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ABSTRACT 

The largescelr  developrnont of water re- 
sourcta on the Columbia River ayskm, with 
construction of numerous large dame on the 
maill river and tributary &-earns, pnws mnny 
qmcinl prohlcrnn for ngnrwirn ~ I I R I ~ I I R ~ I ~ I U  lor 
I)rovidit~g enle pnsangc fur  rnigrn111 nl~arlroni- 
ous fiah. One of these problems is   he design 
of fishwaya for adult rnigranb a t  h i ~ h  damn. 
Experience on the Columbia River han bean 
confined to fishways requiring a total vertical 
awant of lesa than 100 feet. McNsry I h t n ,  the 
hiphmt dam with fishways on the Columbia, 
requirea an aacent of 02 Icct. Pcltnn Dam on 
the Urnchutes River, a tributary of the Colum- 
bia, has fiahwnys requiring a total ascent of 
188 feet, although thin haipht is  attained 
prndually over a dlatance of almost 3 miles. 
bovaral damn now pro  osed, however, would 
rrquiro that finh nacen8much greater heights. 
The queetion arisea an to whether the yool- 
and-overfall fishways now conventional nn tho 
Columbia River would bo practical with tlamn 
WO, 400, or  500 fat t  high, o r  whether the mi- 
grating fieh would tire after a few hours and  

' Haeunrch finanrod by the U. S. A r m y  Corps of 
Enginccrn a# a part n1 u Irroud prouram of Fisharies- 
Enylnccrlng Rmoarch lor t l ~ e  purpnm of providing 
doniEn critarim for finh~punnagc facllltloa at Corpn 
projcrto on h a  Colurnl)ia Rivor. 

fail to complete paasagr: throuph euch fish- 
ways. 

Another corlmrn in thr  ~)n~aih i l i ty  thnt mi. 
fieh might t~ecrome f s t i p e d  hacauoe 

tho e frr ts  of n a c c r ~ d i ~ i ~  h h w a y a  at  marl)' gratil'f . 
damn ~r:rwnulnterl. 111 thr (:trlt~mhia Rivrr 
nrlult I I I ~ G I . L I I I ~ R  I I I R Y  ~ V I ,  I I I  I I R I Y Y I ~  n~ lnflny n n  
1 0  rnaj~)r  clnlne Imlow r t a c l ~ i t ~ p  tht.il.   pawning 
arcnn. Whether o r  no1 a tola1 asccnt of an 
marh  an I,OW feet ill ponl-and-ovcrlall finh. 
ways would f a t i ~ u c  fish to the degree [hat 
they might ha ~ ~ n a h l e  to reach spawning BrCaA 
or  to roprnduee successSully hen hcen a matter 
of apprthcnmive ~pcru la t io r~ .  

I n  an attempt tn prnvidc at  leapt partial 
answers to thrsc and other questions rehtetl 
to the hohnvior rind performnnce of r n i ~ r a t i n p  
f i ~ h  it1 I)o~dand-nvcrff l l \  h h w n y ~ .  n series of 
ttatn W R R  111nde ill specially r l e ~ i ~ t ~ r d  e x l ~ t - i -  
mentnl structures in which f iuhway~ of  &rent 
height could hc nirnulatnd. 

MATKHIALS ANI) METHODS 

The expcrinirnts wore cor idu~.~rd  in ih r  
F i~her iee .Engi~~eer i~ tp  R c n e ~ r c h  Lnhnratnry at 
Bo~ineville 1 h n  on the Colwnbin River using 
A pair of "nnrllese" fishwaja. Thtsc: rxpnri. 
rnetitnl h h w a y n  were p o o l - a n d - o w r f d  IYJICR 
c o n a ~ r u t ~ ~ r r l  An  hat ~ a r h  n ~ n d e  a r.ntnplrte cir- 
cuit (F igure  1 J ,  wlth the hiphest pool co11- 










