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INTRODUCTION 


In 1986, the National Marine Fisheries Service (NMFS) completed a 3-year 

marking program as part of the Grant County Public Utility District's (GPUD) 

study to determine the benefits of transporting spring chinook and sockeye 

salmon smolts collected at Priest Rapids Dam to a release site below 

Bonneville Dam. In 1987, as part of the study, the Mid-Columbia River Studies 

Committee granted permission to GPUD to contract with NMFS to mark additional 

juvenile sockeye salmon smolts at Priest Rapids Dam. 

In 1987, the NMFS' principal objectives were as follows: 1) sort 

juvenile salmonids collected at Priest Rapids Dam, 2) mark juvenile sockeye 

salmon for the transport study, and 3) monitor the recovery of adults from 

juveniles tagged at Priest Rapids Dam during previous 3 years in various 

fisheries and at Columbia River trapping facilities. In addition, NMFS was to 

conduct a small pilot study to provide experience in transferring fish to 

seawater holding facilities, holding fish in seawater, and necropsying and 

recording data on mortalities. The ensuing larger study would be designed to 

determine if fish's stage of migration (degree of smoltification) at time of 

transportation influences their survival in seawater. Specifically, in 1987, 

NMFS was to sample two populations of fish, one at a hatchery (Leavenworth) 

and one already migrating (gatewells of Priest Rapids Dam) and transfer them 

to seawater holding facilities, hold them for about 120 days, and monitor 

mortalities and conduct postmortem examinations. 
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FISH SORTING AND MARKING OPERATIONS 

Methods 

The collection methods and equipment, handling methods and facilities, 

and fish transport apparatus used were described in detail by Dell et a1. 

(1985) and Carlson et a1. (1987). However, only one marking unit was used 

during this year's study. 

In 1987, fish collection and marking operations began on 20 and 22 April, 

respectively. At the handling and marking facility at Priest Rapids Dam, fish 

were anesthetized with a 50 ppm concentration of MS-222, identified by 

species, and examined for previous marks. Brands were recorded for the Fish 

Passage Center (FPC). All previously marked fish, most chinook salmon, and 

all coho salmon and steelhead were passed via a freshwater line to a circular 

tank where they were held until nighttime for release into the Columbia River 

below the Dam. All smolt-sized (90-16Omm FL) sockeye salmon were marked 

unless they exhibited obvious signs of injury or gross descaling. Sockeye 

salmon to be marked were passed via anesthetic water lines to the marking unit 

after receiving an adipose fin clip at the sorting station. The single 

marking unit was modified to mark control and transport groups 

simultaneously. Controls were marked nearly every day whereas the barge 

schedule at McNary Dam dictated that we mark on alternate days for truck 

transport and McNary barge transport groups. 

In the marking unit, fish were freeze branded with a tool cooled by 

liquid nitrogen, tagged with a magnetic coded wire tag (CWT), and passed 

through a detection system to ensure the presence of a magnetized tag. Fish 
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markers were rotated periodically to provide equal treatment of transport and 

control groups. Following marking, the fish passed through a pipe via fresh 

water to either a holding tank for release into the river at night (control) 

or to a transport truck. 

To obtain contribution data from various segments of the smolt 

outmigration, wire tag codes and brands were changed for the three treatment 

groups when marked group quotas of approximately 5,000 fish were met. Fish 

were periodically sampled from the marking lines and held for 5 or 6 days to 

determine post-marking delayed mortality, tag retention, and brand quality. 

Results and Discussion 

A total of 283,712 juvenile salmonids were counted in the NMFS sorting 

and marking complex at Priest Rapids Dam in 1987 (Table 1). Of these, 1,206 

subyearling and 115,084 yearling chinook salmon, 5,549 sockeye salmon, 18,867 

coho salmon, and 47,124 steelhead were sorted directly to a holding tank for 

subsequent release back to the river below the dam. An additional 18,043 

yearling chinook salmon were freeze branded and 1,850 yearling chinook salmon 

and 1,930 sockeye salmon were PIT tagged for release below the dam as part of 

a separate study. Observed mortalities for the entire season were 13 

subyearling and 32 yearling chinook salmon, 64 sockeye salmon, 3 coho salmon, 

and 7 steelhead. 

During the transportation marking period (22 April to 4 June), 24,282 

sockeye salmon were marked for transport by truck to below Bonneville Dam, 

24,845 were marked for transport by truck to McNary Dam and subsequently 

barged to below Bonneville Dam, and 24,813 were marked for release as controls 

below Priest Rapids Dam (Table 2). 
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Table 1.--Summary of the disposition of fish handled 
sorting and marking complex, 1987. 

at the Priest Rapids 

Chinook "0' S" Chinook "1 's" Sockeye Steelhead Coho 

Number marked 
for control 0 0 24,813 0 0 

Number marked 
for truck 
transport 0 0 24,282 0 0 

Number marked 
for barge 
transport 0 0 24,845 0 0 

Number rejected 
from sorting 
unit 1,206 115,084 5,549 47,124 18,867 

Number branded 
for PIT tag 
control 0 18,043 ~ 0 0 

Number PIT 
tagged 0 1,850 1,930 0 0 

Observed 
mortality 13 32 64 7 3 

TOTALS 1,219 135,009 81,483 47,131 18,870 

Percent 
species 
composition 0.4% 47.6% 28.7% 16.6% 6.7% 

GRAND TOTAL 283,712 

~ Three control groups used from the transport study. 
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Table 2.--Summary of brands and wire tag codes used to identify juvenile 
sockeye salmon that were collected and marked at Priest Rapids Dam 
and transported by truck to below Bonneville Dam, transported by 
truck to McNary Dam then transported by barge to below Bonneville 
Dam, or released as controls below Priest Rapids Dam, 1987. 

Marking period 
Brand 

symbol 
Position, 

& orientation!! Wire code Number marked 

Truck transport 

27 Apr - 05 May 
06 May - 17 May 
18 May - 24 May 
24 May - 26 May 
27 May - 04 June 

RA-K,1 
RA-K,2 
RA-K,3 
RA-K,4 
RA-S,1 

23-20-34 
23-20-37 
23-20-40 
23-20-43 
23-20-46 

5,013 
4,743 
5,327 
5,207 
3,992 

TOTAL 24,282 

Barge transport 

24 Apr - 07 May 
08 May - 21 May 
21 May - 25 May 
25 May - 27 May 
27 May - 02 June 

RA-Y,1 
RA-Y,2 
RA-Y,3 
RA-Y,4 
RA-H,1 

23-20-33 
23-20-36 
23-20-39 
23-20-42 
23-20-45 

5,093 / 
5,61~ 
5,216 
5,238 
3,679 

Control 

TOTAL 24,845 


22 
07 
15 
24 
27 

Apr 
May 
May 
May 
May 

- 06 
- 14 
- 23 
- 25 
- 02 

May 
May 
May 
May 
June 

LA-W,1 
LA-W,2 
LA-W,3 
LA-W,4 
LA-Z,1 

23-20-32 
23-20-35 
23-20-38 
23-20-41 
23-20-44 

4,306 
5,420 
5,349 
5,050 
4,688 

TOTAL 24,813 

Brand positions abbreviations are: RA = right anterior, LA = left 
anterior. Brand symbol is self explanatory. Brand orientation--refers to 
rotation of the brand around its centerpoint (e.g., 1 corresponds to the 
normal orientation, A; 2 to ~ ; 3 to 'tI ; 4 to «). 
 	Includes 380 sockeye marked for the barge on 15 May, mistakenly wire tagged 

23-20-37. 
~
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A total of 495 sockeye salmon were held during the marking period to 

measure post-marking delayed mortality, tag loss, and brand quality 


(Table 3). Post-marking delayed mortality and tag loss averaged 1.0 and 3.6%, 


respectively. Overall, brand quality was good with 91.6% of the brands 


categorized as good, 6.7% categorized as fair, and 1.6% categorized as poor. 
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Table 3.--Post-marking delayed mortality, tag loss, and brand 
placement and condition after 5 or 6-day holding of 
marked juvenile sockeye salmon at Priest Rapids Dam, 
1987. 

Holding Number Number With Brand condition 
period alive dead lost tags Brand Good Fair Poor 

07 May-12 May 51 0 0 LA-W,2 42 7 2 

13 May-19 May 118 4 4 RA-Y,2 III 6 1 

20 May-26 May 100 0 2 RA-K,3 90 8 2 

27 May-02 June 101 1 7 LA-Z,l 92 7 2 

27 May-02 June 120 0 5 RA-H,1 114 5 1 

TOTALS 490 5 18 449 33 8 
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COLLECTION OF ADULTS FROM TRANSPORTATION TESTS IN 1984-86 

During 1984-86, transport (test) and control lots of spring chinook and 

sockeye salmon were released below Bonneville (Corbett Landing) and Priest 

Rapids dams, respectively. In 1984, all smolts used in the study were dipped 

from gatewells at Priest Rapids Dam whereas in 1985-86 additional smolts were 

dipped from gatewells at Wanapum Dam. When final analyses are completed, the 

fish from Wanapum Dam will be either included with those from Priest Rapids 

Dam, analyzed separately, or dropped from analysis altogether, as appropriate. 

During 1987, 3-ocean-age adults (both species) from 1984 tests returned 

to the Columbia River, thus completing returns for that year. Also, 2-ocean

age adults and jacks returned from tests in 1985 and 1986, respectively. 

Since we are slightly more than half-way through the adult recovery period, 

final analyses and conclusions cannot be drawn at this time. However, 

discussion is presented which may lead to an altered experimental design for 

future research. 

Methods 

Adult spring chinook and sockeye salmon returning in 1987 from 

transportation tests in 1984-86 were monitored from ocean fishing catches, 

Columbia River and tributary catches, tributary spawning grounds and 

hatcheries, and trapping facilities at Bonneville and Priest Rapids dams. 

Trapping facilities were operated throughout the spring chinook and 

sockeye salmon migrations. At both dams, counts were made as adults passed 

through the CWT trap facilities. These counts were compared to total passage 

through the fish ladder(s) to establish a sample rate for each dam. At Priest 

Rapids Dam, we estimated 35% of the spring chinook salmon and 50% of the 
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sockeye salmon passed through the detector. At Bonneville Dam, the estimate 

was 25 and 35% for spring chinook and sockeye salmon, respectively. These 

estimates are useful to establish rates for total return of tagged fish to the 

designated trap location. In this report, all numbers of returns are observed 

unless otherwise stated. 

Results and Discussion 

During 1987, 398 spring chinook and, 1976 sockeye salmon were recovered 

from all monitoring sources. In addition, there were 165 adiposed clipped 

sockeye salmon that had illegible brands or no visible brand recovered at 

Bonneville Dam and 100 at Priest Rapids Dam. 

Returns of Spring Chinook Salmon Marked in 1984-1986 

Adults returning from the 1984 test year are complete. The returns are 

characterized by low numbers (compared to 1985 returns), and a negative 

transport benefit ratio (TBR) was observed at Priest Rapids Dam, though the 

TBR was slightly positive at Bonneville Dam (Table 4 and Appendix Tables 1 

and 2). It is interesting to note that the recovery of 2-ocean-age adults was 

strongly negative (about 3.0:1); however, the return of 3-ocean-age adults was 

strongly positive (more than 2.0:1). Two strays from transported lots were 

recovered at Deschutes River (Oregon) hatcheries, indicating a loss of homing 

ability. 

The preliminary data from 1985 tests (based on smolts dipped from 

gatewells at Priest Rapids Dam), indicate a much higher rate of return than 

the previous year. The TBR was strongly positive, at Bonneville Dam but only 

marginally so at Priest Rapids Dam. A positive TBR is indicated for combined 

returns to expected homing areas (hatcheries and spawning areas upstream from 
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Table 4.--Summary of spring chinook and sockeye salmon adults by recovery area that were 
marked and released in 1984-86 (data includes all recoveries through 31 December 
1987) • 

Recovery Area (site) 
Release year and site, Spawning 
and experimental group Bonneville McNarya/ Priest R. Fisheries grounds Hatchery 

Sprins chinook salmon 

1984 
test - Bonneville 19 10 8 15 1 7 
control - Priest Rapids 15 26 22 22 4 32 
1985 -
test - Bonneville 64 4 43 24 8 22 
control - Priest Rapig, 27 4 35 25 10 17 
test Bonneville - 23 o 11 4 4 3 
control - Priest Rapids ~ 

11 o 10 3 2 13 
1986 -
test - Bonneville o n/a o o o o 
control - Priest Rapig, o n/a 1 o o o 
test Bonneville - 1 n/a o o o o 
control - Priest Rapids b/ o n/a o o o 1 

Sockeye salmon 
1984
test - Bonneville 51 7 21 6 3 o 
control - Priest Rapids 29 18 39 10 23 o 

1985 -
test - Bonneville 535 18 292 269 104 1 
control - Priest Rapig, 184 7 221 198 108 o 
test Bonneville 68 1 32 24 13 o 
control - Priest Rapids b/ 21 2 19 11 16 o 
1986 -
test - Bonneville 14 n/a 26 2 13 o 
control - Priest Rapig, 19 n/a 38 3 16 o 
test Bonneville - 3 n/a 2 
control - Priest Rapids b/ 3 n/a 6 

o 
o 

o 
3 

o 
o 

~ 	Trapping operations ceased at McNary Dam in 1986. 

~ 	Smolts from these groups were collected at Wanapum Dam, transferred to Priest Rapids 
Dam, marked, and thereafter treated the same as those fish collected at Priest Rapids 
Dam. 
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Priest Rapids Dam (see Appendix Tables 3 to 10). Again, a stray transported 

adult was recovered from the Deschutes River. Observed strays coupled with a 

TBR at Priest Rapids Dam that was lower than was observed at Bonneville Dam, 

suggest a homing problem for transported spring chinook salmon in 1984-1985. 

Percentage returns of adults from smolts dipped from gatewells at Wanapum 

Dam in 1985, and then treated as the fish collected at Priest Rapids Dam, were 

about one-half that of the fish dipped from Priest Rapids Dam gatewells 

(Appendix Tables 17 and 18). The TBR was essentially the same as observed for 

the fish dipped from gatewells at Priest Rapids Dam. 

Only three jacks have been recovered from tests in 1986; one from the 

smolts dipped at Priest Rapids Dam and two from smolts dipped from gatewells 

at Wanapum Dam (Appendix Tables 19-22). 

Returns of Sockeye Salmon Marked in 1984-1986 

The results for sockeye salmon that were released in 1984 are similar to 

those for spring chinook salmon. The low numbers of returns indicated a 

positive TBR at Bonneville Dam which turned into a negative ratio based on 

observations at Priest Rapids (Table 4) (see also Appendix Tables 23 and 

24). On the spawning grounds, the TBR was a negative 8:1. Recovery of 

sockeye salmon adults from tests in 1985, especially 2-ocean-age fish that 

returned in 1987, exceeded all expectations (Table 4). Preliminary returns to 

date include: 719 observed recoveries at Bonneville Dam, 513 observed 

recoveries at Priest Rapids Dam, and 431 recoveries from the treaty and non

treaty gill net fishery (data are based on smolts dipped from gatewells at 

Priest Rapids Dam, Appendix Tables 25 to 38). The estimated rate of return to 

Bonneville Dam was 3.3% for transported fish and 1.2% for controls. The rate 
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of return for transported fish is one of the highest determined for any 

species during transport experiments conducted by the NMFS (Ebe1 1987) and 

approaches the pre-dam return rates observed for up-river steelhead and spring 

chinook salmon (Raymond 1988). 

The dramatic results of the 1985 sockeye salmon tests should reduce 

concerns about the survival capabilities of sockeye salmon following 

transportation. There are, however, questions that need to be addressed 

before transportation can be used in its most effective manner to benefit the 

resource. A more detailed examination of observed return rates and TBRs for 

1985 is warranted. 

Since a replicated marking strategy was used during 1985 (marks were 

changed about every 7d), we can look at rate of return of transport and 

control groups by individual marks (Table 5). Based on observations at 

Bonneville Dam, the rate for transported fish increased as the downstream 

migration progressed whereas the reverse was true for the control fish. The 

same was generally true for observations at Priest Rapids Dam. The reasons 

for this phenomenon are unclear. However, one could speculate that early in 

the season, transported fish were forced to the ocean too early while at the 

same time control fish benefited from adequate flows and possibly low 

predation rates (water temperatures below 10°C). On the other hand, by late 

Mayor early June, predation may have taken a heavy toll on the control fish 

(Rieman et a1. 1986), while this adversity had no action on the transported 

fish. 

The rate of return of transported fish observed at Priest Rapids Dam was 

similar to that observed at Bonneville Dam in that as the season progressed in 

1985, survival generally increased. However, the number of transported fish 
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Table 5.--The observed return and rate (%) for transport and control lots of sockeye 
salmon marked and released in 1985/that returned as adults in 1986-87 to 
Bonneville and Priest Rapids Dam~ 

No. and (%) No. and (%) 
Release Tag No. returned to returned to 
site code released Dates Bonneville Dam Priest Rapids Dam 

Bonneville 23-17-16 10,232 20-28 Apr 55 (0.538) 31 (0.303) 
23-17-50 8,146 29 Apr-4 May 55 (0.675) 34 (0.303) 
23-17-52 8,171 5-12 May 69 (0.844) 43 (0.526) 
23-17-54 6,506 13-19 May 58 (0.891) 36 (0.553) 
23-17-26 10,259 20-26 May 144 (1.404) 82 (0.799) 
23-17-57 12,092 27 May-4 Jun 154 (1.275) 66 (0.546) 
Totals 55,406 535 (0.966) 292 (0.527) 
(Average) 

Priest 
Rapids 23-17-17 9,614 20-28 Apr 56 (0.582) 52 (0.541) 

23-17-47 8,189 29 Apr-4 May 34 (0.415) 50 (0.611) 
23-17-49 8,171 5-12 May 22 (0.269) 20 (0.245) 
23-17-51 6,451 13-19 May 26 (0.403) 28 (0.434) 
23-17-19 10,403 20-26 May 24 (0.231) 47 (0.452) 
23-17-59 12,604 27 May-4 Jun 22 (0.175) 24 (0.190) 
Totals 55,432 184 (0.332) 221 (0.399) 
(Average) 

~ See also Appendix Tables 25 to 38. 
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was substantially less (292 vs 535) while the number of controls was greater 

(221 vs 184). Obviously, the result was a reduced TBR. 

What accounts for the reduced TBR observed at Priest Rapids Dam? Our 

data suggest that the gill-net fishery--especially the non-treaty fishery-

removed a disproportionate number of transported fish from the experimental 

population, and that more importantly, transported fish had a tendency toward 

impaired homing. 

In many transport experiments we have seen a tendency for control adults 

to arrive at river observation points prior to the transported fish. The 

return of 2-ocean-age sockeye salmon in 1987 was no exception (Fig. 1 upper 

portion and Fig. 2). Note that at Week 29, the number of transported fish was 

starting to exceed the number of controls at Bonneville Dam, and by Week 30, 

this separation would have been dramatic if it were not for the fishery 

coinciding with Week 30. The removal of a disproportionate number of 

transported fish (Fig. 1 lower) appears to truncate the transport curve 

(Fig. 1 upper). Figure 2 shows the effect of removal of transported fish 

downstream from Bonneville Dam even more dramatically. At Priest Rapids Dam, 

the transported fish curve becomes bimodal, due in part to the run stretching 

out over a longer period compared to the more compressed run at Bonneville 

Dam. 

A comparison of the TBRs in the treaty and non-treaty fisheries lends 

further support to our suggestion that the non-treaty fishery removed a 

disproportionate number of transported fish. During the non-treaty fishing, 

the TBR was about 1:1 during week 29, 2:1 during the week 30, and 1.6:1 

overall (Fig. 1). These data demonstrate that the numbers of transport fish 

relative to controls were increasing in the non-treaty fishing area which was 
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Figure 1.--The number of recoveries of sockeye salmon by week in 1987 
at Bonneville Dam and from the non-treaty gill net fishery 
from transport and control groups marked at Priest Rapids 
Dam in 1985. 
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Figure 2.--The recovery of marked sockeye salmon in.1987 at 
Bonneville and Priest Rapids dams from transport 
and control groups marked at Priest Rapids Dam in 
1985. Recovery is expressed as weekly percentage 
of season totai for both groups. 
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confirmed by observations at Bonneville Dam (the TBR for week 30 was 

approximately 2:1). We, therefore, believe that the transported fish were 

already demonstrating a homing impairment that took place near Bonneville Dam, 

which resulted in unexpected low numbers of transported fish available to the 

treaty fishery upstream. 

Another indication that homing of transported sockeye salmon was 

disturbed in the Bonneville Dam area was that one fish returned to Cascade 

Hatchery located near Bonneville Dam. This is the only case we know of that 

sockeye salmon from upriver sources has returned to a lower river hatchery. 

In any event, the transported fish failed to arrive in expected numbers at 

Priest Rapids Dam in 1986 and 1987, regardless of the precise area where the 

homing disruption occurred. 

Sockeye salmon that were dipped from gatewe11s at Wanapum Dam and 

subsequently placed into test and control groups at Priest Rapids Dam in 1985, 

returned as adults in proportions similar to the chinook salmon. That is, the 

TBR corresponded to that of the Priest Rapids Dam fish and the rate of return 

was about one-half that observed for fish collected at Priest Rapids Dam 

(Appendix Tables 39 and 40). 

One-ocean age fish returning from 1986 tests were few. Preliminary data 

indicated a negative TBR at Bonneville and Priest Rapids dams (Appendix 

Tables 41 and 42). Sockeye salmon adults that returned from smo1ts dipnetted 

at Wanapum Dam and then were marked at Priest Rapids Dam are shown in Appendix 

Tables 43 and 44. 

The data from transport tests conducted so far at Priest Rapids Dam, 

suggest that survival of transported fish (spring chinook and sockeye salmon) 

is not a strong research consideration because in nearly all tests, the rate 
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of return of test fish exceeded that of controls at Bonneville Dam. However, 

the problem of impaired homing in spring chinook and sockeye salmon needs 

urgent attention. If the homing problems are resolved, then transportation of 

smolts from Priest Rapids Dam should benefit the resource substantially as 

previously shown for several species from the Snake River. 
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EFFECT OF TIME-IN-MIGRATION ON SEAWATER 

SURVIVAL OF SPRING CHINOOK SALMON SMOLTS--A PILOT STUDY 


Spring chinook salmon smo1ts marked and transported from Priest Rapids 

Dam to the Bonneville Dam tailrace in 1984 returned as adults at a 

substantially lower rate than the corresponding control group released in the 

Priest Rapids Dam tailrace. The TBR was strongly negative--about 3:1 in favor 

of controls. Previous transportation studies involving this species conducted 

in recent years on the Snake River have also produced low returns, but 

consistently positive TBRs (Park 1985). 

A possible explanation of the different rates of return for fish from the 

Columbia and Snake rivers is the "time-in-migration theory." The low survival 

of transported mid-Columbia River spring chinook salmon may be caused by 

transportation delivering these fish to the seawater environment before they 

are physiologically prepared for the transition. On the other hand, the Snake 

River stocks, most of which migrate 200 miles or more in free-flowing rivers 

before being transported, may be better prepared physiologically to enter 

seawater and would not be adversely impacted by the quick transportation to 

the estuary. 

To investigate this time-in-migration theory, a complex study was 

planned. Smo1ts sampled at various times at Leavenworth Hatchery and Priest 

Rapids Dam were to be exposed to several exercise or artificial migrational 

time periods in a river-like environment for 0 to 14 days and then transferred 

to and held in seawater for 120 days. However, time and logistical 

constraints dictated that only an abbreviated pilot time-in-migration study be 

conducted in 1987. In this abbreviated study, all migrational test groups 

were eliminated and only two groups of smo1ts--one sampled from Leavenworth 
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Hatchery and one sampled from the gatewells at Priest Rapids Dam--were 

transferred directly into seawater and held for approximately 120 days. The 

study was conducted primarily to provide an experience base for various 

efforts such as transferring fish to seawater holding facilities, holding fish 

in seawater, and necropsying and recording data on mortalities. Also, it was 

agreed that if fish sampled directly from Leavenworth Hatchery with no 

previous migrational experience exhibited little, if any, osmoregulatory 

difficulty, then further studies of this kind would probably not be necessary. 

Methods 

On 22 April, 1,100 spring chinook salmon juveniles were sampled from 

several different raceways at Leavenworth Hatchery, anesthetized in 40 ppm MS

222, counted, and divided equally into the two transport tanks on one of the 

GPUD's fish hauling trailers. The fish were subsequently transported to 

seawater quarantine facilities located at the NMFS marine experimental station 

at Manchester, Washington, on Puget Sound. Likewise, on 8 Mayan identical 

number of fish were sampled from several different gatewells at Priest Rapids 

Dam and similarly treated and transported to Manchester. At all times, 

transfers of fish were made utilizing water-to-water transfer techniques and 

equipment to minimize stress and physical trauma (Matthews et al. 1986). 

Prior to transfer to seawater at Manchester, 100 fish from each group 

were subsampled from the transport vehicles. Each fish was measured to fork 

length and a scale sample removed. In addition, blood plasma, gill, and 

kidney samples were collected for preliminary T4, Na+-K+ATPase (indicators of 

smoltifications), and bacterial kidney disease (BKD) analysis, respectively. 

The remaining 1,000 fish from each group were equally subdivided into 100 fish 
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replicates and distributed utilizing water-to-water techniques into 4-ft 

diameter fiberglass holding tanks at Manchester supplied with approximately 4 

gpm each of pumped seawater at an average temperature of 12°C and 28 ppt 

salinity. 

The study design called for holding test fish in the seawater quarantine 

system for approximately 120 days. All fish were fed to satiation daily with 

Oregon moist pellet (OMP) fish formula. Mortalities were removed from the 

tanks daily, measured to fork length, and examined critically for cause of 

death; a scale sample was also removed. During the necropsies, checks were 

made for BKD lesions and other abnormalities. The indirect fluorescent 

antibody technique (IFAT) (Novotny and Zaugg 1979) was used to determine the 

presence of BKD organism throughout the study. Mortalities were also examined 

for Vibrio anguillarum, the causative agent of vibriosis in seawater, by the 

presence of external lesions, plating techniques, and microscopy. 

When the study was terminated in early September, all surviving fish were 

removed from the tanks, counted, and measured to fork length; a scale sample 

was also removed. At least 10 fish from each of the 20 holding tanks were 

necropsied and checked for BKD by the presence of obvious lesions and IFAT (if 

any tank did not contain 10 fish at the end of the study, then all of the fish 

in that tank were necropsied and checked for BKD). 

A one-way analysis of variance (ANOVA) was used to statistically compare 

+ +T4 and Na -K ATPase preliminary sample values between the Leavenworth Hatchery 

and Priest Rapids Dam test groups. Significance was established at 

(P < 0.05). 



22 

Results and Discussion 

+ +Mean values for the preliminary T4 and Na -K ATPase samples for both test 

groups which were taken before the fish were transferred to seawater are shown 

in Table 6. The ANOVA indicated that the T4 levels for fish sampled at 

Leavenworth Hatchery were significantly higher (p < 0.001) than for those 

+ +sampled at Priest Rapids Dam. Conversely, the Na -K ATPase levels were 

significantly higher (p < 0.001) for fish sampled at Priest Rapids Dam than 

for those sampled at Leavenworth Hatchery. This relationship is considered 

normal for fish properly experiencing the smoltification process (Dickhoff 

1987). The high values for T4 at Leavenworth Hatchery suggest that the fish 

were well into the initial stages of smoltification and were not released 

prematurely. Since the mean T4 values at Priest Rapids Dam were well below 

the mean values at Leavenworth Hatchery and the mean Na+-K+ATPase values at 

the dam were well above the mean values at the hatchery, it was assumed that 

the downriver fish were well smolted. 

The IFAT (Table 6) demonstrated BKD organisms in 21.0 and 17.0% of the 

preliminary samples of fish from Leavenworth Hatchery and Priest Rapids Dam, 

respectively. Since this technique is not sufficiently sensitive to detect a 

high percentage of low level infections (Sakai et al. 1987), these values 

should be considered as conservative and informational and not as absolute or 

exact incidence levels. It is noteworthy that the two fish in the Priest 

Rapids Dam sample that were the most heavily infected with BKD also exhibited 

the lowest Na+-K+ATPase levels (Appendix Table 46.). 

Test fish originating from Leavenworth Hatchery and Priest Rapids Dam 

were held in the seawater quarantine system for 131 and 115 days, 
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Table 6. 	 Mean (+ SD) Na+-K+ATPase and T4 values and the percentage of fish 
which ~ere BKD positive by IFAT for Leavenworth Hatchery and Priest 
Rapids Dam spring chinook salmon sampled prior to holding in 
seawater. 

Na+-K+ATPase T4 BKD 
(~ moles ATP hydrolized/mg protein/h) (ng/ml) positive (%) 

Leavenworth 
Hatchery 10.1 + 1.5 19.8 + 5.6 21.0 

Priest Rapids 
Dam 29.3 + 6.5 8.5 + 2.6 17.0 
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respective1yr1! Table 7 presents the overall percent mortality and summarizes 

other post-death observations for both test groups. By the end of the study, 

mortality levels in both test groups were high, averaging 60.4% for the 

Leavenworth Hatchery test group and 73.1% for the Priest Rapids Dam test 

group. These percentages are likely conservative because they were derived 

from the original 1,000 fish in each test group and do not assume any 

mortality for those that escaped. Nearly all of the mortalities in both 

groups were associated with two agents, BKD and vibriosis. The IFAT 

demonstrated BKD organisms in 90.2 and 87.0% of the mortalities in the 

hatchery and dam test groups, respectively. About one-third of the hatchery 

mortalities and nearly two-thirds of the dam mortalities were infected with 

vibriosis concomittant with BKD. Vibriosis alone was found in 4.6 and 8.9% of 

the hatchery and dam mortalities, respectively. Surprisingly, only 2.5% of 

the hatchery group and 0.2% of the dam group succumbed to osmoregulatory 

failure, and all of these mortalities occurred within the first 3 weeks of 

holding. 

The vibrio epizootic, which occurred primarily during the first 2 months 

of the study, confuses the interpretation of primary cause of death in this 

study. First of all, we believe that vibriosis actually caused the death of 

any mortality that was positive for this organism. However, since nearly all 

of the mortalities that died from vibriosis also contained BKD organisms and 

the pathogenesis of vibriosis and BKD are acute and chronic, respectively, 

many fish 1ikey died of vibriosis before BKD had an opportunity to completely 

1/ 	At the end of the study, we discovered that 17.9% of the hatchery test 
group and 20.8% of the dam test group were missing. We believe that most 
of these fish likely escaped through the standpipe drain systems in the 
tanks. 
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Table 7. 	 The percentage trortality and a SUIIIIBty of the post-death observations for spring chinock 
salnon nortalities ~ sanple site during seavater rolding period of pilot tine-in
migration study. 

~le 
site 

No. 
held M>rtality 

(%) 

Tad<. 
escape 

(%) 

llirtalities 
with JI{I) 

(%) 

llirtalities 
with 

vibriosis 
(%) 

llirtalities 
with 

vibriosis only 
(%) 

llirtalities with 
osnoregulatory 

failure 
(%) 

leaven-
worth 

Hatchery 

1,000 60.4 17.9 90.2 37.6 4.6 2.5 

Priest 
Fapids 

Dam 

1,000 73.1 20.8 87.0 64.8 8.9 0.2 
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manifest itself. Results of the IFAT support this contention. The fish that 

died of vibriosis early were more heavily infected with BKD than those that 

died later suggesting that vibrio first selectively culled fish which were 

already weakened by advanced cases of BKD and then likely continued to cull 

other fish as they became progressively more weakened by BKD. Therefore, we 

believe that any mortality that was positive for both BKD and vibriosis would 

have eventually succumbed to BKD if vibrio had not been present. 

At the end of the study, 55.3% of the hatchery test group and 75.4% of 

the dam test group tested positive for BKD by IFAT. This suggests that 

additional mortalities would have occurred if the study had continued. 

Overall, the mortality and BKD incidence levels in both test groups were 

similar to those reported by Park et ale (1986) in a study in which spring 

chinook salmon smolts were sampled from the smolt collection system at Lower 

Granite Dam on the Snake River and subsequently held in a closed artificial 

seawater recirculation system for 140 days. The results of both studies 

strongly imply that BKD is likely the major underlying cause for very low 

return rates of hatchery spring chinook salmon originating from both river 

systems. 

The results of this pilot study imply that insufficient smoltification is 

not the underlying cause for the very low return rate of spring chinook salmon 

transported from Priest Rapids Dam in 1984. The T4 and Na+-K+ATPase 

measurements indicated that the fish were experiencing a normal smoltification 

process. More importantly, the fish transferred directly to full-strength 

seawater from Leavenworth Hatchery without any prior migrational experience or 

supposed benefit of a gradual transition offered by a real or simulated 
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movement through an estuary appeared to suffer little osmoregulatory 

difficulty during this study. 

SUMMARY AND RECOMMENDATIONS 

1. 	 During 1987, 73,940 sockeye salmon were marked for the ongoing 

transportation study. These included: 24,813 released as controls below 

Priest Rapids Dam, 24,282 released following truck transport to below 

Bonneville Dam, and 24,845 truck to McNary Dam and then released into the 

fish transport barge. 

2. 	 Preliminary data from returns of transported spring chinook and sockeye 

salmon suggest that transportation of smo1ts from Priest Rapids Dam to 

below Bonneville Dam in 1984-85 resulted in increased survival as more 

transported fish returned to Bonneville than did the corresponding 

controls. The highest estimated rate of return (survival) was shown for 

sockeye salmon transported in 1985 (3.29%). Returns from tests in 1984 

(both species) are few and indicate a low survival for transported and 

control fish. 

3. 	 Preliminary data also indicate that TBRs are positive as measured at 

Bonneville Dam, but at Priest Rapids Dam, the ratios are negative or 

marginally positive. This strongly suggests homing impairment in some 

transported fish for both spring chinook and sockeye salmon. 

4. 	 Additional research is necessary to enchance the homing capabilities of 

transported Mid-Columbia River salmon. 
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5. 	 We recommend that studies to evaluate time-in-migration vs seawater 

survival of spring chinook salmon smolts be discontinued. 
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Appendix Table 1.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Darn and subsequently released downstream from Priest Rapids Darn in 
1984. 

Master File Date : 31 Deceabtr 1987 
RELEASE GROUPS INCLUDED: 8412A 8412B 8482C 84120 

1984 P.RAPIDS TRANS CONTROL , BELOW P.RAPIDS

SPRING CHINOOK 

Brands Used: LAIU1 

Nire Codes Used: 2317.2 
LAIR1 
2317.4 

LAI"1 
2317.6 

LAIU3 

23166. 

NU"BER RELEASED: 38247 

RECOVERY AREA 1984 
YEAR OF RETURN 
1985 1986 1987 1988 TOTAL 1 RETUIIN 

RIVER SYSTEM TRAPS 
BDNMEYILLE TRAP 
"CNARY TRAP 
LOWER BRANITE TRAP 
PRIEST RAPIDS TRAP 

OCEAN FISHERIES 
ALASKA 
BRITISH COLU"BIA 
NASHINGTON 
OREGON 
CALIFORNIA 
OTHER 

RIVER SPORT 
COLUMBIA R. BELOW SNAKE R. 
COLU"BIA R. ABOVE SNAKE R. 
IlENATCHEE R. 
SNAKE R. 
OTHER RIVERS 

RIVER COM"ERCIAL 

CO"MERCIAL NET 
COL. R. TEST FSHRY (ORE) 

INDIAN FISHERY 

INDIAN FISHERY 

FALL INDIAN NET 
INDIAN CERE"ONIAL 

HATCHERIES 

IIINTHROP H. 
LEAYENIIORTH H. 
ENTIAT H. 

It ••• 
II 
.,• 
• • • 
8 •., 
• ., 
.,
• 
8 
.,•
I • .,

•1 
It • 
II 
II • • • • 
• I 
1 • • 
• • 
• • • 
• • I 

13 
26 
II 

17 

" •It 
1 ., 
• 
• 1 
3 • 2 

•1 

•
1 
2 

8 
18 
3 

2 
1 

5 " 
•
•••I 
1 

I • 1 • • 
2 • 
5 • • 
2 
4 
5 

I 

I• • 
I 
II • • • • 
1 •
I • I 

•1 

• • • 
•I 
I 

> . 

15 
26 •22 

••• 1 • • 
• 1 
3 • 2 

2 
1 

5 
1 
2 

2 
22 
8 

1.'39
'.168 .....
' ••58 

• ••• .....
••••....3
I.H'..... ..... 
....3
' ••8..... 
....5 


....5 

....3 


1.'13
••••3
....5 


....5
1.'58
'.121 


STREA" SURVEY 

OTHER STREAMS 8 • • 4 • 4 •• 118 

TOTALS 

PERCENT OF RECOVERY 
• 

I.' 
• 

I .• 

88 

75.2 

29 

24.8 

I 

••• 


117 '.3.6 
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Appendix Table 2.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1984. 

Kaster Fill Date : 31 Dece.ber 
RELEASE 6ROUPS INCLUDED: B411A 

1987 
8411B 8411C 8411D 

1984 P.RAPIDS TRANS TRUCK BELOW BONNEVILLE 

SPRING CHINOOK 

Brands Used: RAICt 
Mire Codes Used: 231783 

RAIDI 
2317.5 

RAIFl 
231717 

RAIC3 
231719 

N~BER RELEASED: 38673 

RECOVERY AREA 1984 
YEAR OF RETURN 
1985 1986 1987 1988 TOTAL 1 RETURN 

RIVER SYSTE" TRAPS 
BONNEVILLE TRAP 
ItCNARY TRAP 
LOMER GRANITE TRAP 
PRIEST RAPIDS TRAP 

•I•I 
1 4 
I I. 

I• 1 • 
14 
I•7 

•
I•• 

19 
1. 
I 
8 

1.149 
' ••26 
' ...1'.121 

OCEAN FISHERIES 
ALASKA 
BRITISH COLU"BIA 
IilASHIN8TDN 
oRE60N 
CALIFORNIA 
OTHER 

RIVER SPORT 
CDLUKBIA R. BELOM SNAKE R. 
COLU"BIA R. ABOVE SNAKE R. 
MENATCHEE R. 
SNAKE R. 
OTHER RIVERS 

RIVER CO"~RCIAL 
CO""ERCIAl NET 
COL. R. TEST FSHRY (ORE) 

INDIAN FISHERY 
INDIAN FISHERY 

FALL INDIAN MET 
INDIAN CER~ONIAL 

HATCHERIES 
DESCHUTES R. HATCHERIES 
MINTHROP H. 
LEAVENMORTH H. 
ENTIAT H. 

STREA" SURVEY 
OTHER STREA"S 

1

•
•
•
•
1 

•
•••I 
I 
I 

••• 
•
••• 
• 

•••1•I 
••I 
I• 
• I

•I• 
••
I

• 
• 

•
I •
I 

• I

••I
• •
•1 

I 
1 
4 

2•I 
I 

• 

•
I•
••• 
••1•1 

2• 
3•• 
I 
1 
1 
3 

••
I

8 
I• 
I

• 
•••
I• 
I 
I 
I 

I••• 
• 

•••1•• 
I•2•1 

2 
1 

3 
1 
4 

2 
1 
1 
3 

..... 
•.In•••....3 
I •• 
I.... 

' ...11.111 
'.115 
••••'.03 

'.115 
....3 

I. liS 
'.lIl 
'.11' 

1.115 
....l 
•• 113 ....e 

••113 

TOTALS 

PERCENT OF RECOVERY 
• 

1.1 

2 

3.3 

24 

41.1 

34 

56.7 
• 

••• 

61 '.155 
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Appendix Table 3. --Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

"aster File Date: 3. Decelber 1987 
RELEASE GROUPS INCLUDED: 85.3A 85131 8513C 8513D 85.3E 8513F 

1985 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 

SPRING CHINOOK 

Brands Used: LAlLI 
~ire Codes Used: 231753 

LAINI 
231711 

LAISI 
231713 

LAIL3 
231715 

LAIN3 
231755 

LAIS3 
231758 

NUMBER RELEASED: 4970 

RECOVERY AREA 1985 
YEAR OF RETURN 
1986 1987 1988 TOTAl 1 RETURN 

RIVER SYSTEK TRAPS 
BOIIMEVILLE TRAP It 
KCNARY TRAP 
LDIER GRANITE TRAP 
PRIEST RAPIDS TRAP ••• 

OCEAN FISHERIES 
AlASKA • BRITISH COlUKBIA • IlASHINGTOtI 
ORED • 3 
CALIFORNIA It 
OTHER • 

RIVER SPORT 

COLlJItIIlA R. BELON StlAKE R. 
COlUItlJA R. AIOVE SNAKE R. • • ENATCHEE R. I 
StlAkE R. • 

RIVER C~ERCIAL 
COL. R. TEST FSHRY (ORE) I 

UUIIM FISHERY 
INDIAN FISHERY 
S~ER INDIAN NET •I 

HATCHERIES 

WINTHROP H. I 
LEAVEILIiORTH H. •ENTIAT H. I 

2 25 
4 • I• 2 33 

I • • •
It • 1 • • • • • 
• • • • 2 5 • • 

3 • 
I II 
1 • 

4 • 1 6 
I 6 

•• • 8 

•I
I • • • 
• • I 
I 

• 
I • 
• I 
I 

27 
4 • 35 

• • • 4 •I 
• • 7 • 
3 

11 
1 

4 
7 

" 

' ••54'.IIB'.1111.171 

I .•••• ••• .... 
1.'"
I.'. 


.... .... 
1.114 .... 
...."
'.121
....2 


1.118 
'.114
' ••12

STREAM SURVEY 
OTHER STREAIIS I '1 I 11 '.121 

TOTALS 3 

PERCENT OF RECOVERY % 2.5 

13 112 

11.1 86.4 
• 

I.' 

118 1.237
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Appendix Table 4.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985., 

• • • 

• • • • • • • 
• • • • • •••• 

• • • • • 

• • • • 
• • 
• • 

"aster File Date: 31 Oeceaber 1987
RELEASE 6RDUPS INCLUDED: 8513A 

1985 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 

SPRINS CHINOOK 
Brands Used: LAlLI 

Wire Codes Used: 231753 

NUllBER RELEASED: 6613 

YEAR OF RETURN 
RECOYERY AREA 1985 1986 1987 1988 TOTAL 1 RETURN 

RIYER SYSTE" TRAPS
BONNEVILLE TRAP 5 II 5 1.176•~IIARY TRAP 1 I 1 1.'15
LOIER BRANITE TRAP 1 I 1 I '.1.•PRIEST RAPIDS TRAP 1 8 I 8 1.121• 

OCEAN FISHERIES 
ALASKA 1 I."•BRITISH COlU"BIA 1 I I.•••WASHIIt6TDN 1 I I••
OREGOfI 1 I 1 1 1.11S•CAlIFORNIA I I I •••OTHER I I 


RIYER SPORT I.'H 

RIVER COIIIlERCIAl 


COl. R. TEST FSHRY (ORE) I I 2 2 '.llI• 
INDIAN FISHERY 
INDIAN FISHERY I 2 2 I.III 

SUItlER INDIAN NET 1 I 1 '.115 

HATCHERIES


lEAVENIIIIRTH H. 2 3 1.145 


STREAft SURVEY 

OTHER STREMS I 1.'15 

TOTALS 3 21 24 1.363• 
PERCENT OF RECOVERY 4.2 12.5 83.3 '.1 
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Appendix Table 5.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

"aster File Date I 3. Dectlber 1987 
RELEASE GROUPS INCLUDEDI 85138 

1985 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 
SPRING CHINOOK 

Brands Used: LAINt 
Vire Codes Used: 231711 

MUIBER RELEASED: 8281 

RECOVERY AREA 1985 
YEAR OF RETURN
1986 1987 1988 TOTAL XRETURN 

RIVER SYSTE" TRAPS 
IDNIIEV IlLE TRAP 
ItCIWIY TRAP 
lINER GRANITE TRAP 
PRIEST RAPIDS TRAP 

OCEAN FISHERIES 
RIVER SPORT 

COLUtlBJA R. BELOII SNAkE R. 
COLUKIIA R. ABOVE SNAKE R. 
tlENATCHEE R. 
SNAKE R. 

RIYER CIlIIIERCJAL 

INDIAN FISHERY 

INDIAN FISHERY 

HATCHERIES 
VINTIitOP H. 
ENTIAT H. 

STREA" SURVEY

OTHER STREAtlS 

I 
I 
I • 
I 

• • • • 
I 

I 

• • 
• 

2 
2 • I 

• 
I 
1 
2 
I 

I 


• 
•1 

• 

(. 

8 •
8 
6 

• 
•
I 
1 • 
• 
3 

1 
2 

2 

I 
I 
I 
I 

I 

I 
I • I 

• 
• 
• • 
• 

II 
2 
I
6

I 

• • 3• 
• 
3 

1 
2 

2 

1.122
1.'24••• ' ••73..... 
I.•
I.•
'.137.... 

•••• 
' ••37 

'.112
' ••24 


'.124 

TOTALS 

PERCENT OF RECOVERY 
• 

'.1 

6 

21.7 

23 

79.3 

I 

1.1 

29 '.354
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Appendix Table 6.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 

Dam and subsequently released downstream from Priest Rapids Dam in 

1985· 


Kaster File Date: 31 Dectlber 1987 
RELEASE GROUPS INCLUDED: 8_ 

1985 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 

SPRING CHINOOK 
Brands Used: LAIS1 

Mire Codes Used: 231713 

NUftBER RELEASED: 14431 

RECOVERY AREA 1985 
YEAR OF RETURN 
1986 1987 1988 TOTAL %RETURN 

RIVER SYSTEM TRAPS 
BOaEVIlLE TRAP 
ltC_V TRAP 
UIllER8RAIIJTETRAP 
PRIEST RAPtIS TRAP 

OCEAN FISHERIES 
AlASKA 
BRITISH COLUMBIA 
IASltUI8TOtI 
ORE81M 
CALIFORNIA 
OTHER 

RIYER SPORT 
COLUMBIA R. BELON SNAKE R. 
CDlUIIIA R. ABOYE SNAKE R. 
IlEIlATCHEE R. 
SNAKE R. 

RIVER C~RCIAL 

COL. R. TEST FSitRY (ORE) 

INDIAN FISHERY 
INDIAN FISHERY 
HATCHERIES 


NUITHROP H. 
LEAVENWORTH H. 
ENTIAT H. 

STREAIt SURVEY 

OTHER STREAIIS 

••I • 
• I • 2 • I 

I • B 
I 


B 

• 
• • • 
• 

• • • • 
••I • • I 

I • I • 
I 

• 
I • • 
I 

6 
I• 7 

I
I 
I 
1 • I 

I 
I 
1 • 

2 
1 
2 

• • • • 
• I • • • I 

• • • • 
• 
I 

I 
I 
I 

• 

6 • • 7 

., •
• 3 
•• • 
• • 1 • 

2 
1 
2 

1 

'.142 ••• ••• '.149 

•••I .•
I •• 
1.121 
I .• 
I ••.... 
••• 1.117 ••• 
1.117

1.117 


' ••14
' ••7
'.114 


....7 

TOTALS 2 ., 23 I 25 '.173 


PERCENT OF RECOYERY 8.' ••• 92.' B.' 
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Appendix Table 7.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

Kaster File Date : 31 Dtctlblf 1987 
RELEASE GROUPS INCLUDED: 8513» 

1985 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 
SPRING CHINOOK 

Brands Used: LAIL3 
lIire Codes Used: 231715 

NINER RELEASED: 11569 
YEAR IF RET. 

RECOVERY AREA 1985 1986 1987 1988 TOTAL %RETURN 

RIVER SYSTE" TRAPS 
~VILLE TRAP I 3 I 3 1.128QARY TRAP 1 I I 1 1.119 LOER BRMIITE TRAP

•• I I. PRIEST RAPIDS TRAP 
 • I • 1 6 • I • 7 1.166 

OCEM FISHERIES 
 I I I I 
 I. • 
RIVER SPORT 


COL_JA R. BELO., SNAKE R. I 

•I C8L_IA R. ABOVE SNAKE R. I • I • I I . "1IIE.TeNEE R. • • 
• • I 1 I 1 ME R. 
 I I "1 • • •• 

RIVER COftMERCIAL 
 I I .... • • • 
INDIAN fIlllERY 

INDIAN FISHERY 4 I 4 1.138 
• • 
HATCHERIES 

"IIiTIItOI' H. I 1 1
 '.119EIITIAT H. 
 • I I 2 2 1.119•• 

STR£AIt SURVEY 


OTHER STREMS • '.119 
• • 
TOTAlS 
 2 18 21 1.189 • • 
PERCENT OF RECOVERY % 
 I.' 11.' 91.' ••• 
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Appendix Table 8.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 

Dam and subsequently released downstream from Priest Rapids Dam in 

1985. 


"aster File Date : 31 Dtcllbtr 1987 
RELEASE GROUPS INClUDED, 85IlE 

1985 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 

SPRING CHINOOK 


Brands Used: LAIII3 

Wire Cod.s Ulld: 231755 

IUtBER RELEASED: 6779 

RECOVERY AREA 
YEAR OF RETIJtN

1985 1986 1987 1988 TOTAl %RETURN 

RIVER SYSTEI TRAPS 

~lLLE TRAP 
!tCMRy TRAP 
LDIER BRAlITE TRAP 
PRIEST RAP liS TRAP 

OCEM FISHERIES 

RIVER SPORT 

COl_IA R. BELDM SlAKE R. 
COL_IA R. AIM SllAlCE R. 
tlElATtIlEE R. 
lIME R. 

RIVER CONMERCIAL 

INDIAN FISHERY 

HATCHERIES 
LEAYElMlRTH H. 

STREAI' SURVEY 

OTHER STREAIIS 

I 1 • •• •• •I •I 1 

I • • 
I • I ••• 1 • • I • • 

I I 
• 
I I • 

3 • • 
I • 

•I ••
• 
I• • • 
• 
I 

• 
I 

1 
I • 1 

I 

••1
I 

• 
I 


3 

1.'15
I ••L.
' ••15 .... 

••• I.•

"1I. 


••• 
I."

1.144 


1.115

TOTALS 

PERCENT OF RECOVERY % 
• 

1.1 

I 

I.' 

7 

....
1 
• 
I.' 

7 '.113 
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Appendix Table 9.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 

Dam and subsequently released downstream from Priest Rapids Dam in 

1985. 


Naster File Dde : 31 DIe.III.,. 1987 
RELEASE 6RIlIPS IIELUIOa I5I3F 

19B5 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 
SPRINB CHINOOK 

Brinds Ultda LAISl 
Wire Cod.s Ultdl 231758 

NUIIER RELEASEDI 3117 

RECOVERY AREA 1985 
U rF RmIII 
1986 1987 1988 TOTAL XRETIltN 

RIVER SYlm TRAPS __ILLE TRAP 
a.YTW 
L. IUIIITE TUP 
PRIEST RAPI.S TRAP 

OCEAN FISHERIES 

RIVER SPORT 

CII..lA R. BELOII SltAKE R. 

COLUIItA R. AIOVE SlAKE R. 
_TDEE R. 
SlAKE R. 

RIYER COllltERCIAL 

INDIAN FISHERY 


HATCHERIES 

STREM SURVEY 

OTHER STIEMS 

1 • •• 
• 
•• I 
I 

• 
• 
• 
I 

2 • • • • 1 • 5 

• • 
• •• •1 • • • 
• • 
• • 

I • 
3 

• I • I 

• 
• • • • 
• 
• 
• 
I 

2
I • 6 

• 
••1 • 
• 
• 
I 


4 

..=I.••• '.192

I.• 

••~I I.
I. 
.... 

••• 
••• 
'.128 

TOTALS 

PERCENT OF RECOYERY 
• 

••• 

2 11 

15.4 84.6

• 

I.' 

13 1.417 
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Appendix Table 10.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

"aster Fill Date I 31 Dtc"'tr 
RELEASE 8R1US INCLUDUI 81A 

1987 
85118 851IC 85IID 8511E ~IIF 

19S5 P.RAPIDS TRANS TRUCK BELOW BONNEVILLE 
SPRING CHINOOK 

Brandl UlldJ RAIHI 
lir. Codlt 	UltdI'231746 

RAIJI 
231711 

RAIKI 
231712 

RAIH3 
231714 

RAIJ3 
231748 

RAIK3 
231756 

"R RElEASElh 51491 

RECOVERY AREA 1985 
YEAR OF RET. 
1916 1987 1988 TOTAL 1 RETOIN 

RIVER SYSTEM TlAPS 
..vIWTW 
IDMY TW 
LMI _nE TItI 
PRIEST WIll 1W 

• 1 	•I 	
1 63 
3 I 
I I 
2 41 

I 
I •I 

64 
4 

I 
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1.127 ••• 
I. "1 

OCEAII FlaDlES 
ALASKA 
BInI. COlUUIA =r-
CM.IFIRIIUI 
OTHER 

•I 
I 
4 	•I 	

I •I 	•I I 	
1 2 
I 	 I 
1 	 I 

I 

I• 	
I• 
I 

•I
I 
7 
I 
1 

I .• •••I.•
1.114 

I. "1 
RIYER SPORT 

COLUIIJA R. BELOI SNAKE R. 
coa..lA R. ABOVE .AleE R.
••TCIEE R. 
SIMlER. 

RIVER CDIIEICJAL 
COl. R. TEST fSHRY (ORE) 

INIIAN FlHRY
INDIAN FISHERY 

HATCHERIES 
DESCIRJTES R. HATCHERIES 
IIUITHROP H. 
LEAVENtIORTN H.
ElTIAT H. 


STREAK SURVEY 

OTHER STREAKS 

•I 	•• 
I 

• 
•I •I 	
• 

I I 
I I 
2 	 :; 
I 	 I 

2 	

I 	 6 

1 	 I 
3 
5 ••I 13 

8 • 

I•I • 
• 
• 
•I 	
I• 
• 

I 
I 
7 • 
3 

1 
3
5 

13 

B 

I •• 
I •• 
1.114 ... . 
I .•

1.112 

1••2 '.1161.111 
'.126 

'.116 

TOTALS 
 :; 12 149 II 166 1.329 


PERCENT OF RECOVERY 
 3.' 7.2 89.8 1.1 
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Appendix Table 11.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 

Dam and subsequently transported to Bonneville Dam (Corbett Landing) 

in 1985. 


"aster File Oit. I 31 DIe...,. 1987 
RELEASE &ROOPS UnUDO. I5ItA 

1985 P.RAPIDS TRANS TRUCk BELOW BONNEVILLE 
SPRINB CHINOOk 

Brinds Ustd: RAIHt 
Mire Cod.s UIId: 231746 

_. IEl£ASEDI 7285 

RECOVERY AREA 1985 
YEAR IF RETa 
1986 1987 1988 TOTAl %RETIIN 

RIVER aYlTE" TRAPS 
aEYlUE TMP 
IICIIMY TW 
LMR_IT£TUP 
PRIm WI. TW 

DeEM FllIBrES 


RIVER NT 

CILIIJA R. BELOW SIIAKE R. 
COL..-IA R. AIOVE !lAKE R. 
NEMTCIIE£ R. 
SlAKE R. 

RIVER COINERCIAL 

COL. R. TEIT FSllRY (ORE) 

INDIM FISHERY 

HATCIERIES 

lE'-TN H. 

STREAIt SURVEY 

OTHER STIENIS 

•1 • • 
• 
•
I 
• •

• 
I 

• 
• 

1 
I • 1 

• 
• I 
1 • 
I 

I 

I 

• 

II 
I 
I 

14 

• 
I •2 • 
I 

4 

I • • • 
• 
• • • • 
• 
• 
• 
I 

11 
2 • 15 


• 
I 
I
3 • 

• 

4 

1.151
'.127
1'1
•• 
••• 
1'1
•• "1 •• 

'.114 

I •• 


1.114 


'.155 

TOTALS 1 4 32 I 37 '.518 

PERCENT IF RECOVERY 2.7 II.S 86.5 
 ••• 
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Appendix Table 12.--Adult recoveries from smolts dipped fromgatewells at Priest Rapids 

Dam and subsequently transported to Bonneville Dam (Corbett Landing) 

in 1985. 




"aster Fill Bat. : 3. DIe"'tr 
RELEASE BROOPS llELUIEDI .18 

1987 

19B5 P.RAPIDS TRANS TRUCK BELOW BONNEVILLE 

SPRINB CHINOOK 
Brands Used: RAIJI 

Nir. Cod•• UIed: 231711 

.... RElEMED: 8388 

RECOVERY AREA 1985 
YEAR OF RET. 
1986 If87 1918 TOTAL IRE.. 

RIVER SYSTEft TRAPS 

~IUiTW 
_YTW 
LMI_ITETW 
PRIEST RAPIN TW 

DCEM FIHItIES 

RIVER SPlIT 

~JA R. IElOM SlME R. 
ca.U R. ABtM: SlIME R. _n:m R. 
_E R. 

RIVER C_RCIAl 

1 
I • • 
I 

• • • • 
• 

I 13 
I• I •
I 6 

I 1 

I I • • 2 • • • 
I I 

I • I • 
• 
I
• • • 
I 

13 '.155
• ••• I ...
6 1.172 

I ••• 
• '·1• •• 2 10124
I I. 
I
 ..

101M Fl.Y 

INtI. FlIIIY • I I •••12


HATCl£RIES 
L£Avo.RTH H. 
ElnAT N. 

STROll SURVEY 

•I 
I 

• • 
I 

2 
2 

• 

• • 
I 

2 
2 

I 

'.124
1.124 
.....


TOTAlS 

PERCEIT OF RECOVERY 1 
• 

I.' 
• 

I.' 

27 

IM.I 
• 

I.' 


27 1.322 
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Appendix Table 13.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

• • • 
• • • • • • 

• •• 

• • 

• • 
• • 

"liter Fill Dat, I JI DIe••., lft7 
RELEASE 6RIIIPS I~ ISItC 

1985 P.RAPIDS TRANS TRUCK .ELON BONNEVILLE 
SPRINB CHINOOK 

Brandl UIIIII MIll 
Wire C.... Ulldl 231712 

..RRELEASEDI 14384 

YEM If RET. 
RECOVERY AREA 1985 1916 1917 1918 TOTAl I RET.. 

RIVER SVITO TRAPS 

ao.YILU TW I I 15 I 15 1.114

IalRY TW I 1 1 •••7•
LMR MITE TW I I I I••PRIElt..,I.. TIIP I 1 8 I 9 '.163 

OCEM FlSBIES 
M.MU I I I ••_ITIIH COLUIIIIA I .I I.•_I•• I I I I 

I 1 1 2• tiftCALI,.IA I I I - • • • 
1·1OTIER I 1 I 1 


RIVER ..T 

taIIlt R. BELOM ME R. I I
tau.IA R. Aft M£ R. •• •• •• • 1:1aTtHH R. I 1 I I 1 

I t..7SlMlCE R. I I• • • .
RIVO a.RCIAl I• • • • I.
IMBIAN FlSHElY 
INltIM Flauy I 5 5 1.135 
HAtCHERIES 


DEBClllTES R. HATCHERIES I 1 I I 1 
 1••7
EIlIAT H. I 1 1• • '.117 

STREAII SURVEY 
OTHER STREAftS I 1.117 

TOTALS 6 3731 1.257 

PERCENT OF RECOVERY 16.2 83.8
I.' I.' 

http:CALI,.IA
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Appendix Table 14.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 

Dam and subsequently transported to Bonneville Dam (Corbett Landing) 

in 1985. 


• • • 

•• 

• • • • • 

• • • • 

••• 

ltister Fi I, Dit, I • DIe... 1987 
RELEASE .... tlEL.'1 .11 

1985 P.RAPIDS TRANS TRUCK BELOW BONNEYILLE 

SPRINB CHINOOK 
Bund. Usedl MIIIl 

~ire CodtI Uildl 231714 

IUlBER RELEAS£Da 11688 

YEAR OF RET. 
RECOVERV AREA 1985 1986 1987 1988 TOTAL %RETURN 

RIVER SYSTU TRAPS 

",llLETW I 14 I 14 1.131
•IalRY TRAP I I I I I I •• 

LMR aMITE TRAP I 1 I I .•
•PRIEST RAPleS TRAP I 7 7 I .• 

0CEAIt FIIlERIESAl_ 
I I 1 I I .• 


_ITIII C8llalA I I I. 
I I I 1 I I. =,. • • • • 
1 I 1 I 2 1.119 


CALI~IA I I I
• • 1·1OTID I I I I I 

RIS SPORT 
CIUllA R. BELlI SlIME R. I I I •• 

COlUIIIA R. AIOYE SlAKE R. I I I I .• 

IEIlATaIE£ R. I 1 I I 1.119
•SIMIE R. I I I I I 1.

RIVER aMRCIAL 

COl. R. TEIT FSHRY (lIRE) I I I I .• 

UIII All FISIERV I I I• • ..
HATCHERIES 


lUll. H. I I 2 I 2 '.119 

LEAVEIIIIORTH H. I 2 I 2 1.119•ENTIAT H. I 8 I 8 I.m• 

STREAIt s.YEY 1 1. 

TOTALS 36 I 37 '.346• 
PERCENT OF RECOVERY % 2.7 1.1 97.3 
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Appendix Table 15.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corb-ett Landing) 
in 1985. 

"nter Fil. D.t. I 31 11K.... 1987 
RELEASEIRtIUPS IIEL_I .IE 

19&8 P.RAPIDS TRANS TRUCK BELO.. BONNEVILLE 

SPRINB CHINOOK 
..iQtls Ultfh RAIll 

Mire ClllttllHtla 231748 

MURlER RELEASED: 6485 

RECOVERY AREA 1985 
YUI If 
I. 

RET. 
.917 1988 TOTAL I RETIIN 

RlVEI IYIlEII TRAPS 

:dA~I~TW 
LMR IIMtTE TIW 
PRInT RAPIIS TRAP 

DeEM flSIDIES 

ALAlIA 
_ITIIH ta_IA _.•-
CAlIF.-IA -011IER 

RIVER SPORT 

RIVER c.oclAL 

INDIAI FlSlDY 

HATCllERIEI 

1I11T_ N. 
milT H. 

STREMI IUIlVEY 

OllER STREMS 

• I • • 

• 
••
2 •• 
• 
• 
• 
•• 
• 

•1 • I 

••I 
I •• 
• 
• 
• 
• • 
• 

8 
I • 3 

•
•
•
•
•
I 

• 
• 
• 
1 
2 

2 

••• • 

•
••
••
• 
• 
• 
• 
• • 
• 

8 
1 • 3 

•• 
•
2 
I 
I 

I 

• 
• 
1 
2 

2 

'.125

'.116••• 1.147 


"1I. 
I·m•• 1 

"1 ••
I •• 


I•• 
.... 

1.'16
I.III 

'.Ill 


TOTAlS 

PERCENT OF RECOVERY 1 

2 

1'.5 5.3 

16 

84.2 
• 
I.' 

19 '.297
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Appendix Table 16.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 





"iSt.,. Filt Oltt : 31 lie... 
RELEASE &RIIUPS lIELUIED. .tF 


1987 


19B5 P.RAPIDS TRANS TRUCK 
 BELOW BONNEVILLE 

SPRING CHINOOK 

Br.ds IIMd: RAID 


IUrt CodH IIIH: 231756 


NlIIIER RELEASED: 334. 

RECOVERY AlIA 1985 
YEAR Of R£TtaN 
1916 1987 1988 
 TOTAl %RET. 

RIVER SYITEI TRIPS 

..vILLE TRAP 
lOllY TRAP 
l_ MITE TRAP 
PRIEST RAPIIS TIW 

0CEAIt FIHRIES
Ill_ 
_In. CGlUMIA 
_I.TIIII .. 
CM.JFORIII A 
OTIIER 

RIVER SPORT 

RIVO C_RCIIIl. 
COl. R. TEIT FSllRY 

INDIAM FISHERY 

HATCHERIES 

STREM SURVEY 

OTHER STIlEMS 

(ORE) 

I 
I 

I • 
I 
I • 1 
I 
I 

• 

• 
I 

• 
• 

I 
I 
I 
• 
I 
I 
I

I 

• • 
I 

• 
I 


• 

3 
I 

3 
• 
I 
I •I 

I • 
I 

• 
• 
• 

I

I
•• 

I

I


••I

I 


I


I 


I 


• 
• 

1 
I 

3 • 
I 


•I 1 
I • 
I 


I 

I 


1.191 

I. 
I.
"1 
I."•.
I. 1°1 
I."1 
.. 
'.llI 


1. 

..
1.llI 

TOTALS 

PERCENT OF RECOVERY % 11.1 11.1 

7 


n.B 
• 

••• 

9 '.269 
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Appendix Table 17 .--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 
and subsequently released downstream from Priest Rapids Dam in 
1985. 

"Ister Fill Ditl I 3. lie...., 1987 
RELEASE GROUPS [IELUlEI: 1517A 8517. 1517C 8517D 8517£ 

1985 NANAPUt1 TRANS CONTROL BELON P.RAPIDS 

SPRINB CHINOOK 
Brlnds UHd: LAlCI 

Wire Codll Uti41 231725 
LA2Jl 
231727 

LA141 
231741 

LA2t3 
231743 

LA2J3 
231745 

_R IlELE.D: m53 

RECOVERY AREA 1985 
YEAR OF IET_ 
1916 1"7 1981 TOTAL %RETIIRI 

RIYER SYITER TRAPS 
-'ILLE TW 
,...., TRAP 
LMI_ITE Tur 
PlIEST RAPIIS TRAP 

OCEM FI.RIEI 
RIVEI IPOItT 

RHU c.ucIAL 

I • 
I 
I 

I 

I 

I 

I 11 I 
I I I 
I I I 
I 11 I 

• • • 
I I I 

I 
• • 

II 1.143 
I I •• 

I I •• 


11 1.139 


I I .• 


I I .• 


• ••• 
11111. FISHERY 

INDI. FISHERY 

FAlL lilliAN IlET •• I 2 I 
1 I I 

2 I.-
1 1.114

NATalERJES 

ItllT_ N. 
LEMDIIRTH H. 
DITtAT H. 

STREAII IiUlMY 

IT.1t mEMS 

I • I 

" 

3 • II •I • I 4 • 
I 2 • 

3 1.112

6 1.'23 

4
 '.'16 


2 I .•

TOTAlS I 38 I 39 '.153 


PERCEt4T If RECOVERY ••• 2.6 97.4
 I.' 
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Appendix Table 18.--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 
and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

_I .. 

• • • 

• 
• 

• 
• 

• • 

• 

• 
• 
• 

• 
• 

• • 

• 
• 

• 

••• 

"aster Fil. Dit. : 3. DIe....,. 1987 
RELEASE 6ROUPS INCLI.DI 85I5A 85I5B 8515C 

1985 WANAPU" TRANS TRUCK BELON BONNEVILLE 
SPRINB CHINOOk 

Brands Used. RAtlt RAIYl RAIII RAIZ3 RAIY3 
Mire CodtI UlI4a 231728 231731 231741 231722 231744 

IlUltBER RElEASlD: 26287 

YEAR If m.
RECOVERY MEA 1985 1987 1988 TOTAL %RETIMN1'" 

RIVER SYITEM TRAPS 
..vILLf_,TRAPTIAP I 23 I 23 1••7• I I I ••U.R_ITETRAP • IPtlIEST IAPIIS TlAP • I.•11 1.142 

... ••• 
• 11 

••• 
DeEM FI_IES 


AUlD 


I•
I ...._ITI. COLUIIBIA

_I.TIII ••• 
1 1 L..

CAL IFIIIIIIA I 

•••• 
OTIIR •I •••I.•I• 

•••••• 

•••••• I 

RIVER SPORT I .... 

RIVER CDlNERCIAL 
 I I I I •• 
INDIAN FIIERY 
IMDI. FI.V 2 2

FAll IBIAII MET 1 1•• • •I '.114 
HATCHERIES 


ENTIAT H. 3 
 3 ' .•ll 
STREM SURVEY 


OTHER STREAKS 
 4 4 1.'15 

TOTALS 2 43 4S• • '.171 
PERCENT OF RECOYERY I.' 4.4 ".0 ••• 

http:INCLI.DI
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Appendix Table 19.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1986. 



"ister Fill Oitl I 31 DIe...., 1"7 

RELEASE &ROOPS UEt.'t 86I5A 86158 B6I5C 8615' 86I5E 

1986 P.RAPIDS TRANS CONTROL BELON P.RAPIDS 
SPRINB CHINOOk 

8rpds Ulldl UIIIU 
_ire C~II UI~I 231112 

URH2 
231113 

URlIl ~ 
231814 2S1115 

LM71 
231816 


....RRElEASUI 35595 


RECOVERY AlEA 1986 
YUI OF IlETw.
1917 I'" TOTAL 
 1 KTlIltI 

RIVER SYSTEII TWS 


=J~~TW 
L•• _ITE TRAP 
PRIEST WIIS TRAP 

I 
I 
I 
I 

•I I 

•I I 
1 I


I

I 

I

t 


I .• 

I. ..-I. III 

OCEM Fl••IES 

RIVER SPORT 

RIVER C€llllERCIAl 

INDI. FlltERy 

HATCHERIES 

STREM SURVEY 

I I I 

I I 
 • 
I I • 


I • • 
I I I 

I • • 

I 


• 
I


I 


I 


I 


I. 

..
I. 

I.• 


I. 

I•• 

TOTALS I I 
 I.M3 
PERCE.T OF RECOVERY I 1.1 111.' 1.1 
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Appendix Table 20.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1986. 

Kalter File Date : 31 J)ecHitr 1987 

RElEASE &ROlfS INCLUDEDI I6I3A 86138 8613C 8613D 861lE 

1986 P.RAPIDS TRANS TRUCK BELOW BONNEVILLE 

SPRINB CHINOOK 
Brands Uath RAIn 

Wire Cadis Uti41 231761 
RARf2 
231761 

R..3 
231762 

RMF4 
231763 

RAlYl 
231111 


MIlllER RELEASED: 34648 


RECOVERY AKA 19811 
YEAR OF RET. 
1917 1918 
 TOTAl lRE_ 


RIYER SYlTE" TRAPS 

.-vILLE TIW 
IOIMY TRAP 
LOER aMITE TW 
PRIEST RAPIIS TRAP 


OCEM FISHERIES 

RIVER SPORT 

RIVER C~RCIAL 

INIIAI F!&iIIY 

HATCHUIES 

STREAIt SURVEY 

a 
I 
I • 
I 

• 
I 


I 

I 


I 

I I 
 I •• 
• I I 
 I I .• 

I I 
 I 

I."1 • • • 
I I 
 I .... 
• 
I I
 I 1.111 


I I .• 
• • 
I I 
 I .... 


1.111 
• • • 
I I 
 I 1.111 


TOTALS I I I 
 I .... 
PERCEIT OF RECOVERY % 1.1 1.1 1.1 
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Appendix Table 21.--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 

and subsequently released downstream from Priest Rapids Dam in 

1986. 




linter File D.t. : 31 DIe_.,. 1987 
RELEASE &ROUPS IID.ODEDI HI9A 16191 8619C 8619D 86I9E 

1986 WANAPU" TRANS CONTROL BELOW P.RAPIDS 
SPRINB CHINOOK 

Brilln UHth URlI 
Wire Codn UH41 231839 

LA112 
231841 

LARR3 LAn. 
231841 231842 

LAR73 
231843 

MllllER IEUAS£., 27283 

RECOVERY AREA 198& 
YEAR OF RET. 
...7 1988 TOTAl 1 RETURN 

RIVD SYlYE" TRAPS 
..VILLE TW 
ItCMIY T. 
L•• MI1£ TW 
PRIEST WIIS TRAP 

OCEAN FISHERIES 

RIVER SPORT 

RIVER ClllllElCIAl 

INiIAIL FISHERY 

HATCHERI£S 

UAYEMRTH H. 

STREAII SURVEY 

••I 
I 

I•I• 
I • 

I I 

I • 
I 
 • 
I 

I I 

I •I 
I 

I

I 

I 

• 
• 

I 

"1•• •••I 1'1I. 

• ..
I 
 I.-
I
 I.-
• ••• 

1.114

• ••• 
TOTAlS 

PERCEIT Of RECOVERY 
• 

1••1 I.' 
• 

'.1 

1.114 
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Appendix Table 22.--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 
and subsequently transported to Bonneville Dam (Corbett Landing) .; 
in 1986. 

"Jst,r Fil. D.t. , 31 Dlctlbtr 1987 
RELEASE 6ROUPS IInUDEDI 8617A 86118 8617C 8611D 8617£ 

1986 WANAPUM TRANS TRUCK BELOW BONNEVILLE 
SPRtHB CHINOOK 

Brillds Ultdl RARIIl 
Mire Codtl Ulld, 231827 

RARII2 
231828 

R_ RARIM 
231829 231831 

RARY3 
231831 

...... R£L£AS£Dz 26876 

RECOVERY AREA 1986 
YEAR IF mill 
1917 1988 TOTAl 1 R£TUIIII 

RIVER SYSTEN TRAPS 
..-vILLE TRAP 
IDIIRYtw 
LMR _IT£ TUP 
PlIEST RAPI.. TMP 

OCEM FllillERIES 

RIVER NT 

RIYER CORNEICIAL 

UIDIM FlIHRY 

HAlDEIUES 

STREAtt SURVEY 

•I I
I 

I 

I 

I 

• 
• 
• 

1 •I• • • • • 
I • 

I • 
• • 

I • 
I • 
I• 

t '.114• ••• ••• I .••• 
I I .• 

• ••• 
I .... .... • 
I ••• 
• ••• 

TOTALS 

PERCEIT OF RECUYERY 

I 1 • 
1 1M.' ••• ••• 

'.114 
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Appendix Table 23.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1984. 

"aster File Dill I 31 he.... 1987 
RELEASE &RIIIPS In_D: 8M 14141 a4l4C 8414D 

1984 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 

SOCKEYE 
Br.ft UHdI LAIUl 

lIire tod" UHd: 231654 
LAIRI 
231656 

LAI"1 
231658 

LAIUJ 
2317. 

..... RELEARII 21674 

RECOVERY AREA 1984 
YEAR OF 
1985 

RET. 
1986 1987 1981 TOTAl. 1 RET_ 

RIVER SYSTE" TRAPS 
~ILLE TW 
IDIAIY TRAP 
U.R_ITETUP 
PRIEST RAPIn TW 

OCE,.. FISIERJES 
RIVER S,.T 

RIVER CIllllERCJAl. 

COIIIERCIAL MET 

INDIM FISHERY 

!IlIEt lilIAN NET 

HATCHERIES 

STREAII SURVEY 

OTHER STREAIIS 

1 • • I 

I 

• 
• 
• 
• 
• 

2 • •• 
I 

• 
I 

• 
I 

• 

25 
18 • 3S 

I 


I 

• 
8 

I 

21 

2 • • 4 

• 
• 
1 

1 

I 

3 

1 

• •I 
• 
• 
• 
• 
• 
• 

29 
18 • 39 

• 
• 

9 

• 
23 

1.14'
' ••7.... 
1.189

•••• .... 

•.te 


'.144 

1.111 


1.111 

TOTALS 

PERCENT OF RECOVERY 
• 

••• 

2 

1.7 

116 

89.1 

11 

9.2 

• 

••• 

119 '.576 
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Appendix Table 24.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 

Dam and subsequently transported to Bonneville Dam (Corbett Landing) 

in 1984. 


Master Fil. Oat. I 31 Dtc..-.r 
RELEASE IIRUS IIIl_O, a4lJA 

1987 
84138 8413C 84130 

1984 P.RAPIDS TRANS TRUCk BELON BONNEVILLE 
SOCkEYE 

Brlftds UIIdl RAICI RAIDI 
Mire c..ts Ust4: 231653 231655 

RAlfl RAIC 
231657 231659 

....RREL£ASOI 2.731 

RECOVERY MEA 1984 
YUR OF REnIII 
1. I... 1917 1988 TOTAL 7. RET. 

RIV£R 1"10 TWI 

~IUETMP I 3 46 2 
...YTW I I 7 I 
LOIIR _ITt TIW I I I 
PRIEST WIIS TIW I •I 21 1 

OCUlI FlSflRIES I I I • 
RivaRT 


ca..IA R. IIElJM SlIME R. I I I 
~IA R. AIM lIME R. I I • I 
_TCIIEt R. 1 
lIME R. • • I • •I I I 

RIB C-':IAL 
COIIBCIAL !lET I I 2 I 

lUI. FlSlDY 

!UEt lillIAN lET I 2 • 

HATCHERIES I I • • 
STREM MYEY 


OTHER STREAIIS I 2 • 

I 
I 
I 
I 

• 
•I 
I• 
• 
• 
• 
• 

51 1.246 

7 1.134
I I.IM

21 1.111 

I I•• 

I I••

I .••1 '.115• ••• 

2 1.11'

3 1.114 


I .... 

3 1.114 

TOTALS 

PERCENT OF RECOVERY 7. 

I 

1.1 

3 

3.4 

79 

89.1 

6 

6.B 
• 

'.1 

88 '.424
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Appendix Table 25.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

"aster Fill Dati I 31 lie.... 
RELEASE 111ft IICUIEJI ISI4A 

1987 
8514B IJ5I4C •• 85I4E 85I4F 

19B5 P.RAPIDS TRANS CONTROL BELO.. P.RAPIDS 
SOCKEYE 

Brildl Ulldl LAlLI 
Nire Codlt Ustd: 231717 

LAIIU 
231747 

LAISI 
231749 

lAIL3 
231751 

LAINl 
231719 

LAIS3 
231759 

Nllll8ER IlELfASEl: '5432 

RECOVERY AREA 1915 
YYlIf~ 
1m 1917 1988 TOTAl. %RETURN 

RIVER SYlTEII TWS 

.-vILLI TW I 
IDMY TW I 
LMI_ITE TUP I 
PRIEIT WIll TIW I 

oalll FI&lERIES • 
RIVER NT 

alA R. IEUJI am R. 


IA R. AlIVE SlAKE R. • 
_TCIIt R. • 
_E R. • • OTID .IUDS • 

RIB ~IAL 
ClllDtIAL tIEl I 
COl.. R. TEST FSHRY (lIRE) I 

33 151 
7 I 
I I 

41 I. 
I • 

• • • • 7 • • • I 7 

77 •I 1 

I 
I 
I • 
I 

• • I 
I • 
I 
I 

114 
7 
I 

221

I 

• • 7 
I 

7 

77 
1 

1.332

I.U3
1'1
•• 
I.• 

..••• 1.113• •• 1.'13 


'.139
1.112 


INtI. FISHERY 

SI.a INDIAN lET I 

HATDlERIES I 

STREM staVEY 

oTIER BTREAIIS I 

OTHER • 

I 110 

• • 
13 " 
5 • 

• 
I 

•
• 

116 

I 

188 

5 

'.191.... 

1.195

1.119 

TOTALS • 
PERCENT OF RECOVERY X I.' 

94 629 

13.1 87.'

• 

••• 

723 1.314 
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Appendix Table 26.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

KiSter Fill DAt. I 31 11K..... 1987 
RELEASE &IlGUPI I1El... ... 

19B5 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 
SOCKEYE 

Brindl Uttdl LAIU 
Mire CodtI Uil41 231717 

.... RELlAlEDI 9614 

RECOVERY AllEA 1985 
YUIt IF lET. 
1916 1987 1918 TOTAl %RET. 

RIVER IVlTEIL 1WI 

DIUIT. I 

, TW I 
!.MI.-llE_ I 
PRIm WIll_ • 

OCEM FIIIIEIIES • 
RIVEI NT 


COl_II R. .OM IIM£ R. 
CIIL_IA R • .vE _E R. •I 
IlElATCIIEE R. I 
MER. I 
OTIII liD I 

9 47 
2 I 

I •7 45 

I I 

•I •I 
2 • I I 

I 1 

I 
I 
I • 
• 
I 
I • I 
I 

56 
2 
I 

51 

I 


•I 
2 
I 
1 

1.512 

1.121
I ••
'.141 


••• 
1·1I. 
1.121
I •• 
1.111 


RIV£I ~IAl 

c.at:IAl lET I 

INDIM FIlBY 

... I.IM tlET I 

23 • 
I 36 

• 
I 

23 

30 

1.2l9 


1.374 


HATCHERIES I 

STREAII SlIMY 
OllER STlEAIIS I 

OTHER • 

I I 

5 25 

I 

I 

• 
• 

• 
31 

I .•


1.312

1.111 

TOTalS I 23 til I 213 2.112 

PERCENT OF RECOVERY ••• 11.3 88.7 1.1 
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Appendix Table 27.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

Kuter Fil. Dlt. : 31 DIe...,. '917 
RELEASE IROUPS 111:1....... 

1985 P.RAPIDS TRANS CONTROL BELON P.RAPIDS 
SOCKEYE 

Brlnds u... LAII' 
Mire ~ UII4. 231747 

.....LEalED: 1189 

RECOVERY AREA 1915 
YUR If 
1'" 

RET. 
1987 1988 TOTAL 1 RET., 

RIVER SYITEI TWS 
=I~TW 
LIB MITE TW 
PRIOT WI. TW 

DCEM FISIDIES 


RIVER NT 

caIIIJ. R..... lIME R. 
COLIIIIA R. AllIE IIIKE R. 
a1tllEE I. 
.aR. 
O_lntlS 

RIa ~IAl 
ca.lClM. lET 

• • • • 
• 
•I •
• •
• 

5 
2 • 17 

• 
•••
• •
• 

29 •I • • 33 • • 
• • 
• • • 

• • 2 • • 3 • 
11 • 

34 
2 • 51 

• 
•• 2• 3 

11 

'.415
'.124••• '.611 


••• 
1'1I.

"1I. 
1.137 

'.134 


I.IAII FIIilBY 

SIIEI I.IAN liT 

HATCHERIES 


STREM IURY£Y 

OTIIR STREAIIS 

OTHER 

• 
• 
• 
• 

• 
• 
3 

• 

2. • 
• • 
I' • 
4 •

21 

• 
22 

4 

'.244 


••• 
1.269 

'.149 

TOTAlS 
PERCENT OF RECOVERY 

• 
••• 

27 

18.2 

121 • 
81.8 
 ••• 

148 1.817 
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Appendix Table 28.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

"Ister File IIh I II DIe.... 1987 
RELEASE .us INClUlEDa a4C 

1985 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 

SOCKEYE 


Brill" IItHI LAlli 

Wire CodtI Uledi 231749 

tUllEl RELE.I: BI71 

RECOVUY MEA 1985 
YEAR IF RET.. 
1916 1917 1988 TOTAL 1 RETtIN 

RIVER IYSTEII TWS 

-.vILL£ TW 
~TUP 
L....JTE TIW 
PRIEST RAPI. TW 


OCEAN FI.RIES 

RIVER SPlIT 

UIAR..... =R. U R. AIIIYE R. 
_TCIIE R. .... 
DT.I lIVERS 

I 
I 
I 
I 

I 

•I 
I • • 

7 15 
I I 
I I 
1 17 

• • 
•I •I 

I • I • 2 • 

I 
I 
I

I 

• 
I 
I 
I 
I • 

22 
 1'1I I.• 2t •••1.24S 
.... 
• 
I
 1'1 I ••I 1'1I.•2 '.124 

RIva~I" 

~I"IIET 

INiIAIL FISlUY 
BUllER I.JAM lET 

HATCIDIEI 

• 
I 

I 

I 

• 
I 

14 

14 

I 

I


I 

I 

14 

14 

I 


'.171 
'.171 


I .• 

STROll &UlVEY 
DTIIER IYlEMS I 18 I 19 '.233 

TOTAlS 

PERCEIT IF REClYERY 1 

I 

I.' 
11 

12.1 

81 

87.9 
• 1.1 

91 1.114
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Appendix Table 29.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
'Dam and subsequently released downstream from Priest Rapids Dam in 

1985. 

Kast.. Fill D.tt I 31 DIe..... 
RELEASE 6RUS IIICU••, ... 

1987 

1985 P.RAPIDS TRANS CONTROL BELoN P.RAPIDS 
SOCKEYE 

IrllMlt Ullth LAIl3 
lIire Codll l1li41 231751 

MUltIEI RELEAS(D: 6451 

RECOVERY AREA 1985 
YEM IF 1I£n. 
1916 1987 1988 TOTAl 1 RETlIII 

RIVER ImEII TWI 
~IWTW 
IGIIY TW 
Lm MITE TRAP 
PRJEST WIIS TW 

DCEM FlStUIES 

RIYEI SNT 

CUlIA I. 1I.a R. 
~I. R. _E R. 
aTCll£ I. 
MEl. 
OllER RIVEn 

RIVER ClElCIM. 

c..:IAL lET 

181M nauy
!MEt I.IAII lET 

•
•
• 
•
I 

I 
I •
• •
I 

• 

5 
2 
I 
4 

• 
••I •I 
• 
I 

21 • • 24 

I 

I 
I 
1 
I 
1 

4 

12 

• • • I 

I 

I 
I • 
•I 
I 

I 

26 
2 • 28 

• 
I •1
I 
1 

4 

12 

1.413
I.lSI
L.
1.434 

I .• 


"1I.

··ItI.
1.116 


1.162

1.116
HATCHERIES I I I I I 1.
STII£M SURYEY 


OlIO ITREMS • 2 13 I 15 '.233

TOTALS 

PERCEIIT Of RECOVERY 1 
• 

'.1 

13 

14.6 

76 

85.4 
• 

1.1 


89 1.381 
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Appendix Table 30.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

••• 

"uter File D.t, , 31 hell 1917 
RELEASE IRWS IIELUIEJI 

19S5 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 
SOCKEYE 

8nus Ullth LAII3 
Win COlIn 111ft, 231719 

"'-R RElEASEDc 11413 

VUlt IF RET. 
RECOVERY AREA 1985 1917 1988 TOTAL %RET.. 

RIVER SYITEI TWS 

I. 
..vILUTW I 5 19 I 24 1.231
IICImTW I 1 I I 1 '.tl1
LIB MITE TW I I I I I I ••
PRIEST R.16 TRAP I 6 41 I 47 1.452 


DCEM FJIIBJES I I I I I I .• 


RIVER ...T 

Cll.a.IA R. BElOW _E R. I I I I I I ••
CfIJIIIA R. AIM ME R. I I I I I I ••

aTCIEE R. I 1 I 1 1.111
•.aR. I I I I I I .• 

RIVER C.ucIAl 

CfIIIIClM. lET I I 15 I 15 1.144

COL. R. TEST FSHRY (lIRE) I I 1 I 1 1.111 


I"DIAI FISHERY 

SUllO INIIIMlIlET I I 15 I 15 1.144 


HATCHERIES I I I I I 


STREM IURY£Y

aTlu STREMS 2 15 I 17 '.163• 

TOTALS 14 117 I 121 1.163• 
PERCENT OF RECOVERY % 1.1 11.6 88.4 I.' 

http:Cll.a.IA
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Appendix Table 31.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest Rapids Dam in 
1985. 

"aster Fill Dati: lIlIt.... 
RELEASE ·IRIIPI 11EUIE..... 

1987 

19B5 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 
SOCKEYE 

Bnndl iIIId. LAI&3 
Wire CoRI Iud. 231759 

...RELE_DI 126M 

RECOVERY AREA 1985 
YEAR IF R£lIIM 
1916 1987 1918 TOTAL I RET. 

RIVER IRTEI TWS 

..-vILLE TW 
aMY TMP L__ITE TRAP 
PRIEST R.I. _ 

otEM FI.RIEI 

•••• 
• 

2 21 

••4 2. • •
• • 

•
••• 
• 

22 • 
24• 
• 

',1~

1,•••'.1" 
••• 

RIUT 
IA R. IELDI IIAKE •• 

aa..1A R. AIIM _E R. 
_TCE •• 
_E R. 

•I 
I 
I 

• I •I 
1 •I • 


I 
I 
I 
I 

I
I 
I 
I 

"1I. 
1'1I.

RIVER C.atJAL 
COIIIERCIM. MET 

IalM FISHERY 

IIMR 1.IMlIET 

HATCHERIES 

STREM UYEY 

OTIER IlaEAIIS 

• 
• 
I 

• 

• 
• 
• 
I 

11 

9 

I 

5 

I 

• 
I 

• 

11 

9 

I 

5 

1.179 


1.171 


I ••


1.141 


TOTAlS • 6 65 I 71 1.563

PERCENT OF RECOVERY ••• S.5 91.5 I.' 
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Appendix Table 32.--Aldult recoverles from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

"ishr Fill Ditl a 31 DIe.... 1987
RELEASE 6ROIft IKUIOI _ 8SI28 IJ5I2C IJ5I2t 8512£ 8512F 

1985 P.RAPIDS TRANS TRUCK BELOW BONNEVILLE 
SOCKEYE 

Brindl lJH4a IAIIIl 
lire Codtl u..., 231116 

RAUl 
231751 

RAil! 
231752 

RAIH3 
231754 

RAIJ3 
231n6 

RAU3 
231757 

.... RELEASED. 55416 

RECOVERY AIlE. 1m 
YUlIF ROllI 
1916 1987 1918 TOTAl %RETIJRII 

RIvet '''TEl TWI 
I =J~TW 

L_ ",T£ TRAP I • 
PRIEST WIJS TW I 

OCEM FJ8ERIES I 

1. 435 
18 I 
I I 

57 235 

I I 

I 
I 
I • 
I 

'35 
18 
I

292 

I 

1.'66
I.m L. 
1.521

I .• 


RIVER IIPOIT 

cau.IA R••l... R. 
a...IA R. AIM.-E R. • • IlEllAYCIEt I. I .... I 
OTID RIVERS I 

I I • • I 13 
I • I 9 

• • I 
I 

I 

•I 
13 • 9 

I .•
I .• 
1.121••• 1.116 


RIVER CCIIERCIAL 
CIIIIIERC IAl IlET 1 

[DIM FlmY 

laD I.IM NET 1 

HATCIBIEI 
CAKADE H. • 

STREAII SURVEY 
OTHER STREMIS • 

OTHER • 

1 122 

1 125 

I

21 84 

1 • 

• 
• 
• 
1 

• 

122 

125 

114 

1.221

'.226


'.112 
'.1.

1.112 

TOTALS • 
PERCENT OF RECOVERY 1 I.' 

195 1126 

16.' 84.' 

1 

1.1 

1221 2.214
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Appendix Table 33.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

"ilter FiJe D.t. I 31 he... 1917 
RELEASE BROUPS IlEl...... 

19815 P.RAPIDS TRANS TRUCK BELON BONNEVILLE 
SOCKEYE 

Bnndl Uttd. RAINI 
Wire Cod.. Uitdl 231716 

_R RElEASEDI 11232 

RECOVERY MEA 	

RIV£R SYlTEII TRAPS 

~ILLETW .JlTI_ 
PRHIT ..lIS TW 

DeEM FIIlElIES 

RIVER NT 

ClUeI. R. mOIl ME R. 
COUIII. R. AIM ME R. 	
DTaIE£ R. 	
ME I. 
OTIIR RIVERS 

1985 

•I •• 	
• 
•
• 	•
I • 

YUlIF RET. 
1916 1917 

1. e 
1 	

I••4 27 

• • 
• • • • I 1 

I 	•I 2 

1. 

• 
••
I 

• 
• • I • • 

TOTAL. 

55 
I •31 

I 


• • 1 
I 
2 

I RET. 

'.531
'.11'•••1.313 


••• 
t.1 
1·1
••l.aI 


RIVER I*IIEKIAI.. 

a.RCIAl 11£1 I I 13 	 • 13 1.127

1.1. FI_Y 

IlIEI I.IAN NET 

HATCHERIES 	

I 

• 
I 

• 
23 

I 

I 

I 

23 

• 
1.2~ 

••• 



STREAII 	 IIURYEY 

OTIlER STREAMS I 4 9 I 13 1.127 


TOTALS 

PERCOO OF RECOVERY 
• 

'.1 
19 

13.7 

121 

86.3 
• 

••• 


139 1.358 
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Appendix Table 34.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 



"aster Fill Dat. : H Itt...,. 1917 
RELEASE 6R1IIPS IIIUIOI a.2I 

19B~ P.RAPIDS TRANS TRUCK BELON BONNEVILLE 
SOCKEYE 

Bundl UudJ MIll 
Iii re COlIn Ull41 231751 

_R II£L£ASEJI: .146 

YUI IF I£TIIII 
RECOVERY AREA 1m 1917 1981 TITAl 1 1£11111"16 

RIVEt mTEIL 1WI _v I. 45 55 "'l~TW '.675• 1 I • 1 '.112LMI_ITE _ • • 
PllnT IWIIS lIW • • 8 • 26 • • ••• 34 1.417 • • 

otEM Fl••IES I I. • • • • 
RIYEI SNIT 


HIA R. an. lIME R. I 

IA R. AIOVE IIAK£ R. I • I • • "1•• IlEIITCIIt R. 2 2 I..•

••I I "R. I I .• 

•••• • •
RIVER COIIERCIAL 


a.lClAL lIlT I 15 15 '.184 
• • 
INtlM FlSIDY 

... IlinAN 111' I 13 13 '.161 
• • 

HATCHERIES I• • • • ..
STREM SURVEY 


OTIER STIlE. I 3 1. 13 1.161
• 
TOTAlS I 22 111 I 133 1.633 

PERCENT OF RECOVERY 16.5 83.5 '.1 ••• 
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Appendix Table 35.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

"ISter Fill hil J 38 lie.. 
RELEASE IROUPS IIELma .. 

1987

198:5 P.RAPID8 TRANS TRUCK 8ELON BONNEVILLE 
SOCKEYE 


Bunds UIH. RAlll 

Wire CodtI UtIli 231152 

MUlIER RELEASED: 8171 

RECOYERY AREA 1985 
YEAR OF RET_
1916 1987 1988 TOTAl 1 RET. 

RIB SYSTEM TUPI 

~lWTW 
~TW 
LIIU _IlE TUP 
PRIEST WIIS TW 

OCEM FISllERIES 


RIVER..,.

ca_IA R. IIME R.
COLMIIIA R. BlAKE R. 
_TaIE£ R. .... 
oTla II_ 

RIB C.ucIM. 

c-.cIM.1ET 

181M FI.aY 

... I.JAII IlET 

HATCIIEIIES 

CADlE H. 

STREM SUIV£Y 

OTIIR BTREAIIS 

• I 
I • 
• 
I• •I 
I 

• 
• 
• 
• 

8 
4 
I 
6 

• 

•
••
• I 

• 
• 
• 
2 

61 
I 
I 

37 

• 
•• 4 •4 

16 

19 


12 

I 

I 
I 
I 

• 

••• 
••

• 
• 
• 
I 

4" • 43 

• 
•• 4•4 

t6 

19 

14 

1.= •• ••• L526

••• 
tl••I.
1.149 


Ll96 

'.233 


'.112 


'.171

TOTAlS 

PERCENT OF RECOYERY % 
• 

••• 

21 

11.5 

154 

88.5 

I 

••• 

174 2.129
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Appendix Table 36.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

"aster Fill D1t. I 11 he.... 
RELEASE 6IIlIPS 11El.. .S121 

1987 

1985 P.RAPIDS TRANS TRUCK .ELON BONNEVILLE 
SOCKEYE 

Brand, UIId: RAIII3 
Mire Cod" IJH4I 231754 

... RELEtIO: 6516 

RECOVERY AREA 

RIVER lytTE" TRAPS 

a.EVlLU TW IICIIIY _ 
LIII_n 1M' 
PRIOT WIIS _ 

OtEM FISllERIEI 

RIVEI NT 

ca._II R. 8El.1It SlAKE R. 
ca&..-IA R. AIIM _E R. 
_TalE R. 
s.£ I. 
OTIER RIVERS 

1985 

I 
I 
I 
I 

I 


I 
I 
I 
I 
I 

YEM If lET. 
1987 "., 

4 54
•I •I 
5 31 

I • 
I I 

I• I 2 
I • I 2 

1918 

I •I 
I 

I 

I • I 
I 
I 

TOTAL 

51 
I
I 

36 

I 

I• 2 • 2 

111£TI8I 

1.191..;
•• 
•• 
I•• 


t.1I
I.UI
I ••
I.Ul 


RIVER caaaclAl. 

ClllUCIAl. lET 

101M Fl_V 

u.R 11111.. IlET 

HATCHERIES 

STREM IURYEV 

oTIIR STREMS 

OTHER 

I 

• 
I 

I 

I 

25 • 
I 16 

I • 
4 17 

• 

• 
I 

• 
I 

• 

25

16 

• 
21 

1.384 


1.246

I •• 

1.323 


1.115 

TOTALS I 13 148 I 161 2.475 

PERCENT OF RECOVERY 1.1 8.1 91.9 1.1 
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I 

Appendix Table 37.--Adflt recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in! 1985. 

I 

",ster File Dat. t 31 1917 
RELEASE BRIIIPS tIEL". i 

1985 fit.RAPIDS TRANS TRUCK BELON BONNEVILLE 
SOCKEYE 

Brillldl UIHI MIl3 
Wire Codn UlHt 231n6 

... RELEASED. 11259 

YOIt OF RET..
RECOVERY ME. 1985 I.
 1917 1988 TOTAl XRET... 

RIVER SYSTtJl TRAPS 
.-vILLE TMP I 34 111 I 144 1.414 
IDIMY 1W I 6 I I 6 I•• 
LMI aMITE TRAP I I I I I I•• 
PRIEST WIH 11W I 22 61 I 82 1.199 

GCEM FISHERIES I I I I I I•• 
RIVER SPORT 

ca..IA .... IIMl R. I I I I I 1'1aullA R... lIME R. I I I I I. _TalE R. I •I 1 I 1 I·UIlIME R. I I I I I I. 
OllER RIVERS I I 1 I 1 '.111 

RIVER a.RCIAl 
c-.ctAl IIET I I 27 I 27 1.263 

INiIAN n_y
!UEt I_IAll NET I I 26 26 1.253 • 

HATaBIES I I I I I I .• 

STWII SURV£Y 
OTIER STREAIIS 3 23 I 26 1.253 • 

TOTALS I 65 249 I 314 3.161 
PERCENT Of RECOVERY 1 '.1 21.7 79.3 1.1 

hc:= 
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Appendix Table 38.--Adult recoveries from·smolts dipped from gatewellsat Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

"ister Fill Ditl • 31 hctIII.. 	
RELEASE IIRIUS 11EL... .., 

1987 

198:5 	P.RAPIDS TRANS TRUCK BELOW BONNEVILLE 

SOCKEYE 
Bnnn UHdl MID 

Wire CodtI UiId. 231757 

_R RElE_D: 12192 

RECOVERY MEA 1985 
vUl.~ 
1'" 1917 1911 TOTAl. I RET. 

RIVER IYSTEI TWS 
...vILli 1W 	
~Y1W 	
LMR _lTllW 	
PRIEST Will _ 	

OCEAN FISIERIES 

RIVER SPIRT 

CIIlIilIA R. lEU. lIME R. 
CIUIIIA R. Aa ME R. 
_TtII£ R. 	
SlIME R. 

RIYER a.lCIAl 

~1M.IET 

INDIAII n_v 

... I_IAII IlET 

HATCHERIES 	

•I • • 
I 

I 
I 

I • 
• 
I 	

• 

34 
6 
I 

12 

• 
I 	
I 

I • 	
I 

• 
I 

121 
I 

:;4• 
I 


•
I 	
3 
I 

26 

28 

I 

I 
I 
I • 
• 
I •I 
I 


• 
I 

I 

154 
6 
I

66 

• 
I 
I 
3 • 

26 

28 

• 

1.274
I .• •••1.546 


••• 
I. 
I.•

"1 •• 
'.215 


'.232

••• 
STREAt! IUYEY 


OTIIR S'1tEMS • 4 13 I 17 1.141


TOTAlS 	

PERCENT OF RECOVERY 	
• 

I.' 

56 

18.7 

244 

81.3 

I 

'.1 

311 2.481
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Appendix Table 39.--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 
and subsequently released downstream from Priest Rapids Dam in 
1985. 

KiSter Fil. Dlt. : 31 DIe_II" 1917 Bee __ 
RELEASE 8ROOPS IInIlED... 85188 as. 

1985 WANAPU" TRANS CONTROL BELOW P.RAPIDS 
SOCKEYE 

8rlndl Ultdl lAZCl 
Wire tDits Ull41 231661 

lAZ.Jl 
231663 

LA1.l LA2C3 
231711 231721 

LA2.J3 
231723 

.....LEASED' 8599 

RECOVERY AR£A 1985 
YEAR OF R£T.
1916 1987 1988 TOTAl I RETURN 

RIVER SYSTE" TRAPS 
~ILLl TIW 
IICIMIY TW 
LMI _nE TW 
PRIEST WI. TIW 

OCEAN Fl••IES 

RIVER '-'T 

RlVEI a.ERCIAl 

CMDCIAL ItET 

INDIM FIlBY 
..u IIlnMIET 

HATCHERIES 

I 
I 
I 
I 

I 

I 

I 

• 
I 

9 12 
2 I 
I I 

15 • 
• • 
I I 

I 4 

I 7 

I I 

I 
I 
I 
I 

• 
• 
I 

I 

I 

21 
2 
I 

19 

I 

• 
• 
1 

I 

1.244
1.123
I ••
1.221

I .• 

... 
. 
1.147

'.181 

I .• 


STREM SURVEY 

OTHER STREAIIS 

OTHER 

I 

I 

I 16 

I 

I 

• 
16 1.186 


'.112


TOTALS I 15 55 I 71 1.114 

PERCENT OF RECOVERY X 1.1 21.4 78.6 1.1 
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Appendix Table 40.--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 
and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1985. 

Kister File ht. : • lie..... 1987 
RELEASE 6RIUPS I~'I a.A ... I5I6C ISI6D 8SI6E 

1985 NANAPUft TRANS TRUCk BilLOW BONNEVILLE 

SOCkEYE 
Dr.d. u..: RAlZl RAlYl RAUl RAIl3 1A1Y3 

Wire Codn UIItII 231662 23171. 23172. 231742 231724 

...R RELEASED: 8612 

YEAR IF RET. 
RECOVERY AREA 1985 I. 1988 TOTAl I RET. '..7 


RIVER SYSTO lWS 

...vILU TW I 25 43 I 68 1.791 
~YTMP I 1 I I 1 1.112 
LMI_ITE TW I I I I I. 
PRIEST Wtll TW •I 8 24 I 32 1.312 


OCEAN FISlllIEI I I I I I."
• 

RIVEt SPlIT , ,calleJA R. 8E1.0I _E R. I I I.•

I •CIUIIIA R. MOVE ME R. I I I I I.IM, DTCIIt R. I I I I 1.112 
SNAKE R. I I I I I. •

RIVER a.RtIAl 
 ,aRUtIAlIET 14 14 1.103 
• • 
INtIAll FISllERY 


SUIIER I.IAII NET I 9 9 1.11:1 
• • 
HATCHERIES I I I." 
• • • 
STR£AII SURVEY 


oTIlER STREMS I 1 12 I 13 '.151 


OTHER I 1.112 
• • 
,TOTALS I 35 114 139 1.616 


PERCENT OF RECOVERY I 1.1 25.2 74.8 1.1 
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Appendix Table 41.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently released downstream from Priest .. Rapids Dam in 
1986. 

"a$tar File Oit, : 31 1Ic,,-., 1987 
RELEASE 8R0Ift UICLUIEt: I6I6A ..... I6t6C 8616' 8616( ....F NI6I 

1986 P.RAPIDS TRANS CONTROL BELOW P.RAPIDS 

SOCkEYE 
Brilldl Ullth LMHI 

Mire Codtt UII4: 231737 
LM112 
231738 

LMtI3 I.AV 1 
23173. 231818 

LAV 2 LAY 3 LAY 4 
231119 231121 231911 

..It RELEASED: 51642 

RECOVERY AREA 1986 
Y£AR OF R£nRI 
1987 I" 
 TOTAL I R£TURII

RIVER SYlTER TRAPS 

~ILL£ TRaY 
DIIY TRAP 
L...JTETW 
PRIEST RIIIII TW 

OCEM FJIllERIES 

RIVER SPOIT 
ca.aaIA R. BELOW SNAKE R. 
COLIIIIA R. AIM SIMK£ R. 
DTaIE R. 
ME R. 

RIVER CMEItJAL 

INDIM FISlUY 
SUIIIR 1.IM NET 

HATCHERIES 

STREM SURVEY 
OTHER STREMS 

I 
I 
I 
I 

I 

I 
I 
I 
I 

I 

I 

I 

• 

19 I 
I I 
I 

38 •• 

I I 

I I 
2 1 
I I 
I 1 

I • 

1 • 

I • 

16 • 

19 
I 
I 

38 

• 
I 
2 
I 
I 

I 

I

16 

1.138 

I .• 
I •• I.m
I .•

I .• 
1.114 I.I." 
I .•

1.112

I." 
'.132 

TOTALS I 76 I 76 I. lSi 

PERCENT OF RECOVERY 1.1 lH.1 I.' 
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Appendix Table 42.--Adult recoveries from smolts dipped from gatewells at Priest Rapids 
Dam and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1986. 

963 

".ster Fill D.tl I 31 DIe.... 
RELEASE BROOPS UEL.II I16I4A 

1987 
116141 86I4C 86141 8614£ 8614F 8614& 

1986 P.RAPIDS TRANS TRUCK BELOW BONNEVILLE 

SOCKEYE 
Br.nds Ulid. RlRFI 

Mire CodlS Ulldl 231711 
RARF2 
231732 

RARFl 
211731 

RAT 1 
231734 

RAT 2 
231735 

RAT 3 
231736 

RAT 4 
231162 

NUllllER RELE.I: 49

RECOVERY AREA 1986 
YEAR OF lET. 
1987 1918 TOTAL %RET. 

RIYER SYITE" TRIPS 
.-vIlLE TRAP 
ItCIARY TRAP 
LOB _IT( TW 
PRIEST WIIS TRill' 

OCEM FIIIDIES 

RIVER SPORT 

I 14 I 
I I I 
I I I 
I 26 I 

I I I 

I I I 

14 
I 
I 


26 


I 

I 

'.128I •• 


"1 •• 
••• 
I." 

RI VER CGIIIlCIAL 

ClllllERCIAl lET 

INDIM FISHERY 

HATCIERIES 

STREAIt SURVEY 
OTHER STROllS 

2 I • 
I I • 
I I • 

13 • • 

2 

I 
I 

13 

I.'"
....
I••

1.126 

TOTALS I 55 I 55 1.111 


PERCENT OF RECOVERY 1••1 '.1 
••• 
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Appendix Table 43.--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 
and subsequently released downstream from Priest Rapids Dam in 
1986£ 

Kaster File Dlte I 31 lie...... 
RELEASE GROUPS llelUKDI 861. 

1917 
86118 8611C 861H 1611E 8611f 

1986 WANAPUt1 TRANS CONTROL BELOW P.RAPIDS 

SOCkEYE 
Brands Ulld! lAIRI 

Mire Cod.1 Ultd: 231133 
lARR4 
231834 

URlt3 
231835 

LAL I 
231836 

LAL 2 
231837 

lAi. 3 
231838 

NUttIER RELEASED: 14284 

RECOVERY AREA 1986 
YEAR OF RET. 
1987 1918 TOTAl.. 1 RETURN 

RIVER SYSTER TRAPS 

~IlL£TW I 3 I 
IICIMItY TW I I I 
lOEl_ITE TRAP I 
PRIEST WI. l1W • I 6 •• 


OeEM FlIlE.IES I I • 
RIVER SPORT I • • 
RIVER C.-.cIAI.. 
 • • • 
INI lAM FI SHERY 
 • • • 
HATCHERIES 
 • • • 
STREAK SURVEY 


OTIIR BTlEAIIS I 3 I 

3 
I
• 6 

I 


I 


• 
• 
• 
3 

'.121

I •• 
I .• 

1.142


••• 
••• 
••• 
••• 
••• 
' ••21 

TOTALS 12 I • 
PERCENT OF RECOVERY 1 1.... ••• ••• 

12 1.•4
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Appendix Table 44.--Adult recoveries from smolts dipped from gatewells at Wanapum Dam 
and subsequently transported to Bonneville Dam (Corbett Landing) 
in 1986. 

Naster File Date : 31 Dlcelbtr 
RELEASE SROUPS UICLUDEDI 861M 

1987 
86181 86I8C 8618D IJ6I8E 116& 

1986 WANAPU" TRANS TRUCK BELOW BONNEVILLE 
SOCKEYE 

Brandl Used: RARNI 
Wire Codes Uud: 231821 

_4 
231822 

RMI3 
231823 

RAU 1 
231124 

RAIl 2 
231825 

RMJ 3 
23182' 

IUlBER RELEASED. 14421 

RECOVERY AREA 1986 
YEAR [f RET. 
1987 1911 TOTAl. %RETlIN 

RIYER SYSTE" TRAPS 
ao.EYILLE TRAP 
NCNAltY TRAP 
LOWER BRAlnE TRAP 
PRIEST RAPIIS TRAP 

DCEM FISHERIES 


UYER SPORT 

RIYER COfIIIERCIAl. 

INDIAN FISHERY 

HATCHERIES 
STREAIt SURVEY 


• • • • 
• 
• 
• 
• 
• 
• 

3 • • 2 

• 
• 
• 
• 
• 
• 

• 
• • • 
• 
• 
• 
• 
• 
• 

3 '.121• ••• I.•• 2 ' ••14 


• ••• 
I •• 
• .... 
• 

I .... 

I .... 

• ••• 

TOTALS 

PERCENT OF RECOVERY 

I 

••• 

5 

lU.' 
• 


••• 

5 ' ••35
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Appendix Table 45.--Fork lengths, T4, NA+-K+ATPase, BKD lesion, and BKD 
IFAT values for Leavenworth Hatchery spring chinook salmon 
sampled prior to holding during pilot time-in-migration 
seawater holding study, April 22, 1987. 

Fork Na+-K+(vmoles ATP hydrolized/ BKD~ BKD b/ 
length (mm) T4 (mg/ml) ATPase mg protein/h) lesions IFAT 

130 20.0 12.2 0 0 
155 23.2 10.8 0 -1 
135 17.3 9.4 0 0 
175 15.1 11.3 0 -1 
135 23.1 10.4 0 0 
149 17.2 9.9 0 0 
133 32.0 14.1 0 -1 
143 23.1 11.5 0 0 
120 13.6 9.7 0 0 
141 16.9 9.5 0 0 
130 26.7 9.3 0 0 
138 24.8 8.6 0 0 
128 17.4 8.8 0 1 
162 9.9 7.7 0 0 
159 16.7 11.1 0 0 
126 14.6 9.0 0 0 
120 21.4 6.7 0 0 
122 12.1 8.8 0 0 
135 20.4 11.6 0 0 
160 15.3 9.9 0 -1 
150 21.3 10.7 0 0 
126 21.5 10.7 0 0 
140 16.0 11.3 0 0 
126 7.3 8.1 0 0 
120 22.8 9.7 0 -1 
116 12.0 0 0 
122 29.3 11.4 0 0 
129 16.6 10.5 0 0 
145 17.4 8.5 0 -1 
129 19.2 10.2 0 0 
149 10.0 8.6 0 0 
135 17.2 10.2 0 0 
130 24.1 10.7 0 0 
148 21.8 10.3 0 0 
145 20.8 11.4 0 0 
132 19.7 0 0 
132 22.1 0 0 
137 18.2 0 0 
132 20.8 0 0 
129 31.7 0 0 
148 27.3 0 0 
163 10.8 0 0 
124 18.0 0 0 
140 23.6 0 2 
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Appendix Table 45.--Continued. 

Fork Na+-K+(~moles ATP hydrolized/ BKD a/ BKD b/ 
length (mm) T4 (mg/ml) ATPase mg ~rotein/h) lesions IFAT 

122 18.6 0 -1 
125 29.1 0 0 
150 18.3 0 0 
140 18.8 0 0 
148 19.0 0 0 
135 17.9 0 0 
112 15.8 0 -1 
130 20.3 0 0 
113 0 0 
140 29.8 0 0 
132 15.7 0 0 
140 18.6 0 0 
145 34.6 0 0 
120 12.6 0 0 
128 18.0 0 0 
142 0 0 
155 0 1 
137 0 0 
140 0 0 
145 0 0 
132 0 0 
145 0 0 
138 0 0 
160 0 0 
129 0 0 
129 0 0 
132 0 0 
137 0 0 
116 0 0 
135 0 0 
128 0 -1 
140 0 0 
136 0 -1 
142 0 0 
118 0 0 
126 0 0 
131 0 0 
120 0 0 
171 2 -1 
148 0 0 
135 0 0 
152 0 0 
129 0 0 
129 0 3 
140 0 3 
135 0 2 
136 0 0 
124 0 0 
179 0 0 



77 


Appendix Table 45.--Continued. 

Fork Na+-K+(~ moles ATP hydrolized/ BKD a/ BKD b/ 
length (mm) T4 (mg/ml) ATPase mg protein/h) lesions IFAT 

150 o o 
128 o o 
135 o 2 
115 o 2 
150 o 2 
155 o 2 

~ BKD lesion rankings 
o = No lesions observed 
1 Kidney appears swollen 
2 = Possible lesions present (questionable) 
3 = Visible lesions present 

BKD E.! IFAT rankings same as other Tables
0 = No BKD organisms present in a minimum of 150 microscopic fields 

-1 = Less than 1 BKD organism per microscopic field 
1 1-10 BKD organisms per microscopic field 
2 10-100 BKD organisms per microscopic field 
3 100+ BKD organisms per microscopic field 

= * No sample 
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+ +Appendix Table 46.--Fork lengths, T4, Na -K ATPase, BKD lesions, and BKD IFAT 
values for Priest Rapids Dam spring chinook salmon sampled 
prior to holding during pilot time-in-migration seawater 
holding study, 8 May 1987. 

Fork Na+-K+ (~ moles ATP hydrolized/ BKD ~ BKD b/ 
length (mm) T4(ng/ml) ATPase rug protein/h) lesions IFAT 

142 12.9 28.6 0 0 
165 1l.8 22.6 0 0 
145 6.9 26.2 0 0 
148 1l.1 20.1 0 0 
173 6.4 11.5 0 2 
128 13.4 30.6 0 0 
136 8.6 32.1 0 0 
125 7.5 35.8 0 0 
178 5.1 34.8 0 0 
155 6.0 27.0 0 0 
132 6.6 28.9 0 1 
125 7.6 32.7 0 0 
137 9.1 32.4 0 0 
149 13.4 40.6 0 -1 
152 8.9 35.5 0 0 
150 7.1 34.2 0 0 
136 5.8 27.5 0 0 
145 1l.0 27.5 0 0 
136 2.8 34.0 0 0 
129 5.8 26.3 0 0 
126 8.9 26.7 0 1 
139 9.7 22.1 0 0 
148 10.9 24.8 0 -1 
170 12.3 20.4 0 0 
152 8.9 28.5 0 0 
150 5.4 29.0 0 0 
121 6.5 33.1 0 0 
139 12.0 34.1 0 0 
144 9.6 34.5 0 0 
129 8.7 35.8 0 0 
121 6.1 41.1 0 0 
128 4.2 35.0 0 0 
130 4.9 31.8 0 0 
134 7.1 15.1 3 3 
120 8.7 26.1 0 0 
152 8.1 0 0 
141 10.9 0 
123 7.3 0 0 
141 8.0 0 0 
139 8.3 0 0 
141 5.0 0 -1 
138 8.4 0 -1 
139 8.7 0 0 
139 9.9 0 0 
141 7.1 0 0 
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Appendix Table 46.--Continued. 

Fork Na+-K+(~moles ATP hydrolized/ BKD~ BKD E.! 
length (mm) T4 (mg/ml) ATPase mg protein/h) lesions IFAT 

133 14.1 0 0 
148 6.4 0 0 
137 9.5 0 0 
122 13.0 0 0 
126 12.6 0 0 
139 10.9 0 0 
123 8.2 0 0 
118 0 0 
133 6.6 0 0 
139 8.5 0 -1 
138 7.0 0 0 
126 6.1 0 0 
153 8.4 0 -1 
128 9.9 0 0 
124 8.4 0 0 
162 0 0 
150 0 0 
129 0 0 
168 0 0 
139 0 0 
135 0 0 
139 0 -1 
162 0 0 
143 0 0 
146 0 0 
129 0 0 
169 0 0 
126 0 0 
132 0 0 
133 0 0 
129 0 0 
125 0 -1 
129 0 0 
122 0 -1 
129 0 0 
131 0 0 
139 0 0 
151 0 0 
146 0 0 
130 0 0 
139 0 0 
132 0 0 
136 0 0 
128 0 0 
156 0 0 
134 0 -1 
123 0 0 
132 0 0 
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Appendix Table 46.--Continued. 

Fork Na+-K+(~moles ATP hydrolized/ BKD~ BKD :E.I 
length (mm) T4 (mg/ml) ATPase mg protein/h) lesions IFAT 

138 0 0 
142 0 0 
136 0 0 
132 0 0 
128 0 0 
126 0 0 

a/ BKD lesion rankings 
o No lesions observed 
1 Kidney appears swollen 
2 Possible lesions present (questionable) 
3 = Visible lesions present 

:E.I BKD !FAT rankings 
0 No BKD organisms present in a minimum of 150 microscopic fields. 

-1 less than 1 BKD organism per microscopic field. 
1 = 1-10 BKD organisms per microscopicfield. 
2 = 10-100 BKD organisms per microscopic field. 
3 = 100+ BKD organisms per microscopic field. 
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Appendix Table 47.--Fork lengths, BKD lesion and IFAT rankings, vibrio 
incidence, and osmoregulatory failure incidence by date, 
tank number, and test group of individual mortalities 
during pilot time-in-migration seawater holding study, 
1987. All fish were spring chinook salmon juveniles. 

furtality Test a/ Tank Fork BKD b/ BKD c/ CBlOOregulatory 
late nUJDer grw2 nUJDer length (mm) lesions !FAT Vibricsis failure 
4/23 1 L 2 135 3 0 

" 2 L 2 105 0 0 
" 3 L 
 2 117 1 3 
" 4 L 
 6 121 0 1 
" 5 L 
 8 106 0 2 
" 6 L 
 10 137 0 -1 
" 7 L 
 1 108 0 -1 
" 8 L 
 2 124 0 0 
" 9 L 
 2 109 3 2 
" 10 L 
 3 133 0 0 
" 11 L 
 3 103 0 0 
" 	 12 L 4 110 0 0 
" 	 13 L 6 135 1 3 
" 14 L 
 6 ll4 0 1 
" 15 L 
 7 128 0 2 
" 16 L 
 8 148 1 2 
" 17 L 
 8 101 0 0 
" 18 L 
 9 135 1 3 
" 19 L
 10 135 1 -1 
" 20 L 10 ll3 0 -1 
" 	 21 L 
 10 115 1 1 
" 22 L
 10 121 3 2 
" 23 L JU1PER 133 0 -1 
" 24 L 7 138 0 -1 + 

4/25 25 L 8 135 0 -1 + 
" 26 L 9 120 0 0 + 
" 27 L 10 140 0 0 + 
" 28 L 10 138 0 0 

4/26 29 L 6 110 0 0 + 
" 30 L 6 110 0 0 + 
" 31 L 7 130 0 0 
" 32 L 7 125 0 1 
" 	 33 L 7 115 0 1 
" 34 L 
 9 130 0 0 + 
" 35 L 
 9 143 0 0 
" 36 L 
 9 118 0 0 + 

4/27 	 37 L 3 132 1 3 
" 38 L 5 113 0 0 + 
" 	 39 L 
 6 III 0 1 
" 40 L
 7 ll4 0 0 + 
" 	 41 L 
 7 123 0 0 
" 42 L
 8 131 1 1 
" 	 43 L 9 124 0 -1 
" 	 44 L 9 106 0 -1 + 
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Appendix Table 47.-COntirued. 

Date 
I1>rtality 

ll.lIDber 
Test a/ 
groop 

Tad< 
number 

Fork 
length (m) 

Bill b/ 
lesions 

Bill c/ 
IFAT Vibriosis 

Osooregulatory 
failure 

4/27 
" 

45 
46 

L 
L 

9 
10 

101 
122 

2 
0 

-1 
-1 

+ 

" 47 L 10 135 2 1 
4/27 	
4/28· 

48 
49 

L 
L 

10 
1 

109 
119 

0 
0 

-1 
-1 

" 50 L 5 124 3 2 
" 51 L 7 128 0 -1 
" 52 L 7 115 0 0 + 
" 53 L 7 135 0 -1 + 
" 54 L 9 163 0 -1 
" 	 55 L 9 119 0 2 

" 56 L 9 124 1 1 +

" 57 L 10 145 0 0 

" 58 L 10 135 1 0 

" 59 L 1 ISO 0 0 

" 60 L 6 125 0 -1 + 

" 61 L 7 ISO 0 0 + 

" 62 L 7 129 1 -1
" 63 L 8 121 0 -1 

" 64 L 9 126 1 0 

" 65 L 2 125 0 0 + 

" 66 L 8 135 0 0 


4/30 	
" 

67 
68 

L 
L 

2 
4 

148 
130 

0 
0 

0 
0

+ 

" 69 L 5 110 0 0
" 70 L 7 110 0 -1 + 

5/01 
5/02 
" 

71 
72 
73 

L 
L 
L 

6 
7 
1 

158 
125 
152 

1 
1 
0 

0 
0 
0 

+ 

" 74 L 3 131 0 0 + 
5/03 
" 

75 
76 

L 
L 

1 
10 

138 
123 

1 
1 

0 
0 

+ 

5/07 
5/08 
5/09 
" 

77 
78 
79 
80 

L 
L 
P 
P 

2 
8 

17 
20 

123 
140 
112 
132 

1 
0 
0 
0 

0 
0 
0 

-1
+ 

" 	 81 P 13 124 0 0 + 
" 82 P 12 116 1 0 
" 83 P 12 109 0 0 

5/10 
" 

84 
85 

P 
L 

12 
4 

138 
137 

0 
0 

-1 
0 

" 86 P 20 133 3 2 
" 87 P 13 154 0 0 
" 	 88 P 13 122 0 1 

" 89 P 14 99 1 0


5/12 
" 

90 
91 

P 
P 

12 
15 

125 
125 

0 
0 

3 
3 

" 92 P 16 123 3 2 
" 93 P 19 131 3 -1 
" 94 L 10 145 2 3 

5/13 95 P 17 119 1 -1 + 
" 96 P 15 129 1 1 + 
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Appendix Table 47 •........Q:mtirued. 


Date 
Mlrtality 

rumber 
Test a/ 
grooE 

Tank 
runber 

Fork 
length (nm) 

ll<D b/ 
lesions 

ll<D c/ 
IFAT Vibriosis 

Usnnregulatory 
failure 

5/13 97 P 19 148 0 0 + 
" 98 P 13 132 0 0 
" 99 L 3 125 3 2 + 
" 100 P 20 119 0 -1 
" 101 L 4 136 0 -1 

5/14 	 102 p 20 121 1 -1 + 
" 103 L 1 160 0 1 +
" 	 104 p 18 115 	 0 -1
" 105 P 13 128 3 3 
" 106 P 12 135 2 3 

5/15 107 P 16 128 0 -1 + 
" 108 p 16 124 0 0 + 
" 109 P 17 111 0 -1 +
" 110 L 10 152 1 3 + 

" 111 P 18 115 0 -1 + 


5/16 112 p 16 135 0 0 
" 113 P 17 120 0 0 
" 114 P 17 132 0 -1 + 

5/17 115 L 9 172 1 2 + 
" 116 L 3 133 3 1 
" 117 P 11 131 0 -1 
" 118 P 11 134 0 -1 

5/18 119 L 2 132 0 -1 + 
" 120 L 9 115 0 3 + 
" 121 P 12 133 0 -1 + 
" 122 P 12 128 0 0 + 
" 123 P 12 130 0 0 + 
" 124 L 2 128 0 0 + 

5/19 125 L 6 132 1 2 + 
" 126 L 10 138 0 2 + 
" 127 L 10 115 0 1 + 
" 128 P 16 136 0 1 + 
" 129 P 16 148 0 1 + 
" 130 P 17 129 0 -1 + 
" 131 P 17 121 0 2 +
" 132 P 17 149 0 -1 + 
" 133 P 13 115 0 -1 + 
" 134 p 14 118 0 -1 + 
" 135 p 14 121 0 2 + 
" 136 P 19 163 0 -1 + 

5/20 137 L 2 133 0 -1 + 
" 138 P 12 104 0 -1 + 
" 139 P 11 143 0 -1 + 
" 140 L 10 133 0 3 + 
" 141 L 10 143 0 0 + 
" 142 P 15 125 0 -1 + 
" 143 P 15 133 0 2 + 
" 144 	 p 20 126 0 2 + 
" 145 P 17 145 0 -1 + 

" 146 P 16 127 0 1 + 

" 147 p 16 121 0 -1 + 

" 148 P 16 126 0 0 + 
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Appendix Table 47.-<:ontinued. 

M>rtality 'lest a/ 'Dink Fotk. ]I(J) b/ ]I(J) c/ OsJmregulatory 
Date rumber grooE number length (DIU) lesions IFA! Vibriosis failure 

5/20 149 P 16 131 0 1 + 
11 150 P 16 121 0 1 + 
11 151 P 16 136 0 1 + 

5/21 152 P 16 150 0 -1 + 
11 153 P 16 155 0 -1 + 
11 154 P 16 141 0 -1 + 
11 155 P 16 122 0 -1 + 

5/21 157 P 16 121 0 -1 + 
11 158 P 16 119 0 1 + 
11 159 P 16 129 0 2 + 
11 160 P 16 166 0 1 + 
11 161 P 16 134 0 -1 + 
11 162 P 16 127 0 0 + 
11 163 p 16 129 0 0 + 
11 164 P 16 141 0 0 + 
11 165 P 12 126 0 -1 + 
11 166 P 17 133 0 -1 + 
11 167 P 17 136 0 -1 + 
11 168 P 17 139 0 0 + 
11 169 P 17 141 0 0 + 
" 170 P 17 138 0 2 + 
" 171 P 17 131 0 -1 + 
" 172 P 17 166 0 1 + 
" 173 P 13 120 0 -1 + 
" 174 P 15 131 0 1 + 
" 175 P 15 118 0 -1 + 

5/22 176 P 20 144 0 2 + 
" 177 P 20 155 0 -1 + 
" 178 P 19 158 0 1 + 
" 179 P 15 143 0 -1 + 
" 180 P 17 137 0 2 + 
" 181 P 17 141 0 2 + 
" 182 P 17 142 0 0 + 
" 183 P 17 138 0 0 + 
" 184 P 17 156 0 -1 + 
" 185 P 17 152 0 0 + 

" 186 p 17 150 0 0 + 

" 187 P 17 133 0 -1
 + 
" 188 P 18 146 0 0 + 
" 189 P 16 143 0 0 + 
" 190 P 16 156 0 1 + 
" 191 P 16 132 0 0 + 
11 192 P 16 130 0 -1 + 
" 193 P 16 132 0 -1 + 
11 194 p 16 146 0 1 + 
11 195 P 16 151 0 1 + 
11 196 P 16 128 0 -1 + 

5/22 197 P 16 140 0 0 + 
" 198 P 16 143 0 1 + 
" 199 P 16 131 0 2 + 
11 200 P 16 138 0 -1 + 

5/23 201 L 8 118 1 -1 + 
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Appendix Table 47.-COntimed. 

Date 
MJrtality 
runber 

Test a/ 
grOOp 

'lank 
rumber 

Fork 
length (IIIIl) 

B.<D b/ 
lesions 

B.<D c/ 
!FAT Vibriosis 

Osnnregulatory 
failure 

5/23 202 P 12 140 0 2 + 
" 203 P 12 129 3 2 + 
" 204 P 12 150 0 2 +
" 205 P 12 117 0 2 + 
" 206 P 14 131 3 2 + 
" 207 P 11 115 0 3 + 
" 208 P 11 118 0 -1 + 
" 209 P 11 120 0 1 + 

5/23 210 L 4 133 3 3 + 
" 211 L 2 160 0 2 + 
" 212 L 2 131 0 1 + 
" 213 P 17 141 0 1 +
" 214 P 17 145 0 -1 + 
" 215 P 17 112 0 1 + 
" 216 P 17 155 0 1 + 
" 217 P 17 142 0 -1 +
" 218 P 17 176 0 -1 + 
" 219 P 17 132 0 -1 + 
" 220 P 16 140 0 -1 + 
" 221 P 16 143 0 0 + 
" 222 P 16 145 0 1 + 
" 223 P 18 151 0 1 + 
" 224 P 18 147 0 -1 + 
" 225 P 18 150 0 -1 + 
" 226 P 18 138 0 -1 + 
" 227 P 18 142 0 -1 + 
" 228 P 18 136 0 0 + 
" 229 P 18 141 0 1 + 
" 230 P 18 147 0 -1 + 
" 231 P 18 142 0 0 + 
" 232 P 18 151 0 0 + 

5/24 233 P 15 127 0 -1 + 
" 234 P 15 122 0 2 + 
" 235 P 15 131 0 1 + 
" 236 P 15 125 0 -1 + 
" 237 P 15 133 0 0 + 
" 238 P 18 163 0 0 + 
" 239 p 18 157 0 -1 + 
" 240 P 18 152 0 0 + 

" 241 P 18 161 0 -1 + 

" 242 L 2 144 0 -1
 + 
" 243 L 2 136 0 -1 + 

" 244 L 2 142 0 1 + 

" 245 L 2 138 0 0 + 

" 246 P 17 142 0 0 + 

" 247 p 17 128 0 -1 + 

" 248 p 17 136 0 -1 + 

" 249 P 17 127 0 0 + 

" 250 P 17 128 0 1 + 

" 251 P 11 152 0 -1 + 
" 252 p 11 121 2 -1 + 
" 253 P 11 136 0 2 + 
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Appendix Table 47.-<::ontinted. 

M>rtality Test a/ 'funk Fork ll<D b/ ll<D c/ OsnDregulatory 
Date nunber grooE mnber length (nm) lesions IFAT Vibriosis failure 

5/25 254 P 19 132 0 2 + 
" 255 P 20 148 0 2 + 
" 256 p 20 119 0 1 +
" 	 257 P 20 130 0 3 + 
" 	 258 P 20 125 0 2 + 

" 259 P 20 120 0 2 +

" 	 260 p 20 135 0 3 + 
" 	 261 P 20 128 0 2 + 

" 262 P 20 132 0 3 +

" 263 P 20 119 0 3 +
" 	 264 P 20 147 0 2 + 

" 265 P 20 149 0 2 +

" 	 266 P 20 158 0 3 + 
" 	 267 P 20 125 3 3 + 
" 	 268 P 20 133 -1 + 
" 	 269 P 20 130 	 -1 + 
" 	 270 P 20 115 3 + 
" 	 271 P 20 107 1 + 
" 	 272 P 20 145 3 + 
" 	 273 P 15 130 2 + 
" 274 P 15 136 	 3 +

5/25 275 P 15 122 0 2 + 
" 276 P 15 116 0 2 + 
" 277 P 15 0 3 +
" 278 P 15 120 0 2 +
" 	 279 P 15 138 0 2 + 
" 	 280 P 15 128 0 1 + 
" 281 P 15 117 0 3 +
" 	 282 P 15 100 0 3 + 
" 	 283 P 15 0 3 + 
" 	 284 P 15 116 0 2 + 
" 	 285 P 15 128 0 2 + 
" 	 286 P 15 121 0 2 + 
" 	 287 P 15 115 0 0 + 
" 	 288 P 15 109 0 0 + 
" 	 289 L 4 125 0 2 + 
" 	 290 L 4 129 0 3 + 
" 	 291 L 4 128 0 -1 + 
" 	 292 L 4 130 0 2 + 

" 293 L 4 131 0 -1 +

" 	 294 P 19 146 	 0 1 + 
" 295 P 19 130 0 -1 + 

" 296 P 19 120 0 2 + 

" 297 P 19 116 0 -1 + 

" 298 P 19 112 0 -1 + 

" 299 P 19 129 0 -1 + 

" 300 P 19 123 0 3 + 

" 301 P 19 130 0 2 + 

" 302 P 19 128 0 2 + 

" 303 P 19 130 0 3 + 

" 304 p 19 126 0 3 + 

" 305 P 19 125 0 1 + 
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Appendix Table 47.-Qmtirue<i. 

Date 
M:>rtality 

rumber 
Test a/ 
groo.p 

Tank 
nunber 

Fork 
length (nm) 

1l<D b/ 
lesions 

1l<D c/ 
IFAT Vibriosis 

(Bnoregulatory 
failure 

5/25 
" 	

306 
?lJ7 

L 
L 

6 
6 

122 
124 

0 
0 

2 
'3 

+ 
+ 

" 	 308 L 6 122 0 3 + 
" 	 309 L 10 127 0 -1 + 
" 310 L 10 129 3 3 +
" 311 P 12 147 0 2 + 

11 312 P 12 132 0 -1 + 

" 	 313 P 12 124 0 3
 + 
" 314 P 12 123 0 3 + 

11 315 P 12 129 0 2 + 

" 	 316 P 12 125 0 2
 + 
" 	 317 P 12 132 0 3 + 
" 	 318 P 12 131 0 2 + 
" 	 319 P 12 0 -1 + 
" 	 320 L 3 129 0 3 + 
" 	 321 P 16 126 0 3 + 
" 	 322 P 16 132 0 3 + 
" 	 323 P 17 127 0 3 + 
" 	 324 P 17 127 0 3 + 
" 	 325 L 2 140 0 2 + 
" 	 326 L 2 137 0 2 + 
" 	 327 L 2 139 0 1 + 
" 328 L 2 135 0 -1 +
" 	 329 P 14 129 0 2 + 
" 	 3?IJ P 14 133 0 -1 + 
" 	 331 P 14 136 0 3 + 
" 	 332 P 14 136 0 3 + 
" 	 333 P 14 139 0 -1 + 
" 	 334 P 13 142 0 -1 + 
" 	 335 P 13 138 0 1 + 
" 	 336 P 18 136 0 -1 + 
" 	 337 P 18 141 0 -1 + 
" 	 338 P 18 138 0 -1 + 
" 339 P 18 138 0 1 +
" 	 340 p 11 137 0 -1 + 

" 341 P 11 142 0 -1 +

" 342 P 11 146 0 -1 + 
" 343 P 11 130 0 -1 + 

5/26 344 L 9 142 0 -1 + 
" 345 L 9 138 0 3 + 
11 346 P 17 136 0 -1 + 
" 347 P 17 126 0 -1 +
11 	 348 P 17 148 0 -1 + 

" 349 P 11 173 0 0 +

" 	 350 P 11 116 0 1 + 
11 	 351 P 11 149 0 -1 + 

" 352 P 11 145 0 1 +

" 353 P 11 125 0 -1 + 

" 354 P 11 120 0 -1 + 

" 355 L 4 133 0 -1 + 

" 357 P 20 150 0 2 + 
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Appendix Table 47.--contirued. 

Mlrtality Test a/ Tank Fork B<D b/ JIG) c/ Osuoregulatory 
Date number grOOp number length (um) lesions IFAT Vibriosis failure 

5/26 358 p 20 140 0 1 + 
" 359 P 20 120 0 -1 + 
" 360 P 20 160 0 -1 + 
" 361 P 20 180 0 -1 + 
" 	 362 P 20 142 0 1 + 

" 	 363 P 20 148 0 2
 + 
" 364 p 20 127 0 -1 + 

" 365 P 20 150 0 2 + 

" 366 P 20 130 0 3 + 

" 367 P 20 138 0 3 + 

" 368 p 20 135 0 -1 + 

" 369 P 20 135 0 -1 + 

" 370 P 20 138 0 -1 + 

" 371 P 19 145 0 3 + 

" 372 P 19 124 0 3 + 

" 373 P 19 115 0 -1 + 

" 374 p 19 105 0 -1 + 

" 375 P 19 145 0 -1 + 

" 376 P 19 120 0 2 + 

" 377 P 19 120 0 2 + 

" 379 P 12 167 0 1 + 

" 380 L 2 148 0 1 + 

" 381 L 2 145 0 1 + 

" 382 L 2 130 0 1 + 

" 383 L 2 109 0 3 + 

" 384 L 6 130 0 3 + 

" 385 L 6 119 0 1 + 

" 386 L 6 140 0 1 + 

" 387 P 15 155 0 -1 + 

" 388 P 15 123 0 -1 + 

" 389 P 15 140 0 -1 + 

" 390 P 15 127 0 1 + 

" 391 P 15 132 0 1 + 

" 392 P 15 123 0 -1 + 

" 393 P 15 119 0 1 + 

" 394 p 15 120 0 2 + 

" 395 P 18 119 0 2 + 

" 396 L 18 133 0 3 + 

" 397 P 18 121 0 2 + 

" 398· L 10 151 0 3 + 

" 399 L 9 152 0 3 + 

" 400 L 4 143 0 1 + 

" 401 L 4 129 0 1 + 

" 402 L 6 152 0 1 + 

" 403 L 6 128 0 2 + 

" 	 404 L 6 139 0 2 + 
" 405 p 18 144 0 1 + 

" 406 P 11 134 0 2 + 

" 
" 

407 
408 

P 
p 

11 
11 

132 
125 

0 
0 

2 
3 

+ 

+

" 409 P 11 136 0 3 + 

" 410 P 11 142 0 3 + 
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Appendix Table 47.---COntirued. 

l-brtality Test a/ Tank Fork JI(D b/ JI(D c/ Q:moregulatory 
late IUIilber grooE rumber length (mn) lesions IFAT Vibriosis failure 

5/26 	 411 P 11 128 0 3 + 
" 	 412 P 16 159 0 1 + 
" 	 413 P 15 124 0 2 + 
" 414 P 17 123 0 3 +
" 	 415 P 17 127 0 2 + 

" 416 P 14 133 0 2 +

" 	 417 p 14 130 0 3 + 
" 	 418 P 13 123 0 2 + 
" 	 419 P 13 124 0 2 + 
" 	 420 P 13 125 0 2 + 
" 421 P 13 138 0 -1 + 
" 422 P 13 144 0 1 + 
" 423 P 13 121 0 -1 + 
" 424 p 13 133 3 3 + 
" 425 P 12 130 0 -1 + 

5/27 426 P 12 120 0 -1 + 
" 427 P 12 130 0 1 + 
" 428 P 12 140 0 1 +
" 	 429 P 12 135 0 1 + 
" 430 P 20 131 0 -1 + 

" 431 P 20 150 0 -1 + 

" 432 P 20 133 0 -1 + 

" 433 p 20 132 0 -1 + 

" 434 P 20 130 0 -1 + 

" 	 435 p 19 142 0 -1 + 
" 	 436 P 19 118 1 3 + 
" 	 437 P 19 160 0 1 + 
" 	 438 P 19 141 0 0 + 
" 	 439 P 19 160 0 -1 + 
" 	 440 P 19 146 0 1 + 
" 	 441 P 19 139 0 -1 + 
" 	 442 P 19 123 0 -1 + 
" 	 443 P 19 139 0 2 + 
11 	 444 P 19 120 0 -1 + 
" 	 445 p 19 130 0 -1 + 
" 	 446 p 19 126 0 -1 + 
11 	 447 P 19 147 0 1 + 
" 	 448 P 19 129 0 -1 + 

5/28 	 449 p 12 188 0 -1 + 
" 450 P 12 171 0 -1 +
" 	 451 P 18 99 0 0 + 
" 	 452 P 18 140 0 -1 + 
" 	 453 p 18 160 0 0 + 

" 	 454 P 18 131 0 -1
 + 
" 455 p 18 120 0 0 + 

" 456 P 18 185 0 0 + 

" 	 457 P 18 131 0 -1
 + 
" 	 458 P 15 140 0 -1 + 
" 	 459 P 15 146 0 0 + 
" 	 460 p 15 138 0 -1 + 
" 	 461 P 13 141 0 -1 + 
" 	 462 P 13 160 0 1 + 
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Appendix Table 47.--<:Ontirued. 

M>rtality Test a/ Tank. Fork lKD b/ lKD c/ O;moregulatory 
})ate rumber groop number length (um) lesions IFAT Vibriosis failure 

5/28 463 P 13 126 0 2 + 
" 464 P 19 141 0 1 + 
" 465 p 19 123 0 -1 + 
" 466 P 19 133 0 -1 + 

5/29 467 P 20 123 0 -1 + 
" 468 p 20 136 0 1 + 
" 469 P 17 156 0 -1 + 
" 470 P 17 160 a -1 + 
" 471 P 17 158 a -1 + 
" 472 P 19 145 0 -1 + 
" 473 P 19 143 0 -1 + 
" 474 P 18 136 a -1 + 
" 475 P 18 158 a -1 + 
" 476 P 18 126 0 -1 + 
" 477 P 18 142 a -1 + 
" 478 P 18 122 a -1 + 
" 479 L 4 130 a -1 + 
" 480 L 4 128 0 -1 + 
" 481 L 2 150 a -1 + 
" 482 L 2 118 a -1 + 
" 483 L 2 135 a a + 
" 484 L 2 160 0 -1 + 

5/30 485 P 12 121 0 -1 + 
" 486 P 12 150 a -1 + 
" 487 P 14 133 a -1 + 
" 488 P 14 129 0 -1 + 
" 489 P 14 138 a -1 + 
" 490 P 14 128 a -1 +
" 491 P 14 131 0 2 + 

" 492 P 13 132 a -1 + 

" 493 P 13 129 a -1 + 

" 494 p 18 146 a -1 + 

" 495 P 18 151 0 -1 + 

" 496 P 19 121 0 -1 + 

" 497 P 19 149 a 1 + 

" 498 P 20 126 a -1 + 

" 499 L 6 171 a -1 +

" SOO P 15 148 0 -1 + 
" 501 P 15 140 a -1 + 
" S02 P 15 131 a -1 + 
" 503 L 10 143 0 -1 + 
" S04 L 10 141 0 -1 + 

5/31 505 L 9 151 a 1 + 
" 506 L 3 156 a 1 + 
" 507 L 3 141 a -1 + 
" 508 L 3 128 0 -1 + 
" 509 L 3 158 a -1 + 
" 510 L 3 135 0 -1 + 
" 511 P 17 136 a -1 + 
" 512 P 19 119 a -1 + 
" 513 P 19 149 a -1 + 
" 514 P 19 125 a -1 + 
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Appendix Table 47.-COntirued. 

t-t>rtality Test a/ Tank Fork H.<D b/ B<D c/ Qmoregulatory 
Ilite runber groop nunber length (nm) lesions IFAT Vibriosis failure 

5/31 515 P 13 133 0 2 + 
" 516 P 13 123 0 -1 + 
" 517 L 6 143 0 -1 + 
" 518 L 6 149 0 -1 + 
" 519 L 6 146 0 -1 + 
" 520 L 6 126 0 -1 + 
" 521 P 18 l36 0 -1 + 
" 522 p 18 141 0 -1 +
" 523 P 18 148 0 -1 +
" 524 P 18 136 0 -1 + 
" 525 P 18 138 0 -1 + 
" 526 P 12 141 0 -1 + 
" 527 P 12 122 0 -1 + 
" 528 P 12 133 0 -1 + 
" 529 P 12 149 0 -1 + 
" 530 P 12 155 0 -1 + 
" 531 L 5 149 0 3 + 
" 532 L 5 144 0 2 + 
" 533 P 15 134 0 -1 + 
" 534 L 4 142 0 -1 + 

6/01 535 P 20 133 0 -1 + 
" 536 L 10 143 0 -1 + 
" 537 P 14 146 0 -1 + 
" 538 P 14 148 0 -1 + 
" 539 P 14 135 0 -1 + 
" 540 P 18 134 0 1 + 
" 	 541 P 18 135 0 -1 + 
" 542 P 20 140 0 -1 + 

" 543 P 20 163 0 -1 + 

" 	 544 P 19 143 0 -1
 + 
" 545 P 19 128 0 -1 + 

" 546 L 1 130 0 -1 + 

" 547 L 3 136 0 2 + 

" 548 L 3 168 0 -1 + 

" 	 549 L 3 112 0 -1 + 
" 550 L 3 131 0 -1 + 
" 551 L 3 132 0 -1 + 
" 552 L 6 138 0 -1 + 
" 553 L 6 l31 0 -1 + 

6/03 554 L 1 122 0 -1 + 
" 555 L 1 148 0 2 + 
" 556 L 1 116 0 -1 + 
" 557 L 1 121 0 -1 + 
" 558 L 1 118 0 2 + 
" 559 L 1 135 0 3 + 
" 560 L 3 146 0 -1 + 
" 561 L 3 165 0 -1 + 
" 562 L 3 138 0 3 + 
" 563 L 3 138 0 -1 +
" 	 564 L 3 142 0 -1 + 

" 565 L 4 139 0 -1 +

" 	 566 L 4 140 0 1 + 
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Appendix Table 47.--<'.ontirued. 

l'brtality 'lest a/ Tank Fork B.<D b/ B.<D c/ 03nDregulatory 
!late IUmlber grooE rumber length (mn) lesions IFAT Vibriosis failure 

6/03 567 L 4 136 0 1 + 
" 568 L 5 142 0 2 + 
" 569 L 5 139 0 -1 + 
" 570 L 5 138 0 1 + 
" 571 L 5 139 0 3 + 

" 572 L 5 143 0 -1 + 

" 	 573 L 5 150 0 -1
 + 
" 574 L 8 138 0 -1 + 

" 575 L 9 140 0 -1 + 

" 	 576 p 11 138 0 -1
 + 
" 	 577 p 11 127 0 -1 + 

" 578 p 11 142 0 3 +

" 	 579 P 11 145 0 3 + 
" 580 P 12 138 0 -1 + 

" 581 P 12 136 0 -1 + 

" 582 P 13 165 0 -1 + 

" 583 P 13 140 0 -1 + 

" 584 p 13 139 0 3 +

" 	 585 P 13 142 0 -1 + 
" 586 P 14 139 0 -1 + 

" 587 P 14 136 0 -1 + 

" 588 P 14 141 0 -1 + 

" 589 p 14 140 0 -1 + 

" 590 p 18 110 0 1 + 

" 	 591 	 p 19 125 0 -1 + 

6/04 592 P 14 130 0 -1 + 
" 593 L 5 146 1 -1 + 
" 594 L 5 133 0 -1 + 
" 595 L 5 123 0 -1 + 
" 596 P 15 119 0 1 + 
" 597 p 13 153 0 -1 +
" 598 p 20 146 0 -1 + 
" 599 L 3 133 0 -1 + 
" 600 L 3 143 0 -1 + 

6/05 601 P 16 131 0 -1 + 
" 602 p 16 128 0 -1 + 

" 603 P 16 125 0 -1 + 

" 604 p 15 148 0 -1 + 

" 605 p 20 155 0 -1 + 

" 606 p 20 123 0 -1 + 

" 607 P 20 171 0 -1 + 

" 608 L 1 131 0 1 +

" 609 L 1 154 0 -1 + 

" 610 L 7 126 0 -1 + 

" 611 L 7 130 0 -1 + 

" 	 612 L 3 131 0 -1 + 
" 	 613 L 3 144 0 1 + 

" 614 P 12 135 0 -1 +

" 	 615 L 4 149 0 -1 + 
" 	 616 L 8 126 0 -1 + 
" 617 L 8 127 0 -1 + 

" 618 L 8 143 0 * +
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Appendix Table 47.---continued. 

Date 
M>rtality 
nunber 

'lest a/ 
grooE 

Tam 
rumber 

Fork 
length (mn) 

B.<D b/ 
lesions 

B.<D c/ 
IFAT- Vibriosis 

OsiIDregulatory 
failure 

6/05 619 L 10 121 0 * + 
" 620 L 10 132 0 * +
" 621 L 10 145 0 * +
" 622 L 10 141 0 * +
" 623 L 5 122 0 * +
" 624 L 5 124 0 * +
" 625 L 5 138 0 * +
" 626 L 5 132 0 -1 + 
" 627 L 5 141 0 -1 + 
" 628 L 5 134 0 -1 + 
" 629 L 9 153 0 -1 + 
" 630 L 9 133 0 -1 + 
" 631 L 3 142 0 -1 + 

6/07 632 L 5 136 0 -1 + 
" 633 L 5 152 0 -1 + 
" 634 L 5 148 0 -1 + 
" 635 L 8 132 0 -1 + 
" 636 L 8 121 0 -1 + 
" 637 L 8 130 0 -1 + 
" 638 L 2 125 0 -1 + 

6/08 639 L 5 144 0 -1 + 
" 640 L 5 136 0 -1 + 
" 641 L 5 122 0 -1 + 
" 642 L 5 129 0 -1 + 
" 643 L 5 130 0 -1 + 
" 644 L 5 132 0 -1 + 
" 645 L 5 140 0 -1 + 
" 646 L 8 149 0 -1 + 
" 647 L 8 138 0 -1 + 
" 648 L 8 136 0 -1 + 
" 649 L 8 142 0 -1 + 
" 650 L 8 151 0 -1 + 
" 651 L 8 149 0 -1 + 
" 652 L 8 152 0 -1 + 
" 653 L 3 141 0 -1 + 
" 654 P 20 136 0 -1 + 
" 655 P 20 140 0 -1 + 

6/09 656 L 8 120 0 -1 + 
" 657 L 8 146 0 -1 + 
" 658 L 8 140 1 -1 +
" 659 L 8 149 0 -1 + 

" 660 L 8 140 0 -1 + 

" 661 L 8 133 0 -1 + 

" 662 L 1 149 0 -1 + 

" 663 L 1 139 2 -1 +


6/10 664 L 1 111 0 -1 + 
" 665 L 1 149 0 -1 + 
" 666 L 1 150 0 -1 + 
" 667 L 3 124 0 0 + 
" 668 L 5 152 0 -1 + 

" 669 L 7 173 0 0 + 

" 670 L 7 131 0 0 + 
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Appendix Table 47.-<hntinued. 

M>rtality Test a/ TalK Fork B<D b/ B<D c/ OsnDregulatory 
Date runber grOOp IUnber length (II1II.) lesions IFAT Vibriosis failure 

6/10 671 L 7 126 0 -1 + 
" 672 L 9 134 0 -1 + 
" 673 L 9 150 0 -1 + 
" 674 L 9 136 0 0 + 
" 675 L 5 137 0 -1 + 
" 676 L 5 142 0 -1 +
" 	 677 L 5 151 0 -1 + 

" 678 L 5 139 0 0 +


6/11 679 L 8 125 0 0 + 
" 680 L 8 127 0 -1 + 
" 681 L 10 132 0 -1 + 
" 682 L 1 169 0 -1 +
" 683 L 1 130 0 -1 + 

" 684 p 13 164 0 -1 + 

" 685 P 13 132 0 -1 +

" 686 P 11 172 0 -1 + 
" 687 L 6 130 0 -1 + 

6/13 688 p 12 118 0 -1 + 
" 689 P 12 135 0 -1 + 
" 690 P 20 142 0 -1 + 
" 691 L 8 161 0 -1 +
" 692 L 8 120 0 -1 + 
" 693 P 13 135 0 -1 + 

6/14 694 P 12 141 0 -1 + 
" 695 L 8 125 0 -1 + 

6/15 696 p 20 132 0 -1 + 
" 697 P 14 147 0 -1 + 
" 698 L 6 139 0 -1 + 
" 699 L 3 132 0 0 + 
" 700 L 	 9 	 131 0 0 + 

6/17 701 L 3 122 0 -1 + 
" 702 P 20 142 0 -1 + 
" 703 p 20 143 0 -1 + 
" 704 L 2 136 0 -1 + 
" 705 L 2 140 0 3 +
" 706 P 19 131 0 -1 +
" 707 P 17 133 0 -1 + 
" 708 P 16 151 0 -1 + 

6/18 709 L 5 134 0 -1 + 
" 710 P 18 136 0 -1 + 
" 711 L 7 126 0 -1 + 
" 712 L 7 146 0 -1 + 

6/20 713 P 14 153 1 -1 + 
" 714 P 17 148 0 1 + 
" 715 P 20 128 0 2 + 
" 716 p 20 130 0 -1 + 
" 717 P 18 120 0 0 + 
" 718 P 18 141 0 0 + 

6/21 
" 	

719 
720 

P 
L 

18 
5 

143 
138 

0 
0 

0 
3 

+ 

" 721 P 14 142 0 -1 + 
6/22 722 P 13 145 0 -1 + 
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Appendix Table 47.--COntirued. 

Mlrtality Test a/ Tank Fork B.<D b/ B.<D c/ Osnoregulatory 
llite rumber groop nunber length (nm) lesions !FAT Vibriosis failure 

6/22 723 L 2 143 0 -1 + 
" 724 P 18 151 0 0 + 
" 	 725 P 18 112 0 0 + 

" 	 726 P 18 136 0 -1
 + 
" 	 727 P 19 131 0 -1 + 

" 728 P 19 128 0 0 +

" 729 P 16 136 0 0 + 
" 730 L 2 122 0 0 + 

6/25 731 P 19 153 0 0 + 
" 732 P 18 173 0 -1 + 
" 733 P 20 162 0 0 +
" 734 P 17 133 0 0 + 

6/26 735 L 6 151 0 -1 + 
" 736 P 19 144 0 -1 + 
" 737 L 2 123 0 0 + 
" 738 	 L 2 	 154 0 -1 + 

6/27 739 P 14 138 0 0 + 
" 740 P 15 123 0 -1 + 
" 	 741 L 6 141 0 0 + 

" 742 L 5 134 0 -1 +

" 	 743 L 5 127 3 3 
" 	 744 p 13 134 0 2 + 

" 	 745 p 13 141 0 2
 + 
" 746 L 7 137 0 -1 + 
" 747 P 20 131 0 -1 + 

6/213 748 P 17 142 0 1 + 
" 749 P 17 127 0 2 + 
" 750 P 11 132 0 -1 + 

" 751 P 11 147 0 1 + 

" 752 P 12 125 3 1 

" 753 P 16 162 0 0 + 


6/29 754 P 13 136 0 0 + 
" 755 L 7 142 0 0 + 
" 756 P 20 140 2 -1 + 
" 757 P 18 123 0 0 + 
" 758 P 17 143 0 0 + 
" 	 759 P 17 141 0 0 + 
" 760 L 8 144 0 -1 + 

" 761 L 8 153 0 0 + 

" 	 762 L 2 138 0 0
 + 
" 763 L 3 129 0 2 + 

" 764 p 19 177 3 3

" 765 L 7 116 0 1 + 
" 766 P 18 136 0 -1 + 

7/02 767 L 5 124 0 1 + 
" 	 768 L 5 141 0 -1 +
" 769 P 11 156 0 2 +
" 770 L 6 134 0 -1 + 

" 771 P 18 146 0 -1 + 

" 	" 7B P l~ 1~1 8 ~ :t:
" 	 774 P 19 136 0 -1 + 
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Appendix Table 47.-COntirued. 

~rtality Test a/ Tank Folk 1I<D b/ 1I<D c/ OsuoreguJ.atory 
Date number grrup number length (DIn) lesions IFAT Vibriosis failure 

7/02 775 L 8 142 0 -1 + 
" 776 P 12 131 0 -1 + 

7/03 777 P 16 132 0 -1 + 
" 778 P 15 125 3 -1 
" 779 L 3 137 0 0 + 
" 780 L 3 135 0 -1 + 
" 781 P 19 133 0 -1 + 

7/04 782 p 12 141 0 0 + 
" 783 L 7 133 0 0 + 
" 784 L 7 145 0 -1 + 
" 	 785 L 7 147 0 0 + 

" 786 L 7 150 0 0 +

" 787 L 7 127 0 0 + 

" 788 L 7 130 0 0 + 

" 789 L 7 111 0 1 + 

" 	 790 P 17 148 0 -1 + 
" 791 P 17 133 0 0 + 
" 792 P 17 121 0 0 + 

7/05 793 L 6 131 0 0 + 
" 794 L 8 146 0 0 + 
" 795 L 3 147 0 -1 + 
" 	 796 P 11 154 	 0 0 + 
" 797 P 11 143 0 0 + 
" 798 P 11 138 0 -1 + 

7/06 799 L 7 136 0 0 + 
" 800 L 7 123 0 0 + 
" 801 P 15 99 3 2 

" 802 P 14 147 1 3 

" 803 P 14 133 2 3 

" 804 P 11 152 0 -1 

7/07 805 P 20 160 4 3 
" 806 P 20 139 a 0 + 
" 807 P 19 120 1 3
" 808 P 18 159 0 3 

" 809 P 18 122 2 1 

" 810 P 18 152 1 0 

" 811 P 14 123 2 3 

" 812 P 14 136 0 0 + 

" 813 P 11 133 0 0 + 

" 814 P 11 125 a 0 + 

" 815 P 11 158 0 0 + 

" 816 P 12 109 1 -1 + 

" 817 L 2 128 0 2 

" 818 L 7 118 0 0 + 


7/09 819 P 11 131 0 0 + 
" 820 L 1 140 3 3 
" 821 P 18 134 0 0 + 
" 822 P 18 103 a 3
" 823 P 19 144 0 0 + 

" 824 P 19 121 0 0 + 

" 825 P 17 134 0 2 

" 826 P 17 142 2 3 




97 

Appendix Table 47.--Qmtimed. 

l'brtality Test a/ Tank. Fork. 11<0 b/ 11<0 c/ CBuDregulatory 
Date nt.tnber grOOp runber length (nm) lesions IFAT Vibriosis failure 

7/09 827 L 8 140 0 3 
" 828 P 12 '152 3 3 
" 829 L 9 113 0 2 

7/10 830 p 11 141 0 1 
" 831 P 11 144 0 -1 
" 832 P 19 150 0 0 

7/11 833 L 5 131 3 2 
" 834 L 6 125 0 2 
" 835 P 11 122 0 -1 
" 836 p 11 126 0 -1 
" 837 P 11 140 0 0 
" 838 P 12 141 0 -1
" 839 P 12 131 0 -1
" 	 840 	 p 13 124 0 -1
" 841 L 2 130 3 1 
" 842 L 2 128 1 -1 

7/12 843 P 17 126 3 -1 
" 844 P 17 130 2 3 
" 845 L 5 142 3 3 
" 846 p 
 11 130 0 -1
" 847 L 6 140 0 2 

" 848 L 6 152 0 -1

" 849 L 6 140 0 1 
" 850 L 6 123 0 -1 
" 851 L 9 158 3 1 
" 852 P 20 163 0 -1 
" 853 P 20 144 0 -1 
" 854 p 19 152 2 1 
" 855 P 19 128 0 -1 

7/13 856 L 6 123 0 -1 
" 857 L 1 120 0 -1 
" 858 L 1 143 0 0 
" 859 L 9 160 1 3 
" 860 L 7 171 0 -1 
" 861 L 7 116 0 1 
" 862 L 7 120 0 0 
" 863 P 13 166 0 1 
" 864 p 13 127 0 2 
" 865 p 13 151 0 2 
" 866 P 11 138 3 3 
" 	 867 P 11 140 0 1 

" 	 868 p 11 138 0 -1


7/14 869 L 2 146 3 3 
" 870 L 3 138 2 2 
" 871 L 3 142 0 3 
" 872 L 4 148 1 3 
" 873 L 4 142 0 3
" 874 L 5 138 3 3 

" 875 L 7 164 2 1 

" 876 	 L 7 	 146 2 1
" 877 L 8 140 1 1 

" 878 L 9 137 0 -1 
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Appendix Table 47.- Contirued. 

M:>rtality Test a/ Tank Fork H.<D b/ H.<D c/ Osuoregulatory 
rate rumber groop rumber length (um) lesions IFAT Vibriosis failure 

7/14 	 879 P 11 135 1 -1 
" 	 880 p 11 128 2 2
" 881 P 13 175 1 3 

" 882 P 13 176 0 0 

" 883 P 13 125 2 -1 

" 884 P 13 136 2 1

" 885 P 15 143 2 2 
" 886 P 15 152 1 3 
" 887 P 15 139 0 3 
" 888 P 17 126 2 3 
" 889 P 17 126 3 3 
" 890 P 13 3 

7/15 891 L 7 134 1 -1 
" 892 L 9 150 3 3 
" 893 L 10 158 3 3 
" 894 P 11 143 0 -1 
" 895 P 15 109 1 2
" 896 p 16 142 3 2
" 897 P 19 130 3 2 
" 898 P 19 133 3 3 
" 899 p 20 3 1 

7/16 900 P 15 142 1 1 
" 901 L 5 152 3 3 
" 902 P 19 165 3 3 
" 903 P 19 140 0 -1 
" 904 L 4 111 3 -1 
" 905 P 14 150 1 2 
" 906 L 9 128 0 -1 

7/17 907 P 18 151 0 1 
" 908 L 7 166 2 3 
" 909 L 7 132 1 2 

" 910 L 7 129 0 1 
" 911 L 7 140 1 1 
" 912 P 16 151 0 3
" 913 P 11 133 0 -1 

" 914 P 14 168 3 1 

II 915 P 14 112 4 3 

" 916 L 6 113 3 3 

" 917 P 15 118 1 1 

" 918 P 17 160 1 1 

" 919 L 1 133 3 2 

" 920 L 3 144 3 2 


" 921 L 3 127 1 -1 

" 922 P 12 153 0 -1

" 923 P 12 142 4 3 

" 924 P 11 141 2 3 

" 925 P 11 130 0 -1 

" 926 P 13 123 0 0 

" 927 L 7 147 0 2 

" 928 L 7 117 2 3
" 929 L 7 123 0 1 
" 930 L 7 137 0 1 
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Appendix Table 4 7 .~tim.led. 

M>rtality Test a/ Tank Fork 1l<D b/ 1l<D c/ Osnoregulatory 
Date rumber I£:cuE number length (urn) lesions !FAT Vibriosis failure 

7/17 931 P 15 126 3 3 
7/19 932 L 7 146 1 1 
" 933 L 7 121 0 1 
" 934 L 6 110 0 -1 
" 935 L 6 133 1 1 
" 936 L 5 157 3 2 
" 937 P 13 139 0 -1 

" 938 L 3 141 2 1 
" 939 P 12 138 0 -1
" 940 P 19 137 0 2 
" 941 P 19 128 0 -1 

7/20 942 P 17 184 3 1 
" 943 L 5 121 0 2 
" 944 P 16 140 1 1 
" 945 P 16 135 3 3 
" 946 L 8 114 0 0 
" 	 947 L 8 126 1 * 
" 	 948 L 9 140 0 * 
" 	 949 L 9 142 0 1 

" 950 L 4 129 0 -1


7/21 951 L 4 133 1 1 
" 952 L 4 130 3 3 
" 953 L 4 126 1 1
" 954 L 4 128 0 0
" 955 L 6 124 1 1 

" 956 L 6 126 2 3 

" 957 L 7 129 0 2

" 	 958 L 7 144 3 3 

" 959 L 10 137 0 3

" 960 L 10 115 0 2
" 	 961 L 10 125 0 0 
" 	 962 L 10 108 0 2 
" 	 963 P 12 105 2 3 
" 	 964 p 12 143 3 3 
" 	 965 P 11 149 1 2 
" 	 966 P 15 127 2 3 
" 	 967 P 17 138 1 2 
" 968 P 18 116 2 3
" 969 P 19 148 1 1 

" 970 L 7 134 0 -1 

" 971 L 4 125 1 2

" 	 972 L 3 133 1 3 

" 973 L 3 136 1 1

" 974 L 1 137 0 -1 

" 975 L 1 127 2 2 

" 976 L 2 137 1 -1


7/22 977 P 13 160 1 2 
" 978 P 16 166 1 1 + 

7/.23 979 
980 

L 
p 

1 
12 

132 
148 

0 
0 

-1 
-1 


" 981 L 4 137 1 1

" 	 982 L 4 126 1 1 + 
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Appendix Table 47 .~ntirued. 

Date 
M>rtality 

rrumber 
Test a/ 
groop 

Tank 
n..mber 

Fork 
length (IUD.) 

B<D b/ 
lesions 

B<D c/ 
IFAT- Vibriosis 

Qmoregulatory 
failure 

7/23 983 L 2 149 0 -1 
" 984 P 15 173 0 -1 
" 985 P 15 131 1 1 
" 986 P 16 167 2 1 
" 987 P 16 130 1 1 
" 988 L 6 148 0 -1 
" 989 L 6 137 0 -1 
" 990 L 8 136 0 0 
" 991 L 7 123 0 -1 
" 992 L 7 133 0 -1 
" 	 993 L 7 118 0 -1 

" 994 L 7 121 0 -1

" 995 L 5 152 3 3 

" 996 L 5 147 1 1 

" 997 P 17 136 3 2 

" 998 L 10 143 0 -1 

" 999 L 9 157 2 1 


7/24 	 1000 p 11 143 3 1 
1001 P 11 131 3 3 
1002 L 7 144 1 3 
1003 P 19 131 0 0 
1004 P 20 137 0 * 
1005 P 17 143 0 -1 
1006 p 17 131 2 2 


" 1007 P 15 133 3 2 

" 1008 P 15 130 1 3 

" 1009 L 9 126 3 
 * 

7/25 1010 L 2 154 0 -1 
" 1011 L 2 145 3 3 
" 1012 P 11 150 1 2 
" 1013 P 11 148 3 3 
" 1014 L 3 154 0 2 
" 1015 L 4 128 1 2 
" 1016 L 4 131 1 2 
" 1017 L 5 140 3 2
II 1018 L 6 141 3 3 
" 1019 P 19 120 1 2 
" 1020 L 9 156 0 3 

7/26 1021 P 12 137 3 3 
" 1022 P 11 142 1 1 
" 1023 L 6 130 2 1 
" 1024 P 14 133 0 -1 
" 1025 L 3 136 0 -1 
" 1026 P 15 128 2 2 
" 1027 P 16 178 3 3 

7/27 1028 L 5 151 3 3 

" 1029 L 5 132 3 3 
" 1030 L 7 163 2 1 
" 1031 L 7 136 3 1 
" 	 1032 L 7 146 3 2 
" 1033 L 8 141 3 2 

" 1034 P 11 136 3 2 
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Appendix Table 47.-Qmtimled. 

Mlrtality Test a/ Tank Fork lKDE( lKD c/ Osuoregulatory 
rate IUDber group runber length (nm) lesions IFAT Vibriosis failure 

7/27 1035 P 13 158 3 3 
" 1036 P 14 110 3 3 
" 1037 P 16 139 3 1 

7/28 1038 L 1 158 3 3 
" 1039 L 1 154 3 3 
" 1040 L 4 115 2 2
" 1041 L 4 129 3 3 

11 1042 L 5 113 3 3 

" 1043 P 17 155 1 1 

" 1044 P 18 138 3 2 

" 1045 P 19 150 3 3 

" 1046 L 1 141 3 3 

" 1047 L 4 132 3 3 

" 1048 L 6 124 2 3 

" 1049 L 7 139 3 3 

II 1050 P 14 159 3 3 


7/30 	 1051 P 15 168 2 3 
" 1052 P 15 150 3 3
" 1053 P 15 147 1 3
II 1054 P 16 154 3 3 
" 1055 P 16 138 3 3 
" 1056 L 5 193 1 2 
" 1057 P 19 147 1 3 
II 1058 P 19 156 0 -1 

7/31 1059 L 5 172 2 2 
" 1060 L 9 162 3 3 
" 1061 P 17 159 3 3 
" 1062 L 1 140 0 -1 
" 1063 L 1 152 1 -1 
" 1064 L 5 128 0 -1 

8/01 1065 1 3 133 0 -1 
II 1066 P 13 128 0 1 
" 1067 P 13 144 1 1
" 1068 P 11 131 1 -1
" 1069 L 10 135 0 -1 

II 1070 P 19 141 0 -1 

" 1071 P 16 145 1 -1

" 1072 L 5 138 0 1 
II 1073 L 8 142 1 1 

8/02 1074 L 5 141 3 2 
" 1075 L 5 138 2 3 
" 1076 L 4 143 3 3
" 1077 L 4 138 2 3
" 1078 L 4 141 3 3
II 1079 L 4 152 3 3 

" 1080 L 4 133 0 2 

" 1081 L 4 128 1 2 

" 1082 L 3 140 1 3 

II 

" 
1083 
1084 

L 
P 

3 
15 

146 
138 

2 
0 

3 

-1 

II 1085 L 7 151 1 3 

" 1086 P 7 167 2 2 
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Appendix Table 47.-COntinued. 

Il!ite 
M:>rtality 

rumber 
Test a/ 
grooE 

'Dank 
runber 

Fork 
length (urn) 

JIG) b/ 
lesions 

JIG) c/ 
!FAT Vibriosis 

Q:mcregulatory 
failure 

8/02 	 1087 P 17 148 0 2 

" 1088 P 13 137 0 2
" 	 1089 P 13 130 0 1 


" 1090 P 13 151 1 2


" 1091 P 18 132 0 -1

" 1092 P 16 125 0 -1
8/03 1093 L 5 141 3 3 
" 1094 L 5 145 2 3 
" 1095 L 9 0 
" 1096 L 6 153 3 3 
" 1097 L 6 148 3 3 

" 1098 L 6 151 3 3 

" 	 1099 L 6 132 0 -1 


" 1100 L 6 143 0 -1


" 	 1101 P 13 153 0 3 
" 	 1102 P 13 156 1 3 


" 1103 P 13 121 0 3


" 1104 P 17 203 0 1 

" 1105 L 3 152 3 3 


" 1106 L 3 121 3 3 


" 1107 L 3 146 3 3


" 1108 L 3 138 3 3 

" 1109 L 3 135 3 1 

" 1110 L 5 128 3 2 


" 1111 P 11 133 0 2


" 1112 P 11 	 3

" 1113 P 11 138 0 1

" 1114 P 11 121 0 -1
" 1115 p 11 130 0 -1 


" 1116 L 4 125 0 2 

" 1117 L 4 133 0 -1 


" 1118 L 4 145 0 0


" 1119 L 4 145 0 -1 
" 1120 P 16 152 0 -1 

8/04 1121 p 11 0 -1 
" 1122 L 1 159 1 2 

" 1123 L 3 129 3 2 

" 1124 L 5 115 3 3
" 1125 L 6 129 3 3 


" 1126 L 7 119 3 3 

" 1127 L 10 110 3 3 


" 1128 P 11 129 2 2


" 	 1129 	 p 11 127 0 3

" 1130 P 12 135 2 1 


" 1131 P 14 
 * 
" 	 1132 P 15 128 3 3 


" 	 1133 P 16
 * 
" 1134 P 16 143 3 1 

" 1135 P 18 .136 3 1 


" 1136 p 	 20 158 3
 3 
8/05 1137 L 1 140 2 3 
" 1138 L 4 145 3 3 
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Appendix Table 47.--Gontinued. 

M>rtality Test ~ Tank Fotk lI<D b/ lI<D c/ Q:moregulatory 
ll!lte rumber gralP rumber length (mn) lesions IFAT Vibriosis failure 

8/05 1139 L 4 145 0 3 

" 1140 L 9 135 3 3 

" 1141 L 9 145 3 3
" 	 1142 P 11 138 0 -1 


" 1143 P 12 145 3 3


" 1144 P 12 133 0 0

" 1145 P 13 158 1 0
" 	 1146 P 13 142 0 0 


" 1147 P 15 158 3 1


" 1148 P 15 	 0 0
8/06 	 1149 L 6 129 3 3 

" 1150 L 6 148 0 1

" 1151 L 4 158 1 3
" 1152 L 10 119 2 2 


" 1153 L 10 129 1 0 


" 1154 L 3 153 3 3

8/07 	 1155 P 15 139 3 3 

" 1156 P 12 143 0 3

" 1157 P 12 140 0 2
" 1158 L 5 122 2 3 

8/09 1159 P 17 137 0 0 

" 1160 P 18 131 2 1

" 1161 L 7 142 3 3
" 	 1162 L 5 154 3 3 


" 1163 P 13 130 3 1

8/10 1164 L 9 142 3 3 
" 1165 L 9 137 3 3 

" 1166 L 8 136 1 2
" 	 1167 L 1 134 1 3 
" 	 1168 L 1 * 
" 1169 P 12 141 0 1
" 1170 P 12 137 0 0 
" 1171 P 12 138 1 0 

8/12 1172 P 17 133 0 0 

" 1173 P 17 128 0 0

" 1174 P 18 135 0 0

" 1175 P 18 141 0 0

" 	 1176 L 4 143 2 3 


" 1177 L 4 152 1 3


" 1178 L 4 122 0 0
" 1179 L 3 137 3 2 


" 1180 L 3 135 3 3 


" 1181 L 3 142 2 3

" 	 1182 L 3 128 3 3 


" 1183 P 12 144 3 3


" 1184 P 12 145 3 2

" 1185 P 12 138 1 3

" 	 1186 P 12 123 1 3 


" 1187 P 12 146 3 3


" 1188 P 12 151 2 2

" 	 1189 L 1 153 1 3 


" 1190 P 13 118 1 2
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Appendix Table 47.- Contirued. 

Il3.te 
M>rtality 

II.lIIlber 
Test a/ 
groo;e 

Talk 
Il.IIlber 

Fork 
length (mn) 

1I<D b/ 
lesions 

1I<D c/ 
IFAT Vibriosis 

Osuoregulatory 
failure 

8/12 
8/13 
" 

1191 
1192 
1193 

P 
L 
L 

13 
6 
6 

120 
148 
150 

1 
2 
2 

2 
3 
3 

" 1194 L 10 2 
" 1195 L 4 154 0 1 
" 1196 L 4 126 0 2 
" 1197 L 4 134 1 2 
" 1198 L 1 151 2 3 
" 1199 L 1 122 0 -1
" 1200 P 16 149 0 1
" 1201 P 16 145 1 1 
" 1202 P 15 136 0 1 

8/14 
" 	

1203 
1204 

p 
p

15 
15 

145 
133 

0 
0 

-1 
-1 


" 1205 L 7 142 3 3

" 	 1206 L 7 140 3 3 
" 	 1207 L 7 154 3 3 
" 	 1208 L 3 127 3 3 
" 1209 L 3 160 3 3
" 1210 L 3 150 1 3 

" 1211 P 13 139 0 1 

" 1212 P 12 132 2 2 

" 1213 P 12 128 3 3 

" 1214 P 12 141 2 2

" 1215 L 7 133 2 1
" 1216 L 3 128 3 3 
" 1217 L 3 128 3 3 
" 1218 L 8 147 0 -1 

8/15 
" 

1219 
1220 

L 
L 

4 
1 

145 
130 

3 
3 

2 
1 

" 1221 L 7 127 3 3 
" 1222 P 15 132 2 2 

8/16 
" 

1223 
1224 

L 
L 

3 
3 

142 
137 

2 
2 

3 
2 

" 1225 L 1 157 0 2 
" 1226 L 4 128 1 2 
" 1227 L 4 137 0 3 
" 1228 L 4 143 0 1 

8/17 
" 

1229 
1230 

L 
L 

1 
3 

151 
163 

3 
2 

2 
2

" 1231 L 7 172 3 1 
8/18 
" 

1232 
1233 

L 
L 

7 
7 

122 
136 

0 
1 

-1 
2 

" 1234 P 17 141 0 0 
" 1235 P 19 156 0 1
" 	 1236 L 4 147 0 -1 
" 	 1237 L 4 * 
" 	 1238 L 4 126 0 -1 

" 1239 L 4 138 0 1

" 	 1240 L 4 135 0 -1 

" 1241 L 4 133 0 -1

" 	 1242 L 4 * 
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Appendix Table 47.-contirued. 

M>rtality Test a/ TaM Fork II.(]) b/ II.(]) c/ CSuoregulatory 
Date n.mber grwp n.mber length (mn) lesions !FAT Vibriosis failure 

8/18 1243 L 4 149 0 1 
" 1244 P 11 128 0 -1 
" 1245 P 11 137 0 0
" 1246 L 9 164 1 -1 

" 1247 P 12 171 0 -1 

" 1248 P 12 153 0 2 

" 1249 L 5 141 0 1 

" 1250 L 3 138 0 -1 


8/19 	 1251 p 13 167 3 3 
" 1252 P 13 158 3 3
" 	 1253 L 3 * 
" 1254 L 2 146 0 0 

" 1255 L 2 163 0 -1 

" 1256 L 2 128 1 0

" 1257 L 2 167 0 0
" 	 1258 L 5 158 0 -1 

" 1259 L 5 131 0 0

" 1260 L 5 0 

" 1261 L 5 0 

" 1262 L 9 141 0 2 

" 1263 P 18 136 1 2

" 1264 P 18 127 2 2
" 1265 P 18 151 0 2
" 1266 L 10 168 0 -1 

8/20 1267 L 10 145 0 0 
" 1268 L 10 137 0 0 
" 1269 L 10 162 0 0 
" 1270 L 10 151 0 0
" 	 1271 p 16 173 3 2 

" 1272 P 16 165 3 2

" 1273 P 16 168 3 3 

" 1274 p 11 151 3 1 

" 1275 p 11 142 3 2 

" 1276 P 11 163 3 2

" 1277 P 11 154 3 2 

8/23 1279 p 19 153 0 0 
" 1280 L 10 148 3 1 
" 1281 L 10 161 3 -1 
" 1282 L 3 151 3 1 
" 1283 L 3 154 3 1 
" 1284 L 6 144 3 1
" 1285 L 6 127 3 1 

" 1286 L 6 138 3 1 

" 1287 L 6 151 3 1


8/24 	 1288 p 13 160 0 -1 
" 1289 P 13 145 0 -1
" 	 1290 P 18 156 3 1 

" 1291 P 18 163 3 -1

" 	 1292 P 18 157 3 -1 
" 	 1293 P 18 148 3 2 
" 1294 P 18 145 3 2 

" 1295 L 4 145 3 2 
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Appendix Table 47.-COntimed. 

Date 
M>rtality 

runber 
Test a/ 
grOOp 

lank. 
rumber 

Fork 
length (nm) 

B.<D b/ 
lesions 

B.<D c/ 
IFAT- Vibriosis 

G:mDregulatory 
failure 

8/24 1296 p 12 127 0 3 
" 1297 P 12 133 1 2 
" 1298 L 2 120 0 2 
" 1299 L 2 156 0 2 
" 1300 L 7 148 0 3 
" 1301 L 7 166 0 3 
" 1302 L 7 153 2 3 
" 1303 L 1 155 0 -1 

8/26 1304 L 2 120 2 
" 1305 L 3 135 0 1 
" 1306 L 4 135 0 1 
" 1307 L 4 0
" 1308 L 4 130 0 0 

" 1309 L 4 135 0 -1 

" 1310 L 7 160 0 -1

" 1311 	 L 9 * 
" 1312 	 L 10 125 0 -1 
" 1313 	 P 12 120 -1 
" 1314 	 p 
 11 140 1 0
" 	 1315 p 11 158 2 1

" 	 1316 	 p 13 148 0 -1
" 	 1317 P 14 * 
" 1318 P 15 150 3 1 

" 1319 P 16 134 3 -1 

" 1320 P 18 165 1 1

" 1321 	 P 19 148 3 3 

" 1322 p
 20 148 3 3 

8/27 1323 L 5 153 3 3 
" 1324 L 5 167 3 3
" 1325 L 4 147 3 3 

8/28 
" 

1326 
1327 

L 
L 

1 
1 

138 
140 

3 
3· 

3 
3

" 1328 L 1 142 3 2 

" 1329 L 1 161 3 2 

" 1330 P 12 133 0 -1


8/30 1331 p 14 137 0 0 
" 1332 L 5 158 1 1 
" 1333 L 7 160 0 -1 
" 1334 L 7 127 0 0 
" 1335 P 18 0 
" 1336 P 18 131 0 0
" 1337 L 4 152 0 -1 

8/31 1338 P 16 138 2 -1 
" 1339 L 10 142 3 2
" 1340 	 L 10 137 3 2 
" 1341 	 L 9 * 
" 1342 L 7 161 3 -1
" 1343 L 7 158 3 -1 

" 1344 L 7 152 3 2 


" 1345 L 7 167 3 -1 

" 1346 p 15 148 0 -1 


" 1347 P 15 151 0 -1 
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Appendix Table 47.-Qmtirued. 

t1>rtality Test a/ 'lank Fork 1KD b/ B.<D c/ OsuDregulatory 
Il!lte rumber grOOp mnber length (mn) lesions !FAT Vibriosis failure 

8/31 1348 L 3 167 0 0 
" 1349 L 3 153 0 0 

" 1350 L 3 155 0 -1 

" 1351 L 3 142 0 0
" 1352 L 3 * 
" 1353 L 3 158 0 -1 


" 1354 L 3 155 0 0 


" 1355 P 11 137 0 0 

" 1356 L 1 0 

" 1357 L 1 179 0 -1 


a/ L = I..eaveIM>rth Hatdtery test groop; P = Priest Fapids Dam test groop. 

b/ BKD lesion rarkings 
- 0 = tb lesions ol:J3erved 

1 = Kidney appears SVlOllen 
2 = Possible lesions present (questionable) 
3 = Visible lesions present 

c/ 1KD !FAT rankings 
o = tb BKD organiSUE present in a minimJm of 150 microscopic fields 

-1 	= less than 1 B<D org;miem per mi.crosccpic field 

2 = 10- 100 11(]) organisn:s per microscopic field 

3 = 100+ B<D org;misus per microsccpic field 

* = tb Sanple 
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Appendix Table 48.-- Fork lengths, BKD lesions rankings, and BKD IFAT rankings 
by tank number for the Leavenworth Hatchery test group 
when the pilot time-in-migration seawater holding study 
was terminated on 3 September, 1987. All fish were 
spring chinook salmon juveniles. 

Tank Fork BKD BKD 
number length (mm) lesion~ IFAtb/ 

1 149 
 0 0 

" 146 
 0 -1 

" 135 
 0 0 

" 143 
 2 -1 

" 156
 2 1 

" 150 
 2 -1 

" 158 
 1 1 

" 120
 1 -1 

" 	 148 
 0 0 

" 167

" 	 152 

" 172

" 144 

" 136 

" 151 

" 141 

" 131 

" 163 

" 168 

" 147

" 	 150 

" 164

" 130 

" 133 

" 156 

" 167 

" 138

" 147 

" 129 

" 151 

2 140 
 3 1 

" 158 
 0 0 

" 160 
 3 1 

" 159
 0 0 

" 145 
 3 3 

" 130 
 3 2 

" 154 
 0 0 

" 148 
 0 0 

" 130
 0 0 

" 	 158 
 3 1 

" 	 143 
 2 -1 
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Appendix Table 48.--Continued. 

Tank Fork BKD BKD 
number length (mm) lesions!!! IFAiPJ 

164 
153 
161 
152 
159 
160 

" 143
" 126
" 144
3 143 
" 178 2 -1 
" 141 0 0
" 	 132 3 -1 
" 149 3 1
" 154 	 1 0

" 138 	 1 0
" 139 	 3 -1
" 156 	 0 0
" 135 	 0 0

" 173
II 	 182 

" 151

" 158 

" 162 

" 178 

" 153 

" 148 

" 143 

II 152 

" 150

" 154 
" 148 
4 125 3 2 
" 130 0 0 
" 140 0 0 

" 128 	 3 -1
" 	 127 2 0 

" 136 0 -1
" 151 0 0 
" 148 1 0 
" 134 0 0 

" 135 0 0 

" 166 
" 147
" 173
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Appendix Table 48.--Continued. 

Tank Fork BKD BKD 
number length (mm) lesion~ IFA'Ib/ 

" 160 

" 148 

" 151

" 131
" 	 133 

" 141

" 161 
5 166 0 0 
" 170 3 3 
" 132 2 1 
" 134 	 2 -1
" 133 	 0 0
" 	 144 	 3 -1
" 150 2 1 
" 138 1 0 
" 191 
" 137 
" 154 
" 156
" 	 168 

" 160

" 151
5 142 
" 139 
" 134 
" 147 
" 133 
6 166 3 1 
" 124 2 0 
" 176 2 0 
" 158 1 -1 
" 144 0 0 
" 	 150 2 0 
" 	 134 3 2 
" 147 3 1
" 144 3 2 
" 146 2 0 
" 149 
" 143 
" 150
" 133 

" 151 

" 142

" 156
" 130
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Appendix Table 48.--Continued. 

Tank Fork BKD BKD 
number length (mm) lesion~ IFA,];b/ 

" 128
" 133
" 127 
7 144 3 2 
" 150 1 -1 
" 160 	 3 1
" 159 	 3 3
" 161 	 2 -1
" 148 	 2 -1
" 	 136 1 0 
" 131 3 3
" 142 2 1 
8 178 1 a 
" 201 3 1 
" 137 3 1 
" 150 a -1
" 128 	 1 -1
9 	 158 1 a 
" 140 2 -1
" 	 180 a 0 
" 147 0 0
" 	 158 3 3 
" 153 0 -1
" 	 124 2 -1 
" 137 0 a
" 138 	 a -1
" 133 	 1 a
" 161
" 178 

" 164 

" 152 

" 140

" 160
" 153
" 161 

" 163 

" 144

" 158
" 155
" 168
" 152
" 163
" 129
" 	 146 
" 	 148 
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Appendix Table 48.--Continued. 

Tank Fork BKD BKD 
number length (mm) lesion~ IFAIb/ 

9 138 
10 150 1 0 
" 160 0 -1
" 136 1 -1 
" 147 2 -1 

" 143 1 0

" 138 	 0 0
" 146 	 1 0

" 157 	 2 -1
" 	 144 0 -1 
" 	 154 3 2 

11 	 166 1 0 
" 163 3 2
" 130 	 3 2
" 139 	 3 1
" 150 	 2 -1

" 138 	 0 -1
12 	 149 1 0 
" 181 2 -1
" 175 	 0 -1
" 138 	 2 1
" 137 	 2 -1
" 160 	 0 0
" 178 	 3 2
" 	 128 3 3 
" 157 0 0

13 	 178 2 1 
" 167 3 2
" 158 	 0 0
" 	 139 0 -1 

" 143 1 0
" 138 	 1 -1
" 139 	 0 -1
" 186 	 2 -1

14 138 3 2 
" 158 1 0 
" 170 1 -1
" 168 	 3 3
" 144 	 1 -1
" 164 	 3 2
" 140 	 3 1
" 137 	 2 2
" 122 	 0 0

15 	 179 3 3 
" 159 0 0
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Appendix Table 48.--Continued. 

Tank Fork 
 BKD BKD 
number length (mm) 
 lesions!!! IFAiE! 

15 	 155 
 3 	 1 

" 142
 3 	 2 

" 150 
 1 	 -1 
" 136 
 1 	 1 

" 152 
 3 	 2 

" 142
 2 	 -1 
" 156 
 2 	 -1 

16 183 
 0 	 0 
" 152 
 1 	 0 
" 146 
 1 	 2 

" 158 
 1 	 -1 

17 168 
 1 	 -1 
" 200 
 0 	 -1 
" 160
 0 	 0 
" 160 
 0 	 0 
" 134 
 3 	 3 


18 174 
 0 	 0 
" 143 
 2 	 1 

" 202 
 2 	 1 

" 135 
 1 	 1 


19 161 
 3 	 3 

" 158 
 2 	 -1 
" 172
 0 	 0 
" 141 
 3 	 3 

" 132 
 2 	 3 


20 135 
 0 	 0 
" 182
 0 	 -1 

a/ BKD lesion rankings 
- 0 No lesions observed 

1 = Kidney appears swollen 
2 Possible lesions present (questionable) 
3 Visible lesions present 

E! BKD IFAT rankings same as other Tables 
o = No BKD organisms present in a minimum of 150 microscopic fields 

-1 	 Less than 1 BKD organism per microscopic field 

1 1-10 BKD organisms per microscopic field 

2 10-100 BKD organisms per microscopic field 

3 100+ BKD organisms per microscopic field 

* = No sample 




