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PKEFACE 

Because of the scope of this report, it was prepared in three separate 

volumes. The Narrative is contained in Volume I, Volume II summarizes the 

data in tabular form, and Volume III contains the supplemental information on 

disease and physiology relating to the juvenile salmonids used in the study. 
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Appendix Table AI.& --Coho @rAmon lurked in 1978 at Carson NFH and imprinted 
to ?aaco hamin l lte. Test number, date rolereed, type 
of imprint, and treatment for various groups are 
indicated. 

Test be bdns 
control tolamed imprint Treatment 

Control !tdd tn homing site weter (caged in 
creek) for 4 days and then released to 

migrate naturally. 

Test #l 1 WY Singh HeId In hearing aite water (tank) for 
2.78 days and then trucked in homing 
mite water direct Ly to below 
Bonnevt 1 le Dam. 

Test #2 Soquencf81 Held in homing site water (tank) for 
5 days; trucked in homing site water 
to barge at RichLand, WA; and then 
barged downriver to below Bonneville 
Dam. 
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Table A2.0.-- Coho salmon marked in 1978 at Willard NFH for the let and 2nd Na+-K+ ATRasp series. 
Date released, test number, type of imprint, and treatment For various groups are 
indicated. 

Mom i t-iE 
imprint Treatment 

Test T)ate released 
control 1st ATPase series 2nd ATI'ase series 

Natural 

Single 

Single 

Single 

Single 

Natural 

Natural 

Released from Willard NFH into 
Little White Salmon River. 

Transported from Willard NFH 
to Stavebolt Creek; held 4 h; and 
then trucked to Ilammond, OR, and 
released into the Columbia River. 

Transported from Willard N'FH 
to Stavebolt Creek; held 12 h; and 
then trrlcked to Ilammond, OR, and 
released into the Columbia River. 

Transported from Willard NFH 
to Stavebolt Creek; held 24 h; and 
then trllcked to Hammond, OR, and 
released into the Columbfa River. 

Transported from Willard NFM 
to Stavebolt Creek; hel.d 48 h; and 
then trucked to Hammond, OR, and 
released into the Columbia River. 

Transported from Willard YFH 
to Stavsholt Creek; held 4 h; and 
released into Stavebolt Creek. 

Transported from Willard NFH 
to Stavebolt Creek; held 48 h; and 
released into Stavebolt Creek. 

Control 
#I d 2 

9 May 24 Flay 

Test 
bl 6 7 

12 May 25 May 

Test 
82 d 8 

13 May 24 Play 

Test 
#3 & 9 

10 May 26 vay 

Test 
#4 6 10 

11 May 

Test 12 May 2 5 m-ly 
85 6 11 

Test 
#6 & 12 

11 May 2 5 Flay 



8 

Table A2.0 (cont.) --Coho salmon marked in 1978 at Willard NFH for the 3rd 
Na+-K+ ATPase Series. Date released, test number, type of 
imprint, and treatment for various groups are indicated. 

Homing; 
imprint Treatment a/ 

Test/ 
control 

Date 
released 

3rd ATPase series 

Naturall' 

Natural 

Natural 

Natural 

NaturalL' 

No imprint 

Released from Willard NFY into 
Little White Salmon River. 

Transported from Willard NFH 
to Stavebolt Creek, held 5-6 h; and 
released into Stavebolt Creek. 

Transported from Willard NFH 
to Stavebolt Creek, held 5-6 h; and 
released into Stavebolt Creek. 

Transported from Willard NFH 
to Stavebolt Creek, held 5-6 h; and 
released into Stavebolt Creek. 

3rd Na+-Y+ ATPase series 
(Alternate Experiment) 

Control $3 8 Jun 

Test '113 7 June 

Test fil4 7 Jun 

Test ij15 7 Jun 

Test bA-I 

Single 

Test j/A-2 

Single 

8 Jun 
Released from Willard NFH 
into Little White Salmon River. Control 113 

Normal production rearing. Fish 
were trucked in hatchery water 
directly to release site below 
Bonneville Dam. 8 Jun 

Fish were loaded into truck for 
2 h, released into a raceway for 
4 h, and then trucked in hatchery 
water directly to release site 
below Bonneville Dam. 8 Jun 

Fish were loaded into a truck for 
2 h; releasecl into a raceway for 
4 h; and then trucked in hatchery 
water directly to the Hammond, OR, 
release site. Test !!A-3 8 Jun 

a/ - Due to high water temperatures (70" F) in Stavebolt Creek pond and fish shoGfinR signs 
of being distressed, the planned tests were aborted, and the fish were released into 

b/ 
Stavebolt Creek to migrate naturally. 

- Same control for both experiments. 
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SECTION B 

Spring Chinook Salmon Da;a 
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Tab le 31.‘3.- -Exx+rlmtia\ design for homing experlmetis using swing chfnook salmon at Yooskl, 

Cc-son, Leave?wor+h, and RapId River Hatcheries during 1979-83 lndlcatlng test 

\ot, tyoe of lnprlnt, and treatme+ pecelved 5y each lot. 

Yoosk I a NC”, 1974 

Treatmen) 

Test/bntro t 

(?e\eased 25-23 AoF 1 1) 

Va+Jra I n; ya+!on LYeteased w:th n-al yoductlon !n+o Ctear 

Creek (tr!bu+ary to g?d31e Fork of Zlearwater 

i?;ver). 

7es+s 1 

‘es+ 2 

-es+ 3 

-es+ C 

:2’SC- \“--: a-7 >pI4 _ _” : 95” 

!=elease? _ 7-c uaq 19-g; 

(?eleE;ed 'Z-'5 UIJ 13:' 

Slv;le 

Se:den?’ 31 

Sez:Jeqt’ 3I 

Seccel+’ 3 I 

‘est l C’--ie -. 2 

Sw-3! pm6uc +!cn reer!nfl 3’ 
Truc’ked w’tcl C\ear Zree’k ra+er 

d;rec+lrr +o belou F-cnnevi I le ZWI. 

?br-s\ 3’3duct’cn reap’“;. 

se zpr+‘a\ \v :-Dr:*t& ‘1 +euCi u!+b UTjdle 

F0-k of 3lea*w3+er z:ve- u3+e- +hen Snake 

r;yve- ua*er 4zr 2 h (3+ -!+tle hose 3a77) 

ani +heq +ru:<e3 +t) 5el3d 307qev!Iie ?a?. 

‘JOrm31 3~f?duc+‘ol -ea-ln-. _’ 

‘*LiCiec! *‘tk c\+af ^J& raAey to 5ac-e j+ 2 

LPu’S+OP 3-2 +hen Z.Er:pj 53unst-ean +o 5e\au 

Son-ev: I le :a-. 

hit--3) y9tic*13n rearIn;. b 

‘-uc’+ed ~‘+9 fI:i<\m Ccr’+ 24 3\ea-n3Aer ?y ver 

wade* +3 53r:e a+ LeuisL3n an:! *hen 5crgej 

tcuqs*em +2 3elou Zonqev: i te Zen. 

=e\eeser: J-F 32-scn l .r- ‘-A= rfLzhe-v 3~d/eA 

' -a^eJ -e-w '"+3 &29+e- 4~' 2 h, *he- re\njsec 

1-43 'CO*34 cc-+ a'cl' "(J ';ee S>pl-$ .?*e* 43r 
1- "Z,h T.'"'_ .m - , 372 *%e* +ru:q& ' -t 'vee 
C-F' "- -4 -s r +er +3 release sT+e e+ 321’zn =3’?+ 

CT ” +co ~~JJ->‘~ ZTver. 
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Tab le Rl .c3--cant . 

lmor lnt Treatment 

Test 2 Seauentlal Loaded Into tanker (Tyee Sorlngs water) for 

2 h, released 1 nto raceway (Tyee Sprl ngs 

water) for 43-h mlnlmum, loaded !nto tanker 

contalnlng Tyee Springs water for 2 h, 

released into raceway (Wind River water) for 

48-h mlnlmum, then loaded Tnto tanker (Wind 

River water), and hauled to release site at 

Dalton Point on the Columbia River. 

Test 3 Sequential 

Carson VFH-pasco, 1979 

(Released 21-28 April) 

Control Natural mlgratlon 

Test 1 Single 

Test 2 Sequential 

ieavequor-th NFH. 1980 

Marked ln Fa\l, 1979 

(Released 24, 27 Aprl I d 1 Yay) 

Control 1 Nahral ml9ratlon 

Marked fn Sprfng, 1980 

(Released 24, 27 Aprl I 1 1 Yay) 

Sontrol 2 Natura I ml gratlon 

Treatment same as In Test 2 exceot fish 

were released near Hammond, Oregon, on the 

Columbia River. 

Held ln homing sl te water (raceway) for 

60 h then released to migrate naturally. 

Hs\d In homlng site water (raceway) for 

3 d then trucked Tn homlng s!te water 

dlrect\y to below RonnevlIle Dam. 

Held ?n honing sit e water (raceway) for 5 d; 

trucked In homing sl te water to barge at 

Rlchland, W4, and then barged downsrlver to 

below Yonnevl I le Dam. 

Qeleased fran hatchery ln+o IcYcl~ Plver. 

Al lowed unmarked fish to migrate natural Iv 

for 1 ml Ie ?n lclcle Rlver bypass channel. 

Recaptured, marked, and released from 

hatchery Into Icicle River. 
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Tab le Bl .O.--cant . 

Imprint Treatment 

Test 1 Single AlCowed unmarked flsh to nlgrate naturally 

for 1 mile ln Icicle Rlver bypass channel. 

Recpatured, marked and transported by truck 

ln lclc le Rlver water to a release slte at 

Whlte S\uffs on the Columbia Rlver (RM 362). 

Test 2 

Test 3 

Single 

Single 

AC\owed unmarked flsh to mlgrate naturally 

for 1 mile In Icicle Rlver bypass channet. 

Recaptured, marked and transported by truck 

fn Icicle Rlver water to a release slte at 

Dalton Point on the Columbia Rlver (RY 142). 

Hetd ln live pen In lclcle Rlver bypass 

channel for 48 h, then transported by truck 

In Icicle River water to a release slte at 

Oatton Point on the Coltimbla River (R7M 142). 

Kooskla Hatchery, 1980 

(Released 16 April to 5 May) 

Control Norma\ mlgratlon Release into Clear Creek with normal hatchery 

product ion. 

Test Llmlted mlgratlon Test flsh mlgrated about 100 m ln flume at 

hatchery, then col iected and trucked to below 

Bonnevl \ le Dam. 
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Table Cl.0 .--Fall chinook salmon marked in March 1979 at Spring Creek NFH, held at 
White Salmon River Rearing Channel, and then transported and imprinted to 
the Stavebolt Creek homing site. Test number, type of imprint, release 
date, and treatment for various groups are indicated. 

Test Date Homing 
control released imprint Treatment 

1st Na+ -K+ ATPase series 

Control 1 23 Mar 

Test 1 30 Mar 

Test 2 31 Mar 

2nd Na+-K+ ATPase series 

Control 2 19 May Natural 

Test 3 22 May Single 

Test 4 

Test 5 

Test 6 

22 May 

19 May 

17 May 

Natural 

Single 

Natural 

Single 

Natural 

Natural 

3rd Na+ -K+ ATPase seriesd 

Control 3 26 Jun Natural 

Control 4 26 Jun Natural 

Control 5 26 Jun Natural 

Released from White Salmon River Rearing Channel into 
White Salmon River 

Transported from White salmon River Rearing Channel 
to Stavebolt Creek, held 48 h, and then trucked to 
Hammond, Oregon, and released into Columbia River. 

Transported from White Salmon River Rearing Channel 
to Stavebolt Creek, held 48 h, and then released 
into Stavebolt Creek. 

Released from White Salmon River Rearing Channel into 
White Salmon River. 

Transported from White Salmon River Rearing Channel to 
Staveholt Creek, held 48 h, and then trucked to Hammond, 
Oregon, and released into the Columbia River. 

Transported from White Salmon River Rearing Channel to 
Stavebolt Creek, held 4 h, and then trucked to Hammond, 
Oregon, and released into the Columbia River. 

Transported from White Salmon River Rearing Channel to 
Stavebolt Creek, held 48 h, and then released into 
Stavebolt Creek. 

Transported from White Salmon River Channel to Stal:ebolt 
Creek, held 4 h, and released into Stavebolt Creek. 

Released from White Salmon River Rearing Channel into 
White Salmon River. 

Released as control from White Salmon River Rearing 
Channel into White Salmon River. 

Released as control from White Salmon River Rearing 
Channel into White Salmon River. 

a/ - Due to outbreaks of Enteric Redmouth and gill amoeba, release of these fish was delayed for 
remedial treatment. At the conclusion of treatment, high water temperature in Stavebolt C~PC'- 
holding impoundment prevented transfer of planned test groups so all fish were released zP 
rnntrnl R?-nl,nC 
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Table C2.0.-- Fall chinook salmon marked at Stavebolt Creek and Big Creek SFH 
for release in 1980. Test number, date released, type of imprint, 
and treatment for various groups are indicated. 

Test Date 
Control Released 

Homing 
Imprint Treatment 

Premarked in spring 1980 

a/ Control i/l- 13-23 May Natural Released from Big CreekSFH 
Into Big Creek. 

Released after marking 

Control i/2 23 May Natural Released from Big CreekSFH 
into Big Creek. . 

Test #I 12-19 Hay Single ALlowed unmarked fish to migrate 
naturally for 600 ft in Stavebolt 

Creek. Recaptured, marked, and 
transported by truck in Stavebolt 
Creek water to the Columbia Rover 
at the West Nooring Basin release 
site located in Astoria, Oregon. 

Test #2 12-19 May Natural Allowed unmarked fish to migrate 
naturally for 600 ft in Scavebolt 
Creek. Recaptured, marked, and 
released smolts back into Stavebolt 
Creek above its confluence with the 
Lewis and Clark River. 

a/ - This group was marked by the ODFW for the fall chinook salmon hatchery 
evaluation study. 
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Table C3.13 .--Fall chinook salTon xar’ked at Spring Crec’k >!FIi for release in 
1980. Test nunber, date released T type of imprint, and treatTent 
for various groups are ir.dLcate:l. 

Test Date 
Cviltrol .x2?ease:c! 

Homing 
LTIr,r lilt Tr@2atZent 

kntrol $1 “9 !kiy Iiatural Released fros Sprin; Creek :,‘li into Colubia River 
( is,1 166) . 

19 :ti;r Sequent ial Fish wre loxLed directly fr3.3 a raceway into a barge 
COiltaLn;f.~ S?rlng Creek Lbtc:~er-y uater. Pmps for 
tiLu;l’bia &.J?r xdter started 20 min after fish wre 
loa.ied. Fish ere barged to a release site belo;J 
E;3[liIc!Vlllt2 JkZl (R.1 143). 

Test i/2 19 x2y SerCrrlrifl ‘1 L e Fls!l tra,:?lzi 353 ft t:iroqh a transport chanr.21 
(cr~~dt~d with a seir;: ) the11 w!rc laaded into a barge 
co:l:al.nlz,j S?rin,: Cr;ck 1htcilery water. Paps for 
ch 1 CLI: -9 1 a Yi ‘J tl r L k-dter started 1 h 55 ;-tin after fish were 
lacicied. i-‘ish w;~ SdrgtA to a release site below 

t~~illlC’Jlll2 C-Ll (i\Li lG!jj. 

4 T!ILS i;roup k-,15 I:,.J~~;L’J t;~ ttie l!SF;GS f.)r rl,tt f,iL! z!ii~:on~: s<~l:i”n tkitcLltzry c’Ji-ilur,:ion study. - 
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Steelhead Trout Da';a 
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Table Dl.O--Steelhead trout marked in 1978 at Dworshak NFH indicating 
test number, date released, type of imprint, and treatment for 
various groups. 

Test Date 
control released 

Homing 
imprint Treatment 

Control 21 Xpr natural migration Released with normal hatchery 
production into Sorth Fork 
Clearwater River. 

Test 1 01 Xay 

Test 2 26 Apr 

Single 

Sequential 

Normal production treatment. 
Held in raw North Fork water 
48 h and then trucked in North 
Fork water directly to below 
Bonneville Dam. 

Normal production treatment. 
Held in raw North Fork water 
48 h, trucked in North Fork water 
to a barge in the Clearwater River 
at Lewiston, held overnight, and 
then barged down river to below 
Bonneville Dam. 
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Table D2.0. --Steelhead trout marked in 1978 at Tucannon SFH. Test number, 
date released, type of imprint, and treatment for various groups are 
indicated. 

Test a/ Date Homing 
Control- Released Imprint Trea tnent 

Test 111 17 Hay Sequential Loaded into tanker for 1 h, then 
released in pond containing pure 
spring water for 48 h, then trucked 
with spring water to barge at Lyons 
Ferry grain terminal, and then 
barged downriver to below 
Bonneville Dam. 

Test #2 17 May Sequential Loaded into tanker for 1 h, then 
released into pond containing 20% 
spring and 80% river water for 
48 h, then trucked with Tucannon 
River water to barge at Lyons Ferry 
grain terminal, and then barged 
downriver to below Bonneville Dam. 

Grande 
Ronde 
River 

30 Aprrl 
to 

10 Iiay 

lld tural Normal hatchery release into 
Grande Ronde River. 

a/ A shortage of test fish precluded specific controls for this group of - 
fish. 
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Table D:.O .--S;eelhead ;rou;: marked in 1980 a; Tucannon SFH and ‘;hen transported CO Lftcle 
Goose Dam and fmprin;ed to the Snake River. Test number, 
Of imprin;:, and trea;men; 

da:e released, type 
for various groups are indica;ed. 

Test Sa+-K+ ATPase Da;e Homing 
control release series released 

. . 
imprint Treatment 

Coniirol 17-18 Nay natural migra;ion Released into the IJalla [Jalla 
River by \JDG. 

Tes; i:l IS;: 8 Apr single Transpor;ed by :ruck in 
Tucannon River water LO Little 
Goose Dam and released in’;0 
raceway con;aining Snake River 
wa;er for 8-h, ;hen ;It-ucked 
in Snake River waLer ;o Dalton 
Pain;: and released into 
Columbia River. 

-I-es; :i2 2nd 

Tes: :?3 3rd 

8 ?lay single 

12 Jun single 

Transported by ;Iruck in 
Tucannon River wa;ler ;o Little 
Goose Dam and released in:o 
raceway con;raining Snake River 
wa;er for 8-h, ;he Lrucked in 
Snake River wa;rer to iIal;ron 
Pain; and released into 
Columbia River. 

Transpor:ed by :ruck in 
Tucannon River waLer to Li;;le 
Goose Dam and released fn;o 
raceway con;raini:?g Snake River 
wa’;er 8-h, :hen “Lrucked fn 
Snake River wa;er ‘;o Dal;on 
Poin; and released in:o 
Columbia River. 
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Table D5.0 .--Experimental design for steelhead homing studies at 
Wells SFH-Winthrop ?;FH in 1978-1979 indicating test 
group, date released, homing imprint used, and treatment. 

Test Date released 
Control 1978 1979 

Homing 
imprint Treatment 

Production 
release (WDG) 27 Apr 14 May Natural Wells ?iFH control-- 

migration released at production release 
site in the ?Iethow River l/4 
mile upstream from the mouth. 

Control 6 Nay 9 Hay Natural Winthrop YFII control--held 
migration 48 h at the hatchery then 

released into Methow River at 
the hatchery site. 

Test 

Test 

Test 

5 Yay 5 Xay Single Held 48-h at Winthrop XFH 
and then trucked in raceway 
water directly to below 
Bonneville Dam. 

4 Z?av 25 Apr Sequential Held 48-h at Winthrop NFY; 
trucked in raceway water to 
barge at Richland, WA, and then 
barged downstream to below 
Bonneville Dam. 

5 play a/ Single Held 48-h at Winthrop ::F!I, 
trucked in raceway water to 
Ringold area, and then released 
into Columbia River to migrate 
naturally. 

al - KO Ringold release in 19?9. 
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Table D6.0.--L. "xperimental design for steelhead homing studies at 
Chelan SFH-Leavenworth NFH in 1978-1979 indicating 
experimental group, homing imprint used, treatment, and 
date of release from hatchery. 

Test 
control 

Homing 
imprint Treatment 

(Smolts released from hatchery 3 >!av 1978 and 26 April 1979) , 

Control 1 Natural migration Held 10 d at Leavenworth NFH and 
then released into Icicle River 
(tributary to Wenatchee River) 

Control 2 Natural migration 

Control 3 Natural migration 

Test 1 Sequential 

Test 2 

Test 3 

Sequential 

Sequential 

Held 2 d at Leavenworth !!Fil and then 
released into Icicle River (tributary to 
Wentachee River) 

Held 4 h at Leavenworth NFH and 
then released into Icicle River 
(tributary to Wenatchee River) 

Held 19 d at Leavenworth XFH 
trucked in raceway water (Icicle R.) to 
barge at Richland, and then barged 
do-mriver to below Bonneville Dam. 

Held 2 d at Leavenworth NFF! 
trucked in raceway water (Icicle R.) to 
barge at Richland, and barged downriver 
to below Bonneville Dam. 

Held 4 h at Leavenworth NFH 
trucked in raceway water (Icicle R.) to 
barge at Richland, and barged downriver 
to below Bonneville Dam. 
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