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INTRODUCTION

During 1977, t he National Marine Fi sheries Service (NMFS) . under

contract to t h e U. S . Army Corps o f Engineers. continued to evaluate

the folieving: (1) a mass trans port s ys t em for i ncreasi ng the s urviva l

o f downstream mi grant sa lmo n i ds and ( 2) fi s h protective f acilities for

juvenile sa lmon i ds a t Lower Gr a nite and Little Goos e Dams.

Early in 1977. it was apparen t t ha t t he drought in the Pacific

No r thwes t woukd produce r ecord l ow flo ws i n the Columbia and Sna ke Ri v ers

d ur i ng the per i od whe n juvenile sa lmon id s woul d be migra t i ng t o the s ea .

Concer n ed fis hery a gencies perceived t hat if the do wns t ream migrants

were t o avoid ca tas t r o ph i c los s e s s uch a s tho s e sus ta i ned d uring the low

flows o f 1973. a n emer genc y mass t ranspo r t at t c n program fo r the j uv en ile

salmo n ids would be neces sary. Bec aus e t he NMFS i n coo pe ra t ion with The

Corps h ad ba s i c expertis e a nd facili t ies t o co nduc t s uch a program, it

was incorporat ed alo ng with the o ngo i ng tran s portation r esearch . To

s uppl emen t the trucking capa city a nd t o e c ccenoda t e the larg e number s

o f fish a ntic ipa ted , barg ing wa s included for the fir st time as a n

i n tegral pa r t of th e overall trans portation plan .

At Lower Gr a n i t e Dam, r esearch emphasis was pl aced o n compa r i ng

benefits o f transportation o f smol ts f rom that d am with benefits ob ta i n ed

by hauling fro m Little Goos e Dam. It is ex t remely important t o determine

if trans portation, f ou nd t o be s ucces sful a t Little Goose Dam. can be

equall y successfu l a t Lowe r Gr anite Dam whi ch is near er the s mol t rearing

areas. Transport mod es i nc l uded trucks. a i rpl a nes . a nd barges. wi th



c

•

••

I

I

•

w uld be so low that o nly a n emergency effo r t by t h e Cor ps of Engineers

and NKFS to mass haul fingerling s coul d save the 1 977 o u tmigra tion from

total los s.

With the prospect o f transporting increased numbers of smol ts due

to the no - spill s i t ua tio n , additional f ish hauling t rucks were made

available f r om Idaho Depar tment of Fish and Game . Id a ho Po wer Company,

a nd tNo r shak National Fish Hatchery. I n a dd i t i o n . two exper iment al trans-

por t a t io n ba r g es were mad e available by the Co r ps o f Engineers.

Approximat ely 2 million chinook s a l mo n and 1.4 mi llio n steelhead

trout f ingerlings were es t ima ted t o hav e a r rived at Lower Grani t e Dam

in 1977; th i s wa s l e s s t ha n 50 % of t he n umber estimated t o have s t a r ted

their migrat ions f rom upriver tribu tar i es. The fa i l ur e of t hes e fish to

a r rive at Lower Gr a ni t e Dam wa s du e t o a comb i na tion o f mr tality and

d elay i n migra tio n as a r esult o f low river flows in the Snake River and

its tributaries. Spo r t fish ing succes s a nd purs e s e i ning i n Lower

Gr a n i t e r e s e rvo i r indicated s ign i f ican t number s o f j uveni le ch i nook

s a lmon and a t eeIhe ad t ro u t remained in the r e s ervoir afte r the spr i ng

migra t i o n per iod . NMFS wa s prepared t o ha u l these fish if t hey appea red

in the collectio n f acili ties in s ignif i cant nu mb ers after waters coo l ed

in the fall. However , very few fis h r e s umed migr a t ions i n the fa ll.

Only 11 , 00 0 fish we r e collec ted and trans ported belo w Bonnevill e Dam

during Octo ber a nd Nov emb e r . It is o f i n teres t t o no te that two o f

these fish were s ubsequently c a p t ur ed in th e es t ua ry wi t h i n 3 t o 4 we eks

after r el ea s e. indica ting t hes e fish co n t i nued their migrat i on t o t he

o cean after r elease below Bonnev i l l e Dam.

3



trucks transp orting the l argest numbers of fish . The hau l ing pha se of

the s t udy t o de te rmi ne the fea sibility of trans porting smolts by a i r

was completed and we i ni t i a t ed research t o de te rmi ne t he e ffec t i ve ne s s

o f using ba r ges t o tran s port l a rge number s of smol ts f rom t he Snake Ri ve r .

Addit i onal resear ch a t Lower Grani te Dam wa s done on t he fo l lowing:

(1 ) allevia t ing s t re ss on f i sh dur ing co l lect i on and t ransporta t i on a nd

(2 ) i nves t i gating the mechanica l aspec ts o f adj ustable angle travel i ng

screens .

At Li t t le Goose Dam , emphasis wa s placed on mass t ransportat i on of

j uveni le salmonids by t r uck and eva l uation o f adul t returns . Evalua t ion

of the new or i f ice sys t em t hat was i ns t alled a nd me chanica l l y chec ked

out was de layed un t il 1978 because of power gene r a t i on pr ob lems assoc i ­

a t ed with the l ow fl ow co nd i t i ons .

Adult r eturns examined in 1977 wer e from j uven i l e s r elea sed at Dwo r sha k

National Fish Ha tche r y and r el ea ses o f j uve n i les ma r ked and t r anspor ted

f rom Lowe r Gr anite Darn ( 1975-7 6) and Li t t le Goose Dam (1976) .

Exami nation of ad ul t r e t urns t o Li t t le Goose Dam i s the pr i mary me t hod of

evalua t i ng t he suc cess of the trans por t a tion prog r am . Howeve r , supp lement a l

i nformat ion was obt a i ned by evaluating adu l t re tu rns t o the In di an f ishery

in the l ower river and r eturns t o hatcherie s a nd spawning grounds ups tr eam

from Li t t l e Goose Dam.

EMERGENCY ~~S S TRANSPORT OF SMOLTS

By l a te winter 1976- 77, state and fed e ra l fi sherie s agenci es agreed

tha t bec ause of dr ought condi t ions i n t he Paci fi c Northwest , r i ver f l ows
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would be so l ow t hat only a n emergency effort by t h e Q::l r ps of Engineers

a nd NMFS to mas s haul fingerling s co ul d s av e the 19 77 outmi gration f ro m

total 10 8s.

Wi t h t he prospect of transporting i ncrea sed numbers of sma l ts du e

to t h e no -s pUI s itua t ion , a dd itional fi sh ha uling tru cks were made

availab l e f r om Idaho Depa r tmen t of Fi sh a nd Game, Idabc Po wer Company ,

and Dworshak National Fi sh Hat chery. In addi t ion, two exper imental trans-

po r t ation barges wer e ma d e a vaila b l e b y the Corps o f Eng i neers .

Approxima tely 2 million ch i nook salmo n a nd 1. 4 millio n s tee lhead

trou t fi ngerl i ngs we re es t ima ted t o hav e a r rived a t Lowe r Gr a nite Dam

i n 1977; th i s was l es s than 50% o f the number es timated to have s t a r t ed

thei r mi gra t io ns f rom upriver tr ibutar i es. The f ailure of thes e f i s h t o

a r r ive a t Lower Gr a ni t e Dam wa s du e to a combina t i o n o f flI>rtal i t y a nd

delay i n migr atio n a s a r esult of low r i ver f I ovs i n the Snake River a nd

i t s tri butar i es. Spo r t fish i ng s uccess a nd pu r s e s e i n i ng i n Lower

Gr a ni te r e s e rvo ir i nd i c a ted s ignif i ca n t numb e rs of j uv enile c hi nook

s a l mon a nd s t e e l he a d t ro u t r ema i n ed i n t he r e s ervoi r a f ter t h e s pr i ng

migratio n period . N!iFS was prepared t o haul t h e s e fish if t hey a p peared

i n t h e co l lect ion fac i l i ties in s i gn i f i can t numbe r s a f t e r wa t ers coo l ed

in the fa l l. However . v e r y few fi sh resumed migr a t ions i n the fall.

Only 11 , 00 0 fish were co lle c t ed a nd tra ns po rte d belo w Bonnevill e Dam

dur i ng Octo ber ..lnd November . I t is o f i n t eres t t o no t e t hat two o f

the s e fis h wer e s ubs equen t l y c a p t u red i n t h e es t ua ry with i n 3 t o 4 we e ks

a f ter relea se. i nd i ca ting the s e f i s h co n tinued t h eir mi g ra tio n t o the

ocean a f t er r e l ea s e below Bonneville Dam.

3



Nearly 81% o f the 3 .4 mi llio n fingerlings a r r i v ing a t Lower Gr a nite

Dam we re colle cted ( 2 .0 mil l i on at Lower Gran ite Dam and J .7 mil lion a t

Li t t l e r~ose Da m) . About 2.3 mi l l ion fish o r 6 5% of th e migr a tion we r e

tra ns ported from the s e two d ams and r e leased below Bon ne vil le Dam. The

number s o f s mo l ts t ranspo r t ed from th e Snak e Ri ver by t ruck, ai rplane ,

a nd ba r g e i n 1977 a re s ho wn i n Tab l e 1 . Ta b l e 2 s ummar izes t h e number

o f smolts and the pe r cen t o f t he t otal o u t mi g r a t io n haul ed each ye a r

s i nc e 197!.

finge rlings co llec ted a t Lower Gr a n ite a nd Li tt l e cccs e Dams in 1977

....e r e in poo r co nd i t io n . xeasu r enen r s o f r a t e of d e s cal ing a nd d e l ayed

mor t a l i t y af t e r tra ns port were t he highest ever r ecorded . Pr e c i s e ca us e

va s d if fic ul t t o i solate . It pr o ba bly was a comb i na t i o n o f delay i n

mig r a t ion a nd expo su r e t o va r io us face ts o f t h e co llec tion and by pa ss

system (see s ec t io ns o n " Res ea r ch - Lower Gr a ni t e Dam" and " Re s ea r ch ­

Li t t le Goose Dam" f o r a dd it ional d i s c uss io n ) .

Th e poo r e r qual ity a nd f ewer numbe r s o f smol t s mi g r a t i ng t o t he

upper dam in 1977 compa red t o p rev io us year s wi ll probab l y res ult i n a

below-ave r ag e r eturn o f a du l t s from d :'" 19 77 ou t migr a t ion . Even t hough

rnany fi sh we r e o f poo r qua li ty , mas s hauling of 65% o f t he o u t mig r a t io n

s ho u l d a s sure r etu r n o f s u f f ic ien t numbe rs o f adult s t o mai n t a i n mo s t

up r iver s t o c ks . If no fish had been hauled , t here vc u t d have been a

compl e t e di s a ster. Ov er 95A: o f the fingerlin gs t hat d id migrate w uld

have died en rou t e t o th e ocea n and f ewe r t ha n 6 ,000 c hi nook salmo n and

5 , 000 a dul t s t e eIhea d trou t co u l.d ha v e r eturned . ( Thes e data a re ba s ed

o n r e t urns f r o m o u tmigran ts i n 1973 when s imila r , bu t less s ev e r e l o w

flo ws ex is t ed . )
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•
Table l .--Number o f Fingerl ings Trans port ed from the Snake Ri ve r In 1977 .

•
Lower Gran ite Dam

Chi noo k Steelhe ad Total

Truck 750 ,895 554 , 951 1, 305 ,846

•
Ba rg e 214 , 809 163 ,515 378 ,324

Air 76 . 4 25 2 . 1 72 78 ,59 7

• Litt l e Goose Dam

Chinook S tee lhead Tot al-
Truck 330 , 9 32 184 , 8 92 515 ,824

•
Hatcherie s

Chinook St eelhe ad Total- -
• Koo sk ia (Ba rge) 360 ,000 360 , 000

Dwo rshak{Barge) 200 ,000 200 ,DOD

•
Ch l ro o k S teelhead To t al- -

TOTAl 1 , 733 , 061 l , i 05 , 530 2,838 , 591

•

•

•
5

•



Tabl e 2 . - - Number o f smo l t s and perc ent o f to t al Snak e Rrver outmigrat io n

t ra nspo r ted be low Bonnev i lle Dam 1971 to 19 77 .

I

••

CHINOOK SXOLTS STEELHEAD TROUT SXOLTS

Yea r

No . a t
uppe r dam

(1 , 000 )

,.., .
haul ed

0 , 000) hau l ed

No . a t
u pper dam

( 1 , 000 )

No .
haul e d

(1 ,000 )
%

haul e d

19 71 4 ,000 109 3 5 ,500 154 3

1972 5 ,000 360 7 2 ,500 227 9

19 73 5 , 000 24 7 5 5 , 500 176 3

19 74 3 . 500 0 0 S.OOO 0 0

197 5 4 ,000 4 14 10 3 ,200 549 17

197 6 5.000 751 15 3, 200 4 35 14

1977 2 , 000 1 , 365 68 1 , 400 895 64

6
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RESEARCH - LOWER GRAN ITE DAM

TRANSPORT EXPER IMENTS

Exper imental Design and Procedur es

Nine t rave l i ng sc reens provided fu ll scr eeni ng fo r three ge ne ra t i ng

un its a t Lower Gr an i t e Dam; t hus ~ diver sion an d col lec t ion of mi r,ra nt s

f or t r ans por tation was enha nced over prev i ous years . Ext reme lo~ r i ver

flows e l iminated sp i l ling and f ur t he r enhanc ed co l l ec t ion capabi lity ; for

f i sh to pass t he da m, t hey had t o ent e r the gener a t i on un i t s . Low flows

a l so de l aye d t he mi gration s ubs t ant i a l l y ; f ul l ope r ations d id n 't be gin

unt i l 25 April , mu ch l a t er than i n pr evious yea rs .

The princi pa l objective of r es ea r ch in 1977 wa s t o examine whethe r

l a r ge number s of juvenile sa lmon i ds can be e ff i c i en t l y co l l ec t ed a t

Lower Grani te Dam (ne ar e r rearing areas t han Li t t le Goo se Dam) and

t r anspo r t ed to l ocations below Bonn eville Dam t he r eby increas ing t he ir

survival withou t the migr ant s l os i ng t he ir homi ng ab i l i t y . In que s t i on

i s t he premise tha t if smol ts are co l l ec ted and t r ans ported t oo soon

after t hey be gin t he i r s eawar d migra t i on . i t may result i n r e t urni ng

adults s t raying due to dest royed or i mpa ired homi ng abil i ty . The r efore .

i t i s espec i a lly i mpor t ant t o t es t the t r anspor t concept at Lower Granite

Dam because of i t s pr oximi t y t o nearby r earing ar eas and compar e the

r e su l t s wi t h those obt a i ned a t Lit t le Goose Dam whe r e trans portation

has a known record of success .

J uvenile s tee l head t r ou t and chi nook sa lmon col l ec t ed we re d ivi ded

In t o s ix d is t inct gr oups - - one cont r o l and five t r an s po rted groups . The

t r ansported groups wer e hau l ed in trucks, p lane s , or ba rges . Two

7



truck-trans porte d g ro ups were tran~po r t ed I n 5 ppt sal t wa te r . Of

t hese , o n e g ro u p was r el eas ed a t Dalton Poin t , wesh t ng ec n and th e o t her

g ro u p was released f rom a n ew l oca t i o n near Bonneville Dam at t h e s ou t h

s i d e o f Br adfo r d I sland ab ou t 1/4 mf Le downstream from the powe r hous e

dis cha r ge. The two gr o ups t ranspo r t ed by ai r plane (P BY) were hau l ed in

5 ppt s a l t wa t e r; o ne gr o u p was r e l ea s ed ne a r Beaco n Roc k a nd the o t he r

near As t o r ia . Orego n (To ngu e Poin t ) . Th e fifth g r o u p was t r a ns ported by

ba r g e a nd wa s r elea s ed be l ow Bonnevill e Dam nea r Beaco n Roc k . The

con t r o l g ro up was transpor t ed i n f r esh wa t er a nd r e l ea s ed n ear Cl a r ks to n ,

Wa s h i ngto n a t t he port o f Cl a r ks to n ba rg e l oa d i ng fac ili t y o n t h e s ou t h

s ho re o f t h e Snak e Rive r .

Eac h ex pe r i men tal g ro up was mar k ed with a dist inc tive ..... i re t a g

co de a nd b ra nd s ymbo l. r ish t r an s ported by truck a nd air had a f Ixed

b r a nd (no nro t a t ed) , v ber eas t h e f i sh in t he con t r o l g ro up ha d t heir br a nd

rotated ev er y 2 we eks. Fi sh i n t he ba rged gr ou p had a s pecif i c b ra nd

r o t a t i o n ( s ymbol ) f o r eac h l o a d . All f ish ha d t heir a d i pos e fi n r ecov ed .

Eva lua tio n o f t h e s u rv i va l a nd homing a bil ity of all g ro ups wil l

be ba sed o n a d ult r etu rn s t o t h e co mme rci a l fi sh ery , Indian fishe r y ,

sports fi shery , and t he a du lt sepa r a to r at Lowe r Gr a n it e o r Li tt le Goos e

Dams . Add itiona l i n fo rmat ion 1.'1 11 be co llec ted f rom hatc heri e s a nd

s pawn! ng gro und su r v eys ,

Juve nil e sa l monid s gu ided i n to g a t ewe Ll, s lo ts and t henc e t h rough

o r if ic es i n to t h e b ypass p i pe were co ll ec ted at t h e t ermi na l e nd o f

t h e bypass s ys t em wh e r e t h ey wer e he l d i n r a c e....a ys unt il f ed b y g r.. vi t y

i n t o the hold ing t a nk i n t he mar k i ng fa c il Lt y , Fi sh we r e d i p-ne t t ed

8
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from the holding tank into a sorting trough which contained a temper-

a t ure controlled so l u t io n of HS 22 2 as a n a ne s t he t i c . Previously marked,

injured. o r descaled f ish were returned to the Snake River whe n marking

fo r co n t r o l o r a i r t ranspor t ed gr oups; o t hervise , t hey were tra nsported

downs t r eam with t h e ex pe r imen tal g ro u ps .

Di ver t i ng , co llec t i ng . marking, a nd t r a ns porting all place a degr ee

o f s t r ess o n f ingerl ings ; measures of d es cal ing a nd dela yed mor tal i t y

pro v i d e c r i t e r ia fo r a s s easaen t o f th is s t r ess . Monitoring these

par ame t e rs o n smo Lts hauled ea ch year from both Lower Gr a nite and Little

Goos e Dams pr o v i des an index o f fi sh co ndit io n in r ela tion to effo r ts

to r educ e s t r e ss . In 19 77, the rat e of descal i ng o n fi ng erl ing s a t

Lower Gr a n i t e Dam wa s mon i to r ed a t thre e lcca t lo ns : (1) in the Ic r eba y

prio r to entry i n t o t h e t u rb ine i n take , ( 2 ) i n the ga tewel l af ter

diver sion by t he tra vel i ng sc r e ens , and (3) i n t h e mar king f ac ility

a fte r pass i r.g t h ro ugh t h e b yp as s - coll ec tion sys t em. De l a yed mor t al ity

wa s measu r ed o n samples o f finge rl ings hauled by truc ks.

Trucking

Chi no o k sa l mon a nd s teel head t r ou t we r e h auled s imu l taneou s ly , but

i n s e pa r a t e compa r t men ts in either 3 , 500 o r 5 , OOD- ga11on tanker s . All

trucks u s ed t o trans port tes t fis h wer e equ i p pe d with l ife suppo r t

s ys t ems co ns is t i ng o f f il t r a t i o n , a e r a t io n , a nd r e fr i gera t i o n unit s .

Di s s o l ved oxygen , ca r bo n diox i de , a nd pH were tak en a s wate r quali t y

measu r emen ts f r om t rucks a r riving a t Bonnevill e Da m. Tank t emp er atur e s

were ec n r t o r ed duri ng tra nspo r ting a nd f il ters we r e back fl u shed twi c e .

9



Sa mpl e s of fish were t aken fr th e tra nsported g ro u ps and held 4 5

hours at Bonnevil l e Dam t o de t e rmi ne dela yed mo r t a l i ty .

A t otal of 1 , 306, 29 8 ou t of the 2 mi ll io n s rroLt.s co ll ec ted were

haul ed b y truck to va r i ous rel ea s e l o cat i ons below Bonnev il le Dam. Of

t hese , 126, 794 chinook sa lmon a nd 11 6, 8 28 s t e el h ea d trout wer e mar ked

fo r s ubs equen t eva l ua t i o n o f truck transpo rtat ion experimen ts ( Tabl e 3) .

Appendix Ta bl es 1 t hr o ugh 3 co n t a in a detailed summary of all truc k

t r ens po r t r et eases .

Del ayed mo rtali ties o f t ranspo r ted ch i noo k sa l mo n a nd s t e elhead

t rout wc r e eo r e s ev e r e t h i s yea r tha n i n pa s t yea r s . In 19 77. de l ayed

mo r t a l it i es o f ma rke d ch i noo k sa loo n tra ns po rt e d by t ruc k in sa l t

wa te r rang ed f rom 2 .3 t o 62 . 8 % with an a ve ra g e o f 30 %. The de layed

mo r t a li t i es o f unmarked ch i nook s a lmon varied f ro m 5 . 3 t o 6 7% vf t b an

a verag e of 31 .4 %. In pa s t yea r s delayed mo r ta l t c tes r a ng ed f r om 5 t o

11 %. In ma r ked s t ee l head trou t haul ed in salt water . del ay ed mortalities

r a ng ed f ro m 0 t o 29 .6% wi th a n av era ge o f 6 . 5%, and t he de layed mo r t a l ­

it i e s o f unma r ked s t e e l h ead trout r .. nged f r om 0 t o 40 % with an av er age

o f 8 .6%. In past yea r s , de layed no r t e l t t v o f s t ee l h ead t rou t whe t h er

mar ked o r unma rked wa s nil .

Sal t tr ea tment appea r ed to be o f li ttl e o r no val ue unde r co nd i ­

t i ons p r evalen t a t Lower Granit e Dam i n 1977 . Th e delayed rmr t a l Lt y

ex pe r ienced wi th s t eel head t rout f o r the fi rs t t ime and the h i gh e r

dela yed mo r t a li ty f o r ch i nook sa l mo n r esul t ed from t he g en era l l y poo r e r

co nd it ion o f fi s h a r r iving at Lower Gr a n ite Dam i n 19 77 t h a n i n pr evio us

ye a r s . (See s ec tio n o n fish co ndition i n r elatio n t o l ow r i ver flows .)
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Table 3.--Summary of transpo rted marked and unmarked chi nook s almon and steelhead tnJut co l l e c ted at

Lower Grani te Dam by tes t condition and rel eas e s i te s , 197 7.

TRAN SPORTED

MARKED UNMARKED

SALTWATER
Chinook S t e e l h ead

( no. ) (no.)

RELEA SE 'i ITES

Truck ed (Tes t )

Dalton Point

Powerhouse
Tail race

Ai r (Te st)
::: Bonnev ille

Estuary

4 3 ,065

45. 404

41 .092

35,333

40, 899

4 2.7 77

FRESHWATER
Chinook S t ee l hea d

(no . ) ( no . )

SALTWATER
Chi nook Steel head

( 00 .) (no.)

662.823 47 1 ,330

FRESHWATER
Chi nook Steelhead

(no.) (00 .)

Barged (Tes t)
Below Bonneville

Dam 31 J~2~~.L~ --_ - - 183 .181 133.195

Clark ston, WA
(Contro l)

TOTALS 164 , 894 83 .676

38,32 5

39 . 9 53

33 , 152

63,482 662 ,823 471 , 330 183,1 81 1 33 ,195



Flying

[01977 , we completed the fi ng erling mark ing phase o f a n a i r

t ranspo r t s t udy des i gned t o: (1) compa re s ur v i va l o f chino ok sa Lmon

f i ngerling s t t-an s po r t ed b y a ir with su rvivaL o f ch inook salmon tr u cked

a nd ba r ged t o r el eas e poin ts below Bonneville Dam ; and ( 2) d ete r mine

if t ransporting s no Lt .s c Lose r t o t h e sea (near As to ria . Or ego n ) ca n

f u r the r enh a nce t he ir s ur v iv a L.

Chinook s a lmon sma lts a re rmr e vu l nerable t o s t r esses a nd s hocks

t ha n a r e s t ee l head tro ut ; t here f o r e. if tra ns por t s t res ses are s i gn i f i ca n t ,

r edu c ed trans po r t t i me shou l d bene f it ch inook sa lmo n . fi sh t rans port ed

by ai r we re handl ed and marked in t h e 5<U!1e manne r as t ho s e ha u l ed by

t ruck or ba rge .

Ai r tra ns po rt ing of j uv en il e ch i nook sa Ieo n began o n 29 April and

8 fl i ghts we re made du r i ng t h e 14 - d ay pe r iod e nding 12 xe y 19 77 . In

fou r f ligh t s a t ota l o f 41 , 092 marked ch i no ok sa lmo n smcLts we r e flown

i n a PBY a i rc raf t a nd a i r -d rop ped i nt o the Col umbia Riv er b e l o w Bo nne­

v ill e Dam i n t h e vicinity o f Beacon Ro ck . A s eco nd drop zo ne ....a s

se I ec t ed a t Tongue Point near Astoria . Orego n ....he re 35 ,333 mark ed

fingerlings ....e r e relea s ed i n t o the Col umbia Ri ver . The a ve ra ge numb er

o f fi s h i n eac h fl i gh t was 9 , 553 . Se e Appendix Ta bl e 4 f or spe c if i c

marking da t a .

Fish behavio r , wat er temperatu re . and dissolv ed oxygen ....e re moni t o r ed

du ring each fli ght . Fing e rl ing s ob s e rved du r i ng f ligh t s we r e i n goo d

co nd it ion a nd a ppea r ed to be calm . lJa ter t emperature r ema i n ed within

o ne degr ee F o f ambien t river t enpe r a r u r e a nd o xygen wa s i n ex c ess o f

sa t u ra t io n .
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The feasibility of an a i r transport sys tem canno t be f ul ly

eva l ua ted until adults r eturn . Only then can an economic va l ue be

placed on this s ys tem of t ranspor ta t i on .

Barging

Short ly a f ter t he f orecast of a reco rd l ow r unof f i n t he Snake

River . t he Nationa l Ma r i ne Fishe re is Se r v i ce a ler t ed t he Cor ps of

Enginee rs that there wou l d be i nsuffic ien t numbers of trucks to haul

al l smo l ts co l l ec t ed during peak periods of downs tream mi graticn . The

t wo agenc i es . working close l y t oge t he r , developed t he concept of ba rgi ng

t o supplement t r ucking dur i ng peak pe riods of migra t i on . By 1 Apri l .

two ba r ges were compl e t ed and ava i l ab l e for t es ting .

Bar ge Des i gn and Procedures

Two ba rges . modif ied f o r hau l ing f ish , a nd a tugboa t we r e used f o r

the barging pr ogram . Each barge ha d a l a r ge t a nk 109 f eet l ong and

28 feet wide. The ca r go t a nk was divided i n t o e ight i nd i v i dua l compa r t ­

ment s by a l ongitud ina l bu l khead a nd t hr ee transve r s e bu l kheads . Hi nged

s c reens 9 f eet by 3 f ee t were i ns t a l led i n the t r an sverse bulkhead on

eac h side o f the l ongitud i na l bu lkhead . The s ix hi nged sc r eens , con­

st r uc ted o f perforated pla t e ( 3/16 i nc h diam e te r pe rforation s ), pe r mi t t ed

s egr ega t ion of t he fish .

Water wa s supplied t o the ba r ge by t wo di ese l power ed pump s ; each

pump had i t s own sea che s t l oca t ed nea r the bottom o f the ba r ge . A

thi r d sta ndby pump wa s a~ai lab1e i n case a pr imary pump ma l func t ione d .

13



The total output of flow varied from 3100 t o 5300 gpm depen di ng on numbers

o f pumps used and idio s yn crasi e s o f each pump . In a dd it io n t o being ab l e t o

pum p water directly f rom t he r iver. water coul d be r ec ircul at ed in t he barge

by cl os i ng the s ea ches t va l ves and o peni ng r ec irculat i on valves . ( Each

barge c a rr i ed 15 oxygen ga s cy linder s which co u l d be u s ed i n t he even t t he

r e c i r c ul at ion s ys t ea was r equired. ) With t wo pumps ope r a ting ( s t a nda rd

pr ocedur e) a compl e t ~ ur nover of wat e r i n the ba rge coul d be ach ieved In

appr oxi ma tely 20 mi nut es . OXizen l evels under the spray ba r were ~ain tained

nea r 100% sa t ur a t ion , and t he val ues a t dif fe r en t dep t hs d i d not va r y

s i g nif i ca n t l y . (The l owe s t r e corded oxygen va Iue ~ t he a f t compa r t me n t

o
was 7 .8 ppm a t 55 F) .

xc s pe c if i c t empera t ur e con t ro l equ ipment wa s i nco rpo ra ted i n t he

ba rge . Consequen t l y a .... i de r a ng e of ....a r e r t empe r a ture ...·a s r e cord ed In t h e

ba rge s du e t o ch a ng i ng e e t e o r c ko g Ica l co nd i t io ns a nd d iffe r ent ...ta t e r s ources .

Howev e r , t h e r e was no inc r ease in t h e ~a te r t e~perature be t ....een t h e fo r wa r d

and a f t compa r tme n ts .

Tr a nspo r ted fi sh ....e r e r elea s ed in th e mai n c ha nn el o f t h e Col umb i a

Ri v er a pp r o x imat el y 1 . 3 mi l e s downs t ream f r om Bonn ev i l l e Dam. ~e b el ieve

r elea s es ma de i n t h e ma i n cu r r e n t r e duc e s pr e da tion ....hi le e nhancing dispersa l

a nd s ur v i va l . Fis h a nd wat e r wer e r el eas ed t hro ugh two I O-inch dia met er

floor dra ins l ocat ed i n th e s t e r n o f t h e c a rgo t ank. \.thil e t h e j uveniles

were be i ng dis cha r ged t he tugboat ....as up s t r eam f rom t h e b a rge back i ng in to

t he c ur ren t , thereb y a s suring t hat t he fish were n ' t k il led o r injur ed by

t h e tug' s s c r ews .
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At l.Dwer Granite Dam we modified the facilities by installing a

6-inch diameter, two-way valv e s o that f ish co uld be e i t her l oaded

direc tl y into the barge o r d iver t ed t o the marking building. A 4- i nc h

diame t er f lexible hos e was i ns t alled a t the mark ing building so that

marked f i sh could be p i ped to t he barge .

Pre! imina ry Tests

J uven i le fall c h i nook s~~mon from Spr i ng Cr e ek National Fish

Hatchery were used. to t est the lif e s u ppo r t s ys t ems . Successf u l tests

were co nd uc t ed o n 5 April with 50 ,000 fish a nd a gain o n 11 a nd 12 April

when a ppr oxima t ely 2 ,000 .000 fish wer e haul ed f r om the hatch ery t o the

r eleas e a rea be Iov Bon nev i lle Dam. On 19 Apr il. a pp ro x imate l y 360 .000

spring chinook s a l mon f r om Koo skia Hat cher y were ba rged f rom t he

Cl ea rwa t e r Arm o f Lowe r Gr a n i t e r e s ervo i r thr ough a l l e ight dams a nd

r e s e rvo irs a nd r ele a s ed be low Bonn ev ille Dam. Fo l low i ng s uccess f u l

completion o f t h is t est. t he t ug a nd ba rg es were dispa tched to Lower

Gra n i te Dam and were ava i lable fo r the mas s t ranspor t prog r am.

Number o f Smo l ts Trans ported and Mortality

From 5 April to 5 J une 19 77, a t otal of 3.517 .242 j uven ile

sa lmon i ds wer e trans ported by barg e f rom al l sou r c e s t o r el ea s e po i n ts

below Bonnev ille Dam ( Tab l e 4). The breakdown f or t he va rious s pe c i es

is a s fo llows : co ho s a l mo n - 21 .777 ; c h i nook salmon - 3 , 1 11 , 159 ; a nd

s tee1head - 384 ,306 . Of t hese. 356. 000 we r e ma r ked fo r s ubs e quen t

evalua tion of t he barging experiment s .
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REMARKSI.OAllI Nt;
S ITE

SOURCE

Unma r ke d Ha rked

NUM BERSPECI ESDATE
(Load l ng

t a rt ed)..
no/ da y/yr

, Spri n g Cr e e k Spr i ng Creek i
Fa ll c h i m o k Natio nal I-'ish Nat i o na l Fis h

4/ 5/ 71 s a l roo n 50 16 0 Hat ch u r v Ilat ch e r v
Spri ng Cr e e k Spri ng Cr e ek

fa ll ch i noo k Nat iona l Fish Na t io na l f i s h
4/ 11 /7 7 s a l mo n -)) 5 9 39 76 0 57 Ha t chery Ile t ch e r-v

Spri ng Cr eek Spr i ng Cr e ek
Fa l l ch inook Na t io nal Fish Nat i o na l Fish

4/ 12/ 71 sa l mo n 999 575 Hatch e r y Ilatchery
Sp r i ng ch i noo k Koo skfn Nil t ' l Lewi s t o n, Loaded ba r ge r ema i ned

4/ 19 /7 7 e a r eo n 329 , 4 30 31 . 200 Fis h Hnt c he r y I dah o In Clea r wa te r Ri ve r
for 14 hours ,

Wil l a r d Nat ' l Dr ana Lnk e ,
4 /22 / 71 Coho s ut mcn 21 777 Fi sh Ha t.ch e r- v Wa s hi n 'ton

Ch i nook Col lec t o r at Lowe r Gr .1n i t c
sa l mo n l 03, 200 10 , 510 Love r Gra n t t,e Dam

5/4 /77 St eel head 70 118 10 11 5 Dam
Dso r s ha k Lewi s t o n . All f ish , e xce pt l ast
Na t Ional F i s h Ida ho lo ad o f 28 , 200 r emai ned

Ha t ch ery i n Cl ea r wa te r River
5/ 5/ 77 Stee l h ead 1 55 148 17 1 78 fo r 12 hou r s

Chinook Coll ec t o r n t Lo we r Gr a n ite
5/ 26/7 7 s a lmo n 24 ,498 10, 198 Lower Gr nn Lt c Dam

S teelhead 36 69 5 10 097 \Jam
fa ll ch i noo k Prie s t Rnp f d s Nort h Rfc h l a n

6 / 1/7 7 s a l mon 241 000 s pawn . c ha nnel Wa shin Rto n
S t ee I h e ad 48 . 4 55 Leav enwo r t h Or ig i na ll y , f i sh c ame

Na t Io na I Pt s h " from Che l an Hatc h e r y
Ha t che r v

Summe r ch inook Well s s pa wni ng
s e t nc n 133 876 99 11 3 c ha nnel " .

Chinoo k Collec t o r a t Lower Gr a n i te An a dd i tiona l 11 0
6 / 2/ 71 s almon 55 .4 8 3 10 . 920 Lower Gran i t e Dam a dul t s t e el h e ad

St ee I h e ad 26 , 382 10 , 118 Dam (s pa wned o u t) we r e
a l so t rans po r ted .

~
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3 , 161,504 355 . 738TO TAr..<;
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The majori ty of the fish were barged from hatcheries. Relatively

f ew fish were hauled from Lover Gr ani t e Dam because the l arge numbers

o f fis h o rig i nally antie ipated (4 t o 5 million) were no t c a p t u red a t

the col lec to r . At Lower Gr ani t e Dam we barged about 375 . 000 f ingerl ings.

Of t hes e about 62. 000 were ma rked to eva l ua t e the effec t o f ba rg ing VB.

o the r trans port sodes , Se e App end ix Table 5 fo r s pec if i c mar king data .

The es tima t ed mor t al i t y rates of the tran sported Lower Gr ani te

c hi nook salmo n a nd s t ee1head trout we r e 3.6 t o 7 .5% a nd 2.2 to 5 . 3%.

r e s pec t i vely ; however, th e greatest percenta g e o f thes e dea t hs was du e

t o d ebili t a ted co ndit ion o f the fi sh pr i or t o l oading. Mo r t a li ty

a s so c iated with t h e l oading. trans por ting, a nd unloading was es t ima t ed

to be l e s s t han 0. 5%.

TRAVELING SCREEN STUDIES

I n 1 977 , Lower Gr a n i t e Dam became t he fi r s t d am o n t h e Columbia

Ri v e r ey e t ee to have f ul ly sc r een ed o pe r a t i ng t urbines . However ,

beca us e of l ow s pr i ng runo ff, one o r more g ene ra to r s r an o n an in t er ­

mi t t en t sch ed ule . Pr i ority for o pe ra t i on wa s, there f or e , placed wi t h

Uni t 1 which had t h r ee of t h e new adj u s t ab le a ng l e t r a v eling s c r e ens

i ns t a l l ed . Unit s 2 a nd 3 were s creened with s t a nda r d traveling scr e e ns

and o pe r a t ed whenever s u ff ic i e n t wat er wa s a va i l a b l e .

Tra veling s c reen r es e ar ch i n 1977 ha d t h e f o l lowing o bj ec t i v es :

(1) ecnt t or t h e p ro longed o per a t i o n of s t a nd a r d t r avel i ng s c reens i n

all bu lkhead s l o t s o f Uni t s 2 a nd 3 wh ile providing d i ver sio n o f

f i ngerl i ng s fo r collectio n and tra n s po rtat i on ; (2) recn t ro r the co ndi tio n

o f fi ng er lings af t e r t hey e n tered t h e bulkhead s l o ts ; a nd (3 ) t est and

17



ev a l ua t e t he a dj us tabl e angle traveling s c r eens f o r guidance a nd

d es c a l i ng effec ts on natural mi gr a n t ch i nook s a l mo n sme l t s in r e l atiD n

t o o p t tmum sc reen angle. percen t open-area perfor a ted pla te , l i ghting

cond i t iDn . a nd the pref e r able s lo t (bulkhead o r f ish screen) for

o per a t i o n .

Moni to r i ng - St a nda rd Trave l ing Sc reen

Du r i ng 1977. the s t anda r d t r aveling screens o pera t ed witho u t

mechanical pro bl ems . Mi n i ma l wear wa s no t ed o n d rive cha i ns , wi r e mes h,

a nd gu i d e materia l . Becaus e o f ou r r es earch f ind ings dur i ng t he f a l l

t es t s o f 197 6, a ll s tanda rd t ravel i ng screens we re equ ipped with i n t er­

med ia t e mesh ( 72 x 36 x 16 mesh pe r foot ) over 33% perfo ra ted plate .

Des ca ling a nd i njur y o f fingerlings i n the bulkhea d s l o ts of Un i t s

2 and 3 were eo nt ec r ed r egula rly throughout the s eason . Criter ia fo r

de t e rmi n i ng descaling in 1977 va s t he same a s used in previo us yea rs .

( FIsh with more than 10% of t h e ir sca l es missi ng wer e classified a s

d es caled . ) The aver age descaling ra te fo r ch i noo k s a lmo n was 27% i n

the " B" s lo ts and 24% i n t h e "c" s lots . The a ve r ag e descaling ra t e f o r

s t e e l head t r o ut was 18% In t h e "8" s l o ts a nd 16 1. i n the "C" s lo ts . To ta l

ave rage de s ca ling fo r t he two units wa s 26 % fo r ch r roo k sa l mon a nd 17 %

fo r s Leel head trout . The " An s lo ts of uni t s 2 and 3 we r e no t mo n i t o red

du e to r el e a s es of pos t exam i ned fi sh i n to t he s l o ts .

Descaling o f bo t h ch inook s almo n and s t eel head trout was over

three t imes as high as found in previD us years (Figure 1) . Althou gh

high desca ling wa s measured following diver s ion by trave ling screens ,
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Figure 1 . - - 0esca l 1ng of nat urally mi grat i ng chi nook sa l mon and

s tee lead t rout In relation t o t rave l i ng s creen operations 1975- 77 at

Lower Gra ni te Dam.
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o t h e r factors s uc h as dela y in mi g r atio n a nd poor cotl(!i t ion of fi sh

may have been con t r ibu t i ng t o d esca1 i ng (s e e sec t io n o n fi sh cond ition) .

Te s ting - Adjustable Angle Tr av e l i ng Sc reens

In 19 77, o pera t ion o f t he adjustable angle trav e l ing sc r e ens wa s

much improved ove r 1916 . In addit ion to t h e 19 76 pr oto t ype s creen ,

t wo more adj ustable angle t raveling sc r e ens pu r chased prio r t o the fi eld

s eason were operated in Un it 1.

Despite problems with low flow. higher wa t e r t empe r a t u r e , and

crowd i ng of fi sh , o ur r es ea r ch o bject i ves ... ere ach ieved . Dur ing t he

s pr i ng and fall t esting i n 1976, we ob ~a~ned valuable data on the new

sc r e en us i ng pre-sno l e ha t chery chinook r almon . I n 197 7 , we were able

to verify thi s informa tion using na t ur a l mi g r an t fing e r lings a s t e s t

fish .

Pro cedur es

Tes t fis h r el eased th rough hose s i nto t h e turbine intake s and

recove red in the ga t ewel ls provided da ta on des caling a nd g u i d i ng d uring

the follow i ng t est cond itions :

1. Adj us t a ble angl e t raveling sc reen ba c ked with 33 % o pen a r ea

o 0
perforated pl a t e ; sc r een a ngl e var i ed f rom 50 t o 65 in 5 increments;

a nd turbine l o a d (1 55 mega watts) , s cre en lighting (on) , and a rea of

o pera tion (b u lkhead s l o t ) held constan t .

2 . Adjustable a ng le trav e ling s cr e e n backed with 48% cper. a rea

perforated pla te ; sc reen a ngle and ar ea of ope ra t io n (bulkhead o r fi sh

s c r een s lo t ) var i ed; a nd sc reen light i ng (on) a nd tu rb i ne load ( 155

me gawatts) held cons ta n t .
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J. Adjustable a ng l e travel i ng s creen in a nonot=erating mod e ;
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perc e neage open a r ea of per fo ra t ed pl a te a nd s creen a ng le var ied ; a nd

s c reen lighting (on ) and t u rb i ne l o ad ( 155 megawa tt s ) held co ns tant .

4 . No travel i ng s creen ins t a l led and turbi ne l oads of 135 and

155 e egaea ee e ,

Te s t fi s h wer e natura l migran t s pr i ng c h inook s almo n co llec ted i n

t h e fo rebay by pu rs e seine and t atto oed i n lots o f 150 fi sh each . Each

release (replica te ) was made u p of o ne lot; t hr e e r epl i cate s t otaling

450 fish made up a test g rou p .

Each l ot. o f fis h was i nt ro duc e d i n t o t t (· " B" s lo t o f Unit 1 t u r b tn e

i n take t h r ough a 4- i nc h diameter hose placed behind t h e t r a sh r a ck and

held i n place (by ca bl e ) about 15 feet ups t ream from t he traveling s cr Een

a nd 4 to 6 fee t f rom t he i ntake c eiling ( Figu r e 2) .

LJgl1ting fo r t h e a dj us ta b l e a ng l e screens wa s pr o v ided by a n a rra }

of twelve 500 wat t i ncandes cen t bu l bs at tached to a f ramewo rk welded t o

t h e back s ide o f th e s c r een . Lights v er e s pa c ed so t ha t th e en r t r e

sc r e en wa s il lumina ted . No illumi nat i on wa s pro v Lded a t r t.e s l o t

en t ranc e . All te s t s we['e co nduc t ed wi th light s on at 155 megawat t

eurbme l oa ding; t h e conditio n found t o be o pt imum in fall t e sts

conduc ted in 1976 .

During t es t s, the o dfices i n the t es t s l o ts (l -B bulkhead o r f ish

s c r e e n slo t) werE c l o s ed to p['event eg ress of fi sh . Te s t s were eval u-

a ted by d i p- ne t tIng t h e s l o t af t er each t est gr o up (3 l o ts) wa s

r ele a s ed . The number o f f ish ['eco v e[' ed co mpa ['ed to number o f fi s h
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Fi gure l .--Sch ematic d rawi ng of traveling sc r e en p l acement in
intake a t Lower Gr ani t e Dam. Travel i ng sc r eens were t e sted
t he intake bu lkhead s lo t or t he f i sh sc reen s lot a t va rious
f rom ver tica l (a scr ee n angle of 45° i s i l lus t r a ted) .

t he t urbine
1n e Lther
an gle s )
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released provided a. measure o f guiding efficiency. All fish recovered

were examined for descaling and the s t anda rd descaling rate was

determined •

Resul ts

A compos i te of 12 t est results ranked by average per ce ntage of

fish recov ered Is gi ven in Table 5. Per tin en t fladings include the

following :

(1) Best g u i da n c e and l owest ra t e of descaling occur red with the

scr een equipped wi th 33% perfo ra ted plate i n t he bu lkhead slot. The

average percen t r ecovery fo r fish during tes ts with pe rforated pla te

cat all a ng les ( 50 t o 65 ; in the bulkhead s l o t wa s 84 %. This compa r ed

weU with a n a ve r a ge r ec overy o f 83% fo r t he sallie a ngles tes ted in 1976.

The average descaling o f natu ra l migr a nt s i n t ests \l ith the 33 %

perfora ted pla te was a low 8% in 1977 .

(2) With 48 % perfora ted pf e r e , guidance d eclined t o 64% and rate

o f desca ling i ncreased t o a n a verage of 45%.

(3) As i n prev io us year s . poo res t gu i dance (55%) occu r red with

tra vel i ng screens i n the f ish screen s lo t .

(4 ) With the scree n in a non-traveling mode , r ecover y o f fish

was high ( 70 to 82 %) in each test . Descaling was l ow when tests were

made with 33% perfo ra t ed plat e. but incr ea s ed s ignifica n tly when 48%

pla te was u s ed .
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Tabl e 5. - - Res Ult s o f t ests using mo di f ied adj ustable angle traveling

screens with eithe r a 3 3% o r 48% pe rforated pla t e a t s elect ed o per a t ing

conditions . All t e sts were co nduc ted a t turb i ne l oads of 155 megawat ts

with U gh ra on .

Order Ave rage 1/ Average 2/ Sc reen Perfo rated I
of r ecov e ry - des caling-- a ngl e pl at e

r e s ul t s ( %) ( %) (degrees) ( % open ar ea) Sl o t

1 90 9 65 33 BIlS

2 84 6 60 33 BIlS
I

3 82 6 50 33 BIlS

4 80 12 55 33 81lS

5 75 11 65 48 BIlS

6 72 51 60 48 BH5

7 62 54 55 48 BH5

8 57 20 50 48 F55

9 57 25 65 48 F55

10 56 20 60 48 F55

11 48 24 55 48 F55

12 48 62 50 48 BH5

y Perc enta ge of f i sh rel eas ed i nt o t he turb in e intake reco vered
ir t he ga tewel l .

y Perc en ta g e of fi sh having 10%o r mo r e o f t heir bod y des ca l ed .
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(5) Traveling screens significantly enhanced collec tio n o f finger -

lings from turbine intakes. Recovery rate without a traveling screen a v e raged

21%. co mpa r ed to 84% wi t h a s c reen ins tal l ed .

( 6) The descaling rates f o r fis h r ecove r ed f r om r eleases made witho ut

a traveling screen wer e as hi$>h or higher ( 16 to 38%) t han the r ates measured

in the f i r s t f ive- ranked tes t s i n Table 5 .

It is obvious t hat handling fish f or mar k i ng , co upled with t heir release

t hr ough hoses , subsequent recovery. and f ur t her handl i ng produc ed s i gni f i can t

de scaUng . In some cases , as indi cated In ( 6) a bove , de s caling wa s g r ea t e r

due t o handli ng alone t han was du e to handling in combi natio n with specific

s cr een t ests . Wha t can ac coun t fo r t hi s anoma l y? We f eel that the primary

r e a so ns a re tha t t he f i s h ( ch i noo k sal mon i n par t i c ular) were in g eneral ly

poor cond i tion t h ro ughou t t he season . a nd t he i r co nd i tion va r i ed depe nd i ng

upon the degre e of s t r e ss t hat t hey encountered pr io r t o t h eir a r r i va l at

Lower Gr ani te Dam.

CONDITION OF FINGERLINGS IN RELATION TO LOW RIVER FLOWS

Smol ts d i ver ted by traveling screens and s ubseq ue n t ly hauled f r om

Lowe r Gr an i t e Dam were i n ver y poo r co ndi t i o n i n 19 77. Also . fa r f ewe r

migrants arrived a t Lower Gran i t e Dam t han we r e expec t ed . Fewe r fi sh a nd

the i r poor co nd i tion may be attribut ed. a t l east in part. t o all - ti.me

l ow t r i butary and Sna ke Rive r flows. Smol t co ndi t i on . as ev i de nc ed

by de scal ing , was mon itor ed throughout the season . Des caling r a t es

25



were e x t remely high--h i gh er than could l ogically be attributed t o

a s ingle inc id e nt s uch a s a on e time co n t a c t wi t h travel i ng s c r e ens .

About I May, j uve niles ent er i ng the ga tewell s l o ts a nd c ol lec tion

sys t em were observed to to e mo r e e as ily desca Led , Th i s activ i ty co i nc i d ed

wi t h large numbe r s o f fish (80 ,000+) entering the s ystem da ily . Tra sh

racks we re cl eaned but high descaling did not s ubs ide . It wa s then

decided t o pu r s e sei n e finge r lings from ti, ·! I c r ebay t o d e t e rmfne- t h e ir

g en e ra l cond it i o n a nd deg ree of descaling .

Ini tial pu r s e seining was r estricted t o a n-rr r ov a r ea 50 t o 100 ya r d s

u pst ream f rom the powe rho us e inta k e s . App roxm l';.d y 2800 chi nook sa lmon

we re c a p t u r ed . SubaampI ES ind i ca t ed t hat 10 t o 14 % v er e d e s cal ed

depending upo n t h e particula r se i ne s e t and l o cat ion. By con t ra s t , fi sh

f ro m s e ts made be t ween 300 ya rds a nd 2 miles upstream were e s sential ly

c l ean (nond escaled ) . On s i x different days between 24 x e y a nd 14 J une ,

a t otal o f 25 30 (nond e s caled) chinook salmo n were t attoo ed and r el ea s ed

at va r i ous l ocations f rom 50 ya r d s t o 2 mil es in f r ont o f the power hous e .

Desca l i ng measur ed after co llec t io n o f t h e se f i s h from ga t ewe1 1s ranged

f r om 14 t c 33% , app rox i ma t e ly t he l at e mea s u red o n o t he r ch i nook sa Imon

examined from g a t ewel ls . From t h e s e data it i s obv i ous t hat d es caling

mus t be occu r r i ng a t the dam and not i n t he forebay . The f act that

s ignif i can t descaUng (10 t o 14 %) was mea sm ed c I o s e t o ttl", pcve r tcus e

s ugges t ed t hat fi sh may be swinming in and ou t of t h e intakes--

pos sib ly a t times whe n l oa d s wer e a dj us t ed , or when i ns uffic ien t veloc i ty

was availabl e t o dra w fingerlings t hr o ugh t h e t urb ines .

26

I

I

I

I

)



I,

•

•

•

•

•

•

•

t·

"

I '

In a fu r ther effort t o a s sess fish condition . fish captured from

the fo rebay, gatewel l s, at t he finger l i ng sorter , and various point s

in the handl i ng process were blood-sampled for elec t rol yt e imba lance

and depres sed pl ums- chl o r i de-known s t res s ind i ca t o rs . Blood

chemistry a nalys i s wa s d esigned t o show where stres s e s may oc c ur in the

collec t i on and handling pro cess es. J uveni l e spr ing chinook sa lmon

t ested a ppeared c u tvardl y t o be i n excellen t cond it i on. Des caled fish

were assumed t o be s t ressed and therefo re no t t ested. The mo s t s ev ere

plasma-chloride depre s sio n (s t r ess) was meed whe n f ish were dip-net ted

f rom t he ga t ewe1 1 into ho l d ing ta nks a nd then ha T"" bre f Led i n t o an esthetic

troughs for s ubse quen t exami nation. Sim ila r chloride d ep r es s ion wa s

o bserved when f i ng er l i ng s wer e hand b r a i led into t h e so r t i ng trough at

the mar kin g facility j us t prior to marking f or tr an s por tation s t ud i es .

Somewha t s u r pr ising l y . fish s a mpl ed af t er purse se i ne co l lec tion .

af ter t a ttoo i ng a t the pur se seine , a bo ve a nd bel ow the fing erl i ng

g rader appa ratus . a nd f ro m t he ho l d ing box i n the mark i ng bu ilding . d id

rot sho w any signi f icant p lafiD'2 -chlor ide depres sion . Aft e r so r t i ng i n

t he ma rking build i ng . finger lings are cold b r anded . a d ipose fin c lipped ,

and coded wire tagged . Al thou gh the s e f i s h we r e somewh a t s t ressed by

the brailing a nd so r t i ng pro c es s , no f ur t her s t ress WM . noted due t o

fre ez e brar.d j r g o r o t her mar king pr o ces ses .

It a ppears t hat mas t s t r esses in o u r col lec t i on-hP.nd l i ng processes

a r e du e t o h andling a nd ~ co llection . If t h is a l.alysis i s co rr e c t ,

mass t ranspo r t ed fi sh shou ld f a r e f ar blott er tha n m.~ked ( ha nd l ed ) fish

s ince mas s trans ported fi s h a re no t r emov ed f r om t h e f r env i r onmen t .
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RESEARCH - LITTLE GOOSE DAM

MASS TRANSPORTATION EXPERIHENTS

Mass hau ling of j uveni l e sa lmonids began In 1976 as a 3-year

program . r" ,ring 1977 , the o bj ec t i ve o f t h e t r a ns port r e s earch a t

Li t t l e Goose DJJD was t he co n t i nuance o f a mark and r el ea s e s t ud y t o

eva l ua te t he pot ent ia l o f mass hauling j uv enil e ch i nook s 31mon a nd

s t ee lhead tro ut t o i nc rease t h e ir su rvi va l.

Exp £" " imen t a l Design a nd Pro cedu r es

I n 1977, ma ss t r anspo r ta tion r e search bega n a t Little Goose Dam o n

29 April . Collec t ion of finger ling s t h rougho ut t he migra tion period

was par t ially limi t ed a s Unit 3 ha d no tra v eling screens in plac e for

divcr tfng f i sh i n to the bypass co l lec tion sys ~em . Uni t s 1 and 2 had

bo th tra veling screens and vertica l screens , a nd Un i t 3 con t a i ned

ve r t ica l screens on l y . Bot h j uven ile c h i noo k sa Ieo n a nd s t eelhea d trout

wer e mar k ed and r e l ea s ed in th r e e l ots: o ne l o t (a co n t rol) wa s r eLea s ed

at Li ttl e Goose Da m t ail r a c e (f ro n t roll of t ur b i n e ) . and t he o t her t wo

lo ts (t es t ) were t r ans po r t ed t o a nd r el eas ed a t a s i t e bel ow Bonnev i l le

Dam--o ne l ot hauled in f r e s h water a nd o ne l o t in 10 ppt sa l t wat e r .

Di p t i nc tive wi re codes a rd braed e ident i fied time and l oca t i on o f r el eas e.

Unmar ked f i sh wer e tra ns ported t o and r e lea s ed a t our Bonnevil l e

s i t e . Handling. ma r k i ng . a nd tr a ns port i ng opera t ions wer e s imila r t o

t ho s e used a t Li t tle Goose D~ i n : 976 . Finger l i ngs were t r ans f err ed

e i t her f r o m the r a c eways i nto a tra ns por t t ruck (unmark ed f ish) o r i n t o
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the mar ki ng f ac i l i t y via a ~i8h loading hopper . The hopper. cont a i ni ng

approximat el y 175 ga l l ons of wat er and 3 , 000 fish, was l i f t ed f r om t he

r aceway snd emptied in 30 seconds .

Ra~e of desca ling (chi nook sal mon s nd s teelhead trou t ), i ncidence

of gas bubble disease (chi nook sal mon) , amount of fungus (s tee l head

t r ou t), and the amount of de l ayed mortalit y (ch i nook sa lmon and s t ee l head

trout ) wer e cr i t er ia used t o evalua t e t he quality of fingerlings hauled

f rom Little Goose Dam.

Numbe rs and Condi tions of Sme l ts Transpor ted

About 669 , 000 salmoni ds were count ed a t the f i nge r l i ng fac ili ty a t

Litt l e Goose Dam i n 1977--417. 740 chi nook sa l mon, 248 . 189 s t ee l hea d

trout. and 3 ,500 sockeye and coho salmon. Of th i s t otal coun t ed , 123. 357

chi nook salmon . 69 ,392 s tee l head t r out. 163 sockeye salmon, and 121 coho

salmon were marked fo r t he mass transpor t a tion expe r iment (Table 6) .

(See Appendix Table 7 fo r mo r e detai l s of ma r ki ng by tes t groups . ) In

addition , a t ota l of 237 ,3 81 unmarked chi nook sa l mon, 129.164 unmarked

s tee l head t r out , and about 3 .000 unma r ked so ckeye and coho sal mon were

transported t o r e l eas e areas be l ow Bcnneville Dam (Tab le 7) . Pond

holding mor ta l i t i es t ota l ed app roximate ly 2% of t he chi nook sa l mon

col l ect ed and 4% of the s tee l hea d t r out co l l ec t ed . t n co nj unc t ion with

ot he r s t ud ies an add i t iona l 37 ,405 ch i nook salmon and 19, 751 s tee l head

trout were r elea sed into t he t ailrace a t Li t t le Goose Dam (backro l l

of t ur bine) .
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Tab l e 6 . - - Sunmar y o f finge r lings coll ect e d a t Little Goose Dam , mar ked .

a nd then t rans por ted b y truck to Bonnevil le Dam ( t es t) o r r e l e a s ed a t

Little Goose Dam (con tro l) . 1977 .

Release s i t e and Ol i nook S t eelh e ad
I

trans port medium Salmon Tr ou t

( 110 . ) ( no . )

Bonnevil le Dam •
Sal t Water 43 ,334 22, 916

Fr esh Water 41 ,677 24 ,272

I

Little Goose Dam - Ta i l r ace 38.346 22 , 204

Total Marked

30

123, 357 69 , 392
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Table 7. - -summary of fingerlings col lected at Li ttle Goose Dam and

transported unmarktod by truc.k below Bonnevil l e Dam , 1911 .

Release s i te and Chioook Steel head
trans port medium SalIoon Tro u t• (no . ) (no. )

Bonneville Dam

Sa l t Water 106.992 59 ,371•
Fresh Wat er 130, 389 69 ,793

•

•

•

•

•

•

•

Total Haul ed Unmarked

31

237 ,381
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Dur ing t he 1977 fingerling migration. salmonids ver e s ubj e c t ed to

a no - s pi l l year at Lit tle Goose Dam and \lere in gener a l ly poo r phys ical

co nd i tion. The salmonids co l l e c t ed at Lo\ler Gran i te Dam ha d a high

inc i d en c e o f descaling presen t and gener a l ly we r -e in po or physical

co ndit io n, as pr ev iou sly dis cussed . Fing erl i ngs a r riv i ng a t Little

Goo s e Dam ha d pa s s ed thr ough the t urb i ne s at Lowe r Granite Dam and wer e

f ur ther s t r e s s ed by t h i s experience . The average r ate o f de s ca l i ng for

c h i noo k salmon vas 23 . 9% and r a nged from 6 . 0 t o 49 . 2%, ec r e t han tv i c e

the ra te measur e d a t Little Goose I n 1976 . The average rat e o f descaling

f or s teelhca c t ecuc \00:85 30 .2% \l ith a range o f 7. 1 t o 42 .0%- -very lit tle

descaling wa s obser v ed in 1976 . The high descaling r at e among finger ­

l i ng s in 1977 r es u lted f rom t h e poo r phys ica l cond i tion of a r riving f i sh ,

c ompo und ed by t he ineff i cient orif i ce bH " '&S s ys t em and co llec tion

f t cilitie s a t Li t tl e Goose Dam . As a res ul t , t he r e were s i gnificantly

higher mo r t a li t i es among fish he l d and t rans ported t han i n previous yea r s .

Cas bubble diseas e was mino r t h i s season with an average incidence

o f 1) . b% and a r a nge from 0 to 4 3.0%. Exces s ive N
2

levels wer e du e to

t he bypass pipe whic h a llowe d air t o be en t r a pped under pres su r e in t he

collec tion sys tem .

Anot her c r i t eria us e d f o r de termi n i ng fish qual i ty was t he presenc e

o f fungu s (Saphro legn i~) o n s teel head . Basica lly we samp led f o r f ung us

f r om 11 t hro ugh 31 Ma y . f rom the o ns e t o f Saphrolegnia t o t he dis­

appearance of the d i seas e . The average inciden ce o f fungu s was 24 .5%

with a range f ..·om 1. 3 to 44 . 0%.
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Mortality of fish during trans port t o the Bonneville r el ea se s i te

dif fered between sa l twa t er and freshwater hau l s. Average trans port

mortality for c h i nook sa lmon haul ed in sal t water wa s 0 .48% compe - ed

to 1.27% in freshwatEr hauls. Average transport mo r tal i ty f or s t eel head

trout was 0 . 53% f o r s a l twa t e r a nd 1.08% fo r f r eshva t er hauls , indicat i ng

a grea ter mo r tali ty f r om the f reshwat er l oads . Mortali ty obser ved this

year wa s h igher than the 19 76 t.run s po rt; mor t a l ity , wh i ch wa s: ch i nook

sal mo n , 0 .04% i n sal t wa t er a nd 0 .56% in f resh wa ter a nd s t eel head t ro u t ,

0 . 06% in s al t wat er and 0. 47% i n f resh water .

Dela y ed IOO r t ality o f fish was compa r ed among rf e fo lle,wir-g gro ups :

(1) marked a nd unmarked ch i nook sa l mo n , (2) mar ked a nd unmarked s teelhead

trout. and (3) f r eshwat er a nd sa l twa ter l o a ds . Sampl e s o f fi sh obtained

f rom l oa d s trans ported to Bo nn evil l e Dam we r e hel d f or 4 5 hour s t o

de t erm i n e delayed ffi c r l a l J t y . Data o b t a i ned a r £ summa r i z ed in Ta bl e 8.

The ave rag e dela yed mo r t a li ty r ate s of 21.3 t o 42 .5% f o r ch i noo k s a l mo n

and. 10. 5 t o 16 .1% f or s t e e1h ea d t r out are much higher than the ave rage

delayed l o s s es f o r ch i no ok sa lmon (3 t o 6%) a nd ste e1 head t rc u t (0 . 1 t o

0 . 3%) mass ha uled l a st yea r . Si mila r data were me a sured o n fing e r lings

trans ported f r om Lower Gr a nit e Dam. The s e data r efl ec t the poo r

qua l ity o f f i ng e r l i ngs mass h aul ed fro m bo t h dams i n 1977 .

NEW ORIFIC E CONF IGU RATION TESTS

The new o r i f ice sy~ t~ wa s i ns tal l e d a t li t t le Goos e Dam as

propo s ed. Low water a nd s ubsequen t need o f the u nit s fo r power gener a -

t i on t o a vo i d spi ·l1 i ng delayed i nstalla t i o n until mid-June--a t i ch

3 3



Tabl e 8.-- Delayed mo rtal ity of ma rked and unmar ked chi nook salmon and

ma rked and unmarked s t eel head trout held 45 hours at Bonnevi l le Dam

a f t~r t ranspo rt from Li t t le Goo s e Dam in fresh wa t er o r sa l t wa ter

(10 ppt).

Mo r tal i ty Range (Average )

I

Sal t Water
(n

Pr es h Wat er
( %)

1

,

Marked chino o k 10 . 0 t o 54. 8 (29 .6) 16. 7 t o 73 .8 (42 . 5)

Unmarked chi nook 10 . 5 t o 38.5 (26.0 ) 12 .5 to 41.6 (21. 3) 1

Marked s teelhead 0 . 0 : 0 4C.O (11. 6) 0 . 0 to 30. 2 (11 .1)

Unma rked s teelhead 5. 5 t o 20.0 (10 . 5) 5.0 to 25.0 (16 .1)

1

1

•

•
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t ime smel t s wer e no l onger availabl e to t est the sys t er:a . All mechan i ca l

epe r at tcne ha ve be en f u lly c hecked out . and eval ua tio n has been

r es chedul ed for the spring of 1978.
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PRELDUNARY RETURNS OF ADULT CHINOOK SALMON TO LITTLE GOOSE DAM

1975 Outmi g r a t ion

Returns of 1- a nd 2-oc ean age s pr i ng a nd s umme r ch i noo k s a lmo n t o

Lit tle Goose Dam f r om j uve niles ma r ked a nd rel ea s ed f r om Lower Gr a nite

Dam in 197 5 indicate tha t sur v i val f r o m trans ported releases wa s g r ea t er

t ha n s u rvi va l f r om con t ro l r elea s es . There i s l ittle d i fference in the

t r a nspo r t a t io n benefit be tween fish wi r e t a gged only (59%) a nd fi sh

brand ed and wire t agged (5S%) (Tab le 9 ) .

1 976 0utmigra t i on

Very few jack ch i nook s a l mo n have r eturned t o Li ttle Goos e Dam f r o m

j uv en ile relea s es ma de in 1976 : r e t u r ns f ro m Littl e Goose Dam- -9 t r a ns ­

po r t s a nd 1 co n t r o l , from Lowe r Gr a nite Dam- -5 trans port s a nd 2 co nt.rols .

PRELIMINARY RE'llJRNS OF ADULT STEELHEAD TROUT TO LI TTLE GOO SE DAM

197 5 Outmlg r a t i o n

Thro ugh 30 No vembe r 1977 . 8 31 mar k ed 1- a nd 2-ocean adult s teelhead

trout f r om co n t ro l and transport r elea s es of j uvenile s f r om Lower Gr a ni te

Dam i n 19 75 have r etu r ned eo Li t tl e Goos e Dam . Ret u r ns f rom t he

Bonneville Dam r e l ea s e s ite i nd i ca t e a trans po rt t o co n t ro l benefi t o f

203% fo r fi sh whi ch had been branded and wi re t agged and 161% for fish

which we r e wi re t agg ed only ( Tabl e 10 ) .
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Table 9 . -Re t ur ns t o Littl e Goos e Dam of 1- a nd 2- ocean c h i nook salmo n f r om co n t ro l a nd transport r el eas e s

o f s mel ts from LCM er Grani t e Dam in 19 75 . Rec ove r y pe r iod 1 3 April 1 9 76 t o 30 Oc tobe r 19 77.

Ad ul t r eturn
in % of

Release s Lte and Number of Numbe r o f a du l ts r ecap tureJ j uveni l es Tra nsport
e xpe rimen t al juveniles 11 I-oc e an 2-oc e a n To tal r el eas ed 2/ benefits 3/

gr oup_ relea s ed - age age_ { I & 2 1s) Obse r ved Estimated "(%)

w
~

Lower Granh :e Dam !!I
( co n trol )

Bonnevill e Dam
( t r ans po r t )

Brand &wi r e t ag

Wi r e tag only

roTAL REOOVERY

42 . 915

30 . 127

38,423

111 ,465

12

32

lO

74

56

4 3

6 7

166

6 8

75

9 7

240

0 . 158

0 . 249

0 . 252

0 . 417

0 . 610

0 .640

58 . 0

59.0

!I Adj us ted f or i nitial t a g l os s.

2/ Bas ed o n compa r i so n o f krown r e co ve r y o f fish wi t h mag net ized wire t a gs a t Uttle Goos e Dam and the s ubse­
- quent r e covery o f thes e a nd o t h e r e c rked f i s h a t Ra pi d Ri ver Hatch ery a nd o n s pawni ng g round upstream fro m

Li t tl e Goos e Dam . Retur ning fish identified a t the dam were marked wi t h j aw t a gs a nd r elea sed CD co n t i nu e
t hei r migra tio n ups t r ea m. Nwobers of ex t e r na lly- tagg e d fish ar r i v i ng a t up-river s i t es were compared with
the r ecov e r y o f o t h er wi r e t a gg ed f i s h a r r i v i ng a t up-river s i t es no t previously detected and i d en t if i ed a t
Little Goose Dam.

1/ Bas ed o n ob s erved r eturn.

!!../ Adj us t ed f or c o nt rol fi sh whi ch wer e trans ported from Little Goose Dam.

•



Tab l e 10 . __ Ret urns t o Li t t le Goos e Dam o f 1- a nd 2-oc e a n age a dul t s t e el hea d trout fro m co n t r o l a nd trans-

port r ef eeees o f s mo l t s f r om lower Gr a nite Dam i n 1975. Recoverie s were made from 1 Ju1~ 1976 to )0

No vembe r 1977.

Ad ult r e t urn
in % of

Rel e a s e s i te a nd Numb er o f Numb er o f adult s r ec aptured juve niles Transport 3/
expe r imen t al juvenile s 1/ l -o c ean 2-oc ea n Total released 2/ Benefits

&~o_u'p: r et ee a ed - age ag e 1 6. 2 ' s Obs e r ved Estimated ( %)

Lower Gran ite Dam ~/ 46 .823 57 1 24 1 81 0 . 38 7 0. 511
(co n t r ol )

w Bo nnev11 h Dam..
Brand 6. wi r e t a g
( t ranspo r t ) 24 .078 100 18 2 282 1.171 1.546 203 . 0

Wire t a g only
( t r a ns por t) 36.397 135 233 368 1.011 1 . 335 161.0

TOTAL 107 , 298 29 2 539 831

u Adjusted fo r i nlt id t a g l os s .

2f Bas ed o n co mpa r iso n of known r e covery of fis h with ma gnetized wire tags at Little Goose Dam and t he
- s ub seq ue n t r e co very o f the s e a nd o t her marked fi sh at Dwo r shak National Hatch ery up stre am from U t tle

rccae , Re t u r n i ng fi s h i dentif i ed a t t he dam we re marked wilh jaw t ags a nd released t o continue t heir
migr a t i o n upstr ea m. Numb e r s of e x t e r nally- t agged fi sh arriving a t Dororshak Hatchery were compared
wi th t he recovery of other wire t a gged fi sh arriving at Dwo rshak Hatchery no t previously detected and
ide nt ified a t Little Goos e Dam.

l.! Based o n o bserved r e turn.

if Adjus t ed f or co n t ro l fi s h whic h were t r ans ported f r om Littl e Goose Dam.
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Cont ribu t i o n of Transportation in 197 5
to Adult St e elh ead Trou t Retur ning

to Dworshak Hatchery i n 1976-77

Harking s t ud i es t o ev al ua t e t rans portation o f smol ts from Lower

Granite Dam bega n In late April 197 5 . Simila r l y ma ss trans portation

bega n at Lit tle Goos e Dam. bu t witho ut mar k i ng f or eval ua tion . Es t ima tes

of the cont ribution o f transportation f rom bo t h Lower Gr a n i te a nd Little

Goose Dams based on r e t ur ns f r om t ho s e mar ked a t Lower Gr an i t e Dam are

difficul t t o comput e because l imited nunber s were marked and tho s e marked

wer e no l nec es s a rily r epre s ent ative o f the t o t a l outmi~ ra t ion pas sing

either Lower Gr ani te o r Li t t l e Goose Dams . Fo r example , lD\.c h o f the

migr ation f r om Dwo rs hak Ha tcher y ha d al ready pass ed Lower Gr ani t e Dam

by t h e t i me s ampling commenced . (Onl y 1 5% of t he t ota l numb er o f s t e e l -

he ad t r out passi ng Lower Gr ani t e Dam were o f Dwo rs ha k Hatchery o r ig i n a s

ccmr a r ed t o 44% a t Li t tl e Goos e Dam--determined f rom pr e s enc e o f mar ked

fis ' l i n t he samples i nspec t ed dail y at t he da ms . ) Howeve r , i n t he case

o f r e t ur ning Dwurshak s t e elhead t r out , i t i s poss ible t o ob ta i n some

m~,sur e o f tra ns po r t at ion benef i t s i nce 1 94,000 o r 11 % o f t he 1, 76 2 , 000

f Lsh r eleas ed f r om t he ha tcher y i n 1975 were marked by code d wire tag

a nd by r emova l o f t h e a d ipose fi n .

This fall 2,709 Dworshak Hatche r y marks were ob served by NMFS a t t he

a dul t f ac il ity a t Lit t l e Goo s e Dam. Assumi ng unmar ked fis h returned a t the

same r ate, t he t o tal z-oceen r eturn o f [Morshak Hatch ery s t ee l hea d t r out

pa ssing Lit t le Goose Dam would be 24 , 600 (2709 l' 0 . 11 ) . The a s sumpt ion

i s r ea sonable s i nce 11% o f th e l-ocean r e turn we r e wi re t a gged as juveniles .
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The a c t ual r eturn t o the hatchery could vary from the 24 .600 estimate

depend ing on (1) fallback r ate of adul ts at the dam (could c aus e the 2.709

figure t o be inflat ed) . (2) t rap efficiency (if less t han 100 %. t h e 2 .709

f igure would be l ow)--and (3) numbers caug h t i n the sport f i s hery o r s t r a y­

ing (could r educ e the number r eturni ng t o the hatchery ) .

I t appears t ha t tra nsporta tion f rom Litt l e Goose and Lower Gr a n i t e

Dams in 197 5 had a signi f ican t beneficial impact on t he i mpending excell en t

return o f s t e e l head t r out t o Dworshak Hat che r y in 1971 (19 78 s pawni ng ) . The

bes t pr evious r eturn t o Dwo rshak Hat chery was ab ou t 0 .6% o f the total

r elea s e o f smo l t s . The o bs e r ved r eturn of marked fi sh t o Li t t le Goos e Dam

this year is 1.4%. If we aescae t hat t he difference i s d ue to t r a ns por ta­

tion then the benefit from trans porting Dworshak Hat c he r y fi sh in 1975 i s

55 to 60 % (1 - ~:~ - 1- 0 . 43 o r 57%) . To s up por t t h i s a s s ump t ion . we

r eviewed how many Dwo r sha k Hatch ery smol t s were t r a ns ported in 197 5 . and

examined the re t urns back t o Litt l e Goos e Dam o f 1- a nd z-cc ecn s teel-

head t rout f r om the co n t ro l r el eas es a t Lower Gr a nite Dam. and r el a t ed thes e

t o r etur ns of l-oc ea n s t eel head trout t o t he ha tche r y .

In 1976. t here were 1 2 marked con t rol s f rom Love r Grani te Dam t ests

I

I

,

I

I

t hat r eturned as l-ocea n s t e e l h ead trout t o Dwors hak Hatcher y . Th is i s

11 .4% o f a l l Lower Granite Da m co n t ro ls - -fur t her confi rmi ng ou r e s timate o f

t he Dwo r shak Ha t cher y co n t r i bu t ion (15%) a t the t ime o f o u t mi g r a t i on . uc v- •

ever . o f t rans ported fish re t urning as adul ts f rom smelt s trans po r ted in

1975 . only 27 o f 285 l-ocean returns were of Dworshak H.;It ch ery orig i n . By

t h i s a nal ysis abo u t 9 .5% of the 60 .475 t o t a l s teelhead t r o u t t ranspo r ted •

o r 5 . 745 smol ts were actua l l y Dwo r sha k Hatc he r y s t o ck .
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Since t he prev ious ,nu ys i s shows a variat ion in pe r c ent o f Dwor sha k

Hatch ery smol ts i n group s marked a t Lover Gr ani te Dam f~ 9 .5 tD 17 .4%,

we can indica te a r a nge of transpor t contr ibutions o f a dul ts r e t ur n i ng to

Dworshak Hdtch~ry.

\Ie estimat e the r a nge in co n tribution o f t ra ns po r ted f ish to t h e

t ota l number of adults r eturning t o Dworshak Hat cher y i n 1978 to be

between 36 and 65%or 8, 864 to 15,271 f ish (Table 11) . The l arge benef i t

r ealiz ed f rom t r a ns por ting j uveniles of Dwo r s hak Ha t c h e ry origin d oe s no t

necessarily a ppl y t o o t her s t ocks of s teelhead t rou t in t he Snake River .

(The r eturn f ate of s teelhead t ro ut from Dwors h .lk Ha t chery has always

been signi ficant ly l ower than the r eturn rate o f the overall Snake Ri ver

run (Raymo nd 1975) . ) How ev er . i t Is apparent t ha t inte rcep ting s t eelhead

trout f r om Dwo rshak Hatche ry early in their s eawa r d mig r a tion a nd trans ­

po r ting t hem a rou nd d ams can br i ng posi t i ve benefit s .

The rationa le a nd comp u ta t i ons us ed t o es t ima te the r a nge i n t.r enspo r 'e

con t ributio n f o r adu l t s r e turning t o Dwo rs ha k is con ta i ned i n Appendix A.

1976 Out mi gra t i on

I n 1976 . we us ed t wo relea s e si tes a t Bonnevill e Dam. From 12 April

t o 5 t'f.ay . the r e Iea se site was o n the no r th shore . 1 mile below Bonneville

Dam a t t h e Washingto n Depa r tme n t o f Game 's boa t r amp ( t h is was ou r Bonne­

ville Dam r el e as e s ite f o r t he pas t s ev er al yea rs) . At t he end of Apr il

i t wa s discove red that r o ck f il ls and roads had been placed a c r o s s the

high wa t e r chann e l downstr eam f r om o ur po i n t o f r el e a se . Th i s co ns t r uc t ion

des t royed the effectiver.ess of th e r el eas e s i t e during high wat er periods

by c rea ting a c ul-de-sac .
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Table 11. - Computa tions for range of transport contribution f or ad ult s t ee l -

head trout r e t urn i ng t o Owo rshak Hat ch e ry i n 1977-78 based o n smolts marked

and s ubsequen t ly trans ported from Lower Grani t e Dam and unmarked smol ts trans ­

por ted from Li t t le Goose Dam in 1975 .1/

Range

Hi gh

I

Per cent of Dwors hak Hatc hery
smol t s in mar ked gr oups a t
Lower Gr a ni t e

Number of Dso r s hak Hatch e r y
s mo l t s trans po r t ed f r om
Lower Gr a n i te

l-ocean a ge Dwo r shak Hatchery
adults r eturni ng f r om t rans ­
port g r oup

Re t u r n r ate ( I -oc ean)

Predic t ed 2-ocean ag e Dworshak
Hat cher y adul ts

2
ye t u r n i ng f rom

trans por t g'rc up-,

Return rate (2-ocean)

Number of Dwo rs ha k Hat chery
s ec Lcs t ransported (Little Goo s e
and Lower Grani t e Dams)

Pr edicted total o f ad ul ts
r etu r n i ng to Owo rshak Ha t c h ery
due to trans port

Pe r c ent o f Dwo r s ha k Hatch ery Iyn
cc n t r t but .ed by tra ns portation"

17.4%

10, 522

27

0 . 257%

412

3.92%

226 . 122

8 ,8~

36%

9 . 5%

5 , 745

27

0 .470%

412

7.17

221 , 345

15 ,871

65%

I

I

l

1/ As sumi ng t hat a pp rox ima t ely 24 . 600 a dul t s will r etur n t o Dwo r shak
Hatchery i n 19 77- 78 spavni ng y ea r .

Y Se e Appendix A fo r comput a t ion o f predicted 2-ocean adult s o f Dw rsha k
Hat ch ery o r ig i n r e t urning from t r a ns po r t g roup .
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A new releas e s i te was d evelo ped at t he south aide o f the

Bonnev i l le Dam Powerhous e. Fish were released t h r ough a 6-1nch diameter

aluminum pipe in to t he outflow f rom the ice- trash s l uice c ha nnel. Releases

at this s it e were initiated on 6 May a nd continued t o the end o f the season .

Ret u r ns to date o f I-ocean s teel head t rout i nd i cate co ns ider a bly higher

t rans po r t benefi t for those hauled from Li t t le Goose Dam as compa red t o s t e e1 -

head trout transpo r ted f rom Lower Granite Dam i n 19 76 (tab le 12). trans port

t o c on t r ol benefi t s f rom t h e boa t r amp r ele as es wer e 78 2% for fi sh trans -

po r ted in f res h water a nd 613% for f i sh t r ans ported i n s alt ....a ter (10 pp t) ,

the trans port benefi t s from t he powerho us e r eleas e s ....e re 1 36% for fish

tra ns ported in fr esh water and 190% for fi sh t ranspor ted in s al t water. By

c on t r a s t . r e t.ur ns f rom thos e hau led from Lower Gr a n i t e Dam s howed transpor t

to co n t r o l benef its from t he power hous e r ele a s es o f 15% fo r fish hau l ed in

fr esh wa t er a nd 30% for fish hau led i n s a lt wa t er (5 pp t ) . Ret urus f rom the

boat ramp r elea s es indicated only a 2% transport benef i t fo r fis h ha u l ed in

f resh water a nd a 6% l os s fo r f i s h hau l ed i n salt water .

The l ower r eturn ra te fo r I-ocean f i sh from j uve ni l es trans por t ed from

Lower Gr a n i t e Dam in 1976 i s a concer n to NMFS . As a r e s ul t o f t h ese find i ng s .

majo r r esearch objec t i ves fo r 19 78 were sh if t ed t o pro v ide a means of deter -

•mi n i ng the cause of the differ e n t i a l r eturn r a t e f or s t eelhead trout t r a ns -

por ted f r om Little Goose and Lower Gran i te Dams .

Benefits r ela t i ng to the use o f salt wa t er i n transport remain u nclear

at th i s point . Benef its were inconsistent f or hauls from bo t h d ams •
•

Ba sed u pon t he high r eturn (0 . 599 t o 0 . 741 %) o f s t e el head trout

-t ransported f r om Litt l e Goos e Dam t o the Bonnevil le bo a t; r amp s it e , it

would a pp ear tha t r el ~as e s i t e i s a mo re s i gn i f ica n t elemen t in
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Ta ble 1 2. - - Prel 1ml nary r eturns t o Lit t l e Goos e Dam of l-ocean ag e adult s t e e l he ad trout f r om co n t r o l a nd trans po r t

• 28 May 1977 1;0r el eas e s o f sma l ts from Lower Gr an i t e and Litt l e Goose Dams In 197 6. Recover i e s were from

30 Nov emb er 197 7.

Little Goose Dam Lower Gr ani t e Dam

Releas e s i t e and Nunmer 1/ Transpo r t 2/ Number i l Trans port 2/
ex per i mental release cF- Number Perc enc b e ne fi ts ( %)- re.l cBsecF- Number Pe rce n t benefi t s ( %)-

e r ou oa

Contro ll l 7 .135 6 0 .084 16. 791 27 0 . 1 61

Bonnevill e Boa t Ram p

I
Freshwat er 10, 666 79 0 .741 78 2 .0 7.304 12 0. 164 2 .0
(trans por t )

4/
11 , 677 70 613. 0 16 . 504 25 - 6. 0Sal t I.IU t e r - 0 . 599 0 . 151

( t rans po r t)

Con t rol 2/ 22 ,279 33 0 . 148 17 .114 33 0. 193

Bonnevil l e Power house
Fre shwa t er 32 , 621 114 0 . 349 136 . 0 47 , 392 10 5 0. 222 15 . 0
( t ranspo rt)

4/
42 ,197 181 0 . 4 29 190. 0 52 ,6 41 132 0.251 30 .0Sal twa te r -

( trans po rt )

TOTAL 126 , 575 48 3 162. 707 334

1 57. 746

!.! Adjusted fo r i nitia l t a g l o s s .

1,./ Bas ed o n obse r ved r e t ur n .

1/ Adjusted for co n t ro l fi sh which wer e transpo r ted in t h e mass tran sport pro g ram a t Li t t le Goos e a nd
Lowe r Gr a n i t e DaIJl$.

!!! 10 ppt s al t wat er a t Little Goose Dam a nd 5 pp t s a l t wat e r a t Lower Gr a n i t e Dam
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transpo rt cons i d e ra tion than is the use of salt water during transit.

xeseareh a I med at loca t ing o p t imum sites fo r r elea s i nK trans por t ed fish

shou l d be continued .

RETURN OF ADULTS TO HATCHERIES . SPAWNING GROUNDS .
AND THE INDIAN FIS HERY

EnlDDeration of a du l ts r eturning to t he co l l ec tion f a cility a t

Lit t l e Goose Dam i s the pr ima r y means fo r eva l ua tion o f the co l lection-

t r ans port pro c e s s . However. adult r e tur ns to o t he r s ources provide

valuable insigh t r eg ard i ng r el iab i lity of t he trans port bene f i t es t i -

mates and may ind i cate whe ther homing o f t.ra napc r t ed fis h i s affec t ed

by t ransportat io n .

RETURN OF ADULTS TO HATCHERIES A.\1> SP.A'r.nNG GROtr.m S
ABOVE LI TTLE GOOSE DAM

As of 30 Novembpr . 44 ma rked adul t chinook sa lmo n f r om 1975 trans-

po rt and cont rol r el eas e s were r ecovered above Li ttle Goos e Dam- -33 a t

Rap i d River Ha tcher y (Idaho) a nd 11 o n sa lmo n s pa vn t ng g r o und s i n I dah o.

Of the 44 marked adu l ts . 30 o r 68% had es ca ped detect io n a t Litt l e

Goos e Dam. indicating t ha t more t ha n tvtc e as many t otal f ish r e t urned

to the dam t ha n were o bs erv ed at the collection facility . I n add ition ,

because 30 o f the 44 r eco ver ies we r e t rans po r ted fi sh. i t does no t

appea r that the homing ability o f tra ns po r t ed fish was s e rious ly impaired .

Adul t s t e e l head trout f rom 197 5 t ranspo rt a nd co n t ro l r elea s es
•

ha ve been o bserv ed a t INorshak and Pahs lme rol Hat c heries. As o f 30

Novembe r . a t o tal o f 55 ad u l t s r etur ning af te r 1 year a t s ea have be en
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f o und a t the t wo hatcheries. No e f fo r t ha s bee n expended o n s pa wni ng

g r ound su r veys becaus e s t e d h ea d trout s pavn in the s pr i ng when s t ream

flows a re increasing a nd 0 ther r esearch c ommitments take priority . The

most s ignif i ca n t aspect of the returns t o the hatch er tes i s a compar ison

of t o tal r eturns o f ou r t est f ish v s , the number hav ing been intercepted

a t Li t t le Goose Dam . Forty-two of the 55 ad ul ts mentLo ned above were

previously interc e pted a t Li tt l e Goose Dam. i nd i ca t i ng a r ecove r y

efficiency f or s t ee l hea d t r ou t at t he dam o f 76%.

RE11JR.~S TO THE I NDI AN' FISHERY

I n 1977 , 41 tagged s teelheed tro ut t ha t had been either tra ns-

po r ted to Bonne vi lle Dam o r r e l ea s ed as co n t r o l s f rom Littl e Goose o r

tcver Gr a n i t e Dams i n 1976 were r eco vered in t h e Indian fishery . Admit tedly,

neither trans port benefi t s to l ower r i ver fi sheries no r po t en t ia l adver se

homi ng implicat i ons can be d rawn f rom 41 r ecoveri es f rom 10 differ e nt

r el eas e g r oups (Ta bl e 13 ) . However , in 1978 when z-ccean r eturns become

a va ilable . it will be tepor r ane t o eva l ua t e t he ra te o f r eturns to t he

I nd i a n Fishery and t o Little cccse D8J1' .
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Table 13 . - -A co mpa r iso n be t ween trans port ed and nontran s ported g ro ups of l - ocean a ge steelhead t rou t ba sed

on numbers o f transpo r ted and nont r ans ported j uven i le fi sh f rom Litt l e Goose and Lower Granite Dams in 19 76
tha t were r e c a ptur ed as a du l t s 1n t h e Ind i an Fishery i n th e l ower Col umb i a River , 25 Augus t t o 1 Oc tober 19 77 .

__e o_. . .

Tra ns port ed from Transpo r ted f rom
Little Goos e Dam Lower Grani t e Dam

Release si t e and
experimental Number 1 / Recaptured as Adul t s Number Recaptured 8S Adults

gro u ps Release d - Num er Perce n t Rel eased Number Percent

Con t rol 29 .414 2 0.007 33 .905 2 0 .006

Bonneville Boa t Ramp •
~

Fresh water 10 ,666 3 0 . 028 7. 304 3 0.041
~ ( transport )

Sa l t water 11 .677 3 0 .026 16 .504 0 0 .0
( t r a ns po r t )

Bonneville Powerhouse

Fr esh water 32 ,621 6 0 .018 47 ,392 9 0 . 019
( t r a nspo r t )

Sa l t vc t er
( t ra ns po r t ) 42 .197 6 0 .014 52 ,641 7 0 .01 3

TOTAL 126, 575 20 157, 746 21

u Adj us ted fo r initial tag l os s.



SUMHARY

1. Because o f dro ught co nd i t ions in the Pac:if ic ~'or thwest , flows in

the Snake River were a t an a l l t ime l ow Guring t he s pr i ng migra t i o n

o f j uven i l e sal moni ds . As l~ s pil l i ng occur red a t the dams . emer genc y

measures wer e taken to co l l ec t a nd tra ns port t he fish f r om upr i ve r

dams t o s a f e r el ea s e s i t es in the Colunbia Rive r below Bonnevil l e Dam.

We es t ima ted t hat abo u t 7 mil l ion j uve nile s almonids would r each Lover

«

Gr a n i t e Dam. Howeve r , o n l y a bo u t 50% o f t he expec t ed juvenile s a rr i ved . •

and t hes e a r rived later t ha n u sual a nd wer e i n gene ral ly poo r con-

di tion . Abou t 81% o f the 3 .4 mi l l ion j uvenil e s a lmoni ds t hat r e a ch ed

the dam wer e collec t ed a nd eeae trans ported downs t r eam- -abou t 2 . 0

million f r om Lower Gr an i te Dam a nd 0 . 7 mil lio n f r om Littl e Goos e Dam .

2 . In t rucking o pe r a tions a t; Lowe r Gr a nite Dam. 1. 3 mil lion salmonid s

were tra ns ported . Of the s e . 126 , 794 ch i noo k sa l mo n a nd 116. 828

s teel head trou t were marked fo r t ests compa r i ng the us e o f sal t wa t e r

vs . f resh water during tra ns por t. The r elative sur v i va l a t tva

rel ea s e s ites belo w Bonneville Dam was a l so t ested .

3 . Ba s ed o n samples held a t; Bonnev ille Dam , del a yed mortali t y o f c h i noo k

s a lmo n trans ported by t r uck wa s abou t 30%.

4 . Tte trans por t ation phase o f a 2- year a i r t r a ns por t s t udy wa s co nc l ud ed

i n 19 77 . Ch i nook sa l mon smolts we r e air -dr opped i n to the Col umb i a

Riv er near Bea co n Roc k St a t e Pa rk . Washing t o n (41 ,092) a nd nea r

Astoria , Or egon (3 5 ,333) .

5 . To a c co mmodat e the large numbe rs of fish a t Lower Gr a ni te Dam , ba rg i ng

wa s i nstitu t ed fo r t he fi r s t time i n our crenspo r t ope r a tio ns . Ove r

3 . 5' mill ion s a l moni ds wer e barg ed f rom var i ous hatch er i es and f rom
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lDwer Gr an ite Dam . At Lower Granite Dam r elatively f ew fi sh were

barg ed because t he run never fully mater i a l i z ed . Howev er. severa l

h undred thousand sma l t s wer e barged i ncluding 62.000 mar ked fish .

All barged f ish were released abou t 1.5 miles be low Bonnev i lle Dam.

Fi rs t - year operations wi th t h e barge were considered ex t remely

s ucces s f ul .

6 . Full screeni ng of t urbine intakes was accomplished fo r t he fir st

t i me rat Lower Gr a n i t e Dam; etx conventional scre e ns a nd t hree new

a dj us tab l e- - a ng l e s c ree ns were us ed. Testing was l i mited to the

a dj us table angle scr eens . Recomme nda tions fo r futur e sc r ee n acq ui ­

s i t ions have be en made to the Co r ps based on th e following findings:

a) Adjustable angle scr eens s houl d be used in the bulkhead s l o t .

b ) The 33% perfo ra ted plate backing f o r sc r e ens sl-oul~~ be used .

c ) Screen a ng le s hou l d be 650 .

d ) Lights shou l d be i nsulled o n a ll sc r eens .

Traveling sc reen s t o be used a t Lit tle Goos e o r Lower Gr a n i t e Dams

shoul d conform t o the a bov e crit eria t o pr oduce maximum gui da nc e

while mi nimiz ing desca1 i ng a nd i nj ury . •

8.

••

,)

•

7 . Descal i ng r ate fo r ch i noo k s almon sa mpled f r om ga t ewel ls a t l ower

Gr a n i t e Dam wa s t he high est r e co r d ed (~bou t 277.) . Sever e mi Rra ­

tion co nd i t ions brough t; o n by t he reco rd l o w river flows wer e

t he likely ca use o f the high rat e o f descaling .

At Li t tie Goose Dam 669 ,000 juven ile s a lmon i ds we r e co llec t ed ; mos t

were mass tra nsported . Howeve r , 123, 3 57 ch i nook salmon, 69 , 392

s tee1head trout, 1 63 sockeye salmo n a nd 121 coho s a lmo n wer e mar ked

fo r transport t ests . Tests were des i gn ed to compa r e differences in

s ur v i val of juveniles t r a ns ported i n s al t wa te r ( 10 ppt ) vs . f resh
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water. The average mor t a li ty after t ranspo r t varied from 21.3 to 42 . 5%.

fo r chinook salmo n a nd from 10.5 to 16 . 1% for s t ee l h ead trout .

9. Testing a new or ifice co nfigurat i on to enhanc e smal t passage from ga te­

wells a t Li ttle Goose Dam wa s pl a nned . a nd t he a ppa r a t us fo r t est i ng

was inst alled. However . t e s t i ng was def e r red until 1978 because o f

s pe c ..i.a l flow and t u r bine ge nera tion r equ iremen t s i n 1977 .

10 . Pr el iminary r e t urns o f ch i noo k s a l mon adults f rom smo1t s tra ns po r t ed

f rom Lower Grani te Dam in 1975 indica t e a trans por t benefi t (increa s e )

of abou t; 60% .

11. Retur n of s teelhead trout adul ts f rom smol t s tr ans ported f r om Lower

Gr a nite Dam in 1975 s how a benefit o f 1 61 to 203% depending o n treat­

ment g ro up . Transpo r t data f rom t hese marked fish plus those mas s

trans por t ed as s mo l ts f r om Li ttl e Goose Dam ind icate that adul t r eturns

from tra nspor t ed smol ts acco un t ed fo r 36 t c 65% o f the adults r eturn i ng

t o Dwo r s ha k Hatche r y i n 1977-78 .

12 . Very few 1-ocean age chinook s a l mon r e t urned from fi sh marked a nd tra ns ­

por ted f r om Lowe r Gr an i t e and Li t t l e Goos e Dams i n 1976 . Ret u r ns o f

marked s t e e l hea d t r out tra nsport ed from co ve r Gr a ni t e and Littl e Goos e

Dams in 1976 indica te t ha t benefi t s were co ns i de r ably gr ea t e r f or f i sh

transpor ted fro m Little Goose Dam t han f or fish trans port ed f rom Lower

Gran ite Dam .

13 . We have continued t o moni to r r e t ur ns of adults t o hatcheries a nd s pawni ng

grounds above Lower Gr a nite Dam. and t o spo r t a nd I nd ian fishe ries .

The s e data a r e par ticul arl y usefu l fo r e s t ab lishing tra p eff iciencies a t

t he collection dam (Littl e Goose) and fo r moni tor ing homi ng o r s t ray ing

o f various t r ans por t gro ups .
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o f 0 .471%

-
APPENDIX A

The rat ionale a nd compu t a tions us ed t o estimate t h e r a ng e i n contri-

bution of tra ns po r t at ion to a dults r eturning t o Dwo r shak Hat chery a r e

illus tra t ed be l ow. The figur es used to o b t a i n the h igh es t ima te are us ed

a s a n example . Thus, 9 . 5% 8S deter mi ned f r o m r eturning ad ul ts o f Dwor sha k

Hat cher y o r ig i n is used fo r t h e propor tion of smelts of INo rshak Hatchery

or i gIn t hat wer e marked at Lower Grani t e Dam. Thus , 9 .5 %o f t he 10,475

total steelhead trout t r a ns por t ed or 5,745 smalts were DIoo rshak Ha t chery

s tock . Twenty- seven ad ul t s r eturned from t he 5.745 sme l ts transported.
27

resulting in a re t u r n r a t e o f 0 . 470 % (5745)-s imllar t o the r e t ur n rate

285
( 60.415) of a l l Lower Gra ni te Dam l-ocean r etur ns f rom smel ts

tra ns por t ed i n 1975 .

If we a s sume , then , t ha t a r - e e ea e a du l t r eturn r a t e o f 0 . 470% ca n be

a ppl ied to t he 215 , 600 ~rshak Hatcher y smol t s t r a ns ported from Littl e Goose

Dam (44 % of t he 490. 000 s tee l head trou t t r ansported i n 1975) then 215 , 600 x

0 .470% ~ 1 .013 unmarked , un i dentified l-oc ea n adul ts r etur ned to Oworsha k

J

i dentified adults becomes 1 ,040 o r 97 % o f t he 1 ,075 l -ocean r e t u r ns at

Hatch ery fro m g ro ups t r a ns por t ed; thi s a dded t o 5 ,745 x 0 .470% 27 mar ked

,

Dworsha k Hatc hery in 1976 .

As sumi ng t he r a t i onal e fo r 1976 ( l -o c ea n re turns ) is valid , we must

hav e the f i nal r eturn of 2-ocean fish t o &~rshak Hat chery t h i s spr i ng t o

comple te the eval ua t i o n . Lacking final r eturns le t us make 2 a s sumptions :

( 1) Accep t t he es timate o f 24 , 600 adu l t r eturn t o Ilw'o r s hak Ha t cher y

ba s ed o n t he marked po pu La t.Lo n released f r o m the ha tcher y and recap tured a s

adults a t Li ttle Goose Dam . ( ~ te : t he number o f a du l ts r eturning t o Dwors hak

Hatc her y as of 20 Apr i l 19,8 confirms this er t Ima t e , }

52

,



• (2) Accept o ur es timate o f 30,000 total z-ocean steelhead tro u t a t

Lit tl e Goose Dam in fall 1977 based on age clas s composition det ermi n ed by

observations o f a d ul ts a t the fish viewing r oo m at Little ccc s e Dam.

• On this premise, 82% (2 4,600) of the z-ccean coun t at Lit tle Goose Dam
30,000

•

•

•

should be bound fo r Dworshak Hatchery. This fall there were 503 marked

adult 2-ocean steelhead tro ut t hat returned to Little Goos e Dam f rom the

5.745 smal ts of Dwo r shak Hat chery origin transported f r om Lower Grani te

Dam . There fo r e , we migh t expec t 412 (8 2%) o f t h e s e t o be o f INo rsha k

Ha t che ry or ig i n .

The 412 marked r eturns from 5. 745 sma l t s of Dworshak Hat che ry or i gi n

marked and released a t Bonn eville Dam produces a r eturn ra te o f 7% fo r 2-

ocean returns. I f a re tu rn r ate of 7% is assigned to t h e unma r k~l sma l t s

trans ported f rom Little Goose Dam, the contribution then is

21 5 ,600 x 7% - 15 , 092 and

• 5.745 x 7% • 40 2 wi th a t o t a l t r ees por t ccnt r tbut tcn

•

•

•

•

I.

o f 15 .494 o r 63% o f the t l"t al 2-ocean a d ul t s returning

to Dwo rsha k Hatcher y in 1977-78 . Th is compa r es favorably with t he 57% t r a ns-

po r t benefit c a l cu l a t ed by compar i ng t he 1 .4% r eturn t o Littl e Goose Dam with

the best previous ha tchery r etu r n o f 0 .6%. Fur ther, the 7% r eturn r a t e i s

not t oo far f rom Raymond ' s ( 1975) estimate of the adul t r eturn t o t he

Col umb ia Ri vp r f rom smolts pas sing The Dal les Dam ( 5 to 7%) .
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APPENDI X B

The fo l lowing t ables c ompr i se Appendix B:

L Da t e , brand positio n, wi re t a g co de , releas e l o cation, and
numbe r o f j u ve n i le ch inook s almon and s t eel hea d trout marked and
r eleased a s con t r o l s above Lowe r Gran i te Dam, 19 77.

2 . Date, brand pos i t i o n, wi r e t ag co de , and number o f juvenil e
c h i nook sal mon a nd s teel head trout marked a nd trans ported i n 5 ppt
s al t ....a ter by truc k f rom Lower Gr a n i t e Dam to Dal t o n Po i n t , 19 77.

3 . Date , brand pos ition, wi re t a g cod e , a nd numb er o f j uvenile
chi nook sa lmon and s t e e l head trout marked and trans ported in 5 ppt
s al t water by truc k f r om Lo....e r Granite Dam t o Bonne vill e Dam, 1977. •

4 . Da t e , br and pos i t i on, .... i r e t a g code , r e l ea s e l oca tion, and number
o f j uvenile c h i nook sa lmon ma r ked a nd trans ported in 5 ppt s a l t
wat er by a i r plane f r om Lo....e r Gr an i t e Dam, 197 7 .

5 . Da t e , b rand pos i t i on , wir e t a g co de , r elea s e l o cat ion, a nd number
of j uvenile ch i noo k s a l mo n a nd s t ee l head trout ma r ked and t r e i.e­
po r t ed by ba r ge from Lower Gr a n i t e Dam, 1977.

6 . Da te , trans port med i um, brand posit i on, wire t a g code , r elea s e
l ocatio n , and number of c h i nook s a l mon a nd s t e e l head trout marked
a nd trans ported by tr uck f r om Little Goose Dam ( tes t) o r rel e a sed
a t Li t t l e Goose Dam (co nt rol ), 1977.
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• Appendi x Table l .--Date, brand position. wi re tag code , release l ocation. and
numb er of j uvenile ch inook s al lOOD and s t eelhead trout mark ed and rele ased
as controls above Lower Granite Dam. 1977 .

• Da t e
Brand positloJ!

and s ynDo l
wire1./

tag co l o r Release s i t e
Chinook St e elhea d
salmon t ro ut

•

•

•

•

•

•

4/25

4/26

4 /21

4/30

5/2

5/6

5/ 10

5/ 14

5/14

5/16

5/19

5/23

5/25

5/31

6/3

6/9

6/ 13

6 / 15

LA- K

LA- K

LA- K

LA- K

LA-K

LA- K

lA- x

LA- '"

RA- '"

LA- '"

lA- '"

LA- :,

LA- •

LA- •

lA- •

LA- "

lA- "

LA- ::..:

W-Y-Gr

W- Y- Cr

W- Y-Gr

W-Y- Gr

W- Y- Gr

W- Y-Gr

W- Y- Gr

W- Y-Gr

W-Y-Gr

W- Y- Gr

W- Y-Gr

W-Y-Gr

W-Y- Gr

W-Y-Gr

W- Y-Gr

W- Y- Gr

W- Y- Gr

w- I-G r

Cla rkston WA

Clarkston WA

Clarks ton VA

Cl a rks to n WA

Clarks ton WA

Cl ar kston WA

Sub to t al s

Cl arks t on WA

Cl arks to n WA

Cl arks ton WA

Clar k ston WA

Clarksto n WA

Subto t al s

Clark s ton WA

Cl arks t on WA

Clarkston WA

Cl arks ton WA

Subto tals

Clark s to n WA

Clark s to n WA

Clarks ton WA

Sub to tals

TO TALS

( No. )
3616

440 5

214 5

142

1612

2801

1598 1

3733

1403

28

4344

892

10400

2939

148 5

1 229

2110

716 3

2193

1982

4175

38 . J2S

(No . )
462

1315

2325

3612

1724

1114

11152

2375

943

146 7

1148

5933

1671

180 2

3461

3444

10378

1582

20 28

2079

5689

33 , 1 52

• 1/ LA i ndicat e s brand pos i tion; l e ft ant erior.

!/ Co l ors o f wi re tags : W-White; Y - Yel l ow; Gr-Green

•
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Ap pendix Table 2.-- Date . brand posi tion , wire tag code, and number of
j uvenile chinook eafnc n and s t e e l head tro ut marked and transpo r ted i n
5 ppt salt water by truck f rom Lower Granite Dam to Dalton Poi nt , 1977 .

Brand 1/ Wir eY Ch inoo k Steel headpos ition-
Da t e and s ymbo l t ag co l o r Re l ease s i t e s al lOOn t ro ut

( No. ) (No . )
, I4/25 RA-F W- O- YDX Dal to n Point 265 1 568

4/27 RA- F W-O-VOX Dalton Poi nt 6334

4/ 28 RA-F W-O-YOX Dal t o n Point 405 4370

4/29 RA- F W-O-YOX Dalton Point 2212 40 57 f

5/3 RA- F W- O-YOX Oal ton Po i nt 3895 5250

5/ 10 RA- F W-O- YOX Dal to n Point 5236 46 54

5/13 RA-F W-o-YOX Dal to n Point 5145 3200 I·

5/ 16 RA- F W- o- YOX Dal ton Point 6823 19 57

5/ 19 RA- F W- o- YOX Dal eon Po In t 1623 2239

5/ 25 RA-F W-Q-YOX Dal to n Poin t 1567 4089 •
6/ 6 RA- F W-o-YOX Dal ton Point 2275 475 6

6/9 RA-F W-D-YOX Dal to n Po i nt 2572 2821

6/15 RA- F W-o - YOX Dalton Point 2327 2938 •
TO TAL S 43 .065 40 ,899

•
!I RA ind i cates brand pos iti on ; righ t anterio r .

?J Colo rs o f wire tags; W-Wh i t e; o-Orange: VOX-Yellow Ox i de ; V- Yellow .

1
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" '.,;, pendix Table 3.--Date. brand position, wi r e ta g code. and number of
juvenile ch inook salmon and s teelhead trout marked and transported i n
5 ppt salt water by truck f rom Lower Grani t e Dam to Bonneville Dam. 1977 .

11 WireY Chi nock SteelheadBrand position-
Da t e and syttbol tag colo r Release s i te salmon t ro ut

( Nn . ) (No . )
4/26 RA- .. W- Y-Lt8l Bo nnev i lle Dam 5986 1634

·~ / 28 RA- .. W-Y- Lt 81 Bo nnev il le Dam 3101 5480

5n RA- .. W-Y- LtBl Bonnevi lle Dam 6281 2218

5/3 RA- .. W-Y-Lt81 Bonneville Dam 1535 4104

5/9 RA- .. W-Y-Lt81 Bonne vi lle Dam 577 1

5111 r..A- -e W-Y-LtBl Bonneville Dam 3645 1976

5/14 RA- .. W-Y- Lt Bl Bonneville Dam 4385 2854

5/17 RA- .. W-Y-Lt81 Bonnevil l e Dam 3835 2677

5/23 RA- .. W-V-Lt8l Bonnevil l e Dam 3200 3096

5/ 31 RA- .. Y-Y-Lt8l Bo nnev ille Dam 2851 2335

6/8 RA- .. W-Y-Lt81 Bonneville Dam 3096 4328

6/ 8 RA- .. W-Y- O Bonnev ille Dam 119 966

6/ 13 RA- .. v-r-o Bonnevil le Dam 3678 3563,.
6/17 RA- .. W-Y-O Bonne vi lle Dam 3692 1775

TOTALS 4 5 ,4 04 42 ,777

Y RA indicates brand pos it i o n ; r i gh t anterio r .

••
1/ Go l o r of wi re t ags; W- Whi te; Y- Yel low; LeSl -Ligh t Blue ; O-Drange .
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Appendix Table 4 . --Dat e . brand pos i t ion. wi r e tag cod e . re l ea s e location.
and number o f j uv enile chinook salmon marked and t ransported In 5 ppt
s al t wat er by a i r plane f rom Lower Grani te Dam . 197 7.

Brand po s l tio n~:l Wi re!I Ch i noo k
Date and sy rd:!o ! t ag col o r Re leas e si te sa lmon

(No . )
4/ 29 RA- s W-YOX-R Bea con Rock 9900 ,

~

5/5 RA- , W-YOX-R " 7248

5/5 RA- , W-O-R " 2558

5/ 6 RA- , W-Q - R " 10, 531 )

5/11 RA- , W- O-R " 4698

5/11 RA- d w-o-w " 6151

Sub- to t al 41 ,092 ,-

4/30 RA- ... W- Y-R Tong ue Point 10 ,227

5/1 RA- ... W- Y-R " 1856

5/1 RA- ... w- Y-Dl " 1821

5/ 9 RA- ... W- Y-Bl " 4640

5/ 12 RA- c, W-Y- In " 8455

5/12 RA- ... W-Y-R " 2334

Sub- to tal 35, 333
)

TOTAL 7& .425

J
1/ RA i ndicates brand position ; r i ght anterior .

II Col ors of wi re tags ; W- Wh i t e . O-Orange , Y- Ypllow, R- Red, DI-Bl ue ,

VOX-YelloW' Oxide .

58



•
Ap pend ix Table 5. -Date . brand position, wire tag code . release l ocation.

and number of juvenile chinook salmon and s tee l head t ro ut marked and
transported by barge f rom Lower Gra nite Dam. 1977 .

Brand 1/ .;» Chinook Stee1headposition-
Date and s ymbo l t ag color Release s ite salllDn trout

( No . ) ( No . )
5/ 4 RA- 3 \1- ¥--LtGr Bonneville Dam 10. 510 8930

5/5 RA-3 \I -Y-L t Gr Bonnev i lle Dam 1185

5/26 RA-w \I -Y-LtGr Bonnev il le Dam 5934 7579

" 5/27 RA-
w

\I -Y-LtGr Bonneville Dam 4264 2518

6/ 2 RA- c W-Y-LtGr Bonneville Dam 10 .920 6378

6/3 RA- ( \I-Y-LtGr Bonne v i lle Dam 3]40
I'

TOTAlS 31.62 8 30 ,330

I'

.'

.'

I

11 RA i ndicates brand position; r i ght anter ior .

y Colors of wire tags : W-\lhite . Y-Y~ll')lJ. Lte r -Li ght Green •
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AppendiJr. Table 6 . - -Date. t r a ns po rt medium . brand po s ition, wire tag code.
r elease location. and nUDi> e r o f chinook salmon and s tee1head trout
mar ked and tra nsported by truck f r om Li ttle Goose Dam (test) o r r e l ea s ed
a t Li t tle Goose Dam ( con t ro l) . 1917 .

Brand 2/
Transport position 11 Wir e t ag- Rel ease Ch i noo k Stee lhead

Date med ium and syubo l - co lo r si te sa l mon t rou t

(No. ) (No . )
April 29 - Sa l t RA-'X W-Y-Y Bonneville 4 3,334 22 . 9 16

June 16 wat er Dam
10 pp t

I
May 2 - Fre s h RA-X W-Q- G Bonnevil le 41 ,677 24 .272

J une 20 wat e r Da m

May 2- 11 No LA-Y w- y-p Little 16, 535 11 , 209
t r a ns port Goos e Dam

•Y.a.y 17 - No LA-"" w-y-p Li ttle 21 , 811 10 , 995
J une 16 t r e ns po r t Goose Dam

TOTALS 123 , 357 69, 392 •
!I RA i ndicate s bran d pa s i t i on; righ t an te rio r

LA indicates brand posi tion ; l e ft an t erio r

J
u Colors on wire t a gs; W-Whi te . Y- "el.l ow, c-o renge , G-Gr e en , P-Pink .

J
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