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ABSTRACT 

This  r e p o r t  covers t h e  25th annual  inventory  of chinook salmon, Oncorhynchus 
tshawytscha, spawning popula t ions  i n  t h e  Sacramento-San Joaquin River system. - 
It i s  a compilat ion of estimates of f a l l -  and spring-run salmon spawning 
popula t ions  f o r  every s t ream i n  t h e  Sacramento-San Joaquin system which 
suppor ts  a s i g n i f i c a n t  spawning run,  and p a r t i a l  counts  of l a t e - f a l l -  and 
winter-run salmon. 

Es t imates  are made from counts  of 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 ,  
counts  of ca rcas ses  and l i v e  f i s h  on spawning a r e a s ,  a e r i a l  redd counts ,  and 
counts  of f i s h  migra t ing  p a s t  Red Bluff Diversion Dam. 

Estimated 1977 escapement of fall-spawning ( f a l l -  p l u s  spring-run) salmon i n  
t h e  Cen t r a l  Val ley is 205,836 f i s h  (204,125 i n  t h e  Sacramento River system 
and 1,711 i n  t h e  San Joaquin River  system). This  t o t a l  is 71% of t h e  h i s t o r i c  
(1953-1976) average of 291,000 and 93% of t h e  1976 e s t ima te  of 221,056. 

Tables  p re sen t  f a l l -  and spring-run spawning escapements by s t ream f o r  1977, 
and by major s t reams f o r  t h e  years  1964 through 1977. 

11 - Anadromous F i s h e r i e s  Branch Report No. 79-11. 
Submitted f o r  pub l i ca t ion  1979. 



INTRODUCTION 

This r epor t  covers the  25th annual Cal i fornia  Central  Valley chinook salmon, 
Oncorhynchus tshawytscha, spawning stock inventory. 

The Ca l i fo rn ia  Central  Valley (Sacramento-San Joaquin River system) (Figures 
1-3) i s  the  p r i n c i p a l  producer of chinook salmon caught i n  Ca l i fo rn ia ' s  ocean 
f i s h e r i e s .  Centra l  Valley chinook salmon a l s o  con t r ibu te  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. 

Four d i f f e r e n t  "runs" or  "races" of chinook salmon a r e  recognized i n  the  Central 
Valley. These are:  

(1) The l a t e - f a l l  run. These f i s h  a r e  l a rge ly  confined t o  the  upper p a r t  
of the  Sacramento's main s t e m  and a r e  usually l a r g e r  than f i s h  of e i t h e r  the  
f a l l  o r  winter  runs. Most spawn from January through March. 

(2)  The winter  run. Most spawn i n  the  Sacramento main stem above Red Bluff 
Dam from Apri l  i n t o  Ju ly .  

(3) The spr ing  run. Spring-run salmon were once widespread i n  t h e  Valley 
but  have disappeared from many of the  streams they once u t i l i z e d .  Most spawn 
i n  September o r  e a r l y  October. 

(4) The f a l l  run. These a r e  the  most numerous and widely d i s t r i b u t e d  
salmon i n  the  Valley. Most Centra l  Valley streams t h a t  have regular  salmon 
runs of any type have an annual f a l l  run. Most f a l l - run  f i s h  spawn from the  
middle of October through December. 

Spring and f a l l  runs i n  a l l  p r i n c i p a l  Central  Valley streams have been monitored 
annually s i n c e  1953. Regular monitoring of the  l a t e - f a l l  and winter  runs began i n  
1967, a f t e r  cons t ruct ion  of counting f a c i l i t i e s  a t  Red Bluff Diversion Dam. (Most 
Centra l  Valley l a t e - f a l l -  and winter-run chinook salmon spawn above t h e  dam.) 

For t h i s  r epor t ,  a l l  Centra l  Valley streams known t o  support s i z e a b l e  salmon 
runs w e r e  e i t h e r  surveyed, o r  the  numbers of spawners estimated by counting a t  
some point  downstream from t h e  spawning areas .  Survey e f f o r t  was concentrated 
i n  a reas  known t o  support t h e  l a r g e s t  runs. 

METHODS 

Sacramento River from Keswick Dam t o  
Red Bluff Diversion Dam 

Estimates of the  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 1977 were based on 
d a i l y  counts made by t h e  U. S. F ish  and Wildl i fe  Service a t  Red Bluff Diversion 
Dam. The counts were obtained by closed c i r c u i t  te levis5on observations of 
salmon passing through t h e  fishways. 



I LOCATION MAP 

FIGURE 1. Upper Sacramento River and tributaries above Chico Creek. 
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FIGURE 3.  San Joaquin River t r ibutar i e s .  



Weekly counts were adjusted for periods when the fishways remained open but no 
counts were made: when the river was turbid, when flood conditions made it 
necessary to open the gates of the dam, and at night when no counts were made. 
Count adjustments for the daytime lapses were made by interpolation. Adjustment 
for the nighttime hours consisted of multiplying the 14-hour day counts by a 
"night factor" developed from weekly night counts. 

The adjusted weekly counts were separated into numbers of late-fall-, winter-, 
spring-, and fall-run salmon according to data obtained at the trapping facility 
adjacent to the east bank fishway. Examined salmon were assigned to a particular 
run by estimating when they would spawn by their degree of ripeness. 

To convert the adjusted numbers of salmon in each of the four runs passing the 
dam into the numbers that actually spawned (spawning populations), the number 
of salmon landed by sportsmen in the Sacramento River between Keswick Dam and 
Red Bluff was subtracted from each corresponding run. No attempt was made to 
measure any other forms of mortality in the upper river prior to spawning. 

While a calendar year count includes total annual runs passing the dam for 
spring-run and fall-run salmon, it represents only part of the total annual 
runs of late-fall- and winter-run fish, since both of these runs usually begin 
in one calendar year and finish in the next. Generally, a calendar year count 
of the late-fall run will include approximately the latter half of one run 
during the first part of the year, and the first half of the next late-fall 
run at the end of the year. The same calendar year will usually include most 
of a winter run early in the year, and the first small portion of the subsequent 
winter run at the end of the year. To arrive at the total numbers of 1977 
spawners in these two runs, it was necessary to add the appropriate portion of 
the 1976 calendar year count, and delete that portion of the 1977 count which 
spawned in 1978. 

Moderate numbers of fall-run salmon spawn in tributaries upstream from Red Bluff. 
The larger tributary streams were surveyed in 1977, and spawners in other 
tributaries are included with the main stem estimates. 

San Joaquin River Tributaries and the 
Sacramento River System below Red Bluff Diversion Dam 

The 1977 fall- and spring-run chinook salmon spawning escapement estimates in 
the Sacramento River system south of Red Bluff Diversion Dam and in the San Joaquin 
system were based primarily on spawning bed surveys and carcass counts. In some 
streams, carcasses were marked and released, and subsequent recovery rates of 
marked carcasses were a consideration in estimating the populations. The maximum 
number of survey trips that money and manpower limitations permitted was made on 
each stream. Unless otherwise stated (or if only one survey trip was made), all 
counted carcasses were cut in half to prevent recounting on subsequent trips. 
Surveys were sometimes supplemented by aerial redd counts. Details and special 
methods are presented under individual stream headings. 



CHINOOK SALMON SPAWNING POPULATIONS 
KESWICK DAM TO RED BLUFF DIVERSION DAM 

Main Stem Sacramento River ,  and a l l  T r i b u t a r i e s  Except 
Clear  and Cottonwood Creeks 

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

Because of drought-related poor water  condi t ions  i n  t he  upper main stem Sacramento 
River ,  23,430 salmon were t rapped a t  Keswick and Red Bluff Diversion dams and 
t ranspor ted  t o  h a t c h e r i e s  and s t reams where spawning condi t ions  were more s u i t a b l e  
than i n  t h e  Sacramento River (Table 1 ) .  S ince  these  f i s h  normally would have 
spawned above Red Bluff dam, and f o r  purposes of comparison wi th  h i s t o r i c a l  
runs ,  a l l  t r anspor t ed  salmon a r e  included i n  t h e  Sacramento River main stem spawn- 
ing  popula t ion  e s t ima te  above Red Bluff Dam. 

TABLE 1. Relocat ion of Adult Chinook Salmon Trapped a t  
Keswick and Red Bluff Diversion Dams, 1977 

Number and run  
Des t ina t ion  Or ig in  Date ( s )  L a t e - f a l l  Winter Spring F a l l  

Clear  Creek 

B a t t l e  Creek 

Coleman Hatchery 

Sacramento River  
@ Bend 

Tehama-Colusa Fish 
F a c i l i t y  

M i l l  Creek 

Deer Creek 

Chico Creek 

But te  Creek 

Fea ther  River  
Hatchery 

Keswick 7/12 
Red Bluff 10116, 22 

Red Bluff 1012, 29 

Red Bluff 9/18, 1018 
Keswick 1217, 31  
Red Bluff 12/11, 31  

Red Bluff 10112 

Red Bluff 10130, 11/12 

Red Bluff 4/18, 6/17 
Keswick 7/21 
Red Bluff 11/13, 19 

Red Bluff 4/20, 613 

Red Bluff 5/20, 617 
Keswick 7/14, 1 8  

Red Bluff 513, 616 

Red Bluff 7/14, 2 0 ,  
Red Bluff 10130, 11/12 

TOTALS 532 1,908 20,990 
* Inc ludes  same winter-run f i s h .  
+ Emergency r e l e a s e  due t o  a e r a t o r  f a i l u r e .  * T r i a l  hauling t o  determine f e a s i b i l i t y .  



L a t e - f a l l  Run 

An es t imated  9,210 l a t e - f a l l - run  salmon spawned i n  t h e  Sacramento River upstream 
from Red Bluff i n  1977. This  t o t a l  inc ludes  532 f i s h  t h a t  were t rapped a t  Red 
Bluff Diversion Dam and hauled t o  Coleman Hatchery f o r  spawning (Table 1 ) .  
The es t imated  s p o r t  ca t ch  of 478 l a t e - f a l l - run  salmon landed above Red Bluff  
and t h e  914 f i s h  t h a t  en tered  Coleman Hatchery v i a  B a t t l e  Creek were sub t r ac t ed  
from t h e  10,602 l a t e - f a l l - run  salmon counted a s  they  passed Red Bluff Diversion 
Dam between October 24, 1976 and Apr i l  9 ,  1977 (Tables 2, 3 and 4) .  Although 
some l a t e - f a l l - run  salmon usua l ly  spawn i n  t r i b u t a r i e s  t o  t h e  Sacramento River ,  
no spawning s tock  surveys  were made i n  any t r i b u t a r i e s  upstream from Red H J u i T  
and a l l  l a t e - f a l l - run  salmon, o t h e r  than those  t h a t  en tered  Coleman Hatchery, 
a r e  a l l o c a t e d  t o  t h e  Sacramento River .  

Winter Run - 

An es t imated  16,470 winter-run salmon spawned i n  t h e  Sacramento River  above Red 
Bluff i n  1977. This  t o t a l  was a r r i v e d  a t  by s u b t r a c t i n g  a n  es t imated  744 winter-  
run salmon caught by sportsmen above Red Bluff Diversion Dam between January 1, 
1977 and June 30, 1977 from t h e  17,214 counted a s  they  passed Red Bluff  Diversion 
Dam i n  1977 (Tables 2-4). Although some winter-run salmon have been known t o  
spawn i n  t r i b u t a r i e s  such a s  B a t t l e  Creek, t h i s  r a c e  spawns p r imar i ly  i n  t h e  
main s t e m  of t h e  Sacramento River .  

Spring Run 

An es t imated  13,453 spring-run salmon spawned i n  t h e  Sacramento River  above Red 
Bluff i n  1977. This  t o t a l  i nc ludes  1,908 f i s h  t h a t  were t rapped a t  Keswick 
and Red Bluff Diversion dams and hauled t o  o t h e r  s t reams (Table 1 ) .  The 
es t imated  s p o r t  ca t ch  of 277 spring-run salmon landed above Red Bluff was 
sub t r ac t ed  from t h e  13,730 spring-run salmon counted a t  Red Bluff  Diversion Dam 
between March 20 and August 20, 1977 (Tables 2-4). There were no t r i b u t a r y  
surveys f o r  spring-run salmon i n  1977 and a l l  spring-run salmon t h a t  spawned 
i n  t h e  Sacramento River  system above Red Bluff a r e  a l l o c a t e d  t o  t h e  SX~~IM&~ 
River  main s t e m .  

F a l l  Run 

An es t imated  36,705 f a l l - r u n  salmon spawned above Red Bluff i n  t h e  main stem of  
t h e  Sacramento River and t r i b u t a r i e s  o t h e r  than Clear  and Cottonwood Creeks 
i n  1977. This  t o t a l  inc ludes  20,990 f i s h  t h a t  were t rapped a t  Keswick and Red 
Bluff Diversion dams and hauled t o  o t h e r  h a t c h e r i e s  and s t reams (I'ab1.e 1 ) .  An 
es t imated  865 salmon caught by sportsmen above Red B lu f f ,  and 2,874 t h a t  spawned 
i n  Clear  and Cottonwood creeks ,  were sub t r ac t ed  from t h e  40,444 f a l l - r u n  salmon 
counted a t  Red Bluff Diversion Dam i n  1977 (Tables 2-4). 

Sepa ra t e  spawning s tock  e s t ima te s  were made f o r  t h e  l a r g e r  t r l b u t a r i e s :  B a t t l e ,  
Clear  and Cottonwood creeks.  No e s t ima te s  were made f o r  severa l  sma l l c r  t r i bu -  
t a r i e s  above Red Bluff which usua l ly  account f o r  a minor p o r t i o n  of t h e  f a l l - r u n  
escapement: Inks ,  S t i l l w a t e r ,  Paynes, and Ash creeks .  



TABLE 2. Calculation of Chinook Salmon Runs and Spawning 
Populations, Sacramento River System above Red 

Bluff Diversion Dam, 1977 

Estimated Estimated 1977 
Fish passing Potantion 1976-77 spawning 

dam in 1977 sport populations 
calendar year spawners catch Prior to After 
1976 1977 (runs) above dam relocation relocation 

Late-fall run 
1976-77 7,120 + 3,482 = 10,602 - 478 = 10,124 10,124 

Winter run 
1976-77 0+17,214 = 17,214 - 744 = 16,470 16,470 

Spring run 
1977 0 + 13,730 = 13,730 - 277 = 13,453 11,703 

Fall run 0+40,444 = 40,444 - 865 = 39,579 32,718 

Late-fall run 
1977-78 0 + 3,298* O+ 85* 

Winter run 
1977-78 0 + 408* O+ 

TOTALS 7,120 78,756 81,990 2,451 79,626 71,015 * This run started passing the dam late in 1977, but was not completed in 1977. 
Additional salmon will be added to both the run and sport catch in early 1978. 

+ Fish in this run spawn in 1978, not 1977. 



TABLE 3 .  Red Bluff Diversion Dam Weekly Adjusted Salmon Counts 
October 24, 1976 through September 3, 1977 

Adjusted 
salmon Number Late-fal l  run Winter run Spring run Fa l l  run 

Week count sampled % Number % Number % Number % Number 

1976 
10124-11 2/77 Runs i n  progress 7,120* 



TABLE 3. Red Bluff Diversion Dam Weekly Adjusted Salmon Counts, 
October 24, 1976 through December 31, 1977 (continued) 

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

Week count sampled % Number % Number % Number Number 

Total 1977 78,576 39,158 6,780 17,622 13,730 40,444 
(calendar year) * 

Portion of run passing dam during 1976, and expected to spawn during 1977. For a weekly 
breakdown of numbers, see the 1976 Central Valley Spawning Stock Estimates (Hoopaugh 

+ 1978). 
No fish entered the trap this week; percentage composition was determined by averaging 

+ the week before and the week after for each run. 
Portions of run passing dam during 1977, expected to spawn in 1978. 

Indicates the sizes of the salmon runs passing the dam with the potential of 0 spawning during calendar year 1977. 



TABLE 4. Estimated Monthly Sport Catches of t h e  Four Runs of 
Chinook Salmon i n  t he  Sacramento River Between 
Keswick and Red Bluff Diversion Dams* 

Late-fal l  run Winter run Spring run F a l l  run 
Year Month Catch % .  Number X Number % Number X Number 

1976 Oct. 934 0.6 6 
Nov . 619 17.7 110 
Dec . 357 67.8 242 

1977 Jan. 193 23.8 46 76.2 147 
Feb . 172 18.0 31 82.0 141 
Mar. 374 10.9 41 84.5 316 4.6 1 7  
Apr . 229 0.9 59.9 137 39.2 9 0 
*Y 17 18.5 3 81.5 14 
June 4 4.5 95.5 4 
July  161 17441 85.7 138 14.3 23 
Aug . 264 5.3 14 94.7 250 
Sept. 233 1277] 100.0 233 
Oct . 262 99.4 262 
Nov . 175 44.4 7 8 55.4 9 7 
Dec. 9 74.1 7 19.7 2 6-2 18651 

1977 Total  2,093 205 746 277 865 
(calendar year) '. 

2 
* Assignment t o  spec i f i c  runs based on sampling a t  Red Bluff Diversion Dam. Salmon 

hauled t o  the  Tehama-Colusa Spawning Channel, salmon hatcher ies  and creeks were 
subtracted from the  adjusted counts before percentages were calculated.  

Total  catch from run t ha t  spawned i n  1977. 



Data collected during two airplane flights (October 27 and November 3, 1977) over 
the main stem of the Sacramento River showed the general salmon redd distribution 
of fall-spawning salmon, and indicated the relative numbers of salmon that 
spawned in different river sections (Table 5). 

TABLE 5. Redd Distribution of Fall Spawning Chinook Salmon, 
Main Stem Sacramento River Above Hamilton City, 1977 

Percent of redds 
Area in each area* 

Keswick Dam to A.C.I.D. Dam 
A.C.I.D. Dam to Highway 4 4  
Highway 4 4  to Upper Anderson Bridge 
Upper Anderson Bridge to Balls Ferry 
Balls Ferry to Jellys Ferry 
Jellys Ferry to Bend Bridge 
Bend Bridge to Red Bluff Diversion Dam 
Red Bluff Diversion Dam to Tehama 
Tehama to Woodson Bridge 
Woodson Bridge to Hamilton City 

--- -- 
TOTAL -- 100.0 ------------------------------------------ * Percent of 1,085 redds observed on two flights: October 27 and November 3, 1977. 

CHINOOK SALMON SPAWNING POPULATIONS 
RED BLUFF DIVERSION DAM TO CHIC0 CREEK, 1977 

Main Stem, Sacramento River 

Richard J. Hallock 
Anadromous Fisheries Branch 

River Conditions 

River flows in the upper Sacramento River during the fall of 1977 were very low 
and fluctuated considerably. This resulted in carcass recovery conditions which 
were much better than the preceding year. Mean monthly flows in the Sacramento 
River at Bend Bridge ranged from 3,935 cfs in October to 5,608 cfs in November 
and 7,582 cfs in December. However, the daily flows fluctuated more than 2,100 
cfs in October, 3,900 cfs in November and 18,000 cfs in December. These f1uc:tunt- 
ing flows, though detrimental to salmon spawning success, resulted in good recovery 
conditions, with many salmon carcasses being lodged in willows along the river bank. 



Red Bluff Diversion Dam to Tehama 

Late-f all Run 

Some late-fall-run salmon usually spawn in this section of the river. No 
estimate was made in 1977. 

Winter Run 

In May and June, during past years, winter-run salmon have been observed spawn- 
ing in this section of the Sacramento River. In June 1977, spawning salmon were 
observed in the first riffle immediately downstream from Red Bluff Diversion Dam. 
However, no estimate of the spawning population was made. 

Spring Run 

Some spring-run fish normally spawn in this section of the river, and are 
included in the fall-run salmon total. 

Fall Run 

An estimated 39,349 fall-run salmon spawned in the main stem of the Sacramento 
River between Red Bluff Diversion Dam and Tehama during 1977 (Table 6). This 
total included 1,669 salmon that entered the Tehama-Colusa Spawning Channel via 
Coyote Creek. An additional 3,146 fish were trapped at Red Bluff Dam and hauled 
to the Tehama-Colusa spawning channel (Table 1). 

- - 

TABLE 6. Fall Spawning Chinook Salmon Population Estimates, 
Main Stem of Sacramento River Below 

Red Bluff Diversion Dam, 1977 

Estimated Estimated 
recovery rate Counting Carcasses spawning 

Area (percent) trips recovered population 

Red Bluff Diversion Dam 2.5 11 942 37,680 
to Tehama 

Tehama-Colusa Fish Facility 
(via Coyote Creek) 

Tehama to Woodson Bridge 2.5 

Woodson Bridge to 
Hamilton City 

TOTAL 45,743 * Estimate based on two air flights made October 27 and November 3 showing 
41.8% of redds in the section from Tehama to Hamilton City to be between 
Woodson Bridge and Hamilton City. 



Spawning stock surveys on the main stem of the Sacramento River between Red 
Bluff and Tehama began on October 20, 1977 and ended January 4, 1978. During 
this period, 11 complete trips were made and 942 salmon carcasses were rccovercd. 
Based on river conditions, carcass counts and total survey effort (including 
two airplane flights), it is estimated that the carcass recovery rate was 2.5%. 

Tehama to Woodson Bridge 

Late-fall, Winter and Spring Runs 

While it is likely that a few fish from these runs spawned in this river section, 
no estimate of their total numbers was made. 

Fall Run 

An estimated 3,720 fall-run salmon spawned in the main stem of the Sacramento 
River between Tehama and Woodson Bridge during 1977 (Table 6). Spawning stock 
surveys on the main stem of the Sacramento River between Tehama and Woodson 
Bridge began on October 20, 1977 and ended on January 5, 1978. During this 
period, 10 trips were made and 93 salmon carcasses were recovered. Based on 
survey effort (including two airplane flights), river conditions and carcass 
counts, it is estimated that the carcass recovery rate was 2.5%. 

Woodson Bridge to Hamilton City 

Fall Run 

Although no salmon stock surveys were conducted downstream from Woodson Bridge, 
from the aerial surveys of redd distribution we estimate that 2,674 fall-run 
salmon spawned in this river section (Tables 5 and 6). 

CHINOOK SALMON SPAWNING POPULATIONS, 
SACRAMENTO RIVER TRIBUTARIES, 
KESWICK DAM TO CHIC0 CREEK 

Richard J. Hallock 
Anndromous F-Lsher iefl I3rnnc.h 

Stream Conditions 

Precipitation and runoff in the upper Sacramento Valley were below normal during 
the early fall of 1977. Near drought conditions existed in most drainages to 
the upper Sacramento River. Many tributaries that normally have a small fall run 
of chinook salmon were completely dry until late November. 

In many of the smaller tributaries such as Salt, Thomes, Dye, and Singer creeks, 
the salmon runs fluctuate with the timing and amount of runoff. In the early 
fall of 1977 all of these streams had inadequate flows to support spawning salmon. 
In the larger tributaries such as Antelope, Mill, and Deer creeks flows were 
low and populations of fall-run salmon were smaller than In previous years. 
Carcass recovery conditions were generally good during fall 1977, especially 
prior to the increased runoff in late November. 
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Clear Creek 

Spring Run 

On July 12, 1977 a total of 158 spring-run salmon were hauled to Clear Creek 
from Keswick Dam. Although several redds and live fish were observed below 
Whiskeytown Dam in mid-August 1977, insufficient observations were made to 
estimate the spring-run spawning population. 

Fall Run --- 

On October 16 and 22, 1977, 154 fall-run salmon were hauled from Red Bluff 
Dam to Clear Creek. Between December 7, 1977 and January 27, 1978, five survey 
trips were made on Clear Creek, from 3 miles above Highway 99E to the Sacramento 
River. A total of 165 salmon carcasses was recovered. The total number of 
spawners was estimated to be 1,516. The natural fall run was estimated to be 
1,362 (1,516-154). 

Cottonwood Creek 

Spring Run 

No estimate. 

Fall Run -- 

Between November 18, 1977 and December 9, 1977, three survey trips were made 
on Cottonwood Creek from 6 miles above Highway 1-5 to the Sacramento River. 
A total of 121 salmon carcasses was recovered and 30 redds were observed. 
The fall run in this lower portion of Cottonwood Creek was estimated to be 
1,512. 

Battle Creek 

Late-f all Run 

Some late-fall-run salmon usually spawn in Battle Creek but no estimate of their 
numbers was made in 1977. A total of 914 entered Coleman Hatchery via Battle 
Creek and 532 fish were hauled to Coleman Hatchery from Red Bluff Dam and 
spawned (Table 1). 

Winter Run --- 

In past years some winter-run salmon have been observed spawning downstream from 
Coleman Hatchery in June. No population estimate was made in 1.977. 

Spring Run 

In high flow years a few spring-run salmon are usually observed on upper Battle 
Creek near Darrah Springs Fish Hatchery. No surveys were made in 1977 and no 
estimate of the spawning population was made. 

Fall Run 

A total of 13,906 fish was trapped at Kewsick and Red Bluff diversion dams and 
hauled to Battle Creek (Table 1). Of these, 7,743 were taken to Coleman Hatchery 
for spawning and 6,163 were planted in Battle Creek. Because of mortalities, 



salmon escaping from t h e  hold ing  pond, and salmon e n t e r i n g  t h e  ha tchery  from 
B a t t l e  Creek, i t  was no t  p o s s i b l e  t o  e s t ima te  t h e  t o t a l  number of f i s h  t h a t  
en tered  B a t t l e  Creek and t h e  ha tchery  from t h e  Sacramento River and these  f i s h  
a r e  included i n  t h e  e s t i m a t e  f o r  t h e  main stem Sacramento River. 

Carcass recovery d a t a  were used t o  e s t ima te  t h e  number of salmon t h a t  spawned 
i n  B a t t l e  Creek below Coleman Hatchery. Nineteen survey t r i p s  were made on 
lower B a t t l e  Creek from October 24,  1977 through January 13,  1978, and one on 
Gover' s i r r i g a t i o n  d i t c h  on October 28, 1977. Carcass recovery condi t ions  
were gene ra l ly  very  good throughout most of t h e  recovery per iod .  A t o t a l  of 
2,772 ca rcas ses  was recovered (2,742 i n  B a t t l e  Creek and 30 i n  Gover's Ditch)  
Based on recovery r a t e s  of 50% i n  B a t t l e  Creek and 25% i n   over's d i t c h ,  an  
est imated 5,484 salmon spawned i n  B a t t l e  Creek and 120 i n  Gover 's d i t c h  f o r  a 
t o t a l  of 5,604. 

I n  add i t i on ,  5,244 salmon were a r t i f i c i a l l y  spawned a t  Coleman Hatchery, y i e ld -  
i ng  a t o t a l  of 10,848 spawners f o r  B a t t l e  Creek and t h e  ha tchery  combined. 

S a l t  Creek 

La te - f a l l  Run - 

Five  survey t r i p s  were made on S a l t  Creek between January 12 and March 31, 1978. 
The a r e a  covered w a s  from 2 m i l e s  above t o  2 mi l e s  below t h e  Tuscan Spring road 
cross ing .  A t o t a l  of 27 salmon ca rcas ses ,  57 l i v e  salmon and 28 redds was 
observed. The spawning popu la t ion  was es t imated  a t  245. 

Antelope Creek 

&ring Run 

Spring-run salmon e n t e r  Antelope Creek r e g u l a r l y  b u t  t h e  popula t ion  s i z e  i s  
unknown. No e s t i m a t e  was made. 

F a l l  Run 

Between December 6 ,  1977 and January 6,  1978 f o u r  survey  t r i p s  were made on t h e  
main f o r k  of Antelope Creek from Edward's Dam (Cone ~ a n c h )  t o  Highway 99-E. A 
t o t a l  of 66 salmon ca rcas ses  and 95 redds  was counted. The f a l l - run  was est imated 
a t  660 f i s h .  No surveys  were made on New o r  Craig Creeks. 

L a t e - f a l l  Run 

One t r i p  w a s  made on Antelope Creek near  Edward's Dam on February 1, 1978. 
Fourteen l i v e  salmon were observed on t h e  spawning beds. No e s t ima te  was made. 

Coyote Creek 

F a l l  Run 

Three survey t r i p s  were made on Coyote Creek i n  October and November, 1977 between 
t h e  Tehama-Colusa F i s h  F a c i l i t y  o u t l e t  and t h e  Sacramento River. F i f t y  l i v e  
salmon were observed. The spawning popula t ion  was es t imated  a t  200. 
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M i l l  Creek 

Late-f a l l  Run 

A few la t e - fa l l - run  salmon were observed i n  M i l l  Creek during January and 
February 1977 but  no es t imate  was made. 

Winter Run 

No es t imate  was made. During previous years  small numbers of winter-run salmon 
have been observed spawning between Ward and Clough dams, usual ly  i n  June. 

Spring Run 

It is assumed t h a t  no spring-run salmon were a b l e  t o  migrate i n t o  M i l l  Creek 
i n  sp r ing  1977 due t o  drought condi t ions ,  and t h a t  the  only ones i n  the  creek 
were t h e  563 hauled there ;  126 t o  Hole-in-the-Ground Campground (35 from Kewsick 
Dam and 91 from Red Bluff Dam) and 437 t o  Clough Dam on lower M i l l  Creek, from 
Red Bluff Dam (Table 1 ) .  F i f t een  survey t r i p s  were made on upper M i l l  Creek between 
August 2 and October 10, 1977. The a r e a  covered was fromHole-in-the-Ground 
Campground, near  Mineral, downstream t o  t h e  mouth of L i t t l e  M i l l  #Creek. A t o t a l  
of 11 l i v e  salmon, 14 carcasses  and 23 redds was noted, primari ly between 
Blackrock and Hole-in-the-Ground Campground. The spawning population was 
est imated a t  460. 

F a l l  Run 

On November 13 and 19, 1977, 138 fa l l - run  salmon were hauled from Red Bluff Dam 
t o  M i l l  Creek (Table 1 ) .  Eleven survey t r i p s  were made on lower M i l l  Creek 
from the  Los Molinos Mutual Water Company's upper d ivers ion  dam t o  i t s  confluence 
with the  Sacramento River between October 7 ,  1977 and January 2 7 ,  1978. A t o t a l  
of 1.14 salmon carcasses  was recovered. The t o t a l  number of spawners was 
estimated t o  be 456 salmon. The n a t u r a l  f a l l  run was an estimated 318 f i s h  
(456-138). 

Dry (Toomes) Creek 

Late- fa l l  Run 

A small number of l a t e - fa l l - run  salmon o f t e n  upawn i n  Dry Crccbk i f  wrlL(hr ( : o I I ~ I L I ~ I I H  
a r e  s u i t a b l e .  No est imate was made. 

F a l l  Run 

Four survey t r i p s  were made on Dry Creek i n  December 1977 and January 1978. 
The a rea  covered was from Lone Pine t o  the  Sacramento River. S ix  salmon carcasses  
were observed. It is  est imated t h a t  120 salmon spawned i n  Dry Creek. 

Deer Creek 

La te - fa l l  Run 

A few la t e - fa l l - run  salmon usual ly  spawn during January and February i n  lower 
Deer Creek. 'No es t imate  was made i n  1977. 



*ring Run 

It is assumed that no spring-run salmon were able to migrate into Deer Creek in 
the spring of 1977 due to drought conditions, and that the only ones in the 
creek were the 467 hauled there from Red Bluff Diversion Dam (Table 1). Seven 
survey trips were made on upper Deer Creek between August 19 and September 30, 
1977. The area covered was from upper Deer Creek Falls downstream to the Ponderosa 
Way Bridge. Totals of 3 salmon carcasses, 6 live salmon and 17 redds, were 
observed. The spawning population was estimated at 340. 

Fa.L1 Run --- 
Eight survey trips were made on lower Deer Creek between October 7, 1977 and 
January 3, 1978. The area covered was from the canyon mouth to the Sacramento 
River. A total of 44 salmon carcasses was recovered, and the estimated spawning 
population was 220. 

CHINOOK SALMON SPAWNING POPULATIONS, 
SACRAMENTO RIVER TRIBUTARIES, 
CHIC0 CREEK TO AMERICAN RIVER 

Chico Creek 

*ring Run 

Three hundred thirty-two Sacramento River spring-run salmon were hauled from Red 
Bluff and planted in Chico Creek (Table 1). Substantial mortalities occurred 
during the summer. Numerous observations during late summer and fall indicate 
that approximately 100 fish survived to spawn. 

Fall Run -- 

No counts or estimates were made. 

Butte Creek 

by 

Richard Flint 

Region 2 

General Information - 

In this extremely dry year the water picture on Butte Creek was very bleak. 
Parrott-Phelan Irrigation ~istrict began diverting water January 26. Howard 
Slough and McGowan Brothers dams were in place and diverting by March 9. BY 
April 12, Quandt's Dam had been closed, and a dozen dead salmon were noted just 
below it. The creek was essentially dry. Some spring run had probably migrated 
to the Centerville area, but most were still well downstrcom. Rescue efforts 11t 
thi! Sutter Refuge Weir delivered 70 fish upstream, rmd 388 Snc.r~lmc~nt o I{ I vcsr H I I  lmon 
were hauled in from Red Bluff Diversion Dam (Table I ) . 



Spring Run 

The total spring-run escapement probably did not exceed 100 fish. 

Fall Run -- 
.Two fall-run fish were counted, along with one redd, on December 6. Thereafter 
heavy rains brought poor recovery conditions, and attempted counts on December 
22 and 28 yielded no additional fish. No estimate of fall spawners was 
attempted, although they were recorded in the system in the Sutter Bypass before 
the rains. 

Feather River 

Richard Flint 
Region 2 

Spring Run 

One carcass from a spring-run fish marked LV-LP in 1973 was recovered in the 
river. No estimate was made of the number of spring-run salmon spawning in the 
river. Feather River Hatchery received 185 spring-run salmon. 

Fall Run 

Salmon carcasses were counted in the Feather River from the hatchery downstream 
to the Gridley boat ramp from October 17 through December 2. 

The Department of Water Resources released cold water from the bottom of.Oroville 
Dam to attain cooler river and hatchery temperatures. The low flow section, 
which normally flows at 400 cfs, carried 750 cfs of this colder water until mid- 
November, then was step-reduced to 600 cfs and 400 cfs over a 3-day period. The 
higher flow caused some small changes in gravel utilization; areas usually unused 
were used, and some of the normally used gravel was unused. There was little 
total change. The reduction to 400 cfs did not leave any redds out of water, 
although the tops of a few were exposed. 

The high flow section remained at only 900 cfs throughout the spawning season, 
and this reduction from the more normal 2,000 left large gravel areas dry or too 
shallow for fish use. 

The difference in flow regimes in 1977 for both low and high flow ~ections required 
independent estimates of spawning stock, instead of the usually employed method 
of comparison with a base year. Carcass mark and recovery was used to assist in 
the estimates. Spawning was extremely heavy in the river near the hatchery, but 
the high flow section was lightly used. 

A total of 6,646 carcasses was counted. The estimated low flow spawning popula- ' 5  .z 
tion was 23,272 and the high flow estimate was 14,396. The Feather River Hatchery .- 
received 8,784 fall-run salmon. The total run was 46,452. An additional 3,577 
fieh were hauled to Feather River Hatchery from Red Bluff Diversion Dam (Table 1)- 



Yuba River 

Ronald Rogers 
Region 2 

The 1977 Yuba River survey incorpora ted  two methods. The number of salmon spawn- 
ing  between Daguerre Po in t  Dam and Marysvi l le  Dump was es t imated  from t h e  ca rcas s  
marking and recovery technique used s i n c e  1973. Weekly surveys began October 25 
and ended December 13. Salmon spawning above Daguerre Po in t  D a m  were counted i n  
t h e  f i s h  ladder  wi th  an  e l e c t r o n i c  f i s h  counter .  U.  S. Army Corps of Engineers 
r a n  t h e  counter  cont inuously from September 26 t o  December 30. It was usua l ly  
checked two t imes per  day f o r  f i v e  days each week. Severa l  v i s u a l  checks of t h e  
counter  i nd ica t ed  h igh  accuracy of t h e  u n i t .  

The peak of f i s h  counted through t h e  ladder  occurred dur ing  t h e  f i r s t  week of 
November and t h e  peak i n  c a r c a s s  recovery occurred dur ing  t h e  t h i r d  week. 

Water l e v e l  was e s p e c i a l l y  low t h i s  yea r ,  being 250 c f s  dur ing  t h e  e n t i r e  survey. 

Below Daguerre Po in t  Dam 2,375 ca rcas ses  were checked and 382 of t hese  were 
tagged. Subsequently,  212 tagged ca rcas ses  were recovered f o r  a 55% recovery 
r a t e .  I e s t ima te  4,228 salmon spawned below Daguerre Po in t  Dam during 
t h e  c a r c a s s  survey per iod  (Table 7) .  

TABLE 7. Yuba River  Tag and Recovery Data from 
Daguerre Po in t  t o  Marysvi l le  Dump, 1977 

Tagging period Recoveries 
Recovery period Fish  Populat ion 
Number Week 1 2 3 4 5 6 7 8 Tags checked* e s t ima te  

Tagging only  
2 

14  
6 26 
1 3 40 

2 1 3  44 
1 6  3 2 8  

1 1  4 1 7  

No. t a g s  observed 2 21 32 60 48 32 17 0 212 2,587 4,605+ 
TOTAL TAGGED 5 32 55 102 93 53 42 0 
* Inc ludes  tagged f i s h  recovered.  
+ Number of f i s h  tagged from per iod  two on must be  sub t r ac t ed :  4,605 - 377 = 

4,228. 

A t  Daguerre Po in t  Dam t h e  count was 3,683 salmon. To r e l a t e  t h i s  t o  t h e  ca rcas s  
survey s e c t i o n ,  t h e  f i s h  spawning below t h e  dam a f t e r  December 1 3  should be 
es t imated .  This  was done by t ak ing  t h e  r a t i o  of f i s h  below t h e  dam t o  f i s h  above 
t h e  dam whi l e  both surveys were running. This  r a t i o ,  1.7:1, was mul t ip l i ed  by 
t h e  number of f i s h  counted e l e c t r o n i c a l l y  from December 14 t o  December 30 f o r  an 
estimate of 811 f i s h .  The t o t a l  spawning escapement is es t imated  t o  be 8,722 
w i t h  42% spawning above t h e  dam and 58% spawning below t h e  dam. 



American River 

Robert Reavis 
Region 2 

F a l l  Run 

The salmon survey began on November 3, 1977 and was completed on January 11, 
1978. A s  a r e s u l t  of drought condit ions,  water r e l eases  i n  the  lower American 
River were only 250 c f s .  Good weather and water condit ions permitted approxi- 
mately 20% of the  carcasses t o  be recovered. 

The est imated number of spawners using t h e  r i v e r  between the  Nimbus Racks and 
the  G r i s t  M i l l  w a s  41,016 (Table 8 ) .  This es t imate  was obtained by combining 
a tagging study wi th  the  carcass survey. 

The ca lcu la t ions  were based on d a t a  developed from ~ c h a e f e r ' s  Model ( ~ a y l o r  
l974b). 

A t o t a l  of 6,868 spawners entered t h e  hatchery. An estimated 589 f i s h  passed 
the  Nimbus Racks, based on 501 carcasses  counted and an assumed 85% recovery 
r a t e .  The est imated t o t a l  American River run i n  1977-78 was 48,473. 

CHINOOK SALMON SPAWNING POPULATIONS, 
SAN JOAQUIN RIVER TRIBUTARIES, 

COSUMNES RIVER TO CALAVERAS RIVER 

Cosumnes River 

Robert Reavis 
Region 2 

F a l l  Run 

Since t h e r e  was no water i n  the  lower Cosumnes River u n t i l  mid-December, salmon 
were not  ab le  t o  e n t e r  the  stream u n t i l  l a t e  i n  t h e  season. No counts were made 
because of prolonged high flows from mid-December through January. There were 
r e p o r t s  of few f i s h  going over the  ladder a t  Granlee's Dam. Due t o  the  l a t eness  
of t h e  run, the  t o t a l  number of spawners migrating upstream was probably small.  



TABLE 8. American River Tag and Recovery Data 

Tagging period Total no. 
Recovery Nov. Nov. Nov. Nov . Dec. Dec. Dec . Dec . No. tags carcasses Population 
period- 3-4 9-10 17-18 23-24 1-2 15-16 22-23 29-30 observed counted estimate 

No. tags 0 2 2 3 11 8 15 9 1 6 9 7,079 41,320* 
observed 
Total 0 10 5 9 5 0 7 1 3 8 42 4 4 u I 

tagged * The number of fish tagged from period two on must be subtracted: 41,320 - 304 = 41,016. 
F 



Mokelumne River 

Marcus Sazaki 
Region 2 

F a l l  Run 

On November 16,  salmon a t t r a c t i o n  flows of 150 c f s  were begun i n  the  r i v e r  which 
was dry f o r  a t  l e a s t  ha l f  i t s  length  between t idewater  and Camanche Dam. Four- 
teen  days l a t e r  the  flow reached t idewater  and salmon were observed moving up- 
stream. On t h e  s i x t h  of December t h e  flows were reduced t o  approximately 95 c i s  
and the  f i r s t  carcass  survey was conducted. 

A t o t a l  of four  success ive  weekly surveys were run during December. Although 
flows were cons i s t en t  and low, v i s i b i l i t y  was poor because of high water t u r b i d i t y .  
A t o t a l  of 131 l i v e  salmon was observed and 49 carcasses  examined. No carcasses 
were tagged f o r  recovery est imates.  

Based on t h e  r e l a t i v e l y  s h o r t  period a t t r a c t i o n  flows were ava i l ab le  t o  migrating 
salmon, the  number of l i v e  and dead salmon observed, and t h e  general  charac ter  
of the  river, t h e  spawning escapement f o r  1977 was estimated a t  250. 

Calaveras River 

Marcus Sazaki 
Region 2 

Winter Run 

Drought condi t ions  and e a r l y  i n s t a l l a t i o n  of i r r i g a t i o n  dams on the  lower Calaveras 
River system made i t  impossible f o r  upstream migrat ion of salmon spawners. 

Less than a dozen f i s h  were reported observed below t h e  lowermost dams and no f i s h  
were rescued although provis ion  was made f o r  t h a t  a c t i v i t y  i f  necessary. 

Consequently, no salmon were a b l e  t o  spawn t h i s  year  i n  the  Calaveras River. 

SAN JOAQUIN RIVER TRIBUTARIES 
STANISLAUS RIVER TO MERCED RIVER 

General 

The two year  drought preceding the  1977 salmon spawning season i n  the  San Jooquin 
River bas in  l e f t  very l i t t l e  water i n  t h e  drainage dependably ava i l ab le  f o r  the  
e n t i r e  reproductive cycle.  



I n  mid-1977 t h e  dec i s ion  w a s  made t o  at tempt  t o  t r a p  t h e  e n t i r e  run  of migra t ing  
a d u l t  salmon bound f o r  t h e  S t a n i s l a u s ,  Tuolumne, and Merced Rivers .  It was i n i -  
t i a l l y  planned t o  take  up t o  1 m i l l i o n  eggs and r e a r  t h e  young t o  t h e  90[Jb and/or  
y e a r l i n g  s t a g e s  f o r  r e l e a s e  i n t o  t h e  system under favorable  water  condi t ions .  

A salmon t r a p  was cons t ruc ted  i n  t h e  main San Joaquin River  j u s t  upstream from 
t h e  Banta Carbona I r r i g a t i o n  D i s t r i c t  cana l  en t rance ,  near  Tracy, San Joaquin 
County. During t h e  period of salmon t r a p  ope ra t ion  from November 1, 1977 t o  
December 15 ,  1977, 661 a d u l t  chinook salmon were captured ,  of which 462 were females 
and 199 were males (Table 9 ) .  Some 1,046,130 eggs were spawned from 197 females 
and 45 males,and t ranspor ted  t o  S i lverado  F i e l d  Operat ions Base. The Merced River 
Fish F a c i l i t y  received by t ruck ,  245 females and 141  males. Twenty-three salmon, 
12 females and 11 males,  d ied  be fo re  spawning. Five females and two males were 
r e l ea sed  i n t o  t h e  San Joaquin River  above t h e  t r a p .  A l l  t rucked and r e l eased  f i s h  
were marked wi th  a  hog r i n g  i n  t h e  j a w .  

Before t h e  t r a p  went i n t o  ope ra t ion  on November 1, migra t ing  salmon were observed 
upstream from t h e  s i t e .  Other salmon were a b l e  t o  bypass t h e  t r a p  v i a  beaver 
ho le s  i n  t h e  n e t  and a l s o  dur ing  t h e  f requent  hyac in th  removal ope ra t ions .  Some 
of t h e s e  f i s h ,  numbering approximately 500, s u c c e s s f u l l y  made t h e i r  way t o  spawn- 
i n g  g rave l s  on t h e  Tuolumne and Merced Rivers .  No salmon were observed o r  repor ted  
i n  t h e  S t a n i s l a u s  River.  

Due t o  low outf low of t h e  San Joaquin River ,  t h e  d i s so lved  oxygen block a t  Stockton 
d i d  not  d i s s i p a t e  u n t i l  November 21, 1977. Two r a t h e r  low "peaks" of t r app ing  
occurred ,  one on November 8 wi th  44 salmon caught and another  on November 26 wi th  
52 salmon i n  t h e  t r a p .  

Only l i m i t e d  surveys were made i n  t h e  spawning a r e a s .  Included a r e  t h e  r e s u l t s  
of t h e s e  surveys wi th  rough e s t ima te s  of t h e  number of f i s h  spawning i n  each stream. 

The sex  r a t i o  of ca rcas ses  examined on t h e  Tuolumne and Merced Rivers  w a s  61% 
females and 39% males. None of t h e  ca rcas ses  examined on t h e  r i v e r  surveys were 
under 23.9 i n .  (51.3 cm) f o r k  length .  

Combining t h e  number of salmon trapped wi th  t h e  e s t ima te s  of n a t u r a l  spawning 
produces an e s t ima te  t h a t  approximately 1,500 salmon attempted t o  spawn i n  the  
upper San Joaquin River  t r i b u t a r i e s  i n  1977. 

S t a n i s l a u s  River  

Maurice F j e l s t a d  
Region 4 

Upstream r e s e r v o i r s  were n e a r l y  empty. No flows were r e l ea sed  f o r  salmon. On l y  
groundwater seepage cont r ibu ted  t o  r i v e r  flows which averaged 14 c f s  dur ing  
November and December a t  Orange Blossom Bridge. 



TABLE 9 .  Daily Count of Salmon Captured a t  Trap i n  San Joaquin River 

Number Sum t o  Stockton Number Sum to  Stockton 
Date caught date D.O.(ppm) Date caught date D . 0 . (ppm) 



Three of t h e  four  s e c t i o n s  of t h e  r i v e r ,  Knights Fer ry  t o  Riverbank, were 
surveyed on s i n g l e  t r i p s  each on December 9, 1 3  and 14 ,  1977. The survey has 
been t r a d i t i o n a l l y  divided a s  follows: 

Sec t ion  1 - Goodwin Dam t o  Knights Ferry 
2 - Knights Ferry t o  Orange Blossom Bridge 
3 - Orange Blossom Bridge t o  Oakdale Bridge 
4 - Oakdale Bridge t o  Riverbank 

Although no s i g n  of salmon was seen on t h e  t h r e e  one-day surveys,  heavy r a i n s  
w i th  r e s u l t a n t  increased streamflows may have allowed f o r  succes s fu l  migra t ion  
and spawning i n  January 1978 o r  l a t e r .  Flows a t  Orange Blossom Bridge averaged 
426 c f s  i n  January and about 2,800 c f s  from February through June 1978. 

Tuolumne River 

Maurice F j  e l s t a d  
Region 4 

A dry year  provis ion  i n  t h e  FERC l i c e n s e  f o r  t h e  Don Pedro P r o j e c t  allowed only 
about 31,200 acre-feet  of water  f o r  salmon t h i s  season,  approximately 25% of 
normal. On Department r eques t ,  t h e  Turlock and Modesto I r r i g a t i o n  D i s t r i c t s  
agreed t o  r e l e a s e  only 3 c f s  from La Grange D a m  dur ing  a l l  months of t h e  season 
except  f o r  March and Apr i l  1978 when it  was hoped t h a t  both hatchery- and 
na tu ra l ly - r ea red  outmigrants  would b e n e f i t .  

Releases from La Grange Dam averaged 10 c f s  from October 1977 through February 
1978. Incremental  water below Turlock Lake S t a t e  Recreat ion Area (below Rairden 's  
Ranch) allowed f o r  some spawning i n  and below t h i s  a rea .  Flows a t  t he  Hickman 
s t ream gage averaged a s  follows: 

Oct.'77 Nov. Dec. Jan. '78 Feb. Mar. Apr. May June 

Mean ( c f s )  55 67 76 110 137 335 1,216 2,820 321 

Only f o o t  surveys were made above Turlock Lake S t a t e  Recreat ion Area and no salmon 
were seen.  Two complete t r i p s  and one p a r t i a l  t r i p  were made from t h e  r e c r e a t i o n  
a r e a  t o  Fox Grove. Recovery condi t ions  were good and 45 ca rcas ses  were examined. 

Based on a h i s t o r i c a l  recovery r a t e  of 10% f o r  tagged f r e s h  ca rcas ses ,  t h e  1977 
Tuolrlmne River salmon run was est imated t o  be  approximately 450 f i s h .  



Merced River 

Maurice F j e l s t a d  
Region 4 

The Davis-Grunsky Contract wi th  Merced I r r i g a t i o n  D i s t r i c t  has no dry year  
provision and normal r e l e a s e s  were t o  be i n  e f f e c t  throughout the  season. 

The survey was conducted only on three  days, December 2, 15 and 16, and because . 
of water hyacinth blocks,  only Section 1 (Crocker-Huffman Dam t o  Highway 59 Bridge) 
was surveyed. I n  the  th ree  days of survey, 24 carcasses  were examined. Based 
on a h i s t o r i c a l  r ecmery  r a t e  of 13% f o r  tagged f r e s h  carcasses ,  an est imated 
185 salmon spawned i n  Section 1 during 1977. Redd counts during recent  years  
have shown t h a t  52% of the  spawning occurs i n  Section 1. Expanding from t h i s  
percentage y i e l d s  a t o t a l  1977 spawning population es t ima te  of 350 f i s h  f o r  
the  Merced River. 

No salmon entered the  spawning channel from the  Merced River t h i s  year .  However, 
380 f i s h  were trapped i n  the  San Joaquin River near  Tracy and planted i n  the  
ch anne 1. 

SUMMARY 

During 1977 the  Ca l i fo rn ia  Department of Fish and Game conducted i t s  25th annual 
chinook salmon spawning s tock inventory of the  Sacramento-San Joaquin River 
system. 

This r e p o r t  dea l s  wi th  the  four  races  of chinook salmon recognized i n  the  Central  
Valley: l a t e - f a l l ,  w in te r ,  spr ing  and f a l l  runs. 

I n  t h e  San Joaquin River system and the  Sacramento River system d m s t r e a m  from 
Red Bluff ,  spawning s tock es t imates  were made by the  Ca l i fo rn ia  Department of 
Fish and Game. These es t imates  were based on carcass  counts ,  a e r i a l  redd counts, 
and l i v e  f i s h  counts. Estimates f o r  the  Sacramento River system above Red Bluff 
were based pr imar i ly  on U. S. Fish and Wildl i fe  Service counts of f i s h  passing 
Red Bluff Diversion Dam, and on Department of Fish and Game sampling a t  t h e  dam. 

The est imated 1977 Centra l  Valley chinook salmon spawning escapement was 232,675 
f i s h  (Table 10) . 



TABLE 10. Sacramento-San Joaquin System Chinook 
Salmon Spawning Population, 1977 

- 
=awning area Late-fall run Winter run Spring run Fall run Combing 

Sacramento 9,210 16,470 13,453 82,448 121 ,581 
main stem* 

Sacramento 1,159 
tributaries 

San Joaquin 
tributaries 

- 
TOTALS - 10,369 16,470 13,638 192,198 232,672 * Includes some fish spawning in tributaries above Red Bluff Dam. 

Fall- and spring-run spawning times partly overlap; hence when the two races 
spawned in the same area they were indistinguishable. However, estimates for 
thc combined fall and spring runs are available for the'comparison of all years 
since 1953 (Taylor 1974a). The 1977 fall-spawning (fall- plus spring-run) 
population in California's Central Valley was 205,836 fish. This figure is 
71X of the historic (1953-76) average of 291,000 and is down 7% from last year's 
est:imate of 221,056. 

Above Red Bluff Diversion Dam, the fall-spawning escapement of 53,032 was 61% 
of last year's run and the eighth consecutive year that fall-spawning runs were 
far below (41%) the 1964-69 average of 129,000 (Appendix Table 5). 

As in recent years, the lesser escapement above Red Bluff was partially offset 
by increasing spawning escapements below Red Bluff. The estimated 45,743 chinook 
salmon which spawned in the Sacramento River main stem from Red Bluff to Hamilton 
City (including 1,669 which entered the Tehama-Colusa Spawning Channel via Coyote 
Creek) was 27% higher than last year's run of 36,100 and 451% higher than the 
1964-69 average of 8,300. 

Spawning escapements in the Yuba and American rivers were up 125% and 71%, 
respectively, from 1976 levels. Feather River escapements were down approximately 
25X. 

Runs in the San Joaquin River system totaled 1,711 fish, considerably below last 
year's level of 4,700 and the 18,851 average for the previous 13 years. 



APPENDIX TABLE 1. Summary of Chinook Salmon Spawning Population Estimates 
f o r  the  Sacramento River System, Keswick Dam 

t o  Hamilton City,  1977 

Area Late-fal l  run Winter run Sprinp run F a l l  run Total 

Keswick Dam t o  Red Bluff 
a/ 9,21ob1 Sacramento River main stenr- 16,470 13,453 36,705 75,838 

Coleman Hatchery 914- N o e s t b /  914 
Surveyed t r i bu t a r i e s  No e s t  .- b1 2,874k' 2,874 

Total ,  Keswick Dam t o  Red Bluff 10,124 16,470 13,453 39.579 79,626 

Red Bluff t o  Hamilton Ci ty  
Sacramento River main stem 

Red Bluff t o  Tehama 
Tehama t o  Woodson Bridge 
Woodson Bridge to  Ham&lton City 
Tehama-Colusa Fish F a c i l i t y  

Tr ibutar ies  245 

Total ,  Red Bluff t o  Hamilton City 245 47,261 47,506 

TOTAL, KESWICK DAM 
TO HAMILTON CITY 10,369 16,470 13,453 86,840 127,132 
/ Spawning population equals t o t a l  run (adjusted Red Bluff Dam count) minus the  spor t  

catch and estimates of surveyed t r i bu t a r i e s .  Includes salmon hauled from Red Bluff 
and Keswick dams t o  other locations.  

b/ Natural run only. Additional f i s h  were hauled i n  from Keswick and/or Red Bluff 
Diversion dams (see Table 1 fo r  dera i l s ) .  



APPENDIX TABLE 2. Computation of Chinook Salmon Spawning Population Estimates for Major 
Sacramento River Tributaries Above Chico Creek, 1977 

Estimated Total 
Recovery Number of Number of natural Nunber of estimated 
rate counting carcasses spawning transported spawning 

AreaIStream (percent) trips counted population f is@/ population 

Keswick Dam to Red Bluff 
Clear Creek (Total) 
Spring run 
Fall run 

Cottonwood Creek (Total) 
Fall run 

Battle Creek (Total) 
Late-f all run 
Coleman Hatchery 

Fall run 
Coleman Hatchery 
Below Coleman Hatchery 
Gover ' s Ditch 

(1,362) 
No est. 

10 5 165 1,362 
(1,512) 

8 3 121 1,512 
(914) 

No est. 
50 19 2,742 No est. 
25 1 30 No est. 

Red Bluff to Woodson Bridge 
Salt Creek (Total) 
Late-fall run 11 

(245) 
5 27(57 live) 245 

(1,674) 
No est. 
1,516 
(1,512) 
1,512 

(12,294) 

(28 redds) 
Antelope Creek (Total) (660) (0) (660) 
Fall run 10 4 66 

Coyote Creek (Total) 
Fall run 

(95 redds) 660 0 660 

- (200) 
3 

(0) 
(50 live) 

(200) 
200 0 200 

(continued on next page) .- 



AWEMIX TAELE 2 (continued). Computation of Chinook Salmon Spawning Population Estimates f o r  Major 
Sacramento River Tr ibutar ies  above Chico Creek, 1977 

Estimated Total  
Recovery Number of Number of na tu ra l  Number of estimated 

r a t e  counting carcasses spawning t ranspor ted  spawning 
AreaIStream (percent) t r i p s  counted population f isle1 population . 

M i l l  Creek (Total) 
Spring run 

F a l l  run 
Dry (Toomes) Creek 

F a l l  run 
Deer Creek (Total) 

Spring run 

F a l l  run 

l&' 15 14 (11 l i v e )  
(23 redds) 

2 5 11 115 
(Total) 

5 4 6(10 l i v e )  

7 3(6 l ive )  
(17 redds) 

20 8 44 

TOTAL, Sacramento River t r i b u t a r i e s  
above Chico Creek 5,551 15,918 18,181 I 

a/ 
W 
W , Number of f i s h  hauled i n  from Keswick and/or Red Bluff Diversion dams (See t e x t  f o r  d e t a i l s ) .  I 

" I  - Estimated percent of redds observed. Spawning population estimated a t  two salmon per redd.  



APPENDIX TABLE 3.  F a l l  and Spring-run Chinook Salmon Counts and Spawning Popula t ion  Es t imates ,  
Lower Sacramento River T r i b u t a r i e s  from Chico Creek South, 1977 

Est imated T o t a l  
Number of Number of n a t u r a l  Number of es t imated  
counting ca rcas ses  spawning t r anspor t ed  spawning 

Stream o r  Stream Sect ion t r i p s  counted popula t ion  f ishd popula t ion  

Chico Creek (Tota l )  
Spr ing  run 
F a l l  r u n  

But te  Creek (Total)  
Spr ing  run  
F a l l  r u n  

Fea ther  River (Total)  
Spr ing  run 

Fea the r  River Hatchery 
Below Hatchery 

F a l l  r u n  
Fea the r  River Hatchery 
Below Hatchery 

Yuba R ive r  (Tota l )  
F a l l  r u n  

Above Daguerre P t .  Dam 
Below Daguerre P t .  Dam 

American River (Total)  
F a l l  r u n  

Nimbus Hatchery 
Above Hatchery Racks 
Below Hatchery 

12 (70 l i v e )  
2 ( 1  redd) 

(No E s t . )  
No E s t .  
No E s t .  

(No E s t . )  
No E s t .  
No E s t .  

(46,637) 

185 
No Es t .  

(100) 
100 

No E s t .  
(100) 
100 

No E s t .  
(50,214) 

185 
No E s t .  

TOTAL, Sacramento River  T r i b u t a r i e s  
from Chico Creek South 103,832 4,297 107,609 

Number of f i s h  hauled i n  from Kewsick and/or  Red Bluff dams (See t e x t  f o r  d e t a i l s )  . 



APPENDIX TABLE 4. Chinook Salmon Counts and Populations Estimates, 
San Joaquin River Tr ibu ta r i es ,  1977 

Number of Number of Estimated spawning 
River counting t r i p s  carcasses counted population 

Consumes River (Total) 
F a l l  run 

Mokelumne River (Total) 
F a l l  run 

Fish I n s t a l l a t i o n  
Below I n s t a l l a t i o n  

Calaveras River (Total) 
Winter run 

S tan i s l aus  River (Total) 
F a l l  run 

Tuolurnne River (Total) 
F a l l  run 

Merced River (Total) 
F a l l  run 

Spawning Channel 
Below Spawning Channel 

TOTAL, San Joaquin Tr ibu ta r i es  1,050Sl 
a/ An add i t iona l  661 chinook salmon were trapped i n  t h e  lower San Joaquin 

River and d i s t r i b u t e d  a s  follows: 7 released i n  t h e  San Joaquin River 
above t h e  t r a p ,  389 planted i n  t h e  Merced River Spawning Channel, 242 
spawned and eggs del ivered t o  Silverado Fie ld  Operations Base. Twenty- 
th ree  died before spawning. 



APPENDIX TABLE 5. Sacramento-San Joaquin Valley Chinook Salmon Spawning Stock Est imates ,  
1964-1977, i n  Thousands of Fieh 

Sacramento River system Sacramento 
abwe Red Bluff ,  B a t t l e  mainstem Feather Yuba American Cosumnes Mokelumne S t a n i s l a u s  Tuolumne Merced 

excluding B a t t l e  Creek creek below Red Bluff River River River River River River a /  River River Others- 
Late- A l l  races  

Year f a l l  Winter Spring F a l l  F a l l  F a l l  Spring F a l l  F a l l  F a l l  F a l l  F a l l  F a l l  F a l l  F a l l  combined 
b/ - b/ 

This inc ludes  streams which a few hundred chinook Balmon e n t e r  most years  (e.g., M i l l ,  Deer and Dye c reeks)  a s  wel l  a s  streams vhich 'chinook salmon 

bl  e n t e r  o n l y  i n  wet years  (e.g., Dry and Singer creeks and t h e  Calaveras River).  - No es t imate .  
S- Spring-run f i s h  may have been included i n  t h e  f a l l - r u n  est imate.  
Includes B a t t l e  Creek. 




