary of recoveries of all adult spring 
chinook salmon released as juveniles below 
McNary Dam in 1988. 

Master File Date : 22 februarI 1993 
BILIASI GROUPS IBCLUDID: 8802 B802B 8802C 8802D 88021 88021 88026 8802B 88021 8802J 

1988 MCNARY TRANS CONTROL BELOW MCNARY 

SPRING CHINOOK 

Mire1E~~~: ~:~~~ ~!J2!s ~!!2~1 ~i!2i8 ~!12!9 ~t~2io ~!~2i1 ~t~2J2 ~!~2!3 ~!12!4 ~tl2~5 
HUHBIB RILIASID: 

BICOVIRY ARIA 1988 
UAR or BITURH 
1989 1990 1991 1992 1993 TOTAL 

BIVIB SYSTIH TRAPS 
29 BOHHIVILLI TRAP 0 1 23 5 0 0 

LONKB GRAHITI TRAP 0 . 1 6 1 0 0 8 
PBIIST RAPIDS TBAP 0 1 14 0 0 0 15 

OCIAH llSBIRIIS 0 0 0 0 o. 0 0 

BIVIR SPORT 
NIRATCBI! R. 0 0 5 1 0 0 6 

BIVIR COMHIRCIAL 0 0 0 0 0 0 0 
IRDIAH f ISBERllS 

MIHTIR IHDIAH llT 0 0 0 1 0 0 1 
IHDIAH CKRIMOHIAL 0 0 4 1 0 0 5 

BATCBIRIIS 
RAPID RIVIR B. 0 1 1 0 0 0 2 
TOCAHHOH B. 0 0 1 0 0 0 1 
LIAVIRNORTB B. 0 0 s 0 0 0 5 

STRIA! SURVEY 0 0 2 1 0 0 3 

TOTALS 0 4 61 10 0 0 75 
PIBCIBT or BICOVIRY 0.0 5.3 81.3 13.3 0.0 0.0 

75036 

I RITOBR 

0.039 
0.011 
0.020 
0.000 

0.008 
0.000 

0.001 
0.007 

0.003 
0.001 
0.007 
0.004 

0.100 



Appendix Table 6.1.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
8 to 16 April 1988. 

Master File Date : 22 f ebruarl 1993 
HILIASI GROUPS IRCLUDKD: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

Brands Used: LAM l 
Mire Codes Used: 2322 6 

ROMBIR BILIASID: 
YIAR or BITORH 

BICOYIBY AHA 1988 1989 1990 1991 1992 1993 TOTAL 
RIVER SYSTI! TBlPS 

BOHHIYILLK TRAP 0 0 7 5 0 0 12 
PBllST RAPIDS TRAP 0 0 5 0 0 0 5 

OCIAH rISBIBIIS 0 0 0 0 0 0 0 
BIVIB SPORT 

NIHATCBll B. 0 0 1 0 0 0 1 
BIVIB CO!!IRCIAL 0 0 0 0 0 0 0 
IRDIAH JISBIRIIS 

IHDIAR CIRIHORIAL 0 0 1 1 0 0 2 

BATCBIRIIS 0 0 0 0 0 0 0 
STRIA! SUBVIY 0 0 0 0 0 0 0 

TOTALS 0 0 14 6 0 0 20 
PIRCIHT or BICOVIRY 0.0 0.0 10.0 30.0 0.0 0.0 

~ 

7504 
"' 

X RITORH 

0.160 
0.067 
0.000 ,.... 

0.013 
0.000 

0.027 ~ 

0.000 
0.000 

0.267 ts\ 
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Appendix Table 6.2.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
16 April to 1 May 1988. 

Haster file Date : 22 f ebruarl 1993 
BILIASI GROUPS IBCLUDKD: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

BEa~ds Used: ~AM I lire o es Used: 322 7 
BUKBIR RKLIASID: 

RICOVIRY AREA 1988 
UAR or R!TOBH 
1989 1990 1991 1992 1993 TOTAL 

BIVIR SYSTIH TRAPS 
BOHHIVILLI TRAP 0 1 10 0 0 0 11 
LOMIR GRAHITI TRAP 0 1 1 0 0 0 2 
PBIIST RAPIDS TRAP 0 0 4 0 0 0 4 

OCEAN lISBIRIES 0 0 0 0 0 0 0 
BIVIR SPORT 

MIHATCBll B. 0 0 0 0 0 1 
BIVIB COKHIRCIAL 0 0 0 0 . 0 0 0 
IHDIAB fISBIRllS 0 0 0 0 0 0 0 

BATCBRRIIS 
RAPID RIVER B. 0 1 0 0 0 0 
TOCAHBOH B. 0 0 1 0 0 0 

STRIA! SURVEY 0 0 1 1 0 0 2 

TOTALS 0 3 18 1 0 0 22 

PIRCIRT OF BICOVIBY 0.0 13.6 81.8 4.5 0.0 0.0 

7500 

X RETDRI 

0.147 
0.021 
0.053 
0.000 

0.013 
0.000 
0.000 

0.013 
0.013 
0.027 

0.293 



Appendix Table 6.3.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
1 to 6 May 1988. 

Master file Date : 22 f ebroar~ 1993 
RILIASI GROUPS IRCLODID: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

. BEa~ds ~se~: ~!N ~ Hire o es se : 22 8 
HOHBIR RILIASID: 

BICOVIRY ARIA 
UAR or BITDRH 

1988 1989 1990 1991 1992 1993 TOTAL 
BIYIR SYSTIH TRAPS 

BOHHKYILLI TRAP 0 0 3 0 0 0 3 
LONER GRAHITK TRAP 0 0 2 0 0 0 2 
PRIEST RAPIDS TRAP 0 1 1 0 0 0 2 

OCIAH rISBIRIIS 0 0 0 0 0 0 0 
BIVIR SPORT 0 0 0 0 0 0 0 

RIVIB COHHIRCIAL 0 0 0 0 0 0 0 

IBDIAH fISBIRIIS 
IHDIAH CIRIHOHIAL 0 0 0 0 0 1 

BATCBIBIKS 
RAPID BIVIR B. 0 0 0 0 0 1 

STBIAH SURVEY 0 0 1 0 0 0 1 

TOTALS 0 1 9 0 0 0 10 
PIBCIHT or BICOVIRY 0.0 10.0 90.0 0.0 0.0 0.0 

7503 
(91\ 

S RITDRH 

0.040 
0.027 
0.027 

f9!'I 
0.000 
0.000 
0.000 

0.013 ~ 

0.013 
0.013 

19' 
0.133 
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Appendix Table 6.4.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
6 to 8 May 1988. 

!aster File Date : 22 f ebruar~ 1993 
RILIASI GROUPS IRCLODID: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

Mire8E:~~: ~::~; ~IJ2i9 
ROBBER BILIASID: 

YIAB or BITOBB 
BICOYIRY ARIA 1988 1989 1990 1991 1992 1993 TOTAL 

RIVIR SYSTIK TRAPS 
BOHHIYILLI TRAP 0 0 1 0 0 0 1 
LOMIB GRABITI TRAP 0 0 2 1 0 0 3 
PBllST RAPIDS TRAP 0 0 1 0 0 0 1 

OCIH llSBIRIIS. 0 0 0 0 0 0 0 

BIVIB SPORT 0 0 0 0 0 0 0 

RIVIR CO!!IRCIAL 0 0 0 0 0 0 0 

IHDIAH fISBIRllS 0 0 0 0 0 0 0 

BATCBERllS 
LIAVIHNORTB B. 0 0 3 0 0 0 3 

STRIA! SORVIY 0 0 0 0 0 0 0 

TOTALS 0 0 7 1 0 0 8 
PIRCIBT or RICOVIRY s 0.0 0.0 87.5 12.5 0.0 0.0 

1534 

S RITORH 

0.013 
0.040 
0.013 

0.000 

0.000 

0.000 

0.000 

0.040 

0.000 

0.106 



Appendix Table 6.5.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
8 to 10 May 1988. 

!aster lile Date : 22 Jebruarl 1993 
RILIASI GROUPS IHCLUDID: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

. BEaads ~se~: ~!I 1 Mire o es se : 2 0 
HO!BIR RILIASID: 

UAR or BITURH 
RICOVIRY ARIA 1988 1989 1990 1991 1992 1993 TOTAL 

RIVIR SYSTEM TRAPS 
BOHHIVILLE TRAP 0 0 1 0 0 0 1 
PRIEST RAPIDS TRAP 0 0 1 0 0 0 1 

OCIAB JISBIRIIS 0 0 0 0 0 0 0 

BIVIR SPORT 
MIHATCBll R. 0 0 2 1 0 0 3 

IIVIB COHHIRCIAL 0 0 0 0 0 0 0 
IHDIAH fISBIRIIS 0 0 0 0 0 0 0 
BATCBIRIIS 

LUVIHMORTB B. 0 0 1 0 0 0 1 
STRUM SOBVIY 0 0 0 0 0 0 0 

TOTALS 0 0 5 1 0 0 6 
PIBCIRT or BICOVIRY 0.0 0.0 83.3 16.7 0.0 0.0 

7503 
(\&\ 

X RITORR 

0.013 
0.013 
0.000 (9\ 

0.040 
0.000 
0.000 

~ 

0.013 
0.000 

0.080 tel 



Appendix Table 6.6.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
10 to 12 May 1988. 

Master Jile Date : 22 f ebruarJ 1993 
BILIASI GROUPS IHCLODID: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

MireBC~~~: ~:=~~ ~!~2i1 
ROHBIB BILIASID: 

BICOVIRY ARIA 
YIAB or BITORR 

1988 1989 1990 1991 1992 1993 TOTAL 
BIYIR SYSTIH TRAPS 0 0 0 0 0 0 0 
OCIAH rISBIRIIS 0 0 0 0 0 0 0 
BIYIR SPORT 0 0 0 0 0 0 0 
RIVER COHHIBCIAL 0 0 0 0 0 0 0 
IBDIAH fISBIRllS 

IRDIAH CIBIKOHIAL 0 0 1 0 0 0 1 
BATCBIRIES 

L!AVIRNORTH B. 0 0 1 0 0 0 

STRUM SORY!Y 0 0 0 0 0 0 0 

TOTALS 0 0 2 0 0 0 2 
PIRCIHT or RICOYIBY 0.0 0.0 100.0 0.0 0.0 0.0 

7482 

I RKTOBH 
0.000 
0.000 
0.000 

0.000 

0.013 

0.013 
0.000 

0.027 



Appendix Table 6.7.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
15 to 19 May 1988. 

Master File Date : 22 Jebruarl 1993 
RILIASK GROUPS IRCLODED: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

. BEa~ds Use~: LA~ ! Mire o es Use : 23 2 3 
HO!BIR RILIASID: 

RICOVIBY ARIA 
UAR or RITORH 

1988 1989 1990 1991 1992 1993 TOTAL 
BIVIR SYSTIK TRAPS 

BOHMKVILLI TRAP 0 0 1 0 0 0 
OCIAH rISBIRIIS 0 0 0 0 0 0 0 
RIVIR SPORT 0 0 0 0 0 0 0 

BIVIB COHKIRCIAL 0 0 0 0 0 0 0 
IHDIAH f ISBKRI!S 

IHDIAH C!Rl!ORIAL 0 0 1 0 0 0 1 

BATCBIRIIS 0 0 0 0 0 0 0 
STRIA! SORVIY 0 0 0 0 0 0 0 

TOTALS 0 0 2 0 0 0 2 
PIBCIHT or RICOV!RY 0.0 0.0 100.0 0.0 0.0 0.0 

7505 
tS\ 

X RITURH 

0.013 
0.000 

t9' 
0.000 
0.000 

0.013 
0.000 ,_. 
0.000 

0.027 
tJb\ 
-



.~ 
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Appendix Table 6.8.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
19 to 24 May 1988. 

!aster File Date : 22 rebruarJ 1993 
BKLIASI GROUPS INCLUDED: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

. B~a~ds Use~: LAI j Mire o es Use : 2322 4 
HUHBKR RELIASKD: 

YIAR or HTORH 
BICOVIRY ARK! 1988 1989 1990 1991 1992 1993 TOTAL 

BIVIB SYSTEM TRAPS 
PBIIST RAPIDS TBAP 0 0 1 0 0 0 1 

OCIAH fISBIRIIS 0 0 0 0 0 0 0 

RIVIR SPORT 0 0 0 0 0 0 0 
RIVKR COHHIRCIAL 0 0 0 0 0 0 0 
IHDIAR f ISBIRIIS 0 0 0 0 0 0 0 
BATCBIBIIS 0 0 0 0 0 0 0 
STRIA! SOBVIY 0 0 0 0 0 0 0 

TOTALS 0 0 1 0 0 0 
PIBCKHT or R!COVIRY 0.0 0.0 100.0 0.0 0.0 0.0 

7502 

I RKTURH 

0.013 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.013 



Appendix Table 6.9.--Recoveries of adult spring chinook salmon 
released as juveniles below McNary Dam from 
25 May to 2 June 1988. 

Baster file Date : 22 lebruarl 1993 
BILIASI GBOOPS IBCLODID: 8802 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
SPRING CHINOOK 

MireBC~~~: ~::~~ ~!l2~s 
ROMBKB RILIASID: 

RICOVKBY ARIA 
UAR or BITOBH 

1988 1989 1990 1991 1992 1993 TOTAL 
BIVIB SYSTIH TRAPS 

LOMIR GRARITI TRAP 0 0 1 0 0 0 1 
PRIIST RAPIDS TRAP 0 0 1 0 0 0 1 

OCIAH rISBIRIIS 0 0 0 0 0 0 0 
BIVIR SPORT 

HRATCBll B. 0 0 1 0 0 0 1 
RIVIR COHHIBCIAL 0 0 0 0 0 0 0 
IHDIAH FISBIRIIS 

MIHTIB IRDIAH HIT 0 0 0 1 0 0 1 
BATCBIBIIS 0 0 0 0 0 0 0 
STRUB SORVIY 0 0 0 0 0 0 0 

TOTALS 0 0 3 1 0 0 

PIBCIRT or BICOVIRY 0.0 0.0 75.0 25.0 0.0 0.0 

7502 
(S\ 

I BITOBH 

0.013 
0.013 
0.000 

0.013 
0.000 

0.013 (S!\ 

0.000 
0.000 

0.053 ~ 



~ 
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Appendix Table 7.0.--Summary of all recoveries of adult spring 
chinook salmon transported by barge from 
McNary Dam to below Bonneville Dam in 1988. 

!aster File Date : 22 JebruarI 1993 
RILKASI GROUPS INCLUDED: 8801 8801B 8801C 8801D 88011 8801f 88016 8801B 88011 8801J 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

Bra~ds ~sed: fA~ l RAL 2 RAL J fAL j llv 1 JtV 2 Mire Co es sed: 3 2 6 232237 2322 8 322 9 2240 2241 
RAV 3 RAV 4 
232242 232243 

RAS 1 
232244 IU2~s 

ROllBIR RILIASID: 50028 

YEAR or RITDBH 
RICOVIRY ARIA 1988 1989 1990 1991 1992 1993 TOTAL l RITDRR 

RIVER SYSTI! TRAPS 
BOHHKVILLI TRAP 0 2 17 3 0 0 22 0.044 
LOMIR GRAHITI TRAP 0 3 5 2 0 0 10 0.020 
PBllST RAPIDS TRAP 0 0 10 0 0 0 10 0.020 

OCIAH FISHERIES 
BRITISH COLUMBIA 0 0 1 0 0 0 0.002 
OBIGOH 0 0 0 1 0 0 0.002 

BIVIB SPORT 
COLOMBIA R. ABOVE SHAii R. 0 0 2 0 0 0 2 0.004 
MIHATCBH R. 0 0 4 2 0 0 6 0.012 

BIVIB COlllllBCIAL 0 0 0 0 0 0 0 0.000 

IBDIAB JISBIRIIS 
IHDUH GIHIRAL 0 0 0 1 0 0 1 0.002 
IHDIAH CIBlllOHIAL 0 0 3 2 0 0 5 0.010 

BATCBIBIIS 
DHORSBAl B. 0 0 3 0 0 0 3 0.006 
RAPID RIVIR B. 0 0 1 0 0 0 1 0.002 
DISCBUTIS R. BATCBERllS 0 0 1 0 0 0 1 0.002 
LIAYKHNOBTB H. 0 1 6 0 0 0 7 0.014 
IHTIAT B. 0 0 1 0 0 0 1 0.002 

STRIA! SORYIY 
GKHIRAL 0 0 5 0 0 0 5 0.010 

OTBIR 0 0 1 0 0 0 1 0.002 

TOTALS 0 6 60 11 0 0 77 0.154 
PIBCIBT or BICOVIRY 0.0 7.8 77 .9 14.3 0.0 0.0 



Appendix Table 7.1.--Recoveries of adult spring chinook salmon 
transported as juvenile by barge from McNary 
Dam to below Bonneville Dam from 8 to 16 ie. 
April 1988. -

llaster file Date : 22 Jebruarl 1993 
RBLIASK GROUPS IHCLODID: 8801 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

. BEaads ~sed: ~!~ 1 Mire o es sed: 2 6 
HOllBIR RILIASID: 5001 

RICOVIBY ARIA 
YIAR or RITORH 

1988 1989 1990 1991 1992 1993 TOTAL I RITOBR 
BIVKR SYSTlll TRAPS 

BOHBIVILLI TRAP 0 1 1 1 0 0 9 0.180 
PRIIST RAPIDS TRAP 0 0 2 0 0 0 2 0.040 

OCIAR rISBIRIIS ,... 
BRITISH COLUllBIA 0 0 1 0 0 0 1 0.020 
ORKGOR 0 0 0 1 0 0 1 0.020 

BIYIR SPORT 
COLOllBIA R. ABOVI SHAII R. 0 0 2 0 0 0 2 0.0(0 

RIVIB COlllllBCIAL 0 0 0 0 0 0 0 0.000 
IBDIAR fISBIRllS 0 0 0 0 0 0 0 0.000 
BATCBKRIIS 0 0 0 0 0 0 0 0.000 
STRIA! SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 12 2 0 0 15 0.300 
PIRCIRT or BICOVIRY 0.0 6.7 80.0 13.3 0.0 0.0 



Appendix Table 7.2.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 16 
April to 1 May 1988. 

Kaster file Date : 22 f ebruarl 1993 
BILIASI GBOOPS IRCLODID: 8801 

<411\ 1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

Nire8E~a:: ~::~~ lt~2i1 
HOMBIB BILIASID: 5002 

~ UAR or BITOBB 
RICOVIRY !BIA 1988 1989 1990 1991 1992 1993 TOTAL X RITOBH 

BIYIB SYSTKH TRAPS 
BOHHIVILLE TRAP 0 0 6 0 0 0 6 0.120 
LOHIR GRARITI TRAP 0 0 2 0 0 0 2 0.040 
PRllST RAPIDS TRAP 0 0 5 0 0 0 5 0.100 

OCIAH rISBIRIIS 0 0 0 0 0 0 0 0.000 
RIYIR SPORT 0 0 0 0 0 0 0 0.000 
BIYIR COKKIRCIAL 0 0 0 0 0 0 0 0.000 
IBDIAH f ISBIRIIS 0 0 0 0 0 0 0 0.000 
BATCBIRIIS 

DMORSBH B. 0 0 2 0 0 0 2 0.040 
DISCBOTIS B. HATCBIRIIS 0 0 1 0 0 0 1 0.020 

STRIAB SURVIY 
GIHBAL 0 0 3 0 0 0 3 0.060 

TOTALS 0 0 19 0 0 0 19 0.380 
PIBCIRT or BICOYIRY 0.0 0.0 100.0 0.0 0.0 0.0 



Appendix Table 7.3.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 1 to 

(9' 
6 May 1988. 

!aster file Date : 22 lebruar~ 1993 
BILIASI GROUPS IBCLUDID: 8801 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

NireBE~~~: ~::~; ~l~2i8 
ROBBIB RILIASID: 5002 ,. 

YIAR or RITOBH 
RICOVIRY ARIA 1988 1989 1990 1991 1992 1993 TOTAL X BITORB 

RIVIR SYSTKK TRAPS 
BOBHIVILLI TRAP 0 0 0 1 0 0 1 0.020 
PRllST RAPIDS TRAP 0 0 1 0 0 0 1 0.020 

OCIAH rISBIRllS 0 0 0 0 0 0 0 0.000 ~ 

RIVIR SPORT 
HIHATCBll R. 0 0 1 0 0 0 1 0.020 

BIVIR CO!!IBCIAL 0 0 0 0 0 0 0 0.000 
IHDIAH f ISBIRIIS 

IHDIAH CIRl!OHIAL 0 0 2 0 0 0 2 0.040 (Sl 

BATCBIRllS 
RAPID RIVIR B. 0 0 1 0 0 0 1 0.020 

STRIA! SORVIY 
GIHIBAL 0 0 1 0 0 0 1 0.020 

,... 
TOTALS 0 0 6 1 0 0 1 0.140 
PIBCIHT or BICOVIRY 0.0 0.0 85.7 14.3 0.0 0.0 



i -, \ 

Appendix Table 7.4.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 6 to 
8 May 1988. 

Master !ile Date : 22 f ebruari 1993 
BILIASI GROUPS IMCLODKD: 8801 

~ 1988 MCNARY TRANS BARGE BELOW BONNEVILLE 

SPRING CHINOOK 

• B~a3ds ~se~: ~t~ ! Mire o es se : 2 9 
HOMBIB RILIASID: 5011 

UAR or BKTOBH 
BICOYIBY ARIA 1988 1989 1990 1991 1992 1993 TOTAL S RITOBR 

BIVIB SYSTI! TRAPS 
BOBHIYILLI TRAP 0 0 1 0 0 0 1 0.020 
LOMIB GBABITI TBAP 0 0 1 0 0 0 1 0.020 

...... OCIAR JISBIRIIS 0 0 0 . 0 0 0 0 0.000 
BIYIB SPORT 

MIHATCBH R. 0 0 1 0 0 0 1 0.020 
BIVIR CO!!IBCIAL 0 0 0 0 0 0 0 0.000 
IBDUR JISBKRllS 0 0 0 0 0 0 0 0.000 
BATCHIBIIS 

LIAVIRMORTB B. 0 0 1 0 0 0 0.020 
IHTIAT B. 0 0 1 0 0 0 0.020 

STRIA! SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 5 0 0 0 5 0.100 
PIBCIRT or BICOVIBY 0.0 0.0 100.0 0.0 0.0 0.0 



Appendix Table 7.5.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 8 to 
10 May 1988. 

laster file Date : 22 Jebruarl 1993 
BILIASI GROUPS IHCLUDID: 8801 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

BEa~ds ~se~: II' 1 Mire o es se : 22 0 

HOIBIR BILIASID: 5002 
YIAR or RITOBH 

('Wll 

RICOVIRY ABIA 1988 1989 1990 1991 1992 1993 TOTAL S RITOBH 
BIVIR SYSTIK TRAPS 

LOHIB GBABITI TRAP 0 2 1 1 0 0 4 0.080 
OCIAB rISBIBIIS 0 0 0 0 0 0 0 0.000 
RIVIB SPORT 

19\ 

MIHATCBll R. 0 0 0 1 0 0 1 0.020 
RIVIR COlllRCIAL 0 0 0 0 0 0 0 0.000 
IHDIAB JISBERIIS 

IMDIAH GIRIRAL 0 0 0 1 0 0 1 0.020 IBDIAH CIBllORIAL 0 0 0 1 0 0 1 0.020 r-> 

BATCBIRIIS 
DMORSBAI B. 0 0 1 0 0 0 1 0.020 
LIAVKHMORTB B. 0 0 2 0 0 0 2 0.040 

STRIAI SURVIY 0 0 0 0 0 0 0 0.000 

"' TOTALS 0 2 4 4 0 0 10 0.200 
PIBCIHT OF BICOVIRY 0.0 20.0 40.0 40.0 0.0 0.0 



Appendix Table 7.6.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dan from 10 

~ to 12 May 1988. 

laster Jile Date : 22 JebruarJ 1993 
RILIASI GROUPS IHCLODID: 8801 

tC'\ 1988 MCNARY TRANS BARGE BELOW BONNEVILLE 

SPRING CHINOOK 

. BEa3ds ~se~: l!I i Vire o es se : 2 1 
HOBBIR BILIASKD: 5002 

~ HAR or RITORH 
BICOYKRY ARIA 1988 1989 1990 1991 1992 1993 TOTAL I RITORH 

BIVIR SYSTKH TRAPS 
LOHIR GRAHITI TRAP 0 0 1 0 0 0 1 0.020 
PRIIST RAPIDS TRAP 0 0 1 0 0 0 1 0.020 

OCIAH rISBIRIIS 0 0 0 0 0 0 0 0.000 

RIVIR SPORT 0 0 0 0 0 0 0 0.000 

BIVIR COIHIRCIAL 0 0 0 0 0 0 0 0.000 

IBDIAH JISBIRllS 0 0 0 0 0 0 0 0.000 

BATCBIRllS 0 0 0 0 0 0 0 0.000 

STRIA! SURVEY 0 0 0 0 0 0 0 0.000 

OTBIR 0 0 1 0 0 0 1 0.020 

~ 
TOTALS 0 0 3 0 0 0 3 0.060 

PIRCIKT OF BICOVIRY 0.0 0.0 100.0 0.0 0.0 0.0 



Appendix Table 7.7.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 12 
to 15 May 1988. 

Baster lile Date : 22 lebruar~ 1993 
BILIASI GBOOPS IHCLODID: 8801 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE ,.. 
SPRING CHINOOK 

Brands Osed: BAY 3 
lire Codes Osed: 232242 

ROHBIR BILIASID: 5001 
,91 

BICOVIRY ARIA 1988 
YEAR or RITORH 
1989 1990 . 1991 1992 1993 TOTAL X RITOBH 

BIYIB SYSTIK TRAPS 0 0 0 0 0 0 0 0.000 
OCIH rISBIRIIS 0 0 0 0 0 0 0 0.000 

BIVIB SPORT 0 0 0 0 0 0 0 0.000 ~ 

RIYIR COHKKRCIAL 0 0 0 0 0 0 0 0.000 

IBDIAH FISBIRllS 
IRDIAR CIREKOBIAL 0 0 1 0 0 0 0.020 

BATCBIRIIS 
LIAVIHHORTB B. 0 1 2 0 0 0 3 0.060 ;A 

STRIA! SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 3 0 0 0 4 0.080 

PIBCIHT or BKCOVIBY 0.0 25.0 75.0 0.0 0.0 0.0 I'S\ 



Appendix Table 7.8.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 15 
to 19 May 1988. 

Kaster file Date : 22 f ebruarl 1993 
BILIASI GROUPS IHCLODID: 8801 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

. Bca~ds ~se~: ~t! 1 Mire o es se : 2 3 

HOHBIR BILIASID: 5003 
l'9\ 

YIAB or BITORH 
BICOYIBY ARIA 1988 1989 1990 1991 1992 1993 TOTAL S BITORH 

RIVIR SYSTIH TRAPS 
BOHHIVILLI TRAP 0 0 1 0 0 0 1 0.020 LOMIR GRAHITI TRAP 0 1 0 0 0 0 1 0.020 

OCIAB rISHKRIIS 0 0 0 0 0 0 0 0.000 
RIVIR SPORT 0 0 0 0 0 0 0 0.000 
RIVER COMHIRCIAL 0 0 0 0 0 0 0 0.000 
IBDIAH JISBIRIIS 0 0 0 0 0 0 0 0.000 
BATCBIRIIS 0 0 0 0 0 0 0 0.000 
STBIAH SURVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 0 0 0 2 0.040 
PIRCIHT or BICOVIRY 0.0 50.0 50.0 0.0 0.0 0.0 



Appendix Table 7.9.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 19 
to 25 May 1988. 

laster file Date : 22 f ebruarJ 1993 
RILEASI GROUPS INCLUDED: 8801 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

BEa~ds Used: ft~ l Mire o es Used: 2 4 
HOHBIR BILIASID: 5002 

(A\ 

BICOVIBY ARIA 1988 
UAR Of BITORH 
1989 1990 1991 1992 1993 TOTAL I RiTURR 

BIVIR SYSTIH TRAPS 
BORHIVI LLI TRAP 0 0 2 1 0 0 3 0.060 
LOMIB OBARITI TRAP 0 0 0 1 0 0 1 0.020 

OCIAB lISBIBIIS 0 0 0 0 0 0 0 0.000 ,.., 
RIVIR SPORT 

NIBATCBll B. 0 0 0 1 0 0 1 0.020 

RIVER COKHIRCIAL 0 0 0 0 0 0 0 0.000 

IRDIAB f ISBIRIIS 0 0 0 0 0 0 0 0.000 
t9> 

BATCBIRIIS 
LIAYIHNORTB B. 0 0 1 0 0 0 0.020 

STRIA! SURVIY 
GIHIRAL 0 0 1 0 0 0 1 0.020 

(9\ 

TOTALS 0 0 4 3 0 0 7 o.uo 
PIBCIHT or BICOVIRY 0.0 0.0 57.1 U.9 0.0 0.0 



Appendix Table 7.10.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville dam from 
25 May to 2 June 1988. 

Master file Date : 22 f ebruarJ 1993 
BILIAS! GBOOPS IBCLODED: 8801 

~ 1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
SPRING CHINOOK 

RireBc:~~: ~::~~ lli2is 

BOMBER BILIASID: 5002 
~ 

YIAR or RITORH 
RICOVIRY ARIA 1988 1989 1990 1991 1992 1993 TOTAL S RITURH 

BIVIB SYSTIK TRAPS 
BOHHIVILLI TBAP · 0 1 0 0 0 0 1 0.020 
PRIEST RAPIDS TRAP 0 0 1 0 0 0 1 0.020 

OCIAB rISBIBIIS 0 0 0 0 0 0 0 0.000 

BIVIB SPORT 
NIRATCBI! R. 0 0 2 0 0 0 2 0.040 

RIVIR CO!MIBCIAL 0 0 0 0 0 0 0 0.000 

IHDIAR f ISBIRIIS 
IBDIAH CIBl!OBIAL 0 0 0 1 0 0 1 0.020 

BATCBIBIIS 0 0 0 0 0 0 0 0.000 

STBIH SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 3 1 0 0 5 0.100 

PIBCIHT or R!COVIBY 0.0 20.0 60.0 20.0 0.0 0.0 
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Appendix Table 8.0.--Summary of all recoveries of adult fall 
chinook salmon released as juveniles below 
McNary Dam in 1986. 

Kaster File Date : 22 f ebruarl 1993 
BILIASI GROUPS IRCLUDID: 8615 8615B 8615C 8615D 86151 8615F 86156 8615B 86151 8615J 86151 8615L 

~ 1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Braods Used: LA173 LA3X3 LA3J3 LA3C3 LA3L3 LA7B3 L!103 LA781 L!101 LA171 LA3I1 LA3L1 
Mire Codes Used: 231921 231923 231925 231927 231929 231931 231933 231935 231937 231939 231941 231844 

BOHBIB BILUSID: 115991 

BICOYIRY ARIA 
RIVER SYSTIK TRAPS 

BORHVILLI TRAP 
PRllST RAPIDS TRAP 

OCIH rISBIBIIS 
ALA SU 
BRITISH COLUMBIA 
MASBIHGTOH 
OBIGOR 

IIVIR SPORT 
COLOKBIA R. BILOM SHAII R. 
COLOMBIA R. ABOVI SHAii R. 

IIVIR COH!IRCIAL 
CO!HIRCIAL HIT 
COL. B. TIST fSBRY (OBI) 

IHDIAB FISBIRIIS 
IHDIAR GIRIRAL 
FALL IBDIH HT 

BATCBIBIIS 
LYORS FIBBY B. 
MILLS B. 
PRllST RAPIDS 8. 

STRIA! SURVEY 
GIHIRAL 

TOTALS 
PIBCIHT or RICOVIRY 

1986 

0 
0 

0 
0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 

0 

0 

0.0 

YEAR or BITOBB 
1987 1988 

0 
0 

0 
1 
0 
0 

0 
1 

0 
0 

0 
0 

0 
0 
3 

1 

6 

3.6 

4 
0 

1 
3 
2 
5 

0 
0 

0 
0 

0 
0 

0 
0 
8 

0 

23 

13.6 

1989 

0 
0 

11 
11 
2 
0 

1 
0 

7 
1 

0 
16 

1 
1 

16 

0 

67 

39.6 

1990 

11 
0 

13 
4 
2 
0 

1 
1 

3 
0 

2 
17 

0 
2 

10 

2 

68 
40.2 

1991 

2 
1 

0 
0 
0 
0 

0 
0 

1 
0 

0 
0 

0 
0 
1 

0 

5 

3.0 

TOTAL S RITORH 

I 

17 
1 

25 
19 
6 
5 

2 
2 

11 
1 

2 
33 

1 
3 

38 

3 

169 

0.015 
0.001 

0.022 
0.016 
0.005 
0.004 

0.002 
0.002 

0.009 
0.001 

0.002 
0.028 

0.001 
0.003 
0.033 

0.003 

0.146 



Appendix Table 8.1.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
11 to 18 June 1986. 

Baster lile Date : 22 lebruarl 1993 
RILKASI GROUPS INCLUDED: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

NireBE:a:: ~::~; ~!l~~1 
HOHBIB BILIASID: 

BICOVIRY ARIA 
nu or RITURH 

1986 1987 1988 1989 1990 1991 TOTAL 
BIYIR SYSTIK TRAPS 0 0 0 0 0 0 0 

OCl!R fISBIRIIS 
ALASlA 0 0 0 1 1 0 2 
BRITISH COLOMBIA 0 0 0 0 1 0 1 
HSBIRGTOR 0 0 0 0 1 0 1 

!IYIB SPORT 0 0 0 0 0 0 0 

BIVIR CO!MIRCIAL 
COHIRCIAL BET 0 0 0 2 0 0 2 

IBDIAR JISBIRIIS 
l!LL IBDIAB HIT . 0 0 0 3 0 4 

BAT CBI RIIS 
PBIIST RAPIDS B. 0 1 0 1 2 0 4 

STRIA! SURVEY 0 0 0 0 0 0 0 

TOTALS 0 1 0 7 6 0 14 

PIRCIHT or BICOVIRY s 0.0 7.1 0.0 50.0 42.9 . 0.0 

9969 ,... 

X RITORH 
0.000 

0.020 ,.... 
0.010 
0.010· 

0.000 

0.020 ,.. 
0.040 

0.040 

0.000 
~ 

o.uo 

,.. 



~ 

..... 

~ 

~ 

Appendix Table 8.2.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
18 to 21 June 1986. 

!aster file Date : 22 Februarl 1993 
BILIASI GROUPS IRCLODID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

MireBE:~~: ~::~; ~!ilia 
HO!BIB BILIASID: 

YIAR or RITOBH 
BICOVIRY ARIA 1986 1987 1988 1989 1990 1991 TOTAL 

BIYIR SYSTEM TBAPS 
BOHRIYILLI TRAP 0 0 1 0 1 0 2 

OCIAR fISHIBllS 
ALA SU 0 0 0 1 1 0 2 
BBITISB COLU!BIA 0 0 0 1 0 0 1 

BIYIB SPORT 0 0 0 0 0 0 0 

BIYIR CO!!IRCI!L 
CO!!IBCUL HT 0 O· 0 0 0 1 

IBDIAR fISBIRIIS 
IHDIAH GIBIRAL 0 0 0 0 1 0 1 
f!LL IHDIH HIT 0 0 0 2 2 0 4 

BATCBIRllS 
MILLS B. 0 0 0 0 1 0 1 
PBIIST RAPIDS B. 0 0 2 2 2 0 6 

STREAK SURVIY 0 0 0 0 0 0 0 

TOTALS 0 0 3 6 9 0 18 

PIRCIRT or RICOVIBY 0.0 0.0 16.7 33.3 50.0 0.0 

9982 

I BITORK 

0.020 

0.020 
0.010 
0.000 

0.010 

0.010 
0.040 

0.010 
0.060 
0.000 

0.180 



Appendix table 8.3.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
21 to 27 June 1986. ~ 

Kaster File Date : 22 f ebruar~ 1993 
RILIASI GBOOPS IRCLODID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Brands Used: ~A3J3 
lire Codes Used: 31925 

RUKBIR BILIASID: 9972 ,.. 
UAR or RITORH 

BICOHBY ARIA 1986 1987 1988 1989 1990 1991 TOTAL I BITORR 
BIYIB SYSTI! TRAPS 

BOHHYILLI TRAP 0 0 1 0 1 0 2 0.020 

OCIAI rISBIRIIS· 
ALA SU 0 0 0 2 2 0 4 0.040 (9\ 

BRITISH COLUIBIA 0 0 0 3 0 0 3 0.030 
NASH I HG TOR 0 0 1 0 0 0 1 0.010 
OBIGOH 0 0 1 D 0 0 1 0.010 

BIVIB SPORT 0 0 0 0 0 0 0 0.000 
BIVIR CO!llRCIAL 

COHIBCIAL BET 0 0 0 1 0 0 1 0.010 (St. 
-

IIDIAI f ISBIRIIS 
fALL IIDIAR HIT 0 0 0 2 1 0 3 0.030 

BATCBIBIIS 
llLLS B. 0 0 0 1 0 0 1 0.010 
PRIEST RAPIDS B. 0 1 1 1 1 0 4 0.040 

~ 
STBIAB SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 4 10 5 0 20 0.201 
PIRCIRT or BICOYIRY 0.0 5.0 20.0 50.0 25.0 0.0 

191 



..... 

~ 

Appendix Table 8.4.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
27 June to 8 July 1986. 

!aster File Date : 22 f ebruari 1993 
RILIASI GBOOPS IBCLODID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

. B~a~ds Use~: ~!f i~ Mire o es Use : 7 
BO!BIR RILIASID: 

RICOVIRY !RH 1986 
YIAR or RITORH 
1987 1988 1989 1990 1991 TOTAL 

BIVIR SYSTI! TRAPS 
BOHHIVILLI· TRAP 0 0 0 0 2 1 3 

OCIAR rISHIRIIS 
ALASU 0 0 0 2 1 0 3 
BRITISH COLUMBIA 0 0 1 3 0 0 4 
NASBIRGTOB 0 0 0 1 0 0 1 
OBIGOH 0 0 3 0 0 0 3 

BIVIB SPORT 0 0 0 0 0 0 0 
BIVIR CO!!IBCIAL 

COHIRCIAL HIT 0 0 0 0 0 

IBDIAR f ISBIRIIS 0 0 0 0 0 0 0 
BATCBIBIIS 

LYOBS HRBY B. 0 0 0 1 0 0 1 
PRIIST BAPIDS B. 0 1 3 6 2 0 12 

STRIA! SOBYIY 0 0 0 0 0 0 . 0 

TOTALS 0 1 7 13 6 1 28 
PIRCIRT or BICOVIRY 0.0 3.6 25.0 46.4 21.4 3.6 

10745 

S RITORH 

0.028 

0.028 
0.037 
0.009 
0.028 
0.000 

0.009 
0.000 

0.009 
0.112 
0.000 

0.261 



Appendix Table 8.5.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
9 to 15 July 1986. f9\ 

Kaster file Date : 22 Jebruarl 1993 
RILIASI GROUPS IHCLUDID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY ~ 
--

FALL CHINOOK 
Brands Used: LA3ii lire Codes Used: 231 9 

BO!BIR BILIASID: 9937 '911 

RICOVIRY ARIA 1986 
YIAR or RITORH 
1987 1988 1989 1990 1991 TOTAL S RITORB 

BIVIR SYSTI! TRAPS 
BORHVILLI TRAP 0 0 0 0 1 1 2 0.020 
PRllST RAPIDS TBAP 0 0 0 0 0 1 1 0.010 

OCl!B fISBIRUS ~ 

ALASIA 0 0 0 1 1 0 2 0.020 
BRITISH COLOKBIA 0 0 1 0 0 0 1 0.010 I 

NASBIHGTOH 0 0 0 0 1 0 1 0.010 
RIVER SPORT 

COLOMBIA R. ABOVI SHAii R. 0 0 0 0 0 0.010 
BIVIR CO!!IRCIAL fS'I 

-
COHIBCIAL HT 0 0 0 1 0 0 1 0.010 

IBDIAR JISBIRIIS 
IHDUR GIHIBAL 0 0 0 0 1 0 1 0.010 
rALL IBDIH HIT 0 0 0 1 5 0 6 0.060 

HATCBIRIIS ~ PBIIST RAPIDS B. 0 0 1 2 1 5 0.050 
STREAK SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 4 12 3 21 0.211 
PIBCIBT or RECOVERY 0.0 0.0 9.5 19.0 57.1 14.3 



·*' 

Appendix Table 8.6.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
15 to 19 July 1986. 

!aster file Date : 22 f ebroarJ 1993 
BILIASI GROUPS IRCLUDID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

11re1E~a:: ~::~; ~!Ili1 
ROMBIR BILIASID: 

YIAB or RITOBH 
BICOVIRY !BIA 1986 1987 1988 1989 1990 1991 TOTAL 

BIVIR SYSTIK TRAPS 
BOHHIVILLI TRAP 0 0 1 0 2 0 3 

OCIAH rISBIBIIS 
ALASIA 0 0 0 1 0 0 1 
BRITISH COLOMBIA 0 1 0 1 0 0 2 
M&SBIHGTOR 0 0 1 0 0 0 1 

BIVIR SPORT 
COLOMBIA R. BELON SHAii R. 0 0 0 1 0 0 1 

BIVIR COBMIRCIAL 0 0 0 0 0 0 0 

IBDIAB FISBIBIKS 
rALL IRDUB HIT 0 0 0 1 4 0 5 

HATCBIRIIS 
MILLS B. 0 0 0 0 1 0 1 
PRIIST RAPIDS B. 0 0 1 5 0 0 6 

STBIA! SOBVIY 0 0 0 0 0 0 0 

TOTALS 0 1 3 9 7 0 20 
PIRCIBT or RICOVIRY 0.0 5.0 15.0 45.0 35.0 0.0 

9949 

S BITOBB 

0.030 

0.010 
0.020 
0.010 

0.010 

0.000 

0.050 

0.010 
0.060 

0.000 

0.201 



Appendix Table 8.7.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 

!aster Jile Date : 22 1ebruarr 1993 
BILIASI GROUPS IBCLUDID: 86156 

1986 MCNARY 

Bra•ds Used: LA103 
Mire Codes Used: 231933 

BICOVIRY ARIA 
" 

BIYIR SYSTI! TRAPS 
BOHHIYILLI TRAP 

OCIAR 1ISBIRIIS 
ALASIA , 
BRITISH COLUMBIA 
ORKGOH 

BIVIR SPORT 
COLUMBIA R. ABOVI SHAii B. 

BIVIR COB!IRCIAL 
IBDIAR f ISBIRIIS 

rALL IRDIAR HIT 
BAT CBI RIIS 

PRUST BAPIDS B. 
STRIA! SURVEY 

GIBIBAL 

TOTALS 
PIRCIBT or RICOVIRY 

1986 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0.0 

19 to 21 July 1986. ~ 

TRANS CONTROL 
FALL CHINOOK 

UAR or RITORH 
1987 1988 

0 

0 
0 
0 

1 

0 

0 

0 

1 

2 

15.4 

1 

0 
1 
1 

0 

0 

0 

0 

0 

3 

23.1 

1989 

0 

1 
0 
0 

0 
. 0 

1 

0 

0 

2 

15.4 

1990 

2 

2 
1 
0 

0 

0 

0 

1 

0 

6 

46.2 

BELOW MCNARY 

RO!BIB BILIASID: 9968 

1991 TOTAL I RITORH 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0.0 

3 

3 
2 
1 

1 

0 

1 

1 

1 

13 

0.030 

0.030 
0.020 
0.010 

0.010 

0.000 

0.010 

0.010 

0.010 ~ 

0.130 



Appendix Table 8.8.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
21 to 22 July 1986. 

Kaster lile Date : 22 f ebruarl 1993 
RILIASI GROUPS IRCLODID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

. BEa~ds Use~: ~A71J Mire o es Use : 11 5 
RO!BIR RILIASID: 

BICOVIRY ABK! 1986 
YIH or RITORH 
1987 1988 1989 1990 1991 TOTAL 

BIVIR SYSTIK TRAPS 0 0 0 0 0 0 0 

OCIAH rISHIRUS 
ALA SU 0 0 0 1 0 0 1 
BRITISH COLOMBIA 0 0 0 1 1 0 2 

BIVIR SPORT 
COLUMBIA R. BELON SB!ll R. 0 0 0 0 1 0 

BIVIR COKKIRCIAL 
COL. B. TIST fSBRY (OBI) 0 0 0 1 0 0 1 

IBDIAR f!SBIRIIS 
f!LL IHDIAB HIT 0 0 0 1 0 2 

BATCBIRIIS 0 0 0 0 0 0 0 

STRIA! SURVEY 
GHIBAL 0 0 0 0 1 0 1 

TOTALS 0 0 0 4 4 0 8 

PIBCIRT or BICOVIRY 0.0 0.0 0.0 50.0 50.0 0.0 

9850 

S RETURH 

0.000 

0.010 
0.020 

0.010 

0.010 

0.020 
0.000 

0.010 

0.081 



Appendix Table 8.9.--Recoveries of adult fall chinook salmon 
· released as juveniles below McNary Dam from 

22 to 23 July 1986. 

Baster file Date : 22 f ebruarI 1993 
RILIASI GROUPS IRCLUDID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

BEands Use~: ~!1~! . Mire odes Use : 1 1 

RUBBIR RILIASID: 9867 ~ 

RICOYIBY ARIA 1986 
UAR or RITORH 
1987 1988 1989 1990 1991 TOTAL S RITURR 

RIVER SYSTIB TRAPS 
BOHHIVILLI TRAP 0 0 0 0 0 0.010 

OCIAH rISBIBIIS ,.. 
ALA SU 0 0 0 0 3 0 3 0.030 
BRITISH COLUMBIA 0 0 0 0 1 0 1 0.010 

BIVIR SPORT 0 0 0 0 0 0 0 0.000 
BIYIR COBB!BCIAL 

CO!HIRCIAL HT 0 0 0 0 0 0.010 
(-S\ 

IRDIAB fISBIRIIS 
HLL IRDIAI HT 0 0 0 2 1 0 3 0.030 

BATCB!BIIS 0 0 0 0 0 0 0 0.000 
STBIAB SDBVIY 0 0 0 0 0 0 0 0.000 

~ 

TOTALS 0 0 0 3 6 0 9 0.091 
P!RCllT or BICOVIRY 0.0 0.0 0.0 33.3 66.7 0.0 



Appendix Table 8.10.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 

~ 23 to 28 July 1986. 

!aster file Date : 22 f ebruarJ 1993 
BILIASI GROUPS IBCLUDID: 8615 

-- 1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Mire8E~~:: ~::~; ~tli!s 
f&\ HO!BIR BILIASID: 

BICOVIBY ARIA 
UAR or RITDRH 

1986 1987 1988 1989 1990 1991 TOTAL 
RIYIB SYSTI! TRAPS 0 0 o. 0 0 0 0 
OCIAH rISHIRIKS 

NASHIHGTOH 0 0 0 1 0 0 
RIVIB SPORT 0 0 0 0 0 0 0 

iIVIR COM!IRCIAL 
CO!KIRCUL HIT 0 0 0 2 0 0 2 

IBDIAR fISBIRIIS 
rALL IRDIAH BET 0 0 0 1 0 2 

BATCHIRIIS 0 0 0 0 0 0 0 

STRIA! SURVIY 0 0 0 0 0 0 0 

TOTALS 0 0 0 4 1 0 5 
PIBCIBT or RICOYIBY 0.0 0.0 0.0 80.0 20.0 0.0 

9978 

I BITORH 
0.000 

0.010 
0.000 

0.020 

0.020 
0.000 
0.000 

0.050 



Appendix Table 8.11.--Recoveries of adult fall chinobk salmon 
released as juveniles below McNary Dam from 
29 July to 1 August 1986. 

Kaster file Date : 22 f ebruarl 1993 
RILIASI GROUPS IHCLUDID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

. B~a~ds Use~: ~lf 11 Mire o es Use : 1 
RUBBIR RILUSID: 

YIAR or RITDRR 
BICOVIRY ARIA 1986 1987 1988 1989 1990 1991 TOTAL 

BIVIR SYSTIH TRAPS 
. BOBHIVILLI TBAP 0 0 0 0 1 0 

OCIAB JISBIBIIS 
ALA SU 0 0 1 0 2 0 3 
BRITISH COL~BBIA 0 0 0 1 0 0 1 

RIVER SPORT 0 0 0 0 0 0 ·O 
BIVIR COBB!RCIAL 

COBHRCIAL HIT 0 0 0 0 1 0 1 

IBDIAR fISBIRIIS 
ULL IRDIAH RIT 0 0 0 2 1 0 3 

HATCBIBIIS 0 0 0 0 0 0 0 

STREAM SUBVIY 
GIBIRAL 0 0 0 0 0 1 

TOTALS 0 0 1 3 6 0 10 
PIBCIRT or RICOVIRY 0.0 0.0 10.0 30.0 60.0 0.0 

... 

9976 ,.... 

I RITORH 

0.010 

0.030 ~ 

0.010 
0.000 

0.010 
,.,. 

0.030 
0.000 

0.010 

0.100 



-
~ 

Appendix Table 8.12.--Recoveries of adult fall.chinook salmon 
released as juveniles below McNary Dam from 
1 to 7 August 1986. 

Kaster File Date : 22 lebruarr 1993 
RILIASI GBOOPS IHCLODID: 8615 

1986 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

NireB~~~~: ~::~; ~!f~l4 
HOBBIR RILIASID: 

UAR or RITORR 
BICOVIRY ARIA 1986 1987 1988 1989 1990 1991 TOTAL 

BIVIB SYSTIK TRAPS 0 0 0 0 0 0 0 

OCIAH rISBKRIIS 
ALASKA 0 0 0 1 0 0 1 
BBITISB COLUMBIA 0 0 0 1 0 0 1 

BIVIB SPORT 0 0 0 0 0 0 0 

BIVIR CO!!IRCIAL 
CO!HRCUL HIT 0 0 0 0 0 1 1 

IRDIAH JISBIRllS 0 0 0 0 0 0 0 

BATCBIBIIS 0 0 0 0 0 0 0 

STBIA! SURVIY 0 0 0 0 0 0 0 

TOTALS 0 0 0 2 0 3 

PIRCIRT or RICOVIRY 0.0 0.0 0.0 66.7 0.0 33.3 

5798 

S RITURR 
0.000 

0.011 
0.017 

0.000 

0.017 

0.000 

0.000 

0.000 

0.052 
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Appendix Table 9.0.--Summary of all recoveries of adult fall 
chinook salmon transported as juveniles by 
barge from McNary Dam to below Bonneville 
Dam in 1986. 

Kaster file Date : 22 Februarl 1993 
BILIASI GROUPS IHCLODID: 8616 8616B 8616C 8616D 86161 8616F 86166 86168 86161 8616J 86161 8616L 

i"2\ 1986 MCNARY TRANS BARGE BELOW BONNEVILLE 

FALL CHINOOK 

NireBE~~~: ~::~~ !!l~l2 l!il!, ~!i§l6 !!i~l8 lti~lo '!Ill2 '!l~)4 '!Ills f!l~i8 ltl~~o l!fjf2 l!fii2 
ROKBIR BILIASID: 114653 

~ 
UAR or RITOBH 

BICOVIRY !BIA 1986 1987 1988 1989 1990 1991 TOTAL X RITUBH 

RIVIB SYSTI! TRAPS 
BORHIYILLI TRAP 0 0 4 0 56 4 64 0.056 
LOMIB GRAHITI TBAP 0 0 0 0 1 0 1 0.001 

" OCUR 11 SBIBllS 
ALASKA 0 0 2 18 42 3 65 0.057 
BRITISH COLOMBIA 0 2 6 22 38 5 73 0.064 
N!SBIHGTOH 0 0 5 2 4 0 11 0.010 
ORIGOH 0 0 15 0 0 0 15 0.013 
OTHER 0 0 0 0 0 1 1 0.001 

RIVIR SPORT 
COLO!BIA R. BILOM SHAii R. 0 0 2 0 0 0 2 0.002 
COLOMBIA B. ABOVE SHAii B. 0 3 0 0 5 2 10 0.009 

BIVIR CO!!IRCIAL 
COHIBCIAL HIT 0 3 0 17 17 4 41 0.036 

IBDIAH JISBIBIIS 
IBDIAH GIBIRAL 0 0 0 0 1 0 1 0.006 
rALL IHDIAH HIT 0 0 0 36 62 2 100 0.087 

BATCBIRIIS 
LYOHS !IRRY B. 0 0 0 3 1 0 4 0.003 

. MILLS B. 0 0 1 2 3 0 6 0.005 
PRIIST RAPIDS B. 0 8 8 22 11 3 52 0.045 

STRIA! SURVEY 
GIHIRAL 0 0 0 4 5 1 10 0.009 

TOTALS 0 16 43 126 252 25 462 0.403 
PIBCIRT or B!COVIRY 0.0 3.5 9.3 . 27.3 54.5 5.4 



Appendix Table 9.1.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 11 
to 18 June 1986. 

Master file Date : 22 f ebruarI 1993 
BILIASI GROUPS IRCLODID: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

Mire8E:~~: ~::~; l!l~i2 
ROBBIR BILIASID: 9914 

YIAB or RITORR 
,.. 

BICOVIRY ARIA 1986 1987 1988 1989 1990 1991 TOTAL I BITUBH 
BIVIB SYSTIK TRAPS 

BORHKYILLI TRAP 0 0 0 0 3 0 3 0.030 
OCIAH rI SBIRIIS " ALA SU 0 0 0 1 0 0 1 0.010 (If/I 

BRITISH COLUMBIA 0 0 0 3 1 0 4 0.040 
MASBIHGTOR 0 0 0 0 1 0 1 0.010 
OBIGOH 0 0 1 0 0 0 1 0.010 

BIYIB SPORT 0 0 0 0 0 0 0 0.000 
BIVIR COBBIRCIAL 0 0 0 0 0 0 0 0.000 

~ 
IBDIAR fISBIRllS 

ULL IRDIAR HIT 0 0 0 3 1 0 4 0.040 
BATCBIRIIS 

PRIIST RAPIDS B. 0 1 0 0 1 0 2 0.020 
STRIA! SURVIY 0 0 0 0 0 0 0 0.000 

j9I 

TOTALS 0 1 1 7 7 0 16 0.160 
PIBCIBT or BICOYIRY 0.0 6.3 6.3 43.8 43.8 0.0 

~ 



Appendix Table 9.2.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville dam from 18 
to 21 June 1986. 

Kaster file Date : 22 februarl 1993 
BILIASI GROUPS IBCLUDID: 8616 

~ 1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

• B~a~ds ~se~: ll3Jl Mire o es se : 1 4 
ROMBIR BILIASID: 9981 

~ 

BICOVIBY ARIA 
YIAR or RKTORH 

1986 1987 1988 1989 1990 1991 TOTAL I RITORH 
BIVIR SYSTEM TRAPS 0 0 0 0 0 0 0 0.000 
OCIAB rISBIBIIS 

BRITISH COLOMBIA 0 0 0 2 0 0 2 0.020 
ORIGOR 0 0 1 0 0 0 1 0.010 

RIYIB SPORT 0 0 0 0 0 0 0 0.000 
BIVIB COKBIRCIAL 0 0 0 0 0 0 0 0.000 
IRDIAR f ISB!BIIS 0 0 0 0 0 0 0 0.000 
HATCBIRIIS 

PBIIST RAPIDS B. 0 0 1 0 0 0 0.010 
STRIA! SORVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 2 0 0 0.040 
PIRCIRT or RICOVIRY 0.0 0.0 50.0 50.0 0.0 0.0 



Appendix Table 9.3.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 21 

fa\ 
to 27 June 1986. 

!aster file Date : 22 f ebruar~ 1993 
BILIASI GROUPS IRCLODED: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BEa~ds ~sed: ~lf~l Mire o es sed: 6 

HOKBIB BILIASID: 9971 
f.11'1 

UAR or RITORH -
BICOHRY ARIA 1986 1987 1988 1989 1990 1991 TOTAL X BITORB 

BIVIB SYSTIK TRAPS 0 0 0 0 0 0 0 0.000 
OCIAR rISHIBllS 

ALA SU 0 0 0 1 0 0 1 0.010 
BRITISH COLUMBIA 0 0 0 0 3 0 3 0.030 /9'I 
NASBIRGTOR · 0 0 0 1 0 0 1 0.010 
ORIGOH 0 0 2 0 0 0 2 0.020 

BIVIK SPORT 0 0 0 0 0 0 0 0.000 
RIVIB CO!!IBCIAL 0 0 0 0 0 0 0 0.000 
IHDIAR fISBIRIIS r-i 

HLL IRDIAR HIT 0 0 0 1 1 0 2 0.020 
BATCBIRllS 

HILLS B. 0 0 0 1 1 0 2 0.020 
PRIIST BAPIDS B. 0 0 2 1 0 0 3 . 0.030 

STRIA! SORVIY 0 0 0 0 0 0 0 0.000 ,. 
TOTALS 0 0 4 5 5 0 14 0.140 
PIRCIBT or RICOVIBY 0.0 0.0 28.6 35.7 35.7 0.0 



Appendix Table 9.4.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 

.... McNary Dam to below Bonneville Dam from 27 
June to 8 July 1986. 

Baster file Date : 22 f ebruar~ 1993 
BILIASI GROUPS IHCLUDID: 8616 

~ 1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

. BEa~ds Use~: l!f~l N1re o es Ose : 8 
HUHBIR RILIASID: 10745 ,...,. 

UAR or RITURR 
RICOVIRY ARIA 1986 1987 1988 1989 1990 1991 TOTAL X BITOBH 

RIVIR SYSTEM TRAPS 
BORBIVILLI TRAP 0 0 0 0 6 0 6 0.056 

OCIAR rISBEBIIS 
~ ALA SU 0 0 0 0 4 0 4 0.037 

BRITISH COLOMBIA 0 0 0 1 2 0 3 0.028 
ORIGOH 0 0 3 0 0 0 3 0.028 

BIVIR SPORT 
COLOMBIA R. BILOM SNAii R. 0 0 1 0 0 0 0.009 

BIVIR COBHIRCIAL 
t9' COBHRCIAL HIT 0 0 0 2 0 0 2 0.019 

IBDIAH fISBIRIIS 
IRDIAB GIHIRAL 0 0 0 0 2 0 2 0.019 
fALL IBDIAB NIT 0 0 0 3 7 1 11 0.102 

BATCBIRIIS 
LYOBS HRRY B. 0 0 0 3 0 0 3 0.028 
PBIIST RAPIDS B. 0 1 1 5 5 0 12 0.112 

STRUB SURVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 5 14 26 47 0.437 

PIBCIBT or RICOVIRY 0.0 2.1 10.6 29.B SS.3 2.1 



Appendix Table 9.5.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 9 to -15 July 1986. ~ 

Kaster File Date : 22 Februarl 1993 
BILIASI GROUPS IRCLODID: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

11re8E~a~: ~::~; lti~!o 
ROKBIR RILIASID: 9959 

(.91 

UAR or RITURH .; 

BICOVIBY ARIA 1986 1987 1988 1989 1990 1991 TOTAL X BITOBH 
BIYIB SYSTIH TRAPS 

BORBIYILLI TRAP 0 0 0 0 2 0 2 0.020 
LOMIR GBAHITI TRAP 0 0 0 0 1 0 1 0.010 

OCIAR fISBIRIIS 
ALASKA .. 0 0 1 2 2 0 5 0.050 
BRITISH COLUMBIA 0 0 0 2 6 0 8 0.080 
ORIGOR 0 0 4 0 0 0 4 0.040 

BIYIR SPORT 
COLOMBIA R. ABOVE SRAll R. 0 1 0 0 0 0 1 0.010 

BIYIB COHHIRCIAL 
CO!HBCIAL RIT 0 1 0 2 1 0 4 0.040 

IRDIAR fISBIRIIS 
IIDIAR GIH!RAL 0 0 0 0 1 0 1 0.010 
HLL IRDIAH HIT 0 0 0 8 3 0 11 0.110 

BATCBIRIIS 
LYORS HBRY B. 0 0 0 0 1 0 1 0.010 
MILLS B. 0 0 0 0 1 0 1 0.010 
PBIIST RAPIDS B. 0 2 0 7 1 2 12 0.120 

STRIA! SORVIY 
G!RIRAL 0 0 0 0 1 0 1 0.010 

""' TOTALS 0 4 5 21 20 2 52 0.522 
PIBCIBT or BICOVIRY 0.0 7.7 9.6 40.4 38.5 3.8 



Appendix Table 9.6.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 

4\ 
McNary Dam to below Bonneville Dam from 15 
to 19 July 1986. 

laster file Date ! 22 FebruarJ 1993 
RILIASI GROUPS INCLUDED: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 

FALL CHINOOK 

BEands Used: JA7J} Mire odes Used: 31 2 
RUHBIR BILIASID: 9972 

UAR or RITDRH 
BICOYIBY ARIA 1986 1987 1988 1989 1990 1991 TOTAL S RITORB 

BIVIR SYSTll TRAPS 
BORRIYILLE TRAP 0 0 2 0 3 1 6 0.060 

OCIAR rISHIRIIS 
ALASU 0 0 1 0 3 0 4 0.040 
BRITISH COLUMBIA 0 1 2 1 6 0 16 0.160 
NASBIRGTOR 0 0 2 0 0 0 2 0.020 

RIVIB SPORT 0 0 0 0 0 0 0 0.000 
BIVIR COKllRCIAL 

COMHRCIAL RiT 0 0 0 3 1 0 4 0.040 
IHDIAR fISBIRIIS 

rALL IRDIAH HIT 0 0 0 3 0 4 0.040 
BATCBIBIIS 

MILLS B. 0 0 0 0 1 0 1 0.010 
PRIIST RAPIDS B. 0 1 0 2 2 0 5 0.050 

STRIA! SOBVIY 
GIRIBAL 0 0 0 2 1 0 3 0.030 

TOTALS 0 2 1 15 20 45 0.451 
PIRCIST or BICOVIRY 0.0 4.4 15.6 33.3 44.4 2.2 



Appendix Table 9.7.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 19 

~ 

to 21 July 1986. 

!aster file Date : 22 lebruar! 1993 
RILIASI GROUPS IRCLODID: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

11reBE~s:: ~::~; ltl~l4 
RO!BIR RILIASID: 9953 

~ 

YIAR or BITOBH _, 

BICOVIRY ARIA 1986 1987 1988 1989 1990 1991 TOTAL I RITORH 
BIVIB SYSTIK TRAPS 

BORBIVILLI TBAP 0 0 0 0 11 1 12 0.121 

OCIAB rISBKRIIS 
ALASIA 0 0 0 3 8 0 11 0.111 (lt:'I 

BRITISH COLUMBIA 0 0 2 3 2 0 7 0.070 
NASBIBGTOR 0 0 1 0 0 0 1 0.010 

BIYIR SPORT 
COLOMBIA B. ABOVE SRAKI B. 0 1 0 0 0 1 2 0.020 

BIVIB CO!KIRCIAL 
COHIBCIAL HIT 0 0 0 2 0 0 2 0.020 (A 

IHDIAR JISBIRIIS 
IBDUH GIBIRAL 0 0 0 0 1 0 1 0.010 
rALL IBDUH BIT 0 0 0 6 13 0 19 0.191 

BATCB!RIIS 
PBIIST RAPIDS B. 0 1 1 2 0 0 4 0.040 

t9\ 

STBIH SORYIY 
GIBIBAL 0 0 0 0 1 0 1 0.010 

TOTALS 0 2 4 16 36 2 60 0.603 
PIBCIBT or BICOVIRY 0.0 3.3 6.7 26.7 60.0 3.3 ~ 



Appendix Table 9.8.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 21 
to 22 July 1986. 

Kaster lile Date : 22 f ebruarl 1993 
BILIASI GROUPS IRCLUDID: 8616 

~ 1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

Mire8E~~: ~::~~ ~tll~6 
RUHBIR BILIASID: 9840 ,. 

RICOYIRY ARIA · 1986 
YIAR or RITURH 
1987 1988 1989 1990 1991 TOTAL I RITORH 

RIVER SYSTIB TRAPS 
BOHBIVILLI TRAP 0 0 0 7 0 8 0.081 

OCIAB fISBIRIIS 
ALA SU 0 0 0 1 4 1 6 0.061 
BRITISH COLUMBIA 0 1 0 0 4 2 7 0.071 
ORIGOH 0 0 2 ·o 0 0 2 0.020 
OTBIB 0 0 0 0 0 1 1 0.010 

RIVER SPORT 
COLOMBIA R. ABOVE SHAii R. 0 0 0 0 0 1 0.010 

BIVIR COHHIBCIAL 
COBHRCIAL HIT 0 0 0 2 5 1 8 0.081 

IHDIAR f ISBIBIIS 
IRDUH GIRIRAL 0 0 0 0 1 0 1 0.010 
HLL IRDIAB HIT 0 0 0 0 6 0 6 0.061 

BATCBIBIIS 
PBIIST RAPIDS B. 0 0 1 2 0 1 4 o.ou 

STRIA! SUBVIY 
GIBIRAL 0 0 0 0 0 1 0.010 

TOTALS 0 1 4 5 28 7 45 0.457 

PIBCIRT or RICOVIBY 0.0 2.2 8.9 11.1 62.2 15.6 



Appendix Table 9.9.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 22 

~ 
to 23 July 1986. 

Kaster file Date : 22 f ebroarI 1993 
BILIASK GBOOPS IBCLUDID: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 

FALL CHINOOK 

. B~a~ds Use~: J!l~~ N1re o es Use : 1 8 

ROHBIR BILIASID: 9906 ,.. 
BICOVIBY ARIA 

YIAR or BITDRR 
1986 1987 1988 1989 1990 1991 TOTAL I BITORR 

BIVIR SYSTI! TRAPS 
BORBIVILLI TRAP 0 0 0 0 10 1 11 0.111 

OCIAH fISBIRllS 
ALASU 0 0 0 5 6 1 12 0.121 (ltll 

BRITISH COLO!BIA 0 0 0 1 4 0 5 0.050 
MASBIRGTOH 0 0 1 0 0 0 1 0.010 

RIVER SPORT 
COLOMBIA R. BILOM SHAii R. 0 0 1 0 0 0 1 0.010 
COLOMBIA R. ABOVI SBAKI B. 0 0 0 0 3 0 3 0.030 

BIVIR COKBIRCIAL ti/I\ 
COHIRCUL BIT 0 0 0 0 3 4 0.040 

IBDIAB JISBIRllS 
IBDIAH GIBIRAL 0 0 0 0 1 0 1 0.010 
rALL IRDUB BIT 0 0 0 2 4 0 6 0.061 

BATCBIRIIS 0 0 0 0 0 0 0 0.000 
(9\ 

STREAK SURVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 9 28 5 44 0.444 
PIRCIHT or RICOVIRY 0.0 0.0 4.5 20.5 63.6 11.4 

~ 



Appendix Table 9.10.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 23 
to 28 July 1986. 

!aster file Date : 22 lebruar! 1993 
BILIASI GROUPS IBCLODID: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 

FALL CHINOOK 

Brands Used: RA173 
Mire Codes Used: 231940 

RO!BIR RILUSID: 9938 

YIAR or RITORH 
RICOVEBY ARIA 1986 1987 1988 1989 1990 1991 TOTAL S RETURN 

RIVIR SYSTI! TRAPS 
BOHHIVILLE TRAP 0 0 0 0 5 0 5 0.050 

OCIAH rISBIBIIS 
ALASIA 0 0 0 4 7 0 11 0.111 
BRITISH COLOMBIA . 0 0 1 2 1 1 s 0.050 

BIVIR SPORT 
COLOMBIA R. ABOVE SHAii R. 0 1 0 0 0 2 0.020 

BIVIR CO!!IRCIAL 
COHIBCIAL BIT 0 1 0 2 4 0 7 0.070 

IBDIAR f ISBIRllS 
lALL IBDIAH HT 0 0 0 8 9 1 18 0.181 

BATCBKRIIS 
PRUST RAPIDS B. 0 0 1 0 1 0 2 0.020 

STBKH SURVIY 
GIHIRAL 0 0 0 2 2 0 4 0.040 

TOTALS 0 2 2 18 30 2 54 0.543 
. PIRCIBT or BICOVIBY 0.0 3.7 3.7 33.3 55.6 3.7 

~ 



Appendix Table 9.11.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 29 ~ 

July to 1 August 1986. --

Kaster file Date : 22 f ebruarl 1993 
BILIASI GROUPS IRCLODID: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE --
FALL CHINOOK 

BEa~da ~ae~: ftf i3 Mire o es se : 42 

RUKBIR BILIASID: 9887 ,.. 
RICOYIBY ARIA 

UAR or BITOBH 
1986 1987 1988 1989 1990 1991 TOTAL X RITOBR 

BIVIB SYSTIK TRAPS 
BORHIYILLI TRAP 0 0 0 0 9 0 9 0.091 

OCIAH f ISBIBIIS . 
ALA SU 0 0 0 0 5 0 5 0.051 ~ 

BRITISH COLUMBIA 0 0 1 1 8 0 10 0.101 
MASBIRGTOR 0 0 0 1 3 0 4 0.040 
OBIGOB 0 0 2 0 0 0 2 0.020 

BIVIR SPORT 
COLUMBIA R. ABOVE SBAll B. 0 0 0 0 0 1 1 0.010 

RIVIB CO!KIRCIAL (9'I 

COHIBCIAL HIT 0 1 0 1 6 0 8 0.081 
IHDIAR f ISBIRIIS 

IBDIAH GIHIBAL 0 0 0 0 1 0 1 0.010 
fALL IRDIAH HIT 0 0 0 3 12 0 15 0.152 

BATCBIBIIS 
HILLS B. 0 0 1 1 0 0 2 0.020 "' PBIIST RAPIDS B. 0 2 1 3 1 0 7 0.071 

STRIA! SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 3 5 10 45 1 64 0.647 
~ 

PIBCIBT or BICOVIRY 0.0 4.7 7.8 15.6 70.3 1.6 



Appendix Table 9.12.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 1 
to 7 August 1986. 

Baster File Date : 22 f ebruarl 1993 
RILIASI GROUPS IRCLODID: 8616 

1986 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK: 

BEa~ds'Ose~: IAfiJ Mire o es Use : 3 2 
HOMBIR BILIASID: 4527 ..... 

RICOVIRY ARIA 
UAR or RKTORH 

1986 1987 1988 1989 1990 1991 TOTAL X RITURH 
BIVIR SYSTIH TRAPS 

BORHIVILLE TRAP 0 0 1 0 0 1 2 0.044 
OCIH JISBIRIIS 

ALASKA 0 0 0 1 3 1 s 0.110 
BRITISH COLOMBIA 0 0 0 0 1 2 3 0.066 
MASBIHGTON 0 0 1 0 0 0 1 0.022 

BIVIR SPORT 0 0 0 0 0 0 0 0.000 
BIVIR COHHIBCIAL 

COHHIBCIAL BIT 0 0 0 2 0 0 2 0.044 

IRDIAH flSBIRIIS 
ULL IHDIAH HT 0 0 0 1 3 0 4 0.088 

BATCB!BIIS 0 0 0 0 0 0 0 0.000 
STBIAH SURVEY 0 0 0 0 0 0 0 0.000 

19\ 

TOTALS 0 0 2 4 1 4 17 0.376 
PIRCIBT or RICOVIBY 0.0 0.0 11.8 23.5 U.2 23.S 
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Appendix Table 10.0.--Summary of all recoveries of adult fall 
chinook salmon released as juveniles below 
McNary Dam in 1987. 

Master File Date : 22 lebruarl 1993 
RILIASK GROUPS IHCLUDID: 8708 8708B 8708C 8708D 87081 87081 87086 

1987 MCNARY TRANS CONTROL BELOW MCNARY 

FALL CHINOOK 

BEa~ds Use~: ~Al~~ LAII~ ~A2C1 LA2C3 LA2J1 LA2J3 LAIJl Mire o es Use : 3 2 23 0 3 32004 232005 232006 232007 231957 
HUMBER BILIASID: 

RICOHRY ARIA 1987 
UAR or RKTORH 
1988 1989 1990 1991 1992 TOTAL 

BIYIR SYSTKH TRAPS 
BOHHIVILLI TRAP 0 8 0 17 5 0 30 

OCIAB fISBIRIIS 
ALASKA 0 0 1 8 3 0 12 
BRITISH COLOMBIA 0 1 1 8 2 0 12 
MASBIHGTOB 0 1 0 1 0 0 2 
OBIGOR 0 2 0 0 0 0 2 
OTBIR 0 0 0 0 1 0 1 

BIVIB SPORT 
COLOMBIA R. BILOM SHAii R. 0 1 0 0 0 0 1 
COLOMBIA B. ABOVI SHAii B. 0 0 0 1 0 0 1 

BIVIB COHHIBCIAL 
COIHIBCUL BIT 0 0 0 2 6 0 8 

IRDIAB f ISBIBIIS 
IHDIAR GIRIRAL 0 0 0 3 0 0 3 
rALL IRDIAH BET 0 0 1 11 5 0 17 

BATCBIRllS 
LYOHS flRRY B. 0 0 0 1 0 0 1 
MILLS B. 0 o· 0 0 1 0 1 
PBIIST RAPIDS B. 0 4 4 5 3 0 16 

STRUM SOBVIY 
GIHIBAL 0 0 0 0 4 0 4 

TOTALS 0 17 7 57 30 0 111 
PIRCIRT or RICOVIRY I 0.0 15.3 6.3 51.4 27.0 0.0 

68291 

I BITORH 

o.ou 

0.018 
0.018 
0.003 
0.003 
0.001 

0.001 
0.001 

0.012 

0.004 
0.025 

0.001 
0.001 
0.023 

0.006 

0.163 



Appendix Table 10.1.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
18 to 23 June 1987. iS'I 

Master Jile Date : 22 lebruarI 1993 
BILIASI GROUPS IHCLODID: 8708 

1987 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

BEands Used: LAii~ 
Mire odes Used: 2320 2 

HOHIR RILIASID: 10000 ~ 

YIAR or BITORI 
RICOVIBY ARIA 1987 1988 1989 1990 1991 1992 TOTAL I RKTORR 

RIVER SYSTIH TBAPS 
BOBBIVILLI TRAP 0 0 0 2 0 0 2 0.020 

OC!AR fISBIRIIS ~ ALA SU 0 0 0 1 0 0 1 0.010 
BRITISH COLOBBIA 0 0 1 0 1 0 2 0.020 

RIVER SPORT 0 0 0 0 0 0 0 0.000 
RIVIR COBBIRCIAL 0 0 0 0 0 0 0 0.000 
IHDIAH f ISBIBIIS f.IL\ fALL IHDIAH HIT 0 0 0 0 0 1 0.010 
BATCBIRIIS 

PRIIST RAPIDS B. 0 0 1 2 1 0 4 0.040 
STRIA! SOBVIY 0 0 0 0 0 0 0 0.000 

,.... 
TOTALS 0 0 2 6 2 0 10 0.100 
PIBCIRT or BICOVIBY 0.0 0.0 20.0 60.0 20.0 0.0 



~ 

Appendix Table 10.2.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
23 to 25 June 1987. 

!aster file Date : 22 f ebruarl 1993 
BILl!SI GROUPS IRCLUDID: 8708 

1987 MCNARY TRANS CON~ROL 'BELOW MCNARY 
FALL CHINOOK 

. B~a~ds ~sed: ~Ali~ Mire o es sed: 3 3 
ROHBIR BILl!SID: 

YIAR or RITDRH 
BICOVIBY ARIA 1987 1988 1989 1990 1991 1992 TOTAL 

BIVIR SYSTIH TRAPS 
BOHHIYI LLI TRAP 0 0 0 2 0 3 

OCIAR rISBKRIIS 
BRITISH COLUMBIA 0 0 0 1 0 0 1 
MASHIHGTOH . 0 1 0 0 0 0 1 
OTBIB 0 0 0 0 1 0 1 

RIVIB SPORT 
COLOMBIA R. ABOVI SHAKI R. 0 0 0 0 0 1 

BIVIR COMHIBCIAL 0 0 0 0 0 0 0 

IBDIAR fISBIRIIS 
IRDUH GKHKBAL 0 0 0 1 0 0 1 
rALL IHDIAB BIT 0 0 0 2 0 0 2 

BATCBIBIIS 
PRIEST RAPIDS B. 0 2 2 0 0 O· 4 

STRIA! SURVEY 0 0 0 0 0 0 0 

TOTALS 0 3 2 7 2 0 14 

PIRCIRT or RECOVERY 0.0 21.4 14.3 50.0 14.3 0.0 

9146 

S RITORH 

0.033 

0.011 
0.011 
0.011 

0.011 
0.000 

0.011 
0.022 

0.044 
0.000 

0.153 



Appendix Table 10.3.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
25 June to 1 July 1987. 

Baster lile Date : 22 lebruar~ 1993 
BKLIASI GROUPS IBCLDDID: 8708 

1987 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Brands Used: ~A~~i · Mire Codes Used: 3 4 
HOHBIR BILIASID: 

UAR or RITOBH 
BICOVIBY ARIA 1987 1988 1989 1990 1991 1992 TOTAL 

BIVIR SYSTIH TRAPS 
BOBHIVILLI TRAP 0 0 0 1 0 0 1 

OCIAR rI SHIRIIS 
ALASKA 0 0 0 1 1 0 2 
BRITISH COLOBBIA 0 0 0 1 0 0 1 
NASBIRGTOB 0 0 0 1 0 0 1 

BIVIR SPORT 0 0 0 0 0 0 0 
RIVIR COH!IRCIAL 0 0 0 0 0 0 0 
IHDIAR flSBIRIIS 

IBDIAR GIBIRAL 0 0 0 1 0 0 1 
BATCBIRIIS 

PRIEST RAPIDS B. 0 0 1 0 0 0 1 

STRIA! SURVIY 0 0 0 0 0 0 0 

TOTALS 0 0 1 5 1 0 1 

PIBCIHT or BICOVIRY 0.0 0.0 14.3 71.4 14.3 0.0 

9753 
(9' 

S RITORH 

0.010 

0.021 
0.010 
0.010 
0.000 
0.000 

0.010 

0.010 
0.000 

0.072 



Appendix Table 10.4.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from ,.. 1 to 8 July 1987. 

.... 

!aster file Date : 22 f ebruarb 1993 
B!LIASI GROUPS IHCLUDID: 8708 ,.. 

1987 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

NireBEga~: ~::~; ~!~~~5 
BOHBIR BELKASID: 10000 ,.._ 

UAR or BITDRH 
RICOVIRY ARIA 1987 1988 1989 1990 1991 1992 TOTAL S RITORH 

RIVIB SYSTEM TRAPS 
BOBBEVILLI TRAP 0 2 0 3 0 0 5 0.050 

OCIAH rISBIRIIS 
0.020 ALA SU 0 0 0 1 1 0 2 

BRITISH COLOMBIA 0 1 0 2 0 0 3 0.030 
OBIGOB 0 1 0 0 0 0 1 0.010 

RIVIR SPORT 
0.010 COLOMBIA R. BILOM SBAll R. 0 1 0 0 0 0 

BIYIB COM!IRCIAL 
COHIBCIAL BIT 0 0 0 1 3 0 t 0.040 

IHDIAH JISBIRIIS 
0.010 IRDUH GIBIRAL 0 0 0 1 I 0 0 1 

HLL IRDIAH HIT 0 0 . 1 3 1 0 5 0.050 

BATCBIBIIS 0 0 0 0 0 0 0 0.000 
STRIA! SORVIY 0 0 0 0 0 0 0 0.000 

·TOTALS 0 5 1 11 5 0 22 0.220 
PIBCIBT or BICOYIBY 0.0 22.7 t.5 50.0 22.7 0.0 



Appendix Table 10.5.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
8 to 14 July 1987. ~ 

Baster Jile Date : 22 Jebruarl 1993 
RILIASI GROUPS IRCLODID: 8708 

1987 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

B~a~ds ~sed: Lt~~~ Mire o es sed: 2 6 
RO!BIR RILIASID: 10000 

(St\ 

BICOVIBY ARIA 
YIAR or RITORH 

1987 1988 1989 1990 1991 1992 TOTAL X RITUBH 
BIVIR SYSTIK TRAPS 

BOBHIYILLI TRAP 0 1 0 ( 2 0 1 0.070 
OCIAH rI SBIRUS 

ALA SU 0 0 1 2 0 0 3 0.030 ~ 

BRITISH COLUMBIA 0 0 0 1 0 0 1 0.010 
BIVIB SPORT '(J 0 0 0 0 0 0 0.000 
BIVIB CO!!IRCIAL 

COBHRCIAL HIT 0 0 0 0 2 0 2 0.020 
IBDIAB JISBIRllS ,.. 

rALL IHDIAR BIT 0 0 0 2 1 0 3 0.030 
BATCBIRIKS 

PRIIST RAPIDS B. 0 0 0 1 1 0 2 0.020 
STRIA! SURVEY 

GIBIRAL 0 0 0 0 1 0 1 0.010 ,.... 

TOTALS 0 1 1 10 7 0 19 0.190 
PIBCIHT or RICOVIRY 0.0 5.3 5.3 52.6 36.8 0.0 



Appendix Table 10.6.--Recoveries of adult fall chinook salmon . 
released as juveniles below McNary Dam from 
15 to 30 July 1987. 

Kaster File Date : 22 februarJ 1993 
RILIASI GROUPS IHCLODID: 8708 

1987 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

MireBC~~~: ~::~~ ~!~~~7 
HOHBKR BILIASID: 

Yl!R' or BITORH 
RICOVIRY ARIA 1987 1988 1989 1990 1991 1992 TOTAL 

BIVIR SYSTIH TRAPS 
BOHBIVILLI TRAP 0 0 0 3 1 0 4 

OCIAR fISBIRIIS 
ALASU 0 0 0 1 1 0 2 
BRITISH COLUMBIA 0 0 0 2 1 0 3 
ORKGOH 0 1 0 0 0 0 1 

RIVER SPORT 0 0 0 0 0 0 0 
BIVIR COKKIRCIAL 0 0 0 0 0 0 0 

IHDIAH fISBIRIIS 
rALL IHDIAH HIT 0 0 0 3 0 4 

BATCHIRIIS 
MILLS B. 0 0 0 0 1 0 1 
PRIIST RAPIDS B. 0 0 0 1 0 0 1 

STRIA! SURVEY 
GIHIBAL 0 0. 0 0 1 0 1 

TOTALS 0 1 0 10 6 0 17 

PIRCIBT or BICOVIRY 0.0 5.9 0.0 58.8 35.3 0.0 

9392 

S RITORH 

0.043 

0.021 
0.032 
0.011 
0.000 
0.000 

0.043 

0.011 
0.011 

0.011 

0.181 



Appenqix Table 10.7.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
30 July to 13 August 1987. 

Kaster file Date : 22 f ebruar! 1993 
BKLIASI GROUPS IRCLODID: 8708 

1987 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Brands Used: LAIJ1 
Mire Codes Used: 231957 

HOKBIB RILUSID: 

RICOVIBY ARIA 
YIAR or BITORH 

1987 1988 1989 1990 1991 1992 TOTAL 
BIVIB SYSTEM TRAPS 

BOHRIVILLI TRAP 0 5 0 2 1 0 8 
OCIAH rISBIRIIS 

ALASKA 0 0 0 2 0 0 2 
BRITISH COLOMBIA 0 . 0 0 1 0 0 1 

RIVIB SPORT 0 0 0 0 0 0 0 
BIYIB CO!llBCIAL 

COHIRCUL HT 0 0 0 1 1 0 2 
IHDIAB IISBIRIIS 

fALL IBDIAH HIT 0 0 0 0 2 0 2 
BATCBIBIIS 

LYORS HRRY B. 0 0 0 1 0 0 1 
PRIEST RAPIDS B. 0 2 0 1 1 0 4 

STRIA! SURVEY 
GIHIRAL 0 0 0 0 2 0 2 

TOTALS 0 7 0 8 7 0 22 
PIRCIBT or BICOVIRY 0.0 31.8 0.0 36.4 31.8 0.0 

10000 ,... 
S RITUBH 

0.080 

0.020 ~ 

0.010 
0.000 

0.020 
~ 

0.020 

0.010 
0.040 

0.020 ,.... 

0.220 



Appendix Table 11.0.--Summary of all recoveries of adult fall 
chinook salmon transported as juveniles by 
barge from McNary Dam to below Bonneville 
Dam in 1987. 

Kaster file Date : 22 f ebruarI 1993 
BILIASI GROUPS IRCLUDID: 8709 8709B 8709C 8709D 87091 87091 87096 

~ 1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 

FALL CHINOOK 

NireBE~~~: ~::~~ ~tl~!9 l!l~~o ~!I~l1 ltll!2 ~tl~13 lll~~l ll!lls 
HOHBIB RILIASID: 68376 

.41 
UAR or RITORH 

BICOVIRY ARIA 1987 1988 1989 1990 1991 1992 TOTAL I BITORH 
RIYIR SYSTIH TRAPS 

BOHHIYILLI TRAP 0 . 24 0 38 23 2 87 0.127 
PRIEST RAPIDS TRAP 0 0 0 0 1 0 1 0.001 

OCIAH fISBIBllS 
ALASU 0 1 3 27 22 0 53 0.078 
BRITISH COLUMBIA 0 2 7 36 23 0 68 0.099 
M!SBIRGTOH 0 4 1 1 1 0 7 0.010 
ORIGOH 0 1 1 1 0 0 3 0.004 

BIVKB SPORT 
COLUMBIA R. BELON SHAKI R. 0 0 0 0 1 0 1 0.001 
COLOMBIA R. ABOVE SHAKE B. 0 0 0 2 4 0 6 0.009 
MIHATCBll R. 0 1 1 0 0 0 2 0.003 

RIYIR COHHIRCIAL 
COH!IRCIAL HKT 0 0 5 10 11 0 32 0.047 

IRDI!R fISBIBIIS 
IHDIAH GEHERAL 0 0 0 3 0 0 3 0.004 
rALL IRDIAR HIT 0 0 1 46 31 1 85 0.124 

BATCBKBIIS 
LYOHS FIRRY B. 0 0 1 0 0 0 1 0.001 
MILLS B. 0 0 1 0 1 0 2 0.003 
PBllST RAPIDS B. 0 6 6 1 3 0 22 0.032 
SPBIIG CB!ll B. 0 0 0 1 0 0 1 0.001 

t9l\ STRIH SURVEY 
GIHIRAL 0 0 2 4 9 0 15 0.022 . OTHER 0 0 0 1 1 0 2 0.003 

TOTALS 0 39 35 177 137 3 391 0.572 
~ 

PIBCIRT or BICOVIRY 0.0 10.0 9.0 45.3 35.0 0.8 



Appendix Table 11.1.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 18 
to 23 June 1987. 

Kaster lile Date : 22 lebruarI 1993 
RILIASI GROUPS IHCLUDID: 8709 

1987 MCNARY TRANS TEST/BARGE BELOW BONNEVIJ:,LE 
FALL CHINOOK 

BEa~ds Used: RAl~! Mire o es Used: 231 9 
HUMBER RILIASID: 10003 

~ 

YIAR or RITORH 
BICOVIRY ARIA 1987 1988 1989 1990 1991 1992 TOTAL I RITORB 

BIVIR SISTI! TRAPS 
BORRIYILLI TBAP 0 1 0 6 0 0 7 0.070 

OCIH f ISBIRIIS 
~ ALA SU 0 0 1 3 2 0 6 0.060 

BRITISH COLOMBIA 0 1 2 10 3 0 16 0.160 
NASBIBGTOH 0 1 0 0 0 0 1 0.010 

BIVIR SPORT 
COLUMBIA R. !BOYi SHAii R. 0 0 0 2 0 0 2 0.020 
MIHATCBll B. 0 1 1 0 0 0 2 0.020 

BIVIR COKKIRCIAL 0 0 0 0 0 0 0 0.000 ,.. 
IHDIAR lISBIBllS 

HLL IHDIAH HIT 0 0 3 9 2 0 14 0.140 
BATCBIRIIS 

PRIIST BAPIDS B. 0 1 2 2 0 6 0.060 
STRIA! SORVIY 

GIHIRAL 0 0 0 2 0 3 0.030 

TOTALS 0 s 9 33 10 0 57 0.570 
PIRCIRT Of BICOVIRY 0.0 8.8 15.8 57.9 17 .5 0.0 



Appendix Table 11.2.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 23 
to 25 June 1987. 

Baster file Date : 22 Jebruarl 1993 
RILIASI GROUPS IHCLUDID: 8709 

t'9l\ 1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 

FALL CHINOOK 

Mire8Eg~~: ~::~; ~tlilo 
HOHBIR BILIASID: 9146 

i4'\ 

RICOVIRY ARIA 1987 
YIAR or RKTURH 
1988 1989 1990 1991 1992 TOTAL S BITUBH 

BIVIR SYSTK! TRAPS 
BORHIVILLI TRAP 0 0 0 3 3 0 6 0.066 

OCIAB '1SBIBUS 
ALA SU 0 0 0 3 0 4 0.044 
BBITISB COLOMBIA 0 0 1 2 0 4 o.ou 

BIVIB SPORT 0 0 0 0 0 0 0 0.000 
BIVIB COHHIBCIAL 

COHHRCIAL HIT 0 0 1 0 0 0 0.011 
IHDIAB f ISBIBIIS 

ULL IHDUB HIT 0 0 0 1 1 0 2 0.022 
BATCBIRllS 

LYOBS HBBY B. 0 0 0 0 0 1 0.011 
STRIA! SUBVIY 0 0 0 0 0 0 0 0.000 
OTBIB 0 0 0 0 0 0.011 

TOTALS 0 0 3 10 6 0 19 0.208 
PIRCIRT or BICOVIRY 0.0 0.0 15.8 52.6 31.6 0.0 



Appendix Table 11.3.~-Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 25 

"" June to 1 July 1987. -

Master file Date : 22 f ebruar~ 1993 
BILIASI GROUPS IHCLODID: 8709 

1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 

FALL CHINOOK 

BEaids ~se~: IAII! Mire o es se : 31 1 
IU!BIR RILKASID: 9834 ,... 

YIAR Of RITORR -

RICOYIBY ARIA 1987 1988 1989 1990 1991 1992 TOTAL S RITOBB 
BIVIR SYSTI! TRAPS 

BORRIVILLI TRAP 0 1 0 3 4 0 8 0.081 
OCIU FISB!RllS 

ALASlA 0 0 1 3 1 0 5 0.051 -BRITISH COLUMBIA 0 0 1 2 3 0 6 0.061 
MASBIHGTOR 0 0 0 0 1 0 1 0.010 

BIYIB SPORT 
COLUMBIA R. ABOVE SHAii B. 0 0 0 0 1 0 1 0.010 

BIVIR COB!IRCIAL 
COHIRCIAL BIT 0 0 2 1 2 0 5 0.051 ,.. 

IBDIAH f ISBIRIIS 
IRDIAR GIHIBAL 0 0 0 1 0 0 1 0.010 
rALL IBDIAH BIT 0 0 0 2 3 0 5 0.051 

BATCBIBIIS 
PBIIST RAPIDS B. 0 0 2 0 0 0 2 0.020 ,.,. 

STRIA! SUBVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 6 12 15 0 34 0.346 
PIBCIHT or RECOVERY 0.0 2.9 17.6 35.3 44.1 0.0 

I'S\ 



Appendix Table 11.4.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 1 
to 8 July 1987. 

Kaster file Date : 22 f ebruar~ 1993 
BILIASI GROUPS IHCLODID: 8709 

4\ 1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 

FALL CHINOOK 

Mire8~~~~: ~::~~ J!Ili2 
HUMBER BILIASID: 10001 

,..._ 

BICOVIBY ABU 1987 
YIAB or BITUBH 
1988 1989 1990 1991 1992 TOTAL I BITURB 

BIVIB SYSTEM TRAPS 
BOBRIVILLI TRAP 0 2 0 2 0 5 0.050 

OCIAH rISHIRllS 
ALASKA 0 0 0 1 2 0 3 0.030 
BRITISH COLOKBIA 0 0 0 2 3 0 5 0.050 . 
OBIGOB 0 0 0 1 0 0 1 0.010 

BIV!R SPORT 
COLOMBIA R. ABOVE SHAii R. 0 0 0 0 3 0 3 0.030 

BIVIR COKMIRCIAL .... COKKIBCIAL HT 0 0 0 1 3 0 4 0.040 

IBDIAB lISBIBllS 
FALL IHDIAR HIT 0 0 1 3 0 5 0.050 

BATCHBIIS 
PRIIST RAPIDS B. 0 1 2 2 0 0 5 0.050 

STREAK SORVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 3 3 11 H 0 31 0.310 
PIRCIHT or BICOVIBY 0.0 9.7 9.7 35.5 45.2 0.0 



Appendix Table 11.5.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 

(fl!\ McNary Dam to below Bonneville Dam from 8 
to 14 July 1987. 

Kaster file Date : 22 lebruarl 1993 
RILIASI GROUPS IRCLODID: 8709 

1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BEaads Used: fAISi Mire o es Used: 319 3 
HOHBIR RILUSID: 10000 ,... 

-

RICOVIRY ARIA 
YIAB or RKTOBH 

1987 1988 1989 1990 1991 1992 TOTAL S BKTURK 
RIVIR SYSTKH TRAPS 

BOHHIVILLI TRAP 0 4 0 6 1 0 11 0.110 
OCIAB rISBIBIIS ~ 

ALA SU 0 0 0 4 0 0 4 0.040 
BRITISH COLOKBIA 0 1 0 2 3 0 6 0.060 
OBIGOH 0 0 1 0 0 0 1 0.010 

RIVER SPORT 0 0 0 0 0 0 0 0.000 
RIVIR COHKIRCIAL 

COHHRCIAL HT 0 0 0 1 4 0 5 0.050 pa. 

IBDIAH lISBIRIIS 
HLL IBDIAH HIT 0 . 0 0 4 2 0 6 0.060 

BATCBIRIIS 
PRIIST RAPIDS B. 0 0 0 1 0 0 1 0.010 

STRIAH SURVEY fS\ 

GIHIRAL 0 0 0 0 2 0 2 0.020 

TOTALS 0 5 1 18 12 0 36 0.360 
PIBCIRT or BICOVIRJ 0.0 13.9 2.8 50.0 33.3 0.0 



I '-·I \ 

Appendix Table 11.6.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 15 
to 30 July 1987. 

Kaster file Date : 22 f ebruarJ 1993 
RILIASI GROUPS IHCLODKD: 8709 

~ 1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 

FALL CHINOOK 

B~ands ~sed: lllS3 Mire odes sed: 001 
HOBBIR RILIASID: 9392 

~ 
YIAR or RKTORH 

RICOVIRY ARIA 1987 1988 1989 1990 1991 1992 TOTAL S RITUBH 
BIVIB SISTI! TRAPS 

BORHIVILLI TRAP 0 5 0 10 6 0 21 0.22( 
OCIAB fISBIRIIS 

ALA SU 0 1 1 6 4 0 12 0.128 
BBITISB COLUKBIA 0 0 1 7 2 0 10 0.106 
MASBIBGTOH 0 0 1 0 0 0 1 0.011 
OBIGOH 0 1 0 0 0 0 1 0.011 

RIVER SPORT 
COLUMBIA R. BILOH SHAll B. 0 0 0 0 - 0 0.011 

RIYIR COKKIRCIAL 
COKHIRCIAL HT 0 0 1 2 0 4 0.043 

IHDIAR flSBIRllS 
IBDIAH GIHIRAL 0 0 0 1 0 0 1 0.011 
rALL IHDIAH HIT 0 0 1 7 12 1 21 0.224 

BATCBIRIIS 
PRIIST RAPIDS B. 0 1 0 0 0 0 1 0.011 

STRIA! SURVEY 
GKHIRAL 0 0 1 1 3 0 5 0.053 

OTHER 0 0 0 0 1 0 1 0.011 

TOTALS 0 8 6 33 31 1 79 0.841 
PIBCIRT or RICOVIBY 0.0 10.1 7.6 41.8 39.2 1.3 ~ 



Appendix Table 11.7.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 30 

I~ 
July to 14 August 1987. 

!aster Jile Date : 22 f ebruar~ 1993 
BILIASI GROUPS IRCLUDID: 8709 

1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BCands Osei: l'l~l Mire odes Use : 3 6 
RUKBIB BILIASID: 10000 

YIAB or RITDRB 
~ 

BICOYIRY ARIA 1987 1988 1989 1990 1991 1992 TOTAL S RITOBH 
BIVIR SYSTIK TRAPS 

BOHHIYI LL! TRAP 0 11 0 9 7 2 29 0.290 
PRllST RAPIDS TBAP 0 0 0 0 1 0 1 0.010 

OCIAR rISBIBIIS ~ 
ALA SU 0 0 0 7 12 0 19 0.190 
BRITISH COLUBBIA 0 0 2 11 8 0 21 0.210 
IASBIHGTOH 0 3 0 1 0 0 4 0.040 

BIVIR SPORT 0 0 0 0 0 0 0 0.000 
BIYIR COB!IBCIAL 

CO!HRCIAL HIT 0 0 1 6 6 0 13 0.130 ,.... 

IBDIAR fISBIRl!S 
IRDUH G!HIRAL 0 0 0 1 0 0 1 0.010 
rALL IHDIAH HT 0 0 2 20 10 0 32 0.320 

BATCBIBIIS 
MILLS B. 0 0 1 0 1 0 2 0.020 PRIEST RAPIDS B. 0 3 0 2 2 0 7 0.070 ~ 
SPBIHG CRiil B. 0 0 0 1 0 0 1 0.010 

STRIA! SURVEY 
GIHIBAL 0 0 1 2 2 0 5 0.050 

TOTALS 0 17 7 60 49 2 135 1.350 ,,,. 
PIRCIRT or RECOVERY 0.0 12.6 5.2 U.4 36.3 1.5 



~ 
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Appendix Table 12.0.--Summary of all recoveries of adult fall 
chinook salmon released as juveniles below 
McNary Dam in 1988. 

Kaster file Date : 22 f ebroarI 1993 
RILKASI GROUPS IBCLUDID: 8804 8804B 8804C 8804D 88041 88041 88046 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Mire8~~a~: ~::~; ~tl~ls ~!l~i1 ~tl~ls ~tlJt9 ~tillo ~tili8 ~!1~19 
HUHBIB BILIASID: 

RECOVERY ARKA 
YIAR or BITORH 

1988 1989 1990 1991 1992 1993 TOTAL 
BIYIR SYSTEH TRAPS 

BOHRIYILLI TRAP 0 0 2 1 1 0 4 
OCIAH fISBIRIIS 

BRITISH COLUMBIA 0 0 1 0 0 0 1 
ORIGOH 0 0 1 0 0 0 1 

RIVIB SPORT 0 0 0 0 0 0 0 
RIVIB COHHIRCIAL 

COKHKRCIAL HIT 0 0 0 0 0 1 

IRDIAR fISBIRIIS 
rALL IBDUR RKT 0 0 2 1 0 0 3 

BATCHEBIIS 
PRIIST RAPIDS H. 0 0 0 0 0 1 

STRIA! SURVEY 
GIHERAL 0 0 0 1 0 0 1 

TOTALS 0 1 7 3 1 0 12 
PERCIRT Of BECOYIRY 0.0 8.3 58.3 25.0 8.3 0.0 

60010 

S RITORH 

0.007 

0.002 
0.002 
0.000 

0.002 

0.005 

0.002 

0.002 

0.020 



Appendix Table 12.1.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
13 to 21 June 1988. 

!aster File Date : 22 f ebruarI 1993 
RILIASI GROUPS IRCLUDID: 8804 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Nire8E~~:: ~::~~ ~!lils 
HOHIR BILIASID: 

BICOYIRY AREA 1988 
YIAB or RITUBH 
1989 1990 1991 1992 1993 TOTAL 

BIVIR SYSTEM TRAPS 
BORHIVILLI TRAP 0 0 1 1 0 0 2 

OCIAR FISBIRIIS 
OHGOH 0 0 1 0 0 0 1 

RIVIR SPORT 0 0 0 0 0 0 0 
BIVIB COHHIBCIAL 0 0 0 0 0 0 0 
IHDIAB f ISBIBIIS 

HLL IHDI!R HIT 0 0 1 0 0 0 1 
BATCBIRIIS 0 0 0 0 0 0 0 
STREAK SURVEY 0 0 0 ·o 0 0 0 

TOTALS 0 0 3 1 0 0 
PIRCIHT or RICOVIRY 0.0 0.0 75.0 25.0 0.0 0.0 

10002 
~ 

X RITUBH 

0.020 

0.010 ~ 

0.000 
0.000 

0.010 
/flt\ 

0.000 
0.000 

0.040 
~ 



~ 

Appendix Table 12.2.--Recoveries of adult fall chinook·salmon 
released as juveniles below McNary Dam from 
23 to 26 June 1988. 

!aster file Date : 22 f ebruar~ 1993 
RILIASI GROUPS INCLUDED: 8804 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

. BEa~ds ~se~: ~!JJ3 Mire o es se : 48 
HUHBIR RILIASID: 

YIAR or RITURH 
RICOVERY ARIA 1988 1989 1990 1991 1992 1993 TOTAL 

BIVIR SYSTIH TRAPS 
BOHHIVILLI TRAP 0 0 0 1 0 2 

OCIAH rISBERUS 0 0 0 0 0 0 0 
RIVER SPORT 0 0 0 0 0 0 0 
RIVIR COKHERCIAL 0 0 0 0 0 0 0 
IBDIAH fISBIRIIS 

fALL IRDIAB HIT 0 0 0 0 0 1 
BATCBIRIIS 

PRIIST RAPIDS B. 0 1 0 0 0 . 0 1 
STBK!H SURVEY 0 0 0 0 0 0 0 

TOTALS 0 2 0 1 0 4 
PIRCIKT or RICOVIBY 0.0 25.0 50.0 0.0 25.0 0.0 

10002 

X RITORH 

0.020 
0.000 
0.000 
0.000 

0.010 

0.010 
0.000 

0.040 



Appendix Table 12.3.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
27 June to 1 July 1988. 

laster File Date : 22 f ebruarl 1993 
BILIASI GBOOPS IRCLODID: 8804 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

NireBE:~~: ~::~~ ~!IJts 
HUHBER BILKASID: 

UAR or RITORH 
BICOVIRY AHA 1988 1989 1990 1991 1992 1993 TOTAL 

BIVIR SYSTll TRAPS 0 0 0 o. 0 0 0 
OCIAH rISBIRIIS 

BRITISH COLOMBIA 0 0 1 0 0 0 1 
RIVER SPORT 0 0 0 0 0 0 0 
RIVIB COKKIBCIAL 0 0 0 0 0 0 0 
IRDIAH flSBIRIIS 0 0 0 0 0 0 0 
HATCHERIES 0 0 0 0 0 0 0 
STREAK SURVIY 0 0 0 0 0 0 0 

TOTALS 0 0 1 0 0 0 1 
PIRCIBT or BICOYIRY I 0.0 0.0 100.0 0.0 0.0 0.0 

10002 (9\ 

I RITORH 
0.000 

0.010 (91 

0.000 

0.000 

0.000 

0.000 ~ 

0.000 

0.010 

(St. 
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Appendix Table 12.4.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
5 to 13 July 1988. 

!aster file Date : 22 lebruarl 1993 
RILIASI GROUPS INCLUDED: 8804 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

MireBE~~~: ~::~; ~!~J!o 
RO!BIR RILIASID: 

BICOVIBY ARIA 
YIAR or RKTORH 

1988 1989 1990 1991 1992 1993 TOTAL 
BIVIB SYSTI! TRAPS 0 0 0 0 0 0 0 
OCEAB rISHKRUS 0 0 0 0 0 0 0 
BIViB SPORT 0 0 0 0 0 0 0 
BIVIR CO!!IBCIAL 0 0 0 0 0 0 0 
IBDIAH f ISRKBIIS 

fALL IRDUH HIT 0 0 0 1 0 0 1 
BATCBIRllS 0 0 0 0 0 0 0 
STRIA! SURVEY 0 0 0 0 0 0 0 

TOTALS 0 0 0 0 0 1 
PIBCIHT or RICOVIRY 0.0 0.0 0.0 100.0 0.0 0.0 

10002 

S RITOBH 
0.000 
0.000 
0.000 
0.000 

0.010 
0.000 
0.000 

0.010 



Appendix Table 12.5.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
13 to 14 July 1988. ~ 

!aster file Date : 22 f ebruarJ 1993 
BILIASI GROUPS IRCLODID: 8804 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Nire8E:~:: ~:=~~ ~t~~i8 
HOBBIR RILIASID: 5008 r-. 

llCOVERY ARIA 
UAR or BETDBH 

1988 .1989 1990 1991 1992 1993 TOTAL I BITORB 
BIVIR SYSTIB TRAPS 0 0 0 0 0 0 0 0.000 
OCKAR rISBIRI!S 0 0 0 0 0 0 0 0.000 
BIVIR SPORT 0 0 0 0 0 0 0 0.000 (91 

RIVER COBBIBCIAL 
COBHIRCIAL HT 0 0 1 0 0 0 1 0.020 

IHDIAH f ISBKBIIS 0 0 0 0 o· 0 0 0.000 
BATCBIBIIS 0 0 0 0 0 0 0 0.000 

~ 

STRIA! SORVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 1 0 0 0 1 0.020 
PIRCllT or RICOVIRY 0.0 0.0 100.0 0.0 0.0 0.0 



fa'\ 
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Appendix Table 12.6.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
18 to 21 July 1988. 

Kaster file Date : 22 Februar~ 1993 
BILIASK GROUPS IHCLUDID: 8804 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Mire8E:~~: I::~~ ~!J~l9 
HOKBIB BILIASID: 

YIAR or RITOBH 
RICOYIBY ABBA 1988 1989 1990 1991 1992 1993 TOTAL 

RIVIR SYSTIK TRAPS 0 0 0 0 0 0 0 

OCIAH rISBIBIIS 0 0 0 0 0 0 0 

RIVIR SPORT 0 0 0 0 0 0 0 

BIYIB COKKIBCIAL 0 0 0 0 0 0 0 

IHDI!H f ISBIBIIS 0 0 0 0 0 0 0 

B!TCBERIIS 0 0 0 0 0 0 0 

STREAK SORYIY 
GIBIBAL 0 0 0 1 0 0 1 

TOTALS 0 0 0 0 0 

PIRCIBT or BICOVIRY 0.0 0.0 .0.0 100.0 0.0 0.0 

4992 

X BITORB 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.020 

0.020 
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Appendix Table 13.0.--Summary of all recoveries of adult fall 
chinook salmon transported as juveniles by 
barge from McNary Dam to below Bonneville 
Dam in 1988. 

Master File Date : 22 f ebruarI 1993 
BILIASI GROUPS IRCLODID: 8803 8803B 8803C 8803D 88031 88031 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
.FALL CHINOOK 

MireBE~~:: ~::~~ l!l~lo ~!l~i1 ~ll~~l ~!1~~2 ~!J!i3 1!1~~4 
BOHBIR BILIASID: 60013 

YIAB or BETORH 
RECOVERY ARIA 1988 1989 1990 1991 1992 1993 TOTAL S BITORH 

BIYIR SYSTEM TRAPS 
BOHHIVILLI TRAP 0 0 3 4 4 0 11 0.018 

,.. OCIAH rISBKRIIS 
ALASU 0 0 3 5 0 0 8 0.013 
BRITISH COLOMBIA O· 1 1 4 0 0 6 0.010 
NASBIHGTOH 0 0 1 0 0 0 1 0.002 

BIVIR SPORT 
COLOMBIA R. BELON SHAii B. 0 . 0 1 1 0 3 0.005 
COLUMBIA R. ABOVE SHAii R. 0 0 0 1 0 2 0.003 

RIVER COMHIBCIAL 
COMHRCIAL HIT 0 0 4 2 0 7 0.012 

IHDIAH fISBIRIIS 
IBDIAH GIRIRAL 0 0 1 0 0 0 1 0.002 
rALL IHDIAH HIT 0 0 0 5 4 0 .9 0.015 

BATCBEBIIS 
PRIEST RAPIDS B. 0 1 3 0 0 5 0.008 

STRUM SORVIY 
GIHEBAL 0 0 0 1 0 0 1 0.002 

TOTALS 0 3 11 28 12 0 54 0.090 
PIRCIHT or RECOVERY 0.0 5.6 20.4 51.9 22.2 0.0 



Appendix Table 13.1.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 13 ,«\ 

-
to 21 June 1988. 

Kaster file Date : 22 rebruarI 1993 
RILIASI GROUPS IRCLODID: 8803 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 

FALL CHINOOK 

. BEands ~se~: Rtl~l Hire odes se : 2 0 
ROKBKR RKLIASID: . 10002 c4\ 

BICOVIRY ARIA 
YIAR or RITORH 

1988 1989 1990 1991 1992 1993 TOTAL I RITORH 
BIVIR SYSTIH TRAPS 

BOHHKVILLI TRAP 0 0 2 0 1 0 3 0.030 
OC!H rISBIBIIS 0 0 0 0 0 0 0 0.000 ,.. 
RIVIR SPORT 

COLUMBIA R. BILOH SHAKE R. 0 0 1 0 1 0 2 0.020 
BIVIR COHKIRCIAL 0 0 0 0 0 0 0 0.000 

. IHDIAH f ISBIBIIS 0 0 0 0 0 0 0 0.000 
BATCBKRIIS (Sti 

PRIIST RAPIDS B. 0 0 0 1 0 0 1 0.010 
STRIA! SORVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 3 1 2 0 6 0.060 (Ill>. 

PIRCIHT or BICOVIRY 0.0 0.0 50.0 16.7 33.3 0.0 



Appendix Table 13.2.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 21 
to 23 June 1988. 

Kaster file Date : 22 rebruarl 1993 
RKLIASI GROUPS IBCLUDID: 8803 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BEands Used: RA}U2 
Mire odes Used: 23 261 

HUBBIB RILIASID: 10003 

BICOVIRJ ARIA 
UAR or RITURH 

1988 1989 1990 1991 1992 1993 TOTAL I RITORB 
BIVIR SYSTIB TRAPS 0 0 0 0 0 0 0 0.000 

OCIAH rISBIBIIS 
· ALASlA 0 0 1 1 0 0 2 0.020 

RIVIR SPORT 0 0 0 0 0 0 0 0.000 

RIVIR COBBIRCIAL 0 0 0 0 0 0 0 0.000 

IRDIAR JISBIRIIS 0 0 0 0 0 0 0 0.000 

BATCBIRIIS 
PRIEST RAPIDS B. 0 0 1 0 0 0 1 0.010 

STREAM SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 1 0 0 3 0.030 
PIRCIHT or RICOYIRY 0.0 0.0 66.7 33.3 0.0 0.0 



Appendix Table 13.3.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 23 
to 26 June 1988. 

Kaster lile Date : 22 Jebruar~ 1993 
BILIASI GROUPS IRCLQDID: 8803 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 

FALL CHINOOK 

BEands Used: RAIU3 
Mire odes Used: 232301 

HO!BIR RILIASID: 10002 
·~ 

RICOVIBY ARIA 
YIAR or RITDRH 

1988 1989 1990 1991 1992 1993 TOTAL X RITUBH 
RIVIR SYSTIK TRAPS 

BORRIVILLI TRAP 0 0 1 2 1 0 4 0.040 
OCKAI f ISBKBllS 0 0 0 0 0 0 0 0.000 ,.. 
BIVIR SPORT 0 0 0 0 0 0 0 0.000 
RIVER COHHIRCIAL 0 0 0 0 0 0 0 0.000 
IRDIAR JISBIRIKS 

IHDIAH GIRIBAL 0 0 1 0 0 0 1 0.010 
BATCBIRllS (9\ 

PBIIST RAPIDS B. 0 1 0 0 0 0 1 0.010 
STBIAB SUBVIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 2 2 1 0 6 0.060 -. 
PIRC!BT or BICOVIBY 0.0 16.7 33.3 33.3 16.7 0.0 



Appendix Table 13.4.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 27 
June to 1 July 1988. 

Kaster file Date : 22 Jebruar' 1993 
RILIAS! GROUPS IHCLODID: 8803 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 

FALL CHINOOK 

Mire8~~~:: ~:=~~ '!1~~2 
HO!BEB BILIASID: 10002 .-, 

BICOVIRY ARIA 
YIAR or RITORH 

1988 1989 1990 1991 1992 1993 TOTAL X BITORH 
BIVIR SYSTIK TRAPS 0 0 0 0 0 0 0 0.000 
OCIAH rISBIRIIS 0 0 0 0 0 0 0 0.000 
BIVIB SPORT 0 0 0 -0 0 0 0 0.000 
BIVIR COKHKRCIAL 

COMHRCIAL HT 0 0 0 1 0 0 1 0.010 
IBDIAR IISBIRIIS 

IALL IRDIAR HIT 0 0 0 3 0 0 3 0.030 
BATCBIRIIS 

PRUST RAPIDS B. 0 0 0 2 0 0 2 . 0.020 
STBIAM SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 0 6 0 0 6 0.060 
PIBCIHT or RICOVIRY 0.0 0.0 0.0 100.0 0.0 0.0 



Appendix Table 13.5.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to bel9w Bonneville Dam from 5 
to 13 July 1988. 

Kaster file Date : 22 f ebruarl 1993 
B!LIASI GROUPS INCLUDED: 8803 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BEaads ~sed: l'Ii~ Mire o es sed: 32 3 

HUKBIR R!LIASID: 10002 
/S'I 

RICOVIRY ARIA 
HAR or RKTOBH 

1988 1989 1990 1991 1992 1993 TOTAL S BITORR 
BIVIR SYSTEM TRAPS 

BOBHIYILLI TRAP 0 0 0 2 0 0 2 0.020 

OCIAB llSBIRIIS 
ALA SU 0 0 0 2 0 0 2 0.020 ,., 
BRITISH COLOMBIA 0 0 1 2 0 0 3 0.030 
NASBIHGTOH 0 0 1 0 0 0 1 0.010 

RIVER SPORT 
COLUMBIA R. ABOVE SB!ll R. 0 0 0 0 1 0 1 0.010 

BIVIR COHK!BCIAL 
~ COHHBCUL HT 0 0 0 3 1 0 4 0.040 

IHDIAH !ISBKRIIS 
rALL IBDIAB BIT 0 0 0 0 1 0 1 0.010 

BATCBIRIIS 0 0 0 0 0 0 0 0.000 
STBIAH SURVEY 0 0 0 0 0 0 0 0.000 

f"" 

TOTALS 0 0 2 9 3 0 u o.uo 
PIBCIHT or BICOVIRY 0.0 0.0 14.3 64.3 21.4 0.0 



Appendix Table 13.6.--Recoveries of adult fall. chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 13 
to 21 July 1988. 

!aster file Date : 22 f ebruarJ 1993 
RILIASI GROUPS IHCLUDID: 8803 

19\ 1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

MireBE~~~: ~::~; ~!1!~4 
BOKBIR RKLIASKD: 10002 

"'· YEAR or BITORH 
RICOVKRY ARIA 1988 1989 1990 1991 1992 1993 TOTAL X RITOBH 

BIVIR SYSTIK TRAPS 
BOHHIVILLI TRAP 0 0 0 0 2 0 2 0.020 

OCIAH fISBEBIIS 
ALASKA 0 0 2 2 0 0 4 0.040 
BRITISH COL~!BIA 0 1 0 2 0 0 3 0.030 

RIVER SPORT 
COLD!BIA R. BILOH SHAii R. 0 0 0 0 0 1 0.010 
COLOMBIA B. ABOVE SHAii B. 0 0 0 0 0 1 . 0.010 

BIVIB COKHERCIAL 
COHIBCIAL HT 0 1 0 0 1 0 2 0.020 

IHDIAB fISBERIIS 
fALL IRDIAB HIT 0 0 0 2 3 0 5 0.050 

BATCBIRIIS 0 0 0 0 0 0 0 0.000 
STBIAM SURVEY 

GIHIRAL 0 0 0 0 0 0.010 

TOTALS 0 2 2 9 6 0 19 0.190 
PIBCIRT or BICOVIRY 0.0 10.5 10.5 47 .4 31.6 0.0 
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Appendix Table 14.0.--Summary of steelhead marked at Lower Granite Dam for release site study in 1992. 

Brand position,a 
Replicate Release Marking Release symbol, and Wire-tag Number barged 

number site period date orientation.b code Hatchery Wild Total 

1 Tongue Pt. 1-2 May 4 May RAL-1 23-24-45 8,400 799 9,199 
Bonneville 1-2 May 4 May LAF-1 23-24-19 8,527 1,213 9,740 

c Bonneville 3 May 6 May RAL-2 23-24-46 7,128 2,443 9,571 
Bonneville 3 May. 6 May LAF-2 23-24-16 9,613 534 10,147 

2 Tongue Pt. 7-8 May 10 May RAU-1 23-24-47 8,315 1,103 9,418 
Bonneville 7-8 May 10 May LAF-3 23-24-14 9,259 1,026 10,285 

3 Tongue Pt. 9 May 12 May RAU-2 23-24-48 7,873 1,264 9,137 
Bonneville 9 May 12 May LAF-4 23-24-18 8,912 1,237 10,149 

4 Tongue Pt. 13 May 16 May RAU-3 23-24-49 8,147 971 9, 118 
Bonneville 13 May 16 May ~V-1 23-24-20 9,084 989 10,073 

5 Tongue Pt. 15 May 18 May RAU-4 23-24-50 7,986 1,234 9,220 
Bonneville 15 May 18 May LAV-2 23-24-21 8,915 1,197 10, 112 

6 Tongue Pt. 19-20 May 22 May RAZ-1 23-24-44 8,738 536 9,274 
Bonneville 19-20 May 22 May LAV-3 23-24-22 9,547 671 10,218 

Total 120,444 15,217 135,661 

RA and LA (position) indicate right and left anterior sides of fish, respectively. 

b Orientation refers to rotation of brand around its center point. 

c Both groups were released below Bonneville Dam because of an emergent need for the barges at Lower Granite Dam. 
Therefore, this release lot will not be used for statistical analysis of adult returns. 
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Appendix Table 15.0.--Mortality and tag loss of tagged steelhead 
held 24 hours at Lower Granite Dam in 1992. 

Wire-tag Number 
Date code held Mortality Lost tags 

3 May 23-24-46 48 1 0 
3 May 23-24-16 53 0 1 

7 May 23-24-47 52 0 1 
7 May 23-24-14 48 0 1 

9 May 23-24-48 50 1 0 
9 May 23-24-18 50 0 0 

13 May 23-24-49 52 0 0 
13 May 23-24-20 51 0 0 

15 May 23-24-50 50 1 0 
15 May 23-24-21 49 0 0 

20 May·· 23-24-44 50 0 0 
20 May 23-24-22 21. .! 0 

Total 604 4 3 

Mortality and tag loss (%) 0.7 0.5 
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SUMMARY 

Objectives for FY 1992 

1. Determine the hatchery:wild ratios of transported and control spring and 
summer chinook salmon from scales of juveniles and adults sampled at Lower 
Granite Dam. 

2. Determine the effects of transport on age at maturity, growth, migration 
timing, and other life history characteristics from scales of adult spring 
and summer chinook salmon and steelhead at Lower Granite Dam. 

Accompl;shments ;n FY 1992 

We read the scales from 1,660 juvenile chinook salmon, 471 adult spring 
chinook salmon, and 314 adult summer chinook salmon from the run-at-large and 
classified their rearing origin as hatchery or wild. We examined scales from 
13 spring chinook salmon, 3 summer chinook salmon, and 203 summer steelhead 
marked for the transportation study and tested for differences in life history 
and growth characteristics between transport and control groups. 

Find;ngs in FY 1992 

We estimated that 11.6% (+2.7%) of the juvenile outmigration of spring 
and summer chinook salmon was wild, while 11.3% {+4.8%) of the spring chinook 
salmon and 35.8% {+6.3%) of the summer chinook salmon returning past Lower 
Granite Dam were wild fish. We found no differences in life history, 
migration timing, or growth between transported and control groups of chinook 
salmon. We found that transportation or natural migration may have differing 
effects on hatchery and wild summer steelhead. 

INTRODUCTION 

Since 1975, run sizes of spring and summer chinook salmon in the Snake 
River have decreased to historical lows with completion of Ice Harbor, Lower 
Monumental, Little Goose, and Lower Granite dams. The Columbia Basin Fish and 
Wildlife Authori.ty has implemented a large-scale transportation program in an 
effort to eliminate mortality of juvenile salmonids caused by dam passage. 
Although decisions have been made to implement transport at near maximum 
levels, definitive data on survival benefits of transporting spring chinook 
salmon are lacking {Matthews et al. 1990). Transportation benefits for spring 
chinook salmon have been difficult to evaluate because of inadequate adult 
returns and unexplained variability in existing return data. This variation 
may be caused by unknown proportions of hatchery and wild fish in the 
experimental transport and control samples. 

In 1988, the National Marine Fisheries Service {NMFS) began a pilot 
study to evaluate the feasibility of using PIT tagged wild spring chinook 
salmon to determine transportation benefits to wild fish. However, the 10% 
recover~ rate for marked fish at Lower Granite Dam (LGD) makes this method 
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impractical in a large study because of the large volume of wild fish that 
would have to be tagged and the high cost of PIT tags. 

· Discriminant analysis (DA) of fish scale patterns is an accepted method 
of identifying hatchery or wild origins of salmon. Between 1978 and 1987, 
Oregon Department of Fish and Wildlife (ODFW) used DA to correctly classify 
85-95% of-hatchery and wild coho salmon caught in ocean fisheries off Oregon 
(Bergerson 1988). Fryer and Schwartzberg (1990) used DA to correctly classify 
84-91% of hatchery and wild spring chinook salmon from the Deschutes, 
Wenatchee, Grande Ronde, and Imnaha rivers. DA will be used as an alternative 
method to estimate the wild and hatchery composition of the run-at-large as 
well as fish in the experimental transport and control groups for the NMFS 
transportation study. 

Benefits of transport have been evaluated in terms of smolt-to-adult 
survival. Transport may have effects on the life history dynamics of the 
populations that need to be understood to evaluate fully the benefits of 
transport programs. It is reasonable to expect that fish that are transported 
320 miles from LGD to below Bonneville Dam in 1-3 days and control fish that 
migrate volitionally the same distance in 20-60 days may differ in migration 
timing, growth, and age at maturity. Park (1985) found that steelhead 
transported·from Little Goose and Lower Granite dams returned to hatcheries 
later than non-transported fish. · 

In 1991 we began scale analysis on returning adults and found that wild 
fish made up 20.1% and 54.3% of the spring and sununer chinook salmon runs past 
LGD (Borgerson 1992), respectively. We also measured scale growth on chinook 
salmon and steelhead used in the 1989 transport experiment, but found no 
outstanding differences between control and transport groups. Comparing the 
wild fish component of the outmigrating juveniles to that of the returning 
adults from the same brood year.will be of particular interest in future scale 
analyses. 

METHODS 

Scale Preparation and Reading 

Scale collection ·involved three agencies and two tribes. Personnel from 
NMFS collected the mixed-stock groups of chinook salmon and steelhead from 
LGD. Personnel from Idaho Department of Fish and Game, ODFW, and the Nez 
Perce and Umatilla tribes collected the known origin scales used to develop 
the discriminant functions. We provided diagrams showing location of the key 
scale area (Nicholas and Van Dyke 1982) and sample procedures so all 
collections were sampled by the same methods. 

Mixed-stock spring and sununer chinook salmon from LGD were collected 
proportionally throughout the run-at-large. We selected sample sizes for all 
groups so that the analysis would yield a 95% confidence interval that was 
+25% of the point estimate (Worlund and Fredin 1962). Because the percentage 
of wild fish in the sample affects the size of the confidence interval, we 
started our study by assuming that wild fish would comprise 5-10% of the 
juvenile population and 20% of the adult population. Based on these criteria, 
we set the sample size requirements at 1,750 per group of juveniles and 550 
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per group of adults. All summer steelhead marked for the transportation study 
were sampled for scales. 

We mounted the scales from LGD on gummed cards and made acetate 
impressions. Scales collected at other locations were mounted and pressed by 
the collecting agency. All collectors provided location, length, date, 
presence or absence of mark, and sex data for each sample. 

We used an Apple Ile microcomputer, Altec digitizing board, and Scale 
Reader Program software (Mullen 1984) to measure and record scale 
measurements. The scale image was enlarged to 88x magnification using a 
microfiche reader. Measurements were made along a radius 200 to the anterior
posterior axis on the ventral side of the scale. We made two groups of 
measurements; one group consisted of extensive measurements in the freshwater 
zone on all chinook salmon scales used for the hatchery or wild DA (Figure· I). 
A second set of measurements was made on the portion of the scale that 
represented juvenile migration and early ocean residence of all chinook salmon 
and summer steelhead that were marked for the transportation study (Figure 2). 
After reading the scales, measurement data were transferred from the Apple Ile 
computer to an IBM-compatible computer for computation of additional variables 

rC'\ (Table 1) and final analysis. 

Hatchery or w;1d Class;ficat;on of Ch;nook Salmon 

We used discriminant analysis to classify spring and summer chinook 
salmon by hatchery or wild origin. For discriminant analysis to provide 

. meaningful results, the training populations of known origin samples used to 
develop the function must be representative of the groups within the unknown 
sample. We used samples scales from various streams based on the estimated 
contribution of fish from that stream to the overall population. For example, 
the wild spring chinook salmon training population was weighted so that 1/4 of 
the samples were from Oregon tributaries and 3/4 were from Idaho tributaries. 
The hatchery training populations were composed of scale samples in proportion 
to the release numbers from each hatchery and the approximate survival of the. 
hatchery group. Appendix Table A contains a list of specific locations where 
scales used in training populations were collected. 

Ideally, the samples making up the training populations would be from 
the same brood years as the samples in the unknown groups. Since field 
personnel were unable to collect·sufficient known samples from any one year, 
we used as many known samples from the current brood years as were available 
and augmented the training populations with fish from previous brood years 
that were reared most similarly to current production strategies. With each 
new year of analysis, we add current year scales to the training populations 
and remove scales that are from the oldest brood years. 

We developed three linear discriminant functions using BMDP Statistical 
Software 88 Release (Dixon et al. 1988). One function classified combined 
spring and summer chinook salmon juveniles. A second function classified 
adult spring chinook salmon, while the third was developed for adult summer 
chinook salmon. All three functions classified the fish according to hatchery 
or wild origin. Variables were added to or removed from the fµnction in a 
step-wise method based on their F values. The juvenile chinook salmon 
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Anterior-Posterior 
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cc25 

2c0 Radius 

cc28 

~~~~~;;tc~clS19 cc22 FWRAD, FWCC = 20 
~=ccl3 ccl 6 FWANN 
----'!7~ eel O 

~----c_c_ cc4 
NR 

Figure 1. Measurements of scale growth used to discriminate between hatchery 
and wild chinook salmon. The scale is from~ wild spring chinook salmon 
sampled in Capehorn Creek, tributary to North Fork of the Salmon River. 
Measurement labels are defined in Table 1. 
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Figure 2. Measurements of scale growth that occurred during juvenile 
migration and early ocean residence. The scale is from a hatchery reared 
summer steelhead marked as part of the control group for the transport study. 
Measurement labels are defined in Table 1. 
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Table 1. Definition of scale variables read or calculated. 

Variable 

Read: 
FWCC 
NR 
FWANN 

FWRAD, OE 

CC4-CC28 

SUMCC 

OCANN 
OC4-0C25 

84 .. 

87 

Calculated: 
BWI 
BW2 
BW123 
BW56 
FWANN2 
FWAVSP 

RID6 
JMl 
JM2 
ORI 
OR2 
OR3 
OR4 
ORS 
OR6 
OR7 
ORS 
OET 

Definition 

Number of circuli in the freshwater zone. 
Radial measurement of the nucleus, also considered circulus 1. 
Radial measurement to the winter annulus of the freshwater 

zone. 
Radial measurement to the last circulus in the freshwater 

zone. 
Radial measurements in 3 circuli increments between the fourth 

and 28th circuli of the freshwater zone. 
Number of circuli between OE and the first annulus formed in 

the ocean. 
Radial measurement to the first annulus formed in the ocean. 
Radial measurements in 3 circuli increments between the fourth 

and 25th circuli of the ocean zone. 
Radial measurement to the fourth circulus counted back into 

the freshwater zone from OE, inclusive. 
Radial measurement to the seventh circulus counted back into 

the freshwater zone from OE, inclusive. 

Width of first band of 3 circuli, CC4-NR. 
Width of second band of 3 circuli, CC7 - CC4. 
Bandwidths 1, 2, and 3, CClO - NR. 
Bandwidths 5 and 6, CC19 - CC13. 
FWANN - NR. 
Average circuli spacing in the freshwater zone, 

(FWRAD-NR)/(FWCC-1). 
Ratio of bandwidths I and 6, (CC4-NR)/(CC19-CC16). 
OE - 84. 
84 - 87. 
OC4 - OE. 
OC7 - OC4. 
OCIO - OC7. 
OC-13 - OClO. 
OC16 - OC13. 
OC19 - OC16. 
OC22 - OC19. 
OC25 - OC22. 
OCANN-OE. 
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function contained four variables (FWANN2, FWAVSP, CC13, and BW123), the adult 
spring chinook function contained six variables (FWANN, FWAVSP, CC13, CC22, 
CC25, and BW2), and the summer chinook function contained five variables 
(FWANN, Rl2067, BWl, CC13, and FWAVSP). For all functions, the variable 
FWANN, representing fish size at the end of the winter in fresh water, was the 
first variable selected and was the most powerful for discriminating between 
hatchery and wild fish. 

Ideally, we would have tested the classification ability of our 
functions with additional sets of known origin samples, but that was not 
possible. Instead, we estimated correct classification using the cross 
validation method (Table 2). In 1991, we estimated the correct classification 
of our spring chinook salmon function using the jackknife method, provided by 
BMDP Statistical Software (Efron 1982), as well as the cross-validation and 
bootstrap methods (Efron and Tibshirani 1991) and found that cross validation 
provided the most conservative results. 

After the run-at-large samples were classified, we corrected.the results 
for misclassification and calculated confidence intervals using the methods of 
Worlund and Fredin (1962). A few fish that had been marked for the 
transportation study were within the run-at-large samples. We noted the 
percentage of wil~ fish within the marked transport and control groups, but we 
did not correct the estimate or calculate confidence intervals for these small 
~ubsamples. 

Table 2. Two-way classification matrixes for the known hatchery and wild 
groups of spring and summer chinook salmon used to develop discriminant 
function in 1992. · 

Stock 
Wild Hatchery Composite 

Juvenile spring and summer chinook salmon 

% Correct Classification 88.4 86.5 87.5 
Sample size 216 215 431 

Adult spring chinook salmon 

% Correct Classification· 86.9 88.6 87.8 
Sample size 160 175 335 

Adult summer chinook salmon 

% Correct Classification 91.2 93.3 92.2 
Sample size 125 119 244 
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Differences in Age Composition, Ocean Growth Rate, and Migration Timing 
Between Hatchery and Wild Fish Belonging to Experimental 

Transport and Control Groups 

We determined the age of each fish by counting winter annuli. We used a 
contingency table to compare the age compositions of transport and control 
groups of chinook salmon and sununer steelhead. 

We used two-way analysis of variance on scale measurements representing 
ocean entrance timing and growth during juvenile migration and early ocean 
residence to test for significant differences (p < .05) between hatchery and 
wild fish that were transported or used as controls in the transportation 
study. Chinook salmon were included in either the hatchery or wild group 
based on the results of the discriminant analys;s. For this analysis, spring 
and sununer run fish were pooled together. Steelhead were identified as 
hatchery fish by having clipped fins. All steelhead released from hatcheries 
in the Snake River system are fin clipped; steelhead with no clipped fins were 
assumed to be wild. Chinook salmon and summer steelhead were identified as 
belonging to experimental transport and control groups by various freeze 
brands.- (Matthews et al. 1991). For this analysis we used all fish that were 
branded in 1989, including those that were sampled and analyzed in 1991 
(Borgerson.1992). · 

To represent growth that occurred during early ocean residence, we used 
measurements of five-circuli bands beyond the ocean entrance check. To 
represent growth that occurred in the Snake and Columbia rivers during 
migration, we measured two bands of three circuli that immediately preceded 
the ocean entrance check (Figure 2). Depending on how quickly a fish 
migrated, these river bands may include growth from freshwater residence as 
well as migration. 

We used the distance between the first winter annulus formed in the 
ocean and the ocean entrance check to index the time of ocean entrance. We 
assumed that the winter annulus was formed at the same time of the year for 
all fish so if the distance between the ocean entrance check and the annulus 
was large the fish had entered the ocean "early." A small distance would 
indicate "late" ocean entrance. 

RESULTS AND DISCUSSION 

Wild or Hatchery Classification of Chinook Salmon 

Results from our hatchery or wild discriminant analysis are in Table 3. ~ 
Juvenile scales-were analyzed for the first time in 1992, while adult scales 
were analyzed in 1991 and 1992. In 1991 we found 20.1% and 54.6% wild fish in 
the spring and summer runs of adult chinook salmon, respectively. In contrast 
to the 1991 runs, we found lower percentages of wild fish in both the spring 
and summer runs of 1992, however, in both years the summer run contained a 
higher percentage of wild fish than the spring run. 

Our estimate 'in 1992 for wild spring chinook salmon was lower than 
expected given the estimated run size, hatchery returns, and redd counts. The 
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Table 3. Percentage of wild fish in the spring and summer chinook salmon 
populations sampled at Lower Granite Dam in 1992. 

Group 

Juvenile spring and 
summer chinook salmon 
(Brood year 1990) 

Adult spring 
chinook salmon 
(Brood years 1987-89} 

Adult summer 
chinook salmon 
(Brood years 1987-89) 

Estimate (+ half-width of the 
95% confidence interval) 

11.6% (+ 2.7%) 

11.3% (+ 4.8%) 

35.8% (+ 6.3%) 

majority of the 1992 return migrated to the ocean in 1990 when it was observed 
~hat some wild juveniles migrated earlier and smaller in size than wild fish 
in other years (personal communication on 19 February 1993 with Gene Matthews, 
National Marine Fisheries Service, Seattle, Washington.) Given that our 
discriminant function was developed using wild scale patterns from several 
naverage" years, we acknowledged that our function may not have classified the 
1990 outmigrants properly. We ran several simulations using scale patterns 
that might result from earlier migrating and smaller juveniles to develop 
alternate discriminant functions, but did not find a significant change in our 
estimate. 

In 1992, 16 fish with readable scales that had been branded in 1989 or 
1990 for the transportation study were recovered at LGD. Of these fish, two 
(12.5%) were classified as wild. Pooling all branded fish recovered in 1991 
and 1992 results in 3 fish branded in 1988 at McNary Dam, 43 fish branded in 
1989 for transport and control groups at LGD, and 18 fish branded in 1990 for 
the barge transport index at LGD. The percentage of wild fish in each group 
is given in Table 4. The number of fish classified as wild for each 
individual brand applied at LGD is given in Appendix Table B. Branded fish 
are not separated into spring and summer runs in either table. 

To compare branded groups (Table 4) to the run at large, we weighted the 
data from the spring and summer runs by the counts of fish over LGD (personal 
communication on 7 December 1992 with Jerrel Harmon, National Marine Fisheries 
Service, Pomeroy, Washington) and calculated that the combined run contained 
33.8% wild fish in 1991 and 18.9% wild fish in 1992 for a two-year weighted 
average of 23.8% wild fish. The .combined run at large contains both barged 
and naturally migrating fish. 
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Table 4. Percentage of wild fish in groups of fish branded and coded wire 
tagged for the transportation study, sampled at Lower Granite Dam in 1991 and 
1992. 

Dam where 
marked Mark year Group Percent wild N 

McNary 1988 Control 100 1 
McNary 1988 Barge experiment 50.0 2 

Lower Granite 1989 Control 21.4 14 
Lower Granite 1989 Barge experiment 44.8 29 

Lower Granite I990 Barge index 33.3 I8 

Differences in Age Composition, Ocean Growth Rate, and Migration Timing 
Between Hatchery and Wild Fish Belonging to Experimental 

Transport and Control Groups 

We found no significant differences between the age compositions of 
transport and control groups of chinook salmon (X2 = 0.904, p = 0.6363) or 
summer steelhead (X2 = 7.720, p a 0.4553). Age compositions for fish used in 
transportation studies at LGD are given in Table 5. For chinook salmon, 3-
year-old fish were recovered one year before scale sampling began so the 
number given in Table S for age 3 is taken from Appendix Tables 2.0 and 3.0 by 
Matthews et al. (I99I). 

We found no differences (p < .05) in any scale parameter between groups 
of barged and control chinook salmon. Also, there were no differences in 
scale variables representing early ocean growth and migration timing between 
hatchery and wild chinook salmon. Means of variables analyzed are in Table 6. 

We found significant differences in three variables between groups of 
barged and control of steelhead (Table 7). The variable ORI represents growth 
occurring immediately after ocean entrance and soon after migration or 

. transport. The other two significant variables, OR4 and ORS, occur later in 
time, probably near the middle of the sununer. The two variables, OR2 and OR3, 
which represent growth during the time between ORI and OR4, were not 
significant and cast some doubt as to how transporting could truly influence 
OR4 and ORS when it did not influence these two variables. We found 
significant differences in most variables between hatchery and wild fish. 
Wild steelhead appeared to enter the ocean earlier than hatchery fish and once 
in the ocean had better growth rates than hatchery fish. 
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Table 5. Age composition of spring and summer chinook salmon and summer 
·steelhead marked for the transportation study in 1989 and recovered through 
November 1992 at Lower Granite Dam. 

Life historya Transport Control 
Total age (Freshwater/Ocean) Number Percent Number Percent 

Spring and summer chinook salmon 

3 1/1 3 9.4 2 11.1 
4 1/2 24 75.0 15 83.3 
5 1/3 5 15.6 1 5.6 

Summer steelhead 

3 1/1 25 17.2 21 . 24.1 
4 2/1 5 3.4 5 5.7 
5· 3/1 2 1.4 2 2.3 
4 1/2 91 62.8 50 57.5 
5 2/2 20 13.8 7 8.0 
6 3/2 2 1.4 1 1.2 
5 1/3 0 1 1.2 

a Number of freshwater annuli/number of ocean annuli. 

Table 6. Two-way analysis of variance and group means for scale variables 
representing growth during juvenile migration (JM) and early ocean residence 
(OR), and ocean entrance timing (OET) for adult spring and summer chinook 
salmon from the transportation study sampled at Lower Granite Dam in 1991. 

Means 
Variable Wild Hatchery 

name Transport Control Transport Control 

JMl 61.7 59.3 60.2 56.0 
JM2 57.1 55.7 55.2 47.8 
ORI 84.1 97.0 93.5 99.3 
OR2 108.1 106.7 118.6 110.9 
OR3 106.3 104.0 112.1 105.7 
OR4 104.1 116. 7 99.6 107.9 
ORS 108.9 118.0 114.0 106.5 
OR6 110. 7 100.0 109.5 107.8 
OET 789.8 763.0. 724.9 759.0 

Sample size 13 3 16 11 
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Table 7. Two-way analysis of variance and group means for scale variables 
representing growth during juvenile migration (JM) and early ocean residence 
(OR), and ocean entrance timing (OET) for adult summer steelhead from the 
transportation study sampled at Lower Granite Dam in 1991. 

Significant differences 
Means {p < .05) 

Variable Wild Hatchery Type x origin 
name Transport Control Transport Control Type Origin interaction 

JMl 58.4 60.7 63.2 61.7 
JM2 53.8 58.1 35.5 61.5 x 
ORI .83.0 94.0 80.4 87 .9. x 
OR2 100.1 99.9 89.6 94.4 x 
OR3 104.7 112.6 89.6 94.2 x 
OR4 100.7 109.7 90.6 98.9 x x 
ORS 101.1 111.0 98.3 101.1 x x 
OR6 108.3 118.2 103.7 99.l x x 
OR7 112.6 110. 7 97.8 90.8 x 
ORS 113.7 113.3 95.1 73.5 x 
OET 747.3 804.9 551.7 515.3 . x 

Sample size 28 14 112 72 

PLANS FOR 1993 

,... 

We will repeat all work accomplished in 1992 with the exception that the ,.. 
hatchery-wild discrimination work on chinook salmon juveniles will be reduced. 
All chinook salmon juveniles released from hatcheries during the spring of 
1993 will be fin clipped. It will not be necessary to use scales to identify 
hatchery or wild origin. However, we plan to analyze scales from 800 
juveniles to test our technique and maintain a continuous data set. 
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APPENDIX TABLE A 

Stock composition of training populations used to develop discriminant 
functions for classifying spring and sumner chinook salmon 

of unknown origin. 
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Appendix Table A. Stock composition of training populations used to develop 
discriminant functions for classifying spring and summer chinook salmon of 
unknown origin. 

Training population 
location Number Percent 

Juvenile Spring and Summer Chinook Salmon 

Hatchery: 
Clearwater 3 1.4 
Dworshak 50 23.3 
Lookingglass (lmnaha) 11 5.1 
Lookingglass (Grande Ronde) 19 8.8 
McCall 15 7.0 
Pahsimeroi 14 6.5 
Powell 6 2.8 
Rapid River 42 19.5 
Red River 7 3.3 
Sawtooth 48 22.3 

215 100.0 

Wild: 
Clearwater 4 1.9 
Grande Ronde 49 22.7 
Imnaha 15 6.9 
Middle Fork Salmon 73 33.8 
Salmon 34 15.7 
South Fork Salmon 41 19.0 

216 100.0 

Adult Spring Chinook Salmon 

Hatchery: 
Clearwater 3 1. 7 
Rapid River 42 24.0 
Red River 7 4.0 
Powell 6 3.4 
Sawtooth 48 27.4 
Dworshak 50 28.6 
Lookingglass 19 10.9 

175 100.0 

Wild: 
Middle Fork Salmon 73 45.6 
Clearwater 4 2.5 
Salmon 34 21.3 
Grande Ronde 49 30.6 

160 100.0 
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Appendix Table A. Continued. 

Training population 
location Number 

Adult Summer Chinook Salmon 

Hatchery: 
McCall 54 
Pahsimeroi 37 
Lookingglass 28 

119 

Wild: 
South Fork Salmon 85 
Imnaha 40 

125 

16 

Percent 

45.4 
31.1 
23.5 

100.0 

66.7 
33.3 

100.0 



APPENDIX TABLE B 

.. 
Hatchery or w;ld class;f;cation based on scale analysis of spring and summer 
chinook salmon marked for the transportation study at Lower Granite Dam in 

1989 and recovered at the same dam ;n 1991 and 1992. 
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Appendix Table B. Hatchery or wild classification based on scale analysis of 
spring and summer chinook salmon marked for the transportation study at Lower 
Granite Dam in 1989 and recovered at the same dam in 1991 and 1992. 

Mark Classification 
Brand CWT code Number hatchery Number wild Total 

1989 Control 

LA2-l 232256 2 0 2 
LA2-2 232258 0 0 0 
LA2-3 232349 1 0 1 
LA2-4 232350 6 1 7 

LART-1 232351 1 l 0 
LART-2 232352 0 0 2 

. LART-3 232411 0 0 0 
LART-4 232412 0 0 0 

LA3-l 232413 0 0 2 
LA3-2 232414 1 1 0 
LA3-3 232415 0 0 0 
LA3-4 232415 0 0 0 

Total 11 3 14 

1989 Barge Experiment 

RAF-1 232252 0 0 0 
RAF-2 232259 3 l 4 
RAF-3 232262 1 0 1 
RAF-4 232309 3 6 9 

RA9-l 232310 2 1 3 
RA9-2 232311 1 1 2 
RA9-3 232312 2 1 3 
RA9-4 232313 0 2 2 

RASU-1 232340 1 1 2 
RASU-2 232354 1 0 1 
RASU-3 232251 1 0 1 
RASU-4 232251 0 0 0 
RASU-? ? l 0 1 

Total 16 13 29 
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Appendix Table B. Continued. 

Mark Classification 
Brand CWT code Number hatchery Number wild · Total 

_,.. 
1990 Barge Index 

~ 

RAL-1 232429 1 0 1 
RAL-4 ... 232430 2 0 2 
RAL-2 232431 4 2 6 

RAV-I 232432 0 0 0 
RAV-2 232433 3 0 3 
RAV-3 232434 2 4 6 
RAV-4 232435 0 0 0 
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