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| NTRODUCT! ON

W nter-run chi nook sal non, Oncor hynchus tshawytscha, spawning

popul ations in the Sacramento River have been declining at |east since
1967. Since 1979 (except for 1981} the popul ati ons have remai ned at an
alarmngly low |l evel. Considerable data relative to winter-run sal non
that utilize the Sacranmento River have been generated during the past

20-years, but has not been published.

The purpose of this report is to sunmarize sonme of the things that
are known about winter-run salnon, and to suggest sonme possible reasons

for their decline.



LI FE HI STORY NOTES

Adult M gration

W nter-run chinook sal non, Oncorhynchus tshawytscha, -start their annua

Spawni ng migration in the Sacramento River past Red Bluff Diversion Damin
nm d- Decenber, and the run continues into early August. The bul k of the run
passes Red Bl uff between January and May, with the peak in md-March (Figure

1).

Nunber

The counts of adult winter-run sal non passing Red Bluff Diversion Dam
from 1967 through 1984 range froma high of 117,800 in 1969 to a |ow of 1,156
in 1980. The average count for the three year period 1982-84 is only 2,056
The cal cul ated (from regression) popul ations or runs indicate an average de-

cline of 51% per generation during the 1967-84 period (Table 1 and Figure 2).

Ocean Hook Scars

Adult winter-run salnmon are examined regularly in the fish trapping

facility at Red Bluff Diversion Dam

During the 15-year period, 1970-71 through 1984-85, the annual percent
of ocean hook scars noted while exam ning winter-run sal nmon ranged from a high
of 33.2%in 1976-77 to a low of 7.5% in 1980-81, and averaged 20.6% This

average is less than that noted in the other three runs of salnon (Table 2).

A True Run
In the three year period 1969-71, approximtely 720,000 juvenile sal non

were seined fromthe Sacranmento River near Red Bluff in Septenber and Cctober.
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FPIGURE 1. Normal distribution of adult winter-run salmon migrating past Red Bluff Diversion Dam
(1970-81 average}, and monthly percent of all returning fin-clipped winter-run salmon
(from the 1969-71 releases) observed at Red Bluff Diversion Dam.



Table 1. Wnter-Run Sal nron Spawni ng Runs Past Red Bl uff Diversi on Dam Show ng

Decline Per Generation (3-years) Based on Regression, 1967-84 '.

Cal cul ated Counts From Regression

Adj ust ed Counts ’ Log Y= 5.19 —O 1x r=-.85 p=.01
Decl i ne Per Generation

Year Nunber Nunber Nunber Per cent
1967 49,533 12 123,16 X One
1968 84,414 23 96, 942 ¢ Gener ati on
1969 117, 800 34 76, 300 X
1970 81, 159 23 60, 053 63,116 51
1971 53,089 47, 265 49, 677 51
1972 37,133 37,201 39, 099 51
1973 24,079 29, 279 30,774 51
1974 19, 116 23,044 24,221 51
1975 23,430 18, 137 19, 064 51
1976 35, 096 14,276 15, 003 51
1977 17,214 11, 236 11, 808 51
1978 24,862 8, 843 9,294 51
1979 2, 364 6, 960 7,316 51
1980 1,156 5,478 5,758 51
1981 20, 041 4,311 4,532 51
1982 1, 242 3,394 3,566 51
1983 2,262 ° 2,671 2,807 51
1984 2,663 2,102 2,209 51
! 8- hour counts, adjusted for 14-hour counting period (x1.75).
2 Counts reconstructed by adjusting actual counts to their respective run
3 Adj usted for mssing counts (actual count 61,369 ).
4 Adj usted for m ssing counts (actual count 80,934 ).
5 Adj usted for m ssing counts (actual count 52,185 ).
6 Adj usted for mssing counts (actual count 405)
;

Counts represent at |east 95% of the total run
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Figure 2. Number of Adult Winter~Run Chinook Salmon Counted Passing Rea Blufif Diversion Dam, 1967-84.
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TABLE 2. Ccean Hook Scars (in percent) Observed Anong the Four Runs of Adult Sal non

Examined in the Fish Trapping Facility at Red Bluff Diversion Dam

Run
Year Lat e- Fal | W nt er Spring Fal |
1970-71 - - - - - - 20.3%- - - - - - - 27. 2% 35. 6%
Conbi ned

1971-72 34. 4% 23. 1% 28. 7% 28. 4%
1972-73 26. 3% 24. 9% 28. 9% 32.6%
1973-74 30. 8% 24. 9% 30. 2% 33.5%
1974-75 38. 6% 20. 2% 28. 5% 30. 7%
1975-76 35. 2% 20. 6% 33. 0% 33.5%
1976-77 39. 3% 33. 2% 30. 1% 45. 3%
1977-78 29. 7% 12. 7% 25. 4% 32. 5%
1978-79 27.5% 21. 4% 28. 9% 28. 3%
1979- 80 28. 3% 21. 9% 24. 7% 27.6%
1980- 81 28. 0% 7.5% 21. 0% 33. 6%
1981- 82 30. 3% 24. 5% 27. 5% 34. 2%
1982- 83 27. 0% 22. 6% 23. 1% 27.6%
1983-84 16. 2% 17. 9% 15. 2% 21. 9%
1984- 85 13. 5%

Aver age 30. 1% 20. 6% 26. 6% 29. 5%




They were marked (fin-clipped) at Col eman National Fish Hatchery and rel eased
at Red Bluff (Table 3). It was believed that winter-run salnon juveniles (from
the May-June spawni ng period) would be 46 mmor less in length at the time of
the seining, so nost juvenile salnon |onger than 46 mm were returned directly
to the river upon capture i.e., they were not marked. Of those that were
mar ked, 94% were between 26 mm and 46 nmin | ength; six percent ranged between
47 mmand 84 mMmin |length, and were thought to be late-fall-run sal non
juveniles. The tine pattern of adult returns of the nmarked salnmon to the Upper
Sacranento (Red Bluff Diversion Dan) coincided well with that of the nornal
winter-run (Figure 1). O the total marked fish observed at Red Bl uff, 95.4%
passed the dam during the normal winter-run salnon mgration period and 4.6%
passed the damwithin the mgration tine pattern of late-fall-run sal non.
Seining in the Sacranento River at Red Bluff in Septenber and Cctober,
1973 resulted in the capture of juvenile sal non which also reveal ed a size

distribution sinilar to that obtained in 1969-71 (Table 4).

Spawni ng
Hi storic
Hi storic information is scarce, but it appears that prior to
construction of Shasta Dam the principal spawning area for w nter-run sal non
was in the Sacramento River system upstream from Reddi ng.
On the Upper McCloud River between Lower Falls and Big Springs, in My
and June, 1939, chinook sal nron were observed spawning. On May 26, 25 adult

sal mon were seen on nests (nost at Big Springs). On August 5, eyed eggs and



TABLE 3. Size Distribution of Chinook Sal mon Juvenil es Sei ned
fromthe Sacramento River at Red Bluff, 1969-71
Si ze
(Fork Length in mm
Nunber
Brood Year (BY) Dat e Measur ed Range Aver age
9-29-69 495 28-53 36. 20
10-01- 69 485 30- 49 35. 20
10- 02- 69 246 29-55 36.02
10- 03- 69 211 29-57 37.58
10-06- 69 237 30-59 36. 31
1969 10- 10- 69 246 30-57 36. 88
10- 14- 69 225 30- 57 37. 64
10- 15- 69 201 30-51 37.29
10-17- 69 437 32-63 39. 66
10-20- 69 301 31-63 38. 69
BY Total s 3,178 23-63 Av. 37.16
9-15-70 206 31-61 37.31
9-18-70 221 31-59 37.53
9-24-70 298 31-64 38. 16
1970 9-30-70 158 31-59 39. 37
10-07-70 248 31-70 36. 56
10-16-70 126 31-51 37.68
10-22-70 212 33-84 41.12
11-04-70 117 35-75 49.70
BY Total s 1, 586 31-84 Av. 39.05
9-22-71 227 33-55 40. 92
9-23-71 271 30-55 38.01
9-24-71 215 32<»50 38. 00
9-27-71 300 31-55 37.19
1971 9-27-71 240 32-49 37.35
9-29-71 248 31-45 37.00
9-30-71 263 32-50 37.41
10-01-71 203 31-45 36. 64
10-04-71 271 26-55 35. 96
10-06-71 222 31-46 36.72
10-07-71 248 32-53 37.02
10-07-71 365 29-78 38. 26
10-12-71 373 31-48 36. 10
10-13-71 261 31-53 36. 24
10-14-71 272 30-47 36. 34
BY Total s 3,989 26-78 Av. 37.10
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TABLE 4. Size Frequency Distribution of Chinook Sal mon Juveniles Seined fromthe

Sacranmento River at Red Bluff, 1973.

Fork Length #1 #2 #3 #4 #5
in mn 9/ 13-9/ 14 9/ 27-9/ 28 10/ 11- 10/ 12 10/ 22-10/23 10/ 29-10/ 30
30 1
<30-31.9 8 12 6 3 6
32-33.9 115 185 115 52 97
34-35.9 310 477 505 203 405
36-37.9 219 407 431 164 411
38-39.9 138 300 342 153 335
40-41.9 50 185 172 133 311
42-43.9 54 246 131 94 262
44-45.9 46 169 66 72 233
46-47.9 30 96 33 52 195
48-49.9 19 73 22 24 112
50-51.9 18 61 12 15 93
52-53.9 8 41 13 11 51
54-55.9 1 21 5 3 33
56-57.9 1 8 3 1 27
58-59.9 1 4 1 4 11
60-61.9 1 1 5 11
> 61.9 7 24
N=1018 N=2287 N=1358 N=996 N=2617

0=37.9 0=39.7 0=38.2 0=40.0 0=41.5
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al evins were taken fromtwo nests, and on Septenber 29 several juvenile
sal ron were seined fromthe river at Big Springs. On April 24, 1902 a pair
of sal mon were observed spawning in the McCloud River opposite Baird

Hat chery (Sl ater, 1963).

W nter-run sal non spawn from m d-April through m d-August with the

bul k of the spawni ng occuring in May and June.

Ar ea

W nter-run sal nron now spawn in the Sacranento River fromthe Redding
area downstream at | east as far as Tehama. They spawn in greatest nunbers
upstream from Red Bluff. Although primarily a main stem of the Sacramento
Ri ver spawner, they have been observed spawning in small nunbers in
tributary streans including Battle and MIIl Creeks as well as in the

Cal avaras River, a tributary to the | ower San Joaquin River.

Wnter-run sal non spawn prinmarily as 3-year old fish. Recoveries of
mar ked 1969-71 brood year winter-run salnon from 1971 through 1975 in the
fish trapping facility at Red Bluff Diversion Damindicate that 25% returned
to spawn as 2-year old fish, 67%as 3-year old fish and 8% as 4-year old

fish (Table 5).

Fecundity
Bet ween 1956 and 1982, a total of 234 winter-run sal non were spawned
at Col eman National Fish Hatchery. The nunber of eggs per female ranged from

2,500 to 4,453 and averaged 3,353 (Table 6).



TABLE 5.
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Age Conposition of Marked Adult W nter-Run Sal non Recovered

at
Red Bl uff Di versi on Dam
1/
Releases Returns -~
Year
Year 1971 1972 1973 1974 1975 Totals
1969 (BY) 9 24 40
1970 (BY) 14 . .2 65
1971 (BY) \ 3 44
37 (2yr) 100(3;;\ 12 {4 yr) 149
25% 67% \\Q% 100%
_1/ Actual nunbers observed.



TABLE 6. Fecundity of Wnter-Run Sal non Spawned at Col erman
Nati onal Fish Hatchery.

Femal es Tot al Eggs

Year Spawned Eggs Per Femal e
1956 2 6, 000 3, 000
1958 136 381, 000 2,801
1963 53 236, 000 4,453
1967 7 17,500 2,500
1978 29 121, 000 4,172
1982 3 11,175 3,725
1982 2 7,168 3,584
1982 2 5,872 2,936
Totals 234 784,715 3,353

Aver age
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The seaward migration of juvenile winter-run salnmon in the
Sacranento River at Red Bluff starts in the early part of August and
continues at |east through October. The peak of the migration is fromm d-
Septenber to mid-October. Data are |lacking as to whether or not the
m gration period at Red Bl uff extends nuch beyond Cctober.

Trawl i ng by the Departnment of Fish and Gane in Sacramento River at
Clarksburg in 1973 showed that juvenile winter-run salnmn (35-45 nm) were

present there during the Septenber-Novenber period (Schaffter, 1980).



SOVE FACTORS CONTRI BUTI NG
TO THE DECLI NE

Dr ought

Two year classes of winter-run sal non were | ost due to drought con-
ditions in 1976-1977. Year classes have failed to recover in subsequent
generations. In addition, the |ast strong year class (1981) failed to re-
turn well in 1984, and at present no domi nant year class exists. Low
fecundity would contribute to the difficulty of "bouncing back" after any

particul ar di saster.

Red Bl uff Diversion Dam

Adult Sal mon Del ay and Bl ockage

Bet ween 1979 and 1981 radi o tagged wi nter-run sal non were nonitored
in the vicinity of Red Bluff Diversion Dam (put in operation in 1966). O
the radi o tagged sal non that approached the dam 37.5% did not m grate past
it. Delay tine of these tagged sal non that did pass the damranged from1
to 40 days and averaged 18 days (Table 7). Delay tinme i mediately bel ow
the dam for those salnon fromall four runs that eventually passed it, was
related to flowi.e., the greater the flow, between 4,000 and 16, 000 cubic
feet per second, the longer the delay (Figure 3). From 1967 through 1983,
during the period when nost adult winter-run sal non pass Red Bl uff
(January-May), the average nonthly flow of the Sacramento River near Red

Bl uff ranged froma low of 12,743 to a high of 23,535 cfs (Table 8).

Ri ver Tenperature Bel ow Red Bl uff

During nost years, winter-run salnmon are not able to spawn success-

fully downstream from Red Bl uff.



TABLE 7. Red Bluff Diversion Dam Bl ockage and Del ay of Adult Sal non
of Fish Delay time of Fish Estimated Effect 1/
RUN Bl ocked Not Bl ocked (Days) Rel ati ve Reason
Lat e- Fal | 30.0 Av. 3.9 (Rn 1-7) 1 Del ay of ripe fish
Del ay of ripe fish.
Fal | 14. 3 Av. 3.5 (Rn 1-15) 3 Crowded spawni ng area
bel ow dam
Del ay of ripe fish.
Spring 33.3 Av. 11 (Rn 1-22) 5 Hi gh sumer tenp., below
Red Bl uff.
Hi gh spawni ng tenps.
W nt er 37.5 Av. 18.2 (Rn 1-40) 10 sone years bel ow Red

1/ On a scale of 1 to 10.

Bl uff.
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TABLE 8. Average Monthly Flow of the Sacramento River Near Red Bluff (cubic feet per
second) .

Year January February Mar ch Apri l May
1967 17, 240 23,220 9, 882 19, 760 19, 600
1968 11, 940 24,240 13, 830 9, 606 9,763
1969 34, 030 39, 990 14, 280 11, 840 16, 090
1970 61, 060 38, 870 12,760 9, 465 9,520
1971 25, 820 14, 080 11, 780 16, 520 17,190
1972 8,909 9, 750 14, 350 10, 950 11, 140
1973 30, 140 28, 440 17, 320 9, 187 11, 220
1974 52, 860 22,180 29, 830 35, 110 14, 860
1975 8, 186 19, 860 29, 760 13, 710 16, 710
1976 7,335 9,129 8, 447 11, 060 12, 790
1977 6, 693 6,117 6, 390 8,442 8, 330
1978 21, 550 17, 800 27, 380 15, 880 11, 060
1979 8, 897 10, 370 8,291 8,133 9, 386
1980 26, 190 36, 220 23, 350 8, 849 8,623
1981 9,791 9,273 12, 930 9, 977 12, 120
1982 1/ 22, 240 32, 200 22,000 29, 790 15, 720
1983 1/ 23,920 58, 190 75, 830 22,910 22,510
Aver age 22,164 23,525 19, 906 14,776 12, 743

1/ Prelimnary
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TABLE 9. Average Monthly Hi gh Sacramento River Tenperatures
at Red Bl uff Diversion Dam (°F).

Mont h
Year
May June July August

1967 56 57 58 57
1968 56 57 56 57
1969 58 58 59 58
1970 57 59 60 61
1971 56 56 56 56
1972 55 59 59 59
1973 57 58 57 57
1974 57 59 61 58
1975 54 57 56 1/ 56 1/
1976 - 58 60 64
1977 57 64 68 70
1978 60 61 61 60
1979 61 59 58 59
1980 59 58 59 61
1981 56 59 58 60
1982 55 58 58 56
1983 55 55 - 56
1984 55 57 57 59

1/ Partial tenperature record.



The range of suitable salmon hatching tenperatures is from42.5° F to
57.5°F (Combs and Burrows, 1957). According to Slater (1963) the habits of
wi nter-run sal non adapt it to "situations where tenperatures of 50°F to
57°F can be maintained during the May through August spawni ng and
i ncubati on period".

During the 18-year period 1967-84 Sacranmento River tenperatures down-
stream from Red Bluff would have been suitable for winter-run sal non
spawni ng and egg i ncubation only 4-years (Table 9). In addition, between
1949 and 1956 average river tenperatures at Wodson Bridge during June and
July averaged greater than 61°F (Azevedo and Parkhurst, 1957). It is
probabl e that Sacramento Ri ver tenperatures are never suitable for w nter-
run sal non spawni ng downstream from Wodson Bridge, and are only suitable
downstream from Red Bl uff 22% of the tinme.

Data relative to the effect of water tenperature on wi nter-run sal non
eggs and young fish as presented by Slater (1963) indicate that tenperature
tol erances of winter-run salnmon are simlar to those of other races of

sal non (Tabl e 10)

Juvenil e Sal non Mortality

Al t hough no specific studies relative to the survival of juvenile
wi nter-run sal non passi ng Red Bluff Diversion Dam have been conduct ed,
studies of this type have been conducted with fall and late-fall run juve-
niles as well as with yearling steel head. Since the results of these studies
i ndicate that |osses occur anopng juvenile salnmon that pass the damin the
spring as well as in winter, it is probable that winter run juveniles al so

suffer nortality to sone degree when passing the damin the fall. This
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TABLE 10 . Mortality of Wnter-Run Chinook Sal nron Eggs and Young Fish with Rel ated

Water Tenperatures at Col eman National Fish Hatchery, 1958-59 3/.

(Conpiled by Harry D. Baer fromrecords of Col eman National Fish Hatchery)

Mont h Monthly Mortality A@cunulgted Aver age Water

Rat e Mortality Tenperature
Per cent Per cent °F
My . . . . ... 11. 5 1/ 6.4 2/ 56.5
June . . . . . . . 49.1 51.5 59.7
July . . . . . .. 97.6 98.8 63. 3
August . . . . . . 13.6 99: 0 59.4
Septenber . . . . 11.1 99.1 57.1
Cctober . . . . . 4.3 99.1 53.9
Novenmber . . . . . 1.1 99. 2 48.5
Decenber . . . . . 3.2 99. 2 47.3
January . . . . . 2.8 99. 2 45.7

1/ Approximate, based on derived nunber on hand at beginning of nonth conprised of
actual nunber on hand, 47,227, plus half of those added during nonth, 328, 362
or a total of 211, 408.

2/ Referred to total of 381,065 eggs ultimately collected during the period April 30-
June 13, 1958.

3/ From Slater, 1963.



assunpti on beconmes even nore probable when it is noted that the studies with
fall-run salnon indicate a juvenile |loss of 23%just from passing under a dam

gate (Table 11).

HARVEST

Sacramento River Sport Catch

Data are scarce relative to the inland sport catch of adult wi nter-run
sal mon. During the eight year period 1968-75 (not including 1974) the
estimated percent of the total run caught by Sacranmento River sport fishernen
ranged from4%in 1970 to 18% in 1971, and averaged 10% (Table 12). Catch
figures are not available for other years, but the run size is re-recored

from 1967 through 1984 (Table 1).

Ocean Sport and Commercial Catch

Based on returns from marked (fin-clipped) naturally produced juvenile
wi nter-run sal mon seined fromand rel eased in the Sacramento River at Red
Bluff (1969-71 BY), npbst winter-run sal non caught in the ocean are | anded
between Monterey and Ft. Bragg. Mark duplication of Trinity River Hatchery
salmon made it difficult to tell if any winter-run sal non were | anded north
of Ft. Bragg.

Of the total ocean catch (conmercial plus sport), 71% are caught by the
sport fishery and 29% are caught by the commercial fishery. The sport caught
sal non are 95% 2-year old and 5% 3-year old fish. The comrercially caught
sal mon are 25% 2-year old and 75% 3-year old fish. Very few 4-year old sal non
are caught in the ocean because nost wi nter-run sal non | eave the ocean on
their spawning migration prior to the tinme the ocean fishery starts in the

spring (Table 13).
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TABLE 12. Estimated Sport Catch, in Nunmbers and Percent of Total Run, of Wnter-
Run Sal mon in the Sacranmento River.

Cat ch

Year Tot al Above Red BI uff Bel ow Red Bl uff Tot al

Run Nunber Per cent Nunber Per cent Number Per cent
1962 - 11, 000
1963 - 2,436
1964 — 4, 882
1965 - 4, 328
1966 - 3,935
1967 49, 533 — - — - — -
1968 84, 414 4, 851 6 3,663 4 8,514 10
1969 117, 80 3, 447 3 3,125 3 6,572 6
1970 81, 159 1, 965 2 1,212 2 3,177 4
1971 53, 089 3, 865 7 5,842 11 9, 707 18
1972 37, 133 1,054 3 3,962 11 5,016 14
1073 24,079 1,439 6 1, 318 5 2,757 11
1974 19,116 — - — - — -
1975 23, 430 696 3 871 4 1, 567 7

Av. 4 Av. 6 Av. 10




TABLE 11. Survival' of Saimon Released Above and Below Red Bluff Diversion Dam.

Release (on going study) (on going study) (completed study) (completed study)
Area Late-Fall-Run Salmon Fall-Run Salmon Fall-Run Salmon Steelhead
Returns by
Returns by Release Y ear Returns by Release Y ear Returns by Release Y ear Release Y ear
Release
Y ear 1979 1980 1982 Totals 1981 1982 Totas 1975 1976 [1977 |[Totas 197375 Tota
Battle Creek 199 554 81 1,030 193 398 591 273
2mi. above Dam 91 9% 50 239
Above Dam gate 117 146 263
Below Dam gate 141 203 34
Y2 mi. below Dam 281 781 74 1,487 265 415 630 456 21 477 372

" Marked salmon recovered in the ocean fishery landings of California, Oregon, and Washington and marked adult steelhead recoveries at Coleman Hatcher.

1/4/85

Summary
Mortality Attributed to
Species Total Released Survival Releasing above Dam
Samon Above Dam 1,257,654 2,123 (.17%)
Below Dam 1,134,934 2,988 (.26%0) 35%
Steelhead Above Dam 301,948 273 (.09%) 25%
Below Dam 302,864 372 (.12%)
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O the total catch (ocean commercial and sport plus Sacranmento River

sport), 85% are |landed in the ocean and 15% in the Sacramento River (Table 13).

Catch to Escapenent Ratio

Based on the estimated returns of marked winter-run salnon in Table 8,

the average catch to escapenent ratio for 1969-71 brood year wi nter-run sal non

was .66 to 1 (890 { 1,353). This represents a harvest of 40% (890 = 2,243)

Ot her Contributing Factors

A Habi t at Destruction

Lack of gravel recruitnment due to dans.
Lack of gravel recruitnment due to gravel nmining.
Armouring of gravel due to controlled flows.

B w bR

Decrease in spawni ng habitat due to construction of Shasta

and Keswi ck Dars.

B. M ni ng Pol |l ution near Kesw ck Dam

C. I ndustrial Pollution
1. At Ander son
2. At Red Bl uff
3. O her

D. I ncreased Predation

1. Due to concentration of predators bel ow Red Bl uff Diversion Dam
2. Due to releasing larger fish fromhatcheries in the fall.

E. I ncreased Punping in the Delta

1. Punping later in the fall than previously.

F. Straying by Adults

1. Spawning in streams such as MII| and Battle Creeks where tenperatures
beconme too high for production of juveniles.



TABLE 13. Esti mat ed Returns of Marked W nter-Run Sal mon ! —

Ret ur ns
Br oodyear. Year
Rel eased? Locati on 1971 | 1972 1973 1974 1975 Tot a
Sacranento River
Red Bl uff Diversion Dam 90 305 19 414
Sport Catch 9 30 2 41
1969 Ocean
Commer ci al Catch 14 95 109
Sport Catch 239 27 266
Brood Year Tot al 830
Sacranento River
Red Bl uff Diversion Dam 200 114 46 360
Sport Catch 20 11 5 36
1970 Ccean
Commer ci al Catch 35 35 70
Sport Catch 151 0 151
Brood Year Tot al 617
Sacranento River
Red Bl uff Diversion Dam 314 256 9 579
Sport Catch 31 26 1 58
1971 Ocean
Commerci al Catch 7 35 42
Sport Catch 117 0 117
Brood Year Tot al 796
Grand Tot al 2,243

1/ Returns from Monterey, San Francisco and Ft. Bragg only, because of duplicate
mark on 1968 BY spring-run salmon from Trinity River Hatchery.
2/ BY nunbers rel eased; 1969 = 301, 643, 1970 = 109, 110, 1971 = 309, 266.
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SUMVARY

At Red Bluff, the adult winter-run salnon mgration occurs between
Decenber and August, and peaks in March. Since 1967 the adult popul ation
has declined an average of 51% per generation. The adult counts at Red
Bl uf f Di versi on Dam have ranged froma high of 117,800 in 1969 to a | ow of
1,156 in 1980. Ccean hook scars noted on winter-run salnon at Red Bl uff
are less than for the other three salnon runs. Marked sal non returns
indicate that the winter run is a true run.

Spawni ng formerly occurred in the Sacramento River system upstream
from Redding; it now occurs from Reddi ng downstreamto at |east Tehans,
but primarily upstream from Red Bl uff. The peak spawning period is May and
June. Sixty-seven percent spawn as 3-year old fish followed by 25% as 2-
year old fish and 8% as 4-year old fish. Fecundity is conparatively |ow,
with the femal es averaging only 3,353 eggs.

At Red Bluff, the seaward juvenile migration peaks in Septenber and
October. Wnter run juveniles have al so been observed in the Sacranento
Ri ver at C arksburg in the Septenber-Novenber period.

The 1976 and 1977 year classes of winter-run salnon were |ost due to
drought conditions in the Sacramento River.

At Red Bl uff Diversion Dam 37.5% of the radio tagged wi nter-run
sal non that approached the dam did not pass. Delay of those that did pass
ranged from1l to 40 days. Delay tine was related to flowi.e., the greater
the flow the |Ionger the delay. Because of high river tenperatures, w nter-
run sal non woul d have been able to spawn successfully bel ow Red Bluff only

22% of the time, or 4 out of 18-years between 1967 and 1984. Mortality
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anong wi nter-run sal non juveniles passing Red Bluff Diversion Damis
thought to occur (since it occurs anong juvenile fall and | ate-fal
sal non), but has not been denonstrated by specific studies.

In the Sacramento River, sport fishermen |and an average of 10% of
the adult winter-run sal mon each year. Between 1968 and 1975 the tota
number caught ranged froma high of 9,707 in 1971 to a |ow of 1,567 in
1975.

In the ocean, npbst winter-run salnmon are | anded between Monterey and
Ft. Bragg; 71% are caught by sport fishernmen and 29% are caught by
comercial fishernen. 1In the ocean sport fishery, 95% are | anded as 2-year
old fish and 5% as 3-year old fish. In the ocean conmercial fishery, 25%
are |l anded as 2-year old fish and 75% as 3-year old fish

The average catch to escapenent ratio (ocean commercial and sport
catch plus Sacranento River sport catch) is .66 to 1. This represents an
average annual harvest of 40%

Factors contributing to the decline of wi nter-run sal non, other than
the 1976-77 drought, |low female fecundity, Red Bluff Diversion Dam and -
related fish passage probl ens, and harvest include, (1) habitat
destruction, (2) mning pollution, (3) industrial pollution, (4) increased
predation due to releasing large fish fromhatcheries in the fall, (5)

i ncreased Delta water diversion in the fall and (6) straying by adults into

tributaries unsuitable for production.
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