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ABSTRACT :

Reconnaissance s tudy r e s u l t s  f rom 1968 and 1969 i nd i ca ted  t h a t  j u v e n i l e

ch inook sa lmon do not  rear  in  the main Salmon River  i n  s i g n i f i c a n t  numbers i n  areas

where summer water  temperatures exceed 70 degrees F.  Very few j u v e n i l e s  were

found below C h a l l i s ,  Idaho,  where degradat ion of  the r i v e r  by domest ic

and a g r i c u l t u r a l  p o l l u t i o n  and h igh summer water  temperatures have made the r i v e r

unsu i t ab le .

Author :  Me lv in  Reingold
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RECOMMENDATIONS :

We recommend t h a t  a  ser ies  o f  tempera ture  and p o l l u t i o n  mon i to r  s t a t i o n s  be
main ta ined in  se lec ted  areas  t o  no te  chemica l -phys ica l  changes t h a t  migh t  f u r t h e r
reduce sa lmon and s tee lhead r e a r i n g  areas .

OBJECTIVES :

The headwaters  and t r i b u t a r i e s  o f  the  Sa lmon R i v e r ,  Idaho are  major  spawning  and
rea r i ng  areas  f o r  s p r i n g  and summer  ch inook  sa lmon and s tee lhead t r o u t .  S tud ies
conducted  i n  recent  years  have shown t h a t  la rge  numbers  o f  ch inook  f r y  move down-
s t ream s h o r t l y  a f t e r  emergence i n  e a r l y  s p r i n g .  We wondered i f  these f i s h  d i s t r i bu te
themse lves  i n  the  midd le  p o r t i o n  o f  the  r i v e r  t o  rear  t o  smol t  s i z e .

E a r l i e r  observa t ions  by  Depar tment  b i o l o g i s t s  have shown t h a t  sa imon ids  do  no t
rear  in  the  lower  Sa lmon be low R igg ins ,  p robab ly  because o f  h igh  summer  water
tempera tures .

The o b j e c t i v e s  o f  t h i s  s tudy  were  to  de l i nea te  impor tan t  j u v e n i l e  ch inook
sa lmon and s tee lhead t r o u t  r e a r i n g  areas ;  in  the  Sa lmon R iver  above R igg ins ;  in
the  Midd le  Fork  o f  the  Sa lmon,  and in  smal l  t r i b u t a r i e s  no t  used as  spawning  areas ;  and
r e l a t e  rea r ing  area  f i s h  d e n s i t i e s  t o  water  tempera ture  ex t remes.

Th is  s tudy  was ass igned as  a  low p r i o r i t y  p r o j e c t  t o  be  accompi ished "as  t ime
a l l o w s " .

TECHNIQUES USED:

Est imat ion  Methods

Three techn iques  were  used to  es t imate  r e l a t i v e  abundance o f  j u v e n i l e  sa lmon ids  i n
se lec ted  r i v e r  s e c t i o n s :  ( I )  day t ime SCUBA obse rva t i ons ,  (2 )  n i gh t  observa t ions  w i th
lan terns  and,  (3 )  day t ime observa t ions  f rom boat .

On the  main  Sa lmon R i v e r ,  h igher  counts  o f  j u v e n i l e s  were  made w i th  sho re i i ne
counts  a t  n i g h t  us ing  a  doub le-mant le  gas  l an te rn  than w i t h  the  o t h e r  two methods .
Dayt ime observa t ions  f rom a  boat  were  used on  the  Midd le  Fork  o f  the  Sa lmon whe r e
c l e a r  water  a l lowed good v i sua l  obse rva t i on .

Counts  were  conducted  month ly ,  as  work  loads  p e r m i t t e d ,  on  the  main  Sa lmon
R i v e r .  Observa t ions  i n  the  Midd le  Fork  were  made p e r i o d i c a l l y  on  f l o a t  t r i p s  i n
con junc t i on  w i th  o the r  s tud ies  dur ing  the  summer  and f a i l .

Se lec t i on  o f  Sample  Areas

E igh t  " n i g h t - l i g h t "  observa t ion  s t a t i o n s  s e l e c t e d  a long the  main  Sa lmon R iver
were  loca ted  a t  la rge  ho les  approx imate ly  50  mi les  apar t  f rom Sawtooth  Va l ley  to  the
conf luence o f  the  Midd le  Fork  (F igure  I . ) .  Observa t ions  were  made th roughout  the  e n t i r e
length  o f  the  Midd ie  Fork  o f  the  Sa lmon.

Se lec ted  smal l  t r i b u t a r y  s t reams in  the  Sa lmon R iver  Canyon be tween Nor th  Fork
and R igg ins ,  Idaho,  were  sampled  w i th  exp los ives  dur ing  August ,  1969,  t o  no te  the
presence o f  j u v e n i l e  sa lmon ids . Larger  Sa lmon R iver  t r i b u t a r i e s  w i th  known runs  o f
sa lmon ids  and good q u a l i t y  rea r ing  areas  were  no t  sampled .







Tempera tu r e Data

Seven-day  reco rd ing  thermographs  were  loca ted  a t  30  to  50  mi le  i n t e r v a l s
a long the  main  Sa lmon R iver  f rom Sawtooth  Va l ley  t o  the  conf luence w i th  the  Midd le  Fork .
Thermographs  were  a lso  main ta ined a t  the  head and mouth  o f  the  Midd le  Fork .

Max imum-min imum reco rd ing  thermometers  were  mon i to red  a t  f i v e  day  i n t e r v a l s  by  U.  S .
Fores t  Serv ice  personne l  a t  guard  s t a t i o n s  a t  L i t t l e  Creek  and Bernard  Bar  on  the  Midd le
Fork  o f  the  Sa lmon R i v e r .

FINDINGS :

Ma in  Sa lmon R iver

O r i g i n a l  p r o j e c t  p lans  c a ! i e d  f o r  e v a l u a t i o n  o f  bo th  s tee lhead and ch inook  rea r i ng
area p re fe rences .  However ,  wh i l e  ch inook  j u v e n i l e s  were  r e a d i l y  observed,  j u v e n i l e
s tee ihead were  no t .  Because o f  t h i s ,  the  s tudy  r e l a t e s  a lmost  e n t i r e l y  t o  ch inook
sa lmon.

in  the  main  Sa lmon R i v e r ,  j u v e n i l e  ch inook  were  found r e a r i n g  a lmost  e x c l u s i v e l y
f rom M a l i ' s  ups t ream to  the  headwaters  o f  the  r i v e r .  Be low C h a l l i s  very few j u v e n i l e
ch inook  were  found (Tab le  i . ) .

The C h a l l i s  a rea  marks  the  f i r s t  ma jor  a rea  where  Sa lmon R iver  water  i s  used
f o r  i r r i g a t i o n .  Water  q u a l i t y ,  c l a r i t y  and water  tempera tures  s u i t a b l e  t o r  r e a r i n g
sa lmon and s tee ihead d e t e r i o r a t e  f rom Cha i r  i s  downst ream.  Water  tempera tures  over
70 0  F .  a re  common dur ing  the  summer  months .  Domest ic  sewage and i r r i g a t i o n  water
r e t u r n  en ter  the  r i v e r  i n  inc reas ing  amounts  u n t i l  the  r i v e r  en te rs  the  Sa lmon R iver
Canyon near  Nor th  Fork ,  Idaho,  approx imate ly  80  mi les  downst ream f r om C h a l l i s .

Summer  water  tempera tures  remain  h igh  and water  q u a l i t y  remains  low th rough
the  Sa lmon R iver  Canyon to  R igg ins ,  where  a d d i t i o n a l  a g r i c u i t u r a l ,  i n d u s t r i a  (
lumber  m i l l s ) ,  and domest ic  p o l l u t i o n  i s  added. Use o f  the  lower  Sa lmon R iver  by
r e a r i n g  j u v e n i l e  anadromous f i s h  i s  n i l .  Smal l  s t reams in  t h i s  lower  canyon suppor t
l i m i t e d  anadromous f i s h  p o p u l a t i o n s .

On ly  one f l o a t  t r i p  was schedu led  to  survey  the  main  Sa lmon R iver  and t r i b u t a r i e s
in  the  90  m i l e  road less  s e c t i o n  be low the  Midd le  Fork  o f  the  Sa imon.  AIl i08  named
t r i b u t a r i e s  in  t h i s  a rea  cou ld  no t  be  surveyed so  e igh t  s t reams repres e n t a t i v e  o f  the
smal l  t r i b u t a r i e s  were  se lec ted .  E a r l i e r  surveys  repor ted  i n  " I n v e n t o r y  o f  Idaho St reams
Conta in ing  Anadromous F ish  -  Park  i "  show tha t  sa lmon ids  have access  to  and rear  i n
l i m i t e d  t o  la rge  sec t ions  o f  the  f o l l o w i n g  c reeks :  Horse ,  Cot tonwood,  Chamber l in ,  Sabe,
Ra t t l esnake ,  Bargamin ,  B ig  Ma l la rd ,  Lemh (Creek) ,  Comstock ,  and Crooked R i v e r .
S t reams w i th  s teep g rad ien t s  o r  m i g r a t i o n  b locks  a t  the  mouths  i nc lude  F a l l ,  F ive  M i l e ,
Warren ,  I nd ian ,  Rugged,  Rabb i t ,  P o l l y ,  C a l i f o r n i a ,  E l k ,  and Wind R i v e r .  Other  named
st reams are  so  smal l  t h a t  they  are  o f  min ima)  r e a r i n g  va lue  even i f  access ib le  (most  a re
not )  (F igures  2  and 3 ) .  S imu l taneous spot  checks  o f  water  tempera tures  o f  10  s t reams a t
t h e i r  mouths  and the  main  Sa lmon R iver  be tween August  4  and 8  show the  r i v e r  to  be  4 0

to  1 6 °  F .  warmer  than smal l  s ide  s t reams (Tab le  3 ) .  Even the  South  Fork ,  a  ma jor
t r i b u t a r y ,  was  s i x  degrees  coo le r  than the  main  R i v e r .

S ix  t o  t e n - i n c h  ra inbow t r o u t  (s tee lhead?)  and Do l l y  Varden were  c o l l e c t e d  w i t h
exp los ives  i n  f i ve  s t reams sampled  wh i l e  ch inook  f i n g e r l i n g s  were  present  in  on ly  two
s t reams.  S tee lhead adu l t s  en te r  smal l  s t reams dur ing  h igh  spr ing  f lows wh i l e  ch inook  are
exc luded by  low summer  f l ows .  Ch inook  f r y  wh ich  are  no ted  leav ing





majo r  t r i b u t a r y  spawn ing  a rea  s t reams  p robab ly  d ie  i n  the  un favo rab le  env i ronmen t  o f
the  ma in  Sa lmon  R ive r  be low C h a l l i s  du r ing  the  summer . L im i ted  re fuge  i s  o f f e r e d
in  the  coo l  s ide  s t reams  s ince  mos t  a re  too  sma l l  and /o r  t oo  s teep .  The  lower  reaches  o f
l a r g e r ,  s u i t a b l e  t r i b u t a r i e s  such  as  the  M idd le  Fo rk  and  Sou th  Fo rk  appear  t o  be  we l l
s tocked  by  f r y  d r i f t i n g  f rom t h e i r  own  t r i b u t a r i e s .

The  ma in  Sa lmon  r i v e r  be low C h a l l i s  has  max imum tempera tu res  i n  the  70 ' s  ( °F . )
f o r  mon th - long  pe r iods  i n  the  summer  (Tab le  4 )  wh i l e  even  i t s  l a rge  t r i b u t a r i e s  (M idd le
and  Sou th  Fo rk )  se ldom exceed  65°F .

Ho les  near  the  mou ths  o f  f i v e  sma l l  t r i b u t a r i e s  were  b ias ted  w i th  p r ima-co rd  t o
a s c e r t a i n  the  p resence  and  abundance  o f  j u v e n i l e  ch inook  i n  s t reams  w i t hou t  a d u l t  runs .
My  p ro fess iona l  op in i on  i s  t h a t  j u v e n i l e  sa lmon ids  cou ld  no t  en te r  mos t  o f  t hese  s t reams
because  o f  t he  s teep  a l u v i a l  f ans  and  p e r c o l a t i o n  l oss  o f  l ow  f l ows .  B l a s t i n g  r e s u l t s  he lp
s u b s t a n t i a t e  t h i s  op in i on  (Tab le  2 ) .  On ly  Sheep  Creek ,  o f  t he  s t reams  samp led ,  had  a
modera te  g rad ien t  a t  i t s  mou th .  A i though  access  i n t o  War ren  Creek  appeared  d i f f i c u l t ,
one  ch inook  was  c o l l e c t e d .

M idd le  Fo rk  o f  t he  Sa lmon  R ive r

Juven i l e  ch inook  sa lmon  and  s tee lhead  t r o u t  a re  abundan t  th roughou t  the
e n t i r e  l eng th  o f  t he  M idd le  Fo rk  o f  t he  Sa lmon  R i v e r .  Juven i l e  ch inook  a re  r e a d i l y
obse rved  e i t h e r  f rom boa ts ,  sho re ,  o r  w i t h  SCUBA,  and  bo th  ch inook  and  s tee lhead
j u v e n i l e s  a re  caugh t  by  ang le rs  th roughou t  the  r i v e r .  La rge  numbers  were  v i s i b l e
in  a l l  ho les  and  the  r i v e r  appeared  to  be  sa tu ra ted  w i th  j u v e n i l e  ch inook  sa lmon .

Un l i ke  the  ma in  Sa lmon  R i v e r ,  t he  M idd le  Fo rk  and  mos t  o f  i t s  f eeder  s t reams
l i e  i n  the  Sa lmon  R ive r  P r i m i t i v e  A rea  and  have  l i t t l e  o r  no  domes t i c  o r  ag r i c u l t u r a l
use  o r  p o l l u t i o n .  M idd le  Fo rk  wa te r  i s  c l e a r  f o r  t he  e n t i r e  l eng th  o f  t he  s t ream.  A
marked  d i f f e r e n c e  in  t u r b i d i t y  i s  apparen t  a t  i t s  con f luence  w i t h







the  main  Sa lmon R i v e r .  The h ighes t  Midd le  Fork  water  tempera ture  recorded (68°F. )  was
dur ing  the  f i r s t  p a r t  o f  August ,  1968. I t  r a r e l y  exceeded 66°F.  (Tab le  4 ) .

In  mid-summer ,  a t  low f l o w s ,  and w i thou t  recent  r a i n s ,  the  main  Sa lmon R iver  a t
the  conf luence i s  d i sco lo red  and has  a  pungent ,  o rgan ic  sme l l .

The main  Sa lmon R iver  p robab ly  reared  ch inook  f o r  I t s  e n t i r e  length  be fore  man 's  use
of  the  land and r i v e r  a f f e c t e d  i t .  The d i v e r s i o n  o f  water  f o r  i r r i g a t i o n  use  and
subsequent  r e t u r n  water  a d d i t i o n s  are  a  major  c o n t r i b u t i n g  f a c t o r  t o  the  poo r  water
q u a l i t y  o f  the  main  Sa lmon R iver  be low C h a l l i s .  There  are  66  d i v e r s i o n  d i t ches  on  the
main  Sa lmon R ive r  a lone.  The c i t y  o f  Sa lmon p resen t l y  dumps most  o f  i t s  low sewage i n t o
the  r i v e r .  The East  Fork  o f  the  Sa lmon,  Pahs imero i  and Lemhi  R ivers  and the  Nor th  Fork  o f
the  Sa lmon a l l  a re  heav i l y  d i v e r t e d .

The Midd le  Fork  o f  the  Sa lmon,  wh ich  is  over  100 mi les  long and s t i l l  r e l a t i v e y  coo l
and c l ea r  rears  ch inook  and s tee lhead i t s  e n t i r e  length .  The main  Sa lmon R iver  was once
probab ly  j u s t  as  c l e a r  and c lean.
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