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ABSTRACT

This report covers the 33rd annual inventory of chinook salmon, Oneerhynchus
tshawytscha, spawning populations in the Sacramento-San Joaquin River system.
It is a compilation of survey reports for the fall-, winter-, late-fall-, and
spring-run salmon spawning populations of Central Valley streams.

Population sizes were determined from counts of fish entering hatcheries and
spawning channels and migrating past dams; from surveys of dead and live fish

and redds on spawning areas; and from aerial counts.

The 1985 total escapement of chinook salmon in the Central Valley was 387,753
fish. This total consisted of 356,304 fall-, 15,221 spring-, 5,048 winter-
and 10,180 late-fall-run spawners. Of the total, 309,004 salmon spawned in
the Sacramento River system and 77,749 in the San Joaguin River system. All
spring-, late-fall-, and winter-run and 278,555 of the fall-run salmon spawned
in the Sacramento River systenm.

The 1985 fall runs in Central Valley tributaries exceeded those seen during
1984, except in the Cosumnes, Mokelumne, and Merced rivers. While the Merced
River escapement was lower than the record run seen In 1984, it was still well
above the average run size of the previous ten years for that tributary. All
four runs in the Sacramento River upstream of Red BIuff were also higher in
1985 than 1984.

17 Inland Fisheries Branch Administrative Report No. 96-4.
Submitted for publication December 1996. Edited by
M. Ralph Carpenter, Department of Fish and Game, Inland
Fisheries Division, 1416 Ninth Street, Sacramento,
California 95814.
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INTRODUCTION

The Sacramento-San Joaquin River system (Figure 1), which flows
through California®s Central Valley, is the principle producer of
chinook salmon caught in the state™s ocean fisheries. Its salmon
runs also contribute significantly to the ocean fisheries of
Oregon and Washington. This report is the 33rd compilation of
chinook salmon spawning stock surveys; the spring and fall runs
have been monitored since 1953, and late-fall and winter runs
since 1971. The four runs are described as follows:

1) Late_fall run These fish spawn mainly in the upper
acramento River®and i1ts tributaries near and upstream of
Red Bluff. They arrive iIn this area in early November
through February, with spawning occurring from January
through early April. Adults are usually larger in physical
size than the fall- and winter-run fish spawning In the same
area.

2) Winter—sun 1hese_fish spawn almost entirely in the
Sacramento River and i1ts tributaries upstream of Red BIuff,
where they arrive in late December through mid-July, and
spawn from April to early August.

3).Spring—run _Once widespread in Central Valle
t?ib&%aries, this run has %isappeared from many gf the
streams in which dam construction has blocked access to
spawning habitat. Spring-run spawners return to the system
from the ocean i1n March through Julx, oversummer in holding
pools, and spawn from late August through early October.

4) Fall run_ These are presently the most numerous and
widely distributed salmon in the Central Valley. They enter
the river from the ocean iIn June through November and spawn
from early October through early January.

Monitoring of salmon spawning escapement in Central Valley
tributaries 1s an important component of the California
Department of Fish and Game"s (CDFG) fishery management effort.
The primary objectives of this work are to determine size and sex
composition of spawning populations, and to recover coded-wire
tagged salmon. Any changes in spawning distribution and habitat
conditions that may adversely affect salmon are noted to
determine 1T corrective action IS necessary.

GENERAL METHODS

During 1985, spawning stock data were collected on most Central
Valley streams known to support sizeable chinook salmon runs by:
monitoring fish entering hatcheries, in spawning channels, an
migrating past dams; conducting stream surveys of spawning areas
for live fish, carcasses, and redds; and making aerial counts.
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Spawner popul ation estimates for sone tributaries were derived
directly from counts of sal non carcasses based on surveying
efficiency. The proportion of carcasses marked during a previous
survey that were recovered in the follow ng survey (recovery
rate) was used to expand the counts of carcasses observed during
the season; all counted carcasses were cut in half to prevent
recounti ng.

In other streans, a mark-and-recovery technique was used to
estimate the spawner population. Over a series of surveys, fresh
carcasses, identified by clear eyes, were marked with col ored

ri bbon or tape and released into noving water of the stream for
recovery during subsequent trips. As part of this nethodol ogy,
carcasses marked durinP i ndi vidual surveys were identified by
different colors to allow calculation of an estimate for discrete
periods. Again, all counted carcasses were either marked or cut
in half to prevent recounting.

The cal cul ation of estimated spawner nunbers from nark-and-
recovery data was made using a nodification of the Schaefer
(1951) equation, which was tnitially used in the 1976 Central
Val | ey spawner stock report (Hoopaugh 1978);

_ M Sy i
N—Z (Rijx?i X?j) Z; Mi

where N = estimated spamnjng popul ation for the entire
survey period,

R; = the nunber of carcasses marked in the ith
mar ki ng period which were recovered in the jth
recovery period,

M, = nunber of carcasses nmarked in the ith marking
peri od,

R, = total nunber of marked carcasses recovered from
the ith marking period,

= total nunber of marked carcasses recovered during
the jth recovery period,

¢, = total nunmber of all carcasses observed in the jth
recovery period, including those with marks, and

Y, M, = total carcasses narked from the second marking
period on. Subtraction of this factor adjusted
for replacenent of recovered marked fish
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More specific details of surveys (ti
other estimation methods are presented
st ream headi ngs.

mng, duration, |ocation) or
under the individua

CHI NOOK SALMON SPAVWNI NG POPULATI ONS FOR THE
SACRAMENTO RI'VER SYSTEM

Keswick Dam to Red Bluff D version Dam

Spawni ng popul ations were estimated for all four runs of chinook
salmon n the Sacramento River minstem (Figure 2) upstream of
Red Bluff Diversion Dam (RBDD). In _addition, fall-run population
estimates were made for Battle and Clear creeks.  Spawning
dlst{lbutlon in the mainstem was determned from aerial redd
counts.

A total of 114,356 sal non spawned during 1985 in the Sacramento
River system between Keswi ck Dam and Red Bluff, including 92,155
fall-, 8,317 late-fall-, 3,684 winter- and 10,200 spring-run
fish.. O these totals 51,647 fall- and 8,136 late-fall-run

sal mon spawned in the mainstem while 40,508 and 181 fish,
respectively, spawned in the tributaries (Appendix 3). Surveys
of tributaries in this area were not conducted during spring-"and
winter-run spawning periods, and nunbers of these fish were
included in the mainstem totals. No estimates were made for the
Clear Creek late-fall run, or for the late-fall and fall runs in
Cottonwood Creek, although these tributaries were surveyed

Sacramento River Minstem- by Rchard E Painter

Estimates of the total nunbers of salnmon utilizing the Sacramento
River and its tributaries upstream from RBDD during 1985 were
based on daily counts made by the U S. Fish and WIldlife Service
and CDFG at the dam  Counts were obtained through closed-circuit
%e|ﬁVISIOn monitoring of salmon passing through the RBDD

I shways.

Total weekly nunbers of fish counted were adjusted for those
periods when the fishways remained open but no counts were
possible, such as when'river turbidity was high, during flood
conditions when it was necessary to open the dam gates, and when
no observations were made at night. Adjustnments to |apses in
daytime counts were nade by interpolation. Adjustments for the
non-monitored nighttime hours were made by nultiplying the 14-h
day counts by a "night-factor", generated from weekly night
counts. The total adjusted weekly nunber of fish was apportioned
anong the four runs based on the percentage of each run seen that
week during random sanples of salnon in the danis east-bank
trapping facility, salnon were assigned to a run based on their
relative degree of ripeness (Appendix 1).
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The nunbers of spring- and fall-run sal non counted passing RBDD
in a cal endar year accounts for the entire annual run of these
races. However, for late-fall and winter runs the total cal endar
year count usually includes the latter part of one annual run
during the beglnnln% of the year, and the first part of the next
run at the end of that year. Approximately half of the |ate-fal
annual run occurs in each portion of the cal endar year, while
usual ly nmost of the winter annual run occurs early in the year
and the smaller part of the following winter run at the end of
the year. The total nunbers of 1985 potential spawners for each
of these two runs were cal culated by adding the %fpropriate
portion of the 1984 cal endar year count that would spawn in 1985,
and not including that portion of the 1985 cal endar year count
that woul d spawn in 1986. About 65% (5,481 fish) of the 1985
late-fall-run spawners, but none of the 1985 winter run, passed
Red Bluff in 1984 (Appendix 1, Table 7).

For each of the four runs, the total nunber of potential spawners
passi ng upstream of RBDD was reduced by the estimated nunbers of
that run |anded by the sport fishery between Keswi ck Dam and Red
Bluff (Table 1); no attenpt was nade to account for any other
prespawni ng nortality in the upper river. Practically all salnon
caught upstream of Red Bluff are |anded at either fishing resorts
or public boat-launchln% ranps. Since bi-weekly catches were
only obtained fromthe fishing resorts, the total nonthly catch
was estimated by multiplying those resort |andings by an average
catch ratio (1.5944) between resorts and |aunching ranps, derived
from 1967- 1974 data when both sources were sanpled. The total
nmonthly catch was apportioned into each of the four runs in
proportion to their relative abundance at RBDD (Appendix 2).

TABLE 1. Calculation of the 1985 Spawning Population for Each Run of Chinook
Salmon in the Sacramento River System Upstream of Red BIluff Diversion Dam.

Number of fish
passing dam in

calendar vear: Number of Estimated Estimated
potential sport 1985

Run 1984 1985 spawners catch spawners
Late-fall 5,481 + 2,955 = 8,436 - 119 = 8,317
Winter --a/ 3,960 = 3,960 - 276 = 3,684
Spring --a/ 10,747 = 10,747 - 547 = 10,200
Fall --a/ 97,707 = 97,707 - 5,079 = 92,628
Totals: 5,481 115,371 120,852 6,021 114,831

a@/No 1985 spawners passed Red Bluff in 1984.
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The total nunber of spawners which passed RBDD was al so reduced
by the popul ation estimates for sone of the tributaries upstream
of Red Bluff, when these were individually estimted through
stream surveys. The late-fall-run estimate of Battle Creek and
the late-fall- and fall-run estimates for Cear Creek were
subtracted to obtainthe spawner popul ation for onlf t he mai nstem
upper Sacranento River (Appendix 3). The mainstem 1985 estimates
included all of the winter- and spring-run salmon, as well as
those fish that spawned in unsurveyed tributaries.

Late-fall run. A total of 8,436 late-fall potential
spawners passed RBDD in 1984 and 1985. The l|ate-fall sport-catch
was estimated to be 119 salnon, resulting in 8,317 fish as a
spawni ng oPuIatlon upstream of Red Bluff (Table 1). A total of
181 late-tfall salnon entered Col eman Hatchery in Battle Creek
|l eaving 8,136 fish as the mainstem spawner popul ation. Although
sone late-fall-run salmon nmay have spawned In other tributaries
of the upﬁer Sacramento River, no spawning stock surveys were
made in those streans. Included in the upper mainstem popul ation
were 207 late-fall-run salnon trapped at Keswi ck Dam that were
haul ed to Col eman Hatchery for spawning. The estimated |ate-fal
spawner popul ation of 8,136 fish in the mainstem upper Sacranento
River was an increase of 14% over the 1984 population of 7,140
fish, and was 74% of the race's average run size for 1975 through
1984 (Appendi x 5).

Wnter run. A total of 3,960 winter-run potential spawners
assed RBDD in 1985. The winter-run sport-catch was estimated to
e 276 fish, resulting in 3,684 salnon as a spawning popul ation

uEstreanlof Red Bluff (Table 1). This race spawns primarily in
the mainstem of the Sacranento R ver, although sone w nter-run
sal mon have been known to spawn in Battle Creek. The w nter-run
popul ation has been critically Iow for the past three years, and
while the 1985 run increased by 38% over the 1984 population, it
still was only 29% of the average run size for the previous 10
years (Appendix 5).

Spring run. A total of 10,747 spring-run potential spawners
assed RBDD in 1985. The spring-run sport-catch was estimted to
e 547 fish, resulting in 10,200 salnon as a spamning popul ati on

upstream of Red Bluff (Table 1). Spring-run salnmon do spawn in
sone tributaries of the upper Sacramento River, especially Battle
and Cottonwood creeks. However, no surveys were conducted in
these streans during the spring-run spawning period, so any
tributary spawners are reported as included in the mainstem

popul ation numbers. The 1985 spring-run spawner popul ation

i ncreased 30% over the 1984 popul ation, but was still only 83% of
the average run size for the previous 10 years (Appendix 5).

Fall run. A total of 97,707 fall-run potential spawners
assed RBDD in 1985. The fall-run sport-catch was estimted to
e 5,079 salnmon, resulting in 92,628 fish as a spawnin

popul ati on upstream of Red Bluff (Table 1). A total of 40,508
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fish spawned in the surveyed tributaries (Battle and O ear
creeks), leaving 52,120 spawners for the upper mainstem

popul ation.  Several other tributaries upstream of Red Bl uff
usual |y accounted for a portion of the fall-run escapenent, but
this nunber was not determ ned.

The estimted 52,820 fall-run salnmon upstream of Red Bluff was an
i ncrease of 26% over the 1984 popul ation, and exceeded the
average run size since 1975 by about 42% the 1977 estinate was
not used in calculation of this average since for that year the
mainstem total included the Battle Creek estimate (Appendix 5).

The adult-grilse ratio for fall-run sal non passing upstream of
RBDD was 81% adults (fork length [FL] > 60.7 cm 923. in]), and
19% grilse (FL < 60.7 cm.

_ Mainstem spawning distribution. The 1985 sal mon redd
distribution in the mainstem Sacramento River from Kesw ck Dam
downstream to Princeton Ferry (Figure 2) was determned for each
run from data collected during seven airplane flights between 5
February and 16 Decenber (Table 2). A large portion of the late-
fall-run (81%, wnter-run (72%, and sprln%-run (79% mainstem
SﬁaWnI n? activity occurred upstream from RBDD, but only 56% of
the fall-run spawning was observed in that river section.

Battle CGreek - by Richard E Painter

Late-fall, winter, and spring runs. Small nunbers of these
three runs have been known to spawn in Battle Creek, but no
surveys or population estimates for this tributary were made
during 1985.

Fall run. Carcass counts were used to estimate the nunbers
of fall-run salnmon that spawned in Battle Creek. Twenty-five
surve%s were conducted from 3 Cctober through 30 December 1985 in
the 10 km (6 m) stretch of river downstream of Col eman Hatchery.
Carcass recovery conditions were good during the entire survey
period. A total of 5,924 carcasses was observed in the river,
while an additional 216 carcasses were counted in Gover's Ditch,
an irrigation diversion about 1 km (0.6 m) long located 1.6 km
(1.0 m) downstream from Col eman Hatchery. Using a 48% recovery
rate it was estimted that 12,792 sal mon spawned naturally in
Battle Creek. Conbined with the 27,016 fish which entered
Col eman Hatchery, the total 1985 spawner population for this
tributary was 39,808 fish (Appendix 3). he 1985 spawner
popul ation for Battle Creek was 33% greater than the 1984
popul ation and more than triple the average run size since 1975

(Appendi x 5).

The conposition of the fall run spawning naturally in Battle
Creek was 44.2% male adults (FL > 60.7 cm [23.9 in]), 50.9%
female adults, and 4.9% grilse (FL < 60.7 cm, based on an




TABLE 2. Chinook Salmon 1985 Redd Distribution in the Mainstem Sacramento River, From Keswick Dam to Princeton Ferry.

Late-fall run Winter run Spring run Fal run

Redds  Proportional Redds  Proportional Redds Proportional Redds Proportional
River section counted & distribution  counted b/ distribution  counted ¢/ distribution counted d/ distribution
Keswick Dam to A.C.I.D. Dam ¢/ 45 25.3% 6 5.8% - 0.0% 840 10.3%
A.C.I.D. Dam to Highway 44 45 25.3% 20 19.4% - 0.0% 562 6.9%
Highway 44 to Upper Anderson Bridge 21 11.8% 23 22.3% - 0.0% 736 9.1%
Upper Anderson Bridge to Balls Ferry 18 10.1% 14 13.6% - 0.0% 566 7.0%
Balls Ferry to Jellys Ferry 7 3.9% 1 1.0% - 0.0% 1,075 13.2%
Jellys Ferry to Bend Bridge 9 5.1% 4 3.9% - 0.0% 597 7.3%
Bend Bridge to Red Bluff Dam 0 0.0% 6 5.8% 11 78.6 % 163 2.0%
Red Bluff Dam to Tehama Bridge 30 16.9% 29 28.2% - - 0.0% 2,218 27.3%
Tehama Bridge to Woodson Bridge 2 1.1% 0 0.0% - - 0.0% 734 9.0%
Woodson Bridge to Hamilton City (Hwy. 32) 1 0.6% 0 0.0% - - 0.0% 402 4.9%
Hamilton City to Ord Ferry 0 0.0% 0 0.0% - - 0.0% 153 2.0%
Ord Ferry to Princeton Ferry 0 0.0% 0 0.0% 39 21.4% 78 1.0%

Totals:. 178 103 14 8,124

al Made during an aerial survey on 5 February 1985.
b/ Made during an aeria survey on 30 May 1985.
¢/ Made during an aeria survey on 16 September 1985.

d/Total for aeria surveys made on 23 October, 6 & 20 November, and 16 December 1985.

e/ Anderson -Cottonwood Irrigation District Dam.
f/ Total redds for the river reach from Keswick Dam to Red Bluff Diversion Dam.
o/Total redds for the river reach from Red Bluff Diversion Dam to Princeton Ferry.
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exam nation of 5,924 carcasses. |n conpari slon, fish entering
ts e

Col eman Hatchery consisted of 39.8% mal e adu . 40. 4% femal
adults, and 19.8%gril se.

Cear Ceek - by Richard E Painter

- Late-fall run. Some spawning did occur in this tributary as
evi denced by two redds seen during an aerial survey conducted on
2 February 1985.  However, no spawning popul ation estimte was
made for Cear Creek this year.

Fall run. Aerial surveys were conducted of Cear Creek on 6
and 11 Novenber 1985 during which 141 and 192 redds,
respectively, were counted. One survey on-foot along 3.2 km (2
m) of the creek was made on 19 Decenber and 59 sal nbn carcasses,

three live fish, and 69 redds were counted.

The spawni ng popul ati on was estimted using onldy the redd density
observed during the 19 Decenber survey (35 redds/m). Using the
assunptions that: a% this density was simlar throughout the
spawning area, b) there was a total of five mles of spawning
area available in the creek, and c) each redd was used twice,
each tine by a different pair of salnon, then an estimted 700
fish spawned in Cear Greek in 1985 (35 redds/ni) X (5 ni of
spawni ng area) X (4 fish/redd) = 700 spawners.

Pavnes Creek - by Richard E Painter

‘EFall run. Three surveys were conducted on the |ower 8.1 km
5 m) of Paynes Creek between 24 Cctober and 14 Novenber 1985,
uring which 30 redds, 19 salnon carcasses, and seven live fish
were counted. However, no popul ation estimte was nade in 1985
for this tributary.

Cottonwood Creek - by R chard E. Painter

Late-fall run. During an aerial survey made on 5 February
1985, only two redds were counted. No popul ation estinmate was
made in 1985 for this tributary.

Fall run. An aerial survey of Cottonwood Creek was made on
11 Novenber 1985, during which 192 redds were counted. No
popul ation estinmate was made in 1985 for this tributary.
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Red Bluff Diversion Damto Princeton Ferry

Chi nook sal non spawni ng popul ations in the Sacranento River
system downstream of RBDD to Princeton Ferry (Figure 2) were
determ ned through carcass surveys and aerial redd counts.
Tributaries individually surveyed in this area were Salt,
Antel ope, Craig, MII, Toomes, Deer and Singer creeks, with
spawner poPuI ation estinmates nmade only for the spring and fall
runs in MIIl and Deer creeks.

A total of 57,882 chinook sal mon spawned in the Sacranento River
system between Red Bluff and Princeton Ferry in 1985. This total
consisted of 1,863 late-fall-run, 1,364 wnter-run, 3,135 spring-
run, and 51,520 fall-run fish (Appendix 3).

Sacranento R ver Minstem - by Richard E Painter

Late-fall run. Based on aerial redd counts made on 5
February 1985, about 1,863 late-fall-run salnon spawned in the
Sacranento River mainstem between Red Bluff and Princeton Ferry.

Wnter run. Based on aerial redd counts made on 30 My
1985, about 1,364 salnon of this race spawned in the Sacranento
Ri ver mainstem between Red Bl uff and Tehana.

Spring run. Based on an aerial survey made on 16 September
1985, about 2,713 spring-run sal non spawned in the nainstem
Sacranmento R ver downstream of Red Bl uff.

Fall run. In 1985, about 50% (25,595 fish) of the fall-run
mai nstem Sacranento Ri ver sal non popul ati on between RBDD and
Princeton Ferry spawned upstream of Tehama, with an additional
4,752 fish entering the Tehama- Col usa Spawni ng Channel via Coyote
Creek. Downstream of Tehama, about 8,826 sal nmon spawned between
Tehama and Wodson Bri _dPe, about 4,833 fish spawned between
Wodson Bridge and Hamilton Gty, about 1,849 fish spawned from
Ham Iton City to Od Ferry, and about 925 sal non spawned between
Od Ferry and Princeton Ferry.

The total fall-run salnon spawning population in the Sacranento
Ri ver mainstem between Red Bluff and Princeton Ferry was about
46,780 fish. This run size was a 44% increase over the 1984
popul ation, and 23% greater than the average run size from 1975
to 1984 (Appendix 5).

The composition of fall-run salnmon entering the fish facility at
Tehama- Col usa Spawni ng Channel was 58.5% male adults (FL > 60.7

cm[23.9 in]), and 41.5% female adults.

Mai nst em spawni ng distribution. Redd counts made during
seven aerial surveys throughout 1985 were used to determne the
general spawning distribution of the four chinook salmon runs in
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t he mai nstem Sacranento River between Red Bl uff and Princeton
Ferry (Table 2). In proportion to the entire mainstem spawni ng
activity, 19%of the late-fall-, 28%of the winter-, 21% of the
spring-, and 44% of the fall-run redds were observed in this
section of the river. The largest proportion of the late-fall-
and fall-run redds, and all of the winter-run redds occurred from
RBDD downstream to Tehama Bri dge.

Salt CGreek - by Richard E. Painter
Fall run. One survey was conducted on 4 Decenber 1985 in

the Tuscan Spring Bridge area of Salt Creek, during which no
sal mon were observed.

Antelope Creek - by R chard E. Painter

Spring run.  Spring-run salmon are known to enter Antel ope
ngek, but no surveys or a popul ation estimate were made for
1985.

Fall run. Seven surveys, between 7 Novenber and 30 Decenber
1985, were made in lower Antelope Creek from Cone Gove Park to
the HW.99-E Bridge. Five salnon carcasses and five live fish
were observed, but no spawner popul ation estimte was nade.

Craig Creek - by Richard E. Painter

~ Late-fall run. Late-fall-run salnon are known to spawn in
Cg?g Creek, but no surveys or a population estimate were nade in
1985.

Fall run. Three surveys of Crai% Creek within the stretch
1.6 km (1 m) upstream of the HAY. 99 Dbridge were nade between 4
and 30 Decenber 1985. Two sal non carcasses were recovered and 12
live f(ijsh were counted. No estimate of the spawning popul ation
was made.

MIl Creek - by Richard E. Painter

Late fall. Sone fish of this race are known to have spawned
in this streamin previous years. One survey was conducted on 31
January 1985, during which three sal mon skeletons and 25 redds
were counted. No popul ation estimte was nade.

Spring run. A total of 59 live salnmon was observed during
eight trips to upper MII Creek (between HW.36 to 3.2 km [2 m]
downstream of Bl ackrock), made from 6 Septenmber to 23 Cctober
1985. W did not make a spring-run spawning popul ation estimte
for this tributary. However, based on their snorkeling survey,
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U. S. Forest Service personnel judged the salnon population to be
about 121 fi sh.

Fall run. Between 10 Septenber 1985 and 3 January 1986, 13
surveys were nade of | ower Il Creek fromthe Los Mlinos Mitual
Wat er Conpany's upper diversion damto the confluence with the
Sacranento River. A total of 384 sal nmon carcasses was recovered,
and based on a 10% recovery rate, the fall run was estinated to
be 3,840 spawners.

The 1985 fall run in MII Ceek consisted of 43.8% nale adults
FL > 60.7 cm[23.9 in]), 46.9%fenale adults, and 9.3%gril se
FL < 60.7 cn.

Toones (Dry) Creek - by Richard E. Painter

Fall run. One survey was conducted on 3 Decenber 1985 in the
upper portion of the creek, and on 12 Decenber in | ower Toones
Creek near the Tehama-Vina Road crossing. No live salnon were
observed, but one skel eton was count ed. No estinmate of the
spawni ng popul ati on was made.

Deer Creek - by Rchard E. Painter

~ Late-fall run. The spawning population of this run was not
estimated for this tributary, although a survey was nmade on 24
Jgnuaryd1985, during which two sal non carcasses and 11 redds were
obser ved.

Spring run. Although a total of 26 redds and 103 live
sal non were observed during trips to a portion of the area from
upper Deer Creek Falls to the Ponderosa Way crossing, we did not
estimate the spring-run population. However, based on their
snorkel i ng surveys, U S. Forest Service personnel judged the
spawni ng popul ation to be about 301 sal non.

Fall run. Fourteen surveys were nmade in |ower Deer Creek
from 20 Septenber 1985 to 2 January 1986, covering the area
between its nouth and the county bridge located 3.2 km (2 m)
upstream from the Stanford-Vina Dam A total of 90 sal non
carcasses was recovered, and based on a 10% recovery rate, the
estimated fall run was 900 spawners.

The fall run in Deer Creek consisted of 45.6% male adults (FL 2
60. 7 cnr?[23.9 in]), 46.7%female adults, and 7.7%gqgrilse (FL <
60.7 cn.
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Singer Creek - by Richard E Painter

Fall run. One survey was made in Singer Creek on 3 Decenber
1985 during which no live or dead salnon were observed. No
estimation of the spawning popul ation was attenpted.

Big Chico Creek to the Anmerican River

Chi nook sal mon spawni ng popul ation estimates for the Feather,
Yuba, and American rivers (Figure 3) were made from weekly mark-
and-recovery surveys of fresh carcasses. Run sizes for sone
mnor tributaries (Big Chico, Butte and Dry creeks, and the Bear
River) were based on observations made during surveys in which
carcasses and live fish were counted.

A total of 136,293 chinook salnon spawned in the Sacranmento River
tributaries fromBig Chico Creek to the Anerican River in 1985.
This total included 1,886 spring-run and 134,407 fall-run fish,
Alnost all of the fall run (121,215 fish) spawned in the Feather
and American rivers (Appendix 3).

Big Chico Creek - by Lawrence G Preston

Spring run. Big Chico Creek was surveyed on 19 July 1985
bet ween H ggins Hol eg_(locat ed about 0.4 kmyCO. 25 m] upstream of
the Ponderosa Hwy. bridge) and Bidwell Park, a distance of 11.2
km (7 m). No salnon were observed, and it was felt that |ow
spr|n% flows prevented fish fromentering the streamthis year.
Nodot er attenpts to determne the spawner population size were
made.

Fall run. Adult salmon immgration into Big Chico Creek in
1985 was del ayed due to low stream flows. During a survey
conducted by canoe on 22 November, flow was 1.1 nm¥/s f(38 cfs),
and no salnon were seen in a 4.8 km (3 m) stretch of the creek
from One MIle Road downstream to the Rose Avenue bridge.

A later survey by canoe, on 13 Decenber from Bidwell Park Golf
Course downstream 8.0 km (5 m% to the Bidwell Mnsion, was nade
when flows had increased to 1.3 m’/s (46 cfs). Only one salmon
carcass, and about 12 redds were observed during this survey.
Based on the above observations, the 1985 fall run in Big Chico
Creek was about 25 spawners.
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Butte Creek - by Lawrence G Preston

Spring run. During the 1985 spring-run immigration, Butte
Creek flows were |ow, causing high water tenperatures (19.4 -
26.6°C [67 - 80°F]). The poor stream conditions necessitated
rescuing stranded adults from areas around Corrill Dam upstream
to Parrot-Phelan Dam and relocating themto about 4.8 km (3 m)
upstream of the Covered Bridge. Two such operations were
conducted on 10 May and 17 June, resulting in a total of 126
sal non being rescued. During the latter operation, about 30 dead
sal non were observed in the vicinity of the HAW.99 bridge.

| conducted a spawner survey on 1 October 1985 by canoe from
Centerville Powerhouse to Covered Bridge, a distance of 8.8 km
(5.5 m), and counted 36 female and 53 nale sal non carcasses, 116
live salnmon, 39 single redds, and 23 multiple redds. Stream flow
in this section was 2.8 m’/s (100 cfs), and water tenperature was
14.4°C (58°F). (n 2 Cctober, | surveyed the 3.2 km (2 m)
section of the creek from Parrot-Phelan Damto the Skyway Bridge,
and saw four male and two femal e sal non carcasses, four |ive
sal non, and one redd. On 3 Cctober, Pacific Gas and Electric
(P&E) biologist Curtis Steitz conducted an aerial survey of
Butte Creek fromthe Centerville Diversion Damto Centerville
E(A)rwergguse, a stretch of 17.6 km (11 m), and saw 12 sal non and
redds,

Based on the above observations, about 254 spring-run sal non
spawned in Butte Creek in 1985.

Fall run. Low streamflows in Butte Creek restricted fall-
run adult salnon to the stretch of river downstream of Gidl ee(/.
On 15 Novenber 1985, when flows were 1.1 m¥/s (40 cfs), | wal ked
the 8.0 km (5 m) stretch of the creek from Gorrill Damto the
P&E Dam and saw two |ive and 13 dead salnon. During a survey
on 20 Decenber, covering the stretch from the Durham Chico
H ghway to the Geat Western Canal, only one sal non skel eton was
seen. Based on these observations, at nost 100 fall-run sal non
spawned in Butte Creek in 1985.

Feather River - by Lawence G Preston

Spring run. Based on counts at Feather R ver Hatchery (FRH)
from1l to 30 Septenber 1985, a total of 1,632 spring-run sal non
entered the hatchery (Schlicting 1987). This total consisted of
801 adult males (FL 2 68 cm[26.8 in]), 792 adult fenales, and 39
grilse (FL < 68 cnm). The use of the 68-cmlength to distinguish
between grilse and adults was a departure from the traditional
60.7.cm ?23. 9.in? | ength, and was determ ned from anal ysis of
length data collected earlier in the spawning season.
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The period of spring-run spawning in the Feather River itself
could not be distinguished fromthe fall-run spawni ng period, and
no attenpt was made to estimate nunbers of naturally spawning
spring-run salmon. Although it was assuned that nost of the
SErlng run entered FRH two salnon, identified as spring-run

t hrough coded-wire tags, were recovered in the river during early
fall-run spawner surveys. The nunber of spring-run salnmon at FRH
in 1985 was slightly higher than that seen in 1984, but still

more than double the average nunber counted from 1975 through
1984 (Appendi x 5).

Fall run. Wekly surveys of fall-run salnon were conducted
in the Feather River from 14 Cctober to 17 Decenber 1985. The
carcass mark-and-recovery techniques were used in the river reach
between the hatchery barrier dam and Evans-Rei nar Road. Fresh
carcasses were tagged by attaching a small piece of colored
ribbon to the jaw using a ho% rin?. The survey area consisted of
two sections, characterized by different flow regines. The
stream section between the hatchery barrier dam and Thermalito
Afterbay Qutlet, arelatively low flow section, had constant
stream flows of 11.3 m¥/s (400 cfs) throughout the survey period.
Downstream of Thermalito Afterbay Qutlet to Evans-Rei mar Road
flows ranged from48.1 m¥/s to 68.0 m¥/s (1,700 - 2,400 cfs).
Except for the survey on 4 Decenber when visibility through the
water was only 1.5 m (5 ft), visibility ranged from2.4 to 3.0 m
(8 - 10 ft) during most of the period.

Me's Ditch, al60-m (Ql-m-) long side-channel adjacent to FRH
was al so surveyed and sal non carcasses were counted. The
downstream entrance to this ditch is fenced allowing live fish to
enter while preventing carcasses fromdrifting out, and the
carcass recovery efficiency was assunmed to be 100%

The nodified Schaefer equation was used to calculate the fall-run
natural |y spawning population in each of the river sections

(Table 3, Table 4). An estimated 27,138 sal non spawned in the
upstream | owfl ow section, and 22,338 fish in the downstream
section. An additional 715 carcasses were counted in Me's

Ditch, and with the 5,811 fall-run salnon entering FRH, the fall-
run spawni ng Populatlon in the Feather River was 56,002 fish.

The 1985 popul ation was a 10% i ncrease over that of 1984, and 25%
more than the 1975-1984 average run size (Appendix 5).

The conposition of naturally spawning sal non, based on

exam nation of 5,590 carcasses, was 32.3%nule adults (FL 2 68 cm
[26.8 in]), 5.4%nale grilse (FL < 68 cnm), 60.4% fenale adults,
and 1.9% female grilse. In conparison, salnon entering the

hat chery consisted of 40.0% nale adults, 56.4% female adults, and
3.6%agrilse (grilse were not identified by sex in the hatchery).



TABLE 3. Mark-and-recovery DataUsed to Estimate the 1985 Fall-run Chinook Salmon Spawning Population Betweenthe Feather River Hatchery Barrier
Dam and Thermalito Afterbay Outlet.

Tota
marked Tota
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population
Recovery Oct. Oct. Oct. Nw. Nw. Nw. Nw. Dec. Dec. recovered observed estimate
period (j) 14 21 28 4 1 8 25 2 9 (Ri) Q@) a (N) Q
Oct. 21 23 - - - - - - - - - - - - - - - - 23 700 o 1292
Oct. 28 25 149 - - - - - - - - - - - - - - 174 1,884 3,351
Nov. 4 4 22 215 - - - - - - - - - - - - 241 2,142 5,049
Nov. 11 10 70 308 - - - - - - - - - - 388 3250 6,164
Nov. 18 4 24 71 258 - - - - - - - - 357 2,637 4,767
Nov. 25 6 36 40 132 - - - 214 1,873 3,614
Dec. 2 1 4 1 27 65 - - - - 98 990 2,246
Dec. 9 4 11 17 42 62 - - 136 1,282 2,503
Dec. 16 7 11 17 60 95 656 1,471
Total recovered (Ri): 52 185 316 423 310 183 118 79 60 Totd 30,457
Total carcasses
marked (Mi): 96 327 767 753 545 366 285 132 144

Adjusted egtimate d/: 27,138

a Includes marked carcasses recovered.

b/Schaefer (1951) estimate equation: N = £( Rij x (Mi/Ri) x (Ci/Rj) ).

¢/ Includes carcasses observed during the first marking period, for purposes of calculating the second recovery period population estimate.

d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where total marked carcassas (Mi) from the second marking period on was subtracted from the total
estimate, i.e. 30,457 - 3,319 = 27,138.



TABLE 4. Mark-and-recovery Data Used to Estimate the 1985 Fall-run Chinook Salmon Spawning Population in the Feather River From

Thermalito Afterbay Outlet to Evans-Reimer Road.

Total
marked Total
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population
Recovery Oct. Oct. Nov. Nov. Nov. Nov. Dec. Dec. recovered observed estimate
period (j) 22 29 5 12 19 26 3 10 (R) (Cj) & (N) b/
Oct. 29 14 - - - - - - - - - - - - - - 14 513 ¢/ 1,163
Nov. 5 1 38 - - - - - - 39 77 3331
Nov. 12 7 98 - - - - - - - - - - 105 1,395 3,547
Nov. 19 4 7 47 - - - - - - - - 58 1,201 4,577
Nov. 26 1 5 20 63 - - - 89 1,156 3,919
Dec. 3 1 7 21 68 - - - - 97 1,075 3,087
Dec. 10 2 8 25 34 - 69 779 2,521
Dec. 17 1 13 5 11 23 53 554 1,824
Totd recovered (Ri): 15 50 111 77 105 98 45 23 Totd: 23,969
Tota carcasses
marked (Mi): 34 217 268 306 343 259 163 75

Adjusted estimate d/: 22,338

al Includes marked carcasses recovered.

b/Schaefer (1951) estimate equation: N =£( Rij x (Mi/Ri) x (Cj/Rj) ).

¢/ Includes carcasses observed during the first marking period, for purposes of calculating the second recovery period population estimate.

d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where total marked carcasses (Mi) from the second marking period on was subtracted from the total

estimate, i.e. 23,969 - 1,631 = 22,338.

—-02Z-



-21-
Yuba River - by Lawence G Preston

Sprina run. The stretch of the Yuba River downstream of the
mouth of Deer CGreek to the HAW.20 bridge was surveyed on 9
Cct ober 1985, during which four dead and 50 |ive sal non, and 50
redds were observed. However, because of the inability to
di stingui sh between spring- and fall-run fish, no estimate for
the spring run was nade.

Fall run. Nine vveekl&carcass mar k- and-r ecovery survegs
were conducted between 16 October and 12 December in”the Yuba
River from Rose Bar downstream to the Marysville dunp. No
surveys were conducted upstream of Rose Bar, although sone
sloavvm ng does occur between there and Englebright Dam River
flow was a constant 18.4 n'/s 5650 cfs) until the last two
surveys when it increased to 23.8 n'/s (1,000 cfs). Flows
downstream of Daguerre Point Dam were usuaIIP/ 2.8 to 5.7 m (100-
200 cfs) less than upstream of the dam due to diversions to

Hal | wood- Cordua Irrigation District. Visibility through the
water was at least 3.1 m (10 ft% for nost of the period; only
decreasing to less than 1.5 m (5 ft) during the 4 Decenber
survey.

Usi ng carcass mark-and-recovery data, the nodified Schaefer
equation estimated 13,042 salnon as the spawner g)opul ation

bet ween Rose Bar and the Marysville dunp (Table 5). This was an
I ncrease of about 35% over the 1984 popul ation, and slightly
greater than the average run size from 1975 to 1984 (Appendix 5).

The conposition of the 1985 fall run was 35.2% male adults (FL 2

68 cm[26.8 in]), 20.0% male grilse (FL < 68 cn), 42.4% femal e
adults, and 2. 4% female grilse.

Dry Creek (Yuba County) - by Lawence G Preston

Fall run. Durin% a survey on 19 Decenber 1985, | wal ked 2.4
km (1.5) of this creek on Bealé Air Force Base, but did not
observe any sal non nor Ez)osmvely identify any redds. The base
warden, Richard Helms, later reported counting four redds and
seeing seven sal non caught by anglers in the area, and felt that
about 25 salnon entered this streamin 1985.

Bear River (Sutter County) - by Lawence G Preston

Fall run. | did not see any evidence of salnmon using the
Bear River, during surveys on 1 November and 6 Decenmber 1985, in
the vicinities of the South Sutter Irrigation District diversion
dam and the Hudson Road, HW.65, and .70 bridges. Based on
%hleget observations, | concluded that no salnon spawned in this
ributary.



TABLE 5. Mark-and-recovery Data Used to Estimate the 1985 Fal-run Chinook Samon Spawning Population in the Yuba River From

Rose Bar to the Marysville Dump.

Total
marked Totd
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population

Recovery Oct. Oct. Oct. Nov. Nov. Nov. Nov. Dec. recovered observed estimate
period (j) 16-17 23-24 30-31 6-7 13-14 20-21 27-28 4-5 (Ri) Q) a/ (N) b/
Oct. 23-24 3 - - - - - - - - - - - - - - 3 111 ¢/ 1,110
Oct. 30-31 2 12 i - - - i - 14 595 1,902
Nov. 6-7 1 3 43 - - - - - - - - - - 47 778 1,935
Nov. 13- 14 1 25 81 - - - - - - - - 107 1,173 2,827
Nov. 20-21 7 31 89 - - - - - - 127 964 2,139
Nov. 27-28 7 14 24 46 - - - - 91 694 1,915
Dec. 4-5 4 5 16 10 - 35 463 1,751
Dec. 11-12 1 1 7 12 17 38 168 669
Total recovered(Ri) 6 16 82 131 119 69 22 17 Total: 14,248
Total carcasses
marked (Mi): 60 33 192 319 254 224 132 52

Adjusted estimate d/: 13,042

al Includes marked carcasses recovered.
b/ Scheefer (1951) estimate equation: N = £.( Rij x (Mi/Ri) x (Ci/Rj)) .

¢/ Includes carcasses observed during the first marking period, for purposes of calculating the second recovery period population estimate.
d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where total marked carcasses (Mi) from the second marking period on was subtracted from the total

estimate, i.e. 14,248 - 1,206 = 13,042
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Arerican River - by Phillip V. Hansen

Fall run. \Weekly carcass mark-and-recovery surveys were
made between 4 Novenber and 24 Decenber 1985 in the 15-km (9-m)
stretch of the American River from Gistml|l Dam upstreamto the
Ni mbus Hatchery racks. River flows in this section were near
45.2 mw’/s (1500 cfs) for the entire survey period, and visibility
through the water ranged from0.3 mto 2.4 m(1 - 8 ft). The
spawner pOI\PUI ation in the N nmbus Basin (upstream of the N nbus
racks to N nbus Dan) was al so surveyed through counts of
carcasses found along the shore or on the racks.

The sal non spawner popul ation of the Gistmll Dam to N nbus
racks section, estimated using the nodified Schaefer equation

wi th mark-and-recovery data, was 55,146 fish (Table 6).

Before the N mbus racks were renoved in Novenber, 828 carcasses
were counted in the Ninbus basin. The recovery rate of carcasses
inthis area was 8% for a total of 974 salnon upstream of the
racks. Conbining this number with the downstream estimte and an
addi tional 9,093 sal mon which entered N nbus Hatchery (Ducey
1987) gave a total American R ver 1985 fall-run spawning

popul ation of 65,213 fish. This was about 65% higher than the
1984 popul ation, and nmore than one and one-half times |arger the
average run size from 1975 through 1984 (Appendix 5).

The conposition of 857 of the carcasses used for the mark-and-
recovery estimate was 35.8% nmale adults (FL > 68 cm[26.8 in]),
51. 7% female adults, and 12.5% grilse (FL < 68 cm). In
conparison, fall-run salmon entering the hatchery in 1985
co_n|5| sted of 36.8% male adults, 48.8% fenale adults, and 14.4%
grilse.

CH NOOK SALMON PCPULATIONS FOR THE SAN JOAQUIN RIVER

Sal mon spawni ng popul ati ons were surveyed for the Cosummes,

Mokel utme,  Stani sl aus, Tuol umme, and Merced rivers of the San
Joaquin River system (Figure 4). A total of 77,749 chinook

sal non, consi sti ng entirely of fall-run fish, spawned in the San
Joaquin River tributaries 1n 1985 (Appendix 4).

Cosumtmes River and the Mkel ume River

Cosummes River - by Phillip V. Hansen

Fall run. In 1985, surveys of chinook sal mon spawners in
the Cosumes River were conducted in |ate Novenber arter river
flows reached a level allow ng salnon access to upstream spawni ng
habitat. Five surveys were nade on-foot in the 4.0-km (2.5.n)
river stretch from Mchigan Bar downstream to the HAY. 16 bridge
from 2 Decenber 1985 to 2 January 1986. River flows decreased



TABLE 6. Mark-and-recovery Data Used to Estimate the 1985 Fall-run Chinook Salmon Spawning Population in the American River From the
Nimbus Racks to Gristmill Dam recreation Area.

Total
marked Total

Number of marked carcasses recovered from marking period (i): carcasses carcasses Population

Recovery Nov. Nov. Nov. Nov. Dec. Dec. Dec. recovered observed estimate
period (j) 4-5 12- 14 18-20 25-27 3-4 9-10 16-17 (R) (C) o (N) b/
Nov. 12-14 8 - - - - - - - 8 2,177 ¢l 24,491
Nov. 18-20 53 o - - - - 53 2,623 7,712
Nov. 25-27 12 63 - - - - 75 2,382 9,124
Dec. 34 2 10 23 - - - 35 1,422 7,860
Dec. 9- 10 2 10 13 - - 25 708 3,841
Dec. 16-17 1 2 4 13 - 20 385 1,770
Dec. 23-24 1 5 17 23 330 1,303
Tota recovered (Ri): 8 67 76 36 17 18 17 Total: 56,101

Total carcasses
marked (Mi): 9 197 304 231 83 77 63

Adjusted estimate d/: 55,146

al Includes marked carcasses recovered.
b/ Schaefer (1951) estimate equation: N = £( Rij x (Mi/Ri) x (Cj/Rj) ).
¢/ Includes carcasses observed during the first marking period, for purposes of calculating the second recovery period population estimate.

d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where total marked carcasses (Mi) from the second marking period on was subtracted from the total
estimate, i.e. 56,101 - 955 = 55,146.
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from33.1 m’/s (1170 cfs) at the start of the surveys to 3.4 n¥/s
(121 cfs) near the end.

Ei ghty-si x carcasses were observed at a recovery rate of 39% It
was estimated that 220 fall-run salnmon spawned in the Cosummes
River in 1985. This run size was a |arge decrease over 1984's
run of about 1000 fish, but was nore typical of the |ow

popul ati ons seen since 1978 (Appendix 5).

Mokel ume River - by Phillip V. Hansen

Fal | run. In 1985, carcass surveys were conducted over a
ei ght -week period from7 Novenber to 27 Decenber in the 8-km 5-
m) stretch of this river fromthe Mkelume River Fish _
Instal | ati on downstream to Mackville Road. River flows renained
fairly constant near 5.7 n’/s (200 cfs), wth visibility through
the water ranging from0.3 m(1 ft) to 1.2 m(4 ft).

A total of 1,268 carcasses was recovered at a recovery rate of
17% for an estimated 7,459 spawners in the run. Conbined wth
the 223 sal non which entered the Fish Installation (Estey 1987),
resulted in a total spawner popul ation of 7,682 salmon for 1985.
This was a decrease of 7% fromthe 1994 popul ation, but was still
wel | above the average of populations estimated from 1975 through
1984 (Appendi x 5).

The conposition of 118 of the carcasses was 26.3% nale adults (FL
> 67 cm([26.4 in]), 67.0% femle adults, 4.2% male grilse (FL <
67 cm), and 2.5% female grilse. In conparison, the salnon which
entered the Fish Installation were 53.4% male adults, 29.1%
female adults, and 17.5% gril se.

Stanislaus River to the Mrced River

Stanislaus River - by James R Wite

Fall run. Four surveys between 30 Cctober and 11 Decenber
1985 were made on-foot to count sal non carcasses and live fish in
the area from Goodwin Damto Two Mle Bar. Wekly carcass mark-
and-recovery surveys were conducted between 17 Cctober and 17
Decenmber from Knights Ferry downstream 9.6 km (6 m) to O ange
Bl ossom bridge; from the Orange Bl ossom bridge downstream to
Cakdal e bridge, a distance of 9.6 km(6 m); and fromthe Cakdal e
bridge downstream 2 km (1.2 m) to the U S Arny Corp of
Engi neers' (Cakdal e Recreation Area ﬁthi s last section was
surveyed onI% twice). Redds were also counted during the carcass
surveys in the above sections, as well as in the 9.6 km (6 m)
stretch fromthe Cakdale Recreation Area downstreamto the
Riverbank bridge. River flows during the surveys ranged from 7.6
to 8.5 m¥/s (270 - 300 cfs), and water tenperature ranged from
13.3°C (56°F) in |late Cctober to 9.4°C (49°F) in m d- Decenber.
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Water clarity was high and observation conditions were excellent
for nost of the surveys until after 25 Novenber.

During the surveys upstream of Two MIle Bar, 269 carcasses were
counted, nost of them seen in the vicinity of the Bar. For.
aPprox[ mately 3.2 km (2 m) downstream of Goodwin Dam the river
flows in a steep-walled canyon, making nmuch of it difficult to
survey. This stretch of river contained little spawning habitat,
as the substrate is primarily bedrock and boul ders. Sal nron wer e
probably present throughout this area since we observed at | east
40 live and 17 dead fish in the 0.8 km (0.5 m) inmrediately
downst ream of the Dam From these observations, it was felt
that about 1,000 sal non spawned in this section of the river.

The estinmated spawner popul ation between Knights Ferry and the
Oakdal e Recreation Area, calculated using the nodified Schaefer
equation with the mark-and-recovery data, was estimated to be
11,101 salnon (Table 7). Based on redd counts, this popul ation
represented 89% of the spawners from Knights Ferry to Riverbank,
so the estimated population for the entire stretch was 12,473
salmon.  Wth the nunber of salnon thought to be upstream of
Knights Ferry, the total estimated Stanislaus River 1985 fall-run
spawner popul ation was 13,473 sal mon (Appendi x 4). This run size
was an increase of 18% over the 1984 popul ation, and was the

| argest spawner population for this river in the past ten years

(Appendi x 5).

The 1985 run was conposed of 34.4% male adults (FL > 61 cm|[24
in), 56.2%fenmale adults, 3.2%nale grilse (FL < 61 c¢cm, and
6.2% female gril se.

Tuolume R ver by Murice Fjelstad

Fall run. The 1985 fall-run sal non spawner surveys in the
Tuol ume River were conducted from 29 CQctober through 20
Decenber, partially within a 45-day period (17 Cctober through 1
Decenber) of water releases from New Don Pedro Dam whi ch,
mai ntained stable river flows at 8.5 m¥/s (300 cfs). As in 1984,
this year the period of stable flows was agreed upon wth Mdesto
and Turlock irrigation districts to occur earlier in the spawiing
season, with the intention of facilitating adult salnon
i mmgration and spawning. The 8.5-m’/s flow | evel was al so a
departure fromlast season's 11.3-m’/s (400 cfs) mnimum fl ow,
based on an in-stream flow study, which suggested that the |ower
flow would suffice to provide adequate spawni né; habi t at . Fl ows
continued at about 8.5 m’/s even after the 45-day period due to
the relatively dry preceding year. These flows allowed the
spawner surveys to continue until the run had, for the nmost part,
ended; | believe that an insignificant proportion of the run was
not accounted for after surveys were termnated. Visibility
through the water was good until 25 Novenber, after which turbid
condi tions exi sted.



TABLE 7. Mark-and-recovery Data Used to Estimate the 1985 Fall-run Chinook Salmon Spawning Population in the Stanislaus River
From Knights Ferry to the Oakdale Recreation Area

Tota
marked Tota
Number of marked carcasses recovered from marking period (i): Carcasses Carcasses Population
Recovery Oct. Nov. Nov. Nov. Nov. Dec. recovered observed estimate
period (j) 1728-29 6 - 8 14- 15 19-22 25-27 3-4 Rj (C) & (N) b/
Nov. 6-8 16 - - - - - - - - - - 16 777 v} 1,892
Nov. 14-15 5 17 - - - - - - - - 22 637 1,893
Nov. 19-22 1 7 19 - - - - - - 27 726 2,398
Nov. 25-27 1 5 7 22 - - - - 35 713 2,556
Dec. 3-4 1 2 7 10 - - 20 282 1,361
Dec. 13,17 1 1 5 6 4 17 294 1,444
Total recovered (Ri): 23 31 29 34 16 4 Total: 11344

Total carcasses

marked (Mi): 56 97 99 129 96 22
Adjusted estimated/: 11,101

a Includes marked carcasses recovered.

b/ Schaefer (1951) estimate equation: N = €( Rij x (Mi./Ri) x (Cj/R}) ) .

¢/ Includes carcasses observed during the fiit marking period, for purposes of calculating the second recovery period population estimate.

d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where total marked carcasses (Mi) from the second marking period on was subtracted
from the total estimate, i.e. 11,544 - 443 = 11,101.
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\Weekly carcass mark-and-recovery surveys were conducted from dd

La Grange bridge downstream to Neilsen Ranch (formerly Reed

Gavel Plant) near Waterford, a distance of 27.3 km (17 m).

Surveys during the peak sgamning period were also nade to count

redds fromAd d La Gange bridge upstreamto LaGange Dam (1.6 km

&1 ?%])l])and from Nei |l sen Ranch downstream to CGeer Avenue (12.9
m ml).

The spawni ng population in the river section between Ad La

G ange bridge and Neilsen Ranch, cal cul ated from mark-and-
recovery data using the nodified Schaefer equation, was estinmated
to be 36,290 salnon (Table 8). The spawning population for the
two sections up- and downstream of the mark-and-recovery area was
determined fromtheir relative redd proportions. A total of
2,577 redds was counted between O d La Gange Bridge and Neil sen
Ranch. A total of 287 redds was counted in the other areas, and
constituted 10% (287/2,846) of the season's redds. Assum ng that
the estimted 36,290 spawners represented 90% of the run, then
4,032 sal non spawned in the other areas, and the total estimated
1985 fall-run spawner popul ation for the Tuolume River was
40,322 salnmon. This was alnost three-tines the run size of 1984,
and was the |argest population in the Tuolume River for the past
ten years (Appendix 5).

O the 932 carcasses exanm ned, 42.8% were male adults (FL 2 61 cm
é24 in]), 53.6% were fenmale adults, 0.9% were male grilse (FL <
1 cm, and 2. 7% were female gril se.

Merced River - by Robert Reavis

Fall run. Fall-run sal non spawner surveys in the Merced
River started on 7 Novenber 1985 and ended on 13 Decenber. River
flows increased fromb5.1 m’/s (180 cfs) in Novenber to 14.2 w’/s
(500 cfs) for the first week of Decenber, then resumng the
fornmer level until the end of the surveys. Visibility through
the water ranged from1.8 to 2.7 m(6-9 ft) during nost of the
survey peri od.

Weekly carcass mark-and-recovery surveys were concentrated in the
16.1 km (10 m) stream section from Crocker-Huf fman Dam
downstream to the HW.59 bridge. Surveys were not possible
downstream of HWY.59 due to heavy growths of water hyacinth
The sPamning popul ation in the river fromthe Damto HAY.59 was
calcul ated using the Schaefer equation wth mark-and-recovery
data, resulting in an estimated 10,389 salnon for this section
Table 9). The spawning popul ati on downstream of HWY.59 was
erived from that of the upstream section based on the historic.
distribution of spawning activity from 1971to 1981. During this
period, an average proportion of 30% of the redds occurred
downstream of HWY.59, so it was assumed that the spawner
popul ation for this area in 1985 was 4,452 salnon, bringing the
nunber of in-river spawners to 14,841 fish. An additional 1,211



TABLE 8. Mark-and-recovery Data Used to Estimate the 1985 Fall-run Chinook Salmon Spawning Population in the Tuolumne River From
Old LaGrange Bridge to Nielsen Ranch.

Tota
marked Tota
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population
Recovery Oct. Nov. Nov. Nov. Nov. Dec. Dec. recovered observed estimate
period (j) 29-31 5-6 12-14 19-21 25-27 3-5 10-11 (Rj) (C) o (N) b/
Nov. 5-6 8 -- -- - 8 938 C/ 3,037
Nov. 12-14 7 il - - - -— - - - 38 1,900 5,226
Nov. 19-21 5 18 31 - -- -- - 54 2,542 6,530
Nov. 25-27 1 11 29 33 - - - - 74 308 9,819
Dec. 35 4 7 16 23 - - - - 50 1,879 6,881
Dec. 10-11 4 2 17 6 - - 29 885 3,338
Dec. 16-20 3 2 11 4 20 498 2,286
Total recovered (Ri): 21 64 74 51 42 17 4 Total: 37,117

Total carcasses
marked (Mi): 68 169 179 215 161 74 29

Adjusted estimate d/: 36,290

al Includes marked carcasses recovered.

b/ Schaefer (1951) estimate equati : N = Z( Rij x (Mi/Ri) x (Cj/Rj) ) .

¢/ Includes carcasses observed during the first marking period, for purposes of calculating the second recovery period population estimate.

d/Adjustedestimate reflects the modified Schaefer equation (Hoopaugh 1978), where total marked carcasses (Mi) from the second marking period on was subtracted
from the total estimate, i.e. 37,117 - 827 = 36,290.
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sal mon were observed during Merced River Fish Facilit?/ operations
(Cozart 1987), for a total 1985 fall-run spawner popul ation of
16,052 salmon. This was a 46% decrease from the 1984 popul ati on,
but still well above the average popul ation for the past ten
years (Appendix 5).

From exam nation of 535 of the carcasses observed during the
surveys, 41.3%were nale adults (FL > 61 cm[24 in]), 55 7% were
female adults, 0.7% were nale grilse (FL < 61 cnm, and 2.3% were
female grilse. In conparison, salmon at Merced R ver Fish
Fa_clility were 42.4% nmale adults, 50.4% female adults, and 7.2%
grilse.

SUMVARY

The 1985 Central Valley chinook sal non spawni ng escapenent was
386, 753 fish (Table 103/, hi gher than the 1984 total of 285, 464
salmn. In the Sacramento R ver, the late-fall run was slightly
| ower, and the spring run was considerably higher than |ast year.
The winter-run popul ation was al nost double the 1984 run size,

but still remained at a critically low level. The 1985 fall runs
were greater than those for the previous year in alnost every
major tributary, except the Cosummes, Mbkelume, and Merced
rivers. Although the Merced River escapenent was |ess than the
record high 1984 run size, it still exceeded the average run size
for the last ten years.



TABLE 9. Mark-and-recovery Data Used to Estimate the 1985 Fall-run Chinook Salmon Spawning Population in the

Merced River From Crocker- Huffman Dam to the Highway 59 Bridge.

Total
marked Tota
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population
Recovery Nov. Nov. Nov. Nov. Dec. recovered observed estimate
period (j) 7-8 14- 15 21-22 26-27 5-6 (Rj) (Cj) o (N) b/
Nov. 14-15 19 - - - - - - - - 19 984c/ 2,204
Nov. 21-22 4 34 -— - - - - 38 867 2,164
Nov. 26-27 1 20 46 - - - - 67 1,467 3,636
Dec. 5 -6 0 0 7 29 - - 36 475 1,460
Dec. 12-13 1 3 1 7 1 13 385 1,328
Total recovered (Ri): 25 57 54 36 1 Tota: 10,792
Total carcasses
marked (Mi): 56 144 133 116 10
Adjustedestimated/: 10,389

al Includes marked carcasses recovered.
b/ Schaefer (1951) estimate equation: N = £ ( Rij x (Mi/Ri) x (Cj/R)) ) .

Includes carcasses observed during the first marking period, for purposes of calculating the second recovery period population estimate.

d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where total marked carcasses (Mi) from the second marking period on

was subtracted from the total estimate, i.e. 10,792 - 403 = 10,389.



-33-

TABLE 10. Summary of 1985 Sacramento-San Joaquin R ver System
Chi nook Sal nmon Spawni ng Popul ati ons.
_ Lat e- _ _

Spawni ng fall W nt er Spring Fal |

area run run run run Conbi ned

Sacranent o

mai nst em 9, 999 5,048 12, 913 98, 900 126, 860

Sacranent o

tributaries 181 a/ -- 2,308 b/ 179, 655 ¢/ 182, 144

San Joaquin

tributaries 77,749 77,749

Totals: 10, 180 5, 048 15, 221 356, 304 386, 753

a/ Battle Creek population only.
b/ Estinmates were not nade for the Yuba River and Antel ope Creek.
¢/ Estinmates were not made for Cottonwood, Craig, and Toomes creeks.




APPENDIX 1. Adjusted Chinook Salmon Counts and Estimated Numbers of Each Run at Red Bluff Diversion Dam
From 14 October 1984 through 4 January 1985.

Run proportions
Adjusted Number of . Late—fall Winter Spring Fall
salmon salmon % of fish Estimated % of fish Estimated % of fish Estimated % of fish Estimated
Period counta/ examinedb/ examined numberc/ examined number ¢/ examined number ¢/ examined number ¢/

140ct — 29 Dec'84 &/ 5,481

25-May 457 27 14.8 68 852 339
01-Jun 316 29 138 4 82 n
08—Jun 42 19 105 51 89.5 431
15-Jun 578 11 52 526

10-Nov — 16—Nov ‘ 1,340 . 14.8 852 1,142
17-Nov — 23—-Nov 1,784 . 71.0 1267
7

29-Dec = 04~Jan 760 43 86.0 654 47 36 93 71
Total: 97,707 ¢/

Total for 1985 calendaryear g~ 121,608 2,143 9,134 4,020 10,747 97,707

a/ Actual weekly counts were expanded to adjust for periods when the fishways were open and no observations were made.

b/ Salmon in the fishway trapping facility which were examined to determine the run composition, based on relative spawning readiness.
¢/ Adjusted count x Proportion of examined fish assigned to run.

&/ Estimated number represents salmon passing the dam during this period in 1984 that were expected to spawn in 1985,

¢/ Total estimated number of potential spawners during the 1985 calendar year.

{/ Includes a total of 207 fish trucked to Coleman National Fish Hatchery from Keswick Dam.

g/ Including late—fall-- and winter—run 1986 potential spawners.



APPENDIX 2. Estimated Monthly Sport Catch of 1985 Chinook Salmon Runs in the Sacramento River between Keswick Dam and Red Bluff Diversion [

Distribution of estimated catch by run

Total Late—fall Winter Spring Fall
sport % at Estimated % at Estimated % at Estimated % at Estimated

Year Month catch a/ RBDD b/ catch ¢/ RBDD b/ catch ¢/ RBDD b/ catch ¢/ RBDD b/ catch ¢/
1984 OCT 122 715 9

NOV 100 323 32

DEC 50 799 40
1985 JAN 5 88.7 4 113 1

FEB 22 559 12 44.1 10

MAR 77 11.0 8 89.0 69

APR 201 6.8 14 81.6 164 116 23

MAY 123 Total: 119 d/ 19.4 24 806 99

JUN 105 7.0 7 92.0 97 1.0 1

JUL 319 03 1 21.7 69 78.0 249

AUG 646 Total: 276 d/ 120 71 88.0 569

SEP 3,380 4.6 155 95.4 3,225

OoCT 971 42 41 2.8 27 93.0 903

NOV 174 343 .60 Total: 547 d/ 65.7 114

DEC 69 728 50 1.7 1 ’ 25.5 18

Total: 5,079 d/
1985 calendar year total: 189 277 547 5,079

a/ The total catch was expanded from 1985 landings reported only from fishing resorts, by using the average ratio between both resort and boat launch area lan¢

seen during 1967-1974.

b/ Proportion of salmon in the Red Bluff Diversion Dam fishway trapping facility which was assigned to the run, as determined by relative spawning readiness.

¢/ Monthly sport catch x Run proportion.
d/ Total catch of 1985 spawners.

-9€—
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APPENDD( 3. Summary of 1985 Population Estimates for Sacramento River System Chinook Salmon Runs.

Estimated number of fish

River area Late~ Winter Spring Fall
Tributary fall run un un run _Total
Keswick Dam to Red Blaff
Sacrameato River maiastem a/ 8,136 b/ 3,684 10,200 52,120 74,140
Clear Creek o/ - - 700 700
Cottoawood Creek o/ - - ¢/ -
Battle Creek ‘ i
Coleman National Fish Hatchery 181 - - 27,016 27,197
Downstream of hatchery - - - 12,792 12,792
(Totals for tributary):  ( 181) - - (39,808 ) ( 39989)
Totals for area: 8,317 3,684 10,200 ) 92,628 114,829

Red Bluff to Princeton Ferry
Sacrameato River maiastem

Red Bluff to Tehama Bridge 1,685 1,364 2,713 25,595 31,357
Tehama Bridge to Woodson Bridge 119 -- - 8,826 - 8,945
Woodson Br. to Princeton Ferry 59 - - 7,607 7,666
Tehama~Colusa Spawning Channel 0 -- - 4,752 4,752
(Totals for tributary): ( 183) ( 1364) ( 2713) ( 46,780 ) ( 52,720 )
Salt Creek ¢/ - el - -
Aantclope Creeck - - <f c/ --
Craig Creek o/ - - o/ -
Mill Creek c/ - 121 3,840 3,961
Toomes Creek : - - - c/ -
Deer Creek </ - 301 900 1,201
Totals for area: 1,863 1,364 3,135 51,520 57,882

Butte Creek to Americaa River

Big Chico Creek - - 0 25 25
Butte Creek ' - - 254 100 354
Peatker River
Feather River Hatchery - - 1,632 5,811 7,443
Downstream of hatchery - -- o 50,191 50,191
(Totals for tributary): - -— 1632) ( 56002) (  57,634)
Yuba River - == cf 13,042 13,042
Dry Creck (Yuba Couaty) - - - 2 25
Bear River (Sutter Couaty) - - - 0 0
American River
American River Hatchery - - - 9,093 9,093
Downstream of hatchery - - - 56,120 56,120
(Totals for tributary): ' ( 65,213 ) ( 65,213 )
Totals for area: 0 0 1,836 134,407 136,293
Sacramento River system totals: 10,180 5,048 15,221 278,555 309,004

a/ Includes numbers of fish for tributaries not surveyed in the river area.

b/ Includes 207 fish from Keswick Dam that were transported to and spawned at Coleman Hatchery.
¢/ No estimate.



APPENDIX 4. Summary of 1985 Population Estimates for San Joaquin River System Chinook Salmon Runs.

Estimated number of fish
Late—fall Winter Spring Fall
Tributary run run ~run run Total
Consumnes River - - - 220 220
Mokelumne River ‘
Mokelumne River Fish Installation - —- - 223 223
Downstream of installation —-— — - 7,459 7,459
(Totals for tributary): - - —— ( 7,682) ( 7,682 )
Stanislaus River - - - 13,473 13,473
Tuolumne River — - -~ A 40,322 40,322
Merced River
Merced River Fish Facility - - —— 1,211 1,211
Downstream of facility - - - 14,841 14,841
(Totals for tributary): - -— —— ( 16,052 ) ( 16,052 )

San Joaquin River system totals: 77,749 71,749




APPENDIX 5. Summary of Sacramento— San Joaquin River System Spawning Population Estimates from 1975 through 1985.

Tributary Estimated population size . 1975-1984

Race 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 average
Sacramento River system ) '
upstream of Red Bluff
(excluding Battle Creek)

Late—fall run 19,261 15,908 9,210 12,479 10,284 9,361 6,423 4,899 14,984 7,140 8,136 10,995

Winter run 22,579 33,029 16,470 24,735 2,339 1,142 19,795 1,233 1,827 - 2,662 3,684 12,581

Spring run 10,234 25,095 13,453 5,669 2,856 9,363 20,655 23,156 3,854 7,823 10,200 12,216

Fall run 55,102 51,986 39,579 a/ 35,500 47,758 21,961 33,289 20,567 27,326 41,805 52,820 37,255
Battle Creek ' '

Fall run 4,857 5,444 b/ 3,652 13,159 - 14,443 17,205 26,795 13,983 29,893 39,808 12,943
Sacramento River
mainstem downstream
of Red Bluff ,

Fall run 31,461 37,530 45,743 47,973 67,388 30,453 42,724 23,833 32,018 19,166 46,780 37,829
Feather River

Spring run ¢/ 691 699 185 202 250 269 469 1,910 1,702 1,562 1,632 794

Fall run 43,000 62,000 46,452 37,759 32,505 35,295 53,020 55,519 30,522 7 51,056 56,002 44,713
Yuba River

Fall run 5,641 3,779 8,722 7,416 12,430 12,406 14,025 39,367 13,756 9,665 13,042 12,721
American River

Fall run 39,543 28,374 48,473 21,091 47,666 49,802 64,055 43,898 35,300 39,696 65,213 41,790
Cosumnes River v :

Fall run 725 0 b/ 100 150 200 b/ b/ 200 1,000 220 238
Mokelumne River ] '

Fall run 1,900 473 250 1,086 1,507 3,231 4,954 9,372 15,861 8,298 7,682 4,693
Stanislaus River .

Fall run 1,200 600 0 50 110 100 1,000 b/ 500 11,439 13,473 1,500
Tuolumne River ‘

Fall run 1,600 1,700 450 1,300 1,183 559 14,253 7,126 14,836 13,689 40,322 5,670
Merced River _ )

Fall run 2,400 1,900 350 625 2,147 3,006 10,415 3,263 18,248 29,749 16,052 7,210

a/ Includes salmon which spawned in Battle Creek.
b/ No estimate made.
¢/ Numbers are only those salmon which entered Feather River Hatchery; natural spawner estimates were not made.



