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CHINOOK SALMON SPAWNING STOCKS I N  
CALIFORNIA'S CENTRAL VALLEY, 1983 

Edi ted  
by 

Robert  Reavis 
Anadromous F i s h e r i e s  Branch 

ABSTRACT 

Th i s  r e p o r t  cove r s  t h e  3 1 s t  annual  inventory  of chinook salmon, 
Oncorhynchus ishawytscha,  spawning popula t ions  i n  t h e  Sacramento-San 
Joaquin River  system. It is a compilat ion o f  e s t i m a t e s  o f  f a l l -  and 
spr ing-run chinook salmon spawning popula t ions  f o r  every stream i n  t h e  
Sacramento-San Joaquin system which suppor t s  a s i g n i f i c a n t  spawning run,  
and p a r t i a l  coun t s  o f  l a t e - f a l l -  and winter-run chinook salmon. 

Es t imates  are made from coun t s  o f  f i s h  e n t e r i n g  h a t c h e r i e s  and spawning 
channels ,  f i s h  migra t ing  p a s t  dams, carcasses and l i v e  f i s h  on spawning 
areas, and aerial redd counts .  

The es t imated  1983 t o t a l  escapement o f  chinook salmon i n  t h e  Cen t r a l  Val ley 
was 230,164. Th i s  t o t a l  i n c l u d e s  205,290 f a l l - ,  7,958 spr ing- ,  1,827 
win te r -  and 15,089 l a t e - f a l l - r u n  spawners. O f  t h e  t o t a l ,  180,519 spawned 
i n  t h e  Sacramento River  system and 49,645 i n  t h e  San Joaquin River  system. 
A l l  o f  t h e  sp r ing ,  w i n t e r  and l a t e - f a l l  salmon, as w e l l  as 155,645 o f  t h e  
f a l l - r u n  salmon spawned i n  t h e  Sacramento River  system. A l l  salmon t h a t  
spawned i n  t h e  San Joaquin River  system were f a l l - r u n  f i s h .  

The es t imated  1983 escapement o f  f a l l  spawning ( f a l l  p l u s  s p r i n g  run)  
chinook salmon i n  t h e  C e n t r a l  Val ley was 213,248; t h i s  f i g u r e  is 65,452 
less than  t h e  h i s t o r i c  average  (1953-1982) o f  278,700 and 48,036 less than  
t h e  t h e  1982 estimate o f  261,284. 

The runs  i n  t h e  upper Sacramento, Fea ther ,  and American r i v e r s  were down 
from prev ious  yea r s ,  whi le  runs  i n  t h e  San Joaquin River  system were up 
cons iderab ly .  Grilse o f  f a l l - r u n  salmon made up t h e  fo l lowing  varying 
p o r t i o n s  of spawning populat ions:  27% i n  B a t t l e  Creek, 41% a t  Red Bluf f  
Diversion Dam, 36% a t  t h e  Tehama-Colusa Spawning Channel, 20% i n  t h e  
Fea the r  River ,  17% i n  t h e  Yuba River ,  75% i n  t h e  Tuolumne River  and 85% i n  
t h e  Merced River.  

1/ Anadromous F i s h e r i e s  Branch Adminis t ra t ive  Report No. 86-01. - 
Submitted March 1985. 



INTRODUCTION 

'his r e p o r t  c o v e r s  t h e  3 1 s t  a n n u a l  chinook salmon s p a m i n g  s t o c k  i n v e n t o r y  
f o r  t h e  C a l i f o r n i a  C e n t r a l  V a l l e y  ( F i g u r e  1). The Sacramento-San J o a q u i n  
River sys tem,  idhich f l o d s  th rough  t h e  v a l l e y ,  is t h e  p r i n c i p l e  producer  o f  
chinook salmon caught  i n  C a l i f o r n a ' s  ocean f i s h e r i e s  and a l s o  c o n t r i b u t e s  
s i g n i f i c a n t l y  t o  t h e  ocean f i s h e r i e s  o f  Oregon and Washington. S p r i n g  and 
fa l l  r u n s  have been moni tored s i n c e  1953  and late-fall and w i n t e r  r u n s  have 
been moni tored s i n c e  1971. The f o u r  r u n s  are d e s c r i b e d  as fo l lows :  

1) L a t e - f a l l  run. These f i s h  are main ly  c o n f i n e d  t o  t h e  upper  
Sacramento R i v e r ,  r h i c h  t h e y  e n t e r  from e a r l y  November th rough  
February and s p a m  from J a n u a r y  th rough  e a r l y  A p r i l .  They are 
u s u a l l y  l a r g e r  t h a n  t h e  f a l l -  and idinter-run f i s h  s p a m i n g  i n  t h e  
same area. 

2 )  Winter  run.  Most are c o n f i n e d  t o  t h e  upper  Sacramento River ,  
which t h e y  e n t e r  from e a r l y  January  through mid-June and t h e n  
s p a m  from A p r i l  t o  e a r l y  August. 

3) S p r i n g  run.  Once widespread i n  t h e  C e n t r a l  Va l ley ,  t h e s e  f i s h  
have d i s a p p e a r e d  from many o f  t h e  s t r e a m s  as a r e s u l t  o f  dam 
c o n s t r u c t i o n .  S p r i n g  r u n  e n t e r  t h e  Sacramento River  from March 
to J u l y  and spawn from la te  August t o  e a r l y  October.  

4) F a l l  run.  These are p r e s e n t l y  t h e  most numerous and vtidely -- 
d i s t r i b u t e d  salmon i n  t h e  C e n t r a l  Val ley.  They e n t e r  t h e  r i v e r  
from J u l y  th rough  November and s p a m  from mid-October through 
e a r l y  January.  

Moni tor ing o f  salmon spawning escapement i n  t h e  C e n t r a l  Va l ley  is an 
important component o f  t h e  Department of F i s h  and ~ame's f i s h e r y  management 
e f f o r t .  The pr imary o b j e c t i v e s  of t h i s  work are t o  de te rmine  s i z e  and s e x  
a m p o s i t i o n  o f  s p a m i n g  p o p u l a t i o n s  and t o  r e c o v e r  t agged  o r  marked salmon 
to d e t e r m i n e  t h e i r  c o n t r i b u t i o n  t o  r i v e r  s p a m i n g  escapement. Other  
o b j e c t i v e s  are t o  o b s e r v e  any  changes  i n  s p a m i n g  d i s t r i b u t i o n  and h a b i t a t  
c o n d i t i o n s  t h a t  may a d v e r s e l y  affect salmon and de te rmine  i f  c o r r e c t i v e  
a c t i o n  is  necessa ry .  

Salmon c o u n t s  o f  a l l  f o u r  races a t  Red B l u f f  D i v e r s i o n  Dam and t h e i r  S p o r t  
a a t c h e s  above t h e  dam are s h o m  i n  Appendix Tab les  1 and 2, r e s p e c t i v e l y .  
S p a m i n g  p o p u l a t i o n s  f o r  a l l  C e n t r a l  Va l ley  streams are summarized i n  
Appendix Tao les  3 - 5. F i n  mark and coded-idire t a g  r e c o v e r i e s  are 
presen ted  i n  Appendix T a b l e s  b and 7. 

GENERAL METHODS 

During 1963, spawning s t o c ~  d a t a  idere c o l l e c t e d  on  most C e n t r a l  Val ley 
s t r e a m s  m o m  t o  s u p p o r t  sizeable chinook salmon r u n s  by o b s e r v i n g  
p o t e n t i a l  s p a m e r s  p a s s i n g  th rough  f i s h d a y s ,  c o n d u c t i n g  s t r e a m  s u r v e y s  
&ere numbers o f  l i v e  f i s h ,  carcasses, and redds Mere enumerated,  and 
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making aerial redd counts .  I n  some streams* c a r c a s s e s  uere  tagged and 
=leased  and subsequent  recovery  rates o f  tagged c a r c a s s e s  uere  used i n  
es t imat ing  spa rn ing  popula t ions .  Unless o t h e r d i s e  s t a t e d ,  a l l  counted 
a r c a s s e s  rere c u t  i n  h a l f  o r  tagged t o  prevent  recount ing  on subsequent 
t r i p s .  S p e c i f i c  methods and r e s u l t s  a r e  presen ted  under t h e  i n d i v i d u a l  
stream headings.  

CHINOOK SALMON SPAWNING POPULATIONS FOR THE 
SACRAMENTO RIVER SYSTEM 

Kesdick Dam t o  Red Bluf f  Diversion Dam 

Richard J. Hallock 
Anadromous F i s h e r i e s  Branch 

Est imates  uere  made o f  a l l  f o u r  spawning popu la t i ons  i n  t h e  upper 
Sacramento River main stem us ing  f i s h  coun t s  a t  Red Bluf f  Diversion Dam 
(Figure 2 ) .  I n  a d d i t i o n ,  f a l l  run  popula t ion  estimates rere made f o r  
Ba t t l e ,  Paynes, and Cottonuood c r e e k s  u s ing  carcass coun t s  and r e t u r n s  t o  
Coleman Hatchery. Aerial redd counts  rere conducted t o  determine spawning 
d i s t r i b u t i o n  i n  t h e  Sacramento River  main stem. 

A t o t a l  o f  62,079 salmon spauned i n  t h e  Sacramento River system betrseen 
Kesuick Dam and Red Bluff i n  1983 i n c l u d i n g  41,309 fal l- ,  15,069 
late-fall-, 1,627 winter- and 3,854 spr ing-run f i s h  (Table  1). S ince  no 
t r i b u t a r i e s  dere surveyed a t  t h e  time they  spauned, a l l  spr ing-  and 
uinter-run f i s h  dere ass igned  t o  t h e  main stem. A t o t a l  o f  26,226 fall-  
and 14,9t44 l a t e - f a l l - r u n  salmon spauned i n  t h e  main stem, ~ h i l e  15,083 and 
103, r e s p e c t i v e l y ,  of t h e  same groups spawned i n  t h e  t r i b u t a r i e s  
(Appendix Table 3). 

Sacramento River  Main Stem --- 
Estimates  o f  t h e  t o t a l  numbers o f  salmon u t i l i z i n g  t h e  Sacramento River  and 
its t r i b u t a r i e s  upstream f r o m ' ~ e d  Bluff  Divers ion  Dam du r ing  1963 dere 
based on d a i l y  coun t s  made by t h e  U.S. F i sh  and W i l d l i f e  Se rv i ce  and t h e  
Department o f  F i sh  and Game a t  Red Bluff  Divers ion  Dam. The counts  uere 
obtained by c lo sed  c i r c u i t  t e l e v i s i o n  obse rva t ions  o f  salmon pass ing  
through t h e  f i shdays  (Appendix Table  1 ) .  

Weekly counts  ue re  a d j u s t e d  f o r  pe r iods  wrhen t h e  f i s h u a y s  remained open but 
m counts  rere made: du r ing  pe r iods  rshen t h e  r i v e r  das  t u r b i d ,  uhen f lood  
condi t ions  made it  necessary  t o  open t h e  g a t e s  of t h e  dam, and du r ing  n i g h t  
h x w s   hen no counts  rsere made. Count ad jus tments  f o r  t h e  daytime l a p s e s  
e r e  made by i n t e r p o l a t i o n .  Adjustment f o r  t h e  n igh t t ime  hours  c o n s i s t e d  
of mu l t i p ly ing  t h e  14-h day counts  by a "n ight  f a c t o r n  developed from 
r~eekly n i g h t  counts .  

The ad jus t ed  ~ e e K l y  totals dere sepa ra t ed  i n t o  numbers o f  l a t e - f a l l - ,  
d n t e r - ,  spr ing- ,  and f a l l - r u n  salmon by examining f i s h  e n t e r i n g  t h e  
t rapping  f a c i l i t y  ad j acen t  t o  t h e  east bank f i s h d a y  and e s t ima t ing ,  by 
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TABLE 1. Calculation of Chinook Salmon Runs and Spawning 
Populations, Sacramento River System above Red 
Bluff Diversion Dam, 1983 

Po tent ial Estimated Estimated 
Fish passing dam 1983 1981-82 1983 
in calendar year Spawners sport catch spawning 

Run 1982 1983 (runs) above dam populations 

Winter 
1982-83 37 + 1,794 = 1,831" - 4 = 1,827 

Spring 
1983 0 i+ 3,931 = 3,931 - 7 7 = 3,854 

Fall 
1983 0 + 42,046 = 42,046 - , 737 A. 41,309 

Totals 5,963 57,035 62,998 919 62,079 

* A total of 4,009 late-fall-run salmon and 137 winter-run salmon passed the 
dam in the latter part of 1983, but will not spawn until 1984. 



t h e i r  d e g r e e  o f  r i p e n e s s ,  when t h e y  would spawn. To c o n v e r t  t h e  a d j u s t e d  
mbers  o f  salmon i n  e a c h  o f  t h e  f o u r  r u n s  p a s s i n g  t h e  dam i n t o  t h e  numbers 
t h a t  a c t u a l y  spawned, t h e  e s t i m a t e d  number o f  salmon landed  oy spor tsmen i n  
the Sacramento River  bettteen Kesttick Dam and Red Bluf f  ms s u b t r a c t e d  from 
each c o r r e s p o n d i n g  r u n  ( T a b l e  1 and Appendix Tab le  2 ) .  No a t t e m p t  was made 
to measure any o t h e r  forms of m o r t a l i t y  i n  t h e  upper  r i v e r  p r i o r  t o  
spavrning . 
The e s t i m a t e d  salmon s p o r t  c a t c h  a t  r e s o r t s  was o b t a i n e d  by v i s i t i n g  a l l  
f i s h i n g  r e s o r t s  once  e v e r y  o t h e r  Neek t o  o b t a i n  t h e  number o f  salmon landed  
dur ing  t h e  p r e v i o u s  2 weeks. To estimate t h e  t o t a l  c a t c h ,  t h e  r e s o r t  c a t c h  
&is m u l t i p l i e d  by 1.5944, a f a c t o r  d e r i v e d  from sampling r e s o r t s  and p u b l i c  
b a t  l a u n c h i n g  ramps i n  t h e  area d u r i n g  t h e  8-year p e r i o d  from 1967-74. 
P r a c t i c a l l y  a l l  salmon caught  i n  t h i s  s e c t i o n  o f  t h e  r i v e r  are landed  a t  
e i t h e r  t h e  r e s o r t s  o r  p u b l i c  boa t  l a u n c h i n g  ramps. To breakdown t h e  t o t a l  
ca tch  i n t o  t h e  numbers l anded  from each o f  t h e  f o u r  r u n s ,  i t  ttas assumed 
t h a t  salmon from t h e  v a r i o u s  r u n s  are caught  i n  p r o p o r t i o n  t o  t h e i r  
abundance, as i n d i c a t e d  by c o u n t s  a t  Red B l u f f  D i v e r s i o n  Dam ( T a b l e  1 and 
Appendix Tab le  2) .  

While a c a l e n d a r  y e a r  coun t  i n c l u d e s  t o t a l  a n n u a l  r u n s  p a s s i n g  t h e  dam f o r  
sp r ing-  and f a l l - r u n  salmon, i t  r e p r e s e n t s  o n l y  p a r t  o f  t h e  t o t a l  a n n u a l  
run o f  iate-fall salmon and o f t e n  o n l y  p a r t  o f  t h e  winter- run salmon s i n c e  
both o f  t h e s e  r u n s  u s u a l l y  beg in  p a s s i n g  Red B l u f f  i n  one  c a l e n d a r  y e a r  and 
f i n i s h  i n  t h e  n e x t .  G e n e r a l l y ,  a c a l e n d a r  y e a r  count  o f  t h e  late-fal l  r u n  
dl1 i n c l u d e  approx imate ly  t h e  latter h a l f  o f  one r u n  d u r i n g  t h e  first p a r t  
of t h e  y e a r ,  and t h e  first h a l f  o f  t h e  n e x t  late-fal l  r u n  a t  t h e  end o f  t h e  
par .  

The same c a l e n d a r  y e a r  d i l l  u s u a l l y  i n c l u d e  most o f  a w i n t e r  r u n  e a r l y  i n  
the  y e a r  and t h e  first small p o r t i o n  o f  t h e  subsequent  w i n t e r  r u n  a t  t h e  
end o f  t h e  year .  Accordingly ,  abou t  39% o f  t h e  1982-83 l a t e - f a l l - r u n  
salmon ( a l l  d e s t i n e d  t o  spawn i n  1963) passed Red B l u f f  i n  1962. Only 9% 
of' t h e  1962-63 w i n t e r  r u n  o c c u r r e d  d u r i n g  1982. To a r r i v e  a t  t h e  t o t a l  
numbers of 1963 spawners  i n  these two r u n s ,  i t  is n e c e s s a r y  t o  add t h e  
a p p r o p r i a t e  p o r t i o n  of t h e  1982 c a l e n d a r  y e a r  coun t  t h a t  rsould s p a m  i n  
1963 and delete t h a t  p o r t i o n  o f  t h e  1983 c a l e n d a r  y e a r  count  which A l l  
spawn i n  1964. 

To o b t a i n  t h e  Sacramento River  main stem spawning p o p u l a t i o n  above Red 
Bluf f ,  estimates f o r  B a t t l e ,  Paynes,  and Cottonttood c r e e k s  were s u b t r a c t e d  
from r u n s  p a s s i n g  Red B l u f f  D i v e r s i o n  Dam ( F i g u r e  2 ) .  Salmon t h a t  s p a m e d  
in a l l  unsurveyed t r i b u t a r i e s  are i n c l u d e d  i n  t h e  main stem estimate. 

I a t e - F a l l  - Run. An e s t i m a t e d  14,964 l a t e - f a l l - r u n  salmon spawned i n  
the Sacramento River  sys tem upst ream from Red Bluff  d u r i n g  1983 (Tab le  1 
and Appendix T a b l e  3 ) .  Inc luded  i n  t h i s  t o t a l  are 204 t r a p p e d  a t  Keswick 
Dam and 343 a t  Red B l u f f  D i v e r s i o n  Dam i n  t h e  w i n t e r  o f  1962-83 and hau led  
to Coleman Hatchery t o  be spawned. Although some l a t e - f a l l - r u n  salmon may 
have s p a m e d  i n  t r i b u t a r i e s  t o  t h e  Sacramento River ,  no spadn ing  s t o c k  
s u r e y s  Here made i n  t h e s e  s t r e a m s  a t  t h e  time t h e y  s p a m e d  and a l l  
l a t e - f a l l - r u n  salmon, e x c e p t  t h e  105 t h a t  e n t e r e d  Coleman Hatchery,  are 
cons idered  i n  t h i s  r e p o r t  t o  have spattned i n  t h e  main stem o f  t h e  



Sacramento River .  Counts a t  Red B l u f f  D i v e r s i o n  Dam H e r e  i n t e r r u p t e d  by 
high f l o d s .  The number o f  salmon m i g r a t i n g  o v e r  t h e  dam d u r i n g  such 
per iods  das e s t i m a t e d  by a v e r a g i n g  t h e  number o f  salmon t h a t  migra ted  o v e r  
the dam on t h e  same d a t e s  d u r i n g  t h e  p r e v i o u s  10 y e a r s .  

Winter Run. An e s t i m a t e d  1,827 winter-run salmon spawned i n  t h e  -- 
S c r a m e n t o  River  above Red B l u f f  i n  1983. m e n  though some ~ i n t e r - r u n  
salmon have been k n o m  t o  s p a m  i n  t r i b u t a r i e s  such  as Battle Creek, t h i s  
race  s p a m s  p r i m a r i l y  i n  t h e  main stem o f  t h e  Sacramento River .  Counts a t  
Red B l u f f  D i v e r s i o n  Dam were i n t e r r u p t e d  by h i g h  f l o ~ s .  The number o f  
salmon m i g r a t i n g  o v e r  t h e  dam d u r i n g  such p e r i o d s  was estimated by 
averag ing  t h e  number o f  salmon t h a t  migra ted  o v e r  t h e  dam on t h e  same d a t e s  
& r i n g  t h e  p r e v i o u s  10 y e a r s .  

Spr ing  Run. An e s t i m a t e d  3,854 spr ing- run  salmon s p a m e d  i n  t h e  
Sacramento River  sys tem above Red B l u f f  d u r i n g  1983. Although some 
spr ing-run salmon s p a m  i n  t r i b u t a r i e s  o f  t h i s  s e c t i o n  t o  t h e  Sacramento 
River ,  e s p e c i a l l y  B a t t l e  and C o t t o n ~ o o d  c r e e k s ,  no s p a m i n g  s t o c k  s u r v e y s  
e r e  made i n  t h e s e  streams a t  t h e  time t h e y  s p a m e d ,  and a l l  spr ing-run 
salmon above Red B l u f f  were a s s i g n e d  i n  t h i s  r e p o r t  t o  t h e  main stem. 

N l l  Run. An e s t i m a t e d  26,226 f a l l - r u n  salmon Spadned i n  o r  H e r e  -- 
ass igned  t o  t h e  main stem o f  t h e  Sacramento River  above Red Bluf f  D i v e r s i o n  
IBm d u r i n g  1983. O f  t h i s  t o t a l ,  212 salmon from Keswick Dam and 6 salmon 
&om Red Bluff D i v e r s i o n  Dam Here t rapped  and hau led  t o  Coleman Hatchery 
*here t h e y  Here s p a m e d .  The main stem t o t a l  was d e r i v e d  from t h e  42,046 
total fa l l  run  m i g r a t i n g  o v e r  Red Bluff  D i v e r s i o n  Dam by s u b t r a c t i n g  737 
salmon caught  by spor tsmen above Red Bluff ,  13,983 t h a t  e n t e r e d  B a t t l e  
Creek ( i n c l u d i n g  &,75b e n t e r i n g  Coleman Hatchery and 5,227 spadn ing  
n a t u r a l l y ) ,  and 1,100 t h a t  s p a m e d  i n  Cottonwood and Paynes creeks. 

Above Red B l u f f  D i v e r s i o n  Dam a l l  f a l l - r u n  salmon t h a t  s p a m e d  i n  
t r i b u t a r i e s ,  o t h e r  t h a n  B a t t l e ,  Cottonurood, and Paynes Creeks a r e  combined 
with t h o s e  t h a t  S p a ~ n e d  i n  t h e  main stem o f  t h e  Sacramento River .  No 
estimates dere made f o r  s e v e r a l  o t h e r  t r i b u t a r i e s  above Red B l u f f  a i c h  
u s u a l l y  account  f o r  a p o r t i o n  o f  t h e  f a l l  r u n  escapement. 

S p a m i n g  D i s t r i b u t i o n  

Data c o l l e c t e d  d u r i n g  f o u r  a i r p l a n e  f l i g h t s  ( 2 5  August, 19 September, 7 and 
27 October  1983) o v e r  t h e  main stem of t h e  Sacramento River  shoded t h e  
g e n e r a l  salmon redd  d i s t r i b u t i o n  of f a l l  s p a m i n g  salmon and i n d i c a t e d  t h e  
r e l a t i v e  number o f  salmon t h a t  spawned on t h e  r iffles above P r i n c e t o n  F e r r y  
(Table 2  and F i g u r e  2). Redd c o u n t s  s h o ~ e d  47.5% o f  t h e  main stem f a l l  
s p a m i n g  a c t i v i t y  o c c u r r e d  upstream from Red B l u f f  D i v e r s i o n  Dam. T h i s  is  
s l i g h t l y  less t h a n  t h e  50.7% average  f o r  t h e  p r e v i o u s  9 y e a r s  (aerial 
surveys  Mere s t a r t e d  i n  1974). 

B a t t l e  Creek -- 
L a t e - f a l l ,  d i n t e r ,  and s p r i n g  runs .  Small numbers o f  a l l  t h r e e  r u n s  

are Knom t o  s p a m  i n  B a t t l e  Creek,  but no s u r v e y s  o r  p o p u l a t i o n  estimates 
e r e  made d u r i n g  1963. There  Mere 103 l a t e - f a l l - r u n  salmon t h a t  e n t e r e d  



TABLE 2. Estimated Redd D i s t r i b u t i o n  of F a l l  Spaming  Chinook Salmon 
( F a l l  and Spring Run) Main Stem of Sacramento River,Keswick 
Dam t o  P r inc ton  Fe r ry ,  Based on Aerial Redd Counts, 1983 

Spring run F a l l  run  
A v e r a ~ e  redds  Average redds 

Aug 25 Sept  19  Number Percent  O c t  7 Oct 27 Number Percent  

Keswick t o  A.C.I .D.  Dam 

A.C. I .D .  Dam t o  Hignway 
44  

Highway 44 t o  Upper 
Anderson Bridge 

Upper Anderson Bridge 
t o  B a l l s  Ferry 

B a l l s  Fer ry  t o  J e l l y s  
Fer ry  

J e l l y s  Ferry t o  Bend 
Bridge 

Bend Bridge t o  Red 
Bluff  Diversion Dam 

Red Bluff  Diversion 
Dam t o  Tehama 

Tehama t o  Woodson 
Bridge 

Woodson Bridge to 
Hamilton Ci ty  

Hamilton Ci ty  t o  Ord 
Fer ry  

Ord Ferry t o  P r inc ton  
Ferry 

To ta l s  26.5 100.0 575.5 100.0 



Coleman Hatchery i n  J a n u a r y  and February  1983. An a d d i t i o n a l  204 from 
Kesdick Dam and 343 from Red Bluff  D i v e r s i o n  Dam Mere hau led  t o  Coleman 
B t c h e r y  . 

F a l l  run.  An e s t i m a t e d  13,983 f a l l - r u n  salmon spauned i n  B a t t l e  Creek -- 
& r i n g  1963. T h i s  t o t a l  i n c l u d e s  d,756 salmon handled at Coleman Hatchery,  
m d  5,227 t h a t  spauned i n  Battle Creek between Coleman Hatchery and t h e  
Sacramento River  ( F i g u r e  2) .  

Carcass r e c o v e r y  d a t a  dere used t o  estimate t h e  numbers o f  salmon t h a t  
spamed  i n  B a t t l e  Creek be lod  Coleman Hatchery.  T h i r t e e n  survey  t r i p s  u e r e  
made on l o d e r  Battle Creek from 5 October  1983 th rough  5 January  1984. 
Carcass r e c o v e r y  c o n d i t i o n s  dere good d u r i n g  t h e  e a r l y  p a r t  o f  t h e  r e c o v e r y  
per iod ,  bu t  poor i n  November and December 1983. A t o t a l  o f  1,5bU c a r c a s s e s  
a s  recovered ,  a t  a n  e s t i m a t e d  o v e r a l l  e f f i c i e n c y  rate o f  30%. 

Cottonwood Creek 

F a l l  run.  One aerial s u r v e y  Mas made (2'7 October  1983). A t o t a l  o f  -- 
105 r e d d s  was counted  (18 i n  t h e  North Fork,  1 i n  t h e  South Fork and 8b 
betdeen t h e  mouth of t h e  Sou th  Fork and t h e  Sacramento R i v e r )  ( F i g u r e  2). 
'he spawning p o p u l a t i o n  das e s t i m a t e d  t o  be 1,000. 

Paynes Creek 

F a l l  run.  Trso s u r v e y  t r i p s  rsere made a l o n g  t h e  lower  8 km ( 5  miles) -- 
of Paynes Creek on 11 November and 20 December 1963. A t o t a l  o f  7 r e d d s  
and 11 l i v e  salmon rsas observed.  The s p a m i n g  p o p u l a t i o n  was e s t i m a t e d  t o  
be 100 salmon. 

Red B l u f f  D i v e r s i o n  Dam t o  P r i n c e t o n  F e r r y  

by 

Richard J. HallocK 
Anadromous F i s h e r i e s  Branch 

Spawning p o p u l a t i o n s  i n  t h e  Sacramento River  main stem were estimat 
c a r c a s s  coun t  s u r v e y s  and aerial redd  coun ts .  Carcass c o u n t s  were 
conducted and spauning escapement rsas e s t i m a t e d  on t h e  f o l l o u i n g  t r i b u t a r y  
Streams: Salt ,  Antelope,  C r a i g ,  Dye, M i l l ,  Toomes, and Deer c r e e k s  ( F i g u r e  
2 ) .  

A t o t a l  o f  35,110 ch inook  salmon s p a m e d  i n  t h e  Sacramento River  sys tem 
betdeen Red B l u f f  and P r i n c e t o n  F e r r y  (Chico Creek)  i n  1983. T h i s  t o t a l  
included 2,352 s p r i n g  r u n  and 32,758 f a l l  run.  The s p r i n g  r u n  c o n s i s t e d  of 
1,733 t h a t  spawned i n  t h e  main stem and 539 t h a t  spawned i n  t h e  
t r i b u t a r i e s .  The f a l l  r u n  c o n s i s t e d  of 32,018 t h a t  spauned i n  t h e  main 
stem, and 740 t h a t  s p a m e d  i n  v a r i o u s  t r i b u t a r i e s .  O f  t h e  main stem 
spawners, 1,267 s p a m e d  i n  t h e  Tehama-Colusa S p a m i n g  Channel. 



Flow i n  t h e  upp r Sacramento River a t  Red Bluff  was high i n  October 1983, S 
averaging 24bm /s (6,700 cfs) .  From mid-November u n t i l  t h e  end o f  t h e  
m n t h  florss were g r e a t e r  t han  4 53 m 3 / s  (16,000 cfs). I n  December t h e  f low 
ah Red Bluf f  rsas never less than  5bb m 3 / s  (20,000 c f s ) ;  i t  d i d  f l u c t u a t e  t o  
wer 1,41b m 3 / s  (50,000 c f s )  s i x  times. 

P r e c i p i t a t i o n  and run  o f f  i n  t h e  upper Sacramento Val ley H e r e  moderate 
during t h e  e a r l y  p a r t  o f  t h e  19d3 f a l l  spawning season. Lor f l o d s  e x i s t e d  
in most t r i b u t a r i e s  t o  t h e  upper Sacramento River u n t i l  e a r l y  November. 
Rom e a r l y  November through December t h e r e  were cons ide rab l e  f l u c t u a t i o n s  
and high stream florss, vrhich made s p a m i n g  s t o c k  surveys  d i f f i c u l t .  

Scramento  River  Main Stem --- 
Late f a l l  and win te r  runs.  It is l i k e l y  some f i s h  from t h e s e  runs  --- 

spadned below Red Bluff .  No spawning popula t ion  estimates H e r e  made f o r  
1963 

Spring run. Spring-run salmon normally s p a m  i n  t h i s  s e c t i o n  o f  t h e  
r i v e r ,  a l though no popula t ion  e s t i m a t e s  have been made du r ing  r e c e n t  years .  
Estimates were based on two a e r i a l  surveys  (25 August and 19 September 
1963). An es t imated  1,793 spr ing-run salmon spauned i n  t h e  main stem 
Sacramento River between Red Bluff  Diversion Dam and Pr ince ton  Fer ry  
(Figure 2 and Appendix Table  3) .  O f  t h i s  t o t a l ,  499 spawned between Red 
m u f f  Diversion Dam and Tehama; 100 spawned b e t ~ e e n  Tehama and Woodson 
P i d g e ;  1,034 spawned between Woodson Bridge and Hamilton C i ty ;  and 100 
spawned between Ord Fer ry  and Pr ince ton  Ferry.  No spr ing-run salmon r edds  
a r e  observed between Hamilton C i ty  and Ord Ferry.  

hll run. An es t imated  26,621 f a l l - r u n  salmon spamed  i n  t h e  main -- 
Stem of t h e  Sacramento River  between Red Bluff  Diversion Dam and Tehama 
h r i n g  1983 (F igure  2 and Appendix Table  3). This  t o t a l  i n c l u d e s  25,554 
that s p a m e d  i n  t h e  r i v e r  azld 1,267 t h a t  en t e r ed  t h e  Tehama-Colusa Spaming  
mannel  v i a  Coyote Creek. 

An es t imated  3*bfiY salmon spawned betdeen Tehama and Woodson Bridge. 
Another 1,538 salmon spawned between Woodson Bridge and Pr ince ton  Fe r ry  
(Woodson Bridge t o  Hamilton C i t y  -- 1,414, Hamilton C i ty  t o  Ord Fe r ry  -- 
62, and Ord Fer ry  t o  Pr ince ton  Fer ry  -- 62). 

A t o t a l  o f  32,018 f a l l - r u n  salmon s p a ~ n e d  i n  t h e  Sacramento River main Stern 
between Red Bluff  and Pr ince ton  Ferry.  

!$awning D i s t r i b u t i o n  

Data c o l l e c t e d  dur ing  f o u r  a i r p l a n e  f l i g h t s  (25 August, 19 September, 7 and 
27 October 19d3) over  t h e  main stem of t h e  Sacramento River shorsed t h e  
genera l  salmon redd d i s t r i b u t i o n  of a l l  s p a m i n g  salmon and i n d i c a t e d  t h e  
r e l a t i v e  number o f  salmon t h a t  spauned on t h e  riffles above Pr ince ton  Fe r ry  
(Figure 2 and T a b l e  2) .  Redd counts  showed t h a t  52.5% o f  t h e  main s t e m  
fal l  s p a m i n g  a c t i v i t y  occur red  downstream from Red Bluff  Diversion Dam. 
lhis is s l i g h t l y  g r e a t e r  than  t h e  49.35 average f o r  t h e  previous 9 y e a r s  
(aerial surveys  dere s t a r t e d  i n  1974). 



S a l t  Creek -- 
F a l l  run. Five survey  t r i p s  were made between 21 November 1983 and 9 -- 

January 1984 i n  t h e  Tuscan Spr ing  Bridge a r e a  (F igu re  2 ) .  Only t d o  l i v e  
salmon and one salmon c a r c a s s  were observed. The spadning popula t ion  Has 
est imated t o  be 15. 

Antelope Creek 

Spr ing  - run. No popula t ion  e s t i m a t e  f o r  spr ing-run salmon was made by 
Department o f  F i sh  and Game f o r  1963. U.S. Fo re s t  S e r v i c e  es t imated  t h e  
population t o  be about  59 on Fo re s t  Se rv i ce  land;  t h i s  was based on 
observat ion o f  20 l i v e  f i s h .  

F a l l  run. Seven survey  t r i p s  were made on Antelope Creek from Cone -- 
Grove Park t o  t h e  99-E Highway Bridge (F igure  2 ) .  Only s i x  c a r c a s s e s  dere 
recovered. Based on a n  es t imated  recovery r a t e  o f  10%. t h e  salmon 
population t o t a l e d  60 f i s h  i n  t h e  a r e a  surveyed. 

Craig Creek 

F a l l  run. Cra ig  Creek i s  an o v e r f l o d  channel  from lower Antelope -- 
Creek (F igure  2). S i x  survey  t r i p s  betvreen 1 December 1963 and 9 January 
19U4 were made. S ix  salmon carcasses were recovered and 32 l i v e  salmon 
uere counted. Based on a n  es t imated  recovery rate o f  101, t h e  s p a m i n g  
populat ion t o t a l e d  60 f i s h .  

Creek - 
F a l l  run. Two survey t r i p s  were made on Dye Creek between Highway -- 

99-E and t h e  county road c r o s s i n g  loca t ed  2 m i l e s  upstream (Figure  2). 
a r v e y s  were made on 16 November 1963 and 12 January 1984. Two l i v e  f i s h  
and two r edds  were Observed. The popula t ion  was e s t ima ted  t o  be 20 f i s h .  

M11 Creek -- 
Late fa l l  and win te r  runs.  Some f i s h  o f  t h e s e  races are knom t o  have --- 

spamed i n  t h i s  stream i n  previous years .  No surveys  o r  estimates H e r e  

made f o r  1963. 

sp r ing  run. Only one salmon c a r c a s s  was observed du r ing  t h e  fou r  
survey t r i p s  f o r  s p r i n g  run  i n  upper M i l l  Creek. The area from Highrsay 36 
to 2 miles be104 Blackrock was surveyed (F igure  2) .  No popula t ion  estimate 
a s  made. 

F a l l  run. Between 22 October 1963 and 5 January 1964, 10 survey t r i p s  -- 
a r e  made on l o r e r  M i l l  Creek from t h e  Los Molinos Mutual Water ~ompany's  
upper d i v e r s i o n  dam t o  t h e  confluence with t h e  Sacramento River. A t o t a l  
of 20 carcasses Here recovered and 56 l i v e  salmon were observed. The f a l l  
run uas es t imated  t o  be 200 spawners. 



Toomes Creek -- 
F a l l  run.  Four s u r v e y  t r i p s  dere made on lorser Toomes Creek n e a r  t h e  -- 

%hama-Vina Road c r o s s i n g  be tdeen  1 November and 15 December 1983 ( F i g u r e  
2). S i x  l i v e  salmon were observed and one  carcass was recovered .  The 
s p a m i n g  p o p u l a t i o n  vras e s t i m a t e d  t o  be 15. 

Deer Creek -- 
S p r i n g  run.  Eleven s u r v e y  t r i p s  Mere made t o  c o u n t  sp r ing- run  salmon 

an upper  Deer Creek betdeen 12 September and 11 October  1983. The area 
m r t i a l l y  covered  *ms from upper Deer Creek F a l l s  t o  Ponderosa Way Road 
c r o s s i n g  ( F i g u r e  2) .  Ninety  r e d d s  and 16 l i v e  salmon Here observed.  The 
s p a m i n g  p o p u l a t i o n  H a s  e s t i m a t e d  t o  be 500. 

F a l l  run.  Tdelve  s u r v e y  t r i p s  dere made on  l o d e r  Deer Creek b e t ~ e e n  -- 
a October  1963 and 3 January  1984. The area betrseen t h e  mouth and t h e  
county b r i d g e  l o c a t e d  3.2 Ian ( 2  miles) above Stanford-Vina Dam a s  surveyed 
(Figure  2). A t o t a l  of 37 salmon carcasses rsere recovered.  The e s t i m a t e d  
f a l l  r u n  t o t a l e d  370 s p a m e r s .  

B u t t e  Creek t o  American River  

S p a m i n g  escapement s u r v e y s  were conducted and p o p u l a t i o n  estimates were 
made on t h e  f o l l o w i n g  streams: Big Chico Creek,  B u t t e  Creek, F e a t h e r  
River,  Yuba R i v e r ,  and American River  ( F i g u r e  3) .  Surveys  Mere a l s o  made 
an t h e  f o l l o d i n g  s t r e a m s  i n  B u t t e  County: L i t t l e  Dry, Honcut, Rock, S i n g e r  
and P ine  c r e e k s ;  o b s e r v a t i o n s  o f  t h e s e  streams i n d i c a t e d  o c c a s i o n a l  
s p a m e r s  s t r a y  i n t o  them, bu t  no s e l f - s u s t a i n i n g  r u n s  e x i s t .  

Flows and water c l a r i t y  Mere normal when t h e  fa l l  r u n  escapement s u r v e y s  
began. S t a r t i n g  i n  mid-November, heavy p r e c i p i t a t i o n  and h igh  f l o d s  
h p e r e d  s u r v e y  e f f o r t s  on t h e  F e a t h e r ,  Yuba, and American r i v e r s .  Flows 
atayed h i g h  f o r  t h e  remainder  o f  t h e  s u r v e y  season.  

b t t e  Creek - by L a r ~ r e n c e  G. P r e s t o n  -- 
S p r i n g  run.  S p r i n g  r u n  p o p u l a t i o n  H a s  e s t i m a t e d  t o  be about  50 

s p a m e r s .  C o n d i t i o n s  f o r  upstream m i g r a t i o n  Mere good due t o  1983 be ing  
cne o f  t h e  rettest y e a r s  of r e c o r d  and t h e  absence  o f  any barriers. On 5 
October 1963 a s u r v e y  was conducted on t d o  s e c t i o n s  o f  stream. The 
s e c t i o n s  su rveyed  were from C e n t e r v i l l e  Powerhouse d o m s t r e a m  t o  0.4 lan 
(1/4 m i l e )  above t h e  Covered Bridge,  and from Parrot -Phelan Dam downstream 
to 0.4 m (1 /4  mile) below t h e  h a u l  road b r i d g e  site l o c a t e d  betdeen Skyday 
R-idge and Durham Mutual Dam ( F i g u r e  3) .  The f l o d  Mas 2.1 m 3 / s  (75 cfs) 
and clear, vrhich provided good r e c o v e r y  c o n d i t i o n s .  A t o t a l  o f  6 l i v e  
f i s h ,  5 carcasses, 9 s i n g l e  redds .  and 3 m u l t i p l e  r e d d s  rfas observed.  
S p a m i n g  a c t i v i t y  ras d i s p e r s e d  th roughout  t h e  s e c t i o n s  surveyed. 

F a l l  run.  F a l l - r u n  p o p u l a t i o n  was e s t i m a t e d  t o  be 1,000 spawners- -- 
Surveys were conducted by canoe on  30 and 31 November 1983 from 
Parrot -Phelan Dam t o  Goodspeed-Watt Road. The c r e e k  was f l o d i n g  1 1.9 m3 /s 
(420 cfs) and a s  clear. A t o t a l  of 11 l i v e  salmon, 49 carcasses, 7 S i n g l e  
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redds, and 2 3 m u l t i p l e  redds  uas counted. Most of  t h e  spauning a c t i v i t y  
occurred b e t ~ e e n  Durham and t h e  Western Canal Dam. 

Chico Creek - by Laurence G. Pres ton  

Spring run. No popula t ion  estimate uas made. Survey e f f o r t s  were 
l imited t o  a fed observa t ions .  One spring-run c a r c a s s  was seen by Warden 
Will Bishop i n  e a r l y  summer. No salmon were seen  du r ing  a f a c e  p l a t e  
survey belou Higgins Hole (F igure  3) .  Higgins Hole has  been a b a r r i e r  i n  
past years, but high f l o d  cond i t i ons  dur ing  19d3may have permit ted 
passage, a l though U.S. Fo res t  Se rv i ce  personnel  d i d  no t  observe any salmon 
r h i l e  making f i s h  surveys  nea r  Soda Springs. The surveys  ind ica t ed  t h e  
spauning populat ion uas i n s i g n i f i c a n t .  

Fa l l  run. An es t imated  500 f a l l - r u n  salmon spauned dur ing  1963. On -- 
23 November 1983 t h e  s e c t i o n  o f  s t ream betdeen Manzanita Ave. and Mangrove 
Blvd. (7.2 k a  o r  4 112 miles) Mas surveyed on f o o t ,  and 15 l i v e  salmon, 10 
oarcasses  and 3 redds  Mere observed. On 29 November 1983 t h e  s e c t i o n  o f  
Stream betdeen Mangrove Blvd. and Nord Ave. was surveyed by canoe and only  
one ca rcas ses  Mas seen. 

Lindo Channel, a f l ood  c o n t r o l  bypass channel which d i v e r t s  water from Big 
Olico Creek dur ing  high f l o d s ,  was surveyed. No salmon were seen on 22 
November 1963 b e t ~ e e n  Five Mile Dam (here  water is  d i v e r t e d  from Big Chico 
Creek) and Esplanade Blvd. A t o t a l  of 24 l i v e  salmon and 8 ca rcas ses  uas 
seen on 7 and t! December 1983 dur ing  a canoe survey from Esplanade Blvd. t o  
the l o c a t i o n  where Lindo Channel r e e n t e r s  Big Chico Creek. 

Feather River  by Lamence G. Preston 

Spring run. A t o t a l  of 1,702 spring-run salmon en te red  Feather  River  
Hatchery from 1 t o  30 September 1983. This  t o t a l  uas comprised of 714 
adul t  males (FL >60.7 an o r  23.9 inches ) ,  916 a d u l t  females, and 72 g r i l s e  
(FL <60.7 an o r  z3.9 inches) .  Spr ing  run  cannot be sepa ra t ed  from t h e  f a l l  
m n  spawning i n  t h e  Fea ther  River;  t he re fo re ,  no estimate o f  n a t u r a l l y  
spauning spring-run salmon uas made. 

fill run. An es t imated  30,522 f a l l - r u n  salmon spawned i n  t h e  Fea ther  -- 
RLver. T h i s  t o t a l  i nc ludes  22,823 t h a t  spamed  n a t u r a l l y  and 7,699 t h a t  
mte red  t h e  hatchery.  

Surveys began on 3 October and Mere completed on 28 November 1983. The 
area b e t m e n  O r o v i l l e  F i sh  Barrier Dam and Evans-Reimar Road Has surveyed 
e e k l y  (F igure  3) .  The area uas d iv ided  i n t o  t d o  sec t ions :  (i) O r o v i l l e  
Fish B a r r i e r  Dam t o  Thermalito Afterbay O u t l e t ,  f r equen t ly  c a l l e d  " lou  f l o u  
sect ion,"  and (ii) Thermalito Afterbay Ou t l e t  t o  Evans-Reimar Road. 
Evans-Rebar Road is loca t ed  about 3.2 kn ( 2  miles) downstream from t h e  
m i d l e y  Bridge; Gridley Bridge has  been t h e  lower boundary i n  p a s t  yea r s '  
surveys. The upstream s e c t i o n  o r   lo^ f l o ~  s e c t i o n  had cons t an t  f l o ~ s  of 
11.3 m 3/s (400 cfs) throughout t h e  survey period except  f o r  3 days (24-26 
November) dhen O r o v i l l e  Reservoi r  s p i l l e d  and f lows exceeded 5bb m 3 / s  
(20,000 cfs). The domatream s e c t i o n  had f l o ~ s  o f  68.0 m 3 / s  (2,400 c f s )  
m t i l  15 November, when they  dere increased  t o  136 m 3 / s  (4,800 c f s )  f o r  t h e  
remainder of t h e  survey season. 



The Schaefer  Method (1951) a s  desc r ibed  by Taylor  (1974b) was used t o  
estimate t h e  n a t u r a l l y  s p a m i n g  populat ion.  With t h i s  method, f r e s h  dead 
salmon d i t h  c l e a r  eyes  were tagged by a t t a c h i n g  a small p i e c e  o f  co lored  
ribbon t o  t h e  jaw u s i n g  a hog r i n g ;  t h e  c o l o r  i n d i c a t e d  t h e  *reek o f  
tagging. The carcass rsas t hen  placed i n t o  running uater f o r  f u t u r e  
recovery. 

An es t imated  12,564 salmon spawned betueen O r o v i l l e  F ish  B a r r i e r  Dam and 
lhe rma l i t o  Afterbay O u t l e t  (Table  3) .  An es t imated  10,259 salmon spawned 
betrseen Thermali to  Afterbay O u t l e t  and Evans-Reimar Road (Table  4) .  

?he sex  and age  composition f o r  1983 f a l l - r u n  salmon rsas a s  follorss: 

b l e  a d u l t s  Female a d u l t s  Grilse 
no. ( 5 )  -- no. (I) -- no. (I) -- 

Feather River  S p a m e r s  b.733 (29.5) 11,708 (51.3) 4,382 (19.2) 

Ihe sex  composition of f i s h  e n t e r i n g  Fea ther  River Hatchery was based on 
observa t ions  o f  a l l  f i s h ,  while  t h e  s e x  composition f o r  r i v e r  spawners was 
based on obse rva t ions  o f  a sample o f  1,672. A t o t a l  of 42 coded-wire t a g s  
uas recovered from 1,670 f r e s h  c a r c a s s e s  (Appendix Tables  6 and 7) .  

Yuba River by Larsrence G. P res ton  -- 
Spring run. U. S. Corps of Engineers  personnel  observed salmon 

migrat ing ove r  Daguerre Poin t  Dam i n  May and June. No surveys  o r  e s t i m a t e s  
of spr ing-run salmon uere  made. 

F a l l  run. An e s t ima ted  13,756 f a l l - r u n  chinook salmon spawned i n  t h e  -- 
Yuba River du r ing  1983. F ive  deekly surveys  dere conducted from 13 October 
through 11 November. Surveys Mere terminated after 11 November due t o  h igh  
f lods  and muddy rsater. The su rveys  normally included t h e  a r e a  betrseen Blue 
Fbint Mine and Marysv i l l e  Dump, but t h e  survey du r ing  t h e  week o f  24 
October H a s  shor tened  and on ly  inc luded  t h e  a r e a  between Highrsay 20 Bridge 
and Marysvi l le  Dump (F igu re  3) .  

Florss rsere 85.0 m 3 / s  (3,000 cfs)  du r ing  t h e  first survey,  then they Mere 
decreased t o  7 1.0 m 3 / s  (2,500 cfs ) dur ing  t h e  remaining surveys.  Water 
c l a r i t y  a s  3.0 m (10 feet) du r ing  t h e  first t h r e e  surveys  then  i t  
decreased t o  1.2 - 1.5 m (4 - 5 feet) dur ing  t h e  l a s t  two surveys.  

b p u l a t i o n  rsas estimated by t agg ing  f r e s h  carcasses and p l ac ing  them i n t o  
running water for later recovery.  Normally t h e  Schaefer  Method (1951) is  
used t o  d e r i v e  a popula t ion  estimate and t h e r e  are u s u a l l y  6 - B rseeks of 
survey d a t a  a v a i l a b l e .  Due t o  t h e  s h o r t  survey season (on ly  3 deeks) t h e  
more s imple R i c k e r  (1973) Formula 3.5 shorn  belou ms used: 



TABLE 3. Population Estimates of Chinook Salmon Based on Tag and Recovery 
Data for the Feather River from Feather River Fish Barrier Dam to 
Thermalito Afterbay River Outlet Using Schaefer's Method, 1983 

Total 
number 

Recovery Tagging period (i) Number tagged carcasses Population 
period Oct. Oct. Oct. Oct. Oct. Nov. Nov. Nov. fish observed observed estimate 

Oct. 10 0 0 148 
Oct. 17 2 31 3 3 335 > 1,060 

Oct. 24 5 36 41 583 1,566 
Oct. 31 3 12 55 7 0 984 2,305 
Nov. 7 2 25 6 7 9 4 1,289 2,779 
Nov. 14 3 12 73 8 8 887 1,993 
Nov. 21 1 2 36 4 2 81 826 2,056 I 

2 8 
P 

Nov. 28 11 22 258 1,819 .J 
1 

Total 
tagged fish 

+/ 

recovered 4 + 
(Ri ) 3 39 50 84 81 111 5 0 11 
Total fish 
tagged (Mi) 6 84 138 190 170 252 135 129 

* Includes tagged fish recovered. 
Mi +/ Totals of 3 weeks (3 to 17 Oct.) were lumped to obtain - and values. - Ri R j 

+ + Total tagged fish from third week on were subtracted: 13,578 - 1,014 = 12,564 (normally totals from second 
week are subtracted since first 2 weeks results were lumped, the total from third week was subtracted. 

Population estimate (N) = z ( ~ i j  Mi 3 - $:~i 
Ri R-J 



TABLE 4 .  Population Estimates of Chinook Salmon Based on Tag 
Recovery Data for Feather River from Thermalito River 
Outlet to Evans-Reimer Road using Schaefer's Method, 1983 

Number Total number 
Recovery Tagging period (i) tagged fish carcasses Population 
period Oct. Oct. Nov . Nov . observed observed estimate 
(j 1 18 2s 1 8 (Rj 1 (Cj * (N 1 

Oct. 25 1 
Nov. 1 5 
Nov. 8 2 14 
Nov. 25 3 11 

Total tagged 
fish recbvered 
(Ri) 1 7 17 11 
Total fish 
tagged (Mi) 13 41 8 2 132 

* Includes tagged fish recovered. 
+ Totals of 3 weeks (18 Oct. to 1 Nov.) 
+ + Total tagged fish from third week on 

were lumped to 

were subtracted 
were subtracted due to first 3 weeks being lumped). 

obtain $ and 9 values. 
R j 

: 7,908 - 214 = 7,694 (totals from third week on 
High flows prevented surveys between 8 and 25 

November and the 7,694 estimate represents only a portion of the total run. Data gathered on the upstream 
"low flow" section indicated the run was 60% complete by 8 November. Since high flows prevented surveys 
between 8 and 25 November and greatly hampered recovery efforts on the 25 November survey, the 7,694 
estimate probably didn't represent over 90% of the total run. The midpoint between these estimates is 
75%. Therefore, 7,694 was expanded to 10,259. 

Population estimate (N) = (Rij'* 3 - < Mi. Ri R3 2 



Where N = 
M = 
C = 
R = 

es t imated  popula t ion  
n m b e r  o f  c a r c a s s e s  tagged 
n m b e r  o f  carcasses examined 
n m b e r  o f  tags recovered 

Actual c a l c u l a t i o n s  were a s  follows: 

This  r e p r e s e n t s  on ly  36% o f  t h e  Yuba River run  based on . the percentage o f  
oompleted spawning a c t i v i t y  i n  t h e  Fea ther  River low flow s e c t i o n  &ere 
surveys were conducted f o r  t h e  e n t i r e  spawning season. The 4,952 f i g u r e  
as,  the re fo re ,  expanded t o  13,756. 

m e  sex and age composition based on t h e  413 f r e s h  ca rcas ses  was 30.8% 
adult  males (FL 160.7 an o r  23.9 inches ) ,  52.0% a d u l t  females, 9.9% male 
wilse (FL <b0.7 cm o r  23.9 inches)  and 7.3% female grilse. 

No coded-wire tags were recovered i n  t h e  Yuba River dur ing  1983. 

a Creek (Yuba County) by Lawrence G. Pres ton  

kll run. An es t imated  500 chinook salmon spawned i n  Dry Creek. This  -- 
stream has  no t  been surveyed i n  r e c e n t  years .  The Beale Air Force Base 
m e  warden r epor t ed  a t  least 200 salmon and s t ee lhead  were caught by Air 
Fbrce Personnel and t h e i r  f a m i l i e s  i n  late November and e a r l y  December. 

Ch 7 December I dalKed from Camp Beale Lake domstream t o  Ryden Park. Flors 
es 1.4 m 3 / s  (60 cfs) and mter c l a r i t y  was less than  0.3 m ( 1  f o o t ) .  No 
salmon were seen. Two a n g l e r s  were checked. One had caught trso a d u l t  
salmon dur ing  2 1 /2  h o f  f i s h i n g  e f f o r t ;  t h e  o t h e r  ang le r  had not  caught a 
f i s h  dur ing  1 1 / 2  h o f  f i s h i n g  e f f o r t .  

I checked t h r e e  a n g l e r s  a t  t h e  S i x t h  Ave. Bridge dho had no t  caught any 
f i s h  t h a t  day dur ing  4 h o f  f i s h i n g  e f f o r t ;  two o f  t h e s e  a n g l e r s  repor ted  
catching seven salmon dur ing  t h e  previous  week. While a t  t h i s  l o c a t i o n  I 
a l so  sars f i v e  l i v e  f i s h  and one redd. 

'Ihese l i m i t e d  obse rva t ions  have been t h e  only  survey e f f o r t s  during r ecen t  
Years. This  stream probably does not  have a s e l f - s u s t a i n i n g  populat ion of 
salmon. 



American River  by Mike Meinz 

F a l l  run. I n  1983 a n  es t imated  26,400 chinook salmon spawned i n  t h e  -- 
Rnerican River from Nimbus Racks t o  Grist M i l l  Dam Access. The weekly 
ca rcas s  count surveys  began 1 November 1983 and terminated 2 weeks later 
&en r i v e r  flor3s c o n s i s t e n t l y  exceeded 142 m 3 / s  (5,000 cfs). River 
oondi t ions  dur ing  t h e  survey were good; Secchi  d i s c  readings  were greater 
than 1.2 m (4 f e e t )  and f lows were less than  71 m 3 / s  (2,500 cfs). 

A t o t a l  o f  8,900 chinook salmon en te red  Nimbus Hatchery. No estimate was 
mde of  salmon spauning above Nimbus r acks  because high f lows forced t h e  
removal o f  t h e  r acks  on 14 November. Combining t h e  r i v e r  e s t ima te  with t h e  
hatchery count ,  35,300 salmon was t h e  spawning escapement estimate f o r  t h e  
American River. 

The Schaefer  Method (1951) as descr ibed  by Taylor (1974b) is normally used 
to e s t i m a t e  run s i z e ,  but  i n  1983 no usab le  carcass d a t z  were co l l ec t ed .  
mring t h e  two weeks c a r c a s s  couqts  were made, very few l i v e  f i s h  were seen  
and only  40 f r e s h  carcasses were tagged and none was recovered. A s  a 
r e s u l t ,  t h e  1983 escapement estimate is J u s t  a nguesst imatew based on a 
ooncensus opin ion  by b i o l o g i s t s  and Nimbus Hatchery personnel  f a m i l i a r  with 
the American River. The concensus Mas that t h e  run  was about  20% below 
last yea r ' s  o r  about  26,400 salmon (33,000 x .do). 

No salmon with missing ad ipose  f i n s  were found dur ing  t h e  2 weeks t h e  
surveys H e r e  conducted. 

CHINOOK SALMON POPULATIONS FOR THE S A N  J O A Q U I N  RIVER 

Salmon spauning popula t ions  i n  San Joaquin River t r i b u t a r i e s  were es t imated  
by count ing  ca rcas ses ,  redds,  l i v e  f i s h ,  and hatchery r e tu rns .  Stream 
surveys were conducted on t h e  Cosumnes, Mokelumne, Calaveras ,  S t a n i s l a u s ,  
lbolumne, and Merced r i v e r s  (F igure  4) .  

Cosumnes River t o  t h e  Calaveras  River 

Oosumnes River by Steve Baungarnter 

F a l l  run. An es t imated  200 chinook salmon spawned i n  t h e  Cosunnes -- 
River dur ing  1983. E f f o r t s  were l i m i t e d  t o  weekly surveys o f  t h e  s e c t i o n  
between Michigan Bar Bridge and Highway 16 (F igure  4) .  Surveys were 
started on 26 October and completed on 18 December. Extreme f l u c t u a t i o n s  
In f l o u  r e s u l t e d  i n  poor recovery cond i t i ons ;  only two salmon were 
observed. 

Mokelumne River by Mike Meinz 

F a l l  run. I n  1983 a n  es t imated  t o t a l  of 15,861 chinook salmon spawned -- 
in t h e  r i v e r  between Mackville Road and t h e  hatchery (F igure  4) .  No 
oarcass  count survey uas conducted because r i v e r  f l o u s  were dangerously 
high [ 2 56.6 m 3 / s ,  (2,000 c f s )  1. The escapement estimate uas made us ing  a 
m l a t i o n s h i p  betrseen t h e  number o f  salmon e n t e r i n g  t h e  Mokelunne River F ish  
I n s t a l l a t i o n  and t h e  es t imated  nunber i n  t h e  r i v e r .  From d a t a  c o l l e c t e d  
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since 1973 (Table 5) a linear relationship ~ i t h  a correlation coefficient 
d 0.9295 exists betv~een the t ~ o  parameters (Figure 5). The line 
describing this relationship a s  used to extrapolate the number of salmon 
in the Mokelumne River r~here: 

Y = 789 + 2.19 X = Estimated Mokelunne River escapement 
(both river and hatchery) 

X = Number of salmon entering hatchery 

hsed on this linear relationship, an estimated 10,793 salmon spawned in 
the main stem at the Mokelunne River belor Camanche Dam. 

TABLE 5. Mokelunne River Chinook Salmon Spaming Stock Data, 1973-1983 

Total - 
Number entering Estimated number escapement 

Year - hatchery -- in river estimate* 

407 2,193 
222 1,200 
399 1,501 
1 8 455 

Ladder closed 300 
Mark and recapture method not used 

II II 11 n 

639 2, 592 
1,38b 3,568 
2,677 6,660+ 
4,568 10,793+ 

* Combined hatchery counts and river estimates 
+ Based on linear relationship. 

Only data collected during 1973, 1974, 1975, 1976, 1980, and 1981 Mere as 
used in making the 1963 escapement estimate because: (i) the same mark and 
=capture methods Here used in estimating escapement, and (ii) the ladder 
at the hatchery operated continuously throughout the spaming season. 

All 4,568 salmon entering Mokelunne River Fish Installation Here returned 
to the river after clipping the upper portion of the caudal fin. 

An additional estimated 500 chinook salmon spamed in Murphy Creek, a 
tributary to the Mokelunne River. About 300 carcasses and 30 live salmon 
e r e  observed during the survey on 9 December 1983. About 70% of these 
e r e  observed in a 0.2 km (1/3 mile) section above Liberty Road Bridge. 
Philo Jersett, hatchery manager at Mokelmne River Fish Installation since - 
1967, has only observed salmon in this stream during seasons of early fall 
rains. Warden Capt. Robert Prosser, a resident of Ione since 197'7, 
concurs; he has only observed salmon during the last t ~ o  high rainfall 



FIGURE 5. Mokelumne River Escapement i n  Relation to the Number of  Chinook Salmon 
Entering the Mokelumne River Fish Ins ta l la t ion  (1972-1981). 

Y = 4 1 6 . 2 9 2  + 3.345X 
Correlation Coefficient = 0.8824 
Covariance = 461,929 

CHINOOK SALMON ENTERING MOKELUMNE RIVER HATCHERY 



y e a r s  (1982 and 1983). This  s t ream probably does n o t  suppor t  a 
s e l f - s u s t a i n i n g  run. Although g rave l  is p r e s e n t , , i t  g e n e r a l l y  d r i e s  up i n  
la te  winter .  

Combining t h e  10,793 t h a t  spawned i n  t h e  main stem Mokelulrme River  and t h e  
500 t h a t  spawned i n  Murphy Creek with t h e  4,568 which en te red  t h e  ha tchery ,  
r e s u l t s  i n  a to ta l  escapement of  15,861 salmon. 

Calaveras  River  by Mike Meinz 

Winter run. No populat ion e s t ima te  was made f o r  1983. Normally, 
salmon are seen  i n  t h e  r i v e r  sometime between January and A p r i l  by Army 
Corps of Engineer personnel  working a t  New Hogan Reservoi r  o r  by S tockton  
E a s t  Water D i s t r i c t  personnel  a t  B e l l o t a  Weir; (F igure  4 )  however, no f i s h  
were observed t h i s  year. It is poss ib l e  t h a t  salmon were p resen t  bu t  n o t  
v i s i b l e  because of  high flows. 

- 

S t a n i s l a u s  River  t o  Merced 

Maurice F j e l s t a d  

S t a n i s l a u s  River  

F a l l  run. An es t imated  500 salmon spawned -- 
On 26 October t h e  s e c t i o n  between Knights Fer ry  

River  

i n  t h i s  stream dur ing  1983. 
and Orange Blossom Bridge 

was surveyed by boat  and t h e  area around Two Mile Bar ( l o c a t e d  3.2 km o r  2 
miles upstream from Knights Fer ry)  was surveyed on f o o t  (F igure  4 ) .  T h i s  
e f f o r t  was repeated on 9 November. On 10 ~ o v e m b e r  t h e  s e c t i o n  o f  stream 
between Orange Blossom Bridge and Riverbank Bridge was surveyed. The 
November surveys were hampered by t u r b i d i t y ,  wind, and r a i n .  A t o t a l  o f  56 
redds  and 12 ca rcas ses  was observed dur ing  t h e  surveys. 

Tuolumne River  

F a l l  run. An es t imated  14,836 chinook salmon spawned i n  t h e  TuolUmrIe -- 
River  dur ing  1983. This  is t h e  h ighes t  number of  spawners s i n c e  1971, when 
t h e  es t imated  run was 22,000 f i s h .  

High October flows averaging 115 m 3 / s  (4,062 c f s )  encouraged e a r l y  upstream 
migra t ion  of  salmon. Unfortunately,  t h e s e  f lows were dropped suddenly t o  
10.9 m 3 / s  (385 c f s )  on 1 November, s t r a n d i n g  many salmon and eggs. During 
e a r l y  November, I observed 210 ca rcas ses  of s t randed  salmon and 261 
dewatered redds on s e v e r a l  s i d e  channels  c r ea t ed  dur ing  h ighe r  October 
flows. T h i s  r e p r e s e n t s  a small por t ion  of the  t o t a l  impact o f  t h i s  flow 
reduct ion .  



Factors  caus ing  t h e  sudden flod reduct ion  were as follods: 

1. The 1962 water y e a r  ms one of t h e  dettest o f  record  r e s u l t i n g  
In a large amount of  dater i n  t h e  f lood  c o n t r o l  space  a t  Ned 
Eon Pedro Reservoi r  after t h e  i r r i g a t i o n  season. 

2. The i r r i g a t i o n  d i s t r i c t s  dere  ob l iga t ed  t o  avoid f l o d  r educ t ions  
chrring t h e  spauning season s t a r t i n g  1 November. 

3. The d i s t r i c t ' s  response  t o  t h e i r  o b l i g a t i o n  t o  provide f lood  
w o t e c t i o n  and f i s h  releases was t o  dump large amounts o f  dater 
in October and reduce flows J u s t  p r i o r  t o  t h e  normal spadning 
season. 

Flods dur ing  t h e  7 November through 1 December survey per iod  ranged from 
11.1 m 3 / s  ( 3  3 cfs) t o  lb.7 m 3 / s  (5119 cfs). Flood c o n t r o l  r e l e a s e s  of 3 about 99.1 m /s (3,500 cfs) beginning i n  December prevent  f u r t h e r  surveys. 
%w carcasses dere seen  dur ing  t h e  last  week's survey i n d i c a t i n g  t h e  
spaming  season a s  completed. Water v i s i b i l i t y  was good dur ing  t h e  3 
rseeks o f  t h e  survey,  but  decreased t o  less than  1.5 m (5  feet) dur ing  t h e  
last Meek o f  t h e  survey. Wind and r a i n  sometimes r e s u l t e d  i n  poor c a r c a s s  
t w o v e r y  c o n d i t i o n s  even dhen water c l a r i t y  uas good. 

2he f o l l o d i n g  stream s e c t i o n s  were surveyed (F igure  4): 

1. About 91 m (300 feet) above o l d  La Grange Bridge t o  Basso Bridge 
(9.6 &I o r  6.0 miles). 

2. Basso Bridge t o  Turlock Lake State Recreat ion Area (12 km o r  
7.6 miles). 

3. Turlock Lake S t a t e  Recreat ion Area t o  Reed Gravel P l an t  near  
a t e r f o r d  (12.11 ka o r  8.1 miles). 

Spaming popula t ion  rsas ,est imated by tagging  fresh carcasses and p lac ing  
them i n t o  running dater f o r  later recovery. Normally t h e  Schaefer Method 
(1951) is used t o  d e r i v e  a populat ion estimate. This  method a s  no t  used 
in 1983 due t o  both t h e  shortened survey season (4 weeks) and low number of 
tags recovered ( f i v e  o r  feder f o r  trso o f  t h e  t h r e e  recovery per iods) .  
Instead,  a l l  d a t a  vlere lumped and t h e  more s imple  Ricker (1975) Formula 3.5 
shorn be lo^ das  used: 

Where N = es t ima ted  s p a m i n g  populat ion 
M = t o t a l  number o f  carcasses tagged 
C = t o t a l  number o f  ca rcas ses  examined inc lud ing  

carcasses d t h  t a g s  
R = nunber o f  tags recovered 



Actual c a l c u l a t i o n s  were a s  follows: 

Nearly 5% of t h e  t o t a l  escapement spawned i n  areas upstream from o l d  
LaGrange Bridge and domst ream from Reed Gravel P lan t .  These a r e a s  were 
not surveyed i n  1983. To account f o r  spawning a c t i v i t y  i n  t hese  a r e a s ,  t h e  
14,094 f i g u r e  was expanded t o  14,836. 

h e  14,799 estimate is one o f  t h e  h ighes t  i n  r e c e n t  yea r s ,  but o f  t h i s  
total 82.2% o r  12,165 Here g r i l s e  and only  17.8% o r  2,634 were adu l t s .  
Normally g r i l s e  comprise about  20 - 30% o f  t h e  t o t a l  spawning population. 

&om t h e  348 f r e s h  carcasses examined; 9.2% were female a d u l t s  (FL >60.7 cm 
or 23.9 inches ) ;  16.1% H e r e  female g r i l s e  (FL <60.7 cm o r  23.9 incEes) ;  
8.6% were male a d u l t s ;  and 66.1% were male g r i l s e .  

Merced River  -- 
F a l l  run. An est imated 18,248 chinook salmon spawned i n  t he  Merced -- 

River between Croc~er-Huffman Dam and Cressy dur ing  1983. This  t o t a l  
includes 1,795 f i s h  e n t e r i n g  Merced River F i sh  F a c i l i t y  (MRFF). This  run 
a s  t h e  l a r g e s t  recorded s i n c e  surveys  began i n  1953. The previous record 
uas 10,415 i n  1981. 

Unknom nunbers o f  salmon spawned i n  t h e  Merced River dur ing  high florss i n  
October. The progeny o f  t h e s e  salmon H e r e  l o s t  when t h e  Merced Ir  i g a t i o n  t; D i s t r i c t  suddenly reduced t h e  r i v e r  flors on 31 October from 56.6 m /s 
(2,000 c f s )  t o  5.7 m 3/s (200 c f s )  over  a 5 h period.  The high florss were 
being r e l e a s e d  i n  October t o  evacuate  f lood  c o n t r o l  space i n  McClure 
Reservoir. 

Spaming surveys  began on 3 November and ended on 6 December h e n  f lood 
oontrol  r e l e a s e s  prevented f u r t h e r  surveys. Observat ions on t h e  r i v e r  and 
at MRFF i n d i c a t e d  t h e  run  a s  e s s e n t i a l l y  completed before  t h e  high flows. 
Water c l a r i t y  and o v e r a l l  v ied ing  cond i t i ons  were good dur ing  t h e  first 
part  o f  t h e  survey season,  but d e t e r i o r a t e d  as t h e  r e s u l t  o f  t u r b i d i t y ,  
rdnd and high f l o ~ .  

Survey e f f o r t s  *rere concent ra ted  i n  t h e  s e c t i o n  o f  stream betdeen 
(3-ocker-Huffman Dam and Highway 59 Bridge (16 km o r  10 miles). One survey 
a s  made from Highmy 59 Bridge domstream t o  Bet tencour t  Ranch (12 Ian o r  
7.5 m i l e s ) .  

To estimate run s i z e ,  f r e s h  ca rcas ses  were tagged by a t t a c h i n g  a colored 
p l a s t i c  r ibbon t o  t h e  jaw d i t h  a hog r i n g  and then  r e l e a s i n g  t h e  c a r c a s s  
i n t o  running e t e r  f o r  l a t e r  recovery. A t o t a l  o f  1,916 c a r c a s s e s  uas 
observed (1,634 i n  t h e  upper s e c t i o n  2d2 i n  t h e  lower s e c t i o n ) .  



Ricker (1975) Formula 3.5 uas used t o  es t imate  escapement i n  t h e  upper 
section: 

Where: N = s i z e  of run 
M = nmber of  carcasses tagged 
C = nmber  of carcasses examined 
R = nmber  of tags  recovered 

Actual computations were a s  f o l l o ~ s :  

Based on analyses o f  spaming d i s t r i b u t i o n  during $ years  of  t h e  period 
between 1971 - 1961 &en surveys could be c a r r i e d  ou t  between Crocker- 
Wffman Dam and Cressy, 72% of the  average annual spawning e f f o r t  normally 
occurred above Highmy 59 Bridge. Assuming t h i s  proport ion,  a t o t a l  o f  
16,453 is extrapolated.  Combining t h i s  t o t a l  w i t h  t h e  1,795 salmon which 
entered the  MRFF r e s u l t s  i n  a t o t a l  estimated Merced River run o f  18,248. 

?he 18,246 es t imate  is one of the  highest i n  recent  years ,  but o f  t h i s  
t o t a l  7b.62 o r  13,978 were g r i l s e  and only 23.4% o r  4,270 were adu l t s .  
NDrIDally g r i l s e  comprise only 20 - 30% o f  t h e  t o t a l  spawning population. 

hom t h e  1,124 f resh  carcasses observed during t h e  1983 survey, 4.8% were 
female a d u l t s  (FL >55.9 au or  22 inches); 24.2% were female g r i l s e  (FL 
(55.9 am o r  22 inches) ;  16.6% were male a d u l t s ;  and 52.45 were male grilse. 

SUMMARY 

RIring 1963, t h e  Cal i fornia  Department o f  Fish and Game conducted its 31st  
annual chinook salmon spaming stock inventory o f  t h e  Sacramento-San 
Joaquin River system. 

his repor t  d e a l s  d t h  four races  of  chinook salmon recognized i n  t h e  
Central Valley: late-fall-, d n t e r - ,  spring-, and fa l l - runs .  

In t h e  San Joaquin River system and the  Sacramento River system domstream 
from Red Bluff,  spaming  stock est imates Mere made by t h e  Department of  
Fish and Game. These est imates were based on ca rcass  counts, a e r i a l  redd 
Counts, and l i v e  f i s h  counts. Estimates f o r  t h e  Sacramento River system 
above Red Bluff were based primarily on U.S. Fish and Wildl i fe  Service  
counts o f  f i s h  passing Red Bluff Diversion Dam and on Department of Fish 
and Game sampling a t  t h e  dam. 

'he est imated 1963 Central  Valley chinook salmon spawning escapement das 
230,164 (Table 6). This a s  dom from t h e  1982 t o t a l  of  261,284. Winter 
and f a l l  runs  i n  the  upper Sacramento River were s i m i l i a r  t o  l a s t  year ,  



rrhile t h e  s p r i n g  run  Mas doun dramat ica l ly .  A s  i n  1982, t h e  1983 winter  
run was c r i t i c a l l y  lors (2,000 f i s h ) .  The late-fall run i n  t h e  upper 
Sacramento River was about  t r i p l e  t h e  1982 run. F a l l  runs  i n  t h e  Fea ther ,  
Yuba, and American r i v e r s  Mere d o m  t o  only 42-801 o f  las t  year.  Fal l - run 
salmon i n  t h e  San Joaquin River system t o t a l e d  49,b45 cons iderably  up from 
the  1962 t o t a l  o f  19,701; t h i s  run  was mostly composed o f  grilse (75-8521. 

TABLE 6 .  Sacramento-San Joaquin System Chinook Salmon 
Spamirig Populat ion 

La te - f a l l  Winter Spring F a l l  
Spaming area run  - run  - run  - r u n  - Combined 

Sacramento 
main stem 14,964 1 627 5,647 5d,244 60,702 

Sacramen t o  
t r i b u t a r i e s  

San Joaquin 
t r i b u t a r i e s  

Salmon counts  a t  Red Bluff  Diversion Dam and s p o r t  c a t c h e s  above t h e  dam 
are shorn i n  Appendix Tables  1 and 2, r e spec t ive ly .  Spawning p ~ p u l a t i o n s  
f o r  a l l  Cen t r a l  Valley s t reams are summarized i n  Appendix Tables  3 - 5. 
Fin mark and coded- ire t a g  r e c o v e r i e s  are presented i n  Appendix Tables  6 
and 7. 



REFERENCES 

Reavis, R. L. 1984. Chinook salmon spaming  s tocks  i n  Cal i fornia ' s  
Oentral Valley, 1962. Cal i f .  Dept. o f  Fish and Came, Anad. Fish. 
&. Admin. Rep. No. 84-10. 

Hcker ,  W. E. 1975. Computation and I n t e r p r e t a t i o n  of Biological  
S t a t i s t i c s  o f  Fish Populations. Res. Bd. Canada, Bull.  191. 382 p. 

'kylor ,  S. N. 1974a. King (chinook) salmon spawning s tocks  i n  
Ql i fo rn ia ' s  Cen t ra l  Valley, 1972. Calif. Dept. o f  Fish and 
@Ute, Anad. Fish. Br.  Admin. Rep. No. 74-6.' 32 p. 

1974b. King (chinook) salmon spaming  s tocks  i n  
@liforniass Central  Valley, 1973. Cal i f .  Dept. o f  Fish and 
Came, Anad. Fish. Br .  Admin. Rep. No. 72-12. 32p. 

Schaefer, M. D. 1951. Estimation of s i z e  of  animal populat ions by 
marking experiments. U. S. Fish and Wildl. Serv., Fish. 
BJl l .  52: 189-203. 



APPENDIX TABLE 1. Red Bluff Diversion Dam Adjusted Salmon Counts 
17 October 1982 through 31 December 1983 

Adjusted 
salmon Number Late-fall run Winter run Spring run Fall run 

Week count sampled Percent Number Percent Number Percent Number Percent Number 

1983 - 
Jan. 2-8 

9-15 
16-22 
23-29 

Jan. 30-Feb. 5 
Feb. 6-12 

13-19 
20-26 

Feb. 28-Mar. 5 
Mar. 6-12 

13-19 
20-26 

Mar. 27-Apr . 2 

May 1-7 
8-14 

15-21 
22-28 

May 29-June 4 
June 5-11 

12-18 
19-25 

June 26-July 2 

July 3-9 
10-16 
17-23 
24-30 

Aug. 7-13 
14-20 

Runs in progress 5,926* 37* 

(Continued on next page) 



APPENDIX TABLE 1. Red Bluff diversion Dam Adjusted Salmon Counts 
17 October 1982 through 31 December 1983 (continued) 

Adi usted - 
salmon Number Late-fall run Winter run Spring run Fall run 

Week count sampled Percent Number Percent Number Percent Number Percent Numbel 

Sept. 4-10 3,088 13 6 
11-17 4,346 165 
18-24 6,265 256 

Sept. 25-Oct.1 3,317 119 

Oct. 2-8 4,089 166 
9-15 4,535 109 

16-22 5,391 199 2.0 108 
23-29 4,131 250 4.0 165 

Oct. 30-Nov.5 4,709 24 6 17.9 843 
Nov. 6-12 1,644 4 1 7.3 120 

13-19 1,028 124 38.7 398 
20-26 576 28 64.3 370 

Nov. 27-Dec. 3 867 70 80.0 694 

Dec. 4-10 224 42 83.3 187 
11-17 729 63 85.7 625d/ 

6.3 46 
18-24 371 36 94.4 

35%/ 
5.6 21 

25-31 234 4 7 63.8 149- 29.8 70 

Total 1983 
(calendar 
year ) 54,223 3,381 8 , 114 1,931 3 , 931 42 , 046 

* Portion of run passing RBDD during 1982 and expected to spawn during 1983.' For a weekly 
breakdown of numbers, see Chinook Salmon Spawning Stocks in California Central valley, 
1981, (Reavis, 1984). 

Indicates the size of the salmon run passing RBDD with the potential of spawning a during calendar year 1983. 
Includes a total of 349 fish trucked to Coleman National Fish Hatchery. 

Estimates based on historical average (1971-82) of weekly percent of total run. 

' I  Expanded ladder counts from one ladder and run composition based on historical average 
(1971-82). 

d/ Includes a total of 16 fish trucked to Coleman National Fish Hatchery. 



APPENDIX TABLE 2. ~stimated~~onthly Chinook Salmon Sport Catch in the 
Sacramento River Between Keswick Dam and Red Bluff 
Diversion Dam, Divided into Landings from the Four 
Runs that Spawned there in 1983, Based on their 
Percentages (Occurrence) in the Counts at Red Bluff 
Diversion Dam. 

Late-fall run Winter run Spring run Fall run 1 

Year Month Catch Percent Catch Percent Catch Percent Catch Percent Catch 

1982 Oct. 788 4.3 3 3 
Nov . 206 33.2 68 
Dec . 

1983 Jan. 
Feb . 
Mar. 
Apr . 11011 
May 
June 3 1 81.9 2 
July 30 3 60.4 18 
Aug . 32.7 
Sept . 550 10.3 57 
Oct. 18 7 1.5 3 
Nov . 71 27.5 20 
~ e c  . 

1983 Total 
(Calendar Year ) 

17 = Total catch from run that spawned in 1983. 



APPENDIX TABLE 3. Summary of Chinook Salmon Population Estimates 
for the Sacramento River System, 1983 

Late- Winter Spring Fall 
fall run run run run Total 

Keswick Dam to Red Bluff 
b' 1,827 a' 14,984- Sacramento River Main stem- 3,854 26,226 46,891 

Battle Creek (Total) (13,983) 
Coleman Hatchery 105 8,756 8,861 
Below Hatchery 5,227 5,227 

Cottonwood Creek 1,000 1,000 
Paynes Creek 100 100 

TOTAL Keswick Dam to 
Red Bluff 15,089 1,827 3,854 41,309 62 , 079 

Red Bluff to Princeton Ferry 
Sacramento River Main stem (1,793) (32,018) 
Red Bluff to Tehama 499 25,554 26,053 
Tehama to Woodson Bridge 100 3,659 3 , 759 
Woodson Br. to Princeton Ferry 1,194 1,538 2,732 

Tehama-Colusa Spawning Channel 1,267 1,267 

Salt Creek 15 15 
Antelope Creek 59 6 0 119 
Craig Creek 6 0 60 
Dye Creek 2 0 20 
Mill Creek - C/ - C/ - C/ 200 200 
Toomes Creek 15 15 
Deer Creek 500 370 870 

TOTAL Red Bluff to 
Princeton Ferry 

Butte Creek to American River 
Butte Creek 
Big Chico Creek 
Feather River 
Hatchery 
Below Hatchery 

Yuba River 
Dry Creek (Yuba County) 
American River 
Hatchery 
Below ~ a t c h e r ~  26,400 26,400 

TOTAL Butte Creek to 
American River 1,752 81,578 83,330 

GRAND TOTAL. SACRAMENTO 
RIVER SYSTEM 15,089 1,827 7,958 155,645 180,519 

' Includes all salmon that spawned in tributaries other than Battle, Cottonwocd, 
and Paynes creeks. 

Includes 204 from Keswick Dam and 343 from Red sluff ~iversion Dam that were 
hauled to Coleman Hatchery and spawned. 

C/ No estimate. 



APPENDIX TABLE 4. Summary of Chinook Salmon Spawning Population 
Estimates for the San Joaquin River System, 1983 

Stream Winter Run Fall Run 

Consumnes River 200 

Mokelumne River (total) (15,861) 

Hatchery 4,568 

Below hatchery 11,293 

Calaveras River 

Stanislaus River 500 

Tuolumne River 14,836 

Merced River (total) (18,248) 

Hatchery 1,795 

Below hatchery 16,453 

TOTAL - a/ 49,645 

5' NO estimate 



APPENDIX TABLE 5. Sacramento-San Joaquin Valley Chinook Salmon Spawning Stock Estimates, 1964-1983, in Thousands of Fish. 
Spawning Stock Estimates from 1953-1963 Can be Found in Taylor (1974a) 

Sacramento River system Sacramento 
above Red Bluff . Battle main stem Feather ~ u b a  American Cosumnes Mokelumne Stanislaus Tuolume Merced 

excluding Battle &eek Creek below Red Bluff River River River River River River River River Other&' 
Late- All races 

Year fall Winter Spring Fall Fall Fall Spring Fall Fall Fall Fall Fall Fall Fall Fall combined 
- I  

This includes streams which a few hundred chinook salmon enter most years (e.g., Mill, Deer, and Dye creeks) as well as streams which chinook salmon 
enter only in wet years (e.y., Dry and Singer creeks and the Calaveras River). 

b/ NO estimate. 
Some spring-run fish may have been included in the fall-run estimate. 
Includes Battle Creek. 
Includes some late-fall run 



APPENDIX TABLE 6. Coded-Wire Tags from Chinook Salmon 
Carcasses Recovered in Central Valley Streams 
North of the Feather River and at Coleman 
Hatchery 1983. 

Number of Recoveries by Location 
Hatchery Tehama- CWT 

Code of Origin Coleman NFH Colusa Total 

Tehama-Colusa FF 
Coleman NFH 

n n 

11 11 

11 11 

n I1  

11 It 

11 11 

11 11 

11 n 

11 n 

I1 11 

11 I1  

11 11 

Tehama-Colusa FF 
n I1 

I1  11 

11 I* 

11 11 

Tehema-Colusa FF 
n n 

Mokelumne River FI 
n 

Feather River H 
n 18 

n n 

11 11 

n 81 

11 n 

Coleman NFH 
n II 

n n 

II 11 

n 11 

11 n 

n n 

n 11 

11 I1 

n 11 

(continued on next page) 



APPWDIX TABLE 6. Coded-Wire Tags from Chinook Salmon 
Carcasses Recovered in Central Valley Streams 
North of the Feather River and at Coleman 
Hatchery 1983 (continued) 

Hatchery 
Number of Recoveries by Location 

Tehama- 
Code of origin  olem man NF'H Colusa Total 

6-60-28 Coleman NFH 
6-60-29 II n 

6-60-30 n n 

6-60-31 n II 

6-62-1 5 Feather River H 
6-62-18 Coleman NF'H 1 

Totals 230 9 4 324 



APPENDIX TABLE 7. Coded-wire Tags from Chinook Salmon Carcasses  Recovered i n  Cen t r a l  
a /  Valley Streams and Hatcheries  from t h e  Feather River and South, 1983- 

Number of  r e c o v e r i e s  by l o c a t i o n  
CWT Hatchery Feather Nimbus Mokelumne Merced Fea ther  Yuba American Tuolurnne Merced 
code of o r i g i n  R. Hat. H. R.F.I. R.F.F. R. R. R. R. R. Other T o t a l  

Coleman NFH 
n 

Merced RFF 
n 

11 

I1 

I1 

n 

I1 

I1 

Mokelumne RFI 
11 

Feather RH 6 
I1 

n 35 
Yuba River-wild 
Feather RH 

n 

11 

I1 

I1 

11 

I1 

11 

n 

11 

(Con$ ed on next  page) 



APPENDIX TABLE 7. Coded-wire Tags from Chinook Salmon Carcasses Recovered in Central 
Valley Streams and Hatcheries from the Feather River and South, 1983 Bcontinued) 

Number of recoveries by location 
Hatchery Feather Nimbus Mokelumne Merced Feather Yuba American Tuolumne Merced 

code of origin R. Hat. H. R.F.I. R. F. F. R. R. R. R. R. Other Total 

6-60-20. Coleman NFH 1 
6-60-21 n 1 2 
6-60-30 11 1 
6-60-31 11 1 

6-61-39 Trinity RH 

Feather RH 
n 

n 

n 

n 

n 

n 

II 

I1 

11 

n 

Coleman NFH 
11 

Feather RH 
11 

11 

Totals 548 100 - 28 293 5 9 2 10 6 6 9 1061 

fi' Tag recoveries from Yuba and American rivers are all from angler caught fish, and recoveries from the Feather 
River are from angler caught fish and the carcass survey. Estimates of number of natural spawners in Tuolumne 
and Merced rivers are shown in parenthesis; the estimates were obtained by multiplying number of tags recovered 
by the ratio of estimated total run to number of fresh carcasses observed. 




