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Originally existed only in the Sacramento River system that included the Little
Sacramento, Fall, Pit and McCloud Rivers and Battle Creek.
Require cool clean fresh water under 56 degrees over the summer months.
Only exist in this area....no where else in world... genetically unique
Livingston Stone was a federal biologist who developed the Baird Hatchery on the
McCloud River and eggs from this hatchery were sent around the world.
Currently only occur in the Sacramento River watershed below Keswick Dam. Shasta
Dam blocks all access to winter-run habitat upstream. Winter-run spawners
downstream of Keswick first noted in May of 1945 after completion of dam. Cool
tailrace water substituted for headwater springs transferring habitat upstream of
Shasta to the Redding area.
Listed as Endangered in 1989 as drought, pollution, water diversions, and fishing
pressure impacted their survival.
Planning for winter-run includes the ongoing re-introduction above Shasta Reservoir
and jumpstart reintroduction in Battle Creek.



March for the Kings

‘New' Salmon Bun
Raccoons Go West
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Ice-Fishing Boom
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Big Bear for a Barbershop

Encounters with Diamondbacks
Tip for Spring: Joe Brooks
Ah-chaf-ah-lie-ah Spells Bass
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Nobody is sure how this winter run started or why it's
growing. But anchor-fishermen love these royal salmon
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No long-term monitoring prior
the 40 years of the Red Bluff

Diversion Dam (RBDD) 1967-2008. \
Balls Ferry Weir (1940’s) lasted \
only 3 years.

Carcass surveys begin in 1990’s
and become “official” for winter—
run in 2001. =
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CURENT YEARS: 2003- 2023‘@

Boat based carcass surveys'begin in'late April and run into September

Helicopter surveys to count salmon redds occur weekly- May to August. .

e Keswick trap removes adults for LSNFH from February through June. :

 Redd dewatering monitoring begins in June and goes into November- began 2013. ‘»:%

e Colusa Basin Drain monitoring now regularly occurs on salmon straying into .
irrigation canals
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Aerial Redd Survey: Used to determine the timing and extent of spawning in the river. The
proportion of redds outside the carcass survey (if any) is used to expand the carcass survey
numbers. Redd location and timing also inform water temperature management actions.
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New Redds
some with salmon present



Winter-Run Aerial Redd and other data available to public in Excel spreadsheets at CALFISH.org

Year 2023 Aerial Redd Counts (NeW redds on Iy) This draft data has not yet undergone a final quality control process by COFW to confirm o otherwise verfy its accuracy. As aresul,this draft data should not be used, relied upon, or referenced in any way until finalized by CDFW. Upon data finalzation by CDFW, the drait data will be superseded and should be deleted. This draft d

NUMBER OF NEW REDDS VIEWED BY AERIAL OBSERVATIONS|
DATE] 5/15/2023 [ 5/22/2023 | 5/3012023 | 6/5/2023 [6/1212023] 6120/2023] 6/26/2023] 7/3/2023 | 7/10/2023 | 7/18/2023 | 7/24/2023 | 8/2/2023 | 8/9/2023 | 10/2/2023 | 10/26/2023 | 11/9/2023 [11/27/2023] 2023
Aircraft| _helo helo helo helo helo helo helo helo helo helo helo helo helo helo helo helo helo
Visibility| _good fair Tfair fair fair fair good fair good good | excellent | excellent | excellent | excellent | poor good fair__|TOTALS
FLOW (noon) from Keswick (KWK)| 12,583 | 12,879 | 10,086 | 10,164 | 9,652 | 9423 | 10008 | 11,079 | 11325 | 11,095 | 11,062 | 11276 | 10948 | 6,710 6,607 4,990 4,900 | Late-Fal redds i this box are from Eary this year and Late in previous year.
Race| Winter | Winter | Winter | Winter | Winter | Winter | Winter | Winter | Winter | Winter | Winter | Winter | Winter | Spring Fall Fall Fall | Late-Fall | %Dist | WINTER | %Dist. | SPRING % Dist
[Keswick to A.C.I.D. Dam 0 3 93 74.4% 17 4.2% 32.8% Keswick to A.C.I.D_ Dam.
|A.C.1.D. Dam to Highway 44 Bridge 1 1 4 0 0 2 0 11 8.8% 7.9% 31% [A.C.1.D. Dam to Highway 44 Bridg:
[Highway 44 Br. to Airport Rd. Br. 6.4% 3.7% 3.1% Highway 44 Br. to Airport Rd. Br.
|Airport Rd. Br. to Balls Ferry Br. 0.0% 0.0% 10.9% Airport Rd. Br. to Balls Ferry Br.
Balls Ferry Br. to Battle Creek. 8 0.8% 0.0% 17.2% Balls Ferry Br. to Batlle Creek.
Battle Creek to Jellys Ferry Br. L6% 0.0% 7.8% Battle Creek to Jellys Ferry Br.
[Jellys Ferry Br. to Bend Bridge 0 0.0% 0.0% 3.1% Jellys Ferry Br. to Bend Bridge
[Bend Bridge to Red Bluff Diversion Dam 16% 0.0%

Red Bluff Diversion Dam to Tehama Br. 6.4%
0.0%
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3.1% Bend Bridge to Red Bluff Diversion Dam
15.6% Red Bluff Diversion Dam to Tehama Br.
3.1% Tehama Br. To Woodson Bridge |

nla 0.0% Woodson Bridge to Hamilton City Br.
nla 0.0% Hamilton City Bridge to Ord Ferry Br.
n/a 0 0.0% Ord Ferry Br. To Princeton Ferry. |
TOTALS 6 1 100.0% 15.8% 100.0% 64 100.0%

HELICOPTER HOUR ACCOUNTING-PSMFC only’ . X r § 1 X § § I . #Redds  # Redds Split refers to the section the sunvey ended in
" 2023 CARCASS SURVEY CALCULATIONS _ Within % _Downstream | _Abowe Below This data from raw data binders at Red Bluff
Late fall carcass suney ended at Balls F 896% | 104% | 112 | 13 [# Redds is sum of sections without |
Winter run carcass suney end at Balls Ferry 00% | 64 | [ Ineed to divide section due to carcass suney’
Fall Run carcass suney ends at Balls Fery 33 32 Downstream is below carcass survey area
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2023 Summary of Aerial Redd Survey Data*

% . % . % % .
Dist. Winter Dist. Spring Dist. Fall Dist ALL |% Dist. RIVER SECTIONS
74% 27% 0% 21 14% 131 39% |Keswickto A.C.I.LD. Dam.

9% 50% 0% 12 8% 55 16% |A.C.1.D. Dam to Highway 44 Bridge
6% 23% 100% 29 19% 53 16% |Highway 44 Br. to Airport Rd. Br.

0% 0% 0% 13 9% 13 4% |Airport Rd. Br. to Balls Ferry Br.

1% 0% 0% 19 13% 20 6% |Balls Ferry Br.to Battle Creek.

2% 0% 0% 8 5% 10 3% |Battle Creek to Jellys Ferry Br.

0% 0% n/s 6 4% 6 2% |Jellys Ferry Br.to Bend Bridge

2% 0% n/s 7 5% 9 3% |Bend Bridge to RBDD

6% n/s n/s 17 11% 25 7% |RBDD to Tehama Br.

0% n/s n/s 5 3% 5 1% |Tehama Br. To Woodson Bridge

n/a n/s n/s n/s 2 1% 2 1% |Woodson Bridge to Hamilton City Br.
n/a n/s n/s n/s 9 6% 9 3% |Hamilton City Bridge to Ord Ferry Br.
n/a n/s n/s n/s 2 1% 2 1% |Ord Ferry Br. To Princeton Ferry.

100% 64 100% 100% | 150 [100% | 340 | 100%
* Summary of: 1 late-fall-run, 13 winter-run, 1 spring-run, and 3 fall-run Chinook Salmon redd counting flights.

In 2023, there were 64 winter-run redds observed over 13 helicopter flights




Carcass Surveys: are used to develop the annual population estimate for four runs of salmon each
year in the Sacramento River. The winter-run survey occurs from May to September, using two
boats, seven days per week. It is a collaborative effort between the CDFW, USFWS and PSMFC staff.

Crews spear salmon carcasses with long poles and collect samples and data from each fish and return
many of them to the river with a numbered jaw tag. Subsequent recaptures of the tagged fish form
the basis of the “mark-recapture” methodology used to estimate how many winter-run salmon were
in the population. Other data is simultaneously collected on the carcasses such as sex, length, pre-
spawn mortality, scales, otoliths, tissues, cwt tags, and other information as needed.




Carcass survey results create a female in-river estimate, additional information from
LSNFH and aerial redd surveys are utilized to expand the carcass mark-recapture effort.
Once combined, all sources of winter-run data are then used to characterize the

population for various management and research needs.
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In 2023 there were an estimated 2,427 winter-run salmon in the Sacramento River

Following the creation of the annual population estimate the annual data is available in a
summary table providing winter-run data for categories of interest for various users.



Winter-Run Chinook Salmon Data Table available for various categories for 1996-2023
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Category 2005 2006
Official Total System Estimate 15,839 17,297
In-river spawner estimate 15,730 17,197
Into Hatchery (CNFH or LSNFH) 325 191
Other Winter-run (e.g. -Battle, LF survey) 237 4
Lower confidence interval (90%) n/a 5,958 9,280
Upper confidence interval (90%) n/a 6821 11,258
Peterson standardized estimate 273 6,760 5,494 7,896
Reported Peterson estimate 820 11,502 n/a n/a
Jumpstart returns into Battle Creek (into Sac Riv) n/a n/a 1038(8)  240(24)
RBDD estimate 5,523 5,299 7,436 n/a n/a
Number adult females in-river- (no jills) 193 5,262 9,005 8,807 1,498 3,978 6,199
Number total females in-river 193 1,908 5,295 3,292 9,047 8,858 1,498 3,680 4,023 6,199
Total spawning females in-river (no unspawned) 182 5260 3258 8849 8664 1481 3645 3904 5860
Carcasses encountered on survey 118 785 5,145 3,280 8771 7,698 1,348 3219 3,678 4,847
Percent of population observed on survey 43% 36% 63% 2% 55% 5% 50% 53% 58% 47%

Date of peak carcasses encountered 15-uly  1lduly  Olduly  22-une  02July  O8-July  1SJuly  1lduly  1SJuly  23-uly 14-uly 14-July 20y 22uly  19uly 17-July 31-July 8+17July  10duly  12July  17-duly

Carcasses tagged (all fish) 86 191 575 313 2,000 4364 3,770 3,457 2,072 4,758 4121 1,063 582 253 1,734 721 857 2,508 2,906 1,000 329
Carcasses chopped (all-mark-recapture) 2 48 208 162 482 781 1,189 2,448 2,656 427 189 134 1,485 a3 269 1,170 1,941 650 199
Carcasses chopped (cipsyears 2003-2011) n/a n/a n/a n/a 1,565 921 137 3 183 213 906 1,527 1,220 109 110
Carcasses recaptured (all) 13 75 2,200 2,159 3,001 2,206 716 384 124 990 252 457 1,610 1,463 361 103
Percent recaptured (all) 13% 50% 57% 63% 54% 66% 49% 57% 35% 2% 53% 64% 50% 36%

Carcasses showing hatchery origin 4 155 208 1,565 885 112 32 158 195 109 903 1,474 1,201 %

Number of CWT's found (x) = non-winter CWT 124(0) 148(8) 134(0)  168(1)  1269(1) 116(1)  100(4) 312(0)  133(3)  168(1)  161(0) 106 (0) 1,404(0) 1,135(2)

Number of hatchery fish in population 429 566 423 636 3,056 467 199 80 810 399 705 770 824 2,907 3271 641

Percent hatchery fish in population 5.2% 7.6% 5.1% 81% 19.3% 103%  125% 97% 303% 6.6% 234%  224% 84.3% i 455%

Number of hatchery fish in-river n/a n/a 213 628 3,048 461 197 79 808 399 454 638 655 2,781 318

Percent of hatchery fish in-river n/a n/a 5.1% 81% 19.4% 104%  129% 313% 6.7% 17.3%  201% 82.4% 44.9%

Number of WR floy tags released 106 100 152 281 157 714 197 a1 177 357 110

Number of WR floy tags recaptured 1 5 26 34 12 44 20 0 10

Percent of floy tags observed 1% 5% 17% 12% 8% 6% 0% 6%

Percent males: survey and LSNFH b1 2% 36% 43% 39% 2% 35% 36%

Percent adult males to all adults: 29% 18% 2% 38% 38% 39% 29% 35%

Percent adult males to all fish: 26% 17% 30% 35% 38% 37% 26% 34%

Percent jacks to all fish: 9% 5% 6% % 1% 5% 9% 1%

Number of Jacks: survey and LSNFH b 50+n/a 738+22 2015+26  1110+4 183+88 302+44 391414 205+15 3154531

Fork length cutoff for jacks (mm): survey <645 <665 <710 <670 <700 <720 <680 <625 <675

Percent females: survey and LSNFH 71% 75% 75% 65% 64% 2% 57% 52% 62% 61% 65% 58% 65% 64% 6% 4% 4% 62% 62% 8% 70%
Percent adult females to all adults: 87% 90% 89% 71% 68% 57% 62% 52% 65% 62% 72% 61% 71% 65% 63% 60% 57% 65% 63% 52% 71%
Percent adult females to all fish: 71% 70% 72% 64.30% 64% 2% 57% 51% 62% 61% 56% 58% 63% 64% 38% 30% 21% 62% 62% 8% 70%
Percent jillsto all fish: survey and LSNFH 0% 5% 0% 3% 0% 0% 1% 0% 0% 0% 0% 9% 0% 2% 0% 9% 14% 3% 1% 0% 0% 0
Number of Jills: in-river and LSNFH vz 0/a  27+n/a 043 3240 3310 5140 3940 4041 4240 5140 840 540 66+12 040 46+11 542 98437 13743 6442 5940 4541 0+0 13+7 7+0
Fork length cutoff for jills (mm): survey <645 <645 <595 <595 <585 <605 <545 <610 <610 <600 <590 <600 <600 <600 <580 <645 <540 <610 <575 <630 <645 <620 <610 <590 <525 <610 <580
Percent Adults vs Percent Grilse B%I8%  OK-BK 9BK-2%  BOK-20%  OTK-3%  90K-10%  SAN-6%  O3N-T%  TAN-26%  93K-T% 9m%-2% 9SK.S% OB 91K OTK-3K TT%23%  9%-SK BU-1I%  9BK-2%  G0%-AD%  SOK-SO%  70%.30%  OA%-GK  0%-10%  O7K-3K  OK-BK  98%-2%
Number Adults vs Number Grilse 2350 Si6-48  2122-40  915-221  a17s-l15 7349771 6949411 7675-543  S786-2083 14683156 16918378 240139 262207  adEdSa  1sss41 637487 2527144 668328 338356 62 37438 1730729 7404450 STISG71  9994-260 5433488 2350-47
Percent female spawn success 945%  964%  948%  974%  1000%  993%  986%  995%  99.0% 97.8% 97.8% 98.0% 984%  992%  992%  994%  988%  99.0%  99.0%  980%  992%  983%  993%  987%  97.0%  945%  97.9%  99.1%
Percent females unspawned (prespawn morts) 5.5% 3.6% 5.2% 2.6% 0.0% 0.7% 1.4% 05% 1.0% 22% 22% 20% 1.6% 08% 08% 06% 12% 1.0% 1.0% 2.0% 08% 17% 07% 13% 3.0% 5.5% 21%  0.00885
Average fork length (mm) fresh females n/a n/a n/a n/a n/a n/a n/a 739 760 757 756 770 766 752 748 732 715 806 748 721 691 674 738 763 726 744 761 802
Average Female Fecundity (# eggs) 5,019 5019 5019 5019 5019 5019 4923 4,854 5,515 5,500 5,484 5112 5424 5,519 5161 4832 4518 4,596 5308 4819 4,131 4,09 5141 5424 4,991 5312 5,505 5510
Estimated number of eggs layed in-river 915831 202375 9078404 4148253 17606652 26398139 2783461 25189698 17968910 ARSI A7TSIAS06 776655 7806944 14895045 4217615 238220 6689267 1675049 968354 9742267 2696962  LSO13  SSSL179 26490089 19484965  3LISE28 14351535 5846110
Number hatchery juveniles released in-river 4718 21271 153909 30,840 166206 252,684 233,613 218617 168261 173344 196288 71883 146211 198582 123859 194264 181857 205224 609,311 420,006 141388 217,270 223817 249119 302,166 520285 732,324

Number of Jumpstart (Battle Cr.) juvs released n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 215047 185000 182,415 214,000 137,358 174,550

Juvenile Production Estimate (females) 550,872 1,386,346 4676143 1490249 4946418  SE43635 6964626 6181925 2786832 12109474 11818006 1864521 19614 372844 1049385 512092 1809584 4431054 2409071 2630547 166189 201409 43317 854941 30130 15038 49924

Juvenile Production Index (RST RBDD) 469183 2205163 5000416 1366161 o 7.635.0 57815 3677989 8343194 7298838 LE3E0M  137L739 4972954 1572628 996621 1814204 2481324 523872 440951 640149 734432 1477529 4691764 2270968 779427 354001

Percent eggs to juvenile survival past RBDD n/a 274%  230%  205% 18.4% 15.4% 21.1% 17.6%  334%  37.3%  423%  27.1%  14.8% 5.7% 45% 237%  487%  266%  17.7%  117% 2.5% 25%

Percent mortality of total eggs to juveniles past RBDD n/a 72.6% 77.0% 79.5% 81.6% 84.6% 78.9% 82.4% 66.6% 62.7% 57.7% 72.9% 85.2% 94.3% 95.5% 76.3% 51.3% 73.4% 823% 88.3% 97.5% 97.5%

Estimated fry at RBDD for each female spawner n/a 1,351 1,114 1,129 1,011 842 1,078 953 1,843 1,924 2,082 1,225 681 303 218 981 2,002 1,368 961 582 136

Cohort Replacement Rate .. . . . . . 23 6.1 1.0 2.1 21 03 . 03 X 03 0.6 . . . 03 03 0.8 5.2 6.5

Total number of winter redds observed 610 878 1,968 717 288 18 2 198 491

Total number of R redds dewatered n/a n/a n/a n/a n/a 0 0 2 2

Percent of redds within carcass survey area 993% 100% 99.7%

Percent of redds not observed by flights 89% 83% 78% 2% 81% 97% 93% 82% 87%

Survey Date Start 30-Apr 28-Apr 1-May

Survey Date End 4-Sep 3-Sep 2:Sep 25-Aug 6-5ep

Number of Survey Periods 4 43 43 39 43

Survey River Mile Range : 265301 2735301 2735301

Flow range (cfs x 1000) - - 8-29 8-16 4-37 6-15 - - - . 5-13 - - 7-134
Water temp (°F) range 50-54 50-57 51-59 49-53
Visibility range (ft) - 8-15+ 85-16  2-16+ 5-13 - - 2-9 - - - 2-13
Tissue samples collected 1,584 870 2,201 132 380(179)
Scale samples collected 7 219 13

Otolith samples collected 0 o 129

Eye samples collected [ [ 0

Sac Riv WR water temperature compliance location ILF JLF BSF




Other Winter-Run Data: Carcass survey data is combined with data from Livingston
Stone National Fish Hatchery (LSNFH) to create the annual population estimate.
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Each year winter-run adults are collected by USFWS at the Keswick fish trap and
trucked to the LSNFH where they are sorted and hatchery broodstock fish are
selected and tanked until ready for spawning in the summer.



Shallow/Dewatered Redd Monitoring: In concert with the carcass surveys this effort
monitors winter-run redd dewatering annually. Dewatered redd surveys begin in June for
winter-run. They are designed to identify shallow water redds that may become
dewatered if flows are lowered later in year. Depending on water temperatures Chinook

redds can take between 70 and 100+ days for juvenile salmon to emerge from the gravel
and start feeding.
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e Shallow Winter-run redd
monitoring initiated in
2013 season.

* Physical data collection:
location, depth, photo,
fish presence.




Data from the shallow/dewatered redd survey is used to inform flow management during and
after the adult spawning takes place. In 2023, twenty-six shallow redds were monitored and
three were dewatered before juveniles had opportunity to emerge from those redds. In total,
there were an estimated 1,061 redds in the river and 0.28% of these (3) were dewatered.
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Questions?

Further information on winter-run data can be found on the Calfish website at the following
link:
https://www.calfish.org/ProgramsData/ConservationandManagement/CentralValleyMonitori
ng/CDFWUpperSacRiverBasinSalmonidMonitoring.aspx

" Or by contacting doug.Killam@wildlife.ca.gov



https://www.calfish.org/ProgramsData/ConservationandManagement/CentralValleyMonitoring/CDFWUpperSacRiverBasinSalmonidMonitoring.aspx
https://www.calfish.org/ProgramsData/ConservationandManagement/CentralValleyMonitoring/CDFWUpperSacRiverBasinSalmonidMonitoring.aspx
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