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I n  tF.e fal l .  of 1 9 7 1  a salmon and s t e e l h e a d  t a g  and recovery program was 
conducted on t h e  u p p e r  T r i n i t y  River. Fron September 8 t h r o u g n  November 11, 
1, J.63 chirmok salmon, Oncorhyr,chus .- - tshawytsch; 5h coho salmon,  2. k i s u t  c h ;  
and l & 2  s t e e l h e a d ,  - -  Salmo - p a i r d n e r & . ~ a ' l ' r d n c r i ,  w e r e  t r a p p e d  d u r i n g  t h e i r  
s p a w i n g  n i x r a t i o n  and tagged w i t i i  nilnw-red 'spaghetti t ags .  La t c r ,  samples 
were taken on the spawning grounds and at Trinity River  Hatchery t o  Jeternin2 
abundance of these tagged f i s h .  h t o t a l  of 15,507 chinook s a l m n  xas examined, 
69 w r e  t agqed  ch inoaks  recaptured within the  s c u d ?  arza. Forry-scven coho 
salmon z r e  c o l L ~ c t c d  at t k e  h a t c h e r y ,  only 4 of these  were  previously tagged. 
Oxly 2 t agged  s t e e l h e a d  were recaptured f r o a  a sample o f  309. 

Chinook s s l m c ~ l  sparming rszapsrnent was e s t i a a t e d  t o  b e  166,510, of which 43;; 
were s p r i n g - r u n  f i s h .  

The escinated coho salmon s p a m i n g  escapement was 50s spawners. 

Insufficient data prevente:! an estimation of    he s i ze  o f  the steelhead r u n .  

Tte mean f o r k  lrngt? f o r  male c h i n o o k  szlnur xas 66.5  r m ;  females a*zersged 
58.8 cn. The xdle-to-femaie r a t i o  was 1:1.C14. 

5/ Ari+drnmous i i r n e r t e s  Granch ddminirtiarlve R e p o c ~  %3. 52-2 .  
S u b n i t t c d  f o r  public~cicc ; u l y  1 5 7 9 .  



This  was t i e  n j n t h  salmon spdwni:..; s c r v e y  conducted  on tile T r i n i t y  R i v e r  and 
t h e  s i x t t t  s i n c e  c o n c t n ~ c t i a n  o t  r r i n i t y  and Lcr:istnn Dams. Xhe i i ~ - s z  :k.rce, 
one by t ~ h e  U .  S. I a  i l l  S e r v i c e  ( X o i f s ~ t  and Smith 19311) and 
t h e  o t h e r  t*ic b y  :be Cepa r tnen t  of  F i s h  an4 Cane (Gibhs  1956 and :reber 
1 9 6 5 ) .  wzre p r e y r o j c c t  e v a l u a t i o n s  of t i le  salmon r o s o c r c e s  of  t h e  7 r in i :y  
River  p r i o r  t o  dam construction. The l a s t  f i v e  (22 Faunce 1965, 1963 ;  
Kosers  1 9 7 0 ,  1973; and S m i t i  1975) and t h i s  survey  were c m d u c t e d  t o  e v a i u a t e  
t h e  f i s h e r y  r e s o u r c e s  i n  r e l a t i o n  t o  pcsi p r o j e c t  changes i n  t i e  r i v e r  arid 
t o  proposed  m t e r  development f a r t ! i o r  i o m s t r e a n  (He l rna  P r o j e c t ) .  They a l s o  
s e r v e d  6s a xechanism t o  p r o v i d e  d a t a  i n p u t  f o r  e s ~ a b l i s i i n g  c u r r e n t  nonasement 
? r a r t i c e s .  I'he p r e s e n t  surve:: was conducted  LG e v a l u a t e  the  5alr;cn and s t e e l -  
nead r e s o u r c e s  witiiir. :he uppe r  T r i n i t y  R i v e r  f a r  p o s s i b l e  m i t i ~ a t i o n  f o r  l o s t  
f i s h e r i e s  h a b i t a t  3s a  r e s u l t  of downsrream water  development a l l  t o  d e t e r z i n e  
t h e  e f f e c t s  o f  t h e  T r i n i t y  P r o j e c t  on anadromous f i s t1  r c n s ,  par t lcu ;ar l : :  
s r e t l l h e a d .  

From Scpteniuer 8 t o  November 11, 1471 ,  salmon and s t e e l h e a d  % e r e  t r a g p e d  and 
t agged  n e a r  Del Lona on t te  T r i n i t y  R i v e r  ( F i g u r e  1) .  D e t a i l s  of  t r a p  
c o n s t r u c t i o n  and o p e r a t i o n  as w e l l  as t h e  t a g g i n g  ne thod  w r e  t h e  same a s  
d e s c r i b e d  by Smith ( lY: j ) ,  e x c e p t  s p s ~ h e t t i  t a g s  were u j a d  i n  p l a c e  n i  F l o y  
d a r t  t ags .  

rhe  f i s h  l a d d e r  a t  T r i n i t y  Ri'rer l ia tc 'nery was opened on August ?L  and f i s h  
began e n t e r i n g  t h e  h a t c h e r y .  30th ragged and untagged salmon and s t e e l h e a d  
were r e c o v e r e d .  'The l a s t  s a l n c n  was t a k e n  on Soveinber 1 9 ,  1971,  b u t  steeliierrl;  
con t inued  t o  e n t e r  t h e  h a t c h e r y  u n t i l  A p r i l  2 3 ,  1 9 7 2  ( B e d e l l  1372) .  S t e e l h e a d  
wr re  a l s o  r ecove red  i n  i l a n r a n i t a  Creek from J a r u a r y  2 1  t o  A p r i l  3 ,  1972 (H. 
Newhouse, Hiiirboldt S t a t e  U n i v e r s i t y ,  p e r s .  c o m u n . ) .  

I h e  l e n g t h  of eve ry  f i s h  e n t e r i n g  t h e  h a t c h e r y  was n:oa>ured t o  t h e  n e a r e s t  
inch.  S ince  salmon t a g g i n g  i n  t h e  r i v e r  d i d  n o t  begin u n t i l  S e p i ~ m h a r  8 ,  
tagged sa111lon had no t  y e t  become d i s t r i b u t e d  wi t i i in  t h e  s p a m i n i :  p o p u h t i o n .  
T h e r e f o r e ,  ch inook salmon t r apped  a t  t h e  h a t c h e r y  d u r i n g  t lw 5-week p e r i o d  
(August 2 1  tnrougi: September 27) were added t o  t h o s e  zs t i7 ia t i .d  t o  ha'? s ? n m e d  
i n  t h e  e n s u i n g  8 w x k s  (Septzmber 27 t h rough  Sovember l a ) .  

From October 1S t t i r j u g h  Novemjer 1 8 ,  salmon were r ecove red  on t h e  spawning 
orounds  l i s ing  t h e  sane t e c h n i q u e s  a s  ir. p r e v i o u s  su rveys  (La I'aunce 1955,  i95S: 
Rogers 1970,  1973;  and SIII~::, 1075) .  The a r e a  su rvevrd  d u r i n g  t h i z  s t u d y  was 
l o c a t e d  between t h e  S n r t h  Fork Trinity i i i ve r  acd ::he Leuis:orr Dam. This  a r e a  
c s r r e s p o n d s  t o  survey  a r c n s  4 ,  5 ,  6 ,  znd 7 r e f e r e n c e d  i n  ? r e p r o j e c t  su rveys  
(Glbhs 1956) .  Survev a r e a s  1, 2 ,  2nd 3 became inunda ted  once th?  T r i n i r y  a r d  
Lewiston daus were conpJo:ed ax?  i i 1 . l r d .  





The e s t i m a t e  oi c l ~ i n o o k  s a l n o n  s?s;nini :  e 5 c a p c r e n t  was c a l c u l a t e d  5:. :he ne-: tu~l  
of  S c h a e f e r  (1951) t ram t a g g i n ;  d d t a  c i ~ l l e c t e d  f r o m  S e p t t n b e r  S t h r o u g h  Soventbe; 
11 and from h a t c h e r -  rpiwvcr:,, d a t n  c a l l z c t r d  t r o r .  S e p t r n h e r  2; t h r o u g ! ~  !:o%.ren;ber 
16. The t a g s  Tren  ch inook salnton r e t u r a e d  by an:l.ers and ti:o.;e kno:in t o  : ? m e  
spawned ani! d i e d  below t h e  s t u d y  a r r u  wsre n o t  us;!d t o  e s t i m a t e  syarmin;:  es -a?e-  
olrut .  The f i s h  s n a ~ . n i n g  hp l i l r$  t i le stud,,  area, i f  s ~ ~ s i d i r e d ,  would be i n  a J l i t 5 o n  
t o  t h e  e s t i n a t e d  spawning escapement  f o r  t h e  upper  r i w r .  T?g%ed fish whish 
d i e d  a s  a  r e s u l t  o f  t a g z i n g  were a l s o  d e l e t e d  from analysis. 

The B a i l e y  v a r i a t i o n  of  t h e  P e t e r s o n  method was u sed  t o  e s t i m a t e  coho  salmon 
and s t e e l h e a d  spa7xnir.g e s c a p e n e n t s  ( R i c k e r  1958+- Y~--\L Y 

An aerial  c c u n t  o f  r e d d s  p r o v i d e d  s c p p l e m c n t a l  d a t a  on t h e  r e l a t i v e  u s e  of  
spawn:ng a r e a s  by  s a l m o r i d s .  

R e s u l t s  

From Sep temje r  8 t h rough  Xovenber 11, 1 , 1 6 3  ch inook  sa lmon,  54 coho  s a l n o n ,  
and 1 4 2  s t r e l h e a d  were c rapped  and t agged  ( T a b l e  1 ) .  

4 t o t a l  s f  1 5 , 5 0 7  ch inook salmon was examined ,  9 , 2 2 1  a t  :he h a t c h e r y  and  6 ,286  
on t h e  spawning grounds .  O f  c h o s e  r e c o v e r e d  on  t h e  spawning g r o u n d s ,  2 ,165  
were  f e m a l e s ,  2 ,075  were males, and  7 ,343  were s k e l e t o n s  (Tab l e  2 ) .  The male- 
t o - f e m ~ l e  r a t i o  w a s  1 :1 .04 .  !!fan f o r k  l e n g t h s  f o r  ma le s  and f e m a l e s  were 6 6 . 5  
cm and  68.8 cm, r e s p e c t i v e l y  :F igure .  2 ) .  

Only 134 of  t h e  tagged  ch inook  sa lmon were accoun ted  f o r :  11 d i e d  a s  a  r e s u l t  
of t a g g i n g ,  26  were  c a u g h t  b y  a n g l e r s ,  28 spawned and d i e t  below t h e  s t u d y  
a r e a ,  50 were  r e c o v e r e d  a t  T r i n i t y  R i v e r  H a t c h e r y ,  and 1 9  were r e c o v e r e d  on t h e  
spawr ing  grounds .  

A l l  t h e  s amp l ing  e f f o r t  icr t agged  coi-o salmon r;a? c c n c e n t r a t e d  a t  T r i n i t y  
R ive r  i h t c h e r y  where h i  were  t a k e n  b e c a u s e  t h e  c a r c a s s e s  o r  t h e  s p a v n i r g  g r o u n i s  
were i m p o s s i b l e  t o  ident i f : : .  Of t h e  54 cohos t a g g e d ,  i were Laken at t t c  t i a t c i i a r :~  
and 1 d i e d  a s  a  r e s u l t  ui t a g g i n g .  

h t o t a l  o f  2h2 s:eeihead Gas c o l l e c t e d  a t  t h e  h a t c h e r y  and 6 i  i n  Y a n z a n i t n  C r r e k .  
O x  o f  t h e  1 4 2  t agged  s t e e l t . e a d  was r c c o v e r r d  a t  t h e  h a t c h e r y ,  1 was caugh t  by 
tile i l u m ~ ~ o l 3 r  S t a t e  L ' n i . ~ e r s i t y  Fisher:;  C o o p e r a t i v e  Uni t  i n  ! lanzani ta  C r e e k ,  and 
li were  caugh t  bc a n g l e r s .  

A s  i n d i c a t e d  hy t h e  c a r c a s s e s  on t h e  i p a m i a ;  :ro>nds, 35:; o f  t h e  spawniny 
a c t i v i t y  o c c u r r e d  i n  t i a  29 in 5et:reen DJug la s  City and Lewisroil  Dan. Almost 
4 2 2  of  t h e  spa~wning o c c u r r e d  i u  t h e  uppe r  3 . 2  km ~i t h i s  s e c t i o n .  Only 0.OZ 
of  t h e  spawners  u t i l i z e d  t h e  t r i b i l t a r i e s  ( T a b l e  3 ) .  

An t e r i a l  r edd  coun t  o r  Sovember 18, r e v e a l e d  1 , 0 3 9  r e d d s  i n  cne  5 ~ u d v  a r z h .  
O f  t h e s e ,  S l j  (59:) were  c o u n t e d  above  Douglas  C i t y  ( T a b l r  3 ) .  An a d d i t i o n a l  
, . 

- 1  5 r e i d s  were counted  be lo~ . i  t h e  s t u d -  a r e a .  





,., . . . ~ l o n r t e r s  
Area sur-vcyed ?la1 e s  - F-malrs ~ Ske1er:ons-__ l o t a l i  

~p 

I e w i s t o n  Dan to 
71d I.ewist83n F r i d g e  3.2 679 571  1 ,086 2,536 

O l d  L e w i s t a n  B r i d 2 e  
t o  Douglas Cirv Bridgc  25.7 593 957 761 2,706 

nollglas  Cit) Brldgz 
t o  Canyon C r x k  21.1 347 2 8 2  136 763 

Canron Creek t o  
N.F .  Trinit:, River  11.3  46 47  2 7 110 

Rush Creek 3.2 4 i 20 2 8 

G r a s s  V a l l e v  Crrec 1 . 5  2 1 1 4 

Browns Creek 6 . 4  2 0 0 2 

Cari:von Creek 1 2 . 9  i 2 8 1 7  
- 
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' A l l , ;  3 .  Cowpari  son o f  Aerla 1 lledd Counts Nl th  Carcassec Recovered,  T r i n i t y  R i v e r  1971 

I . c w i s c m  I h n n  Lo 
G ( I l J  f.cvisLon Rr. 3.2 220 21.2 2,635 4 1 . 9  11.98 

O l d  I.ew i s c o n  Hr. 
i L 1 C i t v  lir. 25.7  11 3 '37.8 2 ,708  43.1 5.89 

i:;r~,yon C r .  t o  
7 N.P. l r i n i t y  It. 1 1 . 3  53 5 . 1  120 1 . 9  2.26 



P r e v i o ~ i s  s u r v e y s  of  salmon spamini :  e s s a p i n e n t  conducted  on t h e  'Xr in i ty  R i v e r  
used  t h e  P e t e r s o n  n e t h o d ,  n r  soms v a r i a t i 0 - 1  o i  t ,  t s  n e a s u r i  t h e  n u r b e r  of 
s p a m e r s .  T h i s  method assumrs  t h e  t a ~ ~ e f j  Eicli a r e  even::: i i s t s i i ~ u t c d  througll- 
o u t  tile p o ? u l a t i o n  and t!ie c i t h d r a v n  sampls  i s  randon and r e p r ? s e r i t s  tile e n t i r e  
p o n u l a t i o n .  I n  a c t u d i t y ,  t h e  t a g g i n g  and s m 7 l i n g  occu r  o v f r  a  p e r i o d  o f  
s e v e r a l  weeks and r o n p l e t e  m i x i n s  canno t  be a s s ~ r e d  because  w h i ~ l f  some f i s h  
a r e  m i g r a t i n g  t o  t h e  spawning a r r a s ,  l t h r r s  have  a l r c ~ d y  s p a b n t d  and d i e d .  

The p r e s e n t  s t u d y  used  a  m+thsd which c o n s i d e r e d  t h e s e  e r r o r s  and c o m u t e d  
spawning escapement  of  ch i cook  frciu~ d a i a  c c l l e c t e d  d u r i n g  t h e  l a s t  8 weeks 
o f  a 13-week s a m p l i n s  p e r i o d  and a l l  LO x e i k s  o f  ti:? tagg,icg p e r i o c .  T h i s  
m a n i p u l a t i o n  was n e c e s s a r y  because  t a g g i 2 g  d i d  n s t  s t a r t  u n t i l  t i e  t!lird week 
of  t h e  s ampl ing  j e r i o d  and none ~f t h e  t a g s  appea red  i n  ti le sample u n t i l  t h e  
6 t k  week. 

A t o t a l  o f  5 , 1 5 8  c h i n c o k  salmon was c c l l e c t e d  at t!,c i a t c ! ~ c r g  d u r i n g  r h e  f i r s t  
5 weeks o f  t h e  s ampl ing  p e r i o d .  These J e r e  added t s  t h e  161 ,352 f i s h  c o n p u t e l  
f rom d a t a  c o l l e c t e d  i n  t h e  last  8 weeks of  t h e  s t u d y ,  g i v i n g  a  t o t a l  e s t i m a t e d  
spawning escapement  o f  166 ,510  c h i n m k  salmun.  O f  t h e s e ,  70,933 (42 .62)  were 
judged  t o  be s p r i n g - r u n  f i s i  because  of t h ~ i r  d e t e r i o r a t e d  c o n d i t i o n  wher. t h e y  
e i t h e r  e r . te red  t h e  h a t c h e r y  o r  when c n r c a s s e s  x e r e  found on  t h e  spawning g rounds .  
The e s t i m a t e d  spawning escapement  i s  h i g h e r  t h a n  t h e  a c t s a l  nunber  of  spabmers 
because  some unknown number o f  tagged  E i s l l  p r o b a b l y  d i o d  o u t s i d e  t h e  r e c o v e r y  
a r e a  a s  a  r e s u l t  o f  t a g g i n g  and were neve r  accoun ted  for, and t h e  a b i l i t y  of  
t h e  r ecove ry  crew t o  r e c o g n i z e  tagged  f i s h  v a s  i n p a r i e d  by t h e  c o n d i t i o n  o f  
t h e  c a r c a s s e s  and w c r k i n g  c o n d i t i o n s .  : k v e r t ! ~ e l e s s ,  ch inook salmon were 
abur.dant i n  t h e  r i v e r  i n  1971  and K u r t  e n t e r e d  t h e  h a t c h e r y  t h a n  i n  an:7 p r e v i o u s  
y r a r .  

Comparing t h e  number of c a r c a s s e s  r e c o v e r e d  t o  t h e  t o t a l  nurnber of r e d d s  v i t h i n  
each   stud:^ a r e 2  r e v e a l s  a n  i n t e r e s t i n g  r e l a t i o n s h i p  ( T z b l e  3 ) .  A l a r g e r  number 
of  salmon used  t h e  r e d d s  l o c a t e d  ups t r ss rn  (:\reas 4 a n d  5 )  chen t h o s e  downstream 
(Areas  6 and 7 ) .  E i g h t y - f i v e  p e r c e n t  of  t h e  c a r c a s s ~ = s  were  c o l l e c t e d  on t h e  
uppe r  59% o f  t h e  r e d d s .  

The s t e e l h e a d  s p a v n i n g  r i c a p s m e n t  was c a l c u l a t e d  i n  t h e  same manner a s  f o r  
coho salmon. The B a i l e y  m o d i f i c a t i o n  of t h e  P r t r r s o ~ ~  method prodticed a  spawning 
escapement  e s t i m a t e  of  13 ,226  ? 12 ,898  (952  c o n f i d e n c e  i n t e r v a l ) .  S i n c e  o n l y  
t uo  marked f i s h  were r e ' z a p t u r e d  t t e  d a t a  v e r e  i 2 s u i E i c i s n t  t o  a r r i v e  a t  a u s a b l c  
s t a t i s t i c .  

During t h e  l a s t  i r.ezrs t h e r ~  h a s  be rn  a  d c c l i n e  i n  x a n  l e n g t h  o f  ch inook  
salmon measured o n  t h e  spawning grounds (Tab le  4 ) .  I t  i s  n o t  k n o m  x h e t h e r  
t h i s  i s  p a r t  o f  a  n a t u r 3 1  phenonruor~  o r  th;. r e s u l t  o i  man's r r a n i p u l a t i o n  of 
t h e  f i s h r r a .  Fo rmer ly ,  abou t  h a i f  o r  t h e  :hinook. salnrur~ caugh t  i n  t'7e ocean 
t r o l l  f i s h ~ r y  were 4 y e a r s  o l d  and tk.s o t h e r  h a l f  ,.;as xade  np o f  3- and 5-:.'ezr- 
o l d  f i s h .  Sow 3- and / i -year-old3 each sompr i sc  abou t  h;lf of t h e  c a t c h ,  w i t h  
a c o r r e s p o n d i n g  decrr ias;  ir: t h e  a v e r a s e  s i z e  (Fri.;; 1971). .Ar.otier c o n t r i b u t i n g  



f a c t o r  t o  t h i s  d e c r e a s e  i-. tilc I n d i a i i  p i l l n e t  f i s h c r y  o n  t h e  l o w e r  T r i n i t y  and 
K l m a t i i  r i v p r s  o-her? 7.25- t o  7 . 5 - i n .  mesh n e t s  a r e  -.lore o r  l e s s  s t a n d a r d .  
A l s o ,  t i l e  c p e r a ~ i o n  o f  T r i n i t y  R i v e r  a c c r  11% i n c r e a s e d  t h e  s i z r  U: t!le 

s p r i n g  s h i n d o k  sa1:l;on r u n s .  S p r i n g - r u n  c h i n o o k s  h z ~ e  4  t o  6 mont!is l e s s  o c e a n  
g r o r i t h  t h a n  the : d l l - r u n  a n d  ore c o r r c s p o n d i n g l ! !  s m a l l ~ r .  

TMLE 4 .  \lean L e n g t h s  o f  Chinook  Salmon Observed  o n  t h e  
Spawning Grounds  i r o n  l R 6 E  t o  1571  

- Xean l e n g t h s  
Y e a r  ? la le  - Fer ra le  -- 
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