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In 1993, National Marine Fisheries Service (NMFS) research 

addressed three areas related to smolt transportation. The first 

was a continuation of adult recoveries of juveniles marked 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; and the third was an evaluation of the new PIT­

tag diversion system at Little Goose Dam. 

Barge Transportation Studies 

Projected low Snake River flows precluded marking of 

spring/summer chinook salmon (0. tsha~tscha) and steelhead 

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

transportation from Lower Granite Dam. Releases for a similar 

3-year study of marked juvenile fall and spring/summer chinook 

salmon at McNary Dam were completed in 1988. 

In 1993, adult recoveries for these studies continued, and 

recoveries were completed for a group of spring/summer chinook 

salmon smolts marked for transport at Lower Granite Dam during 

the 1990 drought year. This transported group of spring/summer 

chinook salmon returned at a higher rate than any group we have 

marked since 1975. Observed and estimated total adult-return 

rates were 0.37 and 0.90%, respectively. The estimated total 

adult-return rates for hatchery and wild fish were 0.60 (range 

0.30-2.10%) and 2.20% (range 0.50-4.10%), respectively. Groups 

http:0.50-4.10
http:0.30-2.10
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of both hatchery and wild smolts marked and transported after 

mid-May 1990 returned as adults at much higher rates than earlier 

groups. 

Adult recoveries of steelhead smolts, marked as transports 

and controls and released in 1989, are complete and were also 

poor. At Lower Granite Dam, the T/C and 95% CI were 2.1 (1.3, 

3.5) . 

At Lower Granite Dam, we continued to observe high abrasion 

levels from marine mammal teeth and claws on adult spring/summer 

chinook salmon. Prevalence of abrasions in 1993 was 18.3%, with 

open wounds occurring on about one-third of the fish with 

abrasions. We also observed lesions on the head and opercula 

("headburns") on 8.3% of the adult spring/summer chinook salmon 

trapped at the dam this year. This malady is strongly related to 

periods of extensive hydroelectric system spill. 

For the McNary Dam studies, adult returns from transport and 

control groups of fall chinook salmon juveniles marked in 1987 

are complete. The T/C from all areas combined was 3.5, with a 

95% CI between 1.7 and 7.1. Adult returns for the 1988 study 

year are incomplete; however, recoveries from all areas continue 

to strongly favor the transported groups. 

Estuarine Release-Site Study 

In 1993, between 13 May and 1 June, we marked 7 release lots 

of approximately 9,000 steelhead each for the Tongue Point (near 

the estuary) releases, and 7 lots of 10,000 steelhead each for 
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the Skamania Light (standard release site) releases. Overall 

post-marking delayed mortality and tag loss were low, averaging 

0.2 and 1.4%, respectively. 

We also recoveredage..,.l-o.cean steelhead returning from the 

initial smolt marking effort in 1992. These adult returns were 

10-15 times lower than expected, with 28 fish returning from the 

Tongue Point release site and 27 fish returning from the Skamania 

Light release site. 

Little Goose Dam PZT-Tag Diversion System Evaluation 

We completed an evaluation of the new PIT-tag diversion 

system at Little Goose Dam in 1993. As during previous studies 

at Lower Granite Dam, the efficiency of the system varied 

proportionally to the hourly facility fish counts. For the "A" 

flume (small-fish flume), the number of untagged fish diverted 

per cycle ranged from 0.52 at counts between 4,001 and 6,000 fish 

per hour to 2.56 at counts between 8,001 and 10,000 fish per 

hour. For the "B" flume (large-fish flume), untagged fish were 

diverted from 0.56 at counts between ° and 2,000 fish per hour, 

to 2.19 at counts between 6,001 and 8,000 fish per hour. These 

results were comparable to those obtained during testing of a 

similar system at Lower Granite Dam in 1991, and they indicate 

that the system at Little Goose Dam is ready for use in 

monitoring or research projects. 



..... ..... - -...• ~---



TRANSPORTATION STUDIES: LOWER GRANITE AND MCNARY DAMS 

Introduction 

The u.s. Army Corps of Engineers (COE) has conducted the 

barge transportation progrant annually since 1981.. To continue to 

monitor its relative success, the National Marine Fisheries 

Service (NMFS) marked spring/summer chinook salmon (Oncorhynchus 

tsha~scha) smolts at Lower Granite Dam in 1983, 1984, and 1985, 

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

control groups of either species were marked during any of these 

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 available for previous 

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 the 1983 and 1984 

marking efforts indicated that survival of marked, transported 

smolts had improved considerably compared to returns of smolts 

marked during the 1976-80 study years (Park et al. 1986). We 

believe a combination of factors was responsible for the observed 

increase in smolt-to-adult survival. These factors included, the 

following: major improvements in transport and collection 

facilities, improved fish quality, greatly improved fish 

handling/marking techniques, and a period of favorable near-ocean 

rearing conditions (Ware and Thomson 1991). 
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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 Darn. The 

primary goal of the study was to reevaluate transportation of 

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

collection/transport and handling/marking techniques. 

At McNary Darn, we marked transport and control groups of 


spring/summer and fall chinook salmon for 3 consecutive years 


_ (1986-88). No smolt marking has occurred at this darn since 1988. 

At Lower Granite Darn, we marked transport and control groups of 

spring/summer chinook salmon and steelhead in 1986. Drought 

conditions caused low river flows in 1987-1988 and 1990-1993. As 

a result, no inriver control releases were marked in those years. 

In 1987, barge transport groups of spring/summer chinook salmon 

and steelhead were marked for indexing of transportation. In 

1990, only spring/summer chinook salmon smolts were marked for 

that purpose. 

While recovery of adults for some of these marking efforts 

is complete, other adult recovery efforts are ongoing. Completed 

stuqies previously reported for Lower Granite Darn 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) and 1989 (Harmon et al. 

1993). For McNary Darn studies, complete returns include those 

for spring/summer chinook salmon released in 1986 (Matthews et 
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ale 1992), 1987 (Achord et ale 1992), and 1988 (Harmon et ale 

1993), and for fall chinook salmon released in 1986 (Harmon 

et ale 1993). Here we report the results from complete adult 

returns of fall chinook salmon marked at McNary Dam in 1987 and 

steelhead and spring/summer chinook salmon marked at Lower 

Granite Dam in 1989 and 1990, respectively. 

To determine the hatchery/wild composition of the Snake 

River spring/summer chinook salmon population, NMFS and the 

Oregon Department of Fish and Wildlife (ODFW) began a study in 

1991. The study uses a discriminant function scale analysis on 

smolts and returning adults to distinguish between hatchery and 

wild fish (Achord et ale 1992, Harmon et ale 1993). In 

particular, the study was intended to examine the hatchery/wild 

composition of each marked group of smolts for the transportation 

study, and to examine the scales of those subsequently returning 

as adults. Since drought conditions precluded marking of smolts 

for the 1991, 1992, and 1993 study years, we sampled scales from 

adults returning from previous marking efforts and from the 

general population. Results of the 1993 effort are reported in 

Appendix B. 

Method. 

General 

Smolts at both dams were marked with coded-wire tags (CWT) 

and freeze brands during the smolt outmigration each year and 

either transported by barge for release below Bonneville Dam or 
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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 after their release 

as juveniles, depending upon species and study site. Traps in 

fish ladders at Lower Granite and Priest Rapids Dams (for 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 adult recovery 

transport/control ratios (T/C) from fish marked as juveniles. A 

95% confidence interval (CI) was used to test the null 

hypothesis: the true transport to control ratio was equal to 1. 

If the 95% CI did not include a ratio equal to 1, then the null 

hypothesis was rejected. Beginning at Lower Granite Da.m in 1989, 

the study design was adjusted to measure the precision around an 

expected 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 
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were then back-transformed to provide a nonsymrnetric CIon 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 vari.ance estimate was 

preferred. 

The 95% CI using transformed data based on theoretical 

variance was derived by the following term: 

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

the following term: 

The 95% CI using transformed data based on empirical 

variance was derived by the following term: 

In (T/ C) ± to.osn-1 S. E. (In (T/ C)) 

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

the following term: 

( e1n(T/C) - to.osn-1 s.e.(ln(T/C» , e1n(T/C) + to.osn-l s.e.(ln(T/C» ) 

where, 

TIC = overall transport recovery percentage divided by 
overall control recovery percentage 
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S.E. 	= standard deviation of the r replicate In(T/C) 's 
divided by rl/2 

n t = 	 total of transport recoveries 

nc = 	 total of control recoveries 

Nt = 	 total of transport releases 

Nc = 	 total of control releases 

t = 	 the t probability for a two-sided significance level 
(l = 0.05 and n-1 degrees of freedom 

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

Results and Discussion 

Adult Recoveries for Lower Granite Dam Studies 

Spring/summer chinook salmon--During spring 1990, we marked 

a transport index group of barged spring/summer chinook salmon 

smolts at Lower Granite Dam (Matthews et al. 1992). This group 

was composed of seven distinctly marked release lots of smolts, 

with marking beginning on 13 April and ending on 8 June. No 

inriver controls were marked due to low river flows. Adult 

returns for this marking effort are now complete. At Lower 

Granite Dam, we recovered 164 fish or 0.37% of the release 

(Appendix Tables 1.0 through 1.7 and Table 1). This was the 

highest observed adult return rate since 1975. 

Adult returns from the index group barged in 1990 provided 

the first opportunity to make independent estimates of adult 

return rates for transported hatchery and wild spring/summer 

chinook salmon. Although we were incapable of differentiating 

between hatchery and wild smolts during marking, we reconstructed 



Table l.--Summary of recovered adult spring/summer chinook salmon marked at Lower Granite Dam in 1990 (recoveries through December 
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 Oam-~~Stream-- Totala 

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

Transport 44,706 	 1 0 o o o 8 (ll 0.02 7 o 14 0.03 
2 1 4 (3) :i. o 71 (141 0.16 35 o 95 0.21 
3 0 o 1 1 85 (5) 0.19 3 4 89 0.20 

Total r 4"13> '2 T TIT (201 o:3'r 45 '4 T9a 'Q.'14 

a Fish captured more than once were only counted once in totals 
-.l 
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the overall outmigration timings of both groups using juvenile 

PIT-tag-detection data. The 1990 outmigration timing of wild 

fish was based on detections at Lower Granite Dam of fish PIT 

tagged as parr in Idaho and Oregon during summer 1989 (Matthews 

et al. 1992). For hatchery fish, the 1990 outmigration timing 

was based upon PIT-tag detections of fish released from Dworshak, 

Sawtooth, and McCall Hatcheries. For McCall Hatchery, we used 

detections of PIT-tagged fish from the 1989 outmigration to 

reconstruct the 1990 outmigration, because freeze brands (rather 

than PIT tags) were used at that hatchery in 1990. This appeared 

reasonable because outmigration timing of McCall Hatchery fish 

was quite similar for the 2 years (FPC 1991). The outmigration 

timing of the three hatcheries combined matched quite accurately 

the passage timing of all freeze-branded-hatchery fish in 1990 

(FPC 1991). 

To make independent estimates of the total numbers of 

hatchery and wild fish collected at Lower Granite Dam, we assumed 

that 15% of the overall smolt population collected was composed 

of wild fish. We next applied the outmigration timing data to 

the collection-period totals to estimate the percentages of 

hatchery and wild fish collected during each marking period. 

These percentages were then applied to the numbers of smolts 

marked during each period. On returning adults, hatchery/wild 

determinations were based on a discriminant function scale 

analysis by the Oregon Department of Fish and Wildlife (ODFW) 

(see Appendix B). Finally, to estimate total adult returns, we 
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adjusted for adult trapping efficiency at Lower Granite Dam by 

mUltiplying the observed adult returns of each marked group by 

2.5 (40% trapping efficiency). The 40% adult trapping-efficiency 

estimate was based upon recoveries of adults upstream from the 

dam, and was equal to the proportion of adults that had been 

previously identified (jaw tagged) in the Lower Granite Dam adult 

trap. This proportion has remained relatively stable since the 

early 1980s. 

Using this analytical approach, we estimated a total adult ­

return rate of 0.9% for the overall spring/summer chinook salmon 

smolt population marked and transported from Lower Granite Dam in 

spring 1990 (Table 2). The estimated total adult-return rate of 

hatchery fish was 0.6%, with individual release-lot return rates 

ranging from 0.3 to 2.1%. For wild fish, the estimated total 

adult-return rate was 2.2%, with individual release-lot return 

rates ranging from 0.5 to 4.1%. 

An interesting, and we believe very important, trend in 

these data was the major improvement in adult return rates for 

smolts transported later in the outmigration. Particularly for 

hatchery fish, smolts marked and transported after mid-May 

returned as adults at much higher rates than the earlier groups, 

which represented the bulk of the smolt outmigration. This is 

particularly puzzling in light of the consistent annual findings 

that the incidence and severity of Renibacterum salmoninarum 

infections were higher in later-migrating smolts (Elliott and 
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Table 2.--Adult returns to Lower Granite Dam of spring/summer 
chinook salmon smolts marked and transported from the 
dam in 1990. 

Observed Total adult 
Dates Number of adult returnsb return eltimatesC 

marked smolts markedll N (%) N (%) 

13-18 Apr 	 5,938 hatchery 9 0.15 23 0.40 
1,062 wild 2 0.19 5 0.50 

18-21 Apr 6,218 hatchery 7 0.11 18 0.30 
782 wild 2 0.26 5 0.60 

21-25 Apr 6,256 hatchery 10 0.16 25 0.40 
744 wild 7 0.94 18 2.40 

25 Apr-2 May 6,039 hatchery 12 0.20 30 0.50 
961 wild 2 0.21 5 0.50 

2-14 May 6,203 hatchery 12 0.19 30 0.50­
797 wild 9 1.10 23 2.90 

14-29 May 	 4,857 hatchery 34 0.70 85 1.BO 
2,143 wild 23 1.10 58 2.70 

29 May-B Jun 	1,177 hatchery 10 0.85 25 2.10 
1,531 wild 25 1.63 -il 4.10 

Totals 36,688 hatchery 94 0.26 235 0.60 
8,020 wild 70 0.87 175 2.20 

Grand 
total 44,708 	 164 0.37 410 0.90 

e Numbers of hatchery and wild smolts based upon outmigration 
timing data from PIT-tagged smolts detected at Lower Granite Darn, 
and presumes 15% of the overall smolt outrnigration were wild 
fish. 

b Hatchery and wild adult returns based upon scale analysis. 

C Estimated adult returns are observed adult returns adjusted 
(X 2.5) for trapping efficiency at Lower Granite Dam. 
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Pascho 1993). In addition, ambient river flows varied 

considerably after mid-May, ranging from the lowest (17-24 May) 

to the highest (30 May-8 June) spring flow periods at both Lower 

Granite and Bonneville Dams (FPC 1991)". 

We strongly suspect that conditions favorable to survival 

upon ocean entry were responsible for the high adult return rates 

for both hatchery 'and wild smolts transported late in the 1990 

outmigration season. 

The high adult-return rates of hatchery and wild 

spring/summer chinook salmon smolts marked and transported after 

mid-May 1990 clearly demonstrated the potential of transportation 

to quickly recover wild stocks when outside factors are conducive 

to good survival. Moreover, adult return rates of these 

magnitudes would eventually provide for a substantial, 

sustainable harvest. Finally, and most importantly, if smolt 

transportation were intrinsically harmful to salmonid smolts, it 

is highly unlikely that adult-return rates as high as these would 

have occurred. 

Marina mammal abrasions--We continued monitoring the 

prevalence of marine mammal tooth and claw abrasions on adult 

spring/summer chinook salmon during 1993. Overall, prevalence 

averaged 18.3%, with open wounds noted on approximately one-third 

of the fish with abrasions (Table 3). As in past years, the 

prevalence of abrasions was generally higher during the earliest 

portion of the run (Matthews et al. 1992, Achord et al. 1992, 

Harmon et al. 1993). In 1993, average abrasion prevalence was 
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somewhat higher than during the past 2 years and was similar to 

that of 1990, the first year we reported a high prevalence of the 

condition. Our concern about the potential negative effects of 

marine mammals on the depressed runs of wild Snake River 

spring/summer chinook salmon continues. 

nHeadburns"--In 1993, we also noted numerous adult 

spring/summer chinook salmon with a malady not observed for many 

years--lesions occurring primarily on the top of the head and, to 

a lesser extent, on the opercula. We termed these lesions 

"headburns" for their similarity in appearance to third-degree 

burns. The lesions ranged in size from about 1 cm in diameter to 

complete cranial envelopment. Some fish had one large lesion 

while others were typified by one or more smaller lesions. 

Through bacterial or fungal activity, smaller lesions appeared to 

be expanding to form or join larger ones. 

This condition was first observed on 18 May, a few days 

after high river flows forced extensive spill at all eight lower 

Snake and Columbia River dams. From 18 May through 17 August, 

weekly headburn prevalence increased temporally, with an overall 

average of 8.3% for the period (Table 4). For adults that were 

tagged with radio transmitters at John Day Dam, the overall 

average prevalence of this conditions was 22.3% (Bjornn et al. 

1995). Headburn incidence has coincided with periods of 

extensive, sustained spill, both recently and historically. with 

low flows and minimal system spill being the norm in recent 

years, and in the absence of spill prior to mid-May 1993, the 
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Table 3.--Weekly prevalence (25 April to 17 August) of marine 
mammal tooth and claw abrasions on adult spring/summer 
chinook salmon at Lower Granite Dam in 1993. 

Date Sample size Incidence (%) 

25 April -2 May 156 30.8 

3-9 May 465 28.4 

10-16 May 652 25.6 

17-23 May· 199 20.1 

24-30 May 275 17.1 

31 May - 6 June 417 21.3 

7-13 June 209 15.3 

14-20 June 314 11.8 

21-27 June 443 11.3 

28 June - 4 July 340 7.1 

5-11 July 164 9.1 

12-18 July 72 6.9 

19-25 July 38 13.2 

26 July - 1 August 27 3.7 

2-8 August 11 0.0 

9-15 August 7 14.3 

16-17 August 1 0.0 

Total 3,790 Average 18.3­

_ Open wounds were associated with 31.6% of the abrasions. 



Table 4.--Weekly prevalence 
(orheadburns") on 
Lower Granite Dam 

Date 

18-23 May 

24-30 May 

31 May-6 June 

7 June-13 June 

14-20 June 

21-27 June 

28 June-4 July 

5-11 July 

12-18 July 

19-25 July 

26 July-1 August 

2-8 August 

9-17 August 

Total 

14 

(18 May to 17 August) of head lesions 
adult spring/summer chinook salmon at 
in 1993. 

Sample Size Incidence (%) 

157 5.1 

275 8.7 

417 9.4 

209 11.5 

314 6.7 

443 6.5 

340 6.8 

164 7.9 

72 16.7 

38 13.2 

27 14.8 

11 18.2 

8 28.0 


2,475 Average 8.3 
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condition was nonexistent. However, not only did the condition 

first appear after system spill began in 1993, it was also 

regularly observed during the early 1970s when excess flow was 

commonly spilled at many dams· (Larry Basham, Fish Passage Center, 

2501 S. W. First Ave. Suite 230, Portland OR 97201-4752. Pers. 

commun., August 1993). Prespawning mortality would undoubtedly 

be higher for fish suffering from this affliction as well as for 

those with open, pinniped-related wounds. 

Steelhead--Adult recoveries of steelhead smolts marked in 

1989 are complete and are much lower than expected (Appendix 

Tables 2.0 through 3.6 and Table 5). Total adult recoveries to 

Lower Granite Dam for transport and control groups numbered 163 

(0.54% of the release) and 109 (0.26% of the release), 

respectively, for a T/C and 95% CI of 2.1 (1.3, 3.5). For 

individual release lots of both transports and inriver controls, 

return rates declined steadily and rapidly through time, while 

T/C estimates increased. 

Overall, marked adult steelhead in both test groups returned 

at about one-third the expected rate, as did adult steelhead in 

general from smolts outmigrating in spring 1989. The same 

pattern was apparent for adult spring/summer chinook salmon from 

the 1989 smolt outmigration (Harmon et ale 1993). While river 

flows in spring 1989 were below average, they were not severely 

depressed. Since both test groups and the run-at-large of both 

species were similarly affected, Achord et ale (1992) suggested 

that poor estuary and/or early-ocean survival of smolts likely 



Table 5.--Summary of recovered adult steelhead marked at Lower Granite Dam in 1989 (recoveries through December 
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 a 

Groups released age Dam fishery fishery N % Hatcheries N % 

Transport 30,116 1 
2 
3 

Total 

0 
0 
0 
0' 

2 
17 

1 
20 

5 
38 

1 
44 

33 (8) 
129 (44) 

1 -r8t163 ( 3) 

0.11 
0.43 
0.00o:-rr 

8 
13 

C 
2T 

40 
153 

2 
195 

0.13 
0.51 
.Q..JU.. 
0.65 

I-' 

Control 42,259 1 1 2 9 33 (14) 0.08 5 36 0.09 
0'\ 

2 
3 

Total 

0 
0 
T 

5 
1 
8' 

22 
2 

33 

72 (23 ) 
_4 -..U.L 
109 (38) 

0.17 
0.01 
'0:"2'6 

i 
C 

12 

83 
6 

ill 

0.20 
0.01 
o:To' 

Fish captured more than once were only counted once in totals. 
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accounted for the low adult returns of both species from the 1989 

smolt outmigration. 

Adult Recoveries for McHary Dam Studies 

Fall chinook sa~n--Adult returns of fall chinook salmon 

released as juvenile transport and control groups from McNary Dam 

in 1987 are complete (Appendix Tables 4.0 through 5.7 and 

Table 6). A total of 374 transports and 101 controls were 

recovered from all sites. We constructed 95% CIs using empirical 

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

benefits and similar TICs at all recovery sites except the 

combined hatcheries, which were predominated by recoveries from 

Priest Rapids Hatchery. These results are similar to those 

reported for the 1986 study year (Harmon et al. 1993). 

Preliminary adult recoveries of fall chinook salmon released 

in 1988 total 52 transports (0.09% of the release) and 18 

controls (0.03% of the release) (Appendix Tables 6.0 through 7.6 

and Table 8). Although these preliminary data indicate a 

substantial survival benefit for transported fish, the total 

recoveries remain low. When recoveries of age-5-ocean adults and 

other late-arriving data are processed, we will provide a 

complete statistical analysis of the results. 



Table 6.--Summary of recovered adult fall chinook salmon marked at McNary Dam in 1987 (recoveries through December 19931. 

Numbers in parentheses represent fish that were jaw tagged at the dam and subsequently recovered upstream. 


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

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

1987 
Transport 68,376 	 1 8 24 1 o o 6 o 39 0.06 

2 12 o 6 7 o 8 2 35 0.05 
3 65 38 (12) 12 49 o 8 4 164 0.25 
4 46 23 (6) 22 31 1 4 9 130 0.18 
5 3 1~ o 2 o 1 o 6 0.00 

TOt:iT 134 86 ""(I"9) 4T i9 T 21 TI' 374 o:ss 
1987 t-> 

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

Total 29 3OlTOi TO "20 0" T8" T TOr o:l5" 

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

..... 
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Table 7.--Summary of TICs and 95% CIs for adult recoveries of 
fall chinook salmon marked as smolts at McNary Dam in 
1987. 

Recovery site TIC Empirical 95% CI 

Ocean fishery 4.6 (2.0, 10.5) 

River fishery 4.0 (1.8, 8.7) 

Bonneville Dam 2.9 (1.4, 6.1) 

Indian fishery 4.4 (1.2, 17.2) 

Hatcheries 1.5 (0.6, 3.8) 

Spawning ground 3.8 (1.2, 11.3) 

Combined 3.5 (1.7, 7.1 ) 



Table 8.--Preliminary summary of recovered adult fall chinook salmon marked at McNary Dam in 1988 (recoveries through December 
1993). Numbers in parentheses represent fish that were jaw tagqed at the dam and subsequent~y recovered upstream 

Observed adult returns 
Number Ocean- Ocean Bonneville River Indian PrIest Stream Totall 

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

1988 
Transport 60,013 1 1 0 1 0 0 1 0 3 0.00 

2 5 J (2) 1 1 0 1 0 9 0.01 
3 9 4 6 5 0 3 1 28 0.04 
4 7 4 4 4 0 a 0 19 0.02 

Total n IT 'TiT IT TO 0" '5 T sr 0:09 N 
01988 

Control 60,010 	 1 0 0 a 0 0 1 a 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 4 1 1 0 0 1 a 7 0.01 

TOtal 6' '4 '2 '3 0" '2 T re' o:7f3 

• Fish captured more than once were only counted once in totals • 
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ESTUARINB ULBASB-Sl:'l'E STUDY 

Introduction 

There is a growing body of evidence suggesting that survival 

of juvenile salmonids can be enhanced by releasing them into 

upper areas of estuaries rather than farther upstream in 

freshwater areas. In Scandanavian countries, releases of 

hatchery-reared Atlantic salmon (Salmo salar) smolts directly 

into estuarine waters have resulted in increased survival 

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 the 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 lower 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 



22 


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 

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 smolts 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. 

In 1993, we marked steelhead smolts for the second year of 

the 3-year study and recovered age-1-ocean adult steelhead from 

the 1992 study year. Results of these efforts are reported here. 

Methods 

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 smolts required for 
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transportation research were sorted and marked without impacting 

other sampling and fish-handling activities at the collection 

facility. 

Much of the basic. marking methodology was the s·ameas. 

previously described (Matthews et al. 1987, Harmon et al. 1993). 

Fish used in the study were systematically sampled from the 

population passing through 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. Sufficient numbers of smolts were marked to 

test a TIC of 1.1 with a 5.0% coefficient of variation. For this 

study, the Tongue Point (upper estuary) releases were considered 

test groups and Skamania Light (below Bonneville Dam) releases 

were considered control groups. 

Between 13 May and 1 June, we marked 7 release lots of 

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

left ventral fin clips, for a total of 131,964 marked fish 

(Appendix Table 10.0). Lots consisted of approximately 10,000 

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

steelhead smolts each for release in the upper estuary near 

Tongue Point. 

Fish for each release lot were marked and transferred into a 

raceway the first 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. Periodic samples 
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of marked smolts were held for 24 hours to measure post-marking 

delayed mortality and tag loss. 

Both of the older, 2000-series barges plus an additional 

tugboat were required for this study. Each 2000-series barge was 

used in tandem with a larger barge for the trip from Lower 

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

additional tugboat moved the 2000-series barge with the test 

group the remaining distance downstream to the Tongue Point 

release site. The tug then returned the empty 2000-series 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 with Lower Granite Dam as the primary 

evaluation point. Statistical analysis of the results will be 

the same as previously described for the other transportation 

studies. 
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Results and Discussion 

Smelt Marking 

Smolt marking was delayed until mid-May, because all barges 

were engaged in the transport of large numbers of smolts 

collected prior to that time. In addition, release of the Tongue 

Point group marked on 1 June was made approximately 1 mile 

upstream from Longview, Washington (RM 67) due to an oil spill 

from a freighter in the designated release area. 

Post-marking delayed mortality and tag loss were low, 

averaging 0.2% and 1.4%, respectively (Appendix Table 11.0). The 

delayed mortality value was one of the lowest we have measured 

for handled/marked steelhead smolts. The new, temporary 

handling/marking system at Lower Granite Dam continued to perform 

exceptionally well, allowing us to safely handle and mark large 

numbers of smolts. 

Adult Recoveries 

Preliminary adult returns of steelhead smolts marked for the 

release-site study in 1992 have been exceptionally poor (Appendix 

Tables 8.0 through 9.5 and Table 9). So far, only 28 fish from 

the Tongue Point releases (0.05% of the release) and 27 fish from 

the Skamania Light releases (0.04% of the release) have been 

recovered at Lower Granite Dam. These return rates were 10-15 

times lower than expected. Moreover, overall adult returns from 

the 1992 smolt outmigrations of both steelhead and spring/summer 

chinook salmon were also severely depressed. 



~~~ ~---~---.------------------------

Table 9.--Preliminary summary of recovered adult steelhead marked at Lower Granite Dam 1n 1992 and transported to either Tongue 
Peint or below Bonnev:lle Dam (recoveries through December 1993). Numbers in parentheses represent fish that were 
jaw-tagged at the dams and subsequently recovered upstream. 

Release 
group 

Number 
released 

Ocean-
age 

:Uver 
fishery 

Indian 
fishery 

Observed adult returns 
L. GranIte Dam 

N , Hatcheries Totala 
FJ t 

Tongue Point 55,366 1 4 2 28 (4 ) 0.05 J 34 0.06 

Bonneville 60,577 1 2 1 27 (2) 0.04 0 30 0.05 

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

N 
0'\ 
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While the low river flows and warmer-than-normal water 

temperatures extant during spring 1992 may have contributed to 

the abysmal adult returns in 1993, we believe, as posited earlier 

by Achord et al. (199'2). that periodic, exceptionally unfavorable 

estuary and/or early-ocean conditions continued as the primary 

causative factors. 

If smolt loss due to unfavorable spring and early summer 

river conditions within the hydropower corridor was the major 

limiting factor, then returns from the 1990 smolt outmigration 

should have been nearly as depressed as those from the 1992 smolt 

outmigration. However, they were not. In fact, the 1990 smolt 

outmigration produced the highest overall adult return of 

spring/summer chinook salmon since the 1985 smolt outmigration, 

and the highest adult return of marked/transported fish since 

1975. 

To complete the release-site study, we need to mark 

steelhead smolts from at least one additional outmigration. 

Assuming this marking can be accomplished in spring 1994 with no 

delays or other complications, complete adult returns for the 

3-year study would be available in spring 1998. Unfortunately, 

the extremely depressed age-1-oc.ean adult steelheadreturns 

reported above have already compromised results from the initial 

study. 
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LITTLE GOOSE DAM PIT-TAG DIVERSION SYSTEM EVALUATION 

Introduction 

In spring 1992, a PIT-tag diversion system was installed at 

Little Goose Dam. The system was modeled after one at Lower 

Granite Dam, and incorporated design and operational 

modifications developed at that dam during evaluations from 1989 

through 1991 (Matthews et al. 1990, 1992; Achord et al. 1992). 

Testing of the Little Goose Dam system was to begin in spring 

1992, but technical difficulties forced a delay until spring 

1993. 

Figure 1 shows the layout of the PIT-tag diversion system 

within the juvenile fish collection and transportation facility 

at Little Goose Dam. It is important to note that, unlike the 

fish and debris separator at Lower Granite Dam, the separator at 

Little Goose Dam was designed to sort fish by size. Once sorted, 

fish exit the separator via small- and large-fish flumes (flumes 

A and B, respectively), and are thus kept separate throughout 

further handling, sorting, holding for transportation, and/or 

bypass to the river. It is this difference that necessitated 

individual evaluations of each flume. 

The principal feature of the PIT-tag diversion system is a 

sliding gate (slide gate) in the bottom of each flume exiting the 

fish and debris separator. The slide gates open to divert PIT­

tagged fish from the general population passing through flumes to 

the collection raceways, river, or barge. 



laboratory/office 
building 

N 
\0 

Figure l.--Schematic of the PIT-tag diversion system within the smolt collection facility 
at Little Goose Dam. 
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The primary objectives of the 1993 tests were to evaluate 

the reliability and efficiency of the system and to determine if 

modifications were needed to retain high efficiency while 

maintaining minimal levels of slide-gate-induced injury and/or 

mortality. 

Methods 

As at Lower Granite Dam, the efficiency of the Little Goose 

Dam PIT-tag diversion system was defined as the ratio of untagged 

fish diverted per slide-gate diversion cycle. Since this ratio 

is a function of cycle time and rate of fish movement past the 

system, an expected value for this ratio can be estimated. Also, 

since there is a mechanical separation of fish passing through 

the separator, a different estimate was made for each flume. The 

formulas used to estimate the expected values were: 

n 
Expected Value flume "A" = t !:h.i.!ail. 

i=l 3600n 

n 
Expected Value flume liB" = l: .!hJ1J,;l. 

i=l 3600n 

where: n = the number of tests in each grouping 

= 1, ... , n 

Hi = the expanded hourly facility count for test 

Tai = the cycle time for flume "A" 

IIBnTbi = the cycle time for flume 

i 

i 
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These formulas assume a linear relationship between the facility 

count and the expected value. As the facility count increases, 

the expected values increase proportionally (Achord et al. 1992). 

The efficiency of the PIT.":" tag diversion system was 

determined by conducting hourly tests during the 1993 smolt 

outmigration. The tests were timed to correspond with daily 

peaks of outmigrating smolts passing through the fish and debris 

separator. However, since the hourly fish counts and the number 

of PIT-tag cycles were not known in advance, peak passage periods 

were estimated by examining facility counts from the previous 

day. 

Prior to testing, we observed that a large volume of water 

entered the PIT-tag collection tank at a high velocity. 

Therefore, to allow dissipation of the water and limit any injury 

or descaling that might result from fish being impinged or rolled 

into the collection net, we designed a distinctive system for 

collecting the diverted fish at this dam. We built frame­

supported net-pens that spanned the length and depth of the 

collection tanks and were held in place by a series of removable 

brackets. The system performed well. 

Fish from each hourly test were kept separate by removing 

the brackets and using a push bar to crowd and collect the fish 

at the downstream end of the net pens. Several of the brackets 

were then reinstalled and the next hourly test begun. The 

collected fish were removed using a sanctuary dip-net and 

anesthetized. They were then scanned for PIT tags, identified by 
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species, counted, and observed for injury and descaling. All 

PIT-tagged fish were weighed and measured (fork length) . 

Finally, all fish were allowed to recover in a section of the 

collection tank prior to release into the flumes leading back to 

the river. 

Results and Discussion 

During the testing season, 148 successful tests were 

performed on both the "A" and "B" flumes. Several tests were 

aborted due to electrical and/or procedural problems. Testing 

was to begin in mid-April, but, due to low fish numbers, daily 

testing was delayed until late April. The highest hourly 

facility counts tested were 8,400 and 8,200 for the "A" and "B" 

flumes, respectively. For the "A" flume, the number of untagged 

fish diverted per slide-gate cycle ranged from 0.52 at counts 

between 4,001 and 6,000 fish per hour, to 2.56 when counts were 

between 8,001 and 10,000 fish per hour (Table 10). For the "B" 

flume, the number of untagged fish diverted per cycle ranged from 

0.56 at counts from 0 to 2,000 fish per hour, to 2.19 at counts 

from 6,001 to 8,000 fish per hour. 

The overall injury/descaling rates of 9.2% for spring/summer 

chinook salmon smolts and 9.0% for steelhead smolts were higher 

than those measured in the collection facility's daily sample and 

higher than those observed in 1991 at Lower Granite Dam during 

the final year of slide-gate testing. The higher rates at Little 

Goose Dam were likely due to fish handling necessitated by the 
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Table 10.--Summary of the PIT-tag diversion system test results 
at Little Goose Dam in 1993. 

Hourly fish 
counts 

0-2,000 

2,001-4,000 

4,001-6,000 

6,001-8,000 

8,001-10,000 

Totals and 
averages 

0-2,000 

2,001-4,000 

4,001-6,000 

6,001-8,000 

8,001-10,000 

Totals and 
averages 

Number of 
tests 

129 

15 

2 

1 

---l. 

148 

114 

2S 

6 

2 

---1 

148 

Untaggedfish 
per cycle 

Flume "A" 

0.54 

1. 06 

0.52 

2.48 

~ 

0.70 

Flume liB" 

0.56 

1.49 

1.52 

2.19 

1. 75 

0.93 

.Standard 
error 

0.15 

0.22 

0.50 

0.00 

0.00 

0.13 

0.08 

0.22 

0.33 

4.00 

0.00 

0.10 

Expected 
value 

0.21 

0.74 

1.16 

2.22 

2.33 

0.30 

0.23 

0.75 

1.32 

1.78 

2.28 

0.43 
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slide-gate study. However, no direct slide-gate-induced injuries 

were observed. Also, although we did observe some dead fish 

passing through the system, we could find no evidence that the 

mortalities were attributable to the slide gate. 

Few electronic, mechanical, or procedural problems were 

encountered during testing. Of those that occurred, all but two 

were corrected prior to the end of testing. These were the 

malfunctioning electronic counters on the outlet lines of the 

slide-gate headboxes and the low hourly sample rate taken by the 

facility. The low sample rate affected our ability to acquire 

highly accurate hourly counts. The Corps of Engineers biologist 

was notified of these problems. 

Overall, the results of the PIT-tag diversion system tests 

indicated that the system operated well and at -a high level of 

efficiency. Test results were comparable to those obtained 

during testing of a similar system at Lower Granite Dam in 1991. 

The Little Goose Dam system is ready for use in research or 

monitoring programs. It is easy to operate and fine-tune, and 

will be an important component of future research projects. 
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Appendix Tablel.O.--:Summary ·of all recover-iesof adult spring 
chinook 8almon transported as juveniles from 
Lower Granite Dam to below Bonneville Dam in 
1990. 
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Appendix Table 1.1.--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. 

Maater rl1e Date : 4 lebraa" 1994
RILIASI GROUPS IICLUDID: 900 I 

1990 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
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Appendix Table 1.2.--Recoveries of adult spring chinook- salmon 
transported as Juveniles by barae from Lower 
Granite Dam to below Bonneville Dam from 17 
to 21 April 1990 . 

•alter fIle Date : 4 fe~ru.rl 1994
RILIASI GROUPS IICtODID: 91. B 

1990 

Braadl DIed: RAL 4 
lire CodeI DIed: 232430 

L.GRANITE TRANS BARG! 
SPRING CHINOOK 

BELOW ~6N~IVILLE 

IICOVlIY AlIA 
RI911 SYSTII TIAPS 

DOIUn LLI TIAP
LOHIR GRAIITI TIAP 

DelillISIIIlIS 
RIYIK SPORT 

SIAIlI. 

BI'II COI!IICI1L 
IIDIll flSBllIIS 
BlTCBlllIS 

RAPID Inll B. 
LOOIUGGLlSS B.
IKI1Bl IIYII TIAP 

STBIAI SUIIIY 

1998 

0

• 
0 

0 

• 
0 

0 
0
• 
0 

YlU or IITUII
1991 1892 

1I & 

0 0 

0 1 

• • 
0 0 

• 2 
0 1
0 1 

0 0 

1993 

0 
3 

• 
0 

0 

0 

0 
0 
0 

0 

1994 

0 
0 

0 

0 

0 

0 

0 
0 
0 

• 

IUIBII RILIASID: 

TOTlL , IITUII 

1 o.O~48 8.1 9 
0 0.800 

1 0.014 
8 0.8" 

a 0.000 

2 0.029 
1 0'1141 O. « 
0 •. 000 

TOOO 

TOTALS 

PllellT or IICOYIII 
0 

0.0 

0 

0.0 

12 

80.0 
3 

20.0 
0 

0.0 
U 0.214 



Appendix Table 1.3.--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. 

Kalter .t1e Date : ~ 'ehruarl 1994
RILIASI GROUPS IKCL DID: 900 C 

1990 L.GRANTTE TRANS·BARGB BELOW BON'NEVILLE 
SPRING CHINOOK 

Branda Dsed: RAL 2
Nire Codes Oaed: 232431 

IUKBII IILIASID: 7'000 
!Ill or IITOIInCOYlRY ARIA 1980 1991 1992 1913 1994 TOTAL , BITUII 


RIYIR SYSTII TRAPS 

LONIR GIAIITI TIAP 0 4 8 5 8 17 0.241 


OCIAI nSUtllS 0 0 0 
 0 0 0 0.00' 

IlYlB SPORT


OTBII IIYIIS 0 0 0 0 1 0.014 

RIIII COKIIICIAL 0 
 0 0 0 0 0 0.000 

IIDIAK 'ISBIIJIS 
 0 0 0 0 0 0 0.000 

BATCBIRIIS 


SOUTI '011 SALIO. flAP 0 1 0 0 0 1 0.014IIIABA 11'11 TRAP 0 0 1 0 0 1 O.OU 

STiUB sonll 0 0 0 0 0 
 0 8.000 

TOTALS 0 5 9 6 0 20 0.286 

PIRCI.' or IICOYtl' 0.0 25.0 45.0 30.0 0.0 




Appendix Tahle 1.4. -,-Recoveries ofadul t spring chinook salmon 
transported as Juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 25 
April to 2 May 1990. 

laater '11. Dlte : 4 ,.brllrl 1994
RILIASI GROUPS IICLDDID: 900 D 

1990 L. GRI.'HITE TRANS' BARGB ". 

SPRING CHINOOK 
BriDd. U••d: Rll 1

lIre Cod•• U••d: 23 432 

BBl:iOW·BONNIVILLE 

nconlY ARIA 

RIYII SYSTII T,lPS
BOIIIYlLLI RAP
LONII GllllTI TIAP 

OCIAI rlSHlIJIS 
IIYII SPORT 
BIYII COIIIICIAL 
IIDIAI 11SBllliS

I1Dl I GIIIIIL 
HATCHIRIIS 

RAPID InlR I. 
BILLS CllYOI tOIIO'l B.
SODTI '011 SA 101 TIP 

STilll SUItIY 

1910 

0 
0 

0 

0 

0 

• 
0 

i 
0 

YllI or HlTlII 
1991 1982 

0 1 
0 10 
0 D 

0 0 

0 0 

0 0 

0 1
0 1
0 2 

0 0 

1813 

0 
4 

0 

0 

0 

1 

0 
0 
0 
0 

list 

0 
0 

0 

0 

0 

• 
0 

! 
0 

10lBII RILIASI): 

TOTAL IIITOBI 

1 0.014 
14 0.200 

0 0.000 

• 0.000 

• 8.00t 

1 0.814 

1 0.014
1 0.014 
2 0.028 
0 0.000 

7000 

TOrALS 
PIRCIIT or BICOYIIY 

0 

0.0 

0 

0.0 
15 

75.0 

5 

25.0 

0 

0.0 
20 0.286 



Appendix Table 1. 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. 

Kaater fIle Date : 4 fabraarl 1994
RILIISI GROOPS IRCLODID: 900 I 

1990 L.GRANITE TRANS BARGK 
SPRING CHINOOK 

Brands Used: lAY 2
Vire Codes Daed: 3243S 

BILOW BONNEVILLE 

BlCOYIRY ARIl 
aIY.I SYSTII TIAP~

BONMlYlLLI Til 
LOMII GIllltl TIIP 

oelll 'ISIIIIIS 
RIUI SPORT 
RIYII COKKIICIAL 
IIDIAI rlSlllIIS 
BUCBIRIIS

PAlSUIiOI •.
SOU!B rOil SAtKOI TIAP
1IIlBI 11'11 TBIP 

StBlA! SUIYIY 

1990 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

TIll or liTO•• 
1991 1992 

0 2 
1 10 
0 0 

0 0 
0 • 
0 0 

0 1
0 4 
0 2 

0 0 

1993 

0 
10 
0 

• 
0 
0 

0 
1 
0 

1 

1994 

0 
0 
0 

0 

0 
0 

0 
0 e 
0 

IUIBII IILIASID: 

TOTAL XRITORI 

2 0.029 
21 0.300 
0 0.080 

0 0.000 
0 0.000 
0 0.000 

1 0.014 
5 0.011 
2 0.029 

1 0.014 

1000 

TOTALS 
PIRCII! or IICOYIIY 

• 
0.0 

1 

3.1 

19 

iB •• 

12 

31.5 

0 

0.0 
S2 0.457 



Appendix Table 1. 6..d'~~.Recoveriesof adult s.pringchinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 14 
to 29 May 1990. 

Malte! r,le Jltf : 4lab,.'" 1994IILIA I IOU ..... WCLUD D: 0 r 
1990 L. GRARITlE TRANBBARGE B·B:LOW BONN·BVILLE 

SPRING CHINOOK 

VireB~~2~: I::i; IIJ414 
10lBIR RILIASID: TOOO 

RlCOYlR! ARIA 1990 
IIU or lltU.1 
1991 1992 1993 1994 TOUL S lITOII 

81YII SISTII TRAPS 
LOMII GIAII!I fBlP 0 3 19 35 0 n 0.114 

OelAl fISBIIJIS 0 0 0 0 0 0 0.880 
BIYII SPORT 0 • 8 0 0 0 0.000 
IIVII COIIIICIAL D 0 0 0 0 0 0.000 
IID1AI rlSBllIIS 0 0 0 0 0 0 0.100 
BATCBIRIIS 

BILLS CAITOI"OIBO~ B.
SAIIOOTI B. DfI
SOOTI rOil SlLIO! TIIP 

••0 

a 
0 
6 

1 
1 

13 

0 
0 
2 

0 
0 
1 

1 
1 

21 

•• 014 
0.014 
0.301 

STIIAI SUltlT 0 0 0 1 0 1 0.014 
OTBIR 0 8 0 1 8 1 0.014 

TOTALS 0 9 34 39 0 12 1.171 
PllCllf or IICOYI'! 0.0 11.8 41.5 47.8 t.O 

.. 




• • 

Appendix Table 1.7.--Recoveries of adult spring chinook salmon 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam from 29 
May to 8 June 1990. 

lalter fIle Date : 4 febraarl 1884
BILI1SI GIOOPS IICLOIII: 900 a 

1990 L.GRAHITE TRANS BARGE BELOW BOHHEVILLK 
SPRING CHINOOK 

BraDdl Died: 11' I
Nire Codel Died: 2324 5 

10lBII BILI1SID: 2T08 
fill or IltUII

IICOYlIY lilA 1990 1991 1992 1993 1994 tOIlL xIIIOBI 

IIYII SIStl1 TllPS


LONII Gllllfl fllP 0 0 9 28 0 as 1.292 

OCIlI rISBIIIIS


M1SBIIGfOI 0 0 1 0 0 1 0.037 

IIYII SPOIT 0 0 0 0 
 0 0 0.000 

IIYII COllllellL 
 • 0 0 0 0 0 0.000 

11D111 I1SIIIIIS 0 0 
 0 0 O.DOI 

BlfCllIlIS


SOOTB rOil SlLIOI TllP D 0 2 0 0 2 0.014 

STllll SUIf.' 0 0 0 2 
 0 2 0.014 

TOTALS 0 0 12 28 0 40 1.411 

PllCllf or IICOYII' 0.0 0.0 SO.O 10.0 0.0 




Appendix Table 2.0. --Summary of all recoveriea··ofadult Bteelhead 
released as juveniles below Little Goose Dam 
in 1989. 

Baster flle Date : 4 febra_" 1994
RlLIASI GIOUPS !lCLUDID: at A· ltoR 811te "etD 89091 B90ar 

1989 L.GRANITE TR'A'l1S CO RTR'OL BELOW L.GOOSK 
STEKLRIAD 

NireB~:a~: ~::t ~tl3h ~tl3t5 ~U31. ~tI,tT ~tl3l3 ~tl315 
101B11 IILIASID: 42259 

RICOYlIY AlIA 1989 
JIll or IITtlII
1990 1991 1992 191' 1994 TOTAL S BITU. 

B1'11 S',Tlf TRIPSBOlli IL I TRAP
LONII GRIIITI TRAP 

0
0 

1 
33 

0
72 

0 
4 

0 
0 

0
0 1

109 
0.002
0.258 

OCIAI flSIIIIIS 0 0 0 0 0 0 0 0.000 
Inll SPOIT 

COLUIIIA I. BILOW SIAII I.
COLDIRIA I. ABO'I SIAII I.
SIlIII. 
CLllIllTl1 I.
OTHII BIYIIS 

8
0 
8 
0 
0 

8
0
8 
1 
0 

1
0 
1 

13 
1 

0
1
0 
1 
0 

0
0
0 
0 
0 

8
0
0
•0 

1
1

15
15 
1 

0.882 
O·IOi .. 3 
8.035 
....Z 

IIYIR COIIIICIAL 0 0 0 0 0 0 I ..... 
IIDIAI .I811111S

ULL IIDUlln 0 2 5 1 0 0 8 0.019 
IATCIIIIIS

DN018111 •.
PABSIIIIO} B.
IAPID Inll I.
IILLS CAIYOI (OIBOI) I.
VALLOI! I. . 

8 
0
0 
I
0 

1 
1
0 
1
2 

S
0 
1
2 
1 

0 
0
8
0
0 

8
0
0
0
0 

0
0
0
0
0 

4
1
1 
S 
S 

0.009
0.002 
8.1t2
0.007
0.881 

STiIAI SUIYIY 0 0 0 0 0 0 0 0.0'8 
OTBII 0 0 1 0 0 0 1.012 

TOTALS 
PIBCIIT or IICOYII! 

0 

0.0 
50 

30.5 
117 

65.2 
7 

4.' 
0 

0.8 
0 

0.0 
lU 0.388 



Appendix Table 2.1.--Recoveries of adult steelhead released as 
Juveniles below Little Goose Dam from 21 
April to 2 May 1989. 

Master fIle Date : 4 'ebraarl 1994
BILI1SI GROOPS IICLODID: 890 1 

1989 L.GRANITIE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

Branda Daed: LIS 1
Nire Codes Dsed: 2323(3 

10lBII BILI1SID: 7003 

BlCOYlRY ARIA 1989 
liAR or IITORR 
1990 1991 1992 1983 19U TOTAL IIITORl 

IIYla SYSTII IRIPS
LONla Gill TI TIAP 0 16 21 3 0 0 .. 0.651 

OCIAI fISBllllS 0 0 0 0 0 0 0 0.000 
IIYII SPORT

SHAll ••
CLIIBUTII I. 

0 
0 

5 
0 

2 
1 

0
1 

0 
0 

0 
0 

1· 
2 

0.108 
0.029 

BIYII COMllaCIIL 0 0 0 0 8 0 0 0.000 
IIDIII 'ISBI11IS

fALL IIDIU liT 0 1 2 0 0 0 3 o.on 
BATCRIBIIS

MALLONlI. 0 1 • 0 0 0 1 0.014 
STRIl! SUBYII 0 0 0 0 0 0 0 0.000 

TOtALS 0 23 32 4 0 0 59 0.842 

PIBCIIT or BICOYIBY 0.0 39.0 St2 6.8 0.0 0.0 



Appendix Table 2;2.-;';':Recoveriesof adultsteelhead released as 
juveniles below Little Goose Dam from 4 to 6 
May 1989. 

Kalter 'tIe Date : 4 'ebraal' 199C
IILIASI GROUPS IICLUDID: 89 B 

1989 L.GBAlfITE TBANSCONTBOL 
STEELHEAD 

B~a~dl Ile~: ttl 1lire 0 IS Be: 3 5 

liAR or IIT811
RICOYIIf ARIA 1989 1990 1991 1992 

IIYIR SYSTIK TRAPS
LONII GIAIIII TRAP 0 10 21 0 

OCIAI rISBIRIIS 0 0 8 0 

Bnll SPOIT
SIlIiI. 0 2 4 0CLIARNATII I. 0 1 S 0 

RIYII COKIIICIAL 0 8 0 8 
IIDIAI 'ISBIIIIS

fALL IIIUa lIT 0 0 1 
Ut-CIIBIIS 

DNORSBAI B. 0 1 1 0PARSIKIBOI B. 0 i 0 0
BAPlIllY1i1 8 1 0BIL SCAIIOa 10IBOI) B. 0 1 0 

STlllI SOlflY • 0 0 0 
OTBII 0 8 1 0 

1993 

0 

0 

0 
0 

8 

0 

0 
0 
8 
0 

0 

0 

BELOWL.GOOSE 

101111 RILIASID: 

1994 TOTAL 

0 31 
0 0 

0 6 
8 4 

0 t 

0 2 

0 2
0 1
0 1 
0 1 
0 0 

0 1 

T049 

, RmRl 

O.UO 
0.008 

0.885 
0.051 

8.001 

0.021 

0.028 
8.014 
0.014 
0.814 

8.000 

O.oU 

TOTALS 
PIBCllr or IICO'IIY 

0 

0.0 

15 

30.1 
33 

61.3 
t 

2.0 

0 

0.0 
• 

0.0 

C. 0.695 



Appendix Table 2.3.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 9 to 
11 May 1989. 

Kaster rIle Date : 4 rebruarl 1994
RILIASt GROOPS IICLODID: 890 C . 

1989 

Braads Uaed: LA3 3
Nire Codes Uaed: 232348 

L.GRANITE TRANS CONTROL 

STIELHI!D 
BELOW L.GOOSE 

RlCOVIBY ARIA 

IIYII SYSTIK TiAPS
BOB.IfILLI TRAP
LONII GIAIITI TIAP 

OCIAI fISHllIIS 
iIYIR SPOR! 

COLUKBIA B. BILOW SIAll I.sIAn B.
CLIAIMATII I. 
OTlllllYllS 

HIVIR CO!!IICIAL 
IIDIAI 'ISBIBIIS 

JALL IIDIAI lIT 

HATCBIIIIS
DNOaSBAI B.
IILLS CAIYOI (OIBON) I.
IALLOIA B. 

STRIAB SOlYlT 

1989 

0 
0 

0 

0
0
0
0 
0 

0 

0
0
0 
0 

YIAI or alTUIl 
1990 1991 

1 8 
t 11 

0 0 

0 1 
0 1
0 8
0 1 

0 0 

1 

0 2 
1 1 
1 1 
0 0 

1982 

0 
1 

0 

•0 
0 
0 
0 

0 

0
0
0 
0 

1993 

0
0 
0 

0
0
0 
0 
0 

0 

0
0
0 
0 

1994 

0
0 
0 

0
0
0 
0 
0 

0 

0 
0
0 
0 

MUKBII IILIASID: 

TOTAL 

1 
16 

0 

1 
1 a 
1 

0 

2 

2
2 
2 

0 

T088 

, ilTOia 

0.014
0.226 
0.000 

0.014
O.OU
0.113 
O.DU 

0.000 

0.028 

0.028
0.028
0.028 
0.000 

TOTALS 
PliCIBT or RICOYIRY 

0 
0.0 

8 

22.2 
27 

15.0 
1 

2.8 
0 

0.0 
0 

0.0 
36 0.508 



Appendix Table 2 .4. "'~Recoverie8 of aeult 8'teelhead released as 
juveniles below Little Goose Dam from 13 to 
16 May 1989. 



Appendix Table 2.5.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 18 to 
20 May 1989. 

Kaster rIle Date : 4 Jebraarl 1994
RILIASI GROOPS IICLUDID: 890 I 

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE 
STEELHEAD 

Braids Used: LA2 1
Mire Codes Ueed: 232353 

10lBII RILIASID: 7005 

RICOYlRI ARIA 1989 
YlU or IItORK
1990 1991 1992 1993 1994 TOTAL SRlTOil 

ilYII SISTII TRAPS
LOWIR GRAIITI TllP 0 1 3 0 0 0 4 0.067 

OCIAI lISBIRIIS 0 0 0 0 0 0 0 0.000 
BIUi SPORT 

COLUKBIA I. ABOYI SIAII R. 0 0 0 1 0 0 1 0.014 
iIYl1 COKKIRCI1L 0 0 0 0 0 0 0 0.000 
IIDIA. rISHliIIS 0 0 0 0 0 0 0 0.000 
BUCHIiIlS 0 0 0 0 0 0 0 0.000 
STRIAI SOIYIJ 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 3 0 0 5 0.011 
PIBCIIT or RICOYIRY 0.0 20.0 60.0 20.0 0.0 0.0 



• • 

Appendix Table 2.6.--Recoveries of adult steelhead released as 
juveniles below Little Goose Dam from 22 to 
24 May 1989. 

Malter rile Date : , rabru", 1994
IILIASI GROUPS lleL DID: 8 r 

1989 L.9RANITE T'RANS CONTROL BELOW L.900SK 
STKELHKAD 

WlreBE~3~: I::f; ~tJ315 
IOIBII RILIISID: 1114 

YlAB or IITUI.
BlCOUIY AlI1 1989 1998 1981 1992 1993 19.4 TOUL XRlTURI 

RIYII SISTIK TIIPS
LOllI GIAIITI TIAP 0 0 1 0 0 0 1 0.014 

OCIAB rlSBIIIIS 0 0 0 0 0 0 0 0.000 
RIYII SPOIT 0 0 0 0 0 0 0 0.000 
IIYII COMMIICIAL 0 0 0 0 0 0 0.000•
IBDIAI rISlllllS 0 0 0 0 0 0 0 0.008 
BlTCBlIlIS 8 0 0 8 0 0 0 0.808 
STiIAM SUIYlT 0 0 0 0 0 0.08' 

TOTALS 0 0 1 0 0 0.014•
PIICII! or IICO'llt I 0.0 0.0 180.0 0.0 0.0 0.0 

, 





Appendix Table 3.0.-..,.SumlDary of all.recoyeries of adu.lt steelhead 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam in 1989. 

Kaater 'lIe Date : 4 'thruar, 1994
IILIASI GIOOPSUCLODID: 111' 89IIB8910e 8910D 89101 8910r 

1989 L.GRANITE TRANS BARGE BELOH BOKNEVILLE 
STEELHEAD 

IlreB~~~~: ~::~; Itlil. Itllli Itili. Ittl16 Itlol, lilol8 

IUBBII BlLIISID: 30116 

nCOus! lilA 1989 
YIn or Iltall
199. 1891 1992 1993 1894 TOTAL lllTU11 

RIYII SYSTII TIAPS
LOWII GBAIITI TBAP 0 U 129 1 0 0 113 0.541 

OCIU nSUIIIS 1 0 1 0 0 0 0 0.800 
IIYlI SPORr

COLORBIA I. BILOW SIAII I.
SIAII I. 
CLIARVATII •.
OT II IIYIIS 

0 
0
0
0 

0 
4
1
0 

3
22 
12 
1 

0 
0
1
0 

0
0 
0 
0 

0
0 
0 
0 

3
26 
14
1 

0.010
0.088 
0.046
0.003 

IIYII COIIIICIAL 0 0 0 0 0 0 0 0.000 
IIDIAI flSIIIIIS

fALL IlnlAl lIT 
NIITII IIDIAI lIT
CL AIIATII IIDIAI 

I 
0 
8 

2
0 
I 

14 
1
2 

1 
I 
0 

0
0 
0 

0 
I
0 

11 
1 
2 

0.058
1.003
0.001 

IATCBIIIIS
DIOISBAI I.
PABSIIIIOI I. 
BILLS ClllOI ,0IBOll I.
DISCHUTIS I. ATCBI liS
MALLONA I. 
Bli SIIIP CI. JllP81 CAItOI TIA 

0 
I

•0 
0 

I 

0 
1 
2 
1 
2
1
1 

10 
1
•0 
2 

! 

0 
8 
0
0
0 
0 
0 

0 
0 
0 
0
0 
0 
0 

0 
0
D
0 
0 

I 

10 
2 
2 
1
4 
1
1 

0.033
0.001 
0.001 
D."30.013
1.•83

.103 
STIIAB SUIYI' 0 0 0 0 0 0 0 0.0" 

TOTALS 8 48 191 3 0 0 241 0.823 
PIICIKT or IICOY.I' '.0 19.4 79.4 1.2 0.0 0.0 



Appendix Table 3.1.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville D~m from 26 April to 3 May 
1989. 

Kaster file Date : 4 rehruarl 1994
BILIASI GROOPS IICLODID: 891 A 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STBELHRAD 

Brands Daed: RASDI
Nire Codes Dsed: 2320 0 

IOIBIR RILIASID: 5000 
fUI or 11T081

RlCOYlIY AlIl 1989 1990 1991 1992 1913 1994 TOTAL I IITOII 
BIyal SYSTII TRAPS 

LOWII GIAIITI TRAP 0 18 36 0 0 0 52 1.0(0 
OCIII fISHllIIS 0 0 0 0 0 0 0 0.000 
BIYII SPORT 

COLOIBIA I. BILON SIAll I.
SMAll I.
CLililATl1 I. 

0 
0 
0 

0 
3 
0 

1 
4 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 
T 
1 

0.020 
0.140 
0.020 

RIYIR COBIIRCIAL 0 0 0 0 0 0 0 0.000 
IIDIAI rISHllIIS

fALL IIDUI MIT
NIITII IBDIAI liT 

0
0 

0
0 

3 
1 

0
0 

0
0 

0 
0 

S 
1 

0.080
0.020 

HATCHIRIIS 
DNORSBAlI. 0 0 1 0 0 0 1 0.020 

STIIAI SOIYlI 0 0 0 0 8 0 0 0.000 

TOTALS 0 19 n 0 0 0 66 1.320 
PIICIIT or RleOYIR! 0.0 28.8 Tl.2 0.0 0.0 0.0 



Appendix Table3.2.--Reeoveries of adult steelhead transported 
8S juveniles by barge from Lower Granite Dam 
to below Bonneville Dam from 3 to 5 May 
1989. 

Maater 'lle Dat. : 4 '.'raarl 1994
RILIASI GROUPS IICLUDID: 891 B 

1989 L.GRANITB TRANS BARGI BELON BONNEVILLE 
STEELBEAD 

Branda Uaed: IASUI
Vire Codea Oaed: 232021 

10lBII IILIASID: 5020 

BlCOYlIY ARIA 1989 
YIlI O' IlTUII 
1990 1991 1992 1993 1914 TOTAL , RITUII 

IIYII SYSTII II1PS
LONII Gill fl flAP 

OCI.. nSBlIIIS 
0 

0 
5 
0 

31 

0 
0 
0 

0 

0 
• 
0 

42 

0 
0.137 
0.008 

RIYII SPORT
SlAll I.
CLlliVlTlI I.
OTHII IIYIIS 

0 
0
• 

0 
0 
0 

T 
T 
1 

0 
0 
0 

0 
0 
8 

0 
0 
0 

T 
T 
1 

0.139 
0.139 
8.028 

11'11 COIIIICI1L 0 0 0 0 0 0 0 0.000 

IIDIAI 'ISBIIIIS
fALL IIDIlI lIT
CLI!IM!fll IIDIAI 

8 
0 

1 
0 

6 
1 

1 
0 

0 
0 

0 
0 

1 
1 

0.159 
0.020 

BlTCBliIlS
BNOISUI I.
BILLS CAI10t (OIBOI) B.
BIG SIIIP Ci. TIAP 

0 
0 
0 

0 
1 
1 

2 
8 
0 

0 
0 
0 

8 
0 
0 

0 
0 
0 

2 
1 
1 

8.040 
8.020
8.020 

STlIAI SIIYlY 0 0 0 0 0 0 0 0.011 

TOTALS 0 8 61 1 0 0 10 1.314 

PIRCIIT or RICOYIIY 0.0 11.4 81.1 1.4 0.0 0.0 



Appendix Table 3.3.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 8 to 10 May 1989. 

Kaater rIle Date : 4 rebruar~ 1994
RILIASI GROUPS IMCLUDID: 891 C 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

BraDds Daed: I'S03
Mire Codes Osed: 32024 

10KBII IILIASID: 5034 

1111 or IITOII
RlCOYln ARIA 1889 1990 1991 1992 1993 1994 TOTAL XIIT0ai 

11'11 SISTIK TIAPS
LONII GIAIITI TIAP 0 5 31 0 0 8 36 0.115 

OCUI IISBIIIIS 0 0 0 0 0 0 0 0.000 
IIYII SPORT

COLUNBll I. BILOI SIAII I.
SIAIII.
CLIABUTlI I. 

0
0 
0 

0 
1 
1 

1 
S 
S 

0 
0
0 

0 
0
0 

0 
0
0 

1 
4
4 

0.020 
0.019 
0.019 

11'11 COBBIICI1L 

IIDJ!, 'isalllil 
CL tl I'. IlIA. 

0 

0
0 

0 

1 
0 

0 

4 
1 

0 

0 
0 

0 

0 
0 

0 

0 
0 

• 
t 

0.000 

0.01t 
0.020 

HATCH IIliS 
ONORSH" t.PAHSIIIIO B.
BILLS CAIYOB (OIBOM) B.
MALLOn B. 

0
0 
0 
0 

0 
1 
1 
0 

5 
1 
0 
1 

0 
0 
0 
0 

0
0 
0 
0 

0 
0 
0 
0 

, 
2 
1 
1 

0.098
0.040 
0.020 
0.020 

STIlII SOR91Y 0 0 0 0 0 0 0 0.000 

TOTALS 0 10 50 0 0 0 60 1.192 
PIRCIIT or alCOYIRY 0.0 16.7 as.S 0.0 0.0 0.0 



Appendix Table 3.4.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 12 to 15 May 1989. 

Kaster rlle Date : 4 rebruarl 199t
RlLIASI GROOPSlICLDDID: 891 D 

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE 
STIELHKAD 

Braads Dsed: RAS04
Wire Codes Dsed: 232026 

10lBII IILIASID: 5024 

RlCOYlRY ARU 1989 
YIII or BITORI
1990 1991 1992 1993 1994 TOTAL XIITOII 

IIflR SISTI! TRAPS
LONIR GIAIITI TIAP 0 4 13 0 0 0 17 0.331 

OCIII flSIIIIIS 0 0 0 0 0 0 0 0.000 
BIYII spon

Slllli.
CLIABWlTll I. 

0 
0 

a 
0 

4 
1 

0
0 

0
0 

0 
0 

4 
1 

0.0"
0.020 

BI'II COIIIICIAL I a 0 0 8 8 0 0.000 
IIDIAI rlSBllllS

flLL UDIAI liT 0 0 1 0 0 0 1 '.028 
IlTCUIIIS

DVOlSBlI I. 
DISCHUrlS •• IAfCHllIIS
WALLOWA B. 

I
0 
a 

0 
1 
1 

2 
0 
1 

0 

I 
8
0 
0 

0 
0 
0 

2 
1 
2 

0.140
0.820 
O.Oft 

STBlA! so.,n 0 0 0 0 a a 0 0.000 

TOTALS 0 6 22 0 0 0 28 0.551 
PIICIIT O' IICOYII! 0.8 21.4 11.6 0.0 0.0 0.0 



Appendix Table 3.5.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 17 to 19 May 1989. 

Kaster file Date : 4 fehruarl 199.
RILIASI GROOPS IICtODID: 891 I 

1989 L. GRANITE TRANS BARGE BELOW BONNEVILLE 
STEELHEAD 

Braids Oaed: I'f 1 
Mire Code. Uaed: 232027 

IOKIJI BILIASID: 5014 
liAR or IITOIIBlCOYlRl AlIA 1989 1990 1991 1992 1993 1994 TOTAL , RITUal 

RIYIR SYSTIK TBAPS
LOMII GlllITI TB1P 0 3 9 0 0 0 12 0.239 

OCllI fISBlllIS 0 0 0 0 0 0 0 0.000 
IlYli SPORT 

COLOKBll I. BILOR SI111 I. 0 0 1 0 0 0 1 0.020SllIll. 0 0 4 0 0 0 0.080•11'11 COKKIICI1L 0 0 0 8 8 0 0 8.000 
IIDIAI fISBllIIS 0 0 0 0 0 0 0 8.000 
HATCHERIES

NALLOMA B. 0 1 0 8 0 0 1 0.028BIG CAIIOI TRAP 0 1 0 8 0 8 1 0.020 
STllll SORYII 0 0 0 0 0 0 0 0.000 

TOULS 0 5 14 0 0 0 19 0.319 
PIICIIT or IICOYIIY 0.0 26.3 13.7 0.0 0.0 0.0 



Appendix Table 3.6. --Recoveries of adult ste.elhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam from 23 to 25 May 1969. 

Kaster rUe Date : • rehrllfl1994
alLIASI GIOOPS IHCLUDID: 891 , 

1989 L.GRANTTE T"RAN S BAR G B BBLOH BONNEVILLE 
STIILHEAD 

BrlDda Used: IAI 2
Wire Codes Osed: 23 028 

IUKIII BILIASID: 50U 
liAR or IIT811

81COYlBY ABIA 1989 1990 1991 1992 1993 1994 TOTAL I 81f01. 
II'IR SISTII TIAPS

LONII GRAIITI TIAP 
OCIAI fISBlIIIS 

0 
0 

0 

0 
S 

0 
1 

0 
0 
0 

0 
0 

• 
0 

0.080 
0.000 

RIYII SPOIT
CLIABMUII I. 0 0 0 1 0 0 1 0.020 

RIYIR COIIIICIAL 0 0 0 0 0 0 0 0.000 
IBDIAI 'ISIIIIIS 0 0 0 0 0 0 0 0.800 
IATCIIRIIS 0 0 • 0 0 0 0 0.000 
STiIAK SUIYlY 0 0 0 0 0 0 0 0.080 

TOTALS 0 0 S 2 0 0 


PIRCIIT or IICOYIIY I 0.0 0.0 60.8 40.0 0.0 0.0 


0.100 





Appendix Table 4.0.--Summary of all recoveries-of adult fall 
chinook salmon released 
McNary Dam in 1987. 

as juveniles below 

"aster File Dati • 4 FebrulOi 1994
RELEASE GROUPS' IMClUDfD. 87 A 87081 B70St 870BD B70BE B708f B7086 

1987 MCNARY TRAN:S CO'NTROL BELOW ",CNARY 

FALL CHINOOK 

Brands Usedl LAlll 
Mire Codes Used: 232002 

LAII3 
232003 

LA2Cl 
232004 

LA2t3 
23200~ 

LA2Jl 
23200b 

LA2J3 
232007 

LAUl 
231957 

NU"BER RELEASED. 68291 

YEAR OF RETURN 
RECOVERY AREA 1987 1988 1989 1990 1991 1992 TOTAl 1 RETURN 

RIVER SYSTE" TRAPS 
80NNEVILLE TRAP 0 8 0 17 5 0 30 0.044 

OCEAN FISHERIES 
ALASKA 
BRITISH COLU"BIA 
WASHIN6TON 
ORE60N 
OTHER 

0 
0 
0 
0 
0 

0 
1 
1 
2 
0 

1 
1 
0 
0 
0 

8 
8 
1 
0 
0 

3 
2 
0 
0 
1 

0 
0 
0 
0 
0 

12 
12 
2 
2 
1 

0.018 
0.018 
0.003 
0.003 
0.001 

RIVER SPORT 
CDlUNBIA R. BELOW SNAKE R. 
COlU"BIA R. ABOVE SNAKE R. 

0 
0 

1 
0 

0 
0 

0 
1 

0 
0 

0 
0 

1 
1 

0.001 
0.001 

RIVER CO""ERCIAL 
CO""ERCIAl NET 0 0 0 2 b 0 8 0.012 

INDIAN FISHERIES 
INDIAN 6ENERAl 0 0 0 3 0 0 3 0.004 
FALL INDIAN NET 0 0 1 11 5 0 17 0.025 

HATCHERIES 
LYONS FERRY H. 
WELLS H. 
PRIEST RAPIDS H. 

0 
0 
0 

0 
0 
4 

0 
0 
4 

1 
0 
5 

0 
1 
3 

0 
0 
0 

1 
1 

16 

0.001 
0.001 
0.023 

STRER" SURVEY 
GENERAL 0 0 0 0 4 0 4 0.006 

TOTALS 0 17 7 57 30 0 111 0.163 

PERCENT OF RECOVERY 1 0.0 n.] 6.3 51.4 27.0 0.0 



Appendix Table 4.1.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
18 to 23 June 1987. 

"aster File Date, 4 Februlrl 1994 
RELEASE GROUPS INCLUDED, 870 A 

1987 MBNARY TRANS CONTROL BELOW MCNARY 

FALL CHINOOK 

Brands Usedl LAlli 
Wire Codes Usedl 232002 

NU"DER RELEASED I 10000 

YEAR Of RETURN 
RECOVERY AREA 1987 19DD 1989 1990 1991 1992 TOTAL 1 RETURN 

RIVER SYSTE" TRAPS 
BONNEVILLE TRAP 0 0 0 2 0 0 2 0.020 

OCEAN FISHERIES 
ALASKA 
BRITISH COLU"BIA 

0 
0 

0 
0 

0 
1 

1 
0 

0 
1 

0 
0 

1 
2 

0.010 
0.020 

RIVER SPORT 0 0 0 0 0 0 0 0.000 

RIVER CO""ERtIAL 0 0 0 0 0 0 0 0.000 

INDIAN FISHERIES 
FALL INDIAN NET 0 0 0 0 0 1 0.010 

HATCHERIES 
PRIEST RAPIDS H. 0 0 1 2 0 4 0.040 

STREA" SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 6 2 0 10 0.100 

PERCENT OF RECOVERY 1 0.0 0.0 20.0 60.0 20.0 0.0 



Appendix Table 4.,2. --Recove~ieB .ofadult fall chinook salmon 
released as juveniles below McNary Dam from 
23 to 25 June 1987. 

Kaster File Date I 4 FebrulOl 1994
RELEASE GROUPS INCLUDEDa 97 I 

1 997 ftC.NARY TRANS CONTROL B.ELOW MCNARY 

FALL CHINOOK 

Brlnds Usedl LAII3
Wire Codes USedl 232003 

NUKBER RELEASED: 9146 

RECOVERY AREA 1981 
YEAR Of RETURN 
1988 1909 1990 1991 1992 TOTAL I. RETURN 

RIVER SYSTEn TRAPS 
BONNEVILLE TRAP 0 0 0 2 1 0 3 0.033 

OCEAN FISHERIES 
BRITISH COLUftBIA 
WASHINGTON 
OTHER 

0 
0 
0 

0 
1 
0 

0 
0 
0 

1 
0 
0 

0 
0 
1 

0 
0 
0 

1 
1 
1 

0.011 
0.011 
0.011 

RIVER SPORT 
COlUnBIA R. AIOVE SNAKE R. 0 0 0 0 0 1 0.011 

RIVER COftftERCIAL 0 0 0 0 0 0 0 0.000 

INDIAN FISHERIES 
INDIAN &EII£RAl 
FALL INDIAN NET 

0 
0 

0 
0 

0 
0 

1 
2 

0 
0 

0 
0 

1 
2 

0.011 
0.022 

HATCHERIES 
PRIEST RAPIDS H. 0 2 2 0 0 0 4 0.044 

STREAK SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 3 2 7 2 0 14 0.153 

PERCENT OF RECOVERY 1 0.0 21.4 14.3 50.0 14.3 0.0 



Appendix Table 4.3.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
25 June to 1 July 1987. 

Master File Oat' I 4 F,bruarl 1994 
RELEASE 6ROUPS INCLUDEDI 810 C 

19S7 MCNARY TRANS CONTROL BEI...OW MCNARY 

FALL CHINOOK 

Brands Usedl LAlCI
lIire Codes Used, 232004 

NUKBER RELEASED I 9153 

RECOVERY AREA 1987 
YEAR Of RETURN 
1988 19B9 1990 1991 1992 TOTAL 1 RETURN 

RIVER SYSTEM TRAPS 
BONNEVilLE TRAP 0 0 0 0 0 0.010 

OCEAN FISHERIES 
ALASkA 0 0 0 1 1 0 2 0.021 
BRITISH COLU"BIA 
IIASHIN6TON 

0 
0 

0 
0 

0 
0 

1 
1 

0 
0 

0 
0 

1 
1 

0.010 
0.010 

RIYER SPORT 0 0 0 0 0 0 0 0.000 

RIVER COMMERCIAL 0 0 0 0 0 0 0 0.000 

INDIAN FISHERIES 
INDIAN 6ENERAl 0 0 0 0 0 0.010 

HATCHERIES 
PRIEST RAPIDS H. 0 0 1 0 0 0 1 0.010 

STREA" SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 5 1 0 7 0.072 

PERCENT OF RECOVERY '1 0.0 0.0 14.3 71.4 14.3 0.0 



Appendix Table 4.4.--ijecoveries of adu,l,t fall. chinook salmon 
released as juveniles below McNary Dam from 
1 to 8 July 1987. 

"liter File DIte I 4 F,bruIrl 199. 
RELEASE GROUPS INCLUDEDs 870 D 

1997 MCNARY .. TRA,NS CONTROL BELQW\I!ICNARV 

FALL CHINOOK 

Brinds Usedl LA2Cl 
Mire Codes Used: 232005 

MUnBER RELEASED: 10000 

YEAR Of RETURN 
RECOVERY AREA 1987 1988 1989 1990 1991 1992 TOTAL 1 RETURN 

RIVER SYSTE" TRAPS 
BONNEVILLE TRAP 0 2 0 1 0 0 5 0.050 

OCEAN FISHERIES 
ALASKA 0 0 0 1 1 0 2 0.020 
BRITISH COLU"BJA 
OREGON 

0 
0 

1 
1 

0 
0 

2 
0 

0 
0 

0 
0 

1 
1 

0.030 
0.010 

RIVER SPORT 
CDlU"BJA R. BELON SNAKE R. 0 1 0 0 0 0 1 0.010 

RIVER COftftERCIAL 
COMERCJAL NET 0 0 0 :5 0 • 0.040 

INDIAN FISHERIES 
INDIAN GENERAL 0 0 0 1 0 0 1 0.010 
FALL INDIAN NfT 0 0 1 1 1 0 5 0.050 

HATCHERIES 0 0 0 0 0 0 0 0.000 

STREAK SURVEY 0 0 0 0 0 0 0 0.000 

TOTALS 0 5 11 5 0 22 0.220 

PERCENT OF RECOVERY 1 0.0 22.7 4.5 50.0 22.7 0.0 



Appendix Table 4.5.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
8 to 14 July 1987. 

"aster File Date I 4 Februarl 1994 
RELEASE GROUPS INCLUDEDI 81~ E 

1987 MCNARY TRANS CON,TROL BELOW MCNARY 

FALL CHINOOK 

Brands Used, LA2Jl 
Wire Codes Usedl 232006 

NUHBER RELEASEDI 1~000 

YEAR OF RETURN 
RECOVERY AREA 1981 1988 1989 1990 1991 1992 TOTAL 1 RETURN 

RIVER SYSTE" TRAPS
BONNEVILLE TRAP 0 0 4 2 0 7 0.070 

OCEAN FISHERIES 
ALASKA 
BRITISH COlU"BIA 

0 
0 

0 
0 

1 
0 

2 
1 

0 
0 

0 
0 

1 
1 

0.030 
0.010 

RIVER SPORT 0 0 0 0 0 0 0 0.000 

RIVER CO""ERCIAL 
CO"IIERCIAL NET 0 0 0 0 2 0 2 0.020 

INDIAN FISHERIES 
FAll INDIAN NET 0 0 0 2 1 0 3 0.030 

HATCHERIES 
PRIEST RAPIDS H. 0 0 0 1 0 2 0.020 

STREA" SURVEY
GENERAL 0 0 0 0 0 1 0.010 

TOTALS 0 1 10 7 0 19 0.190 

PERCENT OF RECOVERY 1 0.0 5.3 5.3 52.6 36.8 0.0 



Appendix Table 4.6 .. --Recoveries of adult fall cbinooksalmon 
released 
15 to 30 

as juveniles below McNary Dam 
July 1987. 

from 

"astIr Fill DatI I 4 Flbrulr, 1994 
RELEASE GROUPS INCLUDEDI 870 F 

1987 MC·MAftY IRANS·CDNtROL BELOW ·MCNAR·V 
FALL CHINOOK 

BriRdl USlda lA2J3
Mire Codes Useda 232007 

MUNIER RELEASED I 9392 

YEAR OF RETURN 
RECOVERY AREA 1987 1988 1989 1990 1991 1992 TOTAl 1 HETlIN 

RIVER SYSfE" TRAPS 
BONNEVILLE TRAP 0 0 0 3 1 0 4 0.043 

OCEAN FISHERIES 
ALASKA 
BRITISH CoLunalA 
OREGON 

0 
0 
0 

0 
0 
1 

0 
0 
0 

1 
2 
0 

1 
1 
0 

0 
0 
0 

2 
3 
1 

0.021 
0.032 
0.011 

RIVER SPORT 0 0 0 0 0 0 0 0.000 

RIVER ConftlRCIAL 0 0 0 0 0 0 0 0.000 

INDIAN FISHERIES 
FALL INDIAII NET 0 0 0 1 1 0 4 0.043 

HATCHERIES 
IIELLS H. 
PRIEST RAPIDS H. 

0 
0 

0 
0 

0 
0 

0 
1 

1 
0 

0 
0 

1 
1 

0.011 
0.011 

STREM SURVEY 
GENERAL 0 0 0 0 1 0 1 0.011 

TQTALS 0 0 10 6 0 17 0.181 

PERCENT OF RECOVERY 1 0.0 5.9 0.0 5B.I 15.3 0.0 



Appendix Table 4.7.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
30 July to 13 August 1987. 

Hister File Date I 4 Februir~ 1994 
RELEASE GROUPS INCLUDED, 810 6 

1987 MCNARY TRANS CONTROL BELOW MCNARY 

FALL CHINOOK 

Brands Usedl lAIJI
Wire Codes Used: 231957 

NU"BER RELEASED: 10000 

YEAR OF RETURN 
RECOVERY AREA 1987 1988 1989 1990 1991 1992 TOTAL t RETURN 

RIVER SYSTEH TRAPS 
BONNEVILLE TRAP 0 5 0 2 0 8 0.080 

OCEAN FISHERIES 
ALASKA 
BRITISH COLUKBIA 

0 
0 

0 
0 

0 
0 

2 
1 

0 
0 

0 
0 

2 
1 

0.020 
0.010 

RIVER SPORT 0 0 0 0 0 0 0 0.000 

RIVER CO""ERCIAL 
CO"HERCIAl NET 0 0 0 0 2 0.020 

INDIAN FISIIERIES 
FALL INDIAN NET 0 0 0 0 2 0 2 0.020 

HATCHERIES 
LYONS FERRY H. 
PRIEST RAPIDS H. 

0 
0 

0 
2 

0 
0 

1 
1 

0 
1 

0 
0 

1 
4 

0.010 
0.040 

STREA" SURVEY 
GENERAL 0 0 0 0 2 0 2 0.020 

TOTALS 0 7 0 8 7 0 22 0.220 

PERCENT OF RECOVERY 1 0.0 31.8 0.0 36.4 31.8 0.0 



••• 

Appendix Ta-ble6.0.--SulDJItary of all recoveries of adult fall 
chinook salmon transported as juveniles by 
barge from McNary Dam to below Bonneville 
Dam in 1987. 

Baster '11e Dltt : ~. 'ebruau 1994RlLIASI GIOOPS .teL DID: 81 1 8709B 8701e 8T8.D 17011 8709f eTOIG 
1987 HCNA-BY 'T'R'A1fBTIST /BARG I BILOW BO'KNIVILLE 

FALL CHINOOK 

MireBE~~~: ~::1; Itll!9 Itilio 'tlill Itll12 111113 Illill Itliis 
IOIBII IILIASIO: 68316 

TIll or IITDII
nCO'ERI lilA 1.1T 1988 198. 1990 1991 1992 TOTAL I litoll 

11'11 SfSTIK TIAPS
BOIKlYlLLI TIAP
PRIIST RAPIDS TRIP 

0 
0 

U 
0 

0 
0 

38 
0 

23 
1 

1 
0 

86 
1 

0.128 
8.881 

OCIAI rlSBlIlIS
ALASlA
BRITISI COLOBBII
NASaIlG!OI
OIIGOI 

0 
0 
0
0 

1 
2
•1 

3 
7 
1 
1 

21 
36 
1 
1 

22 
23 
1
0 

2 
1
0 
0 

55 
69 
7 
3 

'.080
0.101 
•• 01'0.0 • 

IIYII SPOIT
COLOKBIA I. BILOI SIAII I.
COLOMBIA I. ABOYI SIAII •.
MllnCRlI I. 

0 
0 
0 

0 
0 
1 

0 
0 
1 

0 
2 
0 

1

•0 

0 
0 
0 

1 
6 
2 

0.001 o.oos 
0.003 

RI'II COBBIICI1L
COKIKRCIAL liT 

IIDIII rlSBllIIS
IIDIAI IIIIUL
rALL IIDIAI lIT 

• 
0 
0 

0 

•0 

5 

0, 
10 

3 
46 

17 

0 
n 

• 
1 
1 

32 

4 
85 

0.841 

'.886
•.llt 

BlTCBlllIS
LYOIS fillY B.
MILLS I.
PIIIST RAPIDS B.
SPllla CIIII I. 

STRIAK SORYlI
GIIIUL 

0 
0 
0 
0 

0 

0
•6
• 
0 

1 
1 
6 
0 

2 

0 
0
7 
1 

4 

0 
1
3 
0 

9 

0 
0 
1 
0 

0 

1 
2

23 
1 

15 

0.001 

1:111
0.811 

0.022 
OTBII 0 0 0 1 1 0 2 0.003 

TOTALS 0 39 35 177 137 7 395 
PIRCIIT or RICOYIRI 0.0 1.9 U.8 34.7 1.8 

0.578 



Appendix Table 5.1.--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 rile Date : 4 rebraall 1914
RILIASI GROUPS IICLODID: 810 A 

1987 MCNARY TRANS TEST/BARGE BELOH BONNEVILLE 
FALL CHINOOK 

Brands Osed: RAt41
Mire Codel Used: 2319 9 

IUIBII RILIASID: 10003 
YlAR or RITORI

RKCOYlBY ARIA 1981 1988 1989 1990 1991 1992 TOTAL l BlTUU 
RIVIR SYSTIK TIAPJ

BOBIIY! LLI IRA 0 1 0 6 0 0 , 0.010 
OCIAI rISBlRIIS

AUSIA 
BRITISH COLOIBI'
V1SBIIGTOI 

0 
0 
0 

0 
1 
1 

I 
0 

3 
10 
0 

i 
0 

1 
0 
0 

1 
18 
1 

0.010 
0.160 
0.010 

RlYll spon
CO~OK~Il Ii lBOYI Silil I.
VI IT BII . I 0 

1 
0 
1 ~ 0 

0 
0 
0 

2 
2 tnt 

RI'IR COIIIRCIIL 0 0 0 0 0 0 0 0.000 
INDIAN fISHIRllS

fALL UDUM liT 0 0 3 9 2 0 14 0.140 
HATCBIBIIS

PRIIST RAPIDS B. 0 1 2 2 1 1 1 0.870 
STRIAB SORYKY

GIHlIAL 0 0 0 1 2 0 3 0.030 

TOTALS 0 5 9 33 10 2 59 0.590 
PIRCINT or RICOYIRY 0.0 8.5 15.3 55.9 16.9 3.4 



Appendix Table '0.2. --Recoveries of adult fa,ll chinook salmon 
transported as Juveniles by barge from 
McNary Dam to below Bonneville Dam from 
to 25 June 1987. 

23 

Kaster file Date : 4 febra.rl 1994
RILIASI GROOPS IICLODID: a,o B 

1981 MCNARY "nANS TEST/BARGE BILOW BOltltEV ILL E 

FALL CHINOOK 
Brands Uled: RA143

Vire Codes Used: 231960 

IUIIII IILIASID: 9146 

RlCOIIRY ARIA 1981 
fill or RITUBI 
1988 1989 1990 1991 1992 TOUL I RITIII 

RIVIR SISTII TRAPS 
DOlnULLI TRAP 0 0 0 S S 0 8 0.168 

OCIAI 'ISUanS
lLASU 
BRITISB COLUllIl 

0 
0 

0 
0 

0 
1 

3 
2 

1 
1 

0 
0 

4
4 

O.OU 
0.044 

IIVII SPOI! 0 0 0 0 • 0 0 0.000 
IIVII COllllCIlL

COKBlICUL liT 0 0 1 0 0 0 1 0.011 

IIDIll 'ISIIIIIS
fALL IIDUI lIT 0 0 0 1 1 0 2 0.022 

UTCIIIIIS
LYOIS fIRII I. 0 0 1 0 0 0 1 0.011 

STllll SUaYlY 0 0 0 0 0 0 0 0.000 

Oflll 0 0 0 1 0 0 1 0.011 

TOTALS 0 0 3 10 6 0 19 0.208 
PIRCIIT or IICO'III 0.0 0•• 15.8 52.6 31.& 0.0 



Appendix 'fable 5.3. --Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 
June to 1 July 1987. 

25 

Kaster 'i1e Date : 4 'ebruarl 1994
RILIASI GBOOPS lICLODID: 870 C 

1987 MCNARY TRANS TEST/BARGE BILOW BONNEVILLE 
FALL CHINOOK 

Branda Used: BAIl!
Vire Codes Osed: 2319 1 

10lBI8 IILIASID: 9834 

BICOYlRY ARIA 1981 
YlAB or Rlf011 
1988 1889 ' 1990 1991 1992 TOUL I RITUal 

II'IR SYSTIK TRAPS
BOlnULL! fRAP 0 1 0 3 4 0 8 0.081 

OCIU nSBlRIIS
AUSIA
BRITIS. COLURBIA
NASHIHGfO. 

0 
0
0 

0
0 
0 

1
1 
0 

3 
2
0 

1 
I 
1 

0
0 
0 

5
6 
1 

0.051
0.061 
0.010 

RIYU SPORT
COLO!BIA I. ABOYI SIAII 8. 0 0 0 0 1 0 1 0.010 

IIYII COKKIICIAL
COKKlaCUL lIT 0 0 2 2 0 5 0.051 

IIDIAI 'ISBIRIIS
INDIAI GlnlAL
fALL IIDIAI lIT 

0
0 

0
0 

0
0 

1 
2 

0 
S 

0
0 

1
5 

0.010
0.051 

HATCBIBIIS
PIIIST RAPIDS B. 0 0 2 0 0 0 2 0.020 

STRIAK SUIYlY 0 0 0 0 0 0 0 0.000 

TOTALS 0 1 6 12 15 0 U 0.348 
PIICIRT or RICOYIIY 0.0 2.9 n.6 35.1 44.1 0.0 



Appendix Table 6.4.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 1 
to 8 July 1987. 

Kaater 'lIe Date : «'ebraarl 199.
BltliSI GRODPS IICLlDlD: 818 D 

1987 MCNARY TRAitS 'l'E'ST/BARGE BIfLOMBON'HEVI LLE 
FALL CHINOOK 

Brands Used: RAII3
lire Codes Used: 231962 

10lBII IILIASID: 10001 
TIll Of IITUII

RlCOYlRY ARIA 1981 1988 1989 1998 1991 It92 TOUL , RnDlI 
IIYIR SYSTII TIAPS 

BOMMIULLI TIlP 0 2 0 1 2 0 5 0.050 
OCUI fISHlllIS

ALASIA 
BIITIS. COLUMBIA
OIIGOI 

0 
0 
0 

0 
0 
0 

0 
0
0 

1 
2 
1 

2 
3
8 

0 
0 
0 

3 
S 
1 

0.038 
0.050
8.810 

IIYII SPORT
COLDIIIA I. !BOYI SIAII I. 0 0 D 0 a 0 3 o.oao 

IIYII COIIIICIAL
COIIIRCIAL lIT 0 0 D 1 S 0 « 8.048 

IIDI!I 'ISBIIIIS 
rALL IIDlAllII 0 0 1 3 1 0 5 0.150 

nrCBlRJlS 
PIIISr IAPIDS B. 0 1 2 2 0 0 I 5 0.858 

SrRlA! SDIYIY 0 0 0 0 0 0 0 0.08. 

TOTALS 0 3 a 11 14 0 31 •• 310 
PIICII' or IICOYIIY •. 0 9.1 9.1 35 •• 45.2 0.8 



Appendix Table 5.5.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 
to 14 July 1987. 

8 

laster rile Date : 4 rehraarl 198t
BILIASI GIOOPS I.eLUDID: 810 I 

1987 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BraDds Bsed: IAISt
Wire Codes Dsed: 231963 

10lBIR RILIASID: 10000 

BICOYIIf ARIA 1917 
TIll or RITUII 
1888 1988 1980 1991 1992 TOTAL , RITOII 

RIYIR SISTII TRAPS
BOINlYILLI TUP • 4 0 6 1 0 11 0.110 

OCIlI rISBIRIIS
ALlSll
BRITISB COLDIBIA 
OIlGOB 

a 
0 a 

0 
1 
0 

0 
0 
1 

4 
2 
0 

0 
3 
0 

0 
0 
0 

4 
6 
1 

0.040 
0.OS8 
0.010 

lUll SPOIT 0 0 0 0 0 D 0 0.000 
RIYII COlllRelAL 

COIIIICIlL lIT 0 0 0 1 4 0 5 0.050 
IIDIAI rlSllallS 

fALL IIDIAI In 0 0 0 4 2 0 6 0.OS8 
HATCHIIIIS 

PIIIST RAPIDS B. 0 0 0 1 0 0 1 0.010 
STRIAI sonIT 

Gillilt 0 0 0 0 2 0 2 0.020 

TOTALS 0 5 1 18 12 0 36 0.360 
PIRCIIT or RICOYIRI 0.0 13.9 2.8 50.0 33.3 0.0 



Appendix Table 5.6.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam 
to 30 July 1987. 

from 15 

Klater 'lie Date : t '.bruarl 1994
RKLIASI GROOPS IICLODID: 870 , 

1987 MCNARY TRANS TEST/BARGE BELOW BON'NEVILLE 
FALL CHINOOK 

Bralda Daed: BAIS3
Wire Codes Daed: 232001 

IUMBIR RILI&SID: 9392 

HlCOYlRY ARIA 19ST 
YIAI or IITOII 
1988 1989 1990 1991 1992 TOTAL l alto.. 

RIYIR SISIIK 'lAPS
BOIRIY LLI TUP 0 5 0 10 6 0 21 0.224 

OCIAI flSBlBIIS
ALASIA
BRITISH COLUKBII
MASUIGTOI
ORIGOI 

0 
0 
0 
0 

1 
0 
0 
1 

1
1 
1
0 

6 
1 
0
0 

t 
2 
0 
0 

0 
0 
0 
0 

12
10
1 
1 

0.128 
0.106 
0.011 
0.011 

UUB SPORT
COLOIBIA I. BILOW SIAII I. 0 O· 0 0 1 0 1 0.011 

IIYII COKIIRCIIL
COKKIRCUL lIT 0 0 1 1 2 0 4 0.043 

IIDIA. JISBIIIIS 
IIDIA. 0l"IAL
fALL IID AI liT 

0
0 

0 
0 

0 
1 

1 
7 

0 
12 

0 
1 

1 
21 

0.011 
0.224 

HATCHIIIIS
PIIIST RAPIDS I. 0 1 0 0 0 0 1 0.011 

STRIAK SOBYII
GIHlIAL 0 0 1 1 3 0 5 0.053 

OTBII 0 0 0 0 1 0 1 0.011 

TOTALS 0 8 6 33 31 1 19 0.841 

PIRCII' Of RICOYIRY 0.0 10.1 1.8 41.8 39.2 1.3 



Appendix Table 5.7.--Recoveries of adult fall chinook salmon 

Kaater fl1e Date : 4 februa"
RILIASI GROUPS IICLUDID: 8T 


1987 


NlreB~~a~: I::~; 'tl!16 

RlCOYliY ARIA 
RIYIR SISTII TRAPS

BOHRl9ILLI TRAP
PRIIST BAPIDS TRAP 

OCUI nSBIBIIS
ALASIA
BRITISH COLORBIA
NASHIMGTO. 


RIYlK SPOIT 

II'IR COBRIICIAL


COIIIKCUL IU 

IIDIAI rISBIRllS


IMDlAM GIlIRAL
fALL IKDlA. MIt 


DATcnnlS

NlLLS B.
PRIIS! RAPIDS B.
SPIUG CRill B. 


STRUB SUlny

GUnAL 

TOTALS 
PIRCIK! or RICOYERY 

1994

G 
HCNARY 

1987 


0 

0 

0 
0 
0 

0 

0 

0 
0 

0 
0 
0 

0 

0 

0.0 

transported as juveniles by barge from 

McNary Dam to below Bonneville Dam from 30 

July to 14 August 1987. 


TRANS TEST/BARGE BELOW BONNEVILLE 

FALL CHINOOK 


10lBIR BILIASID: 10000 


liAR or RlTOBI 

1988 1989 1990 1991 1992 TOTAL , RITURI 


11 0 9 1 1 28 0.280

0 0 0 1 0 1 0.010 


0 0 1 12 1 20 0.200

0 2 11 8 1 22 0.220

3 0 1 0 0 4 0.040 
0 0 0 0 0 0 0.000 

0 1 6 6 
 0 13 0.130 


0 0 1 0 1 2 0.020
0 2 20 10 0 32 0.320 


0 1 0 1 0 2 0.020
3 0 2 2 0 1 0.010

0 0 1 0 0 1 0.010 


0 1 2 2 0 5 0.050 


17 7 
 60 49 4 137 1.370 

12.4 5.1 43.8 35.8 2.9 



Appendix Table 6.0.--Summary of all recoveries of adult fall 
chinook salmon released 
McNary Dam in 1988. 

as juveniles below 

~a8ter 'lIe Date : 4 'ebruart 1994
RILIASI GROUPS IaCLODID: 880 A 8804B 8804C 

1988 MCNARY 
8804D 88041 8804' 8804G 

TRANS CONTROL 
FALL CHINOOK 

BELOW MONARY 

KlreBb~~:: ~::~; ~t1116 ~tlltT ~t1118 ~tllt9 ~tlllo ~tl~18 ~tl~19 

YlAB 0' RlTURI 
!lCOYlI' ARIA 1988 1989 1990 1991 

BI'IR SISTIK TRAPS
BOIUYILLI TRAP 0 0 2 1 

OCIAI rISBIRIIS
ALASIA 0 0 0 0
BRITISH COLUIBIA 0 0 1 0
ORIGOI 0 0 1 0 

RIVIB SPORT 0 0 0 0 

RI'IR COIIIRCIAL 
0COIIIRCUL HIT 0 1 0

COL. R. TIS! lSBIY (OBI) 0 0 0 0 

IHDIAH .ISIIRI18 
fALL UDlA. lIT 0 0 2 1 

HATCHIRIIS
PRIIS! RAPIDS H. 0 1 0 0 

STiIAI SUBYlI
GIHIUL 0 0 0 1 

1992 

1 

S 
1 
0 

0 

0 
1 

0 

0 

1993 

0 

0 
0
0 
0 

0 
0 

0 

0 

0 

KUKBIR RILIASID: 

TOTAL 

4 

3 
2 
1 

0 

1
1 

3 

2 

1 

60010 

I RITURI 

O.OOT 

0.005
0.003
0.002 
0.000 

0.002 
0.002 

0.005 

O.OOS 

0.002 

TOTALS 
PIBCIHT 0' RICOYII! , 0 

0.0 5.6 

7 
38.9 

S 
16.1 

7 
38.9 

0 
0.0 

18 0.030 



Appendix Table 6.1.--Recoveries of adult fall chinook salmon 
released 
13 to 21 

as juveniles below McNary 
June 1988. 

Dam from 

Kaster flle Date : 4 februarl 1994
RILIASI GROUPS IMCLUDID: 880 I 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Bra~d8 ~Be~: ~&~llWire Co os Bt: 3 6 

IUHBIR RILIISID: 10002 

IICOYlRY ARIA 1988 
YlAR or RITOn 
1989 1990 1991 1992 1993 TOtAL l RITURI 

RIYI~llliJffIT'tIJ 0 0 0 0 2 0.020 
OCUI rISBIRIIS

ALASU
ORIGOI 

0 
0 

0 
0 

0 
1 

0 
0 

2 
0 

0 
0 

2 
1 

0.020 
0.010 

RIVU SPORT 0 0 0 0 0 0 0 0.000 
RIYIR COH!IRCIAL 0 0 0 0 0 0 0 0.000 
IBDIAI llSBllIIS 

fALL IIDIAI BIT 0 0 1 0 0 0 1 O.OlD 
BATCBlRlIS 0 0 0 0 0 0 0 0.000 
STIIA! SURYIY 0 0 0 0 0 0 0 0.000 

TOtALS 0 0 3 2 0 6 0.060 
PIRCII' or RICOYIRY 0.0 0.0 50.0 16.7 33.3 0.0 



Appendix Table 6.2.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
23 to 26 June 1988. 

Batter rlle Date : 4 februarl 1994
81 IASI GROOPS JICLODID: 880 C 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Branda Oaed: LAIT3
Mire Codes Dsed: 232248 

HUBBIR RILIASID: 10002 

RlCOYlBY ARIA 1988 
JIAB or RlTDaN 
1989 1990 1991 1992 1993 TOTAL I IITORI 

RIYIR SYSTIK TRAPS
BOHUYl LLI TRAP 0 0 1 0 0 2 0.020 

OCIAK rISBlRlIS 0 0 0 0 0 0 0 0.000 

RnlR SPORT 0 0 0 0 0 0 0 0.000 

RIY.R COBIIRCIAL 0 0 0 0 0 0 0 0.000 

IIDIAI fISBIRIIS
fALL IIDUI liT 0 0 1 0 0 0 1 0.010 

BATCBIRIIS
PBIIST RAPIDS B. 0 1 0 0 1 0 2 0.020 

STRIAI soan, 0 0 0 0 0 0 0 0.00. 

TOTALS 0 1 2 0 2 0 5 0.050 

PIRCIRT or IICOYIB' 0.0 20.0 40.0 0.0 40.0 0.0 



Appendix Table 6.3.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam 
27 June to 1 July 1988. 

from 

Kaster fIle Date : 4 februart 1994
BILIASI GROUPS IICLUDID: 880 D 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Brands UBed: LAIT4
Wire Codes Used: 232249 

HUKBIR BILIASID: 10002 

BlCOYlIY ARU 1988 
YUI Of IITOII
1989 1990 1991 1992 1993 TOTAL XBITURI 

IIYII STSTIK TRAPS 0 0 0 0 0 0 0 0.000 
OCIlI flSHlllIS

BRITISH COLU.BIA 0 0 0 0 0 1 O.OlD 
Rnll SPORT 0 0 0 0 0 0 0 0.000 
IIYIR CO••IBCIAL 0 0 0 0 0 0 0 0.000 
IIDIAI fISHIRIIS 0 0 0 0 0 0 0 0.000 
BATCBIBIIS 0 0 0 0 0 0 0 0.000 
STRIAK SURYlI 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 0 0 0 1 0.010 
PIRCIR' or RICOYIRY 0.0 0.0 100.0 0.0 0.0 0.0 



Appendix Table 6.4.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
6 to 13 July 1988. 

Kaster '!le Date : t 'ebruar{ 1994
BILIASI lOOPS IBCLODID: 8801 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Branda Oaed: LA211
Mire Codel Used: 232250 

10.BIR RILIASID: 10002 

BICOYlRY ARU 1988 
YIAI or RlTUBI
1989 1990 1991 1992 1993 TOTAL , RITUII 

RIYII SfSTIK TRAPS 0 0 0 0 0 0 0 0.000 

OCIlI nSBlRIIS
BRITISH COLOaBIA 0 0 0 0 1 0 1 0.010 

IIYII SPORT 0 0 0 0 0 0 0 0.000 
RIYII COMMEICIAL 0 0 0 0 0 0 0 0.000 
IIDIAI rISBllIIS

fALL IIDI&I lIT 0 0 0 1 0 0 1 0.010 

BATCIIIIIS 0 0 0 0 0 0 0 0.000 

STRlla SOlnl 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 0 1 0 2 0.020 

PIICIKT O. RICOYIIY 0.0 0.0 0.0 60.0 50.0 0.0 



Appendix Table 6.5.--Recoveries of adult fall chinook salmon 
released 
13 to 14 

as juveniles below McNary Dam 
July 1988. 

from 

laster flle Date : 4 februart 1994
BILIASI GIOUPS IReLUDID: 880 r 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

BraDds Dsed: LA213
Nire Codes Dsed: 232048 

HUKBIR RILIASID: 5008 

RICOYlRY ARU 1988 
llAB or UTUII
1989 1990 1991 1992 1993 TOTAL I RITURM 

RIVII SYSTIK TIAPS 0 0 0 0 0 0 0 0.000 

OCUM nSRlRliS
ALASIA 0 0 0 0 1 0 1 0.020 

BIUR SPORT 0 0 0 0 0 0 0 0.000 

BIYIR COIIIRCIAL
COIURCUL MIT 0 0 1 0 0 0 0.020 

INDIAI fISHIRIIS 0 0 0 0 0 0 0 0.000 

BATCHIRIIS 0 0 0 0 0 0 0 0.000 

STlIAK SUIYlY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 0 0 2 0.040 
PIRCII! or RICOYIR! 0.0 0.0 50.0 0.0 50.0 0.0 



Appendix Table 6.6.--Recoveries of adult fall chinook salmon 
released as juveniles below McNary Dam from 
18 to 21 July 1988. 

Kaster flle Date : 4 februart 1994
RILIASI GROUPS IICLODID: 880 G 

1988 MCNARY TRANS CONTROL BELOW MCNARY 
FALL CHINOOK 

Brands Used: LAICl 
Wire Codes Used: 232049 

IUBBIR BILIASID: 4992 

BlCOYIRY ARIA 1988 
YlAR or BITUBI 
1989 1990 1991 1992 1993 TOTAL , RlTURI 

RIYIR SYSTII TRAPS 0 0 0 0 0 0 0 0.000 

OCIlI f1SHIRIIS 0 0 0 0 0 0 0 0.000 
RIYII SPORT 0 0 0 0 0 0 0 0.000 
RI'IR COBBIRCIAL

COL. I. TIST fSHIY (OBI) 0 D 0 0 1 0 1 0.020 
IIDIAI fISBllllS 0 0 0 0 0 0 0 0.000 
HATCHIRIIS 0 0 0 0 0 0 0 0.000 
STIIAI soun 

GIlIBAL 0 0 0 1 0 0 1 0.020 

TOTALS 0 0 0 1 1 0 2 0.040 
PIICIIT Of IICOYII' 0.0 0.0 0.0 50.0 50.0 0.0 





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

Malter IiIe Date : 4 'ebruarl 1994
RILIASI GROUPS IICLUDID: 880 A 88038 8803C 8803D 88031 8803' 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

B~aDds U8e~: BAlli BAloi BAIO~ BtI04 SAIDl RAlD3Mire odes Oae : 232 60 23 2 1 2323 1 2 2302 23 3 3 232304 

IUIBIR RILIASI»: 60013 
Ylli 0' KITURIRICOYlBY ARIA 1988 1989 1990 1991 1992 1893 TOTAL , RlTOBI 

BIVIR SISTIM TB1PS 
BOHHIYILLI TRAP 0 0 3 4 4 0 11 0.018 

OCIAI 'ISIIBIIS
AUSIA 
BRITISH COLOMBIA 
MASHIBOTO. 

0 
0 
0 

0 
1
0 

3 
1 
1 

~ 
4 
0 

3 
4 
0 

0 
0
0 

11 
10 
1 

0.018 
0.017 
0.002 

BlUR SPORT 
COLOKBIA R. BILOW Sllll B.
COLUIBIA I. ABOYI Silil R. 

0 
0 ~ 1 

0 
1
1 

1 
1 

0
0 

3 
2 

0.005
0.003 

RIYIR COIMIBCIAL
COIIIBCUL lIT 0 1 0 4 2 0 7 0.012 

IIDIAI flSBllIIS
IIDUI GIIIRAL
flLL IIDUI HIT 

IATCBIRIIS
PRIIST IAPIDS I. 

0
0 

0 

0
0 

1 

1
0 

1 

0 
5 

3 

0

• 
0 

0
0 

0 

1
9 

5 

0.002
0.015 

0.008 
SIBIAM sunn 

OIBlRAL 0 0 0 1 D D 1 0.002 

TOTALS 0 3 11 28 19 0 61 0.102 
PIRCIIT 0' BICOYIII 0.0 409 18.0 45.9 31.1 0.0 



Appendix Table 7.1.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam 
to 21 June 

to below Bonneville Dam 
1988. 

from 13 

Kaster 111e Date : 4 'ebruarl 1994
RILIASI GROOPS IICLODID: 880 A 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

Brands Used: RAIU1 
Wire Codes Used: 232260 

BUIBIR BILliSID: 10002 

IICOYlRY ABIA 1988 
YUI or BlIOB. 
1989 1990 1991 1992 1993 TOTAL , IITUI. 

IIVII SYSIII TIAPS
BOlin ILL! TRAP 0 0 2 0 1 0 S 0.030 

ocnl flSBlilIS 0 0 0 0 0 0 0 0.000 

IIYIR SPORT
COLOKBIA t. BILOI SIAII I. 0 0 1 0 0 2 0.020 

11911 COKKIICIAL 0 0 0 0 0 0 0 0.000 

IIDIAI 'ISBIIIIS 0 0 0 0 0 0 0 0.000 
BATCBIRIIS

PBIIST IAPIDS I. 0 0 0 1 0 0 1 0.010 
STRIAK SUlny 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 3 2 0 6 0.060 

PIICII' or IICO'IIY I 0.0 0.0 50.0 16.1 33.3 0.0 



Appendix Table 7.2.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 21 
to 23 June 1988. 

laater 'lIe Date : 4 rebruarl 199C
BILIASI GROUPS IHCLODID: 880 B 

1988 MCNARY ·TRAN'S BARGE BELOW BON"Nl£VILLE 

FALL CHINOOK 

NireB~~3~: ~::~; 111111 
IUIBII IILIASI»: 10003 

YlAR or IIToal 
BICOVlBT ARIA 1988 1989 1990 1991 1992 1993 TOTAL I IITORM 

BIVIR SISTIK TRAPS 0 0 0 0 0 0 0 0.000 

OelAl rISBlIlIS
ALASIA 0 0 1 1 0 0 2 0.020 

BnlR SPORT 0 0 0 0 0 0 0 0.000 

IIYII COIIIICIAL 0 a 0 0 0 0 0 0.000 

tlDIAI rISBIRIIS 0 0 0 0 0 0 0 0.000 

HATCHIBIIS
PRIIST IAPIDS B. 0 0 1 0 0 0 1 0.010 

STRIAI SOBYlI 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 0 0 3 0.030 

PIRCIIT 0. RICO'II! 0.0 0.0 66.1 33.3 0.0 0.0 



Appendix Table 7.3.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam 
to 26 June 

to below Bonneville Dam 
1988. 

from 23 

laater 111e Date : 4 'ebruarl 1994
BILIASI GROOPS IICLODID: 880 C 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

Branda Oae~: 11103Wire Codea Oae: 2301 

HOKBIR BILIASID: 10002 

RlCOYlRY ARIA 1988 
flAl or BITon 
1989 1990 1991 1992 1993 TOTAL I RlTORI 

RIYIR SISTIK TRAPS
BOMHlYILLI TRAP 0 0 1 2 1 0 4 0.040 

OCIU nSBlIIIS 0 0 0 0 0 0 0 0.000 
RIYIR SPORT 0 0 0 0 0 0 0 0.000 
11'11 COIIIICIAL 0 0 0 0 0 0 0 0.000 
11DIAH r1SBIRIIS

lBDIAI GIIlIAL 0 0 0 0 0 1 0.010 
BATCBIRIIS

PIIIST RAPIDS B. 0 1 0 0 0 0 1 O.OlD 
STRUB SOBYlI 0 0 0 0 0 0 0 0.000 

TOTALS 0 2 2 0 6 0.060 
PIRCI.T or RICOYIRY 0.0 16.7 33.3 33.3 16.1 0.0 



Appendix Table 7.4.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam 
June to 1 July 1988. 

from 27 

Kalter 'lIe Date : 4 rebruarl 1994
BILIASI GROUPS IRCLODID: 888 D 

1988 MCNARY TRANS· BARGE BELOW BONNEVILLE 
FALL CHINOOK 

Branda Used: 1&114
Mire Codes Uaed: 232 82 

10KBII RILIISID: 18802 

RKCOYlRY ARIA 1988 
lIAR or alTOal 
1989 1990 1991 1992 1993 TOTAL XRITUaK 

RIVIR SISTIK TRAPS G 0 0 0 0 0 0 0.000 
OCUM rrSBlBIIS

ALASU 
BRItISH COLOIIIA 

0 
0 

8 
0 

0 
0 

0 
0 

1 
1 

0 
0 

1 
1 

8.010 
o.Oto 

Rnll SPORT 0 0 0 8 0 0 0 0.000 
IIYII COBBIRCIAL

COBKIICUL liT 0 0 0 0 8 1 0.010 
IIDIAI rlSBllIIS

fALL IIDUI BIT 0 a 0 3 0 0 3 0.030 
B&!CBIIIIS

PBIIST IAPIDS B. 0 0 0 2 0 0 2 0.020 
STRIAI SUBYn 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 0 6 2 0 8 0.080 
PIRCIIT or IICOYIRY I 0.0 0.0 0.0 15.0 25.0 0.0 



Appendix Table 7.5.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam 
to 13 July 1988. 

from 5 

Kaster 'lIe Date : 4 februlrl 1994
BILIASI GROOPS IICLODID: 880 I 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BraDda Daed: RAIDI
Mire Codes Oaed: 232303 

10KBIR RILIASID: 10002 

RlCOYlII ARIA 1988 
YlAR or RITOII 
1989 1990 1991 1992 1993 TOTAL I RITORI 

RIYIR SYSTIK TIAPS 
BOMBlYILLI TRAP 0 0 0 2 0 0 2 0.020 

OelAR nSBlBIIS 
ALASlA 
BRITISH COLO!BIA
NiSHIHOTO. 

0 
0
0 

0 
0 
0 

0 
1 
1 

2 
2
0 

1 
2 
0 

0 
0
0 

3 
6 
1 

0.030 
0.050 
0.010 

BlYlB SPORl
COLO!BI I. ABOYI Silil I. 0 0 0 0 1 0 1 0.010 

IIYIR COKKIICIAL 
COKKIBCIlL lIT 0 0 0 3 1 0 4 0.040 

IIDIAI fISBIRIIS 
fALL IIDUI liT 0 0 0 0 1 0 1 0.010 

BATCBIIIIS 0 0 0 0 0 0 0 0.000 
STRIA! SURYIY 0 0 0 0 0 0 0 0.000 

TOTALS 0 0 2 9 6 0 11 0.110 
PIBCIB! or BICOYIIY 0.0 0.0 11.8 62.9 35.3 0.0 



Appendix Table 7.6.--Recoveries of adult fall chinook salmon 
transported as juveniles by barge from 
McNary Dam to below Bonneville Dam from 13 
to 21 July 1988. 

laster 'ile Date : 4 'ebrulrl 1994
RILIASI GiOUPS IICLDDID: 880 , 

1988 MCNARY TRANS BARGE BELOW BONNEVILLE 
FALL CHINOOK 

BraDds Used: ItID~Wire Codes Used: 23 4 

IUIBIR RILIASID: 10002 

YlU 0' BITOnRlCOYlBY AlIA 1988 1989 1990 1991 1992 1993 TOTAL I RlTUil 
ilVIB SYSTII TIAPS

BOlllYILLI TRAP 0 0 0 0 2 0 2 0.020 
OCIAI 'ISBlIIIS

ALASIA 0 0 2 2 1 0 5 0.050BRITISH COLOI!IA 0 1 0 2 1 0 4 0.040 
iIYIB SPORT

COLUIBIA R. BILOW SIAll R. 0 0 0 1 0 0 1 0.010COLOIBJl I. lB091 SHAll I. 0 0 0 1 0 0 1 0.010 
11Yli cOI.lielAL

COIIIICUL lIT 0 1 0 0 1 0 2 0.020 
tlDIAI 'ISBIBIIS

raLL IIDUa BIT 0 0 0 2 3 0 5 0.050 
HATCHIIIIS 0 0 0 0 0 0 0 0.000 
STBlA! SORTIY

GIIIRAL 0 0 0 1 0 0 1 0.010 

TOTALS 0 2 2 9 8 0 21 0.210 
PIICIIT or RICOYIRY 0.0 9.5 9.5 42.9 38.1 0.0 





Appendix Table 8.0.--Summary of all recoveries of adult steelhead 
transported as juveniles by barge from 
Lower Granite Dam to Tongue Point in 1992. 

Kalter fIle Date : 4'ehrulrJ 1994
IILIASI GROOPS IICLODID: 928 A 8207B 9207C 9207D 92071 9207' 

1992 L.GRANITE LGRRELEASE SITE TONGUE POINT 
STEELHEAD 

WireBE~~:: ~::~; It~415 Ittll? Itills ItiltD Itil~D ttl.l. 
IOKBII BILIASID: 55366 

liAR or RITURI 
RICOVlIY ARIA 1992 1993 199. TOTAL I RlTURI 

RIYII SYSTI! !RAPS
LOVIR GRAII!I TRAP 0 28 0 28 0.051 


Delli nSBIRIIS 0 0 0 0 0.000 

IIYII SPORT


SRAII R. 0 2 0 2 0.00.
CLIAINATII R. 0 2 0 2 0.004 


RIYII COKKIRCIAL 0 0 0 0 0.000 

IIDIAI flSBIIIIS


fALL llDUI lIT 0 2 0 2 0.004 

BATeBUIIS 0 0 0 8 -0.000 

STRU! SORYlY 0 0 0 0 0.000 


TOTALS 0 34 0 34 0.061 

PIICIIT or RICOllRY 0.0 100.0 0.0 




Appendix Table 8.1.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
Tongue Point on 4 May 1992. 

ftaster file Date : 4 februa" 199(
RILIASI GROOPS IHCLODID: 920 A 

1992 L.GRANITE LGR RELEASE SITE TONGUE POINT 

STEELHEAD 

B~aadl Dsed: RAL 1
Nire 0 el Used: 232(45 

IOftBl1 RILIASID: 9199 

&lCOYlBY ABU 1992 
JIAI or BITORM 
1993 1994 TOTAL XRITDRI 

RIYIR SYSTIK TIAPS 
LOMIR GIAIITI TRAP 0 11 a 11 0.120 

OCU. rISBIBIIS 0 0 0 0 0.000 

IlYli SPORT 
SUIII. 0 2 0 2 0.022 

11'11 COKKIICI1L 0 0 0 0 0.000 

IIDIAI .ISBIIIIS 0 0 0 0 0.000 
BATCBlIIIS 0 0 0 0 0.000 
STRUft sonl! 0 0 0 0 0.000 

TOTALS 0 13 0 13 0.141 
PIRCIIT Of RICOYIRJ 0.0 100.0 0.0 



Appendix Table 8.2.--Recoveriee of adulteteelhead transported 
as juveniles by barge from Lower Granite Dam 
to Tongue Point on 10 May 1992 

Master file Date : 4 'ehraar, 1994
JILIASI GROOPS IReLODID: 920 B 

1992 L.GRANITE LGR RELEASE SITE TONGUE .. POI NT 
STEELHEAD 

B~aDds Ose~: RASOlVire odes Use : 2324 7 
IUIBII RILIASID: 9418 

IICOYKBY ARIA 1992 
YIAI Of BlfOl.
1993 1994 TOTAL I IITOII 

IIYII SYSTIM TIAPS
LOVII GIAllfl fRAP 0 ( 0 ( 0.042 

OCIAI nSBnIlS 0 0 0 0 0.000 

BIYlI SPORT 0 0 0 0 0.000 
BIYIR COMMIRCIAL 0 0 0 0 0.000 

IBDIAI fISHIRIES 0 0 0 0 0.000 
BAtCBIKIIS 0 0 0 0 0.000 
StRlAM SOBYIY 0 0 0 0 .8.000 

TOTALS 0 4 0 0.042 

PIICI.' 0' BICO'II' 0.0 100.0 0.0 



Appendix Table 8.3.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
Tongue Point on 12 May 1992. 

~88te~ rlle Date : 4 rtbruar, 1994
RELlA I GROUPS IRCtODID: 920 C 

1992 L.GRANITE LGR RELEASE SITE TONGUE POINT 
STEELHEAD 

B~aDds Used: RASOi
Hire odes Dsed: 2324 8 

10HBII RILIASID: 9131 

IICOYIn AlIA 1992 
YlAi or RlTDII 
1993 1994 TOTAL • RITUBI 

IIYIR SYSTII TRAPS
LOMII GIAI1TI TIAP 0 2 0 2 0.022 

OCIlI nSBlBlIS 0 0 0 0 0.000 

RIYIB SPORT 0 0 0 0 0.000 
BIYIB COBBIRCIAL 0 0 0 0 0.000 

IID1AI f1SII111S 0 0 0 0 0.000 

HATCHIIIIS 0 0 0 0 0.000 
STRIA~ SUIUY 0 0 0 0 0.000 

TOTALS 0 2 0 2 0.022 
PIICIIT or RICOYIIY 0.0 100.0 0.0 



Appendix Table 8.4.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
Tongue Point on 16 May 1992. 

6a8ter 'ile Date : 4 'ebruarJ 1994
RILIASI GROUPS INCLUDID: 920 D 

1992 L.GRANITE LGR RELEASE SITE TONGUE P.oINT 
STEELHEAD 

B~aad8 ~8ed: JASOflire 0 es sed: 324 9 

106BII BILIASID: 9118 
IIAB or RITOBI

RICOYIRY ARIA 1992 1993 19s( TOTAL , BITUal 
IIYI8 SYSTII TRAPS

LONIR GRAIITI TRAP 0 4 0 4 0.044 


OCIU fISBltllS 0 0 0 0 0.000 


ann SPORT a 0 a 0 0.000 

RIYIR CO~~IRCIAL a 0 0 0 0.000 

IIDIAI fISHIRIES


fALL UDUI lIT 0 2 0 2 0.022 

BATCBIBIIS 0 0 0 0 0.000 

STRIAI SOIIIY 0 0 8 0 . 0.008 


TOTALS 0 6 0 6 0.066 

PIRCIIT or tICO'IR! 0.0 100.0 0.0 




Appendix Table 8.5.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
Tongue Point on 18 May 1992. 

Kaator '110 Date : 4 'obruarl 1991
IILIASI GROOPS IICLUDID: 920 I 

1992 L.GRANITE LGR RELEASE SITE TONGUE POI NT 
STEELHEAD 

B~aDds Ose~: It~OfWire odes Use: 4 0 

HO!BII BILIASID: 9220 
liAR or RlTOBI 

IICOYKn ARIA 1992 1993 1991 TOTAL , alton 
IIVIR SYSTIK TRAPS

LOWIR GRAIITI TRAP 0 6 0 6 O.OU 

OCKA! fISBIIIIS 0 0 0 0 0.000 


RlYlB SPORT

CLIUKAT.. I. 0 1 0 0.011 


IIYII CO!!IICIAL 0 0 0 0 0.000 

IIDIAI flSHllIIS 0 0 0 0 0.000 

BATCHIRIIS 0 0 0 0 0.000 

STRIA! SUIfII 0 0 0 0 . 0.000 


TOTALS 0 6 0 6 0.085 


PIICII' Of BICOYIIY 0.0 100.0 0.0 




Appendix Table 8.6.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
Tongue Point on 22 May 1992. 

!Ieter flje Date : ( febralrJ 1994
RILIASI GOOPS IleLODID: 920 r 

1992 L.GRANITE LGRRELEASE SITE TONGUE POINT 
STEELHEAD 

NlreB~:a:: ~::~; Itl.!. 
KU!BII RILIASID: 92H 

liAR or BItURI
RlCOYlRt ABIA 1992 1993 199. TOTAL , IITUBI 

BI'ER SYSTIK TIAPS
LOMII GRAllfl TRAP 0 2 0 2 0.022 


OCIAI rlSIIIIIS 0 0 0 0 0.000 


Bnll SPORT

CLIAIVUIR I. 0 1 0 1 0.011 


BIfER CO!!IRCIAL 0 0 0 0 0.000 


IRDIAI rlSllBIIS 0 0 0 0 0.000 


BATCIIIIIS 0 0 0 0 0.000 


STIIAI sunn 0 0 0 0 0.000 


TOtALS 0 3 0 0.032 


PIICII! or IICOYI11 I 0.0 100.0 0.0 






Appendix Table 9.0.--Summary of all recoveries of adult steelhead 
transported as juveniles by barge from Lower 
Granite Dam to below Bonneville Dam in 1992. 

Kaster rIle Date : 4lebruarl I99(
BELIASI GROOPS lIeLODID: 920 A 9208B 9208C 92088 92081 920ar 

1992 L.GRANITK LGR RELEASE SITE BELOW BONNEVILLE 
STEELHEAD 

VlreB~~a~: ~::1; ~tl(19 ~tl(f1 ~t1418 ~tl4lo ~tl(il ~t1412 
HOKBIR RILIASID: 60511 

RlCOYKRY ABIA 1992 
YUB 0' BITOal 
1993 1994 TOTAL I RITO.I 

IIYII SISTII TRAPS
LONIR GRAKITI TRAP 0 21 0 27 0.0(5 

OCIAB JISBIRIIS 0 0 0 0 0.000 

BIYIB SPORT
SHAn B. 0 2 0 2 0.003 

BIVII COHHIICIAL 0 0 0 0 0.000 

IBDIAB f1SHIIIIS
fALL I1DIAI BIT 0 1 0 1 0.002 

HATCHIIIIS 0 0 0 0 ~.ooo 

STRIAK SORtlY a 0 a 0 0.000 

TOTALS 0 30 0 30 0.050 

PIBCIRT or BICO'IRY 0.0 100.0 0.0 



Appendix Table 9.1.--Recoveriea of adult ateelhead transported as 
juveniles by barge from 
below Bonneville Dam on 

Lower Granite Dam 
4 May 1992. 

to 

Kaster 'lIe Date : • 'ebruarl 1994
RILIASI GROUPS lICLUDID: 820 I 

1992 L.GRANITE LGR RELEASE SITE BELOW BONNEVILLE 

STEELHEAD 

Brands Used: LAI 1Wire Codes Used: 23 , 9 
RUIBIR RILIASID: 9HO 

RlCOYIRI ARIA 1992 
llAB or BITURI 
1993 19U TOTAL I RITUR! 

RIYII SISTIK TRAPS
LONIR GRAllTI TRAP 0 12 0 12 0.123 

OCIII rISBlRIIS 0 0 0 a 0.000 

RIYIB SPORT
sIAn I. 0 2 0 2 0.021 

IIYIR COIIIRCIIL 0 a 0 0 0.000 

llDll1 rlSBIRllS 0 0 0 0 . 0.000 

BATCBIRIIS 0 0 a a 0.000 

STRUI SURYII 0 0 0 0 0.000 

TOTALS 0 H 0 H 0.144 

PIRCIIT or RICOYIRY 0.0 100.0 0.0 



Appendix Table 9.2.--Recoveries of adult steelhead transported 
as juveniles by barge from Lower Granite Dam 
to below Bonneville Dam on 10 May 1992. 

Balter 'lIe Date : 4 'ebruarl 1994
RILIASI GROUPS IRCtUDED: 920 B 

1992 L.GRANITE LGR RELEASE SITE BELOH BONNEVILLE 
STEELHEAD 

B~aadl lied: ~tI tMire 0 e8 sed: 4 T 
IUBBII BILIISID: 10285 

BICOYlIY ARIA 1992 
UAB or BITO.I 
1993 1994 TOTAL I BITUR. 

BIYIR SYSTIK TRAPS
LONIR GilllTI TBIP 0 10 0 10 0.091 

OCIAK nSBlRIIS 0 0 0 0 0.000 
BIYIB SPORT 0 0 0 0 0.000 

IIYII COBIIICIAL 0 0 0 0 0.000 
IIDUI rISBlRIIS 0 0 0 0 0.000 

BATCBlBIIS 0 0 0 0 0.000 

STRIlI SUIYIY 0 0 0 0 0.000 

TOTALS 0 10 0 10 0.091 
PIRCI.T or IICOYIRI 0.0 100.0 0.0 



Appendix Table 9.3.--Recoveries of adult steelhead transported as 
juveniles by barge from Lower Granite Dam to 
below Bonneville Dam on 12 May 1992. 

lalter 'lIe Date : 4 'ebruarl 1994
BILIASI GROUPS IBCLODID: 820 C 

1992 L.GRANITE LGR RELEASE SITE BELOW BONNEVILLE 
STEELHEAD 

Braldl Oled: til t
Nire Codel Osed: 23 48 

10lBII IILI1SID: 10149 

BICOYlB! UIA 1992 
YlU or BITOBI 
1993 1994 TOTAL , IITOII 

IIYII SISTI. tB1PS
LONIR GBAIITI TIIP 0 2 0 2 0,020 

OCIAI rISllRJlS 0 0 0 0 0.000 

IIYII SPOtT 0 0 0 0 0,000 

11'11 COIIIICIAL 0 0 0 0 0.000 
IBDIAI 'ISIIIIIS

fiLL IIDIAI liT 0 1 0 1 0,010 

BlTCBlllIS 0 0 0 0 0,000 

STRIAI SUIlIT 0 0 0 0 ·0.000 

TOTALS 0 3 0 3 0,030 

PIICIIT or IICOYIII s 0.0 100.0 0,0 



Appendix Table 9.4.--Recoveries of adult steelhead transported as 
juveniles by barge from 
below Bonneville Dam on 

Lower Granite Dam 
18 May 1992. 

to 

laster 'ile Date : • 'ebruarl 1994
BILIASI GROUPS IBCLODID: 920 I 

1992 L.GRANITE LGR RELEASE SITE BELOW BONNEVILLE 
STEELHEAD 

WlreBE:a~: I::~; ~!14il 
10lBIR RILIASID: 10112 

RlCOVltY lIll 1992 
YlAR or tITO.I 
1993 1994 TOUL , RITO.I 

IIYII SISTI! TBAPS
LOWla GIAIITI TIAP 0 2 0 2 0.020 

OCIAR f1SBIBIIS 0 0 0 0 0.000 

BIUI SPORT 0 0 0 0 0.000 

BI'II COIIIBCIAL 0 0 0 0 0.000 

IBDIAI lISBIBIIS 0 0 0 0 0.000 

BlTCBIIIIS 0 0 0 0 0.000 

STRIlI SURYII 0 0 0 0 0.000 

TOTALS 0 2 0 2 0.020 

PIRCIIT Of RICO'IRY 0.0 100.0 0.0 



Appendix Table 9.5.--Recoveries of adult steelhead transported as 
juveniles by barge from 
below Bonneville Dam on 

Lower Granite Dam 
22 May 1992. 

to 

Illter rIle Daty : 4 rebralrl 199.
IILllSI GIOUPS ICLUDID: 920 r 

1992 L.GRANITE LGR RELEASE SITE BELOW BONNEVILLE 
STBELHBAD 

Iraads Uled: LAY 3
lire Codes Uled: 232422 

101111 IILI1SID: 10218 

RlCOYlIY lIll 1982 
YllI or IITOII 
1993 1894 TOTAL IIITUII 

IIYII SYStl1 tllPS
LOlli GiliItl TIAP 0 0 1 0.010 

OClll rlSIII1I8 0 0 . 0 0 0.000 

IIYII SPOIT 0 0 0 0 0.000 

IIYII COIIIICI1L 0 0 8 0 0.000 

IIDIll rlSlllIIS 0 0 0 0 0.000 

BlTCBIIIIS 0 0 0 0 0.000 

STlIlI SUIYIY 0 0 0 0 ·0.000 

TOTALS 0 1 0 1 O.OlD 

PIICIIT or IICOYI.! 0.0 100.0 0.0 



Appendix Table 10.0.--Summary of steelhead smolts marked at Lower Granite Dam in 1993 for Tongue Point release site study. 

Brand -position,' 
Replicate Release Marking Release symbol, and Wire-tag Number barged
number site period date orientation.- code Hatcnery w1Ia Total 

1 	 Tongue Pt. 13 May 16 May RAPIl 23-29-60 7,988 1,044 9,032 
Bonneville 13 May 16 May LA3-1 23-30-05 9,067 942 10,009 

2 	 Tongue Pt. 15 May 18 May RAPI2 23-29-61 7,527 1,547 9,074 
Bonneville 15 May 18 May LA3-2 23-30-06 9,074 1,012 10,086 

3 	 Tongue Pt. 19 May 23 May RAPI3 23-29-62 7,877 1,226 9,103 
Bonneville 19 May 22 May LA3-3 23-30-11 8,829 1,056 9,885 

4 	 Tongue Pt. 21 May 25 May RAPH 23-29-63 7,701 1,321 9,022 
Bonneville 21 May 24 May LA3-4 23-30-12 9,609 439 10,048 

5 	 Tongue Pt. 26 May 29 May RAP-1 23-30-01 7,937 1,144 9,081 
Bonneville 26 May 29 May LA2-1 23-30-13 9,310 787 10,097 

6 	 Tongue Pt. 28 May 1 Jun RAP-2 23-30-02 8,131 980 9,111 
Bonneville 28 May 31 May LA2-2 23-30-14 9,124 1,089 10,213 

7 Tongue Pt.· 1 Jun 4 Jun RAP-3 23-30-03 7,647 749 8,396 
Bonneville 1 Jun 'I Jun LA2-3 23-30-15 7,905 902 8,807 

Total U7, 7~~ n,:1:JD nr, §~~ 

RA and LA (position) indicate right and left anterior sides of fish, respectively. 

Orientation refers to rotation of brand around its center point.
- Released 1 rr~le above Longview (RM 67) because of an oil spill. 





Appendix Table 11.0.--Mortality and tag loss of tagged steelhead 
that were held 24 hours at Lower Granite 
Dam in 1993. 

Wire-tag Number 
Date code held Mortality Lost tags 

13 May 23-30-05 57 1 0 
13 May 23-29-60 51 0 0 

19 May 23-30-11 51 0 0 
19 May 23-29-62 50 0 1 

21 May 23-30-12 49 0 1 
21 May 23-29-63 48 0 1 

26 May 23-30-13 53 0 0 
26 May 23-30-01 60 0 1 

28 May 23-30-14 17 0 3 
28 May 23-30-02 21 0 0 

1 June 23-30-15 48 0 1 

1 June 23-30-03 ..2Q. 0 0 


Totals 555 1 8 


% Mortality and tag loss 0.2 1.4 





Appendix Table 12.--Physical parameters of hourly tests of the 
"A" flume PIT-tag diversion system at Little 
Goose Dam, 1993. 

Slide-gate Expanded Percent 
Date Time cycle time hourly count steelhead 

04/27/93 8:00:00 1.000 1020.0 14.7 
04/27/93 9:00:00 l. 000 420.0 14.7 
04/27/93 10:00:00 1. 000 100.0 14.7 
04/27/93 11:00:00 1. 000 300.0 14.7 
04/27/93 12:00:00 l. 000 240.0 14.7 
04/28/93 10:00:00 0.500 100.0 17.1 
04/28/93 11:00:00 0.500 360.4 17.1 
04/28/93 12:00:00 0.500 510.5 17.1 
04/29/93 8:00:00 0.800 778.4 13.1 
04/29/93 9:00:00 0.800 718.6 13.1 
04/29/93 10:00:00 0.800 419.2 13.1 
04/29/93 11:00:00 0.800 179.6 13.1 
04/29/93 12:00:00 0.800 1437.1 13.1 
04/30/93 17:00:00 0.800 479.0 15.6 
04/30/93 18:00:00 0.800 778.4 15.6 
04/30/93 19:00:00 0.800 359.3 15.6 
04/30/93 20:00:00 0.800 359.3 15.6 
04/30/93 21:00:00 0.800 35~.3 15.6 
05/01/93 7:00:00 0.800 843.4 10.4 
05/01/93 8:00:00 0.800 2048.2 10.4 
05/01/93 9:00:00 0.800 1084.3 10.4 
05/01/93 10:00:00 0.800 1566.3 10.4 
05/01/93 11:00:00 0.800 963.9 10.4 
05/01/93 12:00:00 0.800 481.9 10.4 
05/01/93 13:00:00 0.800 722.9 10.4 
05/01/93 14:00:00 0.800 1686.7 10.4 
05/02/93 6:00:00 0.800 1084.3 10.0 
05/02/93 7:00:00 0.800 24l. 0 10.0 
05/02/93 8:00:00 0.800 1686.7 10.0 
05/02/93 4 12:00:00 0.800 15.0 10.0 
05/02/93 13:00:00 0.800 1084.3 10.0 
05/03/93 7:00:00 0.800 298.5 11.5 
05/03/93 8:00:00 0.800 149.3 11.5 
05/03/93 9:00:00 0.800 298.5 11.5 
05/03/93 10:00:00 0.800 1343.3 11.5 
05/03/93 11:00:00 0.800 746.3 11.5 
05/03/93 12:00:00 0.800 2388.1 11.5 
05/03/93 13:00:00 0.800 597.0 11.5 
05/03/93 14:00:00 0.800 1194.0 11.5 
05/04/93 7:00:00 0.800 447.8 9.2 
05/04/93 12:00:00 0.800 447.8 9.2 
05/04/93 13:00:00 0.800 1343.3 9.2 

1 



Appendix Table 12.--(continued) 

Slide-gate Expanded Percent 
Date Time cycle time hourly count steelhead 

05/05/93 17:00:00 0.800 410.0 8.2 
05/05/93 18:00:00 0.800 320.0 8.2 
05/05/93 19:00:00 0.800 1370.0 8.2 
05/05/93 20:00:00 0.800 3000.0 8.2 
05/05/93 21:00:00 0.800 3870.0 8.2 
05/06/93 7:00:00 0.800 1343.3 8.2 
05/06/93 8:00:00 0.800 746.3 8.2 
05/06/93 9:00:00 0.800 4179.1 8.2 
05/06/93 10:00:00 0.800 895.5 8.2 
05/06/93 11:00:00 0.800 3880.6 8.2 
05/06/93 12:00:00 0.800 1194.0 8.2 
05/06/93 13:00:00 0.800 1641.8 8.2 
05/06/93 14:00:00 0.800 746.3 8.2 
05/07/93 d 7:00:00 0.800 3.0 17.7 
05/07/93 8:00:00 0.800 480.0 17.7 
05/07/93 9:00:00 0.800 2686.6 17.7 
05/07/93 10:00:00 0.800 2537.3 17.7 
05/07/93 11:00:00 0.800 2238.8 17.7 
05/07/93 12:00:00 0.800 2686.6 17.7 
05/07/93 13:00:00 0.800 746..3 17.7 
05/07/93 14:00:00 0.800 298.5 17.7 
05/08/93 7:00:00 0.800 895.5 31.5 
05/08/93 8:00:00 0.800 2238.8 31.5 
05/08/93 9:00:00 0.800 895.5 31.5 
05/08/93 10:00:00 0.800 1343.3 31.5 
05/08/93 11:00:00 0.800 2388.1 31.5 
05/08/93 12:00:00 0.800 746.3 31.5 
05/08/93 13:00:00 0.800 2388.1 31.5 
05/08/93 14:00:00 0.800 1791. 0 31.5 
05/09/93 18:00:00 0.800 1200.0 27.1 
05/09/93 19:00:00 0.800 2800.0 27.1 
05/09/93 20:00:00 0.800 8400.0 27.1 
05/09/93 21:00:00 0.800 8000.0 27.1 
05/10/93 7:00:00 0.800 1000.0 28.3 
05/10/93 8:00:00 0.800 1600.0 28.3 
05/10/93 d 9:00:00 0.800 8.8 28.3 
05/10/93 10:00:00 0.800 2200.0 28.3 
05/10/93 11:00:00 0.800 1200.0 28.3 
05/10/93 12:00:00 0.800 1600.0 28.3 
05/10/93 13:00:00 0.800 1800.0 28.3 
05/10/93 14:00:00 0.800 800.0 28.3 
05/12/93 13:00:00 0.800 746.3 28.2 
05/12/93 d 14:00:00 0.800 0.0 28.2 
05/12/93 15:00:00 0.800 2835.8 28.2 



Appendix Table 12.--(continued) 

Slide-gate Expanded Percent 
Date Time cycle time hourly count steelhead 

05/12/93 16:00:00 0.800 895.5 28.2 
05/12/93 17:00:00 0.800 4179.1 28.2 
05/12/93 18:00:00 0.800 385.0 28.2 
05/12/93 19:00:00 0.800 870.0 28.2 
05/12/93 20:00:00 0.800 1355.0 28.2 
05/13/93 13:00:00 0.800 1343.3 27.3 
05/13/93 14:00:00 0.800 597.0 27.3 
05/13/93 15:00:00 0.800 447.0 27.3 
05/13/93 16:00:00 0.800 1641.8 27.3 
05/13/93 17:00:00 0.800 597.0 27.3 
05/13/93 18:00:00 0.800 597.0 27.3 
05/13/93 19:00:00 0.800 1194.0 27.3 
05/13/93 20:00:00 0.800 1194.0 27.3 
05/14/93 7:00:00 0.800 746.3 19.1 
05/14/93 8:00:00 0.800 895.5 19~1 
05/14/93 9:00:00 0.800 1343.3 19.1 
05/14/93 10:00:00 0.800 1044.8 19.1 
05/14/93 11:00:00 0.800 447.8 19.1 
05/15/93 13:00:00 0.800 895.5 28.0 
05/15/93a 14:00:00 0.800 0.0 28.0 
05/15/93 15:00:00 0.800 447.8 28.0 
05/15/93 16:00:00 0.800 1194.0 28.0 
05/15/93 17:00:00 0.800 447.8 28.0 
05/15/93 18:00:00 0.800 149.3 28.0 
05/15/93 19:00:00 0.800 895.5 28.0 
05/15/93 20:00:00 0.800 1044.8 28.0 
05/16/93 7:00:00 0.800 846.2 37.1 
05/16/93 8:00:00 0.800 538.5 37.1 
05/16/93 9:00:00 0.800 692.3 37.1 
05/16/93 10:00:00 0.800 692.3 37.1 
05/17/93 16:00:00 0.800 538.5 48.5 
05/17/93a 17:00:00 0.800 0.0 48.5 
05/17/93 18:00:00 0.800 307.7 48.5 
05/17/93 19:00:00 0.800 846.2 48.5 
05/17/93 20:00:00 0.800 1615.4 48.5 
05/17/93 21:00:00 0.800 1692.3 48.5 
05/19/93 12:00:00 0.800 615.4 33.6 
05/19/93 13:00:00 0.800 923.1 33.6 
05/19/93 14:00:00 0.800 769.2 33.6 
05/19/93 15:00:00 0.800 692.3 33.6 
05/19/93 16:00:00 0.800 1230.8 33.6 
05/19/93 17:00:00 0.800 538.5 33.6 
05/19/93 18:00:00 0.800 230.8 33.6 
05/19/93 19:00:00 0.800 615.4 33.6 



Appendix Table 12.--(continued) 

Date 	 Time 

05/19/93 20:00:00 
05/19/93 21:00:00 
OS/20/93 12:00:00 
OS/20/93 13:00:00 
OS/20/93 14:00:00 
OS/20/93 15:00:00 
OS/20/93 16:00:00 
OS/20/93 17:00:00 
OS/20/93 18:00:00 
OS/20/93 19:00:00 
OS/21/93 12:00:00 
OS/21/93 13:00:00 
OS/21/93 14:00:00 
OS/21/93 15:00:00 
OS/21/93 16:00:00 
OS/21/93 17:00:00 
OS/21/93 18:00:00 
OS/21/93 19:00:00 
OS/21/93 20:00:00 
OS/22/93 13:00:00 
OS/22/93 14:00:00 
OS/22/93 15:00:00 
OS/22/93 16:00:00 
OS/22/93 17:00:00 

Slide-gate 
cycle time 

0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 

Expanded Percent 
hourly count steelhead 

1076.9 33.6 
1000.0 33.6 
538.5 50.9 
846.2 50.9 
461.5 50.9 
307.7 50.9 
846.2 50.9 
846.2 50.9 
307.7 50.9 
538.5 50.9 
230.8 48.6 

76.9 48.6 
76.9 48.6 

615.4: 48.6 
230.8 48.6 
461.5 48.6 
307.7 48.6 
538.5 48.6 
538.5 48.6 
200-.0 47.2 
200.0 47.2 
350.0 47.2 
150.0 47.2 
150.0 47.2 

a 	 Test results were not included in the analysis because the 
facility count indicated fewer fish passed through the 
system than were diverted. 



Appendix Table 13.--Numbers of PIT-tagged and untagged fish diverted per hourly test of the flume 
"A" PIT-tag diversion system at Little Goose Dam, 1993. 

Date Time 
Tagged 

chinook 
Tagged 

steel head 
Total 

tagged 
Untagged 
chinook 

Untagged 
stee1head 

Total 
untagged 

No. 
cycles 

Untagged 
per cycle 

04/27/93 
04/27/93 
04/27/93 
04/27/93 
04/27/93 
04/28/93 
04/28/93 
04/28/93 
04/29/93 
04/29/93 
04/29/93 
04/29/93 
04/29/93 
04/30/93 
04/30/93 
04/30/93 
04/30/93 
04/30/93 
05/01/93 

8:00:00 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
10:00:00 
11:00:00 
12:00:00 

8:00:00 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
17:00:00 
18:00:00 
19:00:00 
20:00:00 
21:00:00 

7:00:00 

2 
6 
2 
2 
4 
1 
7 

11 
6 
8 

10 
8 

38 
10 

8 
2 
0 
5 
6 

0 
0 
0 
0 
0 
1 
0 
1 
2 
1 
0 
0 
2 
0 
0 
0 
0 
1 
0 

2 
6 
2 
2 
4 
2 
7 

12 
8 
9 

10 
8 

40 
10 

8 
2 
0 
6 
6 

1 
1 
0 
1 
2 
0 
2 
2 
1 
3 
3 
2 

18 
0 
2 
0 
0 
4 
4 

1 
1 
0 
0 
0 
0 
1 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
2 
0 

2 
2 
0 
1 
2 
0 
3 
2 
1 
4 
3 
3 

18 
1 
2 
0 
0 
6 
4 

5 
4 
2 
6 
4 
4 

12 
7 
8 

17 
8 

11 
34 
12 

9 
5 
7 
6 
8 

0.40 
0.50 
0.00 
0.17 
0.50 
0.00 
0.25 
0.29 
0.13 
0.24 
0.38 
0.27 
0.53 
0.08 
0.22 
0.00 
0.00 
1.00 
0.50 

05/01/93 
05/01/93 
05/01/93 
05/01/93 

8:00:00 
9:00:00 

10:00:00 
11:00:00 

19 
15 
24 

7 

0 
2 
0 
2 

19 
17 
24 

9 

5 
3 
5 
1 

1 
0 
0 
1 

6 
3 
5 
2 

22 
15 
23 
17 

0.27 
0.20 
0.22 
0.12 

05/01/93 
05/01/93 
05/01/93 
05/02/93 

12:00:00 
13: 00: 00 
14:00:00 

6:00:00 

24 
27 
43 
58 

0 
0 
0 
1 

24 
27 
43 
59 

1 
10 
14 
45 

1 
0 
4 
4 

2 
10 
18 
49 

27 
26 
36 
28 

0.07 
0.38 
0.50 
1. 75 

05/02/93 7:00:00 25 6 31 25 8 33 66 0.50 
05/02/93 
05/02/93 
05/02/93 

8:00:00 
12:00:00' 
13: 00: 00 

64 
20 
26 

2 
1 
2 

66 
21 
28 

25 
9 

21 

18 
4 
5 

43 
13 
26 

61 
24 
60 

0.70 
0.54 
0.43 

05/03/93 7:00:00 27 1 28 11 1 12 36 0.33 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 

8:00:00 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
13:00:00 
14:00:00 

27 
22 
11 
25 
60 
48 
61 

4 
0 
1 
0 
1 
4 
2 

31 
22 
12 
25 
61 
52 
63 

8 
8 
2 
7 

50 
28 
33 

1 
0 
1 
0 
2 
9 
3 

9 
8 
3 
7 

52 
37 
36 

35 
26 
20 
28 
91 
28 
29 

0.26 
0.31 
0.15 
0.25 
0.57 
1.32 
1.24 

05/04/93 
05/04/93 
05/04/93 
05/05/93 

7:00:00 
12:00:00 
13:00:00 
17:00:00 

49 
11 
52 
10 

0 
2 
0 
1 

49 
13 
52 
11 

20 
2 

20 
15 

0 
1 

10 
1 

20 
3 

30 
16 

42 
25 
45 
19 

0.48 
0.12 
0.67 
0.84 

05/05/93 18:00:00 16 0 16 8 1 9 9 1.00 
05/05/93 19:00:00 21 3 24 17 0 17 23 0.74 
05/05/93 20:00:00 34 5 39 60 6 66 42 1.57 
05/05/93 21:00:00 45 6 51 94 9 103 54 1.91 
05/06/93 7:00:00 21 3 24 9 1 10 27 0.37 
05/06/93 
05/06/93 

8:00:00 
9:00:00 

14 
14 

0 
4 

14 
18 

8 
4 

0 
3 

8 
7 

18 
20 

0.44 
0.35 

05/06/93 10:00:00 11 1 12 2 1 3 10 0.30 
05/06/93 
05/06/93 
05/06/93 

11: 00: 00 
12:00:00 
13:00:00 

14 
11 
20 

1 
3 
1 

15 
14 
21 

7 
5 
3 

1 
2 
0 

8 
7 
3 

20 
15 
22 

0.40 
0.47 
0.14 

05/06/93 14:00:00 26 1 27 11 1 12 12 1.00 
05/07/93 
05/07/93 
05/07/93 
05/07/93 

7 
8 
9 

10 

00 
00 
00 
00 

00' 
00 
00 
00 

5 
7 

20 
17 

0 
0 
1 
5 

5 
7 

21 
22 

6 
7 
8 
7 

0 
0 
4 
0 

6 
7 

12 
7 

6 
13 
16 
23 

1.00 
0.54 
0.75 
0.30 

05/07/93 
05/07/93 

11 
12 

00 
00 

00 
00 

10 
13 

2 
4 

12 
17 

0 
4 

0 
0 

0 
4 

12 
13 

0.00 
0.31 

05/07/93 
05/07/93 

13 
14 

00 
00 

00 
00 

3 
12 

0 
1 

3 
13 

1 
5 

0 
0 

1 
5 

5 
10 

0.20 
0.50 

05/08/93 
05/08/93 
05/08/93 

7 
8 
9 

00 
00 
00 

00 
00 
00 

8 
2 

17 

4 
9 
4 

12 
11 
21 

9 
9 
8 

4 
2 
5 

13 
11 
13 

18 
16 
21 

0.72 
0.69 
0.62 

05/08/93 10 00 00 13 7 20 1 1 2 20 0.10 
05/0B/93 11 00 00 19 7 26 17 3 20 24 0.83 
05/08/93 12 00 00 16 9 25 22 10 32 22 1. 45 



Appendix Table 13.--(continued) 

Date Time 
Tagged 

chinook 
Tagged 

steelhead 
Total 

tagged 
Untagged 
chinook 

Untagged 
steelhead 

Total 
untagged 

No. Untagged 
cycles per cycle 

OS/08/93 
05/08/93 
05/09/93 

13:00:00 
14:00:00 
18:00:00 

16 
18 

8 

10 
8 
1 

26 
26 

9 

37 
31 
16 

2S 
14 

0 

62 
45 
16 

26 
20 

6 

2.38 
2.2S 
2.67 

OS/09/93 
OS/09/93 

19:00:00 
20:00:00 

9 
23 

12 
IS 

21 
38 

35 
78 

20 
22 

5S 
100 

27 
39 

2.04 
2.S6 

OS/09/93 21:00:00 29 9 38 61 11 72 29 2.48 
OS/10/93 7:00:00 0 0 0 0 0 0 7 0.00 
OS/10/93 8:00:00 17 2 19 17 29 46 17 2.71 
05/10/93 
OS/10/93 

9:00:00' 
10:00:00 

1 
5 

3 
1 

4 
6 

12 
14 

6 
1 

18 
15 

3 
7 

6.00 
2.14 

OS/10/93 11:00:00 6 6 12 6 2 8 12 0.67 
OS/10/93 12:00:00 7 4 11 2 1 3 13 0.23 
OS/10/93 13:00:00 7 3 10 3 0 3 6 O.SO 
05/10/93 14:00:00 7 3 10 3 2 S 7 0.71 
05/12/93 13:00:00 6 3 9 3 0 3 10 0.30 
05/12/93 14: 00: 00' 1 4 5 2 0 2 6 0.33 
05/12/93 lS:00:00 4 0 4 1 0 1 S 0.20 
OS/12/93 16:00:00 7 2 9 0 0 0 10 0.00 
OS/12/93 17:00:00 8 6 14 S S 10 13 0.77 
05/12/93 18:00:00 1 1 2 0 0 0 6 0.00 
05/12/93 19:00:00 3 0 3 0 1 1 9 0.11 
05/12/93 20:00:00 8 3 11 4 2 6 24 0.25 
OS/13/93 13:00:00 3 1 4 1 2 3 4 0.7S 
OS/13/93 14:00:00 4 0 4 0 0 0 2 0.00 
OS/13/93 IS:00:00 4 0 4 4 1 S S 1.00 
05/13/93 16:00:00 7 1 8 4 4 8 7 1.14 
05/13/93 17:00:00 5 2 7 1 1 2 7 0.29 
OS/13/93 18:00:00 5 1 6 1 0 1 8 0.13 
OS/13/93 19:00:00 2 1 3 0 1 1 3 0.33 
OS/13/93 20:00:00 2 3 5 1 0 1 7 0.14 
OS/14/93 7:00:00 6 1 7 1 2 3 S 0.60 
05/14/93 
05/14/93 

8:00:00 
9:00:00 

6 
3 

3 
3 

9 
6 

0 
3 

0 
2 

0 
5 

10 
6 

0.00 
0.83 

05/14/93 10:00:00 2 2 4 2 0 2 5 0.40 
05/14/93 11:00:00 1 3 4 1 1 2 4 O.SO 
05/1S/93 13:00:00 9 2 11 2 3 5 9 0.S6 
OS/IS/93 14:00:00' 6 1 7 0 0 0 8 0.00 
05/15/93 15:00:00 13 0 13 1 1 2 14 0.14 
05/15/93 16:00:00 11 2 13 3 0 3 12 0.25 
05/15/93 17:00:00 5 0 5 0 0 0 5 0.00 
05/1S/93 18:00:00 6 0 6 0 1 1 6 0.17 
05/15/93 19:00:00 4 0 4 0 0 0 5 0.00 
05/15/93 20:00:00 2 5 7 0 3 3 6 O.SO 
05/16/93 7:00:00 6 4 10 4 4 B 12 0.67 
05/16/93 8:00:00 15 0 15 1 0 1 17 0.06 
05/16/93 9:00:00 9 1 10 2 2 4 8 0.50 
05/16/93 10:00:00 4 1 5 2 0 2 7 0.29 
05/17/93 16:00:00 1 1 2 1 1 2 2 1.00 
05/17/93 17:00:00' 3 0 3 1 0 1 3 0.33 
05/17/93 18:00:00 3 0 3 0 0 0 4 0.00 
05/17/93 19:00:00 2 0 2 0 0 0 2 0.00 
05/17/93 20:00:00 1 2 3 0 1 1 4 0.25 
05/17/93 21:00:00 4 4 8 3 2 5 8 0.63 
05/19/93 12:00:00 1"1 0 17 17 1 18 1 18.00 
05/19/93 13:00:00 5 1 6 13 0 13 5 2.60 
05/19/93 14:00:00 7 2 9 2 1 3 9 0.33 
05/19/93 15:00:00 6 1 7 0 1 1 6 0.17 
05/19/93 16:00:00 3 1 4 0 0 0 4 0.00 
05/19/93 17:00:00 2 1 3 0 1 1 4 0.25 
05/19/93 18:00:00 2 2 4 0 2 2 5 0.40 
05/19/93 19:00:00 2 0 2 0 0 0 3 0.00 
05/19/93 20:00:00 0 7 7 13 7 20 8 2.50 
05/19/93 21:00:00 1 1 2 1 0 1 2 0.50 
OS/20/93 12:00:00 2 0 2 1 1 2 2 1. 00 
OS/20/93 13:00:00 3 2 5 0 1 1 5 0.20 
OS/20/93 14:00:00 5 0 5 0 3 3 6 0.50 
OS/20/93 15:00:00 ~ 0 5 0 1 1 5 0.20 
OS/20/93 
OS/20/93 

16:00:00 
17:00:00 

4 
4 

0 
2 

4 
6 

0 
0 

0 
1 

0 
1 

5 
5 

0.00 
0.20 

OS/20/93 18:00:00 1 1 2 1 0 1 2 0.50 



Appendix Table 13.--(continued) 

Tagged Tagged Total Untagged Untagged Total No. Untagged 
Date Time chinook steelhead tagged chinook steelhead untagged cycles per cycle 

OS/20/93 19:00:00 3 1 4 0 1 1 5 0.20 
OS/21/93 12:00:00 1 0 1 0 0 0 0 0.00 
OS/21/93 13:00:00 1 0 1 0 0 0 1 0.00 
OS/21/93 14:00:00 2 0 2 0 0 0 3 0.00 
OS/21/93 15:00:00 1 1 2 0 0 0 3 0.00 
OS/21/93 16:00:00 0 1 1 0 0 0 1 0.00 
OS/21/93 17:00:00 1 0 1 0 0 0 1 0.00 
OS/21/93 18:00:00 3 1 4 0 1 1 4 0.00 
OS/21/93 19:00:00 2 1 3 D 0 0 3 0.00 
OS/21/93 20:00:00 1 1 2 0 0 0 1 0.00 
OS/22/93 13:00:00 2 1 3 0 0 0 3 0.00 
OS/22/93 14:00:00 4 1 5 0 0 0 5 0.00 
OS/22/93 15:00:00 3 0 3 0 0 0 2 0.00 
OS/22/93 16:00:00 1 0 1 0 0 0 1 0.00 
OS/22/93 17:00:00 3 a 3 0 0 a 4 .2.:..QQ. 

Totals 'I"i"4'2 2'9ii 2032 IT'7T TIT "B04 mo 
Averages 11.31 1. 88 13.19 7.60 2.17 9.71 13.70 0.71 

Test results were not included in the analysis because the facility count indicated fewer 
fish passed through the system than were diverted. 





Appendix Table 14.--Injury and descaling data for hourly tests of the "A" 
flume PIT-tag diversion system at Little Goose Darn, 1993. 

Chinook Steelhead 
Not Not Total Total % 

Date Time inj/des inj/des inj/des inj/des inj/des fish inj/des 

04/27/93 8:00:00 
04/27/93 9:00:00 
04/27/93 10:00:00 

3 
6 
2 

0 
1 
0 

1 
1 
0 

0 
0 
0 

0 
1 
0 

4 
8 
2 

0.00 
12.50 

0.00 
04/27/93 11:00:00 3 0 0 0 0 3 0.00 
04/27/93 12:00:00 6 0 0 0 0 6 0.00 
04/28/93 10:00:00 
04/28/93 11:00:00 
04/28/93 12:00:00 
04/29/93 8:00:00 

1 
8 

12 
7 

0 
1 
1 
0 

1 
1 
1 
2 

0 
0 
1 
0 

0 
1 
2 
0 

2 
10 
15 

9 

0.00 
10.00 
13.33 

0.00 
04/29/93 9:00:00 
04/29/93 10:00:00 
04/29/93 11:00:00 
04/29/93 12:00:00 
04/30/93 17:00:00 
04/30/93 18:00:00 
04/30/93 19:00:00 
04/30/93 20:00:00 
04/30/93 21:00:00 

10 
11 
10 
53 
10 
10 

2 
0 
9 

1 
2 
0 
3 
0 
0 
0 
0 
0 

1 
0 
1 
2 
1 
0 
0 
0 
3 

1 
0 
0 
0 
0 
0 
0 
0 
0 

2 
2 
0 
3 
0 
0 
0 
0 
0 

13 
13 
11 
58 
11 
10 

2 
0 

12 

15.38 
15.38 

0.00 
5.17 
0.00 
0.00 
0.00 
0.00 
0.00 

05/01/93 7:00:00 10 0 0 0 0 10 0.00 
05/01/93 
05/01/93 

8:00:00 
9:00:00 

24 
17 

0 
1 

1 
2 

0 
0 

0 
1 

25 
20 

0.00 
5.00 

05/01/93 10:00:00 
05/01/93 11:00:00 

26 
7 

3 
1 

0 
3 

0 
0 

3 
1 

29 
11 

10.34 
9.09 

05/01/93 12:00:00 24 1 1 0 1 26 3.85 
05/01/93 13:00:00 32 5 0 0 5 37 13.51 
05/01/93 
05/02/93 
05/02/93 

14:00:00 
6:00:00 
7:00:00 

47 
97 
49 

10 
6 
1 

4 
5 

12 

0 
0 
2 

10 
6 
3 

61 
108 

64 

16.39 
5.56 
4.69 

05/02/93 
05/02/93 
05/02/93 
05/03/93 

8:00:00 
12:00:00" 
13:00:00 
7:00:00 

85 
26 
41 
36 

4 
3 
6 
2 

20 
4 
6 
2 

0 
1 
1 
0 

4 
4 
7 
2 

109 
34 
54 
40 

3.67 
11. 76 
12.96 
5.00 

05/03/93 8:00:00 31 4 5 0 4 40 10.00 
05/03/93 9:00:00 
05/03/93 10:00:00 
05/03/93 11: 00: 00 
05/03/93 12:00:00 

28 
12 
27 

108 

2 
1 
5 
2 

0 
1 
0 
1 

0 
1 
1 
2 

2 
2 
6 
4 

30 
15 
33 

113 

6.67 
13.33 
18.18 
3.54 

05/03/93 
05/03/93 

13:00:00 
14:00:00 

68 
81 

8 
13 

11 
5 

2 
0 

10 
13 

89 
99 

11.24 
13.13 

05/04/93 7:00:00 59 10 0 0 10 69 14 .50 
05/04/93 12:00:00 13 0 3 0 0 16 0.00 
05/04/93 13:00:00 67 5 9 1 6 82 7.31 
05/05/93 17:00:00 21 4 1 1 5 27 18.52 
05/05/93 18:00:00 20 4 1 0 4 25 16.00 
05/05/93 19:00:00 
05/05/93 20:00:00 
05/05/93 21:00:00 

34 
83 

120 

4 
11 
19 

3 
10 
15 

0 
1 
0 

4 
12 
19 

41 
105 
154 

9.76 
11.43 
12.34 

05/06/93 
05/06/93 
05/06/93 

7:00:00 
8:00:00 
9:00:00 

29 
21 
17 

1 
1 
1 

4 
0 
5 

0 
0 
2 

1 
1 
3 

34 
22 
25 

2.94 
4~55 

12.00 



Appendix Table 14.--(continued) 

Chinook Steelhead 
Not Not Total Total % 

Date Time inj/des inj/des inj/des inj/des inj/des fish inj/des 

05/06/93 
05/06/93 
05/06/93 
05/06/93 
05/06/93 
05/07/93 
05/07/93 
05/07/93 

10:00:00 
11:00:00 
12:00:00 
13:00:00 
14:00:00 
7:00:00 A 

8:00:00 
9:00:00 

12 
20 
13 
22 
36 
9 

13 
23 

1 
1 
3 
1 
1 

2 
1 
5 

2 
2 
4 
1 
2 
0 
0 
5 

0 
0 
1 
0 
0 
0 
0 
0 

1 
1 
4 
1 
1 
2 
1 
5 

15 
23 
21 
24 
39 
11 
14 
33 

6.67 
4.35 

19.05 
4.17 
2.56 

18.18 
7.14 

15.15 
05/07/93 10:00:00 24 0 5 0 0 29 0.00 
05/07/93 
05/07/93 
05/07/93 
05/07/93 

11:00:00 
12:00:00 
13:00:00 
14:00:00 

10 
14 

4 
16 

0 
3 
0 
1 

2 
4 
0 
1 

0 
0 
0 
0 

0 
3 
0 
1 

12 
21 

4 
18 

0.00 
14 .29 

0.00 
5.56 

05/08/93 7:00:00 15 2 6 2 4 25 16.00 
05/08/93 8:00:00 10 1 9 2 3 22 13.64 
05/08/93 9:00:00 23 2 8 1 3 34 8.82 
05/08/93 10:00:00 14 0 8 0 0 22 0.00 
05/08/93 11:00:00 34 2 8 2 4 46 8.70 
05/08/93 12:00:00 33 5 19 0 5 57 8.77 
05/08/93 13:00:00 50 3 32 3 6 88 6.82 
05/08/93 14:00:00 44 5 21 1 6 71 8.45 
05/09/93 18:00:00 23 1 1 0 1 25 4.00 
05/09/93 19:00:00 37 7 31 1 8 76 10.53 
05/09/93 20:00:00 100 1 36 1 2 138 1.45 
05/09/93 21:00:00 79 11 19 1 12 110 10.91 
05/10/93 7:00:00 7 1 0 0 1 B 12.50 
05/10/93 8:00:00 29 5 28 3 8 65 12.31 
05/10/93 9:00:00· 13 0 9 0 0 22 0.00 
05/10/93 10:00:00 18 1 2 0 1 21 4.76 
05/10/93 11:00:00 12 0 8 0 0 20 0.00 
05/10/93 12:00:00 9 0 5 0 0 14 0.00 
05/10/93 13:00:00 10 0 3 0 0 13 0.00 
05/10/93 14:00:00 10 0 4 1 1 15 6.67 
05/12/93 13:00:00 9 0 3 0 0 12 0.00 
05/12/93 14:00:00 A 3 0 3 1 1 7 14 .29 
05/12/93 15:00:00 3 2 0 0 2 5 40.00 
05/12/93 16:00:00 6 1 2 0 1 9 11.11 
05/12/93 17:00:00 13 0 11 0 0 24 0.00 
05/12/93 
05/12/93 

18:00:00 
19:00:00 

1 
3 

0 
0 

1 
1 

0 
0 

0 
0 

2 
4 

0.00 
0.00 

05/12/93 20:00:00 11 1 4 1 2 17 11. 76 
05/13/93 13:00:00 3 1 3 0 1 7 14.29 
05/13/93 14:00:00 4 0 0 0 0 4 0.00 
05/13/93 15:00:00 8 0 0 1 1 9 11.11 
05/13/93 16:00:00 11 0 4 1 1 16 6.25 
05/13/93 17:00:00 6 0 3 0 0 9 0.00 
05/13/93 18:00:00 6 0 1 0 0 7 0.00 
05/13/93 19:00:00 2 0 2 0 0 4 0.00 
05/13/93 20:00:00 3 0 3 0 0 6 0.00 
05/14/93 7:00:00 6 1 3 0 1 10 10.00 
05/14/93 8:00:00 5 1 2 1 2 9 22.22 



Appendix Table 14.--(continued) 

Chinook Steelhead 
Not Not Total Total % 

Date Time inj/des inj/des inj/des inj/des inj/des fish inj/des 

05/14/93 9:00:00 3 3 5 0 3 11 27.27 
05/14/93 10:00:00 4 0 1 1 1 6 16.67 
05/14/93 11:00:00 2 0 4 0 0 6 0.00 
05/15/93 13:00:00 11 0 5 0 0 16 0.00 
05/15/93 14:00:00& 5 1 1 0 1 7 14.29 
05/15/93 15:00:00 14 0 1 0 0 15 0.00 
05/15/93 16:00:00 14 0 2 0 0 16 0.00 
05/15/93 17:00:00 4 1 0 0 1 5 20.00 
05/15/93 18:00:00 4 2 1 0 2 7 28.57 
05/15/93 19:00:00 4 0 0 0 0 4 0.00 
05/15/93 20:00:00 1 1 7 1 2 10 20.00 
05/16/93 7:00:00 8 2 7 1 3 18 16.67 
05/16/93 8:00:00 15 1 0 0 1 16 6.25 
05/16/93 9:00:00 8 3 3 0 3 14 21.43 
05/16/93 10:00:00 6 0 0 1 1 7 14.30 
05/17/93 16:00:00 2 0 2 0 0 4 0.00 
05/17/93 17: 00 : 0 O~ 4 0 0 0 0 4 0.00 
05/17/93 18:00:00 3 0 0 0 0 3 0.00 
05/17/93 19:00:00 2 0 0 0 0 2 0.00 
05/17/93 20:00:00 1 0 3 0 0 4 0.00 
05/17/93 21:00:00 5 2 5 1 3 13 23.08 
05/19/93 12:00:00 33 1 1 0 1 35 2.86 
05/19/93 13:00:00 18 0 1 0 0 19 0.00 
05/19/93 14:00:00 9 0 3 0 0 12 0.00 
05/19/93 15:00:00 5 1 2 0 1 8 12.50 
05/19/93 16:00:00 3 0 1 0 0 4 0.00 
05/19/93 17:00:00 2 0 2 0 0 4 0.00 
05/19/93 18:00:00 1 1 4 0 1 6 16.67 
05/19/93 19:00:00 2 0 0 0 0 2 0.00 
05/19/93 20:00:00 13 0 14 0 0 27 0.00 
05/19/93 21:00:00 2 0 1 0 0 3 0.00 
OS/20/93 12:00:00 3 0 0 1 1 4 25.00 
OS/20/93 13:00:00 3 0 2 1 1 6 16.67 
OS/20/93 14:00:00 5 0 3 0 0 8 0.00 
OS/20/93 15:00:00 5 0 1 0 0 6 0.00 
OS/20/93 16:00:00 4 0 0 0 0 4 0.00 
OS/20/93 17:00:00 4 0 3 0 0 7 0.00 
OS/20/93 18:00:00 2 0 1 0 0 3 0.00 
OS/20/93 19:00:00 3 0 2 0 0 5 0.00 
OS/21/93 12:00:00 1 0 0 0 0 1 0.00 
OS/21/93 13:00:00 1 0 0 0 0 1 0.00 
OS/21/93 14:00:00 2 0 0 0 0 2 0.00 
OS/21/93 15:00:00 1 0 1 0 0 2 0.00 
OS/21/93 16:00:00 0 0 1 0 0 1 0.00 
OS/21/93 17:00:00 1 0 0 0 0 1 0.00 
OS/21/93 18:00:00 3 0 2 0 0 5 0.00 
OS/21/93 19:00:00 1 1 1 0 1 3 33.33 
OS/21/93 20:00:00 1 0 1 0 0 2 0.00 
OS/22/93 13:00:00 2 0 1 0 0 3 0.00 
OS/22/93 14:00:00 4 0 0 1 1 5 20.00 
OS/22/93 15:00:00 3 0 0 0 0 3 0.00 



Appendix Table 14.--(continued) 

Chinook Steelhead 
Not Not Total Total % 

Date Time inj/des inj/des inj/des inj/des inj/des fish inj/des 

OS/22/93 16:00:00 1 0 0 0 0 1 0.00 
__3OS/22/93 17:00:00 _0 _0 ...Q. _0 ---l 0.00 

Totals or averages 2673 240 575 49 289 3537 8.17 

Test results were not included in the analysis because the facility count 
indicated fewer fish passed through the system than were diverted. 



Appendix Table 15.--Physical parameters of hourly tests of the "B" flume PIT 
-tag diversion system at Little Goose Dam, 1993. 

Date 

04/27/93 
04/27/93 
04/27/93 
04/27/93 
04/27/93 
04/28/93 
04/28/93 
04/28/93 
04/29/93 
04/29/93 
04/29/93 
04/29/93 
04/29/93 
04/30/93 
04/30/93 
04/30/93 
04/30/93 
04/30/93 
05/01/93 
05/01/93 
05/01/93 
05/01/93 
05/01/93 
05/01/93 
05/01/93 
05/01/93 
05/02/93 
05/02/93 
05/02/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/03/93 
05/04/93 
05/04/93 
05/04/93 
05/05/93 
05/05/93­

Time 

8:00:00 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
10:00:00 
11:00:00 
12:00:00 

8:00:00 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
17:00:00 
18:00:00 
19:00:00 
20:00:00 
21:00:00 

7:00:00 
8:00:00 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
13:00:00 
14:00:00 

6:00:00 
7:00:00 
8:00:00 
7:00:00 
8:00:00 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
13:00:00 
14:00:00 
7:00:00 

12:00:00 
13:00:00 
17:00:00 
18:00:00 

Slide-gate 
cycle time 

1.000 
1.000 
1. 000 
1.000 
1.000 
0.500 
0.500 
0.500 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 

Expanded 
hourly count 

360.4 
450.5 
240.2 
450.5 
660.7 
240.2 
690.7 
690.7 
38.0 

1018.0 
658.7 
419.2 
898.2 
359.3 
359.3 

1197.6 
1018.0 

359.3 
1325.3 

602.4 
1325.3 

481. 9 
2168.7 

602.4 
1445.8 

963.9 
843.4 

2168.7 
1686.7 

746.3 
2388.1 
1343.3 

895.5 
1194.0 
1641. 8 

895.5 
746.3 

1940.3 
298.5 

1044.8 
895.5 

0.0 

Percent 
steelhead 

72 .8 
72.8 
72.8 
72.8 
72.8 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
68.4 
68.4 
68.4 
68.4 
68.4 
64.6 
64.6 
64.6 
64.6 
64.6 
64.6 
64.6 
64.6 
79.0 
79.0 
79.0 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
64.2 
64.2 
64.2 
69.0 
69.0 



Appendix Table 15.--(continued) 

Slide-gate Expanded Percent 
Date Time cycle time hourly count steelhead 

05/05/93 19:00:00 0.800 1343.3 69.0 
05/05/93 20:00:00 0.800 5074.6 69.0 
05/05/93 21:00:00 0.800 5223.9 69.0 
05/06/93 7:00:00 0.800 1791.0 69.0 
05/06/93 8:00:00 0.800 2238.8 69.0 
05/06/93 9:00:00 0.800 4925.4 69.0 
05/06/93 10:00:00 0.800 2238.8 69.0 
05/06/93 11:00:00 0.800 3283.6 69.0 
05/06/93 12:00:00 0.800 1343.3 69.0 
05/06/93 13:00:00 0.800 1194.0 69.0 
05/06/93 14:00:00 0.800 597.0 69.0 
05/07/93 7:00:00 0.800 895.5 74.2 
05/07/93- 8:00:00 0.800 0.0 74.2 
05/07/93 9:00:00 0.800 1194.0 74.2 
05/07/93 10:00:00 0.800 1044.8 74.2 
05/07/93 11;00:00 0.800 447.8 74.2 
05/07/93 12:00:00 0.800 2388.1 74.2 
05/07/93 13:00:00 0.800 1194.0 74.2 
05/07/93 14:00:00 0.800 746.3 74.2 
05/08/93 7:00:00 0.800 1641. 8 88.4 
05/08/93 8:00:00 0.800 1343.3 88.4 
05/08/93 9:00:00 0.800 6417.9 88.4 
05/08/93 10:00:00 0.800 1492.5 88.4 
05/08/93 11:00:00 0.800 3582.1 88.4 
05/08/93 12:00:00 0.800 4477.6 88.4 
05/08/93 13:00:00 0.800 2985.1 88.4 
05/08/93 14:00:00 0.800 1492.5 88.4 
05/09/93 18:00:00 0.800 3000.0 89.6 
05/09/93 19:00:00 0.800 3200.0 89.6 
05/09/93 20:00:00 0.800 8200.0 89.6 
05/09/93 21:00:00 0.800 3600.0 89.6 
05/10/93 7:00:00 0.800 6400.0 80.5 
05/10/93a 8:00:00 0.800 5.0 80.5 
05/10/93 9:00:00 0.800 3400.0 80.5 
05/10/93 10:00:00 0.800 2000.0 80.5 
05/10/93 11:00:00 0.800 1600.0 80.5 
05/10/93 12:00:00 0.800 1000.0 80.5 
05/10/93 13:00:00 0.800 1600.0 80.5 
05/10/93 14:00:00 0.800 600.0 80.5 
05/12/93 13:00:00 0.800 1492.5 87.0 
05/12/93 14:00:00 0.800 895.5 87.0 
05/12/93 15:00:00 0.800 1343.3 87.0 
05/12/93 16:00:00 0.800 1343.3 87.0 
05/12/93 17:00:00 0.800 2388.1 87.0 



Appendix Table 15.--(continued) 

Slide-gate Expanded Percent 
Date Time cycle time hourly count steelhead 

05/12/93 18:00:00 0.800 447.8 87.0 
05/12/93 19:00:00 0.800 2238.8 87.0 
05/12/93 20:00:00 0.800 1940.3 87.0 
05/13/93 13:00:00 0.800 3134.3 85.0 
05/13/93 14:00:00 0.800 1044.8 85.0 
05/13/93 15:00:00 0.800 1641.8 85.0 
05/13/93 16:00:00 0.800 597.0 85.0 
05/13/93 17:00:00 0.800 1194.0 85.0 
05/13/93 18:00:00 0.800 895.5 85.0 
05/13/93 19:00:00 0.800 1641. 8 85.0 
05/13/93 20:00:00 0.800 2089.6 85.0 
05/14/93 7:00:00 0.800 746.3 84.1 
05/14/93 8:00:00 0.800 2089.6 84.1 
05/14/93 9:00:00 0.800 1194.0 84.1 
05/14/93 10:00:00 0.800 3432.8 84.1 
05/14/93 11:00:00 0.800 597.0 84.1 
05/15/93 13:00:00 0.800 1940.3 81.2 
05/15/93 14:00:00 0.800 447.8 81.2 
05/15/93 15:00:00 0.800 597.0 81.2 
05/15/93 16:00:00 0.800 597.0 81.2 
05/15/93 17:00:00 0.800 1343.3 81.2 
05/15/93 18:00:00 0.800 746.3 81.2 
05/15/93 19:00:00 0.800 1492.5 81.2 
05/15/93 20:00:00 0.800 1343.3 81.2 
05/16/93 7:00:00 0.800 4461.5 92.6 
05/16/93 8:00:00 0.800 1461.5 92.6 
05/16/93 9:00:00 0.800 2538.5 92.6 
05/16/93 10:00:00 0.800 2461. 5 92.6 
05/17/93 16:00:00 0.800 1000.5 90.0 
05/17/93 17:00:00 0.800 923.1 90.0 
05/17/93 18:00:00 0.800 1153.8 90.0 
05/17/93 19:00:00 0.800 1538.5 90.0 
05/17/93 20:00:00 0.800 4307.7 90.0 
05/17/93 21:00:00 0.800 1692.3 90.0 
05/19/93 12:00:00 0.800 1538.5 84.7 
05/19/93 13:00:00 0.800 1230.8 84.7 
05/19/93 14:00:00 0.800 3153.8 84.7 
05/19/93 15:00:00 0.800 2000.0 84.7 
05/19/93 16:00:00 0.800 1923.1 84.7 
05/19/93 17:00:00 0.800 2076.9 84.7 
05/19/93 18:00:00 0.800 846.2 84.7 
05/19/93 19:00:00 0.800 1538.5 84.7 
05/19/93 20:00:00 0.800 2692.3 84.7 
05/19/93 21:00:00 0.800 2153.8 84.7 



Appendix Table 15.--(continued) 

Date Time 

OS/20/93 12:00:00 
OS/20/93 13:00:00 
OS/20/93 14:00:00 
OS/20/93 15:00:00 
OS/20/93 16:00:00 
OS/20/93 17:00:00 
OS/20/93 18:00:00 
OS/20/93 19:00:00 
OS/21/93 12:00:00 
OS/21/93- 13:00:00 
OS/21/93 14:00:00 
OS/21/93 15:00:00 
OS/21/93 16:00:00 
OS/21/93 17:00:00 
OS/21/93 18:00:00 
OS/21/93 19:00:00 
OS/21/93 20:00:00 
OS/22/93 13:00:00 
OS/22/93 14:00:00 
OS/22/93 15:00:00 
OS/22/93 16:00:00 
OS/22/93 17:00:00 

Test results were 

Slide-gate 
cycle time 

0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 

Expanded Percent 
hourly count steelhead 

384.6 88.9 
1153.8 88.9 
1230.8 88.9 

461.5 88.9 
538.5 88.9 
923.1 88.9 
384.6 88.9 
846.2 88.9 
384.6 91.4 

0.0 91.4 
538.5 91.4 
692.3 91.4 
307.7 91.4 
384.6 91.4 
384.6 91.4 

1076.9 91. 4 
1307.7 91.4 

600.0 90.5 
1650.0 90.5 
1050.0 90.5 

650.0 90.5 
550.0 90.5 

not included in the analysis because facility count 
indicated fewer fish passed through the system than were diverted. 



Appendix Table 16.--Numbers of tagged and untagged fish diverted per hourly test of the UB" flume 
PIT-tag diversion system at Little Goose Dam 1993 

Date Time 
Tagged 
chinook 

Tagged 
steelhead 

Total 
tagged 

Untagged 
chinook 

Untagged Total 
steelhead untagged 

No. 
cycles 

Untagged 
per cycle 

04/27/93 
04/27/93 
04/27193 
04/27/93 

8:00:00 
9:00:00 

10:00:00 
11:00:00 

1 
2 
4 
2 

1 
1 
2 
1 

2 
3 
6 
3 

0 
0 
0 
0 

0 
0 
0 
3 

0 
0 
0 
3 

1 
3 
7 
6 

0.00 
0.00 
0.00 
0.50 

04/27/93 12:00:00 1 2 3 0 3 3 3 1.00 
04/28/93 
04/28/93 

10:00:00 
11:00:00 

1 
4 

3 
3 

4 
7 

0 
0 

0 
4 

0 
4 

7 
11 

0.00 
0.36 

04/28/93 
04/29/93 

12:00:00 
8:00:00 

6 
3 

4 
2 

10 
5 

0 
0 

3 
0 

3 
0 

7 
5 

0.43 
0.00 

04/29/93 
04/29/93 

9:00:00 
10:00:00 

1 
2 

0 
1 

1 
3 

0 
0 

0 
0 

0 
0 

5 
4 

0.00 
0.00 

04/29/93 
04/29/93 
04/30/93 

11:00:00 
12:00:00 
17:00:00 

0 
4 
0 

2 
0 
0 

2 
4 
0 

0 
1 
0 

1 
16 

0 

1 
17 

0 

2 
4 
0 

0.50 
4.25 
0.00 

04/30/93 18:00:00 0 1 1 0 1 1 2 0.50 
04/30/93 19:00:00 0 2 2 0 2 2 2 1.00 
04/30/93 
04/30/93 
05/01/93 
05/01/93 
05/01/93 

20:00:00 
21:00:00 

7:00:00 
8:00:00 
9:00:00 

0 
3 

14 
1 
5 

2 
2 
0 
3 
2 

2 
5 

14 
4 
7 

0 
1 
5 
0 
0 

1 
3 
0 
0 
0 

1 
4 
5 
0 
0 

2 
3 

10 
4 
7 

0.50 
1.33 
0.50 
0.00 
0.00 

05/01/93 10:00:00 4 2 6 0 2 2 5 0.40 
05/01/93 11:00:00 3 1 4 0 1 1 2 0.50 
05/01/93 
05/01/93 

12:00:00 
13:00:00 

2 
0 

2 
0 

4 
0 

1 
0 

1 
0 

2 
0 

4 
0 

0.50 
0.00 

05/01/93 
05/02/93 

14:00:00 
6:00:00 

2 
3 

0 
2 

2 
5 

0 
0 

0 
3 

0 
3 

1 
5 

0.00 
0.60 

05/02/93 7:00:00 3 2 5 0 0 0 2 0.00 
05/02/93 8:00:00 5 2 7 1 0 1 5 0.20 
05/03/93 7:00:00 15 5 20 1 4 5 20 0.25 
05/03/93 8:00:00 16 5 21 6 2 8 17 0.47 
05/03/93 9:00:00 17 2 19 2 4 6 13 0.46 
05/03/93 10:00:00 9 4 13 0 6 6 17 0.35 
05/03/93 11:00:00 12 13 25 3 20 23 28 0.82 
05/03/93 12:00:00 9 9 18 2 22 24 22 1.10 
05/03/93 13:00:00 15 10 25 3 12 15 21 0.71 
05/03/93 14:00:00 12 2 14 2 14 16 2 8.00 
05/04/93 7:00:00 9 6 15 7 6 13 16 0.81 
05/04/93 12:00:00 7 6 13 0 1 1 15 0.07 
05/04/93 13:00:00 11 2 13 0 13 13 14 0.92 
05/05/93 17:00:00 2 11 13 0 12 12 19 0.63 
05/05/93 18:00:00' 3 5 8 1 2 3 13 0.23 
05/05/93 19:00:00 7 11 18 3 12 15 20 0.75 
05/05/93 20:00:00 11 20 31 7 28 35 35 1.00 
05/05/93 21:00:00 19 17 36 22 56 78 40 1.63 
05/06/93 2:00:00 2 13 15 2 4 6 16 0.38 
05/06/93 7:00:00 6 7 13 5 12 17 15 1.13 
05/06/93 9:00:00 4 10 14 1 5 6 14 0.48 
05/06/93 10:00:00 1 7 8 2 2 4 8 0.50 
05/06/93 11:00:00 5 8 13 1 8 9 14 0.64 
05/06/93 12:00:00 1 6 7 1 2 3 7 0.43 
05/06/93 13:00:00 5 9 14 0 3 3 13 0.23 
05/06/93 14:00:00 8 10 18 2 1 3 15 0.20 
05/07/93 7:00:00 2 3 5 0 7 7 5 1.40 
05/07/93 8:00:00' 3 6 9 1 2 3 8 0.38 
05/07/93 9:00:00 1 2 3 0 2 2 4 0.50 
05/07/93 10:00:00 2 6 8 1 0 1 4 0.25 
05/07/93 11:00:00 3 7 10 2 4 6 12 0.50 
05/07/93 12:00:00 3 16 19 1 5 6 15 0.40 
05/07/93 13:00:00 1 5 6 0 3 3 6 0.50 
05/07/93 14:00:00 3 5 U 1 II 5 7 0.71 
05/08/93 7:00:00 0 13 13 0 4 4 15 0.27 
05/08/93 8:00:00 2 17 19 5 14 19 22 0.86 
05/08/93 9:00;00 4 14 18 2 16 18 14 1.29 
05/08/93 10:00:00 1 16 17 2 5 7 18 0.39 
05/08/93 11:00:00 1 18 19 0 17 17 26 0.65 
05/08/93 
05/08/93 

12:00:00 
13:00:00 

5 
7 

28 
27 

33 
34 

5 
7 

47 
116 

52 
123 

25 
35 

2.08 
3.51 

05/08/93 14:00:00 3 28 31 2 24 26 32 0.81 



Appendix Table 16. --(continued) 

Tagged Tagged Total Untagged Untagged Total No. Untagged 
Date Time chinook steelhead tagged chinook steelhead untagged cycles per cycle 

05/09/93 
05/09/93 
05/09/93 
05/09/93 
05/10/93 
05/10/93 
05/10/93 
05/10/93 
05/10/93 
05/10/93 
05/10/93 
05/10/93 
05/12/93 
05/12/93 
05/12/93 

18:00:00 
19:00:00 
20:00:00 
21:00:00 

1:00:00 
8:00:00' 
9:00:00 

10:00:00 
11:00:00 
12:00:00 
13:00:00 
14:00:00 
13:00:00 
14:00:00 
15:00:00 

0 
5 
1 
6 
2 
0 
1 
1 
0 
0 
0 
0 
0 
1 
0 

1 
25 
22 
18 

2 
5 

10 
1 
6 

11 
8 
1 
6 
2 
4 

1 
30 
23 
24 

4 
5 

11 
8 
6 

11 
8 
1 
6 
3 
4 

0 
9 
6 
6 

14 
1 
0 
0 
0 
0 
1 
1 
0 
0 
0 

3 
81 
43 
31 

3 
1 

28 
2 
0 
4 

14 
2 
2 
4 
1 

3 
96 
49 
43 
11 
8 

28 
2 
0 
4 

15 
3 
2 
4 
1 

1 
34 
28 
22 

2 
4 

11 
8 
6 

12 
8 
1 
6 
6 
4 

0.43 
2.82 
1.15 
1.95 
8.50 
2.00 
2.55 
0.25 
0.00 
0.33 
1.88 
0.43 
0.33 
0.61 
0.25 

05/12/93 
05/12/ 93 
05/12/93 
05/12/93 

16:00:00 
11:00:00 
18:00:00 
19:00:00 

0 
1 
1 
2 

4 
12 

1 
10 

4 
13 

2 
12 

1 
0 
1 
0 

4 
12 

1 
6 

5 
12 

2 
6 

5 
12 

3 
13 

1.00 
1.00 
0.61 
0.46 

05/12/93 
05/13/93 

20:00:00 
13:00:00 

5 
1 

14 
4 

19 
5 

2 
0 

10 
2 

12 
2 

11 
4 

0.11 
0.50 

05/13/93 
05/13/93 

14:00:00 
15:00:00 

0 
0 

5 
6 

5 
6 

0 
1 

2 
2 

2 
3 

5 
6 

0.40 
0.50 

05/13/93 
05/13/93 

16:00:00 
11:00:00 

0 
1 

4 
2 

4 
3, 

1 
0 

2 
1 

3 
1 

5 
4 

0.60 
0.25 

05/13/93 18:00:00 2 4 6 0 0 0 6 0.00 
05/13/93 19:00:00 1 11 12 1 6 1 12 0.58 
05/13/93 20:00:00 4 20 24 9 20 29 24 1.21 
05/14/93 1:00:00 5 6 11 2 1 9 12 0.75 
05/14/93 8:00:00 1 1 8 1 2 3 1 0.43 
05/14/93 9:00:00 2 1 9 0 4 4 8 0.50 
05/14/93 
05/14/93 

10:00:00 
11:00:00 

2 
0 

8 
4 

10 
4 

1 
2 

7 
1 

8 
3 

10 
5 

0.80 
0.60 

05/15/93 13:00:00 4 10 14 1 6 1 15 0.41 
05/15/93 14:00:00 3 1 10 1 2 3 8 0.38 
05/15/93 15:00:00 8 2 10 2 1 3 12 0.25 
05/15/93 16:00:00 5 1 6 0 0 0 4 0.00 
05/15/93 
05/15/93 

11:00:00 
18:00:00 

3 
4 

6 
3 

9 
1 

2 
0 

2 
1 

4 
1 

9 
9 

0.44 
0.11 

05/15/93 19:00:00 4 9 13 1 0 1 14 0.01 
05/15/93 20:00:00 6 10 16 1 9 10 16 0.63 
05/16/93 
05/16/93 

1:00:00 
8:00:00 

3 
8 

9 
1 

12 
15 

2 
0 

20 
11 

22 
11 

12 
14 

1.83 
1.21 

05/16/93 9:00:00 3 5 8 1 4 5 10 0.50 
05/16/93 10:00:00 3 9 12 0 5 5 11 0.45 
05/11/93 16:00:00 3 3 6 2 1 3 5 0.60 
05/17/93 11:00:00 1 5 6 2 3 5 1 0.11 
05/17/93 18:00:00 0 5 5 0 2 2 5 0.40 
05/11/93 19:00:00 2 6 8 0 2 2 6 0.33 
05/11/93 20:00:00 4 11 15 3 21 24 11 1. 41 
05/11/93 21:00:00 2 5 1 0 7 1 9 0.78 
05/19/93 12:00:00 3 1 4 0 0 0 3 0.00 
05/19/93 13:00:00 3 3 6 0 4 4 5 0.80 
05/19/93 14:00:00 2 4 6 0 14 14 1 2.00 
05/19/93 15:00:00 1 9 10 1 4 5 8 0.63 
05/19/93 16:00:00 1 3 4 0 3 3 4 0.15 
05/19/93 11:00:00 1 1 2 1 2 3 3 1.00 
05/19/93 18:00:00 2 4 6 0 2 2 6 0.33 
05/19/93 19:00:00 1 4 5 0 7 7 7 1.00 
05/19/93 
05/19/93 

20:00:00 
21:00:00 

7 
4 

13 
10 

20 
14 

10 
4 

50 
5 

60 
9 

19 
15 

3.16 
0.60 

OS/20/93 12:00:00 0 0 0 0 0 0 0 0.00 
OS/20/93 13:00:00 4 3 7 1 2 3 1 0.43 
OS/20/93 14:00:00 2 4 6 0 5 5 9 0.56 
OS/20/93 15:00:00 3 2 5 0 2 2 6 0.33 
OS/20/93 16:00:00 2 2 4 0 1 1 2 0.50 
OS/20/93 17:00:00 1 2 3 0 0 0 4 0.00 
OS/20/93 18:00:00 1 1 2 0 0 0 4 0.00 
OS/20/93 19:00:00 5 2 1 1 0 1 5 0.20 
OS/21/93 12:00:00 1 2 3 1 2 3 3 1.00 



Appendix Table 16. --(continued) 

Tagged Tagged Total Untagged Untagged Total No. Untagged 
Date Time chinook steelhead tagged chinook steelhead untagged cycles per cycle 

OS/21/93 13:00:00' 0 2 2 1 2 3 2 1.50 
OS/21/93 14:00:00 0 2 2 0 2 2 4 0.50 
OS/21/93 15:00:00 3 1 4 0 0 0 3 0.00 
OS/21/93 16:00:00 2 1 3 0 4 4 3 1.33 
OS/21/93 17:00:00 2 0 2 0 0 0 4 0.00 
OS/21/93 18:00:00 2 1 3 0 0 0 2 0.00 
OS/21/93 19:00:00 0 1 1 0 0 0 2 0.00 
OS/21/93 20:00:00 1 4 5 0 4 4 3 1.33 
OS/22/93 13:00:00 2 3 5 0 2 2 5 0.40 
OS/22/93 14:00:00 2 0 2 0 0 0 1 0.00 
OS/22/93 15:00:00 2 0 2 0 0 0 2 0.00 
OS/22/93 16:00:00 0 1 1 0 0 0 1 0.00 

__1 __1 __0 __1OS/22/93 17:00:00 0 0 0 .2..:..Q.Q. 

Totals 494 923 1417 209 1111 1378 1437 
Averages 3.25 6.07 9.32 1. 38 7.31 8.68 9.45 0.96 

Test results were not included in the analysis because facility count indicated fewer fish 
passed through the system than were diverted. 





Appendix Table 17.--Injury and descaling data from the hourly teats of the "B" 
flume PIT-tag diversion system at Little Goose Dam, 1993. 

Chinook Steelhead 
Not Not Total Total % 

Date Time inj/des inj/des inj/des inj/des inj/des fish inj/des 

04/27/93 8:00:00 1 0 1 0 0 2 0.00 
04/27/93 
04/27/93 

9:00:00 
10:00:00 

2 
4 

0 
0 

1 
2 

0 
0 

0 
0 

3 
6 

0.00 
0.00 

04/27/93 11:00:00 2 0 4 0 0 6 0.00 
04/27/93 12:00:00 1 0 5 0 0 6 0.00 
04/28/93 
04/28/93 

10:00:00 
11:00:00 

1 
4 

0 
0 

3 
7 

0 
0 

0 
0 

4 
11 

0.00 
0.00 

04/28/93 12:00:00 6 0 6 1 1 13 7.69 
04/29/93 8:00:00 3 0 2 0 0 5 0.00 
04/29/93 9:00:00 1 0 0 0 0 1 0.00 
04/29/93 10:00:00 2 0 1 0 0 3 0.00 
04/29/93 11:00:00 0 0 3 0 0 3 0.00 
04/29/93 12:00:00 5 0 16 0 0 21 0.00 
04/30/93 17:00:00 0 0 0 0 0 0 0.00 
04/30/93 18:00:00 0 0 2 0 0 2 0.00 
04/30/93 19:00:00 0 0 4 0 0 4 0.00 
04/30/93 20:00:00 0 0 3 0 0 3 0.00 
04/30/93 21:00:00 4 0 5 0 0 9 0.00 
05/01/93 7:00:00 18 1 0 0 1 19 5.26 
05/01/93 8:00:00 1 0 3 0 0 4 0.00 
05/01/93 9:00:00 5 0 2 0 0 7 0.00 
05/01/93 10:00:00 4 0 4 0 0 8 0.00 
05/01/93 11:00:00 2 1 2 0 1 5 20.00 
05/01/93 12:00:00 3 0 3 0 0 6 0.00 
05/01/93 13:00:00 0 0 0 0 0 0 0.00 
05/01/93 14:00:00 1 1 0 0 1 2 50.00 
05/02/93 6:00:00 2 1 4 1 2 8 25.00 
05/02/93 7:00:00 2 1 1 1 2 5 40.00 
05/02/93 8:00:00 5 1 1 1 2 8 25.00 
05/03/93 7:00:00 13 3 9 0 3 25 12.00 
05/03/93 8:00:00 17 5 7 0 5 29 17.24 
05/03/93 9:00:00 17 2 5 1 3 25 12.00 
05/03/93 10:00:00 9 0 10 0 0 19 0.00 
05/03/93 11:00:00 15 0 32 1 1 48 2.08 
05/03/93 12:00:00 11 0 30 1 1 42 2.38 
05/03/93 13:00:00 16 2 21 1 3 40 7.50 
05/03/93 14:00:00 13 1 16 0 1 30 3.33 
05/04/93 7:00:00 15 1 12 0 1 28 3.57 
05/04/93 12:00:00 6 1 7 0 1 14 7.14 
05/04/93 13:00:00 10 1 15 0 1 26 3.85 
05/05/93 17:00:00 2 0 20 3 3 25 12.00 
05/05/93 18:00:00' 4 0 6 1 1 11 9.09 
05/05/93 19:00:00 8 2 21 2 4 33 12.12 
05/05/93 20:00:00 11 7 43 5 12 66 18.18 
05/05/93 21:00:00 23 18 65 8 26 114 22.81 
05/06/93 7:00:00 11 0 18 1 1 30 3.33 
05/06/93 8:00:00 4 0 17 0 0 21 0.00 
05/06/93 9:00:00 4 1 14 1 2 20 10.00 
05/06/93 10:00:00 2 1 8 1 2 12 16.67 



Appendix Table l7.--(continued) 

Chinook Steelhead 
Not Not Total Total % 

Date Time inj/des inj/des inj/Des inj/des inj/des fish inj/des 

05/06/93 
05/06/93 

11:00:00 
12:00:00 

5 
2 

1 
0 

14 
7 

2 
1 

3 
1 

22 
10 

13.64 
10.00 

05/06/93 
05/06/93 

13:00:00 
14:00:00 

4 
9 

1 
1 

12 
11 

0 
0 

1 
1 

17 
21 

5.88 
4.76 

05/07/93 7:00:00 2 0 9 1 1 12 3.97 
05/07/93 8:00:00· 4 0 8 0 0 12 0.00 
05/07/93 
05/07/93 

9:00:00 
10:00:00 

1 
3 

0 
0 

4 
6 

0 
0 

0 
0 

5 
9 

0.00 
0.00 

05/07/93 11:00:00 5 0 10 1 1 16 6.25 
05/07/93 
05/07/93 

12:00:00 
13:00:00 

3 
1 

1 
0 

20 
7 

1 
1 

2 
1 

25 
9 

8.00 
11.11 

05/07/93 14:00:00 4 0 9 0 0 13 0.00 
05/08/93 7:00:00 0 0 15 2 2 17 11. 76 
05/08/93 8:00:00 5 2 28 3 5 38 13.16 
05/08/93 9:00:00 6 0 27 3 3 36 8.33 
05/08/93 10:00:00 3 0 16 5 5 24 20.83 
05/08/93 11:00:00 1 0 31 4 4 36 11.11 
05/08/93 12:00:00 10 0 67 8 8 85 9.41 
05/08/93 13:00:00 12 2 143 0 2 157 1.27 
05/08/93 14:00:00 4 1 47 5 6 57 10.53 
05/09/93 18:00:00 0 0 10 0 0 10 0.00 
05/09/93 19:00:00 11 3 101 11 14 126 11.11 
05/09/93 20:00:00 4 3 62 3 6 72 8.33 
05/09/93 21:00:00 9 3 54 1 4 67 5.97 
05/10/93 7:00:00 16 0 5 0 0 21 0.00 
05/10/93 8:00:00· 1 0 12 0 0 13 0.00 
05/10/93 9:00:00 1 0 37 1 1 39 2.56 
05/10/93 10:00:00 1 0 8 1 1 10 10.00 
05/10/93 11:00:00 0 0 6 0 0 6 0.00 
05/10/93 12:00:00 0 0 15 0 0 15 0.00 
05/10/93 13:00:00 1 0 19 3 3 23 13.04 
05/10/93 14:00:00 0 1 9 0 1 10 10.00 
05/12/93 13:00:00 0 0 8 0 0 8 0.00 
05/12/93 14:00:00 1 0 6 0 0 7 0.00 
05/12/93 15:00:00 0 0 4 1 1 5 20.00 
05/12/93 16:00:00 1 0 8 0 0 9 0.00 
05/12/93 17:00:00 1 0 14 10 10 25 40.00 
05/12/93 18:00:00 2 0 2 0 0 4 0.00 
05/12/93 19:00:00 2 0 15 1 1 18 5.56 
05/12/93 20:00:00 6 1 19 5 6 31 19.35 
05/13/93 13:00:00 1 0 6 0 0 7 0.00 
05/13/93 14:00:00 0 0 7 0 0 7 0.00 
05/13/93 15:00:00 1 0 6 2 2 9 22.22 
05/13/93 16:00:00 1 0 6 0 0 7 0.00 
05/13/93 17:00:00 1 0 2 1 1 4 25.00 
05/13/93 18:00:00 2 0 4 0 0 6 0.00 
05/13/93 19:00:00 2 0 15 2 2 19 10.53 
05/13/93 20:00:00 11 2 40 0 2 53 3.77 
05/14/93 7:00:00 6 1 11 2 3 20 15.00 
05/14/93 8:00:00 2 0 9 0 0 11 0.00 
05/14/93 9:00:00 2 0 11 0 0 13 0.00 



Appendix Table 17.--(continued) 

Chinook Steelhead 
Not Not Total Total % 

Date Time inj/des inj/des inj/des inj/des inj/des fish inj/des 

05/14/93 10:00:00 3 0 11 4 4 18 22.22 
05/14/93 11:00:00 2 0 4 1 1 7 14 .29 
05/15/93 13:00:00 5 0 14 2 2 21 9.52 
05/15/93 14:00:00 4 0 8 1 1 13 7.69 
05/15/93 15:00:00 9 1 3 0 1 13 7.69 
05/15/93 
05/15/93 

16:00:00 
17:00:00 

5 
5 

0 
0 

1 
6 

0 
2 

0 
2 

6 
13 

0.00 
15.38 

05/15/93 18:00:00 4 0 4 0 0 8 0.00 
05/15/93 19:00:00 5 0 9 0 0 14 0.00 
05/15/93 20:00:00 6 1 16 3 9 26 34.62 
05/16/93 7:00:00 5 0 26 3 3 34 8.82 
05/16/93 8:00:00 8 0 20 4 4 32 27.57 
05/16/93 9:00:00 3 1 9 0 1 13 7.69 
05/16/93 10:00:00 3 0 12 2 2 17 11. 76 
05/17/93 
05/17/93 

16:00:00 
17:00:00 

5 
2 

0 
1 

4 
8 

0 
0 

0 
1 

9 
11 

0.00 
9.09 

05/17/93 18:00:00 0 0 6 1 1 7 14 .29 
05/17/93 19:00:00 1 1 7 1 2 10 20.00 
05/17/93 20:00:00 6 1 27 5 6 39 15.38 
05/17/93 21:00:00 2 0 11 1 1 14 7.14 
05/19/93 12:00:00 3 0 1 0 0 4 0.00 
05/19/93 13:00:00 3 0 3 4 4 10 40.00 
05/19/93 14:00:00 2 0 13 5 5 20 25.00 
05/19/93 15:00:00 2 0 10 3 3 15 20.00 
05/19/93 16:00:00 1 0 4 2 2 7 28.57 
05/19/93 17:00:00 2 0 3 0 0 5 0.00 
05/19/93 18:00:00 2 0 6 0 0 8 0.00 
05/19/93 19:00:00 1 0 9 2 2 12 16.67 
05/19/93 20:00:00 15 2 51 12 14 80 17.50 
05/19/93 21:00:00 5 3 14 1 4 23 17 .39 
OS/20/93 12:00:00 0 0 0 0 0 0 0.00 
OS/20/93 13:00:00 5 0 2 3 2 10 20.00 
OS/20/93 14:00:00 2 0 6 3 3 11 27.27 
OS/20/93 15:00:00 3 0 4 0 0 7 0.00 
OS/20/93 16:00:00 2 0 3 0 0 5 0.00 
OS/20/93 17:00:00 1 0 2 0 0 3 0.00 
OS/20/93 18:00:00 0 1 1 0 1 2 50.00 
OS/20/93 19:00:00 6 0 2 0 0 8 0.00 
OS/21/93 12:00:00 2 0 4 0 0 6 0.00 
OS/21/93 13:00:00" 1 0 3 1 1 5 20.00 
OS/21/93 14:00:00 0 0 4 0 0 4 0.00 
OS/21/93 15:00:00 3 0 0 1 1 4 25.00 
OS/21/93 16:00:00 2 0 3 2 2 7 28.57 
OS/21/93 17:00:00 2 0 0 0 0 2 0.00 
OS/21/93 18:00:00 1 1 1 0 1 3 33.33 
OS/21/93 19:00:00 0 0 1 0 0 1 0.00 
OS/21/93 20:00:00 0 1 3 5 6 9 66.67 
OS/22/93 13:00:00 2 0 2 3 3 7 42.86 
OS/22/93 14:00:00 2 0 0 0 0 2 0.00 
OS/22/93 15:00:00 2 0 0 0 0 2 0.00 
OS/22/93 16:00:00 0 0 0 1 1 1 100.00 



0.00 

Appendix Table 17.--(continued) 

Date Time 

Chinook 
Not 

inj/des inj/des 

Steelhead 
Not 

inj/des inj/des 
Total Total 

inj/des fish 
% 

inj/des 

__1 __1OS/22/93 17:00:00 _0 -2. _0 _0 

Totals or average 610 93 1845 189 282 2737 10.30 

Test results were not included in the analysis because facility count 
indicated fewer fish passed through the system than were diverted. 
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SUMMARY 


Objectives for FY 1993 


1. 	 Determine the hatchery:wild ratios of 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 steel head at Lower Granite Dam. 

Accomplishments 1n FY 1993 

We read the scales from 790 juvenile chinook salmon, 645 adult spring 
chinook salmon, and 307 adult summer chinook salmon from the run-at-large and 
classified their rearing origin as hatchery or wild. We examined scales from 
164 spring and summer chinook salmon marked for the transportation study and 
tested for differences in life history and growth characteristics between 
transport and control groups. 

Findings in FY 1993 

We estimated that 22.7% (±7.1%) of the outmigration of juvenile spring 
and summer chinook salmon was wild, while 18.4% (±5.2%) of the spring chinook 
salmon and 51.1% (±7.3%) of the summer chinook salmon returning to 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. Immediately after ocean entrance, steel head from the control group
displayed Significantly better growth than did fish that· were transported,
however, growth rates between the two groups quickly became similar. 

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 Authority and u.s. Army Corps of Engineers have 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 ale 
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% recovery 
rate for marked fish at Lower Granite Dam (LGD) makes this method difficult in 
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a large study because of the large number of wild fish that need to be tagged
and the high cost of PIT tags. 

Discriminant analysis of fish scale patterns is an accepted method of 
identifying hatchery or wild origins,of salmon. Between 1978 and 1987, the 
Oregon Department of Fish and Wildlife (ODFW) used discriminant analysis to 
correctly classify 85-95% of hatchery and wild coho salmon caught in ocean 
fisheries off Oregon (Borgerson 1988). Fryer and Schwartzberg (1990) used 
discriminant analysis to correctly classify 84-91% of hatchery and wild spring 
chinook salmon from the Deschutes, Wenatchee, Grande Ronde, and Imnaha rivers. 
Discriminant analysis will be used as an alternative method to estimate the 
wild and hatchery composition of the run-at-large and 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 analyzing scales on returning adults (Borgerson 1991). 
In 1992, we analyzed scales from outmigrating juveniles as well as adults 
([lorgerson 1992). This report includes results from the analysis of scales 
from both juveniles and adults sampled in 1993 and the comparison of life 
history characteristics of adult chinook salmon belonging to transport and 
control groups for the NMFS transportation study. Also in this report is a 
table on the age compositions of the adult run-at-large for 1991-93. Age
composition data for fish used in the transportation study have been reported,
but we did not include data for the run-at-large in previous reports. 

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 steel head 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 summer chinook salmon from LGD were collected 
proportionally throughout the run-at-large. We selected sample sizes for all 
groups so that the analyses would yield 95% confidence intervals that were 
±2S% of the point estimates (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, 
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we set the sample size requirements at 1,750 per group of juveniles and 550 
per group of adults. All adult spring and summer chinook salmon and summer 
steel head 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 IIc 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 intensive measurements in the freshwater 
zone on all chinook salmon scales used for the hatchery or wild discriminant 
analysis (Figure 1). 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 steel head that were marked for the transportation 
study (Figure 2). After reading the scales, measurement data were transferred 
from the Apple IIc computer to an IBM-compatible computer for computation of 
additional variables (Table 1) and final analysis. 

Hatchery or Wild Classification of Chinook 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 scale samples 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 training populations representing hatchery fish were composed of scale 
samples in proportion to the release numbers from each hatchery and the 
approximate survival of the hatchery group. APPENDIX 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 anyone 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 ale 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 
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Figure 1. Measurements of scale growth used to discriminate between hatchery 
and wild chinook salmon. The scale is from a 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 steel head 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, DE 
CC4-CC28 

SUMCC 

OCANN 
OC4-0C25 

B4 

B7 

Calculated: 
BWI 
BW2 
BWI23 
BW56 
FWANN2 
FWAVSP 

RID6 
JMI 

JM2 

ORI 

OR2 

OR3 

OR4 

DRS 

OR6 

OR7 

OR8 

OET 


Definition 


Number of circuli in the freshwater zone. 

Radial measurement of the nucleus, also considered Ci rcul us 1. 

Radial measurement to the winter annulus of the freshwater 

lone. 
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 lone. 
Number of circuli between DE 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 lone. 
Radial measurement to the fourth circulus counted back into the 

freshwater zone from DE, inclusive. 
Radial measurement to the seventh circulus counted back into 

the freshwater zone from DE, inclusive. 

Width of first band of 3 circuli, CC4-NR. 
Width of second band of 3 circuli, CC7 - CC4. 
Bandwidths 1, 2, and 3, CCIO - NR. ­
Bandwidths 5 and 6, CCI9 - CCI3. 
FWANN - NR. 
Average circuli spacing in the freshwater. zone, 

(FWRAD-NR)/(FWCC-l).
Ratio of bandwidths 1 and 6, (CC4-NR)/(CCI9-CCI6).
DE - B4. 
B4 - B7. 
OC4 - DE. 
OC7 - OC4. 
OCI0 - OC7. 
OC13 - OCI0. 
OC16 - OC13. 
OCI9 - OC16. 
OC22 - OCI9. 
OC25 - OC22. 
OCANN-OE. 
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or wild origin. Variables were added to or removed from the function in a 
step-wise method based on their F values. The juvenile chinook salmon 
function contained four variables (FWANN2, FWAVSP, CCI3, and BWI), the adult 
spring chinook salmon function contained five variables (FWANN2, FWAVSP, CCI3, 
CC22, and CC25), and the summer chinook salmon function contained five 
variables (FWANN2, RI2D67, BWI, CCI3, and FWAVSP). For all functions, the 
variable FWANN2, 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). Fish that had been marked for the transportation 
study were also classified. We noted the percentage of wild fish within the 
marked transport and control groups, but we did not correct the estimate or 
calculate confidence intervals for these small subsamples. 

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 1993. 

Stock 
Wild Hatchery Composite 

Juvenile spring and summer chinook salmon 

% Correct classification 
Sample size 

88.0 
216 

96.7 
92 

90.6 
308 

Adult spring chinook salmon 

% Correct classification 
Sample size 

86.8 
151 

87.8 
164 

87.3 
315 

Adult summer chinook salmon 

% Correct classification 
Sample size 

90.4 
125 

92.4 
105 

91.3 
230 
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Age Composition. Ocean Growth Rate. and Migration Timing 


We determined the total age of each fish by counting winter annuli. The 
total age was calculated by adding one to the count of annuli to account for 
the first winter spent in the gravel as an egg or pre-emergent fry. Brood year 
was determined by subtracting total age from the return year. Age compositions
of fish returning in one year were calculated as simple percentages of the fish 
of each age within our sample. The age composition of fish in a brood year 
were determined by weighting the fish of each age by the run size the year they 
returned. We used a contingency table to compare the age compositions. 

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 ~ 0.05) 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 analysis. For this analysis, spring and 
summer run fish were pooled together. Steel head 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 steel head were identified as belonging 
to experimental transport and control groups by various freeze brands (Matthews 
et ale 1991). For this analysis we used all fish that were branded in 1989, 
including those that were analyzed in previous years (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 lJatchery Classification of Chinook Salmon 

Results from our hatchery or wild discriminant analysis are in Table 3. 
Scales from juveniles were analyzed for the first time in 1992, while scales 
from adults 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 that wild fish made up 11.3% and 35.8% 
of the spring and summer runs of returning adults in 1992, respectively, while 
11.6% of the outmigrating juveniles were wild. The 1993 results are very 
similar to the 1991 results. 
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Table 3. Percentage of wild fish in the spring and summer chinook salmon 
populations (run-at-large) sampled at LGD, estimated by discriminant analysis 
of scale patterns. 

Estimate (+ half-width of the 
Group 95% confidence interval) 

Juvenile spring ~nd 

summer chinook salmon 

(Brood year 1991) 22.7% (± 7.1%) 


Adult spring 

chinook salmon 

(Brood years 1988-90) 18.4% (± 5.2%) 


Adult summer 

chinook salmon 

(Brood years 1988-90) 51.1% (± 7.3%) 


With the 1993 sampling, we completed returns of the fish branded in 1989 
and 1990 for the NMFS transportation study. We assume we will not recover any 
age 6 fish branded 1n 1990. Over the 3 years of scale analysis, we recovered 
48 branded fish in 1991, 91 branded fish in 1992, and 75 branded fish in 1993. 
In 1992 we reported receiving only 16 scale samples from branded fish, however, 
we received an additional 75 samples collected in 1992 after our report was 
printed. The percentage of wild fish by return year is given in Table 4. 
Within one return year are fish that were branded in several different years.
Return year data are comparable to the percent wild reported for the run-at­
large and include fish from several different brood years. Run-at-large data 
are divided into spring and summer runs while data from branded fish are 
pooled. To compare branded groups 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 1993 with Jerrel Harmon, National Marine Fisheries 
Service, Pomeroy, Washington) and calculated that the combined run contained 
33.8%, 18.9%, and 23.5% wild fish in 1991, 1992, and 1993, respectively. The 
3-year weighted average of contribution by wild fish was 23.7%. The combined 
run-at-large contained both barged and naturally migrating fish. 

Pooling all branded fish recovered in 1991 and 1992 results 1n 3 fish 
branded in 1988 at McNary Dam, 64 fish branded in 1989 for transport and 
control groups at LGD, and 147 fish branded in 1990 for the barge transport 
index at LGD. The percentage of wild fish in each group is given in Table 5. 
The number of fish classified as wild for each individual brand applied at LGD 
is given in APPENDIX B. Branded fish are not separated into spring and summer 
runs in either table. Discounting the group branded in 1988 at McNary Dam for 
poor sample size, our data show a higher percentage of wild fish in the barged 
groups. Since the 1990 barge index group has no control, it can be compared to 
only the run-at-large, which was composed of fish that were both transported 
and allowed to migrate naturally. 
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Table 4. Percentage of wild fish in groups of fish branded and coded wire 
tagged for the transportation study and recovered at Lower Granite Dam in 1991, 
1992, and 1993. Data for the combined spring and summer run-at-large are 
included for comparison. 

Barged and control 

Return grouus combined RYD-at-]arge 

year Barged Control % wild No. %wild No. 


1991 52.9 28.6 45.8 48 33.8 756 

1992 23.2 22.2 23.1 91 18.9 785 

1993 55.6 53.3 75 23.5 952 

Table 5. Percentage of wild fish in groups of fish branded and coded wire 
tagged for the transportation study in 1988, 1989, and 1990, sampled at Lower 
Granite Dam. . 

Dam where 
marked Brand year Group Percent wild N 

McNary 1988 Control 100 1 
McNary 1988 Barge experiment 50.0 2 

Lower Granite 1989 Control 22.7 22 
Lower Granite 1989 Barge experiment 38.1 42 

Lower Granite 1990 Barge index 40.8 147 

Age Composition of the Run-at-Large, 1991-1993 

Managers and researchers have used historical, average age compositions in 
their plans and analyses because year-specific data were not available. Table 
6 contains the age compositions of the hatchery and wild components of the 
spring and summer run of chinook salmon for the return years 1991-93. Within 
each return year, wild fish (spring and summer runs combined) had significantly
different age compositions from hatchery fish (P ~ 0.05). The age compositions
of all fish combined differed significantly among the three years of our sample
(P ~ 0.05). These data should not become the "new" average age composition
because they were influenced by the strong 1988 brood and may not represent
other years. The 1988 brood contributed to between-year differences by 
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producing high percentages of age 3 fish in 1991, age 4 fish in 1992, and age 5 
fish in 1993. 

Within the return years of 1991-1993, we have nearly complete data for the 
brood year 1988 (Table 6). Only age 6 fish are missing and they will probably 
account for less than 0.5% of the total fish. The age composition of wild fish 
was significantly different (P ~ 0.05) from the age composition of hatchery 
fish from the 1988 brood, and we found significant differences in the age
compositions between spring and summer runs for both wild and hatchery stocks. 

Table 6. Percent age composition of adult spring and summer chinook salmon 
sampled from the run-at-large at Lower Granite Dam in 1991, 1992, and 1993. 
Also included is the age composition for the 1988 brood, which migrated in 1990 
and returned 1991-1993. 

Total Sgring chinook s~]moD Symmer chinook s~lmon All Total 
age Wild Hatchery Wild Hatchery fhh scales read 

Return year 1991: 
3 11.8 18.4 16.8 33.0 19.2 145 
4 37.8 48.8 36.5 38.4 43.3 327 
5 50.~ 32.8 46.7 28.6 37.5 283 

100 100 100 100 100 755 

Return year 1992: 
3 0 1.7 3.1 4.1 2.3 20 
4 84.3 80.6 59.1 72.9 75.9 653 
5 
6 

15.7 
0 

17 .4 
-.JL1 

37.8 
_0_ 

22.5 
~ 

21.5
O.z 

185 
_2 

100 100 100 . 100 100 860 

Return year 1993: 
3 0 0.8 1.1 2.6 1.0 10 
4 23.7 35.7 21.3 23.7 29.2 300 
5 
6 

76.3 
_0_ 

63.5 
_0_ 

77 .0 
0.6 

73.7 
_0_ 

69.7 
0.1 

716 
1 

100 100 100 100 100 1,027 

Brood year 1988: 
3 3.4 4.6 11.7 10.3 6.2 145 
4 31.2 51.5 42.2 50.1 47.7 653 
5 	 65.~ 3lJ! ~ 39.6 "6.1 716 

100 100 100 100 100 1,514 
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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 found no significant differences between ~he age compositions of 
transport and contrQl groups of chinook salmon (X 0.207, P = 0.902) ora 

summer steelhead (Xl 5.845, P = 0.558). Age compositions for fish used ina 

transportation studies at LGD are given in Table 7. For chinook salmon, 3­
year-old fish were recovered one year before scale sampling began so the number 
given in Table 7 for age 3 is taken from Appendix Tables 2.0 and 3.0 by
Matthews et al. (1991). 

We found no differences (P > 0.05) 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 Tables 8 and 9. 

We found significant differences in three variables between groups of 
barged and control steelhead (Table 10). The variable ORI represents growth 
occurring immediately after ocean entrance and soon after migration or 
transport. The other two significant variables, OR4 and OR5, occur later in 
time, probably near the middle of the summer. 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 OR5 when it did not influence these two variables. We found 
significant differences in most variables between hatchery and wild fish. Our 
data suggest that wild steelhead entered the ocean earlier than hatchery fish 
and once in the ocean grew better than hatchery fish. ­

PLANS FOR 1994 

We will analyze scales from the run-at-large of juvenile and adult spring 
and summer chinook salmon for hatchery or wild origin. 
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Table 7. Age composition of spring and summer chinook salmon and summer 
steel head marked for the transportation study in 1989 and recovered through 
1993 at Lower Granite Dam •. 

Life h1storya IraOSRort Control 
Total age (Freshwater/Ocean) Number Percent Number Percent 

Spring and summer chinook salmon 

3 1/1 3 6.7 2 7.7 
4 1/2 24 53.3 15 57.7 
5 1/3 18 40.0 9 34.6 

Summer steel head 

3 1/1 25 17 .1 21 23.9 
4 2/1 5 3.4 5 5.7 
5 3/1 2 1.4 2 2.3 
4 1/2 91 62.3 50 56.8 
5 2/2 20 13.7 7 8.0 
6 3/2 2 1.4 1 1.1 
5 1/3 1 0.7 1 1.1 
6 2/3 0 1 1.1 

a Number of freshwater annuli/number of ocean annuli. 

Table 8. 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 
branded at Lower Granite Dam in 1989 and sampled at Lower Granite. Dam through
1993. 

Means 
Variable Wild H~tcber~ 

name Transport Control Transport Control 

JMl 60.2 53.0 58.0 54.1 
JM2 59.4 60.6 54.5 48.7 
ORI 85.0 85.4 98.6 97.9 
OR2 111.4 92.4 114.6 111.8 
OR3 108.4 98.6 108.3 105.8 
OR4 105.1 101.8 97.5 106.1 
OR5 109.1 113.0 104.3 1l0.9 
OR6 110.9 98.3 106.4 110.9 
OET 768.1 615.2 680.7 706.3 

Sample size 16 5 26 17 
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Table 9. 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 in the barge index group from the 
transportation study branded at lower Granite Dam in 1990 and recovered at 
lower Granite Dam through 1993. 

Variable Means 
name Wild Hatchery 

JMl 64.9 55.2 
JM2 63.4 54.0 
ORI 97.3 102.5 
OR2 99.5 106.3 
OR3 88.4 93.0 
OR4 92.5 95.6 
ORS 96.6 107.3 
OR6 107.4 104.1 
OET 487.0 588.8 

Sample size 60 87 

Table 10. 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 1n 1991. 

Significant differences 
Means (P < .05}

Variable Wild tlatcher~ Type x origin 
name Transport Control Transport Control Type Origin interaction 

JM1 58.4 62.6 63.0 61.8 

JM2 53.8 58.7 65.0 61.5 X 

OR1 83.0 93.3 80.4 87.9 X 

OR2 100.1 97.8 90.1 94.4 X 

OR3 104.7 109.5 90.2 94.2 X 

OR4 100.7 110.3 90.9 98.9 X X 

DRS 101.1 111.1 ·98.4 101.1 X X 

OR6 108.3 118.2 103.7 99.1 X 
 X 
OR7 112.6 110.7 98.1 90.8 X 
OR8 113.7 113.3 94.9 73.5 X 
OET 747.3 746.1 553.9 515.3 X 

Sample size 28 16 117 72 
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APPENDIX 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:
Dworshak 
McCall 
Rapid River 
Kooskia 

Wild: 
Clearwater 
Grande ROJlde 
Imnaha 
Middle Fork Salmon 
Salmon 
South Fork Salmon 

11 

11 

64 

-2 

92 


4 

46 

15 

89 

21 


...n 
216 


Adult Spring Chinook Salmon 


Hatchery:
Clearwater 
Rapid River 
Kooskia 
Sawtooth 
Dworshak 
Lookingglass 

Wild: 
Middle Fork Salmon 
Clearwater 
Salmon 
Grande Ronde 

17 

48 

15 

38 

29 

~ 
162 


82 

4 


21 

44 


151 


12.0 

12.0 

69.5 

6 1 5 


100.0 

1.9 
21.3 

6.9 


41.2 

9.7 


19 1 0 

100.0 

10.5 
29.6 
9.3 

23.4 
17 .9 

9.3 

100.0 

54.3 
2.7 


13.9 

Z9 1 1 


100.0 
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APPENDIX A. Continued. 

Training population 
locatlon 

Hatchery:
McCall 
Pahsimeroi 
lookingglass 

Wild: 
South Fork Salmon 
Imnaha 

Number 

Adult Summer Chinook Salmon 

49 

37 


..ll 

105 


85 

40 


125 


Percent 

46.7 
35.2 
18.1 

100.0 

66.7 
~ 
100.0 
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APPENDIX B 


Hatchery or wild classification based on scale analysis of sEring and summer 
chinook salmon marked for the transGortation stud! at lower ranlte Dam in 1989 
and recovered at the same dam in 19 1, 1992, and 993. . 

Mark Classific~tlon 
BranCf CRI coCfe Rum6er fiafcfiery Rum6er wllCf Total 

1989 Control 

lA2-1 232256 2 0 2 
lA2-2 232258 0 0 0 
lA2-3 232349 2 0 .2 
lA2-4 232350 7 1 8 

lART-l 232351 1 1 2 
lART-2 232352 0 0 0 
lART -3 . 232411 1 0 1 
lART-4 232412 o· 0 0 

lA3-1 232413 1 2 3 
lA3-2 232414 1 1 2 
lA3-3 232415 0 0 0 
lA3-4 232415 1 0 1 

Total 16 5 21 

1989 Barge Experiment 

RAF-l 232252 2 0 2 
RAF-2 232259 5 3 8 
RAF-3 232262 4 0 4 
RAF-4 232309 3 8 11 

RA9-l 232310 2 1 3 
RA9-2 232311 3 1 4 
RA9-3 232312 2 1 3 
RA9-4 232313 0 2 2 

RASU-l 232340 1 1 2 
RASU-2 232354 1 0 1 
RASU-3 232251 1 0 1 
RASU-4 232251 1 0 1 
RASU-? ? 1 0 1 

Total 26 17 43 
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APPENDIX B. Continued. 

Brand 
Mark

CwT code Number hatchery Number wild
Classification 

Total 

1990 Barge Index 

RAL-I 232429 9 2 11 
RAL-4 232430 7 1 8 
RAL-2 232431 10 7 17 

RAV-l 232432 12 1 13 
RAV-2 232433 10 8 18 
RAV-3 232434 29 20 49 
RAV-4 232435 8 21 29 
RA? ? 2 0 2 

Total 87 60 147 
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