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ABSTRACT 

This report  covers the  27th annual inventory of chinook salmon (Oncorhynchus 
t shawtscha)  spawning populations i n  the Sacramento-San Joaquin River system. 
It is  a compilation of estimates of f a l l -  and spring-run chinook salmon 
spawning populations f o r  every stream i n  the Sacramento-San Joaquin system 
which supports a s ign i f i can t  spawning run, and p a r t i a l  counts of l a t e - fa l l -  
and winter-run chinook salmon. 

E s t i m a t e s  a r e  made from counts of f i s h  entering hatcheries and spawning 
channels, carcasses and l i v e  f i s h  on spawning areas,  a e r i a l  redd counts, and 
counts of f i s h  migrating past  Red Bluff Diversion Dam. 

Estimated 1979 escapement of fall-spawning ( f a l l -  l u s  s ring-run) chinook 
salmon i n  the Central Valley is7%1709 spawners ( w --- i n  the sacramento 
River system and 5,097 i n  the San Joaquin River system). This f igure  
approximates the  p k d o u s  10-year average of 233,500 and is  91% of the  1953- 
1978 average of 285,000. Winter and spring runs i n  the  upper Sacramento 
River were the  lowest of record. 

Salmon counts a t  Red Bluff Diversion Dam and spor t  catches above the dam a r e  
shown i n  Appendix Tables 1 and 2, respectively. Spawning populations f o r  a l l  
Central Valley streams a r e  summarized i n  Appendix Tables 3-5. Finlnark and 
coded-wire-tag recoveries a r e  presented i n  Appendix Tables 6 and 7. 

uAnadromous Fisheries Branch Administrative Report No. 81-4. 
Submitted f o r  publication 1981. 



INTRODUCTION 

This r epo r t  covers t he  27th annual chinook salmon spawning s tock  inventory 
f o r  t he  Ca l i fo rn i a  Cent ra l  Valley (Figure 1 ) .  The Sacramento-San Joaquin 
River system, which flows through t h e  Valley, is t h e  p r i n c i p a l  producer of 
chinook salmon caught i n  Ca l i fo rn i a ' s  ocean f i s h e r i e s  and a l s o  con t r ibu te s  
s i g n i f i c a n t l y  t o  the  ocean f i s h e r i e s  of Oregon and Washington. Spring and 
f a l l  runs have been monitored s i n c e  1953, and l a t e - f a l l  and win ter  runs have 
been monitored s i n c e  1971. The four  runs a r e  descr ibed as follows: 

La te- fa l l  run - These f i s h  a r e  mainly confined t o  t he  upper 
Sacramento River which they e n t e r  from e a r l y  November through 
February and spawn from January through March. They a r e  
usua l ly  l a r g e r  than t h e  f a l l -  and winter-run f i s h  spawning i n  
t h e  same area .  

Winter run - Most a r e  confined t o  the  upper Sacramento River 
which they e n t e r  from e a r l y  January through mid-June and then 
spawn from Apr i l  t o  Ju ly .  

Spring run - Once widespread i n  t he  Cent ra l  Valley, bu t  as a 
r e s u l t  of dam cons t ruc t ion  have disappeared from many of t h e  
streams they once u t i l i z e d .  Spring run e n t e r  t h e  Sacramento 
River from March t o  Ju ly  and spawn from l a t e  August t o  e a r l y  
October. 

F a l l  run - These are present ly  t he  most numerous and widely 
d i s t r i b u t e d  salmon i n  t he  Valley. They e n t e r  t h e  r i v e r  from 
Ju ly  through November and spawn from mid-October through e a r l y  
January. 

Monitoring of salmon spawning escapement i n  t h e  Cent ra l  Valley i s  an  important 
component of t he  Department of Fish and Game's f i s h e r y  management e f f o r t .  The 
primary ob jec t ives  of t h i s  work a r e  t o  determine s i z e  and s e x  composition of 
spawning populations,  and t o  recover tagged o r  marked salmon t o  determine t h e i r  
cont r ibu t ion  t o  r i v e r  spawning escapement. Other ob jec t ives  a r e  t o  observe 
any changes i n  spawning d i s t r i b u t i o n  and h a b i t a t  condi t ions  t h a t  may adversely 
a f f e c t  salmon, and determine i f  co r r ec t ive  a c t i o n  is necessary.  

GENERAL METHODS 

During 1979, spawning s tock  d a t a  were co l l ec t ed  on a l l  Cent ra l  Valley s t reams 
known t o  support s i z e a b l e  chinook salmon runs  by observing p o t e n t i a l  spawners 
passing through fishways; conducting stream surveys where numbers of l i v e  f i s h ,  
carcasses  and redds were enumerated; and making a e r i a l  redd counts.  I n  some 
streams carcasses  were tagged and re leased  and subsequent recovery rates of 
tagged carcasses  w e r e  used i n  es t imat ing  spawning populat ions.  Unless otherwise 
s t a t e d ,  a l l  counted carcasses  were cu t  i n  ha l f  o r  tagged t o  prevent  recounting 
on subsequent t r i p s .  Spec i f i c  methods and r e s u l t s  a r e  presented under i nd iv idua l  
stream headings. 
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FIGURE 1. Salmon streams i n  the California Central Valley. 



CHINOOK SALMON SPAWNING POPULATIONS 
FOR THE SACRAMENTO RIVER SYSTEM 

Keswick Dam t o  Red Bluff Diversion Dam 

Richard J. Hallock 

Spawning population es t imates  were made f o r  t he  Sacramento River main stem 
using f i s h  counts a t  Red Bluff Diversion Dam (Figure 2 ) .  I n  add i t i on ,  f a l l -  
run es t imates  were made f o r  Battle Creek using carcass  counts and r e tu rns  t o  
Coleman Hatchery. Aerial redd counts were conducted t o  determine spawning 
d i s t r i b u t i o n  i n  t he  Sacramento River main stem. 

Sacramento River Main Stem 

Estimates of t he  t o t a l  numbers of salmon u t i l i z i n g  the  Sacramento River and 
its t r i b u t a r i e s  upstream from Red Bluff Diversion Dam during 1979 were based 
on d a i l y  counts made by the  U. S. Fish and Wi ld l i f e  Service a t  Red Bluff 
Diversion Dam. The counts were obtained by closed c i r c u i t  t e l e v i s i o n  obser- 
va t ions  of salmon passing through the  fishway. 

Weekly counts were ad jus ted  f o r  per iods when the  fishway remained open but  no 
counts were made: when t h e  r i v e r  w a s  t u rb id ,  when f lood condit ions made i t  
necessary t o  open the  ga t e s  of t h e  dam, and during n igh t  hours when no counts 
were made. Count adjustments f o r  t h e  daytime l apses  were made by in t e rpo la t ion .  
Adjustment f o r  the  night t ime hours cons is ted  of mult iplying the  14-hour day 
counts by a "night fac tor"  developed from weekly n igh t  counts.  

The ad jus ted  weekly counts were then sepa ra t ed  i n t o  numbers of l a t e - f a l l ,  
winter-, spring-, and f a l l - run  salmon according t o  d a t a  obtained a t  t h e  
t rapping f a c i l i t y  ad jacent  t o  t he  e a s t  bank fishway. Examined salmon were 
assigned t o  a p a r t i c u l a r  run by es t imat ing  from i ts degree of r ipeness  when 
i t  would spawn (See Appendix Table 1 ) .  While a calendar  year  count includes 
t o t a l  annual runs passing t h e  dam f o r  spring- and f a l l - run  salmon, i t  represents  
only p a r t  of t h e  t o t a l  annual runs of l a t e - f a l l -  and winter-run f i s h ,  s i n c e  
both of these  runs usua l ly  begin i n  one calendar  year  and f i n i s h  i n  t he  next.  
Generally t h e  l a t e - f a l l  run is evenly divided between two calendar  years ,  while  - - 
one calendar  year  inc ludes  most of t he  win ter  run wi th  a small po r t ion  migrat ing - 
upstream a t  t h e  end of t h e  previous year .  Accordingly, 11% of t h e  1979 l a t e - f a l l  
run and one percent  of t he  1979 winter  run occurred a t  t he  end of 1978. There- - 
fo re ,  t o  a r r i v e  a t  t h e  t o t a l  numbers of 1979 spawners i n  t h e  l a t e - f a l l  and 
win ter  runs,  i t  w a s  necessary t o  add the  appropr ia te  po r t ion  of t he  1978 calendar  
year  count t h a t  would spawn i n  1979 and d e l e t e  t h a t  po r t ion  of t h e  1979 count 
which w i l l  spawn i n  1980. 

Moderate numbers of f a l l - run  salmon spawn i n  t r i b u t a r i e s  upstream from Red 
Bluff .  B a t t l e ,  Clear, Cow, Inks ,  Paynes and Cottonwood creeks were surveyed 
i n  1979; however, d a t a  were i n s u f f i c i e n t ,  except f o r  Battle Creek, t o  make 
population est imates .  Fall-run spawners i n  t r i b u t a r i e s  o the r  than Battle Creek 
a r e  included with t h e  main stem est imates .  
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FIGURE 2.  Upper Sacramento River and tributaries above Chico Creek. 



To convert  t h e  ad jus ted  numbers of salmon i n  each of t h e  four  runs ,pas s ing  the  
dam, i n t o  the  numbers t h a t  a c t u a l l y  spawned, the est imated number of salmon 
landed by sportsmen i n  t h e  Sacramento River between Keswick Dam and Red Bluff 
was subt rac ted  from each corresponding run (Table 1). The est imated salmon 
s p o r t  ca tch  was obtained 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 every o the r  
week t o  ob ta in  t h e  number of salmon landed during t h e  previous two weeks. 
To es t imate  t he  t o t a l  ca t ch ,  t h e  r e s o r t  ca tch  w a s  mu l t ip l i ed  by 1.5944, a 
f a c t o r  der ived from sampling r e s o r t s  and pub l i c  boat launching ramps i n  t he  
a r e a  during the  8-year per iod  1967-1974. 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  of t he  r i v e r  a r e  landed a t  e i t h e r  r e s o r t s  o r  pub l i c  boat  
launching ramps. To break down t h e  t o t a l  ca tch  i n t o  the  numbers landed from 
each of t h e  four  runs, i t  w a s  assumed t h a t  salmon from the  va r ious  runs a r e  
caught i n  proport ion t o  t h e i r  abundance, a s  i nd ica t ed  by counts  a t  Red Bluff 
Diversion D a m  (Appendix Table 2) .  No at tempt  w a s  made t o  measure any o the r  
forms of mor t a l i t y  i n  t h e  upper r i v e r  p r i o r  t o  spawning. 

La te- fa l l  Run. An est imated 10,398 l a t e - f a l l  run salmon reached Red - 
Bluff Diversion Dam during 1978-79 and about 114 were l a t e r  harves ted  upstream 
(Table 1 )  leav ing  10,284 spawners. Of these ,  712 were l a t e r  trapped a t  Kewsick 
D a m  and hauled t o  Coleman Hatchery. The 10,284 spawners i s  51% of the  1971-1978 
average of 19,882 (excluding 1974 when f looding caused inaccu ra t e  counts ) .  
The l a t e - f a l l  and win ter  runs were f i r s t  counted sepa ra t e ly  s t a r t i n g  i n  1971. 

Winter Run. A n  est imated 2,364 winter-run salmon reached Red Bluff 
Diversion Dam during 1979 season, and about 25 were harvested upstream by 
anglers  (Table 1). The remaining 2,339 presumably spawned na tu ra l ly .  This 
w a s  t h e  lowest win ter  run of record and is only 8% of t he  1971-1978 average of 
29,963- (excluding 1974 when f looding caused inaccu ra t e  counts) .  

Spring Run. An est imated 2,900 spring-run salmon reached Red Bluff 
Diversion Dam i n  1979 and about 44 of t h i s  t o t a l  were l a t e r  harvested by 
anglers .  The remaining 2,856 presumably spawned na tu ra l ly .  This  equals  28% 
of the  1969-1978 average of 10,195. 

F a l l  Run. An est imated 62,108 f a l l - run  salmon reached Red Bluff Diversion 
D a m  i n  1979 and about 1,138 were later caught by ang le r s  p r i o r  t o  spawning 
(Table 1). Of the  60,970 spawners remaining, 8,729 en tered  Colemen Hatchery, 
an est imated 4,430 spawned i n  Battle Creek, and 53 were hauled from Red Bluff 
Diversion Dam t o  Tehama-Colusa Spawning Channel. The remaining 47,758 presum- - 
ably  spawned i n  t h e  Sac ramnto  River system above Red Bluff i n  areas o the r  than - 
Battle Creek (Appendix Table 3 ) .  The 47,758 t o t a l  r ep re sen t s  88% of t he  1969- 
1978 average of 54,364. 

Spawning Di s t r ibu t ion  

Data on d i s t r i b u t i o n  of fall-spawning salmon i n  t h e  Sacramento River system 
above Butte  Ci ty  were c o l l e c t e d  during th ree  a i r p l a n e  f l i g h t s  on October 18, and 
November 1 and 15, 1979 (Table 2).  The redds counts showed t h a t  40.3% of t he  
main s t e m  f a l l  spawning a c t i v i t y  i n  t h e  upper Sacramento system occurred upstream 
from Red Bluff Diversion Dam, which is  lower than t h e  54.3% average from 1974- 
1979. 



TABLE 1. Calcu la t ion  o f  Chinook Salmon Runs and Spawning Populations,  
Sacramento River System Above Red Bluff Diversion Dam, 1979 

Fish Passing Estimated Estimated 
Dam i n  C endar P o t e n t i a l  1979 TS 1978-79 1979 

Year - Spawners Spor t  Catc Spawning 
Run 1978 197 9 (Runs) Above Dam- 

Late F a l l  
1978-79 2,280 + 8,118 = 10,398 - 114 - 10,284 - 

Winter 
1978-79 17 + 2,347 = 2,364 - 2 5 - 2,339 - 

Spring 
1979 0 + 2,900 = 2,900 - 43 - 2,857 - 

F a l l  
1979 

Late  F a l l  
1979-80 0 + 3,875!/ 0 

To ta l s  2,297 79,348 77,770 1,310 76,460 

1/ See Appendix Table 1 f o r  weekly counts. 
T/ See Appendix Table 2 for  estimated monthly s p o r t  catches.  
/ Includes 53 salmon hauled from Red Bluff Diversion Dam t o  t h e  Tehama-Colusa - 

Spawning Channel. . - 
4 1  - This  run  s t a r t e d  pass ing  t h e  Dam i n  1979 b u t  spawned i n  1980 and w i l l  be added - 

t o  t h e  1980 spawning run  and s p o r t  catch. O f  these ,  121  were trucked t o  t h e  
Tehama-Colusa Spawning Channel on December 19  and 21, 1979. - 



TABLE 2 .  Estimated Redd Di s t r i bu t ion  o f  F a l l  Spawning Chinook Salmon, 
Main Stem o f  Sacramento River Above Butte  City, Based on 
Aerial Redd Counts, 19791/ - 

Average Number 
No. o f  T o t a l  o f  Redds 

Area F l i g h t s  Redd s Number Percent  

Keswick Dam t o  
A.C.I.D. Dam 3 2 1 0.1 

A.C.I.D. Dam t o  
Hwy.  44 3 1 3  4 0.4 - 

Hwy.  44 t o  
Upper Anderson Bridge 3 188 63 6.6 

Upper Anderson Bridge t o  
Ba l l s  Ferry 3 2 84 95 10.0 

Ba l l s  Ferry t o  
J e l l y s  Ferry 3 433 144 15.1 

J e l l y s  Ferry t o  
Bend Bridge 3 150 5 0 5.2 

Bend Bridge t o  
Red Bluff Diversion Dam 3 85 2 8 2.9 

Red Bluff Diversion Dam t o  
Tehama 3 765 255 26.7 

Tehama t o  
Woodson Bridge 3 353 118 12.3 

Woodson Bridge t o  
Hamilton C i t y  3 389 130 13.6 

Hamilton C i t y  t o  
Ord Ferry 2 89 45 4.7 

Ord Ferry t o  
Butte C i t y  2 45 2 3 2.4 

1/ - F l i g h t  da tes :  Keswick Dam t o  Hamilton C i t y ,  10-18, 1 1 - 1 3  11-1b; 
Hamilton C i t y  t o  b t t e  C i t y ,  11-1, 11-15. 



B a t t l e  Creek 

Late- fa l l ,  Winter and Spring Runs. Small numbers of a l l  th ree '  runs a r e  
known t o  spawn i n  B a t t l e  Creek, but no surveys o r  populat ion est imates  were 
made during 1979. A t o t a l  of 712 la te - fa l l - run  salmon were hauled from Keswick 
D a m  t o  Coleman Hatchery and a few entered the  hatchery from B a t t l e  Creek. 

F a l l  Run. An est imated 13,159 f a l l - run  salmon entered  B a t t l e  Creek during 
1979 (Appendix Table 3) .  This t o t a l  includes 8,729 salmon t h a t  entered Coleman 
Hatchery and 4,430 t h a t  spawned i n  B a t t l e  Creek and Gover's Ditch between Coleman 
Hatchery and t h e  Sacramento River. Carcass recovery d a t a  were used t o  es t imate  
t h e  numbers of salmon t h a t  spawned i n  B a t t l e  Creek below Coleman Hatchery. Thir- 
t een  t r i p s  were made on lower B a t t l e  Creek from October 16,  1979 through January 
8, 1980, and seven on Gover's I r r i g a t i o n  Ditch from October 23 through December 
17, 1979. Carcass recovery condit ions were genera l ly  good throughout t he  survey 
period.  A t o t a l  of 1,334 carcasses  w a s  recovered (1,300 i n  B a t t l e  Creek and 34 
i n  Gover's Di tch) ,  a t  an  est imated o v e r a l l  e f f i c i ency  r a t e  of 30% i n  B a t t l e  Creek 
and 35% i n  Gover's Ditch. The 13,159 t o t a l  exceeds t h e  previous 10-year average 
of 5,964. 

Red Bluff Diversion D a m  t o  But te  Ci ty  

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

Spawning populat ions i n  t he  Sacramento River main stem were estimated by carcass  
count surveys and a e r i a l  redd counts. Carcass count surveys were conducted on 
two t r i b u t a r y  streams--Mill Creek and Deer Creek (Figure 2) .  

River flows i n  t h e  upper Sacramento River below Red Bluff during t h e  f a l l  of 1979 
were low and f a i r l y  constant .  Flows general ly  ranged from 85 m3/s (3,000 c f s )  
and 170 m3/s (6,000 c f s )  from October through mid-December a t  Red Bluff Diversion 
Dam. It w a s  no t  u n t i l  l a t e  December, a f t e r  most of t h e  salmon carcass  recovery 
e f f o r t  had been completed, t h a t  f lood condit ions occurred and flows reached 198 
m3/s  (7,000 c f s ) .  

Due t o  normal f a l l  p r e c i p i t a t i o n  and runoff i n  t he  upper Sacramento Valley, low 
flows e x i s t e d  i n  many of t h e  t r i b u t a r y  streams. T r ibu ta r i e s  which normally have 
small numbers of f a l l - run  salmon, such as S a l t ,  Dye and Singer  creeks,  d id  not  have - - 
s u f f i c i e n t  flows during the  f a l l  of 1979 t o  support spawning salmon. I n  t h e  - 
l a r g e r  t r i b u t a r i e s ,  such as Antelope, Elill and Deer c reeks ,  flows were below 
normal and f a l l - run  salmon numbers were small o r  nonexistent .  Carcass recovery - 

condi t ions  w e r e  genera l ly  good. 

Sacramento River Main Stem 

Late- fa l l ,  Winter and Spring Runs. While i t  i s  l i k e l y  t h a t  some f i s h  from 
each of these  t h r e e  runs spawned i n  t he  main stem, no spawning population e s t i -  
mates were made. Any spring-run spawners a r e  included i n  t h e  fa l l - run  t o t a l .  

F a l l  Run. An est imated 32,400 fa l l - run  salmon spawned i n  t he  main s t e m  
of t he  Sacramento River between Red Bluff Diversion Dam and Tehama during 1979. 
I n  add i t i on ,  2,456 salmon entered  t h e  Tehama-Colusa Spawning Channel v i a  Coyote 
Creek br inging  t h e  t o t a l  t o  34,856. Spawning s tock  surveys i n  t h e  main s t e m  of 



t he  S a c r ~ n t o  River between Red Bluff and Tehama began on October ,4,  1979 and 
ended January 2, 1980. During t h i s  per iod,  14 complete t r i p s  were made and 810 
salmon carcasses  were recovered. Based on r i v e r  condi t ions ,  carcass  counts and 
t o t a l  survey e f f o r t  ( including t h r e e  a i r p l a n e  flights--Table 2) t he  carcass  
recovery r a t e  was estimated t o  be 2.5%. 

An est imated 11,320 fa l l - run  salmon spawned i n  the  main stem of t h e  Sacramento 
River between Tehama and Woodson Bridge during 1979. Between October 3, 1979 
and January 3, 1980, 14 surveys were completed and 283 salmon carcasses  were 
recovered. Based on survey e f f o r t ,  r i v e r  condit ions and carcass  counts,  t h e  
carcass  recovery r a t e  was est imated t o  be 2.5%. 

While spawning i n  t he  a r ea  between Woodson Bridge and Butte  City has o f t en  
been i n s i g n i f i c a n t  i n  t h e  p a s t ,  based on two a e r i a l  surveys i n  November 1979, 
t he  spawning population was est imated t o  be 21,212; Woodson Bridge t o  Hamilton 
C i ty ,  15,289; Hamilton City t o  Ord Ferry,  3,939; and Ord Ferry t o  Butte  Ci ty ,  
1,984. 

A grand t o t a l  of 67,388 chinook salmon spawned i n  t he  Sacramento River main 
stem from Red Bluff Diversion Dam t o  Butte  City during 1979, which i s  234% 
of t h e  1970 through 1978 average of 28,772. 

Spawning Di s t r ibu t ion  

Data co l l ec t ed  during th ree  a i r p l a n e  f l i g h t s  (October 18 and November 1 and 15,  
1979) over t he  main s t e m  of  t h e  Sacramento River showed t h e  genera l  salmon redd 
d i s t r i b u t i o n  of fall-spawning salmon and indica ted  t h e  r e l a t i v e  numbers of 
salmon t h a t  spawned on r i f f l e s  above Butte  City (Table 2) .  These counts showed 
t h a t  59.7% of t he  main stem fall-spawning a c t i v i t y  occurred between Red Bluff 
Diversion Dam and Butte  City.  This f i g u r e  is  higher  than t h e  1974-1978 average 
of 45.7%. The most heavi ly used a r e a  was between Red Bluff Diversion Dam and 
Tehama . 
M i l l  Creek 

Late- fa l l ,  Winter, and Spring Runs. Small numbers of a l l  t h r e e  runs a r e  
known t o  spawn i n  Mi l l  Creek but no populat ion es t imates  were made f o r  1979. 

F a l l  Run. Fourteen survey t r i p s  were made on lower Mi11 Creek, from Los 
Molinos Mutual Water Company's upper d ivers ion  dam t o  i t s  confluence with 
the  Sacramento River, between October 30, 1979 and December 28, 1979. A t o t a l  
of 162 carcasses 'were  recovered. Based on a 20% recovery r a t e ,  t h e  est imated 
f a l l  run was 810. 

Deer Creek 

Spring Run. Two survey t r i p s  were made f o r  spring-run salmon on upper 
Deer Creek. The a r e a  p a r t i a l l y  covered w a s  from upper Deer Creek F a l l s  t o  the  
Ponderosa Way Road crossing.  Due t o  i n s u f f i c i e n t  da t a ,  no es t imate  was made. 

F a l l  Run. Nine survey t r i p s  were made on lower Deer Creek between October 30, 
1979 and January 4, 1980. The a r e a  covered w a s  from t h e  mouth upstream t o  t h e  
county road br idge,  l oca t ed  about 3.2 km (2 miles)  upstream from the  Stanford-Vina 
Dam. A t o t a l  of 156 salmon carcasses  was recovered and 22 redds were counted. 
Based on a 20% recovery rate, t h e  f a l l  run w a s  estimated a t  780 spawners- 



Butte Creek to American River 

Salmon spawning populations in the Sacramento River tributaries from Butte 
Creek to the American River were estimated by counting carcasses, redds, live 
fish and hatchery returns. Tributaries surveyed were Butte Creek, Feather 
River, Yuba River and American River (Figure 3). 

Butte Creek - by Richard Flint 
Winter-run Salmon. Some fresh salmon were reported near Little Butte 

Creek in late January, but no attempt was made to count them. 

Spring-run King Salmon. With the start of the irrigation season and the 
setting of dam boards in place, fish passage up the ladders became difficult. 
Flows were of sufficient quanity to allow fish passage through May and were 
in conformance with the water rights decree of 1972. Butte Creek was surveyed 
by canoe on October 2nd and 3rd from Centerville Powerhouse to the Skyway. 

- 

The water was extremely low and clear and provided the best recovery conditions 
in ten years on the creek. No dead or live salmon were seen, and only five 
multiple redds were observed. The total estimated run was only 10 fish, from 
a parent run of 650. This is the worst year on record, and was the result of 
low water and early diversions during the drought of 1976-77. 

Fall-run Salmon. No fall-run salmon were seen in Butte Creek, but were 
reported in the Sutter Bypass. 

Feather River - by Lynn Wixom 

Spring Run. Both spring- and fall-run fish spawn during the fall. Un- 
fortunately, they cannot be distinguished during the spawning period. It is 
assumed only a small fraction of the carcasses seen were spring run. A total 
of 250 did enter the Feather River Hatchery. 

Fall Run. The 1979 Feather River fall-run king salmon spawning stock survey 
began October 17 and was complete by December 20, 1979. During the inventory, 
water clarity ranged from 1.5-2.4 m (5-8 ft) in the section of river from the 
Fish Barrier Dam at Oroville to the Thermalito River Outlet with a constant flow 
of 11.3 m3/s (400 cfs) during the entire inventory. Water clarity in the river 
from Thermalito River O u t l e t  to Gridley Bridge ranged from 0.6-1.5 m (2-5 f t) 
with flows of 51.0 m3/s (1,800 cfs) until November 29, 62.3 m3/s (2,200 cfs) 
until December 6, and 76.5 m3/s (2,700 cfs) the remainder of the survey. 

Spawning escapement for the section between Oroville Fish Barrier Dam and 
Thermalito Afterbay River Outlet was estimated at 13,481 using the method by 
Schaefer (1951) as reported by Taylor (1974b) (Table 3). Using the same method, 
it was estimated that escapement for the section between Thermalito Afterbay 
River Outlet and Gridley Bridge was 12,387 (Table 4). 

The section of river from Gridley Bridge to Honcut Creek was not surveyed 
during 1979. Prior spawning escapement estimates for this section were found 
to average 14.91% of section between Thermalito Afterbay River Outlet and Gridley 
Bridge for the years 1968-1974 (Painter, 1977). Using this percentage, the 





TABLE 3. Population Estimates of  Chinook Salmon Based on Tag and Recovery Data f o r  t h e  
Feather River from Orovil le  Dam t o  Thermalito Ou t l e t  Using Schaefer ts  Method, 1979. 

Tagging Period ( i )  Tota l  
Recovery No. Tags Carcasses Weekly 

Period Recovered Counted Population 
(j) Oct.17 Oct.24 Oct.31 Nov.7 ~ o v . 1 4  Nov.20 Nov.28 Dec.5 Dec.12 (Rj (Cj)" Estimate 

Oct.24 20 
Oct.31 12 47 ' 

Nov .7 10 
Nov -14 6 
Nov.20 2 
Nov.28 
Dec .5 
Dec .12 
Dec ,16/17 

No. Tags 
~ e c o v  ered 
(Ri 32 65 94 10 3 145 92 9 9 58 42 730 8,551 14,703** 
Tota l  
Carcasses 
Tagged 
( ~ i )  54 115 15 8 165 249 16 8 164 116 8 7 

Includes tagged f i s h  recovered. ** The number o f  tagged f i s h  from period two on must be subtracted 14,703 - 1,222 = 13,481. . .  . - - 

A M i  - Cj n 
Population N = ( ( ~ i j  R i  R j  ) - i = 2Mi 



TABLE 4. Population Estimates of  Chinook. Salmon Based on Tag and Recovery Data f o r  the  
Feather River from Thermalito Outlet  t o  Gridley Bridge, Using Schaefer ' s Method, 1979. 

Tagging Period ( i )  Total  
Recovery No. Tags Carcasses Weekly 

Period Recovered Counted Population 
( j )  Oct.18 Oct.25 NOV. 1 Nov.8 Nov.15 Nov.21 Nov.29 Dec.6 Dec.13 (Rj (Cj )>'' Estimate 

Oct.25 1 
Nov.1 
Nov .8 
Nov .15 
Nov.21 
Nov.29 
Dec. 6 
Dec .13 
Dec. 19/20 

No. Tags 
Recovered 
(Ri) 1 7 2 7 57 6 5 4 9 40 2 6 10 2 82 4,529 13,214** 
l 'otal 
Carcasses 
Tagged 
(Mi ) 4 18 6 4 12 9 222 187 111 6 6 30 

Includes tagged f i sh  recovered. 
** The number of tagged f i sh  from period two on must be subtracted 13,214 - 827 = 12,387. 

A n M i  C j  - t i  = M i  Population N = l ( ~ i ~  R; ev) 



t h e  est imated a d u l t  spawning populat ion was1,8$7-. . The es t imate  of t h e  t o t a l  
escapement i n  t h e  r i v e r  was 27,715. Combining t h i s  es t imate  with the  4,090 
f i s h  en t e r ing  the  Feather River Fish Hatchery, and the  700 f i s h  i n  Moe's Ditch, 
gives a t o t a l  f a l l - run  e s t ima te  of 32,522, which is  60% of t h e  previous 10-year 
average of 54,471. 

A t o t a l  of 54 f in-cl ipped f i s h  was recovered during the  inventory. These marks 
were recorded only from f r e s h  o r  clear-eyed f i s h  (2,107 f i s h )  t h a t  were used 
i n  t h e  carcass  t a g  and recovery phase of t he  survey. The majori ty  of t he  marks 
were recovered i n  upper s e c t i o n s  where 51 Ad marks and 1 RV-LP mark were found. 
Two Ad marks were recovered i n  lower sec t ions .  

Only f r e s h  clear-eyed ca rcas ses  were used t o  determine the  sex  composition 
during t h e  survey. Adult females (260.7 cm FL o r  24 i n .  FL) composed 50% of 
t he  sample; 39% were a d u l t  males, while 11% of both sexes were "jacks" ((60.7 
o r  24 i n .  FL). 

Yuba River - by Ron Rogers 

F a l l  Run. Eight weekly surveys were made between Highway 20 Bridge and 
Marysville Dump ( located about 6.4 km o r  4 miles  from t h e  merging of t he  Yuba 
River i n t o  t h e  Feather River ) . .  Three surveys were made between Rose Bar 
( located about 4.8 km o r  3 miles  below Engelbright Dam) and Highway 20 Bridge. 
A l l  surveys were conducted from October 22 through December 11, 1979. 

The water w a s  f a i r l y  c l e a r  a l l  season and flowing about 56.6 m3/s (2,000 c f s )  
with about 8.5 m3/s (300 c f s )  being taken f o r  i r r i g a t i o n  a t  Daguerre Point  Dam 
and o the r  l oca t ions .  The water w a s  high enough t o  conduct a l l  surveys from 
boats  except f o r  t he  s e c t i o n  from Rose Bar t o  0.8 km (112 mile) downstream. 

From a t o t a l  of 3,798 carcasses  observed, 890 were f r e s h  enough t o  tag.  These 
were re leased  back i n t o  flowing water and 295 were l a t e r  found, producing a 
recovery r a t e  of 0.33. The t o t a l  number of carcasses  observed was divided by 
t h e  recovery r a t e  t o  ob ta in  an  est imated spawning populat ion of 11,509. This 
f i g u r e  w a s  expanded by 8% t o  compensate f o r  f i s h  t h a t  spawned a f t e r  December 11, 
the  8% f i g u r e  was t h e  average proport ion of f i s h  spawning i n  t h e  second ha l f  of 
December from 1975 through 1977. The r e s u l t  is  an est imated t o t a l  population 
of 12,430, which is  22% g r e a t e r  than the  previous 10-year average of 10,145. 

The clear-eyed f r e s h  ca rcas ses  used f o r  tagging were sexed and examined f o r  
adipose f i n  marks. Adult females (160.7 cm FL o r  24 i n .  FL) made up 40% of 
t h e  population; adu l t  males composed 44% and' "jacks" 460.7 cm FL 
o r  24 i n .  FL) made up 16%. Seven salmon were found p r i o r  t o  November 5 with 
adipose f i n  c l i p s ,  i n d i c a t i n g  the  presence of a coded-wire tag. 

American River - by Bob Reavis 

F a l l  Run. The salmon survey w a s  s t a r t e d  on November 8,  and completed 
on December 14, 1979. S ix  weekly surveys were made during t h i s  per iod.  The 
r i v e r  w a s  divided i n t o  two sec t ions ;  t h e  upper s e c t i o n  was loca ted  between 
t h e  Nimbus Racks and Rossmoor Bar and t h e  lower s ec t ion  included t h e  po r t ion  



bf stream between ~o&i&or Bar and Grist Mill ~ai. Flows were 70.8 m3/s (2,500 
cfs) when the survey started, but dropped to 56.6 m3/s (2,000 cfs) ,prior to 
the December 6 survey where they remained for the survey period. 

The Schaefer Model (Schaefer 1951) as modified by Taylor (1974b) was employed 
in making the population estimate. Fresh carcasses with clear eyes were tagged 
and released back into fast water for later recapture to determine recovery 
rates. An estimated 32,639 salmon spawned in the American River below the 
Nimbus Hatchery weir (Table 5). A total of 10,351 salmon entered Nimbus Hatchery. 
An estimated 4,676 fish passed the Nimbus Racks; this figure is based on an 85% 
recovery rate for the 3,975 carcasses removed from the weir. The total estimaed 
run for American River was 47,666 which is 5% greater than the previous 10-year 
average of 45,492. 

Of the 667 fish fresh enough to sex, 56% were adult males (260.5 cm FL or 24 in. 
FL) and 2% were "jacks" ((60.5 cm FL or 24 in. FL). The remaining 42% were 
adult females. The breakdown of the salmon entering Nimbus Hatchery was: 42% 
adult males, 32% male jacks, 15% adult females, and 11% female grilse. 

- - -  - -  --.-- CHINOOK SALMON SPAWNING POPULATIONS FOR THE SAN JOAQUIN RIVER SYSTEM 

Cosumnes River to Calaveras River - - - ,  

Bob Reavis 
Region I1 

. - . -  

-- .- . - . - - , . . .... . .. A- . -...- . - --  - - .. . . . - . . - - . . - - - . 
Salmon spawning populations in the San ~oquin &vet tributaries are-estimated 
by counting carcasses, redds, live fish and hatchery returns. Streams surveyed 
were the Cosumnes, Mokelumne, Calaveras, Stanislaus, Tuolumne and Merced rivers 
(Figure 4). 

Cosumnes River 

Fall Run. This is the fourth year in a row that the flows were either 
very low or nonexistent during the salmon migration period. Flows this year 
rarely exceeded .8 m3/s (30 cf s). Four partial survey trips (November 12, 13 
and 27; and December 11) were conducted and only 41 live fish and 11 carcasses 
were seen. Total spawning run was estimated at 150 fish, which is 16% of the 
previous 10-year average of 911. . - 

Mokelumne River 

Fall Run. Five weekly surveys were conducted this year on the Mokelumne 
River. Four surveys (November 14, 20 and 28; and December 12) were made between 
the hatchery and Elliott Road and one (December 5) was made between the hatchery 
and Mackville Road. Surveys were sta ted on November 14 and completed on 5 December 12, 1979. Flows were 11.3 m /s (400 cfs) throughout the survey period. 
A total of 53 carcasses and 314 live spawners was counted in the river. Assum- 
ing a 5% recovery rate, the estimated run in the river was about 1,000. This 
figure plus the 507 spawners in the Mokelumne River Fish Installation brings 
the total escapement to 1,507 which is 69% of the previous 10-year average of 
2,172. 

-- - - -  - .  



TABLE 5. Population Estimates o f  Chinook Salmon Based on Tag and Recovery 
Data f o r  t h e  American River Using Schaefer 's  Method, 1979 

T o t a l  
Tagged T o t a l  

Recovery Fish Fish Weekly 
Period Nov . Nov . Nov . Nov . Dec. Recovered Recovered Population 
(j ) 8 -9 15  -16 20 2 9-30 6 -7 ( R j  ) ( c j  )* Estimate 

NOV . 15 -16 
Nov .20 
Nov.2990 
Dec.6-7 
Dec .14-15 

No, Tags I 
t-' Recovered w 

( R i  ) 5 4 8 1 1 19  2,121 32 , 882:k'k I - 
Tota l  

Carcasses 
Tagged 

( M i )  2 8 8 8 67 47 4 1 
Includes tagged f i s h  recovered. ** The number of  f i s h  tagged from t h e  second week on must be  subtracted 32,882 - 243 = 32,639. 

A M i  C i  ) = 2 M i  
Population N =  { ( ~ i j  jq 
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FIGURE A. San Joaquin River tributaries .  



Calaveras River 

Winter Run. No f i s h  were observed t h i s  sp r ing  i n  t h e  Calaveras River 
during seve ra l  inspec t ion  t r i p s  by t h e  Department of Fish and Game personnel 
and the  care taker  f o r  t h e  water d i s t r i c t  who l i v e s  100 yd from Be l lo t a  Dam 
(where salmon a r e  usua l ly  blocked t o  upstream migrat ion)  reported he d id  no t  
s e e  a f i sh .  There w a s  probably no spawning escapement t h i s  year.  

S t an i s l aus  River t o  Merced River 

Maurice Fj e l s t a d  
Region 4 

S tan i s l aus  River 

F a l l  Run. The most heavily-used por t ions  of t h e  S t an i s l aus  River spawning 
areas  were surveyed by boat s i x  t imes from October 31 through December-5, 1979 
(Figure 4).  The survey was divided i n t o  t h e  t r a d i t i o n a l  four  s e c t i o n s  a s  follows: 

I. Goodwin Dam t o  Knights Ferry 
11. Knights Ferry t o  Orange Blossom Bridge 

111. Orange Blossom Bridge t o  Oakdale Bridge 
IV.  Oakdale Bridge t o  Riverbank Bridge 

Confusion s t i l l  e x i s t s  over most a spec t s  of t he  New Melones Dam P ro j ec t ,  includ- 
i n g  flow re l eases  f o r  salmon. However, t h e  U.S. Bureau of Reclamation agreed 
t o  a Department request  f o r  a minimum flow of 2.8 m3/s (100 c f s )  during October 
through December with higher  flows i n  t h e  sp r ing  months. 

Run s i z e  was estimated by d iv id ing  the  t o t a l  number of carcasses  observed during 
the  season by t h e  est imated recovery r a t e .  Fresh carcasses  (clear-eyed) were 
tagged and then dropped i n t o  t h e  cu r r en t ;  t he  f r a c t i o n  o f t a g s  recaptured l a t e r  
was used a s  t he  recovery rate. 

During the  season, a t o t a l  of 41  carcasses  w a s  examined. Eleven carcasses  
were tagged, and 4 were l a t e r  recaptured,  producing a n  est imated recovery rate 
of 0.36. A n  estimated 110 salmon spawned i n  t h e  S tan i s l aus  River which is only 
3% of the  previous 10-year average of 4,338. 

Tuoluume River ' . 

F a l l  Run. S ix  complete t r i p s  were made from November 5 through December 17, 
1979. After  December 19 of each year ,  t h e  Federal  Energy Regulatory Agency 
l i c e n s e  f o r  t he  Don Pedro P ro jec t  allows the  water d i s t r i c t s  t o  r e l e a s e  peaking 
hydroe lec t r ic  flows i n t o  the  r i v e r  up t o  127.4 m3/s (4,500 c f s )  . Observation 
condit ions a t  these high flows were very poor and surveys were terminated.  

Flow re l eases  were 10.9 m 3 / s  (385 c f s )  during most of t h e  spawning season. 
Observation condit ions were good. The seven day i n t e r v a l  between t r i p s  allowed 
a higher  recovery r a t e  than i n  most previous years .  



The salmon survey was divided i n t o  t h r e e  s e c t i o n s  as fol lows:  

I. La Grange t o  Rairden's Farm 
11. Rairden's Farm t o  Roberts Ferry Bridge 
111. Roberts Ferry Bridge t o  Reed Rock P lan t  

The Schaefer Model (Schaefer 1951) a s  modified by Taylor (1974b) was used t o  
make t h e  populat ion es t imate  (Table 6 ) .  From t h e  305 carcasses  examined, 75 
were tagged and of these ,  20 were l a t e r  recaptured.  The t o t a l  es t imated run 
f o r  t he  r i v e r  was 1,183 which i s  14% of t he  previous lo-year average of 8,577. 

Merced River 

F a l l  Run. Eight survey t r i p s  were conducted during the  November 14 
through December 21, 1979 per iod  i n  t he  fol lowing sec t ions  of stream: 

I. Crocker-Huffman Dam (Merced River Fish F a c i l i t y )  t o  Highway 59 - 
Bridge 

11. Highway 59 Bridge t o  Bet tencourt  Ranch 
111. Bettencourt  Ranch t o  Cressey 

Six  t r i p s  were made i n  t h e  upper s ec t ion  and one t r i p  w a s  made i n  each of the  
two lower sec t ions .  

The population was est imated a s  follows: 

1 )  The t o t a l  number of carcasses  counted (137) i n  Sect ion I was 
divided by the  recovery r a t e  (0.14) of tagged carcasses .  The 
r e s u l t  w a s  an est imated 979 f i s h  spawning i n  Sec t ion  I. 

2) This f i g u r e  w a s  expanded t o  es t imate  t h e  t o t a l  number of spawners 
i n  t h e  r i v e r  by d iv id ing  by t h e  f r a c t i o n  (0.15) of spawning 
a c t i v i t y  i n  Sect ion I as determined from redd counts.  The est imated 
spawning populat ion i n  t h e  r i v e r  w a s  1,920. 

Combining t h e  r i v e r  e s t ima te  with t h e  number counted i n t o  Merced River F i sh  
F a c i l i t y  of 227, y i e l d s  a t o t a l  r i v e r  populat ion of 2,147, which i s  6% grea t e r  
than t h e  previous 10-year average of 2,015. 

SUMMARY 

During 1979, t h e  Ca l i fo rn i a  Department of F ish  and Game conducted i t s  27th 
annual chinook salmon spawning s tock  inventory of t he  Sacramento-San Joaquin 
River system. 

This r epo r t  dea ls  with t h e  four  races  of chinook salmon recognized i n  t he  
Cent ra l  Valley: l a t e - f a l l ,  win ter ,  sp r ing  and f a l l  runs.  

I n  t h e  San Joaquin system and t h e  lower Sacramento River system, spawning s tock  
es t imates  were done by the  Ca l i fo rn i a  Department of F ish  and Game. These 
es t imates  were based on ca rcas s ,  redd and l i v e  f i s h  counts .  Estimates f o r  t h e  
Sacramento River above Red Bluff Diversion Dam w e r e  based on U. S. F ish  and 
Wi ld l i f e  Service counts of f i s h  passing t h e  dam,, and on Department of F ish  and 
Game sampling a t  t he  dam. 



TABLE 6. Population Estimates of Chinook Salmon Based on Tag and Recovery 
Data f o r  the  Tuolumne River Using Schaeferls Method, 1979 

Total 
Tagged Total  

Recovery Fish Fish Weekly 
Period Nov . Nov . Nov . Nov. Dec . Dec. Recovered Recovered Population 

(j ) 5-6 12 -13 19-20 26-27 3 -4 U) -11 ( R j  1 ((3 )* Estimate 

Nov .12 3 3  
Nov. 19-20 
Nov. 26-27 
Dec. 3-4 
Dec, 10-11 
Dec. 17 

I 

no. Tags rU 
w 

~ecov&ed I 

(Ri) 1 4 5 6 4 2 22 369 1,257** 
Total 

Carcasses 
Taeeed 
(K ) 1 4 15 2 5 2 4 6 
Includes taeeed f i sh  recovered. ** The number iUf tagged f ish  from the  second week on must be subtracted 1,257 - 74 = 1,183. 

A 
Population N = t ( ~ i j  M i  . C i  1 - t: = 2Mi 

Ri Rj 



The estimated 1979 Central Valley chinook salmon spawning escapement for all 
races was 243,332 fish (Table 71, which is only 70% of the 1953-1978 average 
spmning escapement. -1t is possible that low water conditions during the 1976- 
-77 drought affected adult returns -. in 1979. 

TABLE 7. Sacramento-San Joaquin System Chinook 
Salmon Spawning Populations, 1979 

Spawning Late-fall Winter Spring Fall 
area run run run run Combined 

Sacramento 
Main Stem 10,284 2,339 2,856 115,146 130,625 

Sacramento 
tributaries 

San Joaquin 
tributaries 5,097 5,097 

TOTALS 10,284 2,339 3,116 227,593 243,332 

The 1979 fall-spawning (fall- plus spring-run) population in California's Central 
Valley was-230709 fish. This figure is 81% of the historic (1953-1978) average 
of 285,900 -and is-up from last year's estimate of 165,088 (Knutson -1980): 

Above Red Bluff Diversion Dam, the fall-spawning escapement was 60,917. This 
was the eighth consecutive year that fall-spawning runs were far below the 
1964-69 average of 129,000 taken prior to the construction of Red Bluff Diversion 
Dam. 

As in recent years, the lesser escapement above Red Bluff was partially offset 
by increasing spawning escapements in the lower Sacramento River. The estimated 
67,388 chinook salmon which spawned in the Sacramento River system from Red 
Bluff to Butte City was the highest number recorded since 1956. The combined 
estimations for fall-spawning salmon in the upper Sacramento River for above 
and below Red Bluff Diversion Dam are still only 68% of the 1964-69 average. Fall- 
run spawning escapements in the Yuba and American rivers were up from 1978 levels. 

-- -- 
The fall run in the San Joaquin system totaled 5,097 fish, up from last year's 
run of 3,311, but only 28% of the 1969-1978 average of 17,959. 

Salmon counts at Red Bluff Diversion Dam and sport catches above the dam are 
shown in Appendix Tables 1 and 2, respectively. Spawning populations for all 
Central Valley streams are summarized in Appendix Tables 3-5. Fin mark and 
coded-wire-tag recoveries are presented in Appendix Tables 6 and 7. 
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APPENDIX TABLE 1. Red Bluff  D i v e r s i o n  Dam Weekly Ad jus t ed  Chinook 
Salmon Counts  October  15 ,  1978 th rough  August  4 ,  1979. 

Ad jus t ed  
~ & n o n  Number L a t e - f a l l  r u n  Winter  r u n  F a l l  r u n  

Week Count Sampled P e r c e n t  Number P e r c e n t  Number P e r c e n t  um er P e r c e n t  Number 

2 r u n s  i n  p r o g r e s s  2,2801/ 1 7 Y  

40 no  sample  
6 8  " 11 

4 9 12  
60 1 7  



APPENDIX TABLE 1. Red Bluff Diversion Dam Weekly Adjusted Chinook 
- 

Salmon Counts October 15, 1978 through August 4,  1979. 

Adjusted 
Salmon Number La t e - f a l l  run  Winter run F a l l  run  

Percent  h b e r  Count Sampled Percent  Number Percent  Number Percent  Num er 

T o t a l  1979 79,348 5,091 11,993 2,347 2,900 62,108 - - - 
(Calendar Year ) 
- / Port ion of run  passing dam during 1978 and expected t o  spawn dur ing  1979. For a weeMy 

breakdown o f  numbers, s ee  t h e  1978 Cen t r a l  Valley Spawning Stock Est imates  (Knutson, 1980). 
- 

2/ - T o t a l  ad jus ted  salmon count was based on previous 6 yea r  average. Turbid water  prevented 
accu ra t e  counts during t h i s  per iod (February 11-25). 

3/ Trap was closed due t o  mechanical breakdown; f r a c t i o n a l  e s t ima te  was based on - 
previous 6-year average. 

4/ Includes 121  salmon trucked t o  Tehama-Colusa Fish F a c i l i t y .  
5/ - Includes 53 f in -c l ipped  salmon e u c k e d  t o  Tehama-Colusa Fish F a c i l i t y .  

I Ind i ca t e s  t h e  s i z e  of salmon run  pass ing  dam with t h e  p o t e n t i a l  of spawning ' during calendar  yea r  1979. I 



APPENDIX TABLE 2 .  Estimated Monthly Salmon Spor t  Catch of t h e  Four Runs 
i n  t h e  Sacramento River Between Keswick and Red Bluff 
Diversion Dams, 1979". 

La t e  F a l l  Run Winter Run Spring Run P a l l  Run 
Year Month Catch Percent  Catch Percent  Catch Percent  Catch Percent  Catch -- ------------- 
1978 Oct. 185 1.6 3 - - 0.5 1 97.3 181 

Nov . 10 8 4.6 5 - - - - 95.4 103 
Dec. 40 35.0 14 - - - - 65 .O 2 6 

1979 Jan.  
Feb. 
Mar. 
Apr . 
May 
June 
Ju ly  
Aug . 
Sept  . 
Oct . 
Nov . 
Dec. 

1979 To ta l  1,328 132 2 5 Em I-] 
(Calendar Year) --- - -- 
* Assignment t o  s p e c i f i c  r u n s  was based on sampling a t  Red Bluff  Diversion Dam. 

Salmon hauled t o  Tehama-Colusa Spawning Channel, salmon h a t c h e r i e s  and streams 
were subt rac ted  from t h e  ad jus ted  counts  before  percentages were ca lcu la ted .  

'7 = Tota l  catch from run t h a t  spawned i n  1979. 



APPENDIX TABLE 3 .  Summary o f  Chinook Salmon Spawning 
Population Est imates  f o r  t h e  Sacramento 
River System 1979. 

- Area F a l l  Run Winter Run Spring Run F a l l  Run T o t a l  --- --------------- 
1/ Keswick Dam- - 

t o  Red Bluff --- 
Sacramento River Main Stem 10,284 2,339 2,856 47,758 63,237 
B a t t l e  Creek (Tota l )  0-39159 1 

Coleman Hatchery 8,729 8,729 
Below Coleman 4,430 4,430 

--- m, Keswick Dam 
t o  Red Bluff 10,2 84 2,339 2,856 --- 60,917 ---A- 76 396 

Red Bluff  
t o  But te  Ci ty  ---- 

Sacramento River Main Stem(Tota1) 
Red Bluff  t o  Tehama 
Tehama t o  Woodson Bridge 
Woodson Bridge t o  Butte Ci ty  
Tehama-Colusa Spawning Channel 

M i l l  Creek 
Deer Creek 

m R e d  Bluff 
t o  But te  City - 68,978 68,978 -- 

Butte  Creek 
t o  American River - - 

Butte  Creek 
Feather  River (To ta l )  

Hatchery 
Below Hatchery 
-4- River 

American ~ i v e r  (Tota l )  
Hatchery 
Below Nimbus Racks 
Above Nimbus Racks 4,676 4,676 ------- 

TOTAL, Butte Creek 
t o  American River 2 60 -- 92,601 92,861-- -- - ---- 

s ACRAM~%I'O RIVER - 
10,284 2,339 3,116 ---- 2 2 2 . 4 2  238.235 . . 

1/ Includes  o t h e r  t r i b u t a r i e s  except  Battle, Clear and Cottonwood Creeks. 
r/ No es t ima te  made. - 



APPENDIX TABLE 4. Summary o f  Chinook Salmon Spawning 
Population Est imates  f o r  t h e  San Joaquin 
River System, 1979. 

Area Winter Run F a l l  Run To ta l  

Cosumnes River 
Mokelumne River (Tota l )  

Hatchery 
Below Hatchery 

Calaveras River 
S t an i s l aus  River 
Tuolurnne River 
Merced River 

Spawning Channel 
Below Spawning Channel 



APPENDIX TABLE 5. Sacramento-San Joaquin Valley Chinook Salmon Spawning Stock Estimates, 1964-1979, 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 Yuba American Cosumnes Mokelumne S tanislaus Tuollmme Herced 

creek belw Red Bluff River River River River River River 
a/ 

excluding Battle Creek River River Others 
Late- All races 

Year fall Winter Spring Fall Fall Fall Spring Fall Fall Fall Fall Fall Fall Fall Fall combined 

1964 kt !?I - b1 1 5 ~ '  16 6 3 3& 35 59 2 2 4 2 0.04 7 

- a/ This hcludes streams which a feu hundred chinook saloon enter most years (e.g.. Mill. Deer and Dye creeks) as well as streams which chinook salmon 
enter only  in vet pears (e.g., Dry and Singer creeks and the Calaveras River). - b/ tto estate. - C/ S o w  spring-- fish may have been included in the fall-tun estimate. 

g' Includes Battle Creek. 



APPENDIX TABLE 6. Marked Chinook Salmon Recovered from 
Central Valley Streams North of the  
Feather River, 1979. 

Hatch ery Number of Recoveries by Location 
CWT of Covote Battle M i l l  mo.Red Coleman 
Code Origin Creek Creek Creek River Bluff Hatchery Total 

Coleman 
Coleman 
Coleman 
Coleman 
Coleman 
Coleman 
Coleman 
Coleman 
Coleman 
Coleman 
Coleman 
Coleman 

Tehama-Colusa 
Tehama-Colusa 
Tehama-Colu sa 
Tehama-Colu sa 

Mokelumne 
Mokelumne 
Mokelumne 
Mokelumne 
Mokelumne 

Feather River 
Feather River 
Feather River 
Feather River 
Feather River 
Feather River 
Feather River 
Feather River 

TOTALS 18 8 2 4 1 3 5 2 37 46 7 - 



APPENDIX TABLE 7. Marked King Salmon Recovered from the  Central 
Valley Streams from the  Feather River and 
South, 1979. 

- - - - - --- 

CWT Number of Recoveries by Location 
Code Hatchery \ Feather 
or  of  Numbus Mokelumne Merced River Feather Yuba 

Mark Origin Hatchery River River Hatchery River River Total - - - 
6 -1-5 
6-1-6 
6 -1-7 
6 -1-8 
6-3-2 
6-3-6 
6-41-2 
6-41-6 
6-58-9 
6-58-10 
6-58-11 
6-58-12 
6-58-13 
6-62-2 
6 -62 -3 
RV-LP 
RP 

6-2-3 . 

6-2-4 
6-2 -5 
6 -2 -6 
6-48-7 
6-48-8 
6-48-9 
6-48-10 

6 -46 -10 

Feather R.  
Feather R.  
Feather R.  
Feather R, 
Feather R. 
Feather R.  
Feather R. 
Feather R. 
Feather R. 
Feather R. 
Feather R.  
Feather R.  
Feather R. 
Feather R. 
Feather R . 
Feather R. 
Feather R.  

Mokelumne 
Mokelumn e 
Mokelumne 
Mokelumne 
Mokelumne 
Mokelumne 
Mokelumne 
Mokelumne 

Merced Rearing 
Pond 

TOTALS - 29 ------ 14 12 374 43 6 478 - - - -  




