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ABSTRACT

T h i s  p r o j e c t  m o n i t o r e d  t h e  d a i l y  p a s s a g e  o f  smolts d u r i n g  t h e  1 9 8 5
spring o u t m i g r a t i o n  a t  t h r e e  migrant t r a p s ,  o n e  e a c h  o n  t h e  S n a k e ,
C learwate r ,  and  Sa lmon r i ve rs .

Y e a r l i n g  c h i n o o k  m i g r a t i o n  r a t e  b e t w e e n  S a l m o n  R i v e r  r e l e a s e  s i t e s  a n d
t h e  S a l m o n  R l v e r  s c o o p  t r a p  a v e r a g e d  2 3  k m  p e r  d a y ,  a b o u t  h a l f  t h e
m i g r a t i o n  r a t e  f o r  t h e  s a m e  b r a n d  g r o u p s  w h e n  m i g r a t i n g  f r o m  t h e  S a l m o n
R i v e r  t r a p  t o  t h e  S n a k e  R i v e r  t r a p  (48 k m / d a y ) .

A v e r a g e  m i g r a t i o n  r a t e s  f o r  b r a n d e d  c h i n o o k  a n d  s t e e l h e a d  b e t w e e n
re lease  s  I tes  and  the  head  o f  Lower  Gran i te  Reservo i r  were  bo th  near  27  km
per  day .

T h e  y e a r l i n g  c h i n o o k  m i g r a t i o n  b e g i n s  i n  e a r n e s t  w h e n  S a l m o n  R i v e r
d i s c h a r g e  m a k e s  a  signif icant r i s e  i n  e a r l y  t o  m i d - A p r i l .  Most year I I ng
c h i n o o k  p a s s  i n t o  L o w e r  G r a n i t e  R e s e r v o i r i n  Apr i l  f o l  l o w e d  b y  p a s s a g e  o f
s t e e l h e a d  i n  M a y .  Ch inook  smo l  t recap tu re  da ta  f rom the  Snake  R ive r  t rap
s u g g e s t  a  s t r o n g  d e p e n d e n c e  o f  m i g r a t i o n  r a t e  o n  q u a n t i t y  o f  S n a k e  a n d
Sa lmon r i ve r  discharge.

T h e  a b i l i t y  o f  t h e  S a l m o n  R i v e r  t r a p  t o  c a t c h  rear l  i n g  c h i n o o k
decreased as  d ischarge  inc reased.  N o  c o r r e l a t i o n  b e t w e e n  d i s c h a r g e  l e v e l
a n d  e f f i c i e n c y  w a s  o b s e r v e d  a t  t h e  S n a k e  o r  C l  earwater  t r a p  f o r  c h i n o o k  o r
s tee lhead  smo l ts .

D a i l y  a n d  s e a s o n a l  descal  i n g  r a t e s  w e r e  c a l c u l a t e d  f o r  e a c h  s p e c i e s  a t
e a c h  t r a p .  R a t e s  w e r e  h i g h e s t  f o r  h a t c h e r y  s t e e l h e a d ,  i n t e r m e d i a t e  f o r
f i n g e r l i n g  c h i n o o k , a n d  l o w e s t  f o r  w i l d  s t e e l h e a d .  Descal i n g  r a t e s  w e r e
genera l l y  lower  in  1985  than  in  1984 .

When compar ing  the  s i ze  o f  smo l ts  in  the  Sa lmon and  C learwate r  r i ve rs ,
t h e  f o r m e r  r i v e r  h a s  s m a l  l e r  rear l  i n g  c h i n o o k  a n d  l a r g e r  h a t c h e r y  a n d  w i l d
s tee lhead .  S a l m o n  R i v e r  h a t c h e r y  s t e e l h e a d  s m o l t s  i n  1 9 8 5  a v e r a g e d  2  c m
smal ler  than in 1983 and were much heal th ier  than in 1983.

R9FSl95BM



I NTROD UCT I ON

T h i s  i s  t h e  t h i r d  a n n u a l  r e p o r t  o f  t h e  I d a h o  D e p a r t m e n t  o f  F i s h  a n d
G a m e  (IDFG) smolt m o n i t o r i n g  p r o j e c t .  The work is funded by Bonnevi l le
P o w e r  Admin is t ra t io in  (BPA) p u r s u a n t  t o  t h e  N o r t h w e s t  P o w e r  P l a n n i n g
Counc i l ’ s  F ish  and  Wi ld l i f e  Program.  I n f o r m a t i o n  o b t a i n e d  i s  s e n t  d a i l y  t o
t h e  W a t e r  B u d g e t  C e n t e r  (WBC) a n d  i s  p a r t  o f  t h e i r  C o l u m b i a  R i v e r
s y s t e m w i d e  d a t a  b a s e  o n  w h i c h  t h e y  m a k e  r e q u e s t s  t o  h y d r o p o w e r  p r o j e c t
o p e r a t o r s  f o r  e n h a n c e m e n t  o f  t h e  d o w n r i v e r  s m o l t  m i g r a t i o n .  Wate r  s to rage
f o r  h y d r o e l e c t r i c  g e n e r a t i o n  c a n  s e v e r e l y  r e d u c e  f l o w s  n e c e s s a r y  f o r
downs t ream smo l t  m ig ra t ion .  Thus, the NWPPC proposed a “Water  Budge-t”  for
a u g m e n t i n g  s p r i n g  f l o w s .  A d d i t i o n a l l y ,  i n f o r m a t i o n  o b t a i n e d  f r o m  t h i s
p r o j e c t  p r o v i d e s  t h e  IDFG w i t h  e s t i m a t e s  o f  q u a n t i t y ,  q u a l i t y ,  a n d  t i m e  o f
p a s s a g e  o f  h a t c h e r y  a n d  w  i  I d  s m o l t  s t o c k s  a s  t h e y  I  e a v e  e a c h  o f  I d a h o ’ s
major anadromous f ish producing drainages.

T h i s  p r o j e c t  i s  m a d e  p o s s i b l e  t h r o u g h  t h e  P a c i f i c  N o r t h w e s t  E l e c t r i c
Power  P lann ing  and  Conserva t ion  Ac t  o f  1980 (P.L. 46-501), which g ives BPA
t h e  a u t h o r i t y  a n d  r e s p o n s i b i l  i t y  t o  u s e  i t s  r e s o u r c e s  t o  “ p r o t e c t ,
m i t i g a t e ,  a n d  e n h a n c e  f i s h  a n d  w i l d l i f e  t o  t h e  e x t e n t  a f f e c t e d  b y  t h e
development and operat ion of  the Federal  Columbia River Power System., ,

T h e  w a t e r  b u d g e t  i n  t h e  C o l u m b i a ’ s  S n a k e  R i v e r  t r i b u t a r y  i s  1 . 1 9
m i g r a t i o n  a c r e - f e e t  o f  s t o r e d  w a t e r  f o r  u s e  b e t w e e n  A p r i l  1 5  t h r o u g h  J u n e  15

t o  e n h a n c e  t h e  s m o l t  m i g r a t i o n .  To  p rov ide  in fo rmat ion  on  smo l t  movement
p r i o r  t o  a r r i v a l  a t  t h e  l o w e r  S n a k e  R i v e r  r e s e r v o i r s ,  t h e  I d a h o  D e p a r t m e n t
of Fish and Game monitors the da i  I  y passage of smol ts at  the head of  Lower
G r a n i t e  R e s e r v o i r  a n d  1 0 2  m i l e s  u p r i v e r  a t  W h i t e b i r d ,  I d a h o ,  o n  t h e  S a l m o n
R ive r .  T h i s  i n f o r m a t i o n  a l l o w s  t h e  W a t e r  B u d g e t  C e n t e r  t o  a n t i c i p a t e  r i v e r
d ischarge  needs  in to  Lower  Gran i te  Reservo i r  and  p lan  fo r  e f fec t i ve  passage
o r  c o l l e c t i o n  f o r  t r a n s p o r t  o f  s m o l t s  a r r i v i n g  a t  L o w e r  G r a n i t e  D a m .

A d d i t i o n a l l y ,  t h e  IDFG smolt m o n i t o r i n g  p r o j e c t  c o l l e c t s  d a t a  o n
r e l a t i v e  s p e c i e s  c o m p o s i t i o n ,  e s t i m a t e d  p a s s a g e ,  h a t c h e r y  v s .  w i l d  r a t i o s ,
t r a v e l  t i m e , m i g r a t i o n  r a t e , a n d  s m o l t  c o n d i t i o n  r e l a t i v e  t o  s c a l e  l o s s .
B y  m o n i t o r i n g  s m o l  t  p a s s a g e  a t  t h e  h e a d  a n d  a t  t h e  d a m  o f  L o w e r  G r a n i t e
Reservo i r ,  m i g r a t i o n  r a t e s  u n d e r  r i v e r i n e  a n d  r e s e r v o i r  c o n d i t i o n s  c a n  b e
compared  and  de te rmined  under  va r ious  env i ronmenta l  cond i t ions .  By hav ing
m o n i t o r i n g  s i t e s  o n  b o t h  t h e  S n a k e  a n d  C l e a r w a t e r  a r m s  o f  L o w e r  G r a n i t e
Reservo i r ,  t h e  m i g r a t i o n  t i m i n g  o f  s m o l  t s  f r o m  e a c h  d r a i n a g e  c a n  b e
d e t e r m i n e d  i n d i v i d u a l l y .  Al so, t h e  r e l a t i v e  c o m p o s i t i o n  o f  h a t c h e r y  a n d
w i  Id stocks of  steel  head can be determined, i n fo rmat ion  use fu l  to  document
the  rebu f ld ing  o f  w i ld  s tocks  wh ich  i s  be ing  under taken  in  o ther  NWPPC and
BPA projects.

W i t h i n  t h e  s h o r t  I  i f e  s p a n  o f  t h e  smolt m o n i t o r i n g  p r o g r a m ,  w e  h a v e  y e t
t o  e n c o u n t e r  a  l o w e r  t h a n  n o r m a l  s p r i n g  r u n o f f  a s  o c c u r r e d  i n  1 9 7 3  a n d
1977. W e  b e l i e v e  smolt m o n i t o r i n g  w i l l  b e  m o s t  b e n e f i c i a l  u n d e r  s u c h
c o n d i t i o n s ,  a s  l o w  f l o w s  w i l l  s l o w  t h e  m i g r a t i o n .  In such a year,
know ledge of when m o s t  s m o l t s  h a v e  l e f t  t r i b u t a r i e s  a n d  e n t e r e d  a r e a s

R9FS195BM



which  can  be  a f fec ted  by  re leases  o f  s to red  wate rs  wil I  a l  l ow water  budget
managers  to  make  the  mos t  t ime ly  use  o f  the  l im i ted  wa te r  budge t  resource .
P e r f e c t i n g  t h e  smolt monitoring t e c h n i q u e  i n  y e a r s  p r i o r  t o  s u c h  a  l o w
w a t e r  c o n d i t i o n  w i l l  i n c r e a s e  t h e  p r o b a b i l i t y  t h a t  smolt s u r v i v a l  c a n  be
maximized through water budget management.

OBJECTIVES

1.  D e v e l o p  a  t e c h n i q u e  t o  i n d e x  t h e  r e l a t i v e  a b u n d a n c e  o f  s m o l t s  e n t e r i n g
Lower  Gran i te  Reservo i r  th roughout  the  ou tmigra t ion  season.

2 .  E s t a b l i s h  t i m i n g  a n d  s u c c e s s  o f  o u t m i g r a t i o n  f o r  t h e  v a r i o u s  g r o u p s  o f
h a t c h e r y - p r o d u c e d  a n d  w i l d  chinook  s a l m o n  a n d  s t e e l h e a d  smolts a s  t h e y
leave the Salmon River drainage.

3 .  E s t a b l i s h  t r a v e l  t i m e  f r o m  t h e  S a l m o n  R i v e r  i n d e x  s i t e  a t  W h i t e b i r d  t o
the  index  s i te  a t  the  upper  end o f  Lower  Gran i te  Reservo i r .

4 .  C o r r e l a t e  t r a v e l  t i m e  w i t h  r i v e r  f l o w s  f r o m  i n d e x  s i t e s  t o  L o w e r
Granite Reservoir  and dam.

5 .  A s s i s t  i n  e s t l m a t i n g  t o t a l  f i s h  a b u n d a n c e  a n d  c o l l e c t i o n  e f f i c i e n c y  a t
Lower Granite Dam.

6 .  Determine where, when, a n d  t o  w h a t  e x t e n t  descal i n g  o c c u r s  t o  h a t c h e r y
reared chinook salmon and steelhead smolts re leased upstream from Lower
Grani te Dam and develop management al ternat ives to reduce scale loss.

METHODS

Releases of  Hatchery-Produced Smolts

W e  o b t a i n e d  i n f o r m a t i o n  f r o m  h a t c h e r i e s  w h i c h  r e l e a s e  s t e e l h e a d  a n d
c h i n o o k  s a l m o n  j u v e n i l e s  i n  t h e  S n a k e  R i v e r  s y s t e m  u p r i v e r  f r o m  L o w e r
Granl te Dam. T h e  i n f o r m a t i o n  i n c l u d e d  s p e c i e s ,  n u m b e r ,  t i m e  a n d  l o c a t i o n
o f  r e l e a s e , a n d  t h e  i d e n t i f y i n g  f r e e z e  b r a n d  i f  u s e d .  Th is  a l  l owed us  to
a n t i c i p a t e  t h e  p a s s a g e  o f  t h e  v a r i o u s r e i e a s e  g r o u p s  a n d  b r a n d e d  f  i s h  a t
d o w n r i v e r  t r a p p i n g  s i t e s .

Smolt Monitoring  Traps

3
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Figure 1. Hatchery release sites, smolt traps, impoundments and river 
sections relevant to the smolt monitoring proJect in 1985. 
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day for scale loss when available. Un to 2,000 smelts were examined daily 
for hatchery brands, and the remaining catch was then counted by species 
and released. Cnly smolts examined for scale loss or brands were 
anesthetized with tricain methane sulfonate (MS-222). These fish were 
allowed to recover from anesthesia before being released to the river. 

To quantify scale loss, each side of a smolt was separated into five 
zones and each area was examined, as shown on the juvenile descaling form 
(Fig. 2). A zone was considered "descaled" if 40% or more of the scales 
were missing. If at least two zones on one side of a fish were descaled, 
then the fish was considered descaled. Additionally, beginning in 1985, a 
fish was also considered to be descaled if a band of scales were missing 
from at least one side of a fish, and the amount of missing scales was 
equal to or greater than the loss of 40% or more scales from two areas on a 
side of a fish as described above. Thus, In 1985 a smoit could be more 
easily classified as descaled than in previous years. We often refer to 
such scale loss as "classical" descaling to distinguish it from other types 
of descaling. A fish was considered to have "scattered" descaling if at 
least 10% of scales were missing from at least one side of the fish. 

At each trap, we recorded water temperature and turbidity each day 
using a centigrade thermometer and 20 cm Secchi disc. The U.S. Weather 
Service provided daily information on river discharge. The Snake River 
trap discharge was measured at the USGS Anatone gage (#13334300). The 
Clearwater River trap discharge was measured at the USGS Spalding gage 
(#13342500). The Salmon River trap discharge was obtained from the USGS 
Whitebird gage (#13317000). 

Salmon Rtver Trap 

We installed the Salmon River scoop trap one kilometer below the mouth 
of Whitebird Creek (Rkm 88). The trapping site was located on the outside 
of a bend in the river immediately downriver from a rock shelf, a location 
which we believe concentrates downstream migrants both laterally and 
vertically making them more susceptible to capture. River width at this 
point is about 70 m , and river depth ranged from 2 m at 6,000 cfs to 5 m at 
25,000 cfs. We operated the trap from March 4 until May 20, 1985, when 
high water forced termination. 

We freeze branded (Migheil 19691 and released smolts at the Salmon 
River trap to estimate travel time from the lower Salmon River to Lower 
Granite Reservoir. We changed the brand at three-day intervals to document 
changes in travel time as environmental conditions changed. We branded 
with 19 unique marks during the 1985 trapping season. We branded up to 
1,000 smelts daily when daily catch was less than 3,000, and up to 2,000 
per day when catch exceeded 3,000 per day. The remaining catch was counted 
and returned to the river. 

Trap efficiency tests were conducted from late March until early May by 
releasing marked smelts one kilometer upriver for later recapture at the 
trap. The ratio of recaptures to marks released is the estimate of trap 
efficiency, i.e., the fraction of smelts passing the trap which are 
captured. 

5 

R9FS195BM 



TRAP JUVENILE  DESCALING  FORM (RECORDER 1
DATE SITE TIME S E C C H I DISC
Hz0 TEMP, DISCHARGE TOTAL  CHINOOK TOTAL STEELHEAD

TOTAL  SOCKEYE TOTAL YOY CHIN00K TRAP DOWNTIME  ( H R S . )
BRAND USED DAILY  NO, BRANDED NO, EXAM. FOR HATCHERY  BRANDS:
EFFICIENCY: S T E E L H E A D CHINOOK

No, FISH CLIPPED: No. EXAM. FOR CLIPS: No. CLIPPED RECAPTURES:

CH CH CH

SH SH SH
SW SW SW

REMARKS
RIGHT LEFT

6. SCATTERED 7. EYE/HEAD INJURlES 8. DEAD

TOTAL FISH SAMPLED TOTAL FISH SAMPLED--------- --------
TOTAL DESCALED % DESCALED TOTAL DESCALED---- ---- %  DESCALED----- ------
40% DESCALING (ABOVE BELLY) I N  ANY SINGLE (1) AREA CONSTITUTES DESCALING.

ANY T W O  (2) AREAS O N  THE SAME SIDE RESULTS IN FISH CLASSIFIED AS DESCALED.

Figure 2. Form used to record smolt passage and descaling information,
Drawings show the five areas on each side of a smolt which are
considered independently for scale loss.
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Snake River Trap

T h e  S n a k e  R i v e r  m l g r a n t  d i p p e r  t r a p  w a s  p o s i t i o n e d  a b o u t  4 0  m
d o w n s t r e a m  f r o m  t h e  I n t e r s t a t e  B r i d g e  a n d  w a s  a t t a c h e d  t o  b r i d g e  p i e r s  by
stee I cab I es. T h i s  i s  a t  t h e  h e a d  o f  L o w e r  G r a n i t e  R e s e r v o i r  0 . 5  k m  a b o v e
the conf I uence of  the Snake and Cl  earwater  r  lvers. River w i d t h  a n d  d e p t h
at th is  loca t ion  were  approximately  260  m. and  12  m, respect ive ly .

T rap  opera t ion  began  March  14 ,  1985 ,  and  termi nated on  Sep tember  15 ,
1985.

T o  e s t i m a t e  t r a p  e f f i c i e n c y , f i s h  w e r e  m a r k e d  w i t h  a  c a u d a l  f i n  c l i p
e v e r y  f o u r t h  d a y  a n d  r e l e a s e d  5 . 5  k m  a b o v e  t h e  S n a k e  R i v e r  t r a p .  F i sh
examined  fo r  b rands  were  a lso  checked  fo r  cauda l  f i n  c l i ps .

C learwate r  R iver  T rap

T h e  C l e a r w a t e r  R i v e r  s c o o p  t r a p  w a s  i n s t a l l e d  1 0  k m  u p s t r e a m  f r o m  t h e
r i v e r  m o u t h , about  4 .5  km above  the  head o f  Lower  Gran i te  Reservo i r  .  The
r i v e r  c h a n n e l  a t  t h i s  l o c a t i o n  f o r m s  a  b e n d  a n d  I s  b e t w e e n  1 5 0  a n d  2 0 0  m
wide and 4 to 7 m deep, depending on discharge.

Trap  opera t ion  began  March  1,, 1985  a n d  cont inued unt i  I  May 22,  when a
s m a l l  l o g  d a m a g e d  t h e  t r a v e l i n g  s c r e e n  requiring  r e p a i r  a t  t h e  f a c t o r y .

T r a p  efficiency tes t s  were  c o n d u c t e d  p e r i o d i c a l l y  t h r o u g h o u t  t h e  s e a s o n
b y  r e l e a s i n g  f i n - c l i p p e d  smolts 7  k m  uprlver f r o m  t h e  t r a p .  On several
occas ions , w h e n  n o t  e n o u g h  f i s h  w e r e  c a p t u r e d  i n  t h e  C l e a r w a t e r  t r a p  f o r
m a r k i n g ,  f i s h  w e r e  c a u d a l  f i n  c l i p p e d  at the Snake River trap and
t r a n s p o r t e d  t o  t h e  C l e a r w a t e r  R i v e r  r e l e a s e  s i t e .  A l  I  f i s h  c a p t u r e d  i n  t h e
t rap  were  examined fo r  b rands  and  f in  c l ips .

Desca I i ng

Ch inook  sa lmon  desca l  ing ra tes  were  estimated at  a l l  s ix  Idaho ch inook
h a t c h e r i e s  p r i o r  t o  smolt r e l e a s e .  Descal i  n g  r a t e s  w e r e  e s t i m a t e d  a t
of  f -hatchery r e l e a s e  s i t e s  f o r  Hagerman  N F H ,  M c C a l l ,  a n d  R a p i d  R i v e r
h a t c h e r i e s .  Koosk i a NFH, Dworshak NFH, a n d  P a h s i m e r o i  h a t c h e r i e s  r e l e a s e
a l l  t h e i r  smolts directly f r o m  t h e  h a t c h e r y  t o  a  s t r e a m .

Stee l  head  smol t  desca l  i  ng  r a t e s  w e r e  e s t i m a t e d  a t  t h r e e  I d a h o
h a t c h e r i e s  a n d  s e v e n  r e l e a s e  s i t e s  j u s t  p r i o r  t o  r e l e a s e .  Most of Dworshak
NFH s tee lhead  smo l ts  were  re leased  d i rec t l y  f rom the  ha tchery ,  so  there  was
n o  p o s t - t r a n s p o r t  d e s c a l i n g  r a t e  s a m p l e  f o r  t h e s e  f i s h .

W e  e x a m l n e d  1 0 0  t o  3 0 0  s m o l t s  f r o m  r e p r e s e n t a t i v e  g r o u p s  o f  c h i n o o k
s a l m o n  a n d  s t e e l h e a d  t r o u t  a t  h a t c h e r i e s  a n d  a g a i n  a t  r e l e a s e  s i t e s  to
e s t i m a t e  t h e  p e r c e n t a g e  o f  smolts h a v i n g  s i g n i f i c a n t  s c a l e  l o s s .  The
c o n d i t i o n  o f  t h e  s m o l  t s  w a s  c o m p a r e d  w i t h  t h a t  o b s e r v e d  a t  t r a p p i n g  s i t e s
a l o n g  t h e  m i g r a t i o n  r o u t e s .
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W e  e x a m i n e d  u p  t o  3 0 0  c h i n o o k  a n d  s t e e l h e a d  s m o l t s  d a i l y ,  w h e n
a v a i l a b l e ,  a t  t h e  t r a p s  f o r  d e s c a l i n g .  W e  a l s o  l o o k e d  a t  d e s c a l i n g  o f  f l s h
b y  f i s h  l e n g t h ,  s e p a r a t i n g  t h e  l e n g t h  f r e q u e n c y  d a t a  i n t o  2 0  m m  l e n g t h
g r o u p s  a n d  c o m p a r i n g  d e s c a l i n g  o f t h e  d i f f e r e n t  l e n g t h  g r o u p s  t o  s e e  if
c e r t a i n  s i z e  fish h a d  h i g h e r  l e v e l s  o f  d e s c a l i n g  t h a n  o t h e r s .

T r a p  E f f i c i e n c y

T o  e s t i m a t e  t h e  n u m b e r  o f  s m o l t s  p a s s i n g  a  t r a p ,  i t  i s  n e c e s s a r y  t o
k n o w  w h a t  f r a c t i o n  o f  t h e  m i g r a t i o n  i s  being t r a p p e d .  A d d i t i o n a l l y ,  t h i s
f r a c t i o n , w h i c h  i s  t h e  t r a p p i n g  e f f i c i e n c y ,  m a y  c h a n g e  a s  r i v e r  d i s c h a r g e
changes. T o  c r e a t e  a n  e q u a t i o n  w h i c h  d e s c r i b e s  t h e  r e l a t i o n s h i p  b e t w e e n
d i s c h a r g e  a n d  e f f i c i e n c y , e f f i c i e n c y  m u s t  b e  e s t i m a t e d  s e v e r a l  t i m e s  o v e r
t h e  r a n g e  o f  d i s c h a r g e  w i t h i n  w h i c h  t h e  t r a p  i  s o p e r a t e d .  A I inear
regress 1 on o f e f f i c i e n c y  o n  d i s c h a r g e  i s  t h e n  c a l c u l a t e d  f r o m  t h e  d a t a ,
a f te r  wh ich  an  efficiency can  be  p red ic ted  f rom a  known d ischarge .

I n  1 9 8 3 ,  t h e  f i r s t  y e a r  o f  s m o l t  m o n i t o r i n g ,  w e  c a l c u l a t e d  t r a p
efficiency f o r  c h i n o o k  smolts f o u r  t i m e s  a t  t h e  S a l m o n  R i v e r  t r a p  a n d  n o t
a t  a l  I  a t  t h e  S n a k e  R i v e r  t r a p  a t  R e d w o l  f  B r i d g e .  A l t h o u g h  f o u r  times  a t
t h e  S a l m o n  t r a p  w a s  i n s u f f i c i e n t  t o  c a l c u l a t e  a  p r e d i c a t i v e  e q u a t i o n ,
h i s t o r i c a l  t r a p  e f f i c i e n c y d a t a  w a s  a v a i l a b l e  f r o m  t h e  N a t i o n a l  M a r i n e
F i s h e r i e s  S e r v i c e  w h o  f i s h e d  t w o  s c o o p  t r a p s  s i d e  b y  s i d e  a t  W h i t e b i r d  f o r
s e v e r a l  y e a r s  i n  t h e  1960’s  a n d  1970’s.

Travel  Time and Migrat ion Rates

W e  u s e d  t h e  S t a t i s t i c a l  A n a l y s i s  S y s t e m  (SAS) c o m p u t e r  s o f t w a r e  a t  t h e
University o f  I d a h o  t o  d o  stepwise m u l t i p l e  r e g r e s s i o n s  t o  s e l e c t  m o d e l s  t o
d e s c r i b e  t h e  i n f l u e n c e  o f  s e v e r a l  a b i o t l c  f a c t o r s  o n  t h e  v a r i a b l e  m i g r a t i o n
r a t e  ( k i l o m e t e r s  p e r  d a y ) .  W e  d i d  t w o  s e t s  o f  r e g r e s s i o n s ,  o n e  f o r
hatchery-branded smoi  t s  m igra t ing  b e t w e e n  r e l e a s e  sites a n d  t h e  S a l m o n
R i v e r  t r a p  a n d  a  s e c o n d  f o r  h a t c h e r y - b r a n d e d  smolts m i g r a t i n g  b e t w e e n  t h e
Salmon River trap and the Snake River t rap.

Var iab les  cons idered  in  ca lcu la t ing  the  mode ls  were :

Day  leng th  (DL) = the  average  number  o f  hours  o f  day l igh t  per  day  minus
1 2  h o u r s  d u r i n g  t h e  m i g r a t i o n  i n t e r v a l .  T h e  m i g r a t l o n  i n t e r v a l  i s  t h e
t i m e  e l a p s e d  b e t w e e n  t h e  d a t e  t h a t  50% o f  t h e  m i g r a n t s  p a s s e d  t h e
beg inn ing  l o c a t i o n  u n t i l  5 0 %  o f  t h e  m i g r a n t s  p a s s e d  t h e  e n d i n g
l o c a t i o n .

D a t e  = t h e  n u m b e r  o f  d a y s  a f t e r M a r c h  1  t h a t  h a t c h e r y  smolts w e r e
re leased .

Year = 1983, 1 9 8 4 ,  a n d  1 9 8 5  u s e d  a s  - 1 ,  0  a n d  +l, r e s p e c t i v e l y ,  i n  t h e
a n a l y s i s .

F o r  t h e  r e g r e s s i o n s  o f  m i g r a t i o n s  b e t w e e n r e l e a s e  s i t e s  a n d  t h e  S n a k e
R i v e r  t r a p ,  w e  a l s o  i n c l u d e d  t h e  v a r i a b l e s :
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S a l m o n  R i v e r  D i s c h a r g e  (Q) = t h e  a v e r a g e  d a i l y  discharge i n  1 , 0 0 0  c f s
a t  t h e  W h i t e b i r d  g a g e  during t h e  m i g r a t i o n  i n t e r v a l .

Sa lmon  R ive r  Tempera tu re  (T) = the  average dai I  y  water  tempera tu re  i n
d e g r e e s  C  a t  t h e  S a l m o n  R i v e r  t r a p  d u r i n g  t h e  migration  i n t e r v a l .

Salmon- - R i v e r  T r a n s p a r e n c y  (S) = t h e  a v e r a g e  d a i  I  y  S e c c h  i  d i s c
t r a n s p a r e n c y  i n  m e t e r s  o f  v i s i b i l i t y  o f  t h e  S a l m o n  R i v e r  a t  t h e  S a l m o n
Rider  t r a p  d u r i n g  t h e  m i g r a t i o n  i n t e r v a l .

F o r  t h e  r e g r e s s i o n s  o f  m i g r a t i o n s  b e t w e e n  S a l m o n  R i v e r  t r a p  a n d  S n a k e
R i v e r  t r a p  w e  a l s o  i n c l u d e d  t h e  v a r i a b l e s :

S a l m o n  R i v e r  D i s c h a r g e  (SmnQ)  = t h e  a v e r a g e  d a l l y  d i s c h a r g e  i n  1 , 0 0 0
c f s  a t  t h e  S a l m o n  R i v e r  g a g e  d u r i n g  t h e  f i r s t  h a l f  o f  t h e  m i g r a t i o n
i nterval .

Sa lmon  R ive r  Tempera tu re  ( SmnT)  = the  average da i  I  y  water  tempera tu re
i n  d e g r e e s  C  a t  t h e  S a l m o n  R i v e r t r a p  d u r i n g  t h e  f i r s t  h a l f  o f  t h e
m i g r a t i o n  i n t e r v a l .

S a l m o n  R i v e r  T r a n s p a r e n c y  (SmnS)  = t h e  a v e r a g e  d a i l y  S e c c h i  d i s c
t r a n s p a r e n c y  i n  m e t e r s  o f  v i s i b i l i t y  o f  t h e  S a l m o n  R i v e r  a t  t h e  S a l m o n
R i v e r  t r a p  d u r i n g  t h e  f i r s t  h a l f  o f  t h e  m i g r a t i o n  i n t e r v a l .

Snake R iver  D ischarge  (SnkQ) = the  average  da f  ly d ischarge  in  1 ,000  c fs
a t  t h e  Anatone g a g e  d u r i n g  t h e  l a s t  h a l f  o f  t h e  m i g r a t i o n  i n t e r v a l .

Snake  R ive r  Tempera tu re  (SnkT)  = the  average da i l y  water  tempera tu re  in
d e g r e e s  C  a t  t h e  S n a k e  R i v e r  t r a p  d u r i n g  t h e  l a s t  h a l f  o f  t h e  m i g r a t i o n
p e r i o d .

S n a k e  R i v e r  T r a n s p a r e n c y  (SnkS) = t h e  a v e r a g e  d a i l y  S e c c h i  d i s c
t r a n s p a r e n c y  i n  m e t e r s  o f  vis i b  i  I  i  t y  o f  t h e  S n a k e  R i v e r  a t  t h e  S n a k e
R i v e r  t r a p  d u r i n g  t h e  l a s t  h a l f  o f  t h e  m i g r a t i o n  p e r i o d .

Smolt  Passage at Migrant Traps

C h i n o o k  o u t m i g r a t i o n  w a s  c a l c u l a t e d  u s i n g  t r a p  c a t c h  d i v i d e d  b y  t r a p
e f f i c i e n c y  f o r  e a c h  t r a p .  The  Sa lmon R iver  t rap  e f f i c iency  i s  dependent  on
discharge, s o  a  m u l t i p l e  r e g r e s s i o n  e q u a t i o n  w a s  u s e d  t o  c a l c u l a t e  t r a p
e f f i c i e n c y  a t  a  p a r t i c u l a r  d i s c h a r g e .  D a i l y  c a t c h  w a s  t h e n  d i v i d e d  b y  t h a t
c a l c u l a t e d  e f f i c i e n c y  a t  t h e  S a l m o n  R i v e r  t r a p .  The Snake and Clearwater
R i v e r  t r a p  e f f i c i e n c y  d i d  n o t  v a r y  w i t h  d i s c h a r g e ,  s o  a  c o n s t a n t  t r a p
e f f i c i e n c y  c o u l d  b e  u s e d .
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RESULTS AND DISCUSSION

Hatchery Releases

Chinook Salmon

C h i n o o k  s a l m o n  r e l e a s e d  i n t o  t h e  S n a k e  R i v e r  d r a i n a g e  a b o v e  L o w e r
Gran i te  Dam were  reared  a t  s ix I ocat  ions  in  Idaho,  one in  Oregon,  and one
in Washington. A  t o t a l  o f  9,425,OlO  c h i n o o k  s a l m o n  s m o l t s  w e r e  r e l e a s e d  a t
13  loca t ions  in  Idaho ,  Oregon,  and  Wash ing ton  (Tab le  1).

A  l a r g e  n u m b e r  ( 4 4 . 7 % )  o f s p r i n g  c h i n o o k  smolts r e l e a s e d  a b o v e  L o w e r
G r a n i t e  D a m  w e r e  r e l e a s e d  i n  t h e  s u m m e r  a n d  f a l l  o f  1 9 8 4 .  Approx imate ly
7 3 %  o f  t h e  s m o l t s  r e l e a s e d  f r o m  R a p i d  R i v e r  H a t c h e r y  i n t o  R a p i d  R i v e r  l e f t
d u r i n g  t h e  f a l l  o f  1 9 8 4  (P. A b b o t t ,  I d a h o  D e p t .  o f  F i s h  a n d  G a m e ,  p e r s o n a l
communicat ion).

Stee I head Trout

S t e e l h e a d  w e r e  r e a r e d  a t  t h r e e  h a t c h e r i e s  i n  I d a h o ,  o n e  i n  W a s h i n g t o n ,
and one in Oregon for re I  ease upr iver f rom Lower Gran i te Dam. A  t o t a l  o f
6,194,420  s t e e l h e a d  smolts w e r e  r e l e a s e d  a t  1 8  l o c a t i o n s  i n  t h e  S n a k e  R i v e r
drainage above Lower Grani te Dam (Table 2).

Smol t  Monitoring Traps

Salmon River Trap Operat ions

The Salmon River t rap operated f rom March 5 through May 20. D i scharge
w a s  e x c e s s i v e  f r o m  A p r i l  16 to 21 and May 2 to the end of the season.
Dur ing  these per iods , t h e  t r a p  w a s  f i s h e d  o n  t h e  e a s t  s i d e  o f  t h e  r i v e r ,  a n
area away f rom the main channel  and o f  l o w e r  r i v e r  v e l o c i t y ,  w h e r e  w e  h a v e
n o  e f f i c i e n c y  i n f o r m a t i o n  f o r  t h e  t r a p .  W e  b e l i e v e  t r a p  e f f i c i e n c y  i s
reduced here and thus the catch, as an i n d e x  o f  p a s s a g e ,  w o u l d  b e
n e g a t i v e l y  b i a s e d .

T o t a l  t r a p  c a t c h  f o r  t h e 1 9 8 5  s e a s o n  w a s  2 6 , 4 5 8  c h i n o o k ,  1 4 6  w i l d
s tee lhead ,  9 8 9  h a t c h e r y  s t e e l h e a d ,  a n d  7  s o c k e y e .  T h e  t o t a l  n u m b e r  o f
chinook captured was lower than in  1983  o r  1984  and  may  re f lec t  the  reduced
n u m b e r  o f  R a p i d  R i v e r  H a t c h e r y  c h i n o o k  r e l e a s e d  i n  t h e  s p r i n g ,  b e c a u s e  o f
t h e  e s t i m a t e d  1 . 8  m i l l i o n  p r e s m o l t s  w h i c h  l e f t  t h e  h a t c h e r y  d u r i n g  t h e
p r e v i o u s  f a l  I .  Most of  these may have been downriver f rom the Salmon River
trap when we began sampl ing in March of  1985. The steel head catch was down
6 4 %  f r o m  1 9 8 4  a n d  51% f r o m  1 9 8 3 ,  p r o b a b l y  d u e  t o  t h e  g e n e r a l l y  h i g h  f l o w s
dur ing  May 1985, w h i c h  f o r c e d  u s  t o  f i s h  t h e  t r a p  i n  a r e a s  o f  l o w  t r a p
e f f i c i e n c y .  Tota  I l e n g t h  a n d  descal i n g w a s  d e - t e r m  ined o n  2 9 %  o f  t h e
ch inook  and  99% o f  the  ha tchery  and  w i ld  s tee lhead  co l lec ted .
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Tab le  1 .  Hatchery chinook salmon released into the Snake River system
upriver f rom Lower Grani te Dam, 1985.

Re lease  s i te
(ha tchery )  Type

Release # re leased
date  (# branded) Brand Remarks

Salmon River
Sawtooth
(McCal I)

Spr ing  3/25&27

S.F. Salmon R. Summer
(McCal I)

4/l-4

Pahsimeroi Summer 4/3
Spr ing  4/3

Rapid River Spr ing  9/1-l  l/1/84
3/27-4/  10

Drainage Total

Snake R iver  and  non- Idaho Tr ibu ta r ies
Hells Canyon Spr ing  3/ 18-3/20
(Rap id  R iver )

437,360
(35,825)

Cather ine  Cr .  Spr ing
(Lookingglass)  (presmolts)  6/13-14/84

Grande Ronde Spr ing  6/l 8/84
(Lookingglass) (presmol  ts)

Lookingglass
Creek Spr ing  7/l 2-l 3/84

(Lookingglass)  (presmolts)

382,500

159,750

243,540

Grande Ronde Spr ing  7/l 7/84
(Lookingglass) (presmol  ts)

B i g  C a n y o n  C r .  S p r i n g  9/l l - l  2/84
(Lookingglass)

191,930

171,570

Lookingglass
Creek Spr ing

(Lookingglass)  S p r i n g
Spr ing

9/l 6/84 112,040
9/l 6/84 149,890
9/29/84 148,540

420,000
(39,875)

564,400
(25,600)

209,160
178,780

1,816,730
674,510
(34,225)

3,863,580

RDR- 1

RDR-3

LDR-1

LDR-3
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Tab le  1 .  Contl nued

Release site
(ha tchery )  Type

Snake River Cont inued

Release # re leased
date  (# branded) Brand Remarks

Looklngglass
Creek

(Looklngglass)

Look i ngg I ass
Creek

(Lookingglass)

lmnaha River
(Lookingglass)

Cather I ne
Creek

(Carson NFH)

Grande Ronde
(Hagerman)
Asot in Creek
(Hagerman  NFH)

C learwater  R iver
Red River,
1 .45  m i les

N.F .  C learwate r
R .  (Dworshak)

N.F .  C learwate r
R .  (Kooskia)
Clear Creek
(Koosk i a)

Spr ing  1 l/1/84 731,220

Spr ing

Spr lng

4/4/85

9/l O/84
3/21/85

920,530

56,210
59,580

Spr ing  4/l 6/85

Fal I 6/4/ 85

Fal I 6/4/85

Drainage Total

100,330

45,960

78,160

3,989,110

Spr ing  4/l 7/85

Spr ing  4/3-4/85

80,000

1,137,140
(23,100)

Spr ing  11/11/84 53,420

Spr ing  3/22/85 63,640
3/28/85 238,120

Drainage Total  1,572,320

Grand Total 9,425,OlO

LDR-4
33,850

RDR-2 n i g h t
re I ease
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Tab le  2 .  Hatchery  s tee lhead t rou t  re leased in to  the  Snake R iver  sys tem
upriver f rom Lower Grani te Dam, 1985.

Re lease  s i te
( h a t c h e r y )  Type

Release
date

# r e l e a s e d
(# branded) Brand Remarks

Salmon River
Pahsimeroi

R i ve r " A "

(N iagara  Spr ings)

Brunos " A "

(N iagara  Spr ings)

Panther Creek "A"

(N iagara  Spr ings)

E.F. Salmon
R ive r " B "

(Hagerman  NFH)

L i t t l e  S a l m o n
R ive r " A "

Hazard Creek
(Hagerman  NFH )

Sawtooth
(Hagerman)

" A "

3/25-4/  14 878,530

4/l l-4/13 156,740

5/2-5 237,910

3/26-4/30

4/l 5-5/l 308,100

3/26-4/24 786,190 RDYl 4/9/85
(35,125) brand

re leased

270,210
(31,775)

RDY3 4/17/85
brand
released

Drainage Total 2,637,680

Snake R iver  and  non- Idaho Tr ibu ta r ies
Hells Canyon 11 A” 11/14-16/84
(N iagara
Spr ings) ItAll 4/29-5/l

538,200

414,710 LDY-1
(30,000)

lmnaha River
(Irrigon)

IIA" 4/10,30; 5/l 79,220

Wal lowa River "All 4/27 361,990
(Irrigon)

Grande Ronde "All 5/4-l  5 149,320
(Lyons Fer ry ) IlAll (41,030) RAl?-1

'IA" (40,210) RAl7-3
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Tab le  2 . Cont inued

- -
Re lease  s i te

(ha tchery ) Type
Release # re leased

date (# branded) Brand, Remarks

Asotin Creek
(Lyons Fer ry )

Wal lowa River
(Lyons Fer ry )

C learwater  R iver
C learwate r
R i v e r  wBlt
(Dworshak)

Eldorado
C r e e k  "Btl
(Dworshak)

Clear  Creek
(Dworshak)

Newsome
C r e e k  wBtl
(Dworshak)

Crooked
R i v e r  wBlr
(Dworshak)

American
R i v e r  rtB't
(Dworshak)

llAll 4/24

II All 4/29
“All 4/25-26

Drainage Total

31,500

284,060
96,040

1,955,040

4/29-5/3 1,035,570 LDY-2 4/29
(30,625) re lease

evening

4/27-5/l 134,450

llB1l 4/30-5/2

5/l-2

145,210

95,290

4/29-5/l 29,070

4/29-5/l 162,110

Drainage Total 1,601,700

Grand Total 6,194,420
__----------
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T h e  m a j o r i t y  o f  c h i n o o k  s a l m o n  p a s s e d  t h e  S a l m o n  R i v e r  t r a p  d u r i n g  t h e
f i r s t  h a l f  o f  A p r i l  ( F i g .  3). Steelhead began moving in large numbers the
l a s t  t w o  w e e k s  o f  A p r i  I  a n d  c o n t i n u e d  i n t o  M a y  ( F i g s .  4  a n d  5). D a i l y
ca tch  dur ing  May probab ly  underes t imates  re la t i ve  smoi t  passage because the
t r a p  w a s  b e i n g  o p e r a t e d  o n  t h e  e a s t  s i d e  o f  t h e  r i v e r  w h e r e  t r a p  e f f i c i e n c y
I s  e x p e c t e d  t o  b e  m u c h  I  e s s . O f  t h e  s t e e l h e a d  e x a m l n e d ,  8 7 %  w e r e  o f
ha tchery  o r ig in  and 13% were  w i ld .

W a t e r  t e m p e r a t u r e  d u r i n g  m o s t  o f  M a r c h  w a s  c o l d ,  2-3oC  a n d  d i d  n o t
reach 7oC unt i  I  March 31 (F lg.  6). Wate r  tempera tu res  inc reased  to  ll°C by
mid-Apri  I , t h e n  d r o p p e d  b a c k  t o  6 o C  t h e  l a t t e r  p a r t  o f  A p r i l . Water
tempera tu re  d id  no t  exceed 1  l°C dur ing  the  t rapp ing  season. Discharge was
l o w  w h e n  t r a p  o p e r a t i o n  b e g a n  a n d  r e m a i n e d  l o w  u n t i l  e a r l y  A p r i l  ( F i g .  7).
I n  m i d - A p r i l  d i s c h a r g e  e x c e e d e d  2 0 , 0 0 0  c f s  f o r  f i v e  d a y s  t h e n  r e c e d e d .  O n
May 2, d i s c h a r g e  a g a i n r e a c h e d  2 0 , 0 0 0  c f s  a n d  s t a y e d  h i g h  u n t i  I  t r a p
opera-t ion termi nated May 20. T h e  S a l m o n  R i v e r  w a s  r e l a t i v e l y  c l e a r  d u r i n g
most  o f  the  t rapp ing  season. Secch i  d isc transparency was I  ess than 0.5 m
fo r  on ly  11  days  dur ing  the  season  and  ranged  f rom 0 .4  m to  2 .5  m (F ig .  8).

Snake River Trap Operation

We operated the Snake River t rap f rom March 14 unt i  I  September 15. The
t r a p  w a s  o p e r a t e d  t h r o u g h  t h e  s u m m e r  t o  s e e i f  signif icant m o v e m e n t  o f
s a l m o n  o r  s t e e l h e a d  smelts  o c c u r r e d  t h e n . On September 15 mechanical
p rob lems fo rced  us  to  d iscon t inue  t rapp ing .

T r a p  c a t c h  d u r i n g  t h e  1 9 8 5  s e a s o n  w a s  4 6 , 7 3 7  year1 i n g  c h i n o o k ,  1 , 0 2 8
s u b - y e a r l i n g  c h i n o o k ,  1 , 1 8 9  w i l d  s t e e l h e a d ,  8 , 4 9 7  h a t c h e r y  s t e e l h e a d ,  a n d
90 sockeye. T h e  m a j o r i t y  o f  t h e  c h i n o o k  (87%) w e r e  c a p t u r e d  d u r i n g  A p r i  I
( F i g .  91, w h i l e  8 1 %  o f  t h e  s t e e l h e a d  w e r e  c a p t u r e d  d u r i n g  M a y . WI Id
steel  head passed ear l  ier , 3 2 %  i n  A p r i l  a n d  6 5 %  i n  M a y  ( F i g .  1 0 1 ,  t h a n  d i d
ha tchery  s tee lhead, 1 4 %  i n  Apri I  and  83% i n  May  (F i g .  11). T h e  p e r c e n t  o f
w i l d  a n d  h a t c h e r y  s t e e l h e a d  i n  t h e  c a t c h  w a s  1 2 %  a n d  888, r e s p e c t i v e l y .
A l  though some sockeye  were  t rapped the  I  as t  week  o f  March ,  the i r  passage
m o s t l y  o c c u r r e d  i n  M a y  a n d  e a r l y  J u n e  ( F i g .  12). Sub-year1 ing chinook
passage began in  mid-May. R e l e a s e  o f  h a t c h e r y  r e a r e d  s u b - y e a r l i n g s  t h e
t h i r d  o f  J u n e  r e s u l t e d  i n  a  p e a k  p a s s a g e  o n  J u n e  4  ( F i g .  13). Less  than
0 . 1 %  o f  a l l  salmonid  smelts  c a p t u r e d  i n  t h e  S n a k e  R i v e r  t r a p  w e r e  c a u g h t
a f t e r  J u l y  1 .

Snake R iver  d ischarge  dur ing  March  was  low, b e i n g  g e n e r a l  ly l e s s  t h a n
4 0 , 0 0 0  c f s  ( F i g .  14). D ischarge  inc reased  to  a  peak  o f  80 ,100  c fs  on  Apr i l
17,  then receded to  44 ,000 cfs  by the  end of  the  month . Oischarge d u r i n g
May remained near  50 ,000 c fs  un t  i  I I  a te  in  the  month  when a  second peak
o c c u r r e d  a t  7 8 , 0 0 0  c f s . Discharge  g r a d u a l  ly d r o p p e d  d u r i n g  J u n e  a n d
remained  low fo r  the  res t  o f  the  season .

Water temperature at  the beg inn ing of  the season was 5OC and increased
t o  8 o C  b y  t h e  e n d  o f  M a r c h  ( F i g .  15). Temperature c l i m b e d  s t e a d i l y  a n d
w a s  19oC b y  t h e  e n d  o f  J u n e . Maximum water temperatures of  250C occurred
in  Ju ly  and August .
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Figure 3. Daily catches of yearling chinook salmon at the Salmon River traP, 1985. 
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Figure 5. Daily catches of hatchery steelhead at the Salmon River trap, 1935. 
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Figure 9. Daily catch of yearling chinook salmon at the Snake River trap, 1985. 
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S e c c h i  d i s c  t r a n s p a r e n c y  fluctuat ed b e t w e e n  0 . 5  a n d  1.3 m between M a r c h
'4 a n d  M a r c h  2 9  (Fig. 16)  April 2, transparency reached the seasona l  low
o f  0.3 m .  S e c c h i  d i s c  t r a n s p a r e n c y  w a s  b e t w e e n  0.4-0.5  m f r o m  A p r i l  5  to
A p r i l  1 8 .  D u r i n g  t h e  l a t t e r  p a r t  o f  A p r i l ,  S e c c h i  d i s c  transparercy
apprcached  1 . 0  m .  T r a n s p a r e n c y  during M a y  f l u c t u a t e d  m a i n l y  b e t w e e n  0.7
and 1.0 m. F r o m  J u n e  t h r o u g h  m i d - S e p t e m b e r  t r a n s p a r e n c y  w a s  between
1.0 -2 .5  m.

C learwate r  R iver  T rap  Opera t ion

T h e  C l e a r w a t e r  R i v e r  t r a p  o p e r a t e d  f r o m  M a r c h  1  u n t i l  M a y  2 2 ,  w h e n  a
l o g  d a m a g e d  t h e  t r a v e l i n g  s c r e e n  b e y o n d  o u r  a b i l i t y  t o  r e p a i r  i t  o n  s i t e .
S n o w p a c k  a n d  s p r i n g  r u n o f f  w e r e
1985,

l o w  i n  t h e  C l e a r w a t e r  R i v e r  d r a i n a g e  i n
and we had few days when h i g h  f l o w s  a n d  d e b r i s  p r e v e n t e d  t r a p

o p e r a t i o n .  A s  f l o w s  i n c r e a s e d , w e  m o v e d  t h e  t r a p  w h e r e  w a t e r  v e l o c i t i e s
were lower.

T h e  C l e a r w a t e r  R i v e r  t r a p  c a p t u r e d  1 3 , 5 0 0  c h i n o o k  salmon, 1,121
h a t c h e r y  s t e e l h e a d , a n d  1 1 5  w i l d  s t e e l h e a d  in 1 9 8 5 .  T h e  m a j o r i t y  o f  t h e
c h i n o o k  p a s s e d  i n  l a t e  M a r c h  a n d  e a r l y  A p r i l  ( F i g .  17). Large numbers of
c h i n o o k  a r r i v e d  t h e  d a y  f o l l o w i n g  t h e i r  r e l e a s e  a t  D w o r s h a k  N a t i o n a l  F i s h
Hatchery , a n d  t h e  m a j o r i t y  o f  t h e  c h i n o o k  s a l m o n  c a p t u r e d  w e r e  p r o b a b l y  o f
h a t c h e r y  o r i g i n .  A p p r o x i m a t e l y  7 3 %  o f  t h e  s t e e l h e a d  c a p t u r e d  b y  t h e
C l e a r w a t e r  t r a p  c a m e  i n  f o u r  d a y s , s h o r t l y  a f t e r  s t e e l h e a d  w e r e  r e l e a s e d
from Dworshak NFH. M o s t  s t e e l h e a d ,  91%, w e r e  o f  h a t c h e r y  o r i g i n  ( F i g s .  1 8
and 19).

Wate r  tempera tu re  a t t h e  C l e a r w a t e r  R i v e r  t r a p  s t a y e d  b e l o w  7 0 c  u n t i l
A p r i l  4  ( F i g .  20). D u r i n g  m i d - A p r i l , wa te r  tempera tu re  was  s tab le  a t  8oC
t h e n  d r o p p e d  t o  4-5OC  f o r  a  w e e k .
r i s e n  t o  9OC.

B y  t h e  e n d  o f  A p r i l ,  t e m p e r a t u r e  h a d
Again , d u r i n g  t h e  f i r s t  p a r t  o f  M a y ,  t h e r e  w a s  a  c o o l i n g

t r e n d  w h e n  w a t e r  t e m p e r a t u r e  r e a c h e d  6-7OC f o r  1 2  d a y s ,  b u t  b y  M a y  2 2
temperature was 1OOC.

Discharge was l o w  u n t i l  A p r i l  9 , w h e n  s p r i n g  r u n o f f  b e g a n  ( F i g .  21).
T h e  r i v e r  p e a k e d  a t  3 2 , 7 0 0  c f s  i n  mid-April,,  t h e n  r e c e d e d .  Another peak
occur red  a t  40 ,000  c fs  on  May  3 , and by the end of the trapping season (May
22) d ischarge  was  a t  42 ,400 c fs  and  inc reas ing .

The C learwater  R iver  was  tu rb id  dur ing  March  and  Apr i l ,  when runo f f  was
coming  f rom low e leva t ion  ra ins  and  snow me l t .  The Clearwater drainage had
a  r e l a t i v e l y  d r y  s p r i n g ,  a n d  b y  m i d - A p r i l , when the  low snow was gone,
Secch i  d isc  t ransparency  in  the  C learwater  R iver  exceeded 1 m and  inc reased
to  2 .8  m by  mid-May (F ig .  22).
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Figure 17. Daily catch of yearling  chinook salmon  at the Clearwater  River trap, 1985.
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Figure  18. Daily  catch of hatchery  steelhead  at the Clear-water River  trap, 1985.
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Descal inq

Descai ing of  Chinook Salmon Smolts at  Hatcheries and Release Sites

C h i n o o k  s a l m o n  s m o l t  c l a s s i c a l  d e s c a l i n g  f o r  1 9 8 5  s h o w e d  a  s l i g h t
decl i n e  f r o m  t h e  p r e v i o u s  t w o  y e a r s .  T h r e e  o f  t h e  f i v e  c h i n o o k  h a t c h e r i e s
samp led  showed sma l l  dec reases  in  c lass ica l  desca l ing  (Tab le  3).

C l a s s i c a l  d e s c a i i n g  r a t e  a t  h a t c h e r i e s  r a n g e d  f r o m  0  t o  2 . 2 %  w i t h  a
mean rate of  0.5%.

C l a s s i c a l  d e s c a l i n g  o f  c h i n o o k  s a l m o n  s m o i t s  a t  t h e  t h r e e  r e l e a s e  s i t e s
samp led  ranged  f rom 0  to  1 .1% w i th  a  mean  o f  0 .4%.  T h e  h i g h e s t  c l a s s i c a l
d e s c a l i n g  o c c u r r e d  a t  t h e  Hel I s  C a n y o n  ( S n a k e  R i v e r )  re lease  s i t e .
D e s c a l  i n g  a t  t h e  r e l e a s e  s i t e  w a s s i  i g h t l  y  l o w e r  t h a n  p r i o r  t o  t r a n s p o r t ,
wh ich  i s  p robab ly  due to  be tween-sample  var ia t ion .

F i s h  w i t h  10% o r  m o r e  o f  t h e i r  s c a l e s  m i s s i n g  f r o m  a t  l e a s t  o n e  s i d e  i n
a  s c a t t e r e d  f a s h i o n  m a y  b e  a s  u n h e a l t h y  a s  t h o s e  w h i c h  e x h i b i t  c l a s s i c a l
d e s c a l i n g .  Chinook salmon “sca t te red”  desca  I  i ng  a t  ha tcher ies  ranged f rom
0 to  15.8%  and averaged 5 .3%.  S c a t t e r e d  d e s c a i i n g  a t  t h r e e  r e l e a s e  p o i n t s
ranged from 0 to 12.1% with a mean of 7.5%.

R a p i d  R i v e r  H a t c h e r y  h a d  t h e  h i g h e s t  c l a s s i c a l  (2.2%) a n d  h i g h e s t
s c a t t e r e d  (15.9%) d e s c a l  i n g  r a t e s .  R a p i d  R i v e r  H a t c h e r y  f i s h  a l s o  h a d  t h e
h i g h e s t  c l a s s i c a l  a n d  s c a t t e r e d  d e s c a i i n g  a t  t h e  r e l e a s e  s i t e .

C l a s s i c a l  d e s c a l  ing o f  f a i l  c h i n o o k  a t  Hagerman  N a t i o n a l  F i s h  H a t c h e r y
averaged 0 .48 ,  a n d  s c a t t e r e d  d e s c a i i n g  w a s  4 . 8 % .  A f t e r  t r a n s p o r t ,  t h e y
appeared  s t ressed  and  were  no t  examined  fo r  sca le  loss  p r io r  to  re lease .

T w o - a r e a  d e s c a l  i n g  e x i s t s  w h e n  t h e  s u m  o f  t h e  n u m b e r  o f  t h e  1 0  a r e a s
( F i g .  2) o n  a  f i s h  w h i c h  a r e  a t  l e a s t  40% d e s c a l e d  a n d  t h e  n u m b e r  o f  s i d e s
o f  a  f i s h  w h i c h  e x h i b i t  s c a t t e r e d  d e s c a l  i n g  i s  a t  l e a s t  t w o .  T h i s  t y p e  o f
descal ing i s  p r o b a b l y  a s  d e t r i m e n t a l  t o  f i s h  a s  c l a s s i c a l  d e s c a l  i n g .
Two-area descai ing showed no i n c r e a s e  o v e r  c l a s s i c a l  d e s c a l i n g  i n  c h i n o o k
a t  t h e  M c C a l l  H a t c h e r y ,  b u t  w a s  f i v e  a n d  s i x  t i m e s  g r e a t e r  a t  Hagerman
N a t i o n a l  a n d  R a p i d  R i v e r  h a t c h e r i e s ,  r e s p e c t i v e l y .

T w o - a r e a  d e s c a l  i n g  a t  r e l e a s e  s i t e s  s h o w e d  a  s i m i l a r  t r e n d  o f  i n c r e a s e
r e l a t i v e  t o  c l a s s i c a l  d e s c a l  i n g  r a t e .  R a p i d  R i v e r  f i s h  s h o w e d  a  n i n e - f o l d
i n c r e a s e  o f  t w o - a r e a  d e s c a l i n g  o v e r  c l a s s i c a l  d e s c a l i n g  a t  t h e  H e l l s  C a n y o n
r e l e a s e  s i t e .

Two-area  desca i ing  r a t e  w a s  r e d u c e d  a t  t w o  h a t c h e r i e s ,  u n c h a n g e d  a t
one, a n d  i n c r e a s e d  a t  t w o  c o m p a r e d  t o  r a t e s  m e a s u r e d  i n  1 9 8 4 .  Two-area
d e s c a l  i n g  r a t e s  a t  r e l e a s e  s i t e s  s h o w e d  a  s l i g h t  d e c r e a s e  f o r  c h i n o o k  f r o m
McCal I  Hatchery  and a I  a r g e  i n c r e a s e  f o r  t h o s e f rom Rap id  R iver  Hatchery .
T h e  l a r g e  i n c r e a s e  i n  d e s c a i i n g  r a t e  f r o m  t h e  l a s t  t w o  y e a r s  f o r  R a p i d
River  ch inook  was a lso  seen a t  the  ha tchery .  T r a n s p o r t  o f  t h e  f i s h  w a s  n o t
r e s p o n s i b l e  f o r  t h e  i n c r e a s e  i n  t w o - a r e a  d e s c a l i n g .
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Table 3. Chinook descaling rates at hatcheries and release sites, 1985. 

McCall Hatchery Descalinq (Percent) 

Classical Two-area Scattered 
Summer 

S.F. Salmon 
Spr Ing 

Sawtooth 

0 

0 

0 0 

0 0 

S.F. Salmon 
Sawtooth 

Release Sites 
1.3% 
0 

1.3% 
0 

Pond #1 
Pond 62 

Rapid River Hatchery 
12.2$ 15.6% 
12.9s 15.9% 

Release Site 
1 .ld Hells Canyon 10.3% 12.1% 

Raceway #l 1 
Kooskia NFH 

0 2.0% 
8.7% 
2.0% 
9.3% 

i.78 
0 
4.0% 

Raceway I1 0 0 
Raceway I1 2 0 
Raceway #6 0 

Dworshak NFH 
0 Lot 3 Lw-2a Raceway #l 10.7% 

0 
0 

17.3% 
2.0% 
0.7% 

Lot 3 Le.2 Raceway’N . 
Lot 3 Le-2 Raceway #5 
Lot 3 (Abernathy feedlng trlal) 

Lw-2b Raceway #10 
Lot 3 (@4P feedlng trial) 

Lw-2b Raceway #11 
Lot 3 (Abernathy-VI@ feeding 

trial) Lw-2b Raceway 615 

0.7% 

0 

4.7% 

2.7% 

0 0 

Haoerman NFH (Fall chinook) 
Freeze branded and CWT 
Raceway #5 and #6 0 0.7% 4.2% 
Unmarked #89 0.7% 3.4% 5.5% 

Pahs I mero I 
Hayden Creek spring chlnook 0.7% No data No data 
Pahslmerol stock summer chinook 0 No data No data 
-- 
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Desca i ing  o f  S tee lhead  Trou t  Smoi t  a t  Hatcheries and Re lease  S i tes

C l a s s i c a l  d e s c a i i n g  r a t e s  a t  h a t c h e r i e s  r a n g e d  f r o m  0  t o  0 . 7 %  a n d
averaged 0.3% (Tab I  e 4). T h e  h i g h e s t  r a t e  o c c u r r e d  a t  D w o r s h a k  N F H .
C l a s s i c a l  d e s c a i i n g  r a t e s  a t  r e l e a s e  s i t e s  w e r e  v i r t u a l l y  t h e  s a m e  a s  a t
h a t c h e r i e s  i n  c o n t r a s t  t o  1 9 8 3 ,  w h e n  r e l e a s e  s i t e  c l a s s i c a l  d e s c a l  i n g  r a t e
w a s  t h r e e  t i m e s  g r e a t e r  t h a n  a t  h a t c h e r i e s .

T h e  h i g h e s t  c l a s s i c a l  d e s c a l i n g  r a t e  w a s  o b s e r v e d  i n  s y s t e m  1  a t
Dworshak  Nat iona l  F ish  Hatchery  (2.0%). Class ica l  desca l  ing  was  a lso  2 .0%
w h e n  t h e s e  f i s h  w e r e  r e l e a s e d  i n  A m e r i c a n  R i v e r . Mean classical  descai ing
ra te  a t  re lease s i tes  was 0 .4%.

S c a t t e r e d  d e s c a l  i n g  r a t e s  a t  h a t c h e r i e s  r a n g e d  f r o m  0 . 8  t o  7 . 3 %  w i t h  a
mean  o f  3 .0%. T h e  s e v e r e s t  s c a t t e r e d  d e s c a l i n g  r a t e  (15%)  o c c u r r e d  i n
system 1 at Dworshak NFH. Both  N iagara  Spr ings  F ish  Hatchery  and Hagerman
N F H  h a d  l o w  s c a t t e r e d  d e s c a l  i  n g  r a t e s (0 .8%) . Compar ing  sca t te red
d e s c a l i n g  r a t e s  f o r  1 9 8 5  w i t h  p r e v i o u s  y e a r s , 1985 mean scattered desca I i ng
r a t e  (3.0%) w a s  similar t o  1 9 8 4  ( 2 . 6 % )  a n d  f o u r  t i m e s  l e s s  t h a n  i n  1 9 8 3
(12.1%).

S c a t t e r e d  d e s c a l i n g  r a t e s  a t  r e l e a s e  s i t e s  r a n g e d  f r o m  1 . 8  t o  5 . 7 %  w i t h
a mean of 3.1%. T h e  h i g h e s t  s c a t t e r e d  d e s c a i i n g  r a t e  a t  a  r e l e a s e  s i t e  w a s
o b s e r v e d  o n  D w o r s h a k  N F H  s t e e l  h e a d  s m o l  t s  r e l e a s e d  I n  A m e r i c a n  R i v e r
(8.7%).

T w o - a r e a  d e s c a i i n g  w a s  e i g h t  t i m e s  g r e a t e r  t h a n  c l a s s i c a l  d e s c a l i n g  a t
h a t c h e r i e s  a n d  s e v e n  t i m e s  g r e a t e r  t h a n  c i a s s l c a i  d e s c a l i n g  a t  r e l e a s e
s i t e s .

C l a s s i c a l  d e s c a i i n g  r a t e s  o f  s t e e l h e a d  a t  h a t c h e r i e s  f o r  t h e  l a s t  t h r e e
y e a r s  h a v e  b e e n  a b o u t  t h e  s a m e  a t  a l  I  h a t c h e r i e s  s a m p l e d . Two-area
descal i ng was l o w e r  i n  1 9 8 5  t h a n  d u r i n g  t h e  p r e v i o u s  t w o  y e a r s . The
I  a rges t  decrease was a  f  1 v e - f o l  d  d e c r e a s e  o v e r  1 9 8 3  a t  D w o r s h a k  N F H .
Scat te red  desca i  ing  ra te  in  1985 was a l  so  the  I  owest  observed dur  lng the
three years samp I ed. D e s c a l i n g  r a t e s  a t  r e l e a s e  s i t e s  f o l l o w e d  t h e  s a m e
t rends  seen a t  ha tcher ies .

T r a n s p o r t  o f  f i s h  c a u s e s  a  s i  i g h t  i n c r e a s e  i n  d e s c a l  i n g ,  b u t  n o r m a l  ly
not more than 1%. M o s t  o f  t h e  d e s c a l i n g  i s  a p p a r e n t  p r i o r  t o  t r a n s p o r t  b u t
1 s  n o t  c o n s i s t e n t  w i t h  e i t h e r  h a t c h e r y  o r  y e a r . D e g r e e  o f  s c a l e  l o s s  i s
l i k e l y  a s s o c i a t e d  w i t h  i l l n e s s  o r  o t h e r  s t r e s s e s  fish h a v e  u n d e r g o n e  p r i o r
to being sampled.

Chinook Salmon Descai ing at  Traps

Week I y c l a s s i c a l descal  i  ng rates at the Salmon River trap were
g e n e r a l  I  y  n e a r  ‘ 2 %  e x c e p t  d u r i n g  t h e  f i r s t  o f  Apr- i  I  w h e n  t h e  r a t e  r o s e  t o
n e a r  4 %  ( F i g .  23). Snake R iver  t rap  ch inook  desca i ing  ra tes  were  genera l l y
h i g h e r  t h a n  t h o s e  a t  t h e  S a l m o n  R i v e r  t r a p , t h e  o p p o s i t e  o f  w h a t  o c c u r r e d
i n  1 9 8 4 . Descai i  ng rates a t  S n a k e  R i v e r  t r a p  p e a k e d near 5% in
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Tab le  4 . S t e e l h e a d  d e s c a l i n g  r a t e s  a t  h a t c h e r i e s  a n d  r e l e a s e  s i t e s ,
1985.

Dworshak Descaling

C l a s s i c a l Two-area Scat te red

System 1
System 2
System 3

X

2.0% 14.0% 15.0%
0 2.7% 4.3%
0 0 -2.7%

0.7% 5.8% 7.3%

Release  s i tes  fo r  Dworshak  f i sh- - -

Eldorado Creek
American River

-
X

2.7% 2.7%
4 -8.7%

1 .O% 3.7% 5.7%

SpringsNiagara

Hatchery
P a h s i m e r o i  r e l e a s e  s i t e
He l l s  Canyon re lease  s i te

0.1% 0.6% 0.8%
0 1 .8%
0

3.316

x 0 2...$ : .8$

Haqerman NFH

Hatchery 0
P a h s i m e r o i  r e l e a s e  s i t e 0
Sawtooth  re lease s i te 0.3%
E.F .  Sa lmon re lease  s i te 0
Hazard  Creek  re lease  s i te 0

0.8%
2.0%
0.7%
2.7%
2 . 7 8

0.8%
2.0%
1 .3%
2.0%
2.0%

X 0.1% 2.0% 1 .8$
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0 CLEARWATER A GRANITE
Fiqure  23. M e a n weekly  descaling  rates  for yearling  chinook  salmon  at the Salmon,  Snake and Clearwater

river traps and at Lower Granite  Dam, 1985.



m l d - A p r i l , but were general I y I ess than 4%. D e s c a l i n g  r a t e s  a t  C l e a r w a t e r
R i v e r  t r a p  w e r e  l o w e s t ,  week1  y  a v e r a g e s b e i n g  g e n e r a l l y  l e s s  t h a n  1 % .
Seasonal averages i n  1 9 8 5  a t  S a l m o n  R i v e r ,  S n a k e  R i v e r ,  a n d  C l e a r w a t e r
R i v e r  t r a p s  w e r e  2.4%, 2 . 6 8 ,  a n d  0 . 6 %  ( T a b l e  5). Desca l ing  ra tes  a t  Lower
Gran i te  Dam were  h igher  than  a t  the  Sa lmon R iver  o r  C learwate r  R iver  t rap ,
b u t  similar t o  t h o s e  a t  t h e  S n a k e  R i v e r  t r a p .

Wi ld  S tee lhead  T rou t  Desca l lng  a t  T raps

C l a s s i c a l  d e s c a l  i n g  r a t e  a t  t h e  S a l m o n  R i v e r  t r a p  ( F i g .  24) w a s  v e r y
l o w ,  g e n e r a l l y  z e r o  o n  a  w e e k l y  b a s i s ,
i t  averaged near 2%.

c o n s i d e r a b l y  l e s s  t h a n  i n  1 9 8 4  w h e n
Snake R iver  t rap  desca l ing  ra te  was  genera l l y  be tween

zero  and  2.5%, peak ing  in  mid-May. Descal  i n g  r a t e  a t  t h e  C l e a r w a t e r  R i v e r
t r a p  w a s  g e n e r a l l y  z e r o  w i t h  o n e  p e a k  o f  3 . 5 %  i n  m i d - A p r i l . Seasone  I
a v e r a g e s  i n  1 9 8 5  a t  t h e  S a l m o n  R i v e r ,  S n a k e  R i v e r ,  a n d  C l e a r w a t e r  R i v e r
t r a p s  w e r e  0.7%, 0 . 8 8 ,  a n d  0 . 7 % .  Desca l ing  a t  Lower  Gran i te  Dam ranged
between 0.5% and 1.5% most of the season, r is ing to near 2% in late May.

Hatchery  S tee lhead  Trou t  Desca l ing  a t  T rap

W e e k l y  c l a s s i c a l  d e s c a l  i n g  r a t e  a t  t h e  S a l m o n  R i v e r  t r a p  ( F i g .  25) was
g e n e r a l l y  l e s s  t h a n  lo%, b u t  r o s e  t o  3 7 %  i n  e a r l y  M a y .  Desca I ing rate at
the  Snake R iver  t rap  was genera l  I  y  I  ess  than 5%, bu t  rose  to  near  10% the
f i r s t  p a r t  o f  J u n e .
near 1% to 10%

D e s c a l i n g  r a t e  a t  t h e  C l e a r w a t e r  R i v e r  t r a p  r o s e  f r o m
f*om l a t e  A p r i  I  t o  m i d - M a y .

Dam stayed near 5% throughout the season.
D e s c a l i n g  r a t e  a t  L o w e r  G r a n i t e

T h i s  i s  t h e  f i r s t  s e a s o n  w h e n  a  smelt  c o u l d  b e  c o n s i d e r e d  c l a s s i c a l  ly
d e s c a l e d  i f  s c a l e s  w e r e  m i s s i n g  i n  a  longitudinal  b a n d  a s  w e l l  a s  w h e n  t w o
o r  m o r e  a r e a s  o n  o n e  s i d e  o f  a  f i s h  w e r e  c l a s s i f i e d  a s  d e s c a l e d .  A t  t h e
Snake R iver  t rap ,
s t e e l h e a d ,

t h i s  n e w  c r i t e r i o n  a d d e d  3.18, 0.38, a n d  0 . 8 %  t o  h a t c h e r y
w i  I d  s t e e l h e a d ,

respective1 y.
a n d  y e a r l i n g  c h i n o o k  d e s c a l i n g  r a t e s ,

Desca I I ng Rate, b y  L e n g t h  I n t e r v a l

C l a s s i c a l  d e s c a l i n g  r a t e s  o f  smelts  s e p a r a t e d  i n to  20  mm
i nterva I s

I ength
ind icate t h a t  y e a r  I  ing ch inook 1 4 0  m m  a n d  I  a r g e r  h a v e  h  i g h e r

d e s c a l i n g  r a t e s  t h a n  s m a l l e r  i n d i v i d u a l s .  Th is  phenomenon was a lso
observed in 1983 and 1984. Zero  percen t  desca l ing  ra tes  among la rge  s i zes
( T a b l e  6) g e n e r a l l y  i s  a s s o c i a t e d  w i t h  s m a l l  s a m p l e s .

Ne i  ther  ha tchery  nor  w i l d  s t e e l h e a d  s h o w e d  o b v i o u s  d e s c a l  i n g  r a t e
r e l a t i o n s h i p s  w i t h  s i z e i n t e r v a l s  i n  1 9 8 5 .  T h i s  i s  c o n s i s t e n t  w i t h  1 9 8 4
data ,  b u t  d i f f e r s  f r o m  1 9 8 3  w h e n  l a r g e r  h a t c h e r y  s t e e l h e a d  s u f f e r e d  h i g h
desca l  ing  ra tes  a t  the  Sa lmon R iver  t rap .
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Table 5. Seasona l  mean desca l ing  ra tes  fo r  year l ing  ch inook ,  ha tchery
s tee lhead , and w i ld  s tee lhead a t  C learwater  R iver ,  Snake R iver ,
and Salmon River t raps In 1984 and 1985.

Salmon Snake
R ive r R i ve r

C learwate r
R i ve r

Y e a r l i n g chinook 1984 4.5 2 .5 1 .5
1985 2 . 4 2 . 6 0 . 6

Hatchery steelhead 1984 8.7 5 .5 4.1
1985 10.1 6 . 2 2.1

Wi ld steelhead 1984 2.1 1.4 0 . 4
1985 0 . 7 0 . 8 0 . 7

R9FS199JW
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Table 6. C l a s s i c a l  d e s c a l i n g  r a t e s  b y  2 0  m m  l e n g t h  i n t e r v a l s  f o r
year l ing  ch inook  sa lmon and  ha tchery  and  w i ld  s tee lhead  a t
C learwater  R iver  (CW), Snake R iver  (Sn RI, and  Sa lmon  (SRI
t r a p s ,  1985.

Y e a r l i n g Steelhead
Length chinook salmon Hatchery Wi ld
i n t e r v a l cw Sn R SR cw Sn R SR CW Sn R SR

81-100
101-120
121-140
141-160
161-180
181-200
201-220
221-240
241-260
261-280
281-300
301-320
N

0 0
0.5 0.9
0.4 2.9
0.7 2.9
0.4 1.0
4.4 0
0
0

3 , 8 6 8  7 , 9 2 5

0 . 8
0 . 6
3 . 2
3.4 0 2 . 8
2.8 3.1 3.5

14.0 0 6 . 4
2.7 5.5
1.5 5.9
1.0 3.3

11.0 2.4
0 6 . 5

0
7,855 791 3,283

0 2.4 0
11.8 1.7 0 0
7.5 0 0.9 1.9

11.8 0 1.0 0
12.0 0 0
6 . 3 0 0
5 . 8
0
0

987 129 708 152
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Figure 22. Daily Clearwater River depth of visibility at the Clearwater River trap, 1985. 



Trap Ef f Ic iency

Salmon River Trap

I n  1 9 8 4  w e  e s t i m a t e d  c h i n o o k  t r a p p i n g  e f f i c i e n c y  t e n  t i m e s  a n d  i n  1 9 8 5
f i v e  t i m e s  w i t h i n  a  d i s c h a r g e  r a n g e  f r o m  5 , 8 0 0  t o  1 9 , 0 0 0  c f s  ( T a b l e  7).
T h e  l a t t e r  d i s c h a r g e  i s  n e a r  t h e  u p p e r  l i m i t  a t  w h i c h  t h e  t r a p  c a n  b e
f i s h e d  i n  t h e  p r e f e r r e d  l o c a t i o n . A regress ion of the comb i ned 1984 and
1985 data produced the equat ion:

LnE = - 3 . 5 0 1  - 0 . 0 8 5  Q

W h e r e  LnE = n a t u r a l l o g a r i t h m o f  t h e  e f f i c i e n c y d e c i m a l ,  a n d
Q = d ischarge d iv ided by  1000 c fs .

T h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  i s  0 . 5 3 6  a n d  t h e  s l o p e  i s  h i g h l y
signif icant, F = 1 5 . 0  ( F i g .  26).

Snake River Trap

T h i s  t r a p  s h o u l d  p r o v i d e l o w  v a r i a n c e  e s t i m a t e s  o f  e f f i c i e n c y  a n d
c l e a r l y  d e f i n e  t h e  r e l a t i o n s h i p  b e t w e e n  e f f i c i e n c y  a n d  d i s c h a r g e . The  t rap
f i s h e s  a l m o s t  c o n t i n u a l l y  t h r o u g h  t h e  s e a s o n ;  i t  i s  a l w a y s  i n  t h e  s a m e
l o c a t i o n  a n d  t h e  f i s h  w h i c h  e n t e r  t h e  I  i v e  wei I  h a v e  n o  c h a n c e  o f  b e i n g
w a s h e d  f r o m  i t  a s  i s  o c c a s i o n a l l y  p o s s i b l e  w i t h  s c o o p  t r a p s . I t  a p p e a r s
t h a t  n o  r e l a t i o n s h i p  e x i s t s  b e t w e e n d i s c h a r g e  a n d  t r a p  e f f i c i e n c y  ( F i g .
27). A v e r a g e  e f f i c i e n c y  f o r  yeari i n g  c h i n o o k  i s  n e a r  1 . 4 %  a n d  t h e  r a n g e  i n
e s t i m a t e s  i s  f r o m  n e a r  z e r o  (0.2%) t o  2 . 5 %  ( T a b l e  8). The 95% conf  idence
l im i ts  on  the  mean es t imate  a re  near  15% o f  the  es t imate :

cx + cl. = 0 .0137  + 0 .002) .

A l t h o u g h  r i v e r  v e l o c i t y  a t  t h e  t r a p  r a n g e s  f r o m  n e a r  1  f p s  t o  n e a r  4  f p s
w i t h i n  t h e  r a n g e  o f  d i s c h a r g e  t h a t  e f f i c i e n c y  w a s  t e s t e d , t h e  r i v e r  w i d t h
changes very I i tt I e, a n d  t h e  t r a p  i s  a l w a y s  I n  c u r r e n t  w h i c h  i s  n o t  m u c h  l e s s
t h a n  t h a t  o f  t h e  m a i n  c h a n n e l . P e r h a p s  f o r  t h e s e  r e a s o n s ,  t h e r e  i s  n o  o b v i o u s
r e l a t i o n s h i p  b e t w e e n  d i s c h a r g e  a n d  c h i n o o k  t r a p p i n g  e f f i c i e n c y .

M e a n  c h i n o o k  t r a p p i n g  e f f i c i e n c y in 1984 was 1.6% and in 1985 was 1.2%.
Ef f i c iency  tes ts  in  1984 were  done when d ischarge  ranged  f rom 74 ,000  to  103,(JOO
c f s  (x = 8 7 , 0 0 0 )  a n d  I n  1 9 8 5  w h e n  d i s c h a r g e  r a n g e d  f r o m  4 2 , 0 0 0  t o  8 0 , 0 0 0  (x =
63 ,000) . A  t - tes t  on  the  mean va lues  f rom the  two years ,  however ,  revea led  no
s i g n i f i c a n t  d i f f e r e n c e  (I- = 1 . 7 3 1 , t h u s  w e  p o o l e d  1 9 8 4  a n d  1 9 8 5  d a t a  f o r  t h e
b e s t  e s t i m a t e  o f  t r a p  e f f i c i e n c y  f o r  c h i n o o k  ( 1 . 3 7 % ) .
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Table 7. S a l m o n  R i v e r  t r a p  e f f i c i e n c y  t e s t s  f o r  y e a r l i n g  c h i n o o k
smoits in 1984 and 1985.

-~~----~---~-----^~l___l____I___II______-_-_II------------.

Mean r iver  d ischarge
Trapping in  1000  c fs

Year Dates R/M e f f i c i e n c y a t  W h i t e b i r d-~l~~~-~~-~l-~~--~~----ll~---l_l___-----  _e-I-m------------

1984 3/21-23 2/227 0.0088 9 . 6
4/3-5 3/195 0.0154 7 . 9
4/6-7 4/3!4 0.0127 9 . 2
4/10-11 22/1270 0.0173 9 . 8
4/13-17 11/1374 0.0080 10.8

1985 3/20-21 3/194 0.0155 6.1
3/25-26 2/88 0.0227 5 . 8
4/2-3 3/163 0.0184 6 . 5
4/4-5 7/423 0.0165 8.6
4/7-g 23/1168 0.0197 9 . 8
4/10-11 20/1288 0.0155 13.4
4/22-23 l/O7 0.0093 16.2
4/24-25 l/l41 0.0071 13.5
4/28-30 4/538 0.0074 12.3
5/l-2 l/166 0.0060 19.0
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Table 8. Snake  R lver  t rap  e f f i c iency  tes ts  fo r  ch inook  sa lmon smo l ts
in 1984 and 1985.

Release date R/M E f f i c i e n c y
Discharge

( 1 , 0 0 0  cfs)

1984 3/24 26/1388 0.0187 a4
3/28 10/545 0.0183 75
41'8 3/589 0.0051 77
4/12 7/309 0.0227 al
4/16 9/806 0.0112 92
4/19 23/1061 0.0217 104
4/24 8/812 0.0098 101
4/28 5/267 0.0187 86
5/4 4/179 0.0223 81
5/9 2/95 0.0211 93

1985 3/22 11/1124 0.0098 43
4/2 31/840 0.0250 56
4/6 7/1092 0.0064 64
4/10 4/1490 0.0027 79
4/12 15/1276 0.0118 77
4/16 12/915 0.0131 80
5/5 41338 0.0118 42

181/13126

O v e r a l l  efficiency a n d  95%  c o n f i d e n c e  ilmits:
0.0137 + 0.0020

L i m i t  a s  % o f  e s t i m a t e  = 15%
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Figure  27. Scatter  diagram show
discharges,  1984 and

DISCHARGE (cfs x 1000)
q 1985 0 1984

ing Snake  River  trap efficiencies  over a wide range  of Snake  River
1985.



The first year we captured enough steelhead to make meanlngful  t rap
e f f i c i e n c y  t e s t s  w a s  1 9 8 5 .  The range
4 7 , 0 0 0  t o  6 8 , 0 0 0  cfs,

i n  d i s c h a r g e  d u r i n g  t h e  t e s t s  w a s
a n d  t h e r e  w a s  n o  o b v i o u s  c o r r e l a t i o n  b e t w e e n

e f f i c i e n c y  a n d  d i s c h a r g e  ( T a b l e  9).
e f f i c i e n c y  i s  0 . 0 0 5 1 ,

T h e  a v e r a g e  s t e e l h e a d  t r a p p i n g
a n d  t h e  9 5 %  conf  i d e n c e  i n t e r v a l  i s  5 8 %  o f  t h e

e s t l m a t e .

Clearwater River Trap

W e  t e s t e d  t r a p p i n g  e f f i c i e n c y  f o r  yearli n g  c h i n o o k  s a l m o n  f i v e
t i m e s  i n  1 9 8 4  a n d  s i x  t i m e s  in 1 9 8 5  ( T a b l e  10). T e s t s  d o n e  i n  1 9 8 4
w e r e  w i t h i n  a  d i s c h a r g e  r a n g e  f r o m  2 1 , 0 0 0  t o  3 3 , 0 0 0  c f s  a n d  i n  1 9 8 5
w i t h i n  a  r a n g e  f r o m  9 , 1 0 0  t o  3 1 , 0 0 0  c f s .  T h e r e  i s  n o  o b v i o u s
r e l a t i o n s h i p  b e t w e e n  t h e  v a r i a b l e s .  E f f i c i e n c y  e s t i m a t e s  r a n g e  f r o m
0 . 0 0 2 1  a t  1 4 , 8 0 0  c f s  t o  0 . 0 3 0 9  a t  2 4 , 0 0 0  c f s .  We marked 7,457 chinook
a n d  r e c a p t u r e d  1 1 2  i n  t h e  1 1  t e s t s  f o r  a n  a v e r a g e  t r a p  e f  f  i c i e n c y  o f
0 .0150.  W e  w i l  I  c o n t i n u e  t o  e s t i m a t e  t r a p  e f f i c i e n c y ,  b u t  u n l e s s  w e
o b t a i n  a  signif icant c o r r e l a t i o n  with discharge, w e  w i l l  u s e  t h e
overal I  average efficiency va lue  when es t imat ing  the  number  o f  ch inook
p a s s i n g  t h e  t r a p .  T h e r e  w e r e  i n s u f f i c i e n t  s t e e l h e a d  a v a i l a b l e  t o
c o n d u c t  r e l i a b l e  t e s t s  f o r  t h e i r  t r a p  e f f i c i e n c y .  I n  f i v e  t e s t s ,  w e
r e l e a s e d  1 , 5 6 4  s t e e l h e a d  a n d  r e c a p t u r e d  o n l y  f o u r .  F rom these  da ta ,
s tee lhead  t rapp ing  e f f i c iency  wou ld  be  0 .0023  and  95% con f idence  l im i ts
would be 100% of the est imate (Table 11).

Travel Time and Migration Rates

Release Sites to Salmon River Trap

T h r e e  g r o u p s  o f  b r a n d e d  c h i n o o k  s a l m o n ,  c o n t a i n i n g  f r o m  2 6 , 0 0 0  t o
4 0 , 0 0 0  smolts e a c h  a n d  t w o  g r o u p s  o f  b r a n d e d  s t e e l h e a d  o f  3 2 , 0 0 0  a n d
3 5 , 0 0 0  w e r e  r e l e a s e d  u p r i v e r  f r o m  t h e  S a l m o n  R i v e r  t r a p  ( T a b l e s  1  a n d
2). The  Sa lmon  R ive r  t rap  cap tu red  645  b randed  ch inook  sa lmon  and  4
branded  s tee lhead  t rou t .

M e d i a n  r e l e a s e  d a t e s  f o r  b r a n d e d  c h i n o o k  s a l m o n  a t  t h e  S a w t o o t h
Hatchery  (Sa lmon R iver )  and  Sou th  Fork  Sa lmon R iver  were  March  25-29
and Aprl I 1-4, r e s p e c t i v e l y .  B r a n d e d  c h i n o o k  w e r e  a  I  l o w e d  t o
v o l u n t a r i l y  l e a v e  R a p i d  R i v e r  H a t c h e r y  b e g i n n i n g  M a r c h  2 7  w i t h  A p r i l  2
the  med ian  re lease  da te .  D i s t a n c e s  u p r i v e r  f r o m  t h e  S a l m o n  R i v e r  t r a p
f o r  t h e s e  t h r e e  r e l e a s e  s i t e s  a r e  3 3 2 ,  1 5 4 ,  a n d  4 0  m i  les f o r  S a w t o o t h
H a t c h e r y ,  S o u t h  F o r k  S a l m o n  R i v e r ,  a n d  R a p i d  R i v e r  r e l e a s e s ,
r e s p e c t i v e l y .  Branded ch inook  f rom Rap id  R iver  began a r r i v ing  Apr i l  3 ,
fol lowed by Sawtooth chinook on Apr i I 5 and South Fork chinook on Apr i I
10. M e d i a n  p a s s a g e  d a t e s  w e r e  A p r i l  9 ,  A p r i l  1 1 ,  a n d  A p r i l  1 2  f o r
R a p i d  R i v e r ,  S a w t o o t h  a n d  S o u t h  F o r k  b r a n d e d  c h i n o o k ,  r e s p e c t i v e l y .
F o r  e a c h  o f  t h e s e  groupsI  9 5 %  c o n f i d e n c e  I n t e r v a l s  a r o u n d  m e d i a n
p a s s a g e  d a t e s  w e r e  l e s s  t h a n  + 2  d a y s , a n d  t w o - t h i r d s  o f  e a c h  g r o u p
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Tab le  9 .  S n a k e  R i v e r  t r a p  e f f i c i e n c y  t e s t s  f o r  s t e e l h e a d  smolts i n
1985.

Release dates R/M E f f i c i e n c y

5/4 8/811 0.0099
5/8 l/185 0.0054
5/10 0/535 0
5/18 l/492 0.002
5/21 2/314 0.0064

Discharge
(1000 cfs)

55
54
47
50
68

O v e r a l l  e f f i c i e n c y  a n d  9 5 %  c o n f i d e n c e  l i m i t s :
0.00513 + 0.00296

Limit a s  % o f  estimate = 5 8 %

R9FS199JW 53



T a b l e  1 0 .  C l e a r w a t e r  R i v e r  t r a p  e f f i c i e n c y  t e s t s  f o r  c h i n o o k  s a l m o n
smolts in 1984 and 1985.

Release date R/M Efficiency
Discharge

( 1 , 0 0 0  CfS)

1984 4/5 4/418 0.0096 21
4/21 13/806 0.0161 33
4/25 3/489 0.0061 31
5/2 3/183 0.0164 24
5/6 l/42 0.0238 24
5/10 14/453 0.0309 24

1985 3/25 14/607 0.0230 9
3/30 45/1511 0.0298 9
4/5 6/1079 0.0056 18
4/9 2/940 0.0021 15
4/16 7/929 0.0075 33

112/7457

Overa l l  efficiency and 95% con f idence  l im i ts :

0.01502 2 0.00282

L i m i t  a s  % o f  e s t i m a t e  = 1 9 %

R9FS199JW
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Tab I e 11. C l e a r w a t e r  R i v e r  t r a p  efficiency f o r  s t e e l h e a d  smolts i n
1985.

Release dates R/M E f f i c i e n c y
D 1 scharge
(1000 cfs)

5/7 2/464 0.0043
5/8 O/338 - -
5/11 l/384 0.0026
5/12 O/272 - -
5/14 l/106 0.0094

O v e r a l l  e f f i c i e n c y  a n d  9 5 %  c o n f i d e n c e  l i m i t s :
0.00256 + 0.00256

L imi t  as  % o f  es t imate  = 100%
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p a s s e d  t h e  S a l m o n  R i v e r  t r a p  w l t h i n  8 - 1 6  d a y  i n t e r v a l s ;  i . e . ,  s t a n d a r d
d e v i a t i o n  r a n g e d  f r o m  3 . 7  f o r  R a p i d  River c h i n o o k  t o  8 . 0  d a y s  f o r  S o u t h
Fork  ch inook .

Migra t ion  was  most  rap id  fo r  the  Sawtoo th  ch inook ,  36 .8  km/day ,  and
l e a s t  f o r  R a p i d  R i v e r  c h i n o o k ,  8 . 5  k m / d a y .  C o n s i d e r i n g  m i g r a t l o n  r a t e s
r e l a t i v e  t o  a v e r a g e  S a l m o n  R i v e r  D i s c h a r g e ,  t h e r e  a p p e a r s  t o  b e  n o
o b v i o u s  r e l a t i o n s h i p  w h e n  t h e  t h r e e  y e a r s  o f  d a t a  a r e  c o m p a r e d .  The
h i g h  w a t e r  y e a r  o f  1 9 8 4  did n o t  r e s u l t  i n  u n i f o r m l y  r a p i d  m i g r a t i o n
ra tes  compared  to  the  years  o f  l ess  runo f f  (Tab le  12).

U p r i v e r  ( S a w t o o t h  H a t c h e r y  a n d  S o u t h  F o r k  S a l m o n  R i v e r )  c h i n o o k
s m o l t s  m i g r a t e d  a t  a b o u t  t h e  s a m e  r a t e , averag i ng 24.7 + 7 km/day (95%
c o n f i d e n c e  I n t e r v a l )  o v e r  t h e  y e a r s  1 9 8 3  t o  1 9 8 5 .  S m o i t s  m i g r a t i n g
f r o m  R a p i d  R i v e r  t o  t h e  S a l m o n  R i v e r  t r a p  t r a v e l e d  m u c h  s l o w e r ,
a v e r a g i n g  7 . 2  + 3  k m / d a y .  H a t c h e r y - r e a r e d  s m o l t s  m a y  n o t  m i g r a t e
i m m e d i a t e l y  a f t e r  r e l e a s e .  The ef fect of this wou I d be to decrease our
c a l c u l a t e d  v a l u e  o f  m i g r a t i o n  r a t e  a n d  t h e  e f f e c t  w o u l d  b e  g r e a t e s t  f o r
s h o r t e r  m i g r a t i o n  i n t e r v a l s  s u c h  a s  R a p i d  R i v e r  t o  t h e  S a l m o n  R i v e r
t r a p .

M u l t i p l e  R e g r e s s i o n  A n a l y s i s  - Hatcher ies to the Salmon River Trap

W e  u s e d  stepwise m u l t i p l e  r e g r e s s i o n  a n a l y s e s  t o  d e t e r m i n e  t h e
r e l a t i v e  i n f l u e n c e  o f  s e v e r a l  abiotic f a c t o r s  o n  m i g r a t i o n  r a t e .  W e
c o n s i d e r e d  a v e r a g e  d a y  l e n g t h , d a t e  w h e n  s m o l t s  w e r e  r e l e a s e d ,  w a t e r
tempera tu re ,  d ischarge , and  t ransparency  a t  the  Sa lmon R iver  t rap .  The
r e g r e s s i o n  p r o c e d u r e  s e l e c t e d  d a t e  o f  r e l e a s e  (a n e g a t l v e  r e l a t i o n s h i p )
a s  t h e  m o s t  i m p o r t a n t  f a c t o r  w h e n  1 9 8 5  d a t a  w e r e  c o n s i d e r e d  a l o n e .
S m o l t s  a r e  r e l e a s e d  l a t e r  a t  R a p i d  R i v e r  H a t c h e r y  t h a n  a t  t h e  S o u t h
Fork  Sa lmon R iver  and  Sawtoo th  Hatchery  because  Rap id  R iver  smo l ts  do
no t  have  to  m ig ra te  as  fa r  as  those  f rom the  upper  Sa lmon R iver ,  and  as
d iscussed  ear l i e r ,  Rap id  R iver  smo l ts  m ig ra te  much  s lower  to  the  Sa lmon
R i v e r  t r a p  t h a n  u p r l v e r  s m o l t s .  T h e  s e c o n d  v a r i a b l e  e n t e r e d  i n t o  t h e
model was d i  scharge, a  parameter  wh ich  has  been s ign i f i can t  dur ing  each
y e a r  o f  t h e  p r o j e c t .

W h e n  c o n s i d e r i n g  d a t a  f r o m  t h e  t e n  o b s e r v a t i o n s  f o r  1983-l  9 8 5
comb ined, t h e  b e s t  p r e d i c t i v e  e q u a t i o n  i n c l u d e s  y e a r ,  d i s c h a r g e ,  a n d
secch i d i sc transparency. As d i  scharge, secch i d i sc transparency, and
c h r o n o l o g i c a l  y e a r  i n c r e a s e ,  m i g r a t i o n  r a t e  i n c r e a s e s :

Rate  = 38.19s + 4 .72  Q t  17 .38  Y - 71 .49

n = 10,  = 0.77

Where S = Secchi disc transparency
Q = i s  Sa lmon R iver  d ischarge
Y = i s  c h r o n o l o g i c a l  y e a r
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T a b l e  1 2 .  M i g r a t i o n  s t a t i s t i c s  f o r  b r a n d e d  c h i n o o k  s a l m o n  r e l e a s e d  a t
th ree  s i tes  on  the  Sa lmon R iver  and  mig ra t ing  pas t  the  Sa lmon
River  t rap  in  1983,  1984 and 1985.

Release
s i t e

Migra t ion  Number  D ischarge  a t
Dates r a t e  brands W h i t e b i r d

Release A r r i v a l  M i l e s  Mi/day i n  t r a p  ( 1 0 0 0  cfs)

South Fork Salmon River
4/05/83 4/23/83 154 8 . 5  134 7 . 0
4/10/84 4/19/84 154 17.1 108 12.6
4/02/85 4/12/85 154 15.4 70 10.2

x = 1 3 . 7

Sawtooth Hatchery
3/29/83
3/28/84
3/27/85

4/29/83 332 10.7 57 9 . 5
4/19/84 332 15.1 124 10.2
4/11/85 332 22.1 123 7 . 9

x = 1 6 . 0

Rapid  R iver
3/25/83
4/01/84
4/02/85

4/04/83 40 4 . 4  149 7 . 2
4/13/84 40 3 . 3  286 8 . 8
4/09/85 40 5.1 453 8 . 5

x  = 4 . 3

-I__
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Average migra t ion  ra tes  fo r  b rand  g roups  f rom Rap id  R iver ,  Sawtoo th
Hatchery, a n d  S o u t h  F o r k  Salmon River w e r e  1 3 . 2  k m / d a y  i n  1 9 8 3 ,  1 9 . 7
km/day in 1984, and 23.7 km/day in 1985.

P r i o r  t o  t h i s  s t u d y , we assumed that discharge wou I  d be the major
f a c t o r  i n f l u e n c i n g  m i g r a t i o n  r a t e ,  a n d  t h o s e  col I  e c t i  n g  d a t a  a t  t h e
t r a p s  h a v e  o b s e r v e d  i n c r e a s e d  n u m b e r s  o f  s m o l t s  in the trap as
d i  scharge  i ncreases. T h e r e  i s  a  c a u s e  a n d  e f f e c t ,  b u t  i t  i s  d i f f i c u l t
t o  q u a n t i f y  t h r o u g h  c o r r e l a t i o n  a n d  r e g r e s s i o n  a n a l y s e s .  B y  p l o t t i n g
t h e  1 9 8 5  d a i l y  f r e q u e n c i e s  o f  e a c h  b r a n d  g r o u p  o f  c h i n o o k  o n  t h e  s a m e
g r a p h  a n d  o v e r l a y i n g  t h e  r i v e r  d i s c h a r g e  h y d r o g r a p h ,  a  b e t t e r  p i c t u r e
o f  t h e  m i g r a t i o n  r a t e  a n d  r i v e r  d ischarge  r e l a t i o n s h i p  emerges
( F i g .  28).

Al  I  chinook brand groups in 1985 passed the Salmon River t rap about
the  same t ime , w h e n  r i v e r  d i s c h a r g e  b e g a n  i t s  f i r s t  signif icant  r i s e
a f t e r  t h e  smolts w e r e  r e l e a s e d .  A l t h o u g h  t h e  i n c r e a s e  i n  d i s c h a r g e
c o n t i n u e d  f o r  s e v e r a l  d a y s , t h e  m a j o r i t y  o f  s m o l t s  p a s s e d  q u i c k l y ,  s u c h
tha t  the i r  numbers  a t  the  t rap  soon decreased even  though d ischarge  was
s t i  I  I  i n c reas ing .  Subsequent  r i ses  in  d ischarge  appeared  to  “d is lodge”
t h e  r e m a i n i n g  smelts, bu t  no  la rge  passage  occur red  because  mos t  o f  the
smelts  had  passed  the  Sa lmon R iver  t rap  a l ready .

A v e r a g e  d i s c h a r g e  d u r i n g  t h e  m i g r a t i o n  o f  S a w t o o t h  smelts  t o  t h e
S a l m o n  R i v e r  t r a p  ( M a r c h  2 7  - Apr i  I  11) was  low because d ischarge  d id
n o t  r i s e  s i g n i f i c a n t l y  u n t i l  A p r i l  4 .  P r o b a b l y  m o s t  o f  t h e  m i g r a t i o n
of these smol ts occurred in the days between Apr 1 I  4 and Apr I I  11 when
d i s c h a r g e  h a d  r i s e n .  R a p i d  R i v e r smol ts c a m e  f r o m  a  m u c h  s h o r t e r
d is tance  and were  re leased I  a te r  than  the  Sawtoo th  ch inook ,  so  average
d i s c h a r g e  w a s  g r e a t e r ,  b u t  m i g r a t i o n  r a t e  w a s  s l o w e r ,  p r o b a b l y  b e c a u s e
l i t t l e  m o v e m e n t  o c c u r s  i n  t h e  f i r s t  d a y  o r  t w o  a f t e r  r e l e a s e .  Al I
smelts  w e r e  p r o b a b l y  m o v i n g  a t  a  u n i f o r m l y  r a p i d  r a t e  a f t e r  A p r i l  4 .

Sa lmon R ive r  T rap ,  He l l s  Canyon , and Grande Ronde River to Snake River
Trap

We t rapped  1 ,138  b randed  year l i ng  ch inook  sa lmon  f rom fou r  re lease
groups  and  156  b randed  s tee lhead  smelts  f rom f i ve  re lease  g roups  a t  the
S n a k e  R i v e r  t r a p .  A b o u t  h a l f  (544) o f  t h e  b r a n d e d  c h i n o o k  c a m e  f r o m
t h e  H e l l s  C a n y o n  r e l e a s e ,  t h e  r e m a i n d e r  f r o m  t h e  t h r e e  S a l m o n  R i v e r
r e l e a s e s  l i s t e d  a b o v e .  Branded  s tee l  head  came f rom two  s i tes  on  the
Sa lmon R iver  (Eas t  Fork  Sa lmon R iver  and  Sawtoo th  Hatchery )  two  s 1 tes
on the Grande Ronde River, and  one  s i te  immed ia te ly  be low Hei Is  Canyon
Dam on the Snake River.

T rave l  t imes  fo r  b randed  ch inook  sa lmon  f rom the  Sa lmon  R ive r  t rap
t o  t h e  h e a d  o f  L o w e r  G r a n i t e  R e s e r v o i r  ( S n a k e  R i v e r  t r a p )  a v e r a g e d
4 9 . 2  k m / d a y  i n  1 9 8 5 ,  t w i c e  t h a t  o f  t h e  r a t e  u p r i v e r  f r o m  W h i t e b i r d
(23 .7  km/day) .  T h i s  i s  a  p h e n o m e n o n  c o n s i s t e n t  i n  a l  I  t h r e e  y e a r s  o f
t h e  p r o j e c t . Smelts m o v e  f a s t e r  i n  t h e  l o w e r  r i v e r  s e c t i o n ,  p r o b a b l y
b e c a u s e  t h e y  a r e  f u l l y  s m o l t e d  i n  m i d - m i g r a t i o n  a n d  g e n e r a l l y  a r e
r i d l n g  a  c r e s t  o f  r i s i n g  d i s c h a r g e  w h e n  t h e y  b e g i n  t h e i r  l o w e r  r i v e r
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m i g r a t i o n  a t  W h i t e b i r d . M i g r a t i o n  r a t e  f r o m  Hel  I s  C a n y o n  D a m  t o  t h e
Snake  R iver  t rap  was  much s lower ,  11  .8 km/day ,  s im i la r  to  the  20  km/day
r a t e  f o r  b r a n d e d  c h i n o o k  m i g r a t i n g  b e t w e e n  H e l l s  C a n y o n  D a m  a n d  t h e
Snake  R iver  t rap  in  1984  (Tab le  13).

B e c a u s e  o n l y  f o u r b r a n d e d  s t e e l h e a d  w e r e  c a p t u r e d  a t  t h e  S a l m o n
R i v e r  t r a p , w e  d i d  n o t  e s t i m a t e  t r a v e l  t i m e  a n d  m i g r a t i o n  r a t e  f o r
steelhead between the Salmon River and Snake River t raps.

M i g r a t i o n  r a t e s  f o r  s t e e l h e a d  f r o m  r e l e a s e  s i t e s  t o  t h e  S n a k e  R i v e r
t r a p  a v e r a g e d  2 7  k m / d a y  (N = 5 , s t a n d a r d  d e v i a t i o n  = 1 2 . 4 ) . Steel head
smol ts  m ig ra t ing  f rom the  Grande  Ronde  R lve r  were  the  s lowes t  m ig ra to rs
(8 t o  1 0  k m / d a y )  a n d  Hel I s  C a n y o n s m o l t s  w e r e  t h e  m o s t  r a p i d  (60
km/day).

M e d i a n  m i g r a t i o n  r a t e s  f o r  y e a r l i n g  c h i n o o k  s a l m o n  s m o l t s  f r o m
r e l e a s e  s i t e s  t o  t h e  S n a k e  R i v e r  t r a p  a v e r a g e d  2 6  k m / d a y  (N = 4 ,
s t a n d a r d  d e v i a t i o n  = 7 . 0 4 1 . B r a n d e d  s u b - y e a r l i n g  c h i n o o k  r e l e a s e d  i n
the  Snake  R iver  a t  the  mouth  o f  the  Grande Ronde R iver ,  48  k  i  lometers
u p r i v e r  f r o m  t h e  S n a k e  R i v e r  t r a p ,  p a s s e d  t h e  t r a p  ( m e d i a n  p a s s a g e
d a t e )  t h e  f o l l o w i n g  d a y . Ch inook  smo l ts  re leased  a t  He l l s  Canyon  were
t h e  s l o w e s t  m i g r a t o r s  (12 k m / d a y ) . T h e y  w e r e  r e l e a s e d  e a r l y ,  w h e n
d i s c h a r g e  w a s  l o w ,  t o  a l  l o w  t h e s e  s m o l t s  t o  m o v e  d o w n r i v e r  f r o m  Hel I s
C a n y o n  D a m  w h e n  p e r c e n t  s a t u r a t i o n o f  d i s s o l v e d  g a s e s  b e l o w  Hel  I s
Canyon Dam is low.

W e  d i d  stepwise m u l t i p l e  r e g r e s s i o n  a n a l y s i s  o n  t h e  c o m b i n e d  t e n
branded ch inook  g roups  mig ra t ing  be tween Sa lmon R iver  and  Snake  R iver
t r a p s  I n  1 9 8 3 , 1984, and 1985. T h e  o n l y  s i g n i f i c a n t  p a r a m e t e r s  w e r e
d a y  l e n g t h  (DL) a n d  y e a r  (Y), r e s u l t i n g  i n  t h e  f o l l o w i n g  e q u a t i o n :

R a t e  = 1 6 . 8  D L  + 7 . 0  y e a r

R2 = 0 . 9 0

T h i s  i n d i c a t e s  t h a t  t h e  I  a t e r  t h e  c h i n o o k  a r e  r e l e a s e d ,  t h e  f a s t e r
t h e y  m i g r a t e , a t  l e a s t  w i t h i n  t h e  t i m e  r a n g e  o f  t h e  a v a i l a b l e  d a t a .
T h e  e q u a t i o n  a l s o  i n d i c a t e s  t h a t  a v e r a g e  m i g r a t i o n  r a t e  h a s  i n c r e a s e d
each  year  f rom 1983  to  1985 . L o o k i n g  a t  a v e r a g e  d i s c h a r g e  d u r i n g  t h e
m i g r a t i o n  i n t e r v a l s  o f  t h e  b r a n d e d  c h i n o o k  g r o u p s ,  a v e r a g e  d i s c h a r g e
a n d  m i g r a t i o n  r a t e  i n c r e a s e d  s i g n i f i c a n t l y  b e t w e e n  1 9 8 3  a n d  1 9 8 4 ,  b u t
i n  1 9 8 5  m i g r a t i o n  r a t e s  a n d  d i s c h a r g e  a c t u a l l y  d e c r e a s e d  ( T a b l e  14).
T h e  c h a n g e  i n  m i g r a t i o n  r a t e  b e t w e e n  1 9 8 4  a n d  1 9 8 5  w a s  o n l y  s l i g h t ,
however. T h e  w i d e  r a n g e  o f  m i g r a t i o n  r a t e s  w i t h i n  e a c h  y e a r  p r o b a b l y
k e p t  t h e  r e g r e s s i o n  p r o c e d u r e  f r o m  f i n d i n g  a  s i g n i f i c a n t  r e l a t i o n s h i p
b e t w e e n  m i g r a t i o n  r a t e  a n d  r i v e r  d i s c h a r g e . T h e  d a t a  i n  T a b l e  1 3 ,
however, i n d i c a t e  t h a t  o n  t h e  a v e r a g e , m i g r a t i o n  r a t e  d o e s  carrel  a t e
p o s i t i v e l y  w i t h  c h a n g e s  i n  d i s c h a r g e .

We g raphed  the  da1 I  y  f requenc ies  o f  ch inook  smo l  t s  cap tu red  a t  the
S n a k e  R i v e r  t r a p  i n  1 9 8 5  f o r  e a c h  o f  t h e  f o u r  b r a n d e d  c h i n o o k  g r o u p s
a n d  o v e r l a y e d  t h e  f i g u r e  w i t h  S n a k e  R i v e r  d i s c h a r g e  ( F i g .  29). I t
a p p e a r s  t h a t  t h e  H e l l s  C a n y o n  c h i n o o k  r e l e a s e  o n  M a r c h  1 9  c o i n c i d e d
w i t h  a  s l i g h t  r i s e  i n  r i v e r  d i s c h a r g e . A  l a r g e  p u l s e  i n  c h i n o o k  c a t c h
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T a b l e  1 3 .  M i g r a t i o n  s t a t i s t i c s  f o r  b r a n d e d  c h i n o o k  s a l m o n  t r a v e l i n g  f r o m
the Salmon River t rap or Hel ls Canyon Dam to the Snake River
trap in 1984 and 1985.

M i g r a t i o n
re lease
g r o u p

Median passage dates at t raps
Travel Rate

H e l l s Snake D i s t a n c e  t i m e i n
Salmon River Canyon R ive r in km in days km/day

1985

Sawtooth Hat. 4/11 Be 4/14 170 3 56.7
S. Fk. Salmon 4/12 se 4/17 170 5 34.0
Rapid  R iver 4/09 - - 4/12 170 3 56.7
Hells Canyon - - 3 /19 4/3 178 15 11.8

1984

Sawtooth Hat. 4/19 - - 4/21 170 2 85.0
S. Fk. Salmon 4/19 - - 4/24 170 5 34.0
Rapid River 4/14 - - 4/18 170 4 42.5
Hells Canyon - - 3 /20 3/29 178 9 20 .2
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T a b l e  1 4 .  A v e r a g e  S a l m o n  R i v e r  d i s c h a r g e  f o r  t h e  f i r s t  h a l f  o f  t h e
migrat ion between Salmon Rlver t rap and the Snake River t rap,
average  Snake  R iver  d ischarge  fo r  the  second ha l f  o f  the
migra t ion  and  average  and  range  o f  m ig ra t ion  ra tes  fo r
chinook salmon smolts. Data are for  branded groups re leased
at Sawtooth,  South Fork Salmon, and Rapid River in each of  1983,
1984, and 1985 and a group released at  Pahsimeroi  in 1983.

S a l m o n  R i v e r  S n a k e  R i v e r  N o .  o f M i g r a t i o n
d ischarge d ischarge re lease (km/day)

Year (1000 cfs) ( 1 0 0 0  cfs)  g r o u p s Rate Rate range

1983 11.5 66.1 4 30 .5 12-58

1984 17.3 99 .8 3 53.5 33-83

1985 14.9 77 .9 3 49.0 33-57
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o c c u r r e d f o u r  t o  f i v e  d a y s  l a t e r , b u t  n u m b e r s  s o o n  d e c r e a s e d
cor respond ing  to  a  decrease  in  d ischarge . D ischarge  inc reased aga in  on
A p r i l  1 , and dal I y passage of the Hel  I s Canyon smol ts peaked on Apr I I
3 . A l t h o u g h  d i s c h a r g e  s t a y e d  h i g h  a n d  s t a b l e ,  t h e  n u m b e r s  o f  H e l l s
Canyon smol ts  pass ing  the  Snake R iver  t rap  decreased. On Apri I 9, the
Snake  R iver  began  a  ma jo r  r i se , and  the  rema in ing  Hel  I s  Canyon smol ts
p a s s e d  d u r i n g  t h i s  t i m e . S imu l taneous ly , a major pu I  se in passage of
a l  I  th ree  Sa lmon R ive r  b randed  ch inook  g roups  occur red . Their  median
passage d a t e s  o c c u r r e d  f r o m  A p r i l  1 2  f o r  R a p i d  R i v e r  b r a n d s  t o  A p r i l  1 7
f o r  S o u t h  F o r k  S a l m o n  R i v e r  b r a n d s . A f t e r  t h i s  p u l s e  i n  p a s s a g e ,
d i s c h a r g e  d e c r e a s e d  d r a m a t i c a l l y  a s  d i d  t h e  c a p t u r e  o f  a l l  b r a n d e d
c h i n o o k  s m o l t s . A  m i n o r  r l s e  i n  d i s c h a r g e  b e g a n  o n  M a y  2  a n d  w i t h
th is ,  the  remain ing  few ch inook  b rands  were  cap tu red  a t  the  Snake R iver
t r a p . A l  t h o u g h  a n o t h e r  m a j o r  r i s e  i n  d i s c h a r g e  o c c u r r e d  i n  l a t e  M a y ,
t h e r e  a p p e a r e d  t o  b e  n o  m o r e  b r a n d e d  c h i n o o k  u p r i v e r  f r o m  t h e  S n a k e
R i v e r  t r a p .

Branded chinook smolts migrat ing between the Salmon River and Snake
R i v e r  t r a p a v e r a g e d  5 4  k m / d a y in 1984 and 49.2 km/day in 1985.
M i g r a t i o n  r a t e s  f o r  c h i n o o k  s m o l t s  m i g r a t i n g  f r o m  Hel I s  C a n y o n  D a m  t o
t h e  S n a k e  R i v e r  t r a p  d u r i n g  t h o s e  y e a r s  t r a v e l e d  a t  2 0 . 2  a n d
11 .8 km/day, r e s p e c t i v e l y . The  d is tances  mig ra ted  a re  near l y  the  same,
i . e . , 170  k i l omete rs  f rom the  Sa lmon  R ive r  t rap  and  174  k i l omete rs  f rom
Hells Canyon Dam.

D u r i n g  1 9 8 5  w e  c a p t u r e d e n o u g h  b r a n d e d  s t e e l h e a d (N=156) t o
d o c u m e n t  t h e i r  t i m e  o f  a r r i v a l  a t  t h e  S n a k e  R i v e r  t r a p  ( F i g .  30). T h i s
c o m p a r e s  w i t h  z e r o  b r a n d e d  s t e e l h e a d  c a p t u r e d in 1984 and nine in
1983. N o  t r a v e l  t i m e  i n f o r m a t i o n  f o r  s t e e l h e a d  b e t w e e n  t h e  S a l m o n
R i v e r  a n d  S n a k e  R i v e r  t r a p s  i s  a v a i l a b l e ,  h o w e v e r ,  b e c a u s e  o n l y  f o u r
b randed  s tee l  head  were  cap tu red  a t  the  Sa lmon R iver  t rap . T r a v e l  t i m e
a n d  m i g r a t i o n  r a t e s  f r o m  r e l e a s e  s i t e s  t o  t h e  S n a k e  R i v e r  t r a p  a r e
shown in Table 15.

T h e  s t e e l h e a d  b r a n d  g r o u p s  coming f r o m  t h e  u p p e r  S a l m o n  R i v e r
m i g r a t e d  w h e n  t h e  S a l m o n  R i v e r  a t  W h i t e b i r d  a v e r a g e d  n e a r  2 0 , 0 0 0  cfs,
a b o u t  t w i c e  t h e  d i s c h a r g e  t h a t  o c c u r r e d  d u r i n g  t h e  y e a r l i n g  c h i n o o k
m i g r a t i o n  o n e  m o n t h  e a r l i e r . Chinook from Sawtooth Hatchery,  however,
m i g r a t e d  a t  4 2  k m / d a y  t o  t h e  S n a k e  R i v e r  t r a p  w h i l e  s t e e l h e a d  m i g r a t e d
t h e  s a m e  d i s t a n c e  a t  2 5 . 8  k m / d a y . Poss ib l y , t h e  s t e e l h e a d  w e r e  n o t
r e a d y  t o  m i g r a t e  w h e n  r e l e a s e d , o r  s t e e l h e a d  d o  n o t  a c t i v e l y  m i g r a t e
u n t i l  l a t e r  i n  t h e  s p r i n g .

M i g r a t i o n  r a t e , once steel head r e a c h e d  t h e  S n a k e  R i v e r , was
p r o b a b l y  r a p i d , b a s e d  o n  b r a n d  r e t u r n s  f r o m  s t e e l h e a d  r e l e a s e d  b e l o w
Hel  I s Canyon D a m  w h i c h  m i g r a t e d  a t  6 0  k m / d a y . Branded steel head
r e l e a s e d I n  t h e  G r a n d e  R o n d e  R i v e r  m i g r a t e d  s l o w l y ,  a v e r a g i n g
9 . 3  k m / d a y  t o  t h e  S n a k e  R i v e r  t r a p . P e r h a p s  m o s t  o f  t h e i r  m i g r a t i n g
t i m e  w a s  s p e n t  i n  t h e  G r a n d e  R o n d e  R i v e r . However, Snake RI ver
d i s c h a r g e  w a s  r e l a t i v e l y  l o w  d u r i n g  t h e  w e e k  ( M a y  1 2  t o  181 p r i o r  t o
t h e  m e d i a n  p a s s a g e  o f  t h e  G r a n d e  R o n d e  s t e e l h e a d  a t  t h e  S n a k e  R i v e r
t r a p .
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Table 15. Trave l  t imes  and  migration  ra tes  fo r  b rand  g roups  o f
s tee lhead migra t ing  be tween re lease  s i tes  and  the  Snake
R i v e r  t r a p ,  1 9 8 5 .

D is tance Dates T r a v e l  M i g r a t i o n
Release trave I ed 50% time r a t e

s l t e (km) Released passage ( days)  (km/day) Brand

Sawtooth Hat. 722 4/g 5/7 28 25.8 RDY-1

E. Fk. Salmon R. 685 4/17 5/9 22 31 .2 RDY-3

Hel  Is Canyon 178 40/30 5/3 3 59.5 LDY-1

G r a n d e  R o n d e - 1  9 7 5/g 5/20 11 8 . 8 RA17-1

G r a n d e  R o n d e - 2  9 7 5/g 5/19 10 9.7 RAl7-3
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Except  fo r  an  ear ly  pu lse  o f  Sawtoo th  Hatchery  b randed s tee lhead (F ig .  301,
t h e r e  w a s  l i t t l e  t e m p o r a l  o v e r l a p  i n  t h e  p a s s a g e  o f  b r a n d e d  y e a r l i n g  c h i n o o k
a n d  s t e e l h e a d  s m o l t s  a t  t h e  S n a k e  R i v e r  t r a p , w i t h  m o s t  c h i n o o k  p a s s i n g  i n
A p r i l  a n d  m o s t  s t e e l h e a d  i n  M a y . P a s s a g e  o f  s t e e l h e a d  d i d  n o t  a p p e a r  a s
dependent  on  r i ses  in  d ischarge as  was seen w i th  ch inook .

In 7985,  we  re leased  20 ,528  b randed  ch inook  and  1 ,076  b randed  s tee lhead  a t
t h e  S a l m o n  R i v e r  t r a p  f o r  r e c a p t u r e  a t  t h e  S n a k e  R i v e r  t r a p  a n d  L o w e r  G r a n i t e
Dam. We recap tu red  32  Sa lmon R ive r  t rap  b randed  ch inook  and  ze ro  s tee lhead  a t
t h e  S n a k e  R i v e r  t r a p . B a s e d  o n  t h e  a v e r a g e S n a k e  R i v e r  t r a p  e f f i c i e n c y
(1.3761, f o r  c h i n o o k , 2 , 3 3 6  ( 1 1 . 3 % )  o f  t h e  S a l m o n  R i v e r  t r a p  b r a n d e d  c h i n o o k
p a s s e d  t h e  S n a k e  R i v e r  t r a p . H o w e v e r ,  t h e  " p a s s a g e  index" f o r  t h e s e  b r a n d e d
ch inook  a t  Lower  Gran i te  Dam,  53  k i lometers  down reservo i r  f rom the  Snake  R iver
t rap  was  3 ,801  smo l ts . Th is  index  wou ld  be  18.5% o f  the  number  re leased  a t  t h e
S a l m o n  R i v e r  t r a p ,  v e r y s i m i l a r  t o  t h e  2 0 . 9 %  p a s s a g e i n d e x  f o r  t h e  f i v e
h a t c h e r y  b r a n d  g r o u p s  o f  c h i n o o k  r e l e a s e d  u p r i v e r  f r o m  L o w e r  G r a n i t e  D a m  i n
1985.

Thus, we may be observing no more than 61% of the Salmon River t rap brands
w h i c h  e n t e r  t h e  S n a k e  R i v e r  t r a p , a s s u m i n g  t h e  p a s s a g e  i n d e x  i s  p r o b a b l y  l e s s
t h a n  a c t u a l  p a s s a g e  ( S i m s ,  e t  a l .  1 9 8 4 1 . Th is  cou  Id  be  d u e  t o  t h e  n e w n e s s  o f
t h e  b r a n d s  w h i c h  b e c o m e  d a r k e r  d u r i n g  t h e  f i r s t  f e w  d a y s  a f t e r  b r a n d i n g . The
n u m b e r  o f  b r a n d s  w e  r e c o v e r e d  i s  m a r g i n a l  f o r  d o c u m e n t i n g  t r a v e l  t i m e  f o r  a n y
o f  the  b rand  g roups  (Tab le  16).

T h e  l i m i t e d  d a t a  d o  i n d i c a t e ,  h o w e v e r ,  t h a t  t h e r e  i s  a  r e l a t i o n s h i p  b e t w e e n
r i v e r  d i s c h a r g e  a n d  c h i n o o k  s a l m o n  migration  r a t e . There  were  seven  re lease
groups  f rom wh ich  two  o r  more  b randed  smelts  were  recap tu red ,  and  f rom these ,
w e  c a l c u l a t e d  m e d i a n  m i g r a t i o n  r a t e s  ( T a b l e  17). I t  a p p e a r s  t h a t  c h i n o o k
smolts migrated slowly in mid-March when Salmon and Snake River discharges were
l o w  ( F i g s .  8  a n d  16). I n  m i d - A p r i l , s m o l t s  m o v e d  r a p i d l y ,  c o i n c i d i n g  w i t h
p e a k s  i n r i v e r  d i s c h a r g e . W h e n  r i v e r  d i s c h a r g e  d e c r e a s e d  n e a r  A p r i l  2 0 ,
m i g r a t i o n  r a t e  d r o p p e d  d r a m a t i c a l l y . M i g r a t i o n  r a t e  w a s  h i g h  a g a i n  i n  e a r l y
May, a g a i n  c o r r e s p o n d i n g  w i t h  a  r i s e  i n  d i s c h a r g e .

I n  1 9 8 4  w e  b r a n d e d  3 1 , 4 1 1  ch inook a t  t h e  S a l m o n  R i v e r  t r a p  a n d  r e c a p t u r e d
1 5 6  o f  t h e m  a t  t h e  S n a k e  R i v e r  t r a p . F r o m  t h e s e  r e t u r n s ,  w e  c a l c u l a t e d
m i g r a t i o n  r a t e s  f o r  1 7  b r a n d  g r o u p s r e l e a s e d  b e t w e e n  M a r c h  2 1  a n d  M a y  7 .
F i g u r e  3 1  d e p i c t s  t h e  m i g r a t i o n  r a t e s  a n d  t r a v e l  t i m e s  o f  e a c h  b r a n d  g r o u p  a n d
i s  o v e r l a y e d  w l t h  t h e  c o r r e s p o n d i n g  h y d r o g r a p h s  o f  t h e  S a l m o n  R i v e r  a n d  t h e
Snake River. I t  i s  a p p a r e n t  i n  t h i s  f i g u r e  t h a t  m i g r a t i o n  r a t e  a n d  t r a v e l  t i m e
a r e  h i g h l y  c o r r e l a t e d  w i t h  r i v e r  d i s c h a r g e . Migrat ion  ra tes  were  s lowes t  (and
t r a v e l  t i m e s  l o n g e s t )  w h e n  d i s c h a r g e  w a s l e a s t  a n d  f a s t e s t  w h e n  d i s c h a r g e  w a s
g r e a t e s t . C h i n o o k  m i g r a t i o n  r a t e s  b e t w e e n  t h e  S a l m o n  R i v e r  a n d  S n a k e  R i v e r
t r a p s  r a n g e d  f r o m  n e a r  8 . 3  k m / d a y  d u r i n g  t h e  l o w  w a t e r  p e r i o d  o f  l a t e  M a r c h  t o
near  83.3  km/day  dur ing  the  h igh water  per iod  in  mid-  to  la te -Apr i l . M i g r a t i o n
r a t e s  r o s e  a n d  f e l l  t h r o u g h o u t  t h e  season I n  a n  a p p a r e n t  r e a c t i o n  t o  c h a n g e  i n
d ischarge .

67

R9FS195BM



Tab le  16 .  S ta t i s t i cs  o f  ch inook  salmtin  smo l t s  marked  and  re leased  a t
Sa lmon R iver  t rap  and  recap tu red  a t  the  Snake  R iver  t rap  in
1984 and 1985.

Chinook

$ o f  r e t u r n
Released Recaptured k r e t u r n e d expecteda

1984 31,411 156 0 .50 36
1985 20,528 32 0.16 11

Steelhead

1984 3,066 4 0.13 26
1985 1,076 1 0 .09 18

aPercent  o f  e x p e c t e d  r e t u r n  i s  t h e  p e r c e n t  o f  r e t u r n  d i v i d e d  b
e f f i c i e n c y  w h e r e  t r a p  e f f i c i e n c y  a t  t h e  S n a k e  R i v e r  t r a p  f o r  c x traRinoo
equa ls  0 .0137  and  fo r  s tee lhead  equa ls  0 .0051 .
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Table 17. Mark end recapture statistics for chinook salmon smolts released at Whf tebf rd end receptured et Sneke River trep end

Lower Grsnfte Dam, 1985.

Median

release
date Brend

Chf nook

released

At Snake River trap

Number Msdian

caught passage Rate

At Lower Granf te Dam Whf tebi rd to Lower Greni ta Dam

Est . Uedien Migration rete Travel time

passage passage [mi Lea/day] (days)

3-l 6 RDKI 40
3-22 LDK-4 306

3-24 AoK- 436

3-27 RAKI 538
3-30 RAK-2 63

4 3  RAK-3 566

4-6 RAK-4 3,350

4-8 LAKI 6,056

411 LAK-2 4,527
4-14 LAK-3 1 1635

417 LAK-4 828

4-20 R O M  273
4-23 ROE-2 420
4-26 ROE-3 303

4-30 ROE-4 538

5 - 2 RAEI 380
5-7 RAE-3 172

5-9 RAE-4 86

5-12 w-1 3

20,528

0
4 4 1 1

1 5 - 4

4 4 - 8

0

I 4-16

0

8 4-l 1

3 4 1 4

0

2 4-18

4 5 - 3

1 5 - 3

1 5-7

1 5 - 2

2 5 - 4

0

0

0-

32

estimated passage =

3 2  - .0137’ = 2338 =

11.4% of releass

8.5

102.2

7 . 8

39 4 1 8  9 . 0  25

87 4-26 7 . 5  30

278 4-20 13.2 17

186 4 1 8  18.7 12

887 4-22 16 .O 1 4

871 4-25 16.0 1 4

530 5-D3 11.8 18

59 5-02 15.0 15

109 5-04 16 .O 1 4

294 510 1 3 . 2  17

93 547 20.3 11
31 5 1 2  18.7 12
48 5-l 5 17.2 13

16 5-22 15.0 15
16 5-22 17.2 13

3,604

= 17,6%b o f

release

“Snake River trap efficiancy for chinook smolte  (1984 and 1985 everage)  is 1.37%.

bThis  survive1 estimate is increased to 18.5% by adding the incorrectly marked or read E and K brands ssen at Lower

Granite Dam.
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I f  t h e r e  h a d  b e e n  1 0 0 %  s u r v i v a l  o f  t h e  S a l m o n  R i v e r  t r a p  b r a n d e d
c h i n o o k  t o  t h e  S n a k e  R i v e r  t r a p  i n  1 9 8 5 , we would have seen about 281
b r a n d s  ( 2 0 5 2 8  x  0 . 0 1 3 8 ) . W i t h  100% s u r v i v a l  a n d  o b s e r v a n c e  o f  a l  I
brands, w e  w o u l d  h a v e  t o  b r a n d  a b o u t  7 0 0  smelts  w i t h  a n  i n d i v i d u a l
b r a n d  t o  e x p e c t  t o  r e c a p t u r e  1 0  b r a n d s . M o r e  r e a l i s t i c a l l y ,  w e  w o u l d
h a v e  t o  b r a n d  t h r e e  t o  n i n e  t i m e s  t h a t  m a n y  i f  e s t i m a t e d  s u r v i v a l  t o
t h e  S n a k e  R i v e r  t r a p  i s  b e t w e e n  t h e  34% o f  1 9 8 4  a n d  t h e  1 1 %  o f  1 9 8 5 .
Thus ,  to  assure  a  reasonab  I  e  re tu rn  f rom a  b rand  g roup  re leased  a t  the
Sa lmon R iver  t rap , i t  s h o u l d  c o n t a i n  a t  l e a s t  2 , 0 0 0  smelts. O f  t h e  1 9
ch inook  re lease  g roups  in  1985 ,  o n l y  t h r e e  c o n t a i n e d  g r e a t e r  t h a n  2 , 0 0 0
smol ts. I t  wil I  b e  d i f f i c u l t  t o  d o c u m e n t ,  w i t h  p r e c i s i o n ,  t r a v e l  t i m e
f o r  c h i n o o k  f r o m  t h e  S a l m o n  R i v e r  t r a p  t o  t h e  S n a k e  R i v e r  t r a p  e x c e p t
during t h e  p e a k  o f  t h e  c h i n o o k  m i g r a t i o n  i n  m i d - A p r i l .

W e  b r a n d e d  1 , 0 7 6  steelhead  a t  t h e  S a l m o n  R i v e r  t r a p ;  t h e  l a r g e s t
i n d i v i d u a l  r e l e a s e  g r o u p  c o n t a i n i n g  2 7 4  s m o l t s . I n  o r d e r  t o  h a v e
adequa te  recap tu res o f  s t e e l h e a d  smelts  a t  t h e  S n a k e  R i v e r  t r a p  f o r
t r a v e l  t i m e  e v a l u a t i o n , the same argument for  increased samp I  e s ize as
i s  g i v e n  a b o v e  f o r  c h i n o o k  a p p l i e s  e x c e p t  t h a t  f o r  s t e e l h e a d  t h e  s a m p l e
s i z e  n e e d s  t o  b e  2 . 7  t i m e s  g r e a t e r  (or 5 , 4 0 0  f i s h )  t o  c o m p e n s a t e  f o r
t h e  r e d u c e d  t r a p  e f  f  i c i e n c y  a t  t h e S n a k e  R i v e r  t r a p  (0.0051)  w h i c h
occurs  fo r  s tee lhead .

A l t h o u g h  w e  c a p t u r e d  n o n e  o f  t h e  S a l m o n  R i v e r  t r a p  b r a n d e d
s t e e l h e a d  a t  t h e  S n a k e  R i v e r  t r a p , the  Water  Budget  Cen te r  es t imated
t h a t  1 7 9  o r  16.6% o f  t h e  S a l m o n  R i v e r  t r a p  b r a n d e d  s t e e l h e a d  p a s s e d
(passage index)  Lower  Gran i te  Dam (Tab le  18). T h i s  i s  s i m i l a r  t o  t h e
18.4% mean passage v a l u e  f o r  t h e  s i x  h a t c h e r y  b r a n d e d  g r o u p s  o f
steelhead recorded at  Lower Grani te Dam in 1985.

Year l ing  ch inook  move o u t  o f  t h e  S a l m o n  R i v e r  i n  m a s s
f i r s t  s i g n i f i c a n t  r i s e  i n  d i s c h a r g e  i n  m i d - A p r i l  a n d  camp
p a s s a g e  i n  s m a l l  p u l s e s  a s s o c i a t e d  w i t h  s u b s e q u e n t  r i s e s  i n
i n  l a t e  A p r i l  a n d  e a r l y  M a y . C h i n o o k  e n t e r  L o w e r  G r a n i t e
w i t h  t h e  i n i t i a t i o n  o f  r i s i n g  d i s c h a r g e  i n  m i d -  t o  l a t e - A p r I
p a s s a g e  l a s t s  f i v e  t o  t e n  d a y s  t h e n  d e c r e a s e s . Smal I pu I ses

w i t h  t h e
e t e  t h e i r
d i scharge
Reservo i r
I . Heavy
-n ch inook

p a s s a g e  o c c u r  with s u b s e q u e n t  i n c r e a s e s  i n  d i s c h a r g e . D i scharge has
o n l y  t o  i n c r e a s e s h a r p l y  b u t  n o t  n e c e s s a r i l y  t o  h i g h  l e v e l s  t o  c a u s e
major movement of chinook.

Clearwater River Trap

There was one group of branded chinook salmon rel eased Apr i I 3 and
4 and one of branded steelhead released April  29 - May 3 in the
C l e a r w a t e r  R i v e r  i n  1 9 8 5 . B o t h  w e r e  r e l e a s e d  a t  D w o r s h a k  H a t c h e r y ,
5 7  k i l o m e t e r s  u p r i v e r  f r o m  t h e  C l e a r w a t e r  t r a p . Med ian  passage a t  the
C l e a r w a t e r  t r a p  w a s  t h e  d a y  following r e l e a s e  f o r  e a c h  g r o u p
( F i g .  32). R iver  d ischarges  fo r  the  ch inook  and  s tee lhead g roups  were
1 7 , 3 0 0  c f s  a n d  2 5 , 7 0 0  cfs, r e s p e c t i v e l y . T h e  C o r p s  o f  E n g i n e e r s
i n c r e a s e d  d i s c h a r g e  f r o m  D w o r s h a k  R e s e r v o i r  t o  f a c i l i t a t e  t h e  r a p i d
m o v e m e n t  o f  t h e  c h i n o o k  g r o u p . S tee l  head  were  a lso  re leased  when
d ischarge was increas ing .

71

R9FSl95BM



Table 18.  Steelhead marked and released at  the Salmon River t rap and
their  est imated passage at Lower Grani te Dam, 1985.

Release
dates Brand

Recapture Est imated
# re leased date passage

4/06 RAK-4
4/08 LAK-1
4/11 LAK-2
4/14 LAK-3
4/17 LAK-4
4/20 RDE-1
4/23 RDE-2
4/26 RDE-3
4/30 RDE-4
5/02 RAE-l
5/07 RAE-3
5/09 RAE-4
5/12 LAE-1

3
6

50
40

156
53

274
149
139
136

31
38

1
1,076

5/6 28

5/6 116

5/9 35

179=16.6%
s u r v i v a l
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Smolt Passage a: Migrant Traps

Salmon Rlver Trap

Based on  the  ch inook  sa lmon t rap  e f f i c iency  equat ion  d iscussed in  a
p r e v i o u s  s e c t i o n , w e  c a l c u l a t e d  t h a t  2,713,800  y e a r l i n g  c h i n o o k  s m o l t s
p a s s e d  t h e  S a l m o n  R i v e r  t r a p  d u r i n g  t h e  p e r i o d  o f  t r a p  o p e r a t i o n .  T h i s
i s  a  m i n i m u m  p a s s a g e  e s t i m a t e  b e c a u s e  t h e r e  w e r e  d a y s  d u r i n g  t h e
t rapp ing  season when the  t rap  was  down fo r  repa i rs  o r  moved ou t  o f  the
main  channe l  due  to  excess ive  d ischarge ,  and  the  season was  ended when
c h i n o o k  w e r e  s t i l l  p a s s i n g  t h e  t r a p .

T o t a l  r e l e a s e  o f  h a t c h e r y - p r o d u c e d  c h i n o o k  u p r i v e r  f r o m  t h e  S a l m o n
R ive r  was  3,863,580, b u t  4 7 %  o f  t h e s e  w e r e  b e l i e v e d  t o  h a v e  v o l u n t a r i l y
l e f t  R a p i d  R i v e r  H a t c h e r y  d u r i n g  t h e  p r e v i o u s  f a l  I ,  a n d  m a n y  m a y  h a v e
passed downr iver  f rom the  Sa lmon R iver  t rap  p r io r  to  spr ing .

We have  no  t rapp ing  e f f i c iency  es t imate  fo r  s tee lhead  a t  the  Sa lmon
R i v e r  t r a p  a n d  t h u s , no est imate of  steelhead passage.

Snake River Trap

W e  e s t i m a t e  t h a t  3,409,OOO  y e a r l i n g  c h i n o o k  a n d  1,666,OOO  h a t c h e r y
s tee lhead  passed  t h e  S n a k e  R i v e r  t r a p ;  4 4 %  a n d  3 6 %  o f  h a t c h e r y
r e l e a s e s ,  r e s p e c t i v e l y .  S o m e  o f  t h e  year1 i n g  c h i n o o k  w e r e  w i l d ,  b u t  i t
i s  assumed the  w i ld  component  i s  a  sma l l  pa r t  o f  the  to ta l  m ig ra t ion .

W e  e s t i m a t e d  t h a t  2 3 3 , 0 0 0  w i l d  s t e e l h e a d  p a s s e d  t h e  S n a k e  R i v e r
t r a p .  i f  w e  a s s u m e  t h e  t r a p p i n g  e f f i c i e n c y  f o r  s u b - y e a r l i n g  c h i n o o k
a n d  s o c k e y e  s a l m o n  a r e  s i m i l a r  t o  t h a t  f o r  year1 i n g  c h i n o o k ,  t h e n
7 5 , 0 0 0  a n d  6 , 5 6 5  o f  t h e s e  t w o  g r o u p s ,  r e s p e c t i v e l y ,  w o u l d  h a v e  p a s s e d
t h e  t r a p .

Clearwater River Trap

W e  u s e d  a v e r a g e  e f f i c i e n c i e s c a l c u l a t e d  a t  t h i s  t r a p  t o  e s t i m a t e
t h e  n u m b e r  o f  s m o l  ts p a s s i n g  d u r i n g  t h e  p e r i o d  o f  t r a p  o p e r a t i o n .  The
t r a p  w a s  i n o p e r a b l e  f o r  e i g h t  d a y s  i n  A p r i l  a n d  t w o  d a y s  i n  M a y  p r i o r
t o  t h e  e n d  o f  s a m p l i n g ,  s o  t h e  e s t i m a t e  I s  l o w .  We est imated that
9 2 5 , 0 0 0  y e a r l i n g  c h i n o o k  ( h a t c h e r y  a n d  w i l d )  a n d  4 0 2 , 0 0 0  h a t c h e r y
s t e e l  h e a d  p a s s e d  t h e  t r a p ,  5 9 %  a n d  2 5 %  o f  h a t c h e r y  r e l e a s e s ,
r e s p e c t i v e l y .  We also est imated that 41,071 wi Id steel  head passed the
t r a p .
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SUMMARY

I n  a d d i t i o n  t o  w i l d  s a l m o n  a n d  s t e e l h e a d  p r o d u c t i o n ,  9,425,OOO c h i n o o k
sa lmon  and  6,194,OOO  s tee lhead smol ts  were  reared  a t  ha tcher ies  in  Idaho  and  in
eas te rn  Oregon  and  Wash ing ton  fo r  re lease  upr i ve r from Lower Gran ite Reservo 1 r
f o r  t h e  1 9 8 5  o u t m i g r a t i o n . O f  t h e s e , 192 ,475  ch inook  and  208 ,765  s tee lhead
s m o l t s  (2.3% a n d  3.4% o f  t h e  t o t a l  r e l e a s e , r e s p e c t i v e l y )  w e r e  f r e e z e  b r a n d e d
and re leased in  s ix  un ique groups  per  species.

T h e  S a l m o n  River t r a p  o p e r a t e d  M a r c h  5  t o  M a y  2 0  a n d  c a p t u r e d  2 6 , 4 5 8
year1 i n g  c h i n o o k , 1 4 6  wild s t e e l h e a d , 9 8 9  h a t c h e r y - r e a r e d  s t e e l h e a d ,  a n d  7
sockeye. The  Snake  R iver  t rap  opera ted  March  14  un t i l  Sep tember  15  and  caugh t
4 6 , 7 3 7  y e a r l i n g  c h i n o o k , 1 , 0 2 8  sub-year1  i n g  c h i n o o k ,  1 , 1 8 9  w i l d  s t e e l h e a d ,
8 ,497  ha tchery  s tee lhead,  and  90  sockeye . The  C l  earwater R iver  t rap  opera ted
f rom March  1  un t i l  May  22  and  cap tu red  13 ,500  year1 ing  ch inook ,  1 ,121  ha tchery
s tee lhead , a n d  1 1 5  w i l d  s t e e l h e a d . P e r c e n t  o f  s t e e l h e a d  w h i c h  w e r e  w i l d  a t
these  th ree  t raps  were  12 .9 , 1 2 . 3 ,  a n d  9.3%,  r e s p e c t i v e l y .

Of  the  99 ,700  b randed  ch  inook and  66 ,900  b randed  s tee l  head  re leased  in  the
Salmon River, 6 4 5  (0.65%) a n d  4  (0.006$), respectively, w e r e  c a p t u r e d  a t  t h e
S a l m o n  R i v e r  t r a p . C h i n o o k  s a l m o n  m i g r a t i o n  r a t e s  t o  t h e  S a l m o n  R i v e r  t r a p
f r o m  t h e  d i s t a n t  r e l e a s e  s i t e s  o f  S a w t o o t h  H a t c h e r y  a n d  S o u t h  F o r k  S a l m o n
R ive r , 5 5 3  k i l o m e t e r s  a n d  2 5 7  k i l o m e t e r s  a b o v e  t h e  t r a p ,  r e s p e c t i v e l y ,  w e r e
s i m i l a r  a n d  a v e r a g e d  2 4 . 7  k m / d a y  o v e r  t h e  t h r e e  s e a s o n s  o f  1 9 8 3 ,  1 9 8 4 ,  a n d
1985. A v e r a g e  m i g r a t i o n  r a t e  f o r  t h i s  p e r i o d  f o r  c h i n o o k  t r a v e l i n g  f r o m  R a p i d
R i v e r  H a t c h e r y  t o  t h e  S a l m o n  R i v e r  t r a p  (67 k m )  w a s  7 . 2  k m / d a y . Average
m i g r a t i o n  r a t e  f o r  b r a n d e d  c h i n o o k  s a l m o n between re lease  s i tes  on  the  Sa lmon
R i v e r  a n d  t h e  S a l m o n  R i v e r  t r a p  i n c r e a s e d  e a c h  y e a r  f r o m  1 9 8 3  t o  1 9 8 5 . The
m i g r a t i o n  r a t e  a p p e a r s  t o  b e  a f f e c t e d  b y  h o w  e a r l y  t h e  f i r s t  r a p i d  r i s e  i n
Salmon River discharge occurs.

We trapped 1,138 branded chinook salmon and 156 branded steelhead smolts at
t h e  S n a k e  R i v e r  t r a p . M ig ra t ion  ra te  fo r  b randed  ch inook  sa lmon mig ra t ing  f rom
the  Sa lmon R iver  t rap  to  the  head o f  the  Snake  R iver  t rap  averaged 49 .2  km/day
i n  1 9 8 5 , t w i c e  t h e  r a t e  u p r i v e r f r o m  t h e  S a l m o n  R i v e r  t r a p  ( 2 3 . 7  k m / d a y ) .
S m o l t s  m o v i n g  t h r o u g h  t h i s l o w e r  r i v e r  s t r e t c h  a r e  i n  m i d - m i g r a t i o n  a n d  a r e
g e n e r a l l y  r i d i n g  a  c r e s t  o f  r i s i n g  d i s c h a r g e .

Because  on ly  fou r  b randed  s tee l  head  were  caugh t  a t  the  Sa lmon R iver  t rap ,
w e  c o u l d  n o t  e s t i m a t e  t r a v e l  t i m e  a n d  m i g r a t i o n  r a t e  f o r  s t e e l  h e a d  b e t w e e n  t h e
S a l m o n  a n d  S n a k e  R i v e r  t r a p s . A v e r a g e  m i g r a t i o n  r a t e  f o r  s t e e l h e a d  b e t w e e n
re lease  s i tes  and Snake R iver  t rap  was  27  km/day ; f o r  y e a r l i n g  c h i n o o k  t h e  r a t e
was 26 km/day. The  re la t ion  be tween mig ra t ion  ra te  and  d ischarge  a t  the  Snake
R i v e r  t r a p  i s  d i f f i c u l t  t o  q u a n t i f y ,  b u t  graphically, i t  a p p e a r s  t h a t  c h i n o o k
smo I ts pass r a p i d l y  w i t h  t h e  r i s e s i n  d i s c h a r g e  w h i c h  o c c u r i n  e a r l y  t o
mid-Apri  I. Chinook smol ts  coming f rom Hel Is Canyon Dam were in the Snake River
ear l ier  and migrated much s lower than those coming f rom the Salmon River.
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T h e r e  w a s  l i t t l e  t e m p o r a l  o v e r l a p  i n  t h e  p a s s a g e  o f  b r a n d e d
y e a r l i n g  c h i n o o k  a n d  s t e e l h e a d  smoits  a t  t h e  S n a k e  R i v e r  t r a p ,  w i t h
most  ch inook  pass ing  in  Apr i l  and  most  s tee lhead pass ing  in  May.

We branded and released 20,528 year l ing chinook and 1,076 steelhead
f o r  r e c a p t u r e a t  t h e  S n a k e  R i v e r  t r a p  a n d  L o w e r  G r a n  1 t e  D a m . We
r e c a p t u r e d  3 2  c h i n o o k  a n d  z e r o  s t e e l  h e a d  a t  t h e  S n a k e  R i v e r  t r a p .
Based on a passage index at Lower Grani te Dam, we observed no more than
6 0 %  o f  t h e  b r a n d s  w h i c h  e n t e r e d  t h e  S n a k e  R i v e r  t r a p . A I though data
w e r e  f e w ,  m l g r a t i o n  r a t e s  f o r  y e a r l i n g  c h i n o o k  d o  a p p e a r  t o  b e
in f luenced  by  Sa lmon and  Snake  River d ischarges .  Ra tes  range  f rom 11 .7
to  83 .3  km/day  w i th  cor respond ing  d ischarge  f rom 8 ,000  to  20 ,000  c fs  in
the Salmon River and 75,000 to 105,000 cfs in the Snake River.

M e d i a n  p a s s a g e  d a t e s  a t  t h e  C l e a r w a t e r  t r a p  f o r  b r a n d e d  y e a r l i n g
c h i n o o k  a n d  s t e e l h e a d  s m o l t s  r e l e a s e d  a t  D w o r s h a k  N F H  w e r e  t h e  d a y
f o l l o w i n g  r e l e a s e  ( 5 6 . 7  k m / d a y ) .

T h e  S a l m o n  R i v e r  t r a p  e f f i c i e n c y  f o r  y e a r l i n g  c h i n o o k  is a f f e c t e d
b y  r i v e r  d i s c h a r g e . A n  e s t i m a t e  o f  e f f i c i e n c y  c a n  b e  c a l c u l a t e d  b a s e d
o n  t h e  e x i s t i n g  l e v e l  o f  d i s c h a r g e  a t  t h e  W h i t e b i r d  g a g e  u s i n g  t h e
regress lon :

LnE = - 3 . 5 0 1  - 0.0859

Where: LnE=natural  l o g a r i t h m  o f  t h e  e f f i c i e n c y  d e c i m a l ;  a n d
Q=dishcarge  d i v i d e d  b y  1 , 0 0 0  c f s .

W e  h a d  i n s u f f i c i e n t  d a t a  t o  e s t i m a t e  e f f i c i e n c y  f o r  s t e e l h e a d .

W e  c o u l d  d e t e c t  n o  c o r r e l a t i o n  b e t w e e n  d i s c h a r g e  a n d  t r a p
e f f  i c lency a t  e l t h e r  t h e  S n a k e  o r  C l e a r w a t e r  R i v e r  t r a p s . Mean
e f f i c i e n c i e s  f o r  y e a r l i n g  c h i n o o k  a n d  s t e e l h e a d  a t  t h e  S n a k e  R i v e r  t r a p
were  0 .0137  and  0 .0051  and  a t  the  C learwate r  R iver  t rap  were  0 .0146  and
0 . 0 0 2 8 ,  r e s p e c t i v e l y .

We es t imate  tha t  2,713,800  year l ing  ch inook  passed the  Sa lmon R iver
t rap ,  bu t  we have  no  es t imate  o f  s tee lhead passage. At the Snake River
trap, est i mated passage w a s  3,409,OOO  y e a r l i n g  c h i n o o k ,  1,666,OOO
hatchery s tee lhead , 2 3 3 , 0 0 0  w i l d s tee lhead ,
ch inook , and 6,565 sockeye.

7 5 , 0 0 0  s u b - y e a r l i n g
Passage o f  the  I  a t te r  two groups  is  based

o n  t h e  year1 Ing c h i n o o k  e f f i c i e n c y  w h i c h  m a y  b e  s i m i l a r  f o r  t h e  t h r e e
g r o u p s  a s  t h e y  a r e  a l l  f i s h  o f  s m a l l  s i z e .

W e  e s t i m a t e d  t h a t  9 2 5 , 0 0 0  y e a r l i n g  c h i n o o k ,
s tee lhead ,

4 0 2 , 0 0 0  h a t c h e r y
a n d  4 1 , 0 7 1  w i l d  s t e e l h e a d  p a s s e d  t h e  C l e a r w a t e r  t r a p .

Es t imates  a t  the  Sa lmon R iver  and  C learwate r  t raps  a re  undoubted ly  low
because they cou I d n o t b e  o p e r a t e d c o n t i n u o u s l y t h r o u g h o u t  t h e
migra t ion  season due to  h igh  water  ve loc i t ies  and t rap  b reakdowns. The
Snake R iver  t rap  opera ted  con t inuous ly  th rough the  season.

A v e r a g e  d e s c a l i n g  r a t e s f o r  year1 i n g  c h i n o o k  w e r e  2 . 4 ,  2 . 6 ,  a n d
0 . 6 %  a t  t h e  S a l m o n  R i v e r ,  S n a k e  R i v e r ,  a n d  C l e a r w a t e r  R i v e r  t r a p s ,
r e s p e c t i v e l y . T h i s  d i f f e r s  f r o m  1 9 8 4  w h e n  year1 i n g  c h i n o o k  descal lng
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r a t e  w a s  m u c h  h i g h e r  a t  t h e  S a l m o n R i v e r  t r a p  t h a n  a t  t h e  o t h e r  t w o
t r a p s . A v e r a g e  d e s c a l i n g  r a t e s f o r  w i l d  s t e e l h e a d  s m o l t s  w e r e  0 . 7 ,
0 . 8 ,  a n d  0 . 7 %  a t  t h e  S a l m o n  R i v e r ,  S n a k e  R i v e r ,  a n d  C l e a r w a t e r  R i v e r
t r a p s , r e s p e c t i v e l y , g e n e r a l l y  l o w e r  t h a n  i n  1 9 8 4 . Average desca I 1 ng
r a t e s  f o r  h a t c h e r y  s t e e l h e a d  a t  t h e  S a l m o n  R i v e r ,  S n a k e  R i v e r ,  a n d
C l e a r w a t e r  R i v e r  t r a p s  w e r e  1 0 . 1 ,  6 . 2 ,  a n d  2 . 1 % . Descal i n g  r a t e  o f
h a t c h e r y  s t e e l h e a d  a t  t h e  C l e a r w a t e r River trap decreased cons1  derab I y
from 1984, when the average rate was 4.1%.
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