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ABSTRACT

This report covers the 35th annual inventory of chinook sal non,

t shawytscha, spawner populations in the Sacranento-San Joaquin River system
It is a conpilation of reports estimating the fall-, winter-, late-fall-, and
spring-run sal non spawner popul ations for streans which were surveyed.

Estimates were made from counts of fish entering hat cheries and nmigrating past
dams,I from surveys of dead and live fish and redds on spawning areas, and from
aerial counts.

The estimated 1987 total escaperment of chinook salmon in the Central Valley

was 334,362 fish. This total consisted of 302,447 fall-, 14,128 spring-,
2,045 winter- and 15,742 late-fall-run spawners. Al of the spring-,
[ate-fall-, and winter-run salnon were estimated to be in the Sacranmento River

system while 26,799 fish of the fall run were in the San Joaguin R ver
system

Despite decreases of spawner popul ations from 1986 levels in nost Central
Valley tributaries, the total 1987 salnobn stock was overall slightly larger
than the previous year's. The only San Joaquin River systemrun to show an
increase from 1986 popul ations was the Tuolumme River fall run. Ten-year
record high late-fall and fall runs were estinated for the nmainstem Sacranento
River upstream of Red Bluff. The winter run in the same area continued to
decrease fromits critically low |evel.

I Inland Fisheries Admnistrative Report No. 97-4.
Submtted for publication March 1997.
California Department of Fish and Gane,
1416 Ninth Street, Sacramento, California 95814.



| NTRODUCTI ON

The Sacranento-San Joaquin R ver system (Figure 1), which flows
through California's Central Valley, is the principle producer of
chinook sal non caught in the state's ocean fisheries. Its salnon
runs also contribute significantly to the ocean fisheries of
Oregon and Washington. “This report is the 35th conpilation of
chinook sal non spawner stock surveys; the sPrlng and fall runs
have been nonitored since 1953, and |ate-fall and w nter runs
since 1971. The four runs are described as follows:

1) Late-fall run These fish spawn mainly in the upper
Sacramento River and its tributaries near” and upstream of
Red Bluff. They arrive in this area in early Novenber
through February, wth spawning occurring from January

through early April. Adults are usually larger in physical
size than the fall- and winter-run fish spawiing in the sane
ar ea.

2) Wnter run. These fish spawn alnost entirely in the
Sacranento Rver and its tributaries upstream of Red Bl uff,
arriving in late Decenber through md-July, and spawning
fromApril to early August.

3) Spring run. Once widespread in Central Valle
tributaries, this run has 8|sappeared from many gf t he
streams in which dam construction has blocked access to
spawni ng habitat. Sprln?-run spawners return to the system
from the ocean in Mirch tThrough June, oversunmmer in holding
pools, and spawn fromlate August through early Qctober

4) Fall-run. These are presently the nost nunerous and

wi dely distributed salmon in the Central Valley. They enter
the river fromthe ocean in June through Novenber and” spawn
fromearly October through early January.

Monitoring of sal mon spawner escapenent in Central Valley
tributaries is an inportant conponent of the California
Department of Fish and Game's (CDFG fishery managenent effort.
The prinmary objectives of this work are to ‘determne size and sex
conposi tion of spawner popul ations, and to recover coded-wre-

t agged sal non. y changes in spawning distribution and habit at
conditions that may adversely affect salnon are noted to
determne if corrective action is necessary.
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FIGURE 1. Sacramento-San Joaquin river
Central Valley.
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GENERAL METHODS

During 1987, spawner stock data were collected in most Central
Valley tributaries known to support chinook salmon runs by:
monitoring fish entering hatcheries and migratinq past dams;
conducting stream surveys in spawning areas for live fish,
carcasses, and redds; or making aerial counts. The data i
collected usually represented only a sampling of the tributaries”
spawners. For some tributaries, although surveys were conducted,
data were not sufficient to calculate a spawner population size;
In some such cases, a decision of the number of spawners present
was arrived at by "best professional judgement".

Calculated estimates of spawner populations most often employed
an expansion of data based on marking and recovering salmon
carcasses. Estimates for some tributaries were derived directly
from counts of carcasses based on a surveying efficiency. The
proportion of carcasses marked during a previous survey that were
recovered in the following survey (recovery rate) was used to
expand the number of carcasses observed during the season In a
tributary; all counted carcasses were cut in half to prevent
recounting.

In other streams, fresh carcasses, identified by clear eyes, were
marked with colored ribbon or tape throughout a series o

surveys, and released into moving water of the stream for

recovery during subsequent trips. As part of this methodology,
carcasses marked durln? individual 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 calculation of estimated
spawner  numbers from this type of mark-and-recovery data employed
one of the following equations:

1) amodification of the Schaefer (1951) equation, which was
initially used in the 1976 Central Valley spawner stock
report (Hoopaugh 1978b);

) M, C
N‘E (RinEXEj) -Ei Mi

where N = estjq?ted spawner population for the entire survey
period,

the number of carcasses marked in the ith
marking period which were recovered in the jth
recovery period,

R‘,

number of carcasses marked in the 1th marking
period,
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R, = total number of marked carcasses recovered from
the i1th marking period,

total number of marked carcasses recovered during
the jth recovery period,

Rj

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

M, = total carcasses marked from the second marking
period on. Subtraction of this factor adjusted
for replacement of recovered marked fish.

2) the "Petersen"™ equation as presented by Ricker (1975);

N= MxC
R

where N = estimated spawner population,

M = total number of carcasses marked,

C = total number of carcasses observed, including
those with marks, and

R = total number of marked carcasses recovered.

More specific details of surveys (timing, duration, location),
or other estimation methods are presented under the following
individual tributary headings.
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CHI NOOK SALMON SPAWNER POPULATI ONS FOR THE
SACRAMENTO RI VER SYSTEM

Keswick Damto Red Bl uff Diversion Dam

Sﬁawner popul ation sizes were estimated for all four runs of
chinook salmon in the Sacranento R ver minstem (Figure 2)
upstream of Red Bluff Diversion Dam (RBU%, . Battle Creek was the
onIY tributary in this area for which individual late-fall- and
fall-run population estimtes were made. Spawning distribution
in the minstem was determned from aerial redd counts.

I'n 1987, 128,889 salnon were estimted for the Sacramento River
system between Keswi ck Dam and Red Bl uff, consisting of 100,207
fall-, 15,742 late-fall-, 1,978 winter- and 10,972 sSpring-run

fish 5 pendix 2). The Battle Creek portion of the tall run was
24,249 tish. Since surveys of tributaries in this area were not
conducted during spring- and winter-run spawni ng periods, (sic)and
numbers of these fish were included in the mainstem totals

Sacramento River Minstem- by Rchard E Painter

Estimtes of the total numbers of salnon using the Sacramento
River system upstream from RBDD during 1987 were based on daily
counts made by the U S. Fish and Wldlife Service (USFWS) and
CDFG at the dam  Counts were obtained through closed-circuit
%e|ﬁVISIOn monitoring of salnon passing through the RBDD

i shways.

Total nunbers of fish counted each week were adjusted for those
peri ods when the fishways renmained open but no counts were
possi bl e, such as when river turbidity was high, during flood
conditions when the dam gates were tenporarily opened, and when
no observations were made at night. Adjustnments to lapses in
daytime counts were made by interpolation. Ad{ustnpnts for the
non-nmonitored nighttime hours were made by mul |p|i|ng the 14-h
day counts by a "night-factor", generated from weekly night
counts.  The adjusted weekly nunber of fish was apportioned anong
the four runs based on their relative proportions seen that week
In random sanples of salnon from the dams east-bank trapping
facility (Appendix 1); salnmon were assigned to a run based on
their relative degree of ripeness.

The nunbers of spring- and fall-run salnmon passing RBDD in a

cal endar year account for the entire annual run of these races.
However, the late-fall and winter runs for a cal endar year
usual Iy include the latter part of one annual run during the
begi nning of the year, and the first part of the next annual run
at the end of that year. Approximately half of the late-fall
annual run occurs in each portion of the calendar year, while
most of the winter annual run usually occurs early in the year
with the smaller part of the following winter run at the end of
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the year. The total 1987 potential spawners for each of these
two runs was obtained by adding the aﬁproprlate estimated nunmbers
of fish fromthe 1986 cal endar Kear that would spawn in 1987, and
not including that portion of the 1987 cal endar year estimated
numbers that woul d spawn in 1988 (Appendix 1).

From 1 Decenber 1986 through 31 March 1987, the RBDD gates were
raised to facilitate upstream mgration of the winter run of
chinook salmon. Since counts for nost of the 1987 late-fall- and
winter-run fish paSS|n? the dam were not possible, estimted
numbers of these runs for this period were calculated based on
historical data. The nunber of 1987 late-fall-run sal non
estimated from counts prior to 1 Decenber 1986 was expanded to
determne the remainder of the run, using the average of
roportional distributions seen in the 1968-1985 |ate-fall runs.
| kewi se, expansion of the winter-run nunbers was estimated from
counts after 31 March 1987 using that run's 1968-1985 average
proportional distribution.

For each of the four runs, the estimted spawner popul ation
upstream of RBDD was further defined by reducing the nunber of
potential spawners by the estinated nunber of fish landed in the
sPort fishery between Keswi ck Dam and Red Bluff (Table 1); no
attenpt was nmade to account for any other prespawning nortality
in the upper river. Estimated numbers of sport-caught sal non
were also determned fromhistorical data. Late-fall-, spring-,
and fall-run 1987 catches were cal culated using the avera%e

per cent age cau%Pt of each respective run during the 1977-1986
period. ~The 1987 winter-run catch was estimted using the 1970-
1975 average catch percentage. Late-fall- and winter-run
estimated catches were also adjusted to account for a shortened
sport fishing season (an an%dr1 closure for salnmon was in effect
from 31 January through 30 March 1987).

To obtain the late-fall and fall-run population for only the

mai nstem upper Sacranento River, the nunber of potential spawners
of these runs was reduced by the estimated population in Battle
Creek (Appendix 3). The 1987 minstem estimates included all of
the winter- and spring-run salnmon, as well as sone late-fall-run
fish for unsurveyed tributaries.

Late-fall run, A total of 16,049 late-fall 1987 potentia
spawners passed RBDD in 1986 and 1987 (Appendix 1). The late-
fall sport-catch was estimated to be 307 salnon, resulting in
15,742 fish as a spawner popul ation upstream of Red Bl uff

Table 1). Three hundred forty-nine late-fall salnon entered

| eman National Fish Hatchery (CNFH) through Battle Creek
| eaving 15,393 fish as the minstem spawner popul ation
(Appendix 2). Although some late-fall-run salnon may have used
other tributaries of the upper Sacramento River, no spawner
surveys were nmade in those streanms. Nunbers of those fish are
included with the upper minstem popul ation, along with 454 |ate-
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TABLE 1. Calculation of the 1987 spawner POPL” ation for each run of
chi nook sal mon upstream of Red Bl uff Diversion Dam ( RBDD).

Nunber of fish

passing damin Esti mat ed
cal endar year: Nunmber olf Esti mat ed 1987
potentia sport spawner
Run 1986 1987 spawner s cat ch popul at i on
Lat e-
fall a/ 10,163 + 5,886 b/ = 16,049 - 307 = 15,742
Wnter al 57 + 1,941 b/ = 1,998 - 20 = 1,978
Spring -- ¢l 11, 205 = 11,205 - 233 = 10,972
Fall -- ¢/ 103,063 = 103,063 - 2,856 = 100,207
Totals: 10,163 +122,095 = 132,315 - 3,416 = 128,899

a/ Estimated numbers of there runs from 1 Dec. 1986 through 31 Mar. 1987 were calculated using the historical (1968-
1985) average proportional diibution.

b/ Totals of 7,827 late-fall- and 37 winter-run salmon passed RBDD in the latter part of 1987 (Appendix 1), and were not
included in these counts; these fish were considered 1988 spawners.

¢/ No 1987 spawners passed Red Bluff in 1986.

fall-run salmon trapped at Keswi ck Dam that were hauled to CNFH
for spawning. The estinmated |ate-fall spawner popul ation of the
ugper Sacramento River of 15,393 fish was an increase of 49% from
the 1986 popul ation of 7,811 fish. The run was over 11/2tinmes the
race's average run size from 1977 through 1986 %Appendlx 4), and
was the Iargest seen since the 1975 population of 19,261 fish
(Hoopaugh 1978a).

Wnter run. A total of 1,998 winter-run potential spawners
passed RBDD in 1986 and 1987 (Af)pendix 1). ,Thg Wi nt er-ruP\ sport-
catch was estimated to be 20 salnon, resulting in a spawner

popul ation upstream of Red Bluff of 1,978 fish (Table 1). The
wi nter-run popul ation has been critical I7y | ow for the gast flve
years, and the 1987 run size was down 17% from the 198

popul ation, and was only 26% of the average run size for the
previous 10 years (Appendix 4).

Sprin% run. A total of 11,205 spring-run potential spawners
passed RBDD in 1987 (Appendix 1). The spri ng-run_ sport-catch was
estimated to be 233 salnon, resulting in 10,972 fish as a spawner
popul ation upstream of Red Bluff (Table 1). The 1987 spring-run
spawner popul ation was a decrease of 31% from the 1986

popul ation, and 3% | ower than the average run size for the
previous 10 years (Appendix 4).
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Fall run. A total of 103063 fall-run potential spawners
passed RBDD in 1987 pendi x 1). The fall -prun qurt-cgtch was
estimated to be 2,856 sal non, resulﬂng in 100,207 fish as a
spawner popul ation upstream of Red Bluff (Table 1). A total of
24,249 fish was estimted to have entered Battle Creek, [eaving
75,958 salmon for the upper mainstem popul ation (Appendix 2).

Thi s included undeterm ned nunbers of fall-run salnon which used
other tributaries. The estimated 75,958 fall-run salnon in the
mai nstem Sacramento River upstream of Red Bluff was an increase
of about 11%over the 1986 population. The run was al nost double
the average 1978-1986 popul ation (Appendi x 4%, and was the
Ilslg(%est seen since the 1969 population of 133,252 fish (Menchen

_ Mai nstem spawning distribution. The relative redd ,
distribution of 1987 spring- and fall-run salmon in the mainstem
Sacranento River from Kesw ck Dam downstream to Red Bl uff
(Figure 2) was determned from data collected during airplane
flights between 5 October and 25 Novenber 1987 (Table 2). Al

the mainstem spring-run, and the rraﬂ)ority of the fall-run (71.1%
spawni ng occurred upstream from RBDD.

Battle Creek - by Richard E Painter

Late-fall, winter. and spring runs. Small numbers of these
three runs have been known to spawn Tn Battle Creek. However, no
spawner surveys were conducted during 1987, and the only
avai l able data were for late-fall-run salnon which entered CNFH
(349 fish) from the creek.

Fall run. Salnmon carcass counts were used to estimate the
numbers of fall-run salnon in Battle Creek. Fourteen s,urve%/s
were conducted from 14 Cctober through 2 Decenber 1987 in the 10
km (6 m) stretch of river downstream of CNFH. A total of 2,604
carcasses was counted at an recovery rate of 45% An additional
81 carcasses were counted in CGover's Ditch, an irrigation
diversion about 1 km (0.6 m) long located 1.6 km (1.0 m)
downstream from CNFH, a season's estimate for this ditch was not
possible since it was only surveyed once. That count, added to
the creek's estimted population, gave a 1987 spawner popul ation
in Battle Creek of 5,868 salnmon. An additional 18,381 fish
entered CNFH, brlngl ng the total 1987 fall run-size for this
tributary to 24,249 fish (Appendix 2). The 1987 popul ation for
Battle Creek was a decrease of 22% from the 1986 popul ation, but
was still 27% higher than the 19,019 fish average run-size since
1978 (Appendi x 4).

The conposition of fall-run salnon in Battle Creek was 52.9% mal e
adults (fork length (FL) & 60.7 cm[23.9 in]), 43.7% fenale

adul ts, and 3.4%grilse (FL < 60.7 cm, based on an exanination
of 2,604 carcasses. In conparison, fish entering CNFH consi sted
of 27.4% male adults, 34.0% fenmale adults, and 38.6% gril se.




TABLE 2. Chinook salmon 1987 redd distribution in the mainstem Sacramento River, from Keswick Dam to Princeton Ferry.

Late-fall run Spring run Fall run

Redds Proportional Redds Proportiona Redds Proportional
River section counted & distribution  counted b/ distribution counted ¢/ distribution
Keswick Dam to A.C.I1.D. Dam d/ - - 50 32.5% 963 6.4%
A.C.I.D. Dam to Highway 44 - - 38 24.7% 3,295 22.1%
Highway 44 to Upper Anderson Bridge - - o 20 13.0% 2,037 13.6%
Upper Anderson Bridge to Balls Ferry - - - 23 14.9% 1,639 11.0%
Balls Ferry to Jellys Ferry - - 4 2.6% 1,699 11.4%
Jellys Ferry to Bend Bridge - - 0 0.0% 763 5.1%
Bend Bridge to Red Bluff Dam - - 19 12.3% 221 1.5%
Red Bluff Dam to Tehama Bridge - - - 0.0% 2,297 15.4%
Tehama Bridge to Woodson Bridge - - - 0.0% 1,047 7.0%
Woodson Bridge to Hamilton City (Hwy. 32) - - - - 0.0% 601 4.0%
Hamilton City to Ord Ferry T - - 0.0% 299 2.0%
Ord Ferry to Princeton Ferry - - - 0.0% 73 0.5%

Totals: -- 154 14,934

al No aerial survey was made for this run.
b/ Counts made during an aerial survey on 5 October 1987.

¢/ Total of counts made during aerial surveyson 9,13 & 28 October, and 12 & 25 November 1987.

d/ Anderson-Cottonwood Irrigation District Dam.
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Cear Creek - by Richard E. Painter

Late-fall and spring runs. No Spawner surveys were
conducted for these runs in this tributary during 1987,

Fall run. Four surveys of Clear Creek were made between 10
Novenber and 30 Decenmber 1987. Totals of 322 sal non carcasses,
234 live fish, and 144 redds were counted in a stream length of
3.5 km (2 m), but no estimate of the spawner popul ation was
made.

Cot t onwood Creek - by Richard E. Painter

Late-fall and spring runs. No spawner surveys were
conducted for these runs i1n this tributary during 1987.

Fall run. Aerial surveys of Cottonwood Creek were nade on
13 and 28 Cctober, and 12 Novenber 1987, and 297 redds were
counted. No spawner popul ation estimte was made.

Pavnes Creek - by Richard E. Painter

. Fall run. One survey was conducted on the lower 8.1 km (5
m) of Paynes Creek on 14" Decenber 1987, during which 3 redds,
and 11dl|ve sal mon were counted. No spawner popul ation estinate
was made.

Red Bluff Diversion Damto Princeton Ferry

Chi nook sal non spawner Igopul ations in the nainstem Sacranmento
River downstream of RBDD to Princeton Ferry (Figure 2) were
determ ned through aerial redd counts. Tributaries in this area
that were individually surveyed were Salt, Antelope, Craig, Dye,
M1, Toomes, Deer and Singer creeks. Spawner estimtes were
possible only for the mainstem and MII and Deer creeks.

A total of 34,930 chinook sal non spawners was estimated for the
Sacranento River system between Red Bluff and Princeton Ferry in
1987 (Appendix 2).  Due to the raising of the RBDD gates, the
Tehama- Col usa Spawni ng Channel was not operated, and no sal mon
were counted entering the faC|I|t¥. Precipitation and runoff in
the upper Sacramento valley were 1ow duri n% the entire 1987 fall
ﬁlgasr%w. Stream flows were low in nost tributaries until late
venber .
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Sacramento River Minstem - by Richard E Painter

i Late-fall run. The mainstem was not surveyed in 1987 during
s run.

W nIF[ run, Based on weekly aerial surveys between 14 April
and 14 July 1987, an estimated 67 w nter-run sgl mon were in the
mai nstem Sacramento River downstream of Red Bl uff.

Spring run, Based on an aerial survey made on 5 Cctober
1987, 1,639 spring-run salmon were estimted for the Sacranento
River mainstem between Red Bluff and Tehana Bridge.

Eal| run, Based on aerial surveys, 32,588 fall-run sal non
were estimated for the mainstem Sacrarento River between RBDD and
Princeton Ferry. This run size was only 5% | ower than the 1986
popul ation, and 83% of the average run size from 1977 to 1986

(Appendi x 4).

. Mainstem SRQMI q)g g| siubuﬁmn. Redd counts nade during
aerial surveys trom5 COctober through 25 Novenber 1987 were used
to determne the relative spawning distribution of spring- and
fall-run salmon in the mainstem Sacranmento River between Red
Bl uff and Princeton Ferry (Table ZE)D In proportion to the entire
mai nstem (including upstream of RBDD) spawning activity, none of
the spring-, and 28.9% of the fall-run redds were observed in
this section of the river.

Salt Creek - by Richard E Painter

. Only one survey was made of this tributary, and
no salnon carcasses nor live fish were observed. A population
estimte was not made.

Antelope Creek - by Richard E. Painter

Spring run. Spring-run salnmon are known to enter Antel ope
Creek, Dbut no surveys were conducted in 1987.

Fall run, Surveys between 30 Cctober and 18 Decenber 1987,
were nade 1n Antelope Creek from Cone G ove Park to the HW.99-E

bridge. No salnon carcasses, live fish, or redds were observed.
A spawner popul ation estimte was not made.

Qaig Creek - by Richard E. Painter

. L_&Iﬁ_{(_a.LI_LU.D_. Late-fall-run salmon are known to enter
Craig Creek, but no surveys were conducted in 1987.
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Fall run. Two surveys of the entire length of Craig Creek
were made on 24 Novenber gnd 18 Decenber 19879 Only tmogsalnnn
carcasses were recovered, and 28 live fish and 12 rédds were
counted. No spawner popul ation estimte was made.

Dye Greek - by Richard E. Painter

Only one survey was made of this tributary, and
no sal non carcasses nor live fish were observed. A population
estimate was not made.

Mill Creek - by Richard E. Painter

Late-fall run Some fish of this race have been known to
spawn in this stream but no surveys were nade in 1987.

Spring run. A 1987 popul ation of 90 sal non was estimated
for this tributary, based,oﬁ,gounis made by the USFWS at C ough
Dam during the spring-run inmgration-u.

Fall run. Between 2 Novermber and 3 Decenber 1987, seven
surveys were nade of lower MIIl Creek fromthe Los Mlinos Mitua
Wt er ~ Conpany's upper diversion damto the confluence with the
Sacranento River. A total of 127 salnmpn carcasses was. recovered,
and based on a 45% recovery rate, the fall run was estimated to

be 282 spawners.
Toomes Creek - by Richard E Painter
Fall run. Only two surveys were nade for this run in this

tributary, and no salnon carcaSses, live fish, or redds were
observed. A popul ation estimte was not nmade.

Deer Creek - by Richard E. Painter
u%ﬂﬁju_iM& Late-fall-run salmon are known to enter Deer
Creek, but no surveys were conducted in 1987.

Sp[in% run, A population of 200 salnon was estinated for
this tributary in 19§$P This estimte was made fron1snorke|ing
counts by U C. Davis staff and the ratio, developed for the 1986
run, between fish seen in an index stream section and adults

inmgrating past Stanford-Vina Dam 2/.

2 File report of 1986 and 1987 spring-run sal non surveys, from
Em| Eckman to the Lassen National Forest Resource Oficer,
17 Novenber, 1987.
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Eall run. Fourteen surveys were nade in |ower Deer Creek
between 3 Novenber and 23 Decenber 1987, covering the area
between the mouth and the county bridge located 3.2 km (2 m)
upstream from the Stanford-Vina  Dam A total of 29 salnon
carcasses was recovered, and based on a 45%recovery rate, the
estimated fall run was 64 spawners.

The 1987 fall run in Deer Creek consisted of 41.4% male adults
EFFLLz %%770%[23.9 inl), 34.4% female adults, and 24.2% grilse
< 60.7 cn.

Singer Creek - by Richard E. Painter

Fall run. One survey was made of Singer Creek in 1987, but
no salnon carcasses or live fish were observed. No fall-run
spawner popul ation estinmate was nmade.

Big Chico Creek to the American River

Chi nook sal non spawner popul ation estimtes for the Feather,
Yuba, and Anerican rivers (Figure 3) were nmade from weekly mark
and-recovery surveys of fresh carcasses. The only other
tributary in this area that was surveyed was Buttée Creek.

A total of 143,734 chinook salmon was estimated for the
Sacranento River tributaries from Butte Creek to the Anerican
River in 1987. This total consisted of 1,227 spring-run and
142,507 fall-run fish (Appendix 2).

Big Chico Creek

Fall run. Fall-run salnon are known to enter Big Chico
Creek, but no surveys were conducted in 1987.

Butte Greek - by Richard Flint

. Spring run.  Surveys were conducted on 1 and 2 Cctober 1987,
in the 16.Em (10 ni) between the Centerville Powerhouse and the
Skyway Bridge. No live salnon or carcasses were observed, but

seven redds were counted. The 1987 spring-run spawner popul ation
was about 14 fish,

o kﬂllum. No surveys were made of the 1987 run in Butte
eek.
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Feather River - by Deborah L. Konnoff

Spring run. Based on counts from2 to 30 Septenber 1987,

1,213 spring-run salnon entered Feather R ver Hatchery (FR

Schlicting 1990). These fish consisted of 40.3% adult nales

FL > 68 cm [26.8 in]), 36.0% adult fenales, and 23.7% grilse

FL < 68 cm. The use of the 68-cm length to distinguish between
grilse and adults was a departure from'the tradlthnaILy used 61-
cn1(2¢|nR | ength. This was determned from analysis of |ength
data collected earlier in the season at FRH and during creel

surveys of the Feather and Anerican rivers, as well as from
| engths of returning age-11 coded-wire-tagged sal non.

In the river itself, the period of spring-run spawning could not
be distinguished fromthe fall-run spawning period, and no
attenpt was made to estimate nunbers of in-river spring-run
salmon.  The nunber of spring-run salnon at FRH in 1987 was 18%
| ower than that seen in 1986, but still 25% higher than the
average number estinmated for 1977 through 1986 (Appendix 4).

Wekly carcass mark-and-recovery surveys of fall-
run_sal non were conducted in the Feather River from5 Cctober to
15 Decenber 1987. Surveys covered the river reach between the
hatchery barrier dam and Evans-Reiner Road. This area consisted
of two sections, characterized by different flow reginmes. The
stream section between the hatchery barrier dam and” Thermalito
Afterbay Qutlet, a "lowflow section", had an average stream fl ow
of 13.2 n'/s #467 cfs?,throughout the survey Eerlod. ~ Flow
downstream of Thermalito Afterbay Qutlet to Evans-Reimer Road was
36.9 w/s (1,304 cfs) during the surveys. Visibility through the
water varied from0.9 to 1.5 m(3-5 ft) for both sections. ~ Me's
Ditch, a 200-m (0.12.m-) long channel” adjacent to FRH was also
included in the l'owflow section surveys.

The nodified Schaefer equation was used to calculate the fall-run
spawner population in each of the river sections using the mrk-
and-recovery data (Table 3, Table 4). An estinmated 25,753 sal non
were in the upstream | owflow section, and 41,985 fish were in
the downstream section. A total of 10,108 fall-run sal non
entered FRH (Schlicting 1990), brlngln the 1987 fall-run spawner
popul ation in the Feather River to 77,846 fish. The 1987
Populatlon was 40% higher than that of 1986 (Appendix 4), and was
he largest run seen In this tributary since the 1960 popul ation
of about 80,000 fish (Fry and Petrovich 1970).

The conposition of salnon in the river, based on exam nation of
3,566 carcasses, was 33.9% male adults (FL 2 68 cm[26.8 in]),
17.5% male grilse (FL < 68 cnm), 41.8% female adults, and 6.8%
femal e grilse. In conparison, salnmon entering the hatcherg
consisted of 30.9% male adults, 33.5% fenale adults, and 35.6%
grilse (grilse were not i dentified by sex in the hatchery).



TABLE 3. Chinook salmon carcass mark-and-recovery data used to estimate the 1987 fall-run spawner population in the Feather River from the hatchery barrier dam to the
Thermalito Afterbay Outlet.

Total
marked Total
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population
Recovery Oct. Oct. Oct. Oct. Nov. Nov. Nov. Nov. Dec. Dec. recovered observed estimate
period (j) 5 12 19-20 16-17 2-3 9-10 16-17 23 1 7 (RD (Cp al (N) b/
Oct. 12 2 - - - - - - - - - - - - - - - - - - 2 120 ¢/ 180
Oct. 19-20 42 - - - - - - - - - - - - - - - - 42 1,076 1,367
Oct. 16-17 5 161 - - - - - - - - - - - - - - 166 2,051 3,720
Nov. 2-3 1 20 168 - - - - - - - - -- - - 189 2,747 5,015
Nov. 9-10 6 25 216 - - - - - - - - - - 247 2,548 5,859
Nov. 16-17 2 4 41 110 - - - - - - - - 157 1,822 5,307
Nov. 23 0 2 20 80 - - - - - - 102 1307 3,520
Dec. 1 1 1 23 55 - - - - 80 715 1,902
Dec. 7 1 12 16 - - 29 258 720
Dec. 15 1 3 8 9 21 151 530
Total recovered (RI): 2 48 189 198 259 131 105 70 24 9 Total: 28,120

Total carcasses
marked (Mi): 3 61 346 362 613 416 271 189 69 40

Adjusted estimate: 25,753 d/

a/ Includes salmon carcasses which were marked and marked carcasses that were recovered.

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

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

d/ Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where marked carcasses (Mi) from the second marking period on were subtracted from the total estimate,
i.e. 28,120 - 2,367 = 25753.



TABLE 4. Chinook sadmon carcass mark-and-recovery data used to estimate the 1987 fal-run spawner population in the Feather River from the

Thermalito Afterbay Outlet to Evans -Reimer Road.

b/

Total
marked Total
Number of marked carcasses recovered from marking period (i): carcasses Carcasses Population
Recovi Oct. Oct. Oct. Nw. Nw. Nw. Nw. Dec. recovered observed estimate
period ()) 12-13 20 27 3-4 10 17-18 24 3 (R)) (C) d (N)
OCt 20 0 - - - - -= — = S 0 %d 39
Oct. 27 | 2 - =" T T - -- 3 354 188
Nw. 3-4 37 - - .- .- - - - 37 1,859 8,199
Nw. 10 2 77 - - .- - - 79 181 8,532
Nw. 17-18 12 41 - - - - - - 53 2,233 12,839
Nw. 24 7 71 -— - 78 155 6,134
Dec.3 8 18 - - 26 726 3557
Dec.8 3 16 10 29 M 1911
Tota recovered (Ri): | 2 39 89 48 82 34 10 Total: 43,129
Total carcasses
marked (Mi): | 15 133 315 245 231 151 54

Adjusted estimate: 41,985 d/

a Includes sdmon carcasses which were marked and marked carcasses that were recovered.

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

¢/ Includes carcasses observed during the first marking period, for purposss of caculating the second period population estimate

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

estimate, i.e. 43,129 - 1,144 = 41,985.
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Y i ver - by Deborah L. Konnof f

Spring Run. Salmon of this race have been observed in the
Yuba River in past years, but no surveys were conducted in 1987.

Fall run. Weekly salnon carcass nark-and-recovery surveys
were conducted from 7° Qctober through 10 Decenber 1987 in the
Yuba River from the Parks Bar bridge (HY. 200 downstream to the
Marysville dunp. Surveys were not possible upstream of HW. 20
due"to |lack of access. "River flow upstream of Daguerre Point Dam
was 19.4 n’/s (686 cfs%, while flows downstream of Daguerre Point
Dam were 15.5 m¥/s (547 cfs) throughout the survey period.
Visibility through the water was 3.1 m (10 ft) during the
surveys.

Using carcass mark-and-recovery data, the nodified Schaefer
equation estimted 15,648 salnon as the spawner popul ation

bet ween the Parks Bar bridge and the Marysville dunp (Table 5,
Table 6). The spawner population for the area upstream of Parks
Bar bridge to Rose Bar was cal culated using the 1966-1971 average
proportion of the total river's population constituted by
sgamners in this section. During those years, an average of
15.5% of the total population occCurred upstream of the Parks Bar
Bridge, and it was assunmed that in 1987 this section's popul ation
was 2,870 sal non.

The conbined estimates for'both sections gave a total 1987 Yuba
Ri ver spawner popul ation of 18,518 sal non. .

This was a decrease of 4% fromthe 1986 go ulation, and 23%
greater than the average run size from 1977 to 1986 (Appendix 4).

The conposition of 1,328 of the sal non carcasses exam ned was
34.5% mal e adults (FL 2 68 cm[26.8 in]), 26.8% nmale grilse (FL <
68 cm, 32.2% female adults, and 6.5% female grilse.

Arerican River - by Phillip V. Hansen

Fal| _run. Weekly salnon carcass mark-and-recovery surveys
were made between 12 Novenber and 22 Decenber 1987 in the 11-km
(6.8-m) reach of the American River from the Coethe Park .
footbridge upstreamto the N nbus Hatchery racks. River flows in
this section were 34.0 n’/s (1200 cfs) for the entire survey
period, and visibility through the water ranged from0.6 - 1.8 m
(2-6 ft). The spawner population in the N nous Basin (upstream
of the N nbus racks) was also surveyed, concurrently with the
downstream section, through counts of carcasses found along the
shore or washed up on the racks.

The sal non spawner popul ation of the Goethe Park to N mbus racks
section was 37,240 tish (Table 7). This was estimated using the
Schaefer equation with nark-and-recovery data. Upstream of the
Ni mbus racks, 2,645 spawners were estimated, and combined with



TABLE 5. Chinook salmon carcass mark-and-recovery data used to estimate the 1987 fall-run spawner population in the Y uba River from the Parks Bar bridge to
Daguerre Point Dam.

Total
marked Total
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population
Recovery Oct. Oct. Oct. Oct. Nw. Nw. Nw. Nov. Dec. recovered observed estimate
period (j) i 14 21 28 5 11 19 25 4 (Rj) (Cj) a/ (N) b/
Oct. 14 0 -- - - - - - - - - - - - - - - 0 99c 99
Oct. 21 20 - - - - - - - - - - - - - - 20 447 836
Oct. 28 2 62 - - - - - - - - - - 64 746 1355
Nw. 5 | 7 48 - - - - - - - - - - 56 1,080 2,463
Nw. 11 | 5 7 -- - - - - - - 77 809 1,935
Nw. 19 3 15 52 - - - - - - 70 904 2,439
Nw. 25 1 4 40 - - - - 45 333 793
Dec. 4 1 6 16 - - 23 244 831
Dec.10 1 3 4 8 77 518
Total recovered (Ri): 0 23 70 56 87 57 47 19 4 Total: 11260
Total carcasses
marked (Mi): 4 43 127 132 209 159 110 73 40

Adjusted estimate: 10,367

a Includes salmon carcasseswhich were marked and marked carcasses that were recovered.

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

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

d/ Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where marked carcasses (Mi) from the second marking period on were subtracted from the total estimate,
i.e. 11,260 - 893 = 10,367.



TABLE 6. Chinook salmon carcass mark-and -recovery data used to estimate the 1987 fall-run spawner population in the Yuba River from
Daguerre Point Dam to the Marysville dump.

Totd
marked Totd
Number of marked carcasses recovered from marking period (i): carcasses carcasses Population
Recovery Oct. Oct. Nov. Nov. Nov. Nov. Dec. recovered observed estimate
period (j) 22 29 6 13 20 27 2 (R}) (Cp a (N) b/
Oct.29 5 -- -- -- -- -= -= 5 153 ¢/ 281
Nov. 6 ! 20 - - - - - - - - —- 21 382 745
Nov. 13 2 20 - - - - - - - - 22 476 1,398
Nov. 20 1 7 24 - - - - - - 32 463 1,400
Nov. 27 1 6 3 - - — 42 376 926
Dec. 2 1 3 9 - - 13 157 640
Dec. 9 4 4 8 54 291
Total recovered (Ri): 6 23 28 31 38 13 4 Total: 5,681
Total carcasses
marked (Mi): 11 45 85 95 89 62 24
Adjusted estimate: 5,281 d

a Includes salmon carcasses which were marked and marked carcasses that were recovered.

bl 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 period population estimate.

d/ Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where marked carcasses(Mi) from the second marking period on were subtracted from the
total estimate, i.e. 5,681 - 400 = 5,281.



TABLE 7. Chinook salmon carcass mark-and-recovery data used to estimate the 1987 fall-run spawner population in the

American River from the Nimbus Racks to the Goethe Park footbridge.

Total
marked Total
Number of marked carcasses recovered from marking period (i): carcasses  Carcasses Population
Recovery Nov. Nov. Nov. Dec. Dec. Dec. recovered  observed estimate
period (i) 12- 13 18- 19 24-25 2-3 10- 11 15-16 (Rj) (C) & (N) b/
Nov. 18-19 31 - - - - - - - - - - 31 3,558 ¢/ 15917
Nov. 24-25 3 40 - - - - - - - - 43 2,005 6,959
Dec. 2-3 2 7 39 - - - - - - 48 2,232 7,437
Dec. 10-11 1 1 3 19 - - - - 24 1,091 4,107
Dec. 15- 16 2 7 - - 9 293 1,782
Dec. 22 1 2 4 0 7 272 1517
Tota recovered (Ri): 38 48 42 23 11 0 Tota: 37,719
Total carcasses
marked (Mi): 170 163 137 ‘88 74 17
Adjusted estimate:  37,240d/

a Includes sAlmon carcasses which were marked and marked carcasses that were recovered.
b/Schaefer (1951) estimate equation: N = £( Rij x (Mi/Ri) x (C/R)) ).

Includes carcasses observed during the fiit marking period, for purposes of calculaing the second period population estimate.
d/ Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where marked carcasses (Mi) from the second marking period on were

subtracted from the total estimate, i.e. 37,719 - 479 = 37,240.

€C—-
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t he downstream estimate gave 39,885 spawners within the river
The distribution of this population up- and downstream of the
N mbus racks may not be accurate, since carcasses which were
counted upstream of the racks were discarded downstream w thout
being cut in half,.

An additional 6,258 salnon entered N nbus Hatchery (Ducey 1988),
brlnﬁlng the total Anerican River 1987 fall-run spawner

pogu ation to 46,143 fish. This was about 16% | ower than the
1936 popul ation, and about the sane as the average run size
(47,206 fish) from 1977 through 1986 (Appendix 4).

The conposition of 649 sal non carcasses exam ned was 43% mal e
adults (FL 2 68 cm[26.8 in]), 12% nale grilse (FL < 68 cm, 43%
female adults, and 2% fenale grilse. In comparison, fall-run

sal non entering the hatchery n 1987 consisted of 28.1% male
adults (FL 2 60 cm[23.6 in]), 25.3% fenale adults, and 46.6%
grilse (FL < 60 cm.

CH NOOK _SALMON SPAVWNER POPULATI ONS
FOR THE SAN JOAQUIN RI'VER SYSTEM

The Cosummes, Mokel umme, Stanislaus, Tuol umme, and Merced rivers
of the San Joaquin River system (Figure 4) were surveyed for
chinook sal mon spawners. A total of 26,799 sal non, consisting
entirely of fall-run fish, was estimated in 1987 (Appendix 3).

Cosumes River to the Cal averas R ver
Cosummes River - by Phillip V. Hansen

Eall run. This tributary was surve%ed from Mchigan Bar to
the Jackson highway crossing on 30 November and 14 Decenber 1987.

No sal mon carcasseS, |ive fish, or redds were observed, and it
was assuned that the spawner population was zero; flows through
the [ower part of the river were very low until late in the year,

possi bly preventing salnon inmmgration.

Mokelume River - by Phillip V. Hansen

Fall run, In 1987, surveys were conducted weekly from

17 Novenber through 24 Decenber between Camanche Dam downstream
to Mackville Road.” N ne salnmon carcasses, 78 skeletons, and 267
live fish were observed, from which a spawner popul ation of about
1000 sal non was thought to have been present. Conbined with the
630 sal non which entered the Mkelume River Hatchery (Estey
1988), the 1987 fall-run spawner popul ation was 1,630 fish.  This
was only 23% of the 1986 popul ation, and was 73% bel ow t he
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FIGURE 4. San Joaquin River system from the Merced River
downstream to the Cosumnes River.
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average of populations estimated from 1977 through 1986
(Appendi x 4).

The composition of the salnmon entering the hatchery was 9.5% nmal e
ad_ullts (FL 2 61 cm[24 in]), 5.6% fenale adults, and 84.9%
grilse.

Calaveras River - by Phillip V. Hansen

This tributary was not surveyed in 1987, but no sal mon were
seen by either irrigation district or Corp of Engineer personnel
working along the river.

Stanislaus Rver to the Mrced R ver

Stanislaus River - by W George Neillands

- Fall run, The 1987 fall-run sal non spawner popul ation was
estimated through carcass mark-and-recovery surveys in three
areas of the Stanislaus River. Surveys between 9 Novermber and 19
Decenber were made on-foot in both the Goodwin Dam and Two Mle
Bar areas. Surveys from 2 Novenber through 15 Decenber were
conduct ed b%/ boat " from Knights Ferry downstream to the Riverbank
bridge, a stretch of 30.9 km(19.2 m). River flows in the.
surveyed areas ranged from 6.4 to 9.9 wm¥s (225-350 cfs), while
wat er” tenperature ranged from 14.5°c (s58°F) in |ate COctober to
10°c (50°F) in md-Decenber. Visibility through the water was
often greater than 3.0 m (10 ft) until Tate November when storm
runof f reduced water clarity to about 2.4 m (8 ft).

The spawner popul ation of the Kni Phts Ferry to Riverbank bridge
section was estimated at 5,925 salnon using the Schaefer equation
wth the mark-and-recovery data (Table 8). = For the surveys at
Goodwi n Dam 100 sal non carcasses were observed, of which 40 were
mar ked, and 22 recovered, and at Two MIle Bar, 200 carcasses were
seen, 90 were marked, and 43 were recovered. Petersen estinates
of 58 fish and 309 fish, respectively, were calculated for these

ar eas.

The total estimated Stanislaus River 1987 fall-run spawner
popul ation of 6,292 salnmon was only 3% | ower than the 1986
popul ation, and still alnost twice the average run size for the
past ten years (Appendix 4).

The 1987 run consisted of 42% male adults (FL > 61 cm$24 in]),
22% femal e adults, 26% male grilse (FL < 61 cm, and 10% fenal e
grilse, based on exam nation of 1,598 salnon carcasses.



TABLE 8. Chinook salmon carcass mark-and-recovery data used to estimate the 1987 fall-run spawner population in the

Stanidaus River from Knights Ferry to the Riverbank bridge.

Total
marked Total
Number of marked carcasses recovered from marking period (i): carcasses carcasses  Population
Recovery Nov. Nov. Nov. Nov. Nov. Dec. recovered observed estimate
period ()) 2 6 10 17 24 8 (R)) (c) & (N) b/
Nov. 6 1 - — - - - - - - - - 1 111 ¢/ 814
Nov. 10 2 8 - - - - - - - - 10 208 555
Nov. 17 3 3 - - - - - - 6 318 1,166
Nov. 24 0 2 29 - - - - 31 677 921
Dec. 8 3 1 7 22 - - 33 645 1,636
Dec. 15 2 8 10 20 325 1,058
Tota recovered (Ri): 3 14 6 38 30 10 Total: 6,150
Total carcasses
marked (Mi): 22 21 35 40 90 39
Adjusted estimate: 5,925 d/

a Includes salmon carcasses which were marked and marked carcasses that were 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 caculaing the second period population estimate.
d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where marked carcasses (Mi) from the second marking period on were

subtracted from the totd estimate, i.e. 6,150 - 225 = 5,925.
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Tuolume River - by Maurice Fjelstad

_ Eall run. The 1987 fall-run chinook sal mon spawner surveys
in the Tuolume River were conducted from 2 Novenmber through
16 Decenber. Carcass mark-and-recovery surveys were conducted in
the river stretch from dd LaGange Bridge downstream to Neilsen
Ranch near Waterford, a distance of 27.3 km (27 m). Redd
surveys durin the(Peak spawni ng period were al so made of that
entire stretch, and from Ad LaGange Bridge upstream to LaGange
Dam (1.6 km [l m]e),_ and from Nei |l sen Ranch downstream to Geer
Avenue (12.9 kn1g m]). River flow during the survey period was
about 5.5 nm¥/s %1 5 cf's), and visibility through the water was
not less than 5 m (6.5 ft).

The spawner population in the river section between LaGange
bridge and Neilsen Ranch was estimated to be 12,243 sal non,
cal cul ated from mark-and-recovery data using the nodified
Schaefer equation (Table 9). The popul ations for the two
sections up and downstream of the mark-and-recovery area were
determned fromtheir redd proportions relative to the entire
surveyed reaches. The nunber of redds in these areas constituted
17% of the total redds from LaGange Dam to Geer Avenue bridge.
Assuming that the estimated 12,243 spawners in the mark-and-
recovery area represented 83% of the run, then 2,508 sal mon were
in the other areas, and the total estimated 1987 fall-run spawner
popul ation for the Tuolume River was 14,751 salmon. This was

al most twice the size of the 1986 popul ation, and 46% hi gher than
the average run size for the previous ten years (Appendix 4);

sal non popul ati ons durln% the past ten %ears have ranged from a
Hgggof 350 fish during the drought of 1977 to 40,322 fish in

The 1987 Tuolume River fall run consisted of 2.7% nale adults
(FL 2 77 cm[30.3 |rﬂg, 66.4% male grilse (FL < 77 cm), 4.1%
female adults (FL 2 67 cm[26.4 in]), and 26.8% female grilse

(FL < 67 cm. The lengths used to separate adults fromgrilse
were determned from length frequency distributions of 456 sal non
carcasses.

Merced River - by Robert Reavis

- Eall run, Fall-run salnon spawner surveys in the Merced
River during 1987 started on 5 Novenber and ended on 11 Decenber.
\\eekly carcass nark-and-recovery surveys were concentrated in the
16.1 km (10 m) section fromthe Merced River Fish Facility
(MRFF) downstream to the HWY.59 bridge. River flows during the
survey period were about 5.1 m¥/s (180 cfs), with visibility
through-the water generally greater than 2 m (6.6 ft).

The estimated spawner gopulation in the river section fromthe
MRFF to HW.59 was 1,901 salnon, calculated using the Petersen
equation wth mark-and-recovery data (Table 10).



TABLE 9. Chinook salmon carcass mark-and-recovery data used to estimate the 1987 fall-run spawner population in the

Tuolumne River from the Old LaGrange Bridge to Nielsen Ranch.

Total
marked. Total
Number of marked carcasses recovered from marking period (i): CarCcasses Carcasses Population
Recovery Nov. Nov. Nov. Nov. Nov. 30- Dec. recovered observed estimate
period (i) 2-4 10- 12 17- 19 23-25 Dec. 3 7-9 (Ri) (C)) o (N) b/
Nov. 10- 12 2 - - - - - - - - - - 2 188¢c/ 846
Nov. 17- 19 23 - - - - - - - - 23 659 1,647
Nov. 23-25 14 78 - - - - - - 92 1,412 2,953
Nov. 30-Dec. 3 5 21 81 - - - - 107 1,360 3,010
Dec. 7-9 13 27 % - - 136 1,464 3,082
Dec. 14-16 10 33 58 101 658 1,746
Total recovered (Ri): 2 42 112 118 129 58 Tota: 13284
Total carcasses
marked (Mi): 9 105 226 265 268 177
Adjusted estimate: 12,243d/

a Includes sAlmon carcasses which were marked and marked carcasses that were 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 period population estimate.

d/Adjusted estimate reflects the modified Schaefer equation (Hoopaugh 1978), where marked carcasses (Mi) from the second marking period on were
subtracted from the total estimate, i.e. 13,284 - 1,041 = 12,243.

—-6Z—



TABLE 10. Chinook sdmon carcass mark-and-recovery data used to estimate the 1987 fal-run chinook salmon spawner population
in the Merced River from the Merced River Fish Facility to the Highway 59 bridge.

Total
marked Total Total
Number of marked carcasses recovered from the marking period: carcasses carcasses  Carcasses
Recovery Nov. Nov. Nov. Nov. Dec. recovered marked observed
period 5 12 19 25 4 (R) (M) (C) o
Nov. 5 - - -- - -- - 2 - -
Nov. 12 1 - - - - - - - - 1 11 25 b/ |
Nov. 19 2 - - - - - - 2 28 80 ‘§’
Nov. 25 0 4 - - - - 4 41 109
Dec. 4 1 1 7 - - 9 34 140
Dec. 11 6 4 10 0 72
26 116 426
Petersen estimate: 1,901c/ |

al Includes sdmon carcasses that were marked and marked carcasses that were recovered.
b/ Includes salmon carcasses observed during the first period.
¢/ Petersen estimate equation, N=(M x C) /R, (Ricker 1975).
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|n past years, the spawner popul ation downstream of HAY.59 to
Bettencourt Ranch, a distance of 12 km (7.5 m?, was estimated
from the proportion of redds occurring in that section of the
river in relation to the upstream section. However, during this
season dense water hyacint growth prevented redd counts in this
area, and a proportion of 40% was assumed; proportions of about
30% were seen from 1971 to 1981, with over 50% of the redds seen
in this area |ast season. Therefore, assunming that the estimted
1,901 spawners _in the upstream section represénted 60% of the
run, then 1,267 salmon were downstream of HW.59, and the
estimated in-river population was 3,168 sal non.

An additional 958 sal non were observed during MRFF operations
Cozart 1991), for a total 1987 fall-run spawner popul ation of
,126 salnon.  This run size was 55% of the 1986 popul ation, and

45% of the average for the past ten years (AppendiXx 4).

Based on 138 carcasses exam ned during the surveys, the run was
conposed of 31.1% nale adults (FL 2 61 cm [24 |nJv) 17.4% fenal e
adults, 18.9%x male grilse (FL < 61 cm, and 32.6/o.female grilse,
I'n conparison, salnon which entered the MRFF consisted of 41.8%
mal e adults, 9.5% female adults, 39.4% male grilse, and 9.3%
female grilse.
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SUMMARY

The total estimated 1987 Central Valley chinook sal non spawner
Populatlon was 334,362 fish (Table 11)." This was sILghtsy hi gher
han the 1986 total of 328,893 salnmon (Kano and Reavis 1997),
even though nost of the 1987 tributary runs were [ower than
estimated the previous year. As in the past, the na{orlty,of the
1987 gopulatlon occurred in the Sacramento River system with
on| 6,799 fall-run fish in the San Joaquin River systenm the
Tuolume River run constituted over half of these spawners. Ten-
year record high late-fall and fall runs were estinmated for the
mai nstem Sacranmento R ver upstream of Red Bluff. The winter run
in the same area continued to decrease fromits critically |ow

| evel .

TABLE 11. Summary of the 1987 Sacramento-San Joaquin river
system chi nook sal non spawner popul ati ons.

Spawni ng area Lat e- Wnter Spring Fal |

fall run run run run Tot al
Sacrament o
mai nst em | 5, 393a/ 2, 045 12,611 108, 546 138, 595
Sacranent o
tributaries 349/ -- 1,517c/ 167,102d/ 168, 968
San Joaqui n
tributaries - - 0 - - 26, 799 26, 799
Totals: 15,742 2,045 14,128 302,447 334,362

al Includes only the mainstem from Keswick Dam to Red Bluff Diversion Dam

b/ Consists only of fish which entered Coleman Hatchery (Battle Creek).

¢/ Includes MII, Deer, and Butte creeks, and the Feather River.

d/ I'ncludes Battle, MII, and Deer creeks, and the Feather, Yuba, and
American rivers.
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APPENDIX 1. Adjusted chinook salmon counts and estimated numbers of each run at Red Bluff Diversion Dam from
19 October 1986 through 2 January 1988,

Run proportions
Adjusted Nuamber of Late—(all Winter Spring Fall
salmon salmon % of fish Estimated % of fisb Estimated % of fish Estimated % of fish Estimated
_Count period count &/ examined b/ examined ber ¢/ examined ber ¢/ ined ber ¢/ examined ber ¢/
19 Oct '86 - 3 Jan '87 &/ - - - 10,163 ¢/ - 57 ¢ - - - -

09—Feb -~ 15—Feb - - - 657 e/ - STe
16-Feb - 22-Feb - - 701 o/ - 23 e
29~Feb

194 o
05~Ap - 11-Agr 216 ] Total: 16,0490y 1000 216
12-Ape ~ 18-Apr 260 34 9.2 237 23

19-Apr

425 45 §5.6 236 44.4 189
26-Jul - 01-Aug 409 3% ) 222 91 78 318
02-Aug - 08-Aug 1,981 40 30.0 594 700 1,387

09-Aug ~ 15-Aug 5269 53

08=Nov
15=Nov
22-Nov

95 232 915
46 2.2 1,457 478
61.3 1,054

Total: 103,063 f/
Total for the S—Jan—-87 to
2-Jan—-88 period j/: 116,555 1,704 13,7112 1,978 11,205 103,063

a/ Actual week ly counts were expanded to adjust for periods whea the fishways were open and 0o observations were made.

b/ Salmon in the lishway trapping facility which were ined to determine the run position, based on relative spawning readiness.

¢/ Adjusted count x Proportion of ined fish assigned to run.

d/ Estimated bers represent sal passing the dam during this period that were expected to spawn in 1987 (Kano and Reavis 1997).
¢/ Part of the late~fall~run and all of the winter —run estimated numbers based on the bistorical (1968—1985) average weekly proportions.
[/ Total estimated number of potential spawners during the 1987 calendar year.

&/ Includes a total of 454 fish trapped at Keswick Dam and trucked to Coleman National Fish Hatchery.

b/ Red Bluff Diversion Dam gates were raised on 1 December.

 Estimated number (or the five—week period based on the run's historical (1968-85) average proportional distribution.

¥/ Including late—fall— and winter—run 1988 potential spawners.
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APPENDIX 2. 1987 chinook salmon spawner population estimates for the Sacramento River system.

Estimated number of fish

River area Late—- Winter Spring Fall
Tributary fall run run run run Total

Keswick Dam to Red Bluff

Sacramento River mainstem a/ 15393 bv/ 1,978 10972 " 75958 104,301
Clear Creek c/ ; - ¢/ &/ -
Cottonwood Creck c/ -— c/ &/ -—
Paynes Creck - - - d/ -
Battle Creek '
Coleman National Fish Hatchery 349 _— - 18,381 18,730
Downstream of hatchery c/ - - 5,868 5,868
(Totals for tributary): (349 « - « --) ( 2429) ( 245%8)
Totals for area: 15,72 1,978 10,972 100,207 128,899

Red Bluff to Princeton Ferry
Sacramento River mainstem

Red Bluff to Tehama Bridge cf 67 1,639 17272 18,978
Tehama Bridge to Woodson Bridge c/ S - 7821 7,821
Woodson Br. to Princeton Ferry c/ - - 7,495 7,495
Tehama—Colusa Spawning Channel 0¢e/ O0e/ Oe/ O¢/ 0
(Totais for tributary): ( 0) ( 67) ( 1,639) ( 32,588) ( 34294 )
Salt Creek . - - - d/ -
Antclope Creek -_ - c/ d/ -
Craig Creek c/ - - d/ -
Dye Creck - - - d/ -
Mill Creek c/ - 90 282 372
Toomes Creek - -— - &/ -
Deer Creek c/ - 200 64 264
Singer Creek - - - &/ -
Totals for area: - 67 1,929 32,934 34,930
Big Chico Creek to the American River
Big Chico Creek - - - c/ -
Butte Creek ’ - - 14 c/ 14
Feather River
Feather River Hatchery - - 1213 10,108 11,321
Downstream of hatchery - - c/ 67,738 67,738
(Totals for tributary): ( --) ( -) 1213) (  77846) ( 79,059 )
Yuba River - - c/ 18,518 18,518
American River
American River Hatchery - - - 6,258 6,258
Downstream of hatchery - - - 39,885 39,885
(Totals for tributary): ( --) ( -) ( -) ( 46,143 ) ( 46,143 )
Totals for area: - - 1,227 142,507 143,734
Sacramento River system totals: 15,72 2,045 14,128 275,648 307,563

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

b/ Includes 454 fish from Keswick Dam that were transported to and spawned at Coleman Hatchery.
¢/ Tributary was not surveyed for this run. '

d/ No estimate of the population was made.

¢/ The Tehama—Colusa Spawning Channel was not operated.
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