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» Mechanisms behind flow
benefits poorly understood

* Lessons learned from
predation research

» Benefits of long-term CV-wide
nonnative predator monitoring
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What Drives Fish and Water Management in Central Valley?

* Numerous agencies, laws, policies, and plans - |
- ESA, BiOps, and SWRCB most impactful =

* Minimum flows i s o
- Delta exports curtailed e 3 :
OMR management f it \
X2 (salinity)
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* Nearly all actions are focused on providing additional flow for fish

» Resulted in little success and most species remain imperiled
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What Drives Fish and Water Management in Central Valley?

- Numerous agencies, laws, policies, and plans =
- ESA, BiOps, and SWRCB most impactful |

* Minimum flows

 Delta exports curtailed =
« OMR management sy

X2 (salinity)
Temperature objectives
Restoration

* Nearly all actions are focused on providing additional flow for fish

» Resulted in little success and most species remain imperiled
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Spawning Salmon
"\

Alevin

Chinook Salmon Life History

Chinook Salmon Life History 5



Spawning Salmon
"\

Alevin

Chinook Salmon Life History

Chinook Salmon Life History 6



Central Valley Salmon Management Puzzie
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What drives salmon abundance?

San Joaquin Fall-run Chinook Abundance 1952-2023
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Salmon Abundance and Flow
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 Higher flows no longer leading to increased abundance
 Other limiting factors acting on the population

Abundance and Flow 11



2 |

<1% survival
Notch (2017)
|

3-16% survival
Michel et al. (2015)

0-5% survival
Brandes et al. (2018) PQQI"

Outmigration
Survival across
the Central Valley

« Salmon populations heavily impacted
by poor survival during outmigration
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7-25% survival

Juvenile survival generally increases | , e Zeug et al. (2016)
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often exceeds 50% (e.g., Columbia
River; Rechisky et al. 2013)
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Central Valley Salmon Management Puzzle: Nonnative Species

Hydropower

(Flow) Predation
(& Competition)
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How Did All the Predators Get Here?

* The majority (69%) of
California fish introductions

were made by the California il JETR Bt o Aon |
. . o YSB e | FisHE
Fish and Game Commission A | T

Tmch No.2. ]

and CDFW.

Management of nonnative
species to support sportfishing

CA archive image

‘L’ T I". ! h Data from Cohen and Moyle 2004
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Nonnative Fish Introduction Timeline
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Native Fish are Becoming Rarer in the Delta

1981-82 2009-10 2020-2022

W Natives 1%

Other
Non-natives

Other
Non-natives

Non-natives

19% 17%

47%

Conrad et al. 2010. More big bass: Understanding the role of largemouth bass as top predators in the littoral zone. Delta Science
Council Conference Sacramento, California September 2010
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Increasing Evidence of Impacts

2012 Tuolumne River Predation Study . Chinook Salmon Recovery Plan

* Only 4% Chinook estimated to have survived (2009): Reduce abundance of

: : : striped bass to “prevent extinction
the 25-mile mlgratlon or to prevent the species from

* Predator abundance and predation rates declining irreversibly”

indicate potential for 96% loss due to predation + Loboschefsky et al. (2012):
Striped bass consume 55,000,000
Ibs of fish per year. Eating every
single juvenile salmon would still
only be 2% of their annual diet.

« Sabal et al. (2016): Striped bass
predation on juvenile Chinook had
population-level impacts of up to
29% at a single spot in the
Mokelumne River

Juvenile salmon pumped from striped bass stomach
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Stanislaus
Predation
Research

* First proposed in
2009, required
Congressional Act
to obtain permits

* Project Goals:
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Pacific
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SJR and South
Delta Research

Electrofishing
began in 2020

Project Goals:

 Estimate
abundance of
nonnative predators

* Assess movement
patterns of
predators in the
south Delta

* Assess population-
level impacts of
predation
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Bass are Everywhere in the Delta - What about the Salmon?
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» Bass observed at 85% of all

sampled units since 2020 @
Middle River S
- In 5 years, only 9 live salmon ‘ 3
captured in the South Delta Grant Line Canal E
6o OQ PO - 0 0 7,%

* >100x more predators
captured than Chinook!

* Only 4 salmon found in Mean Catch
. * Available Sites™
predator stomachs in the | o aapie Stles
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@31-40

South Delta Predator Abundance 20



Latitude

37.95

37.90

37.85

37.80

37.75

37.70

37.95

37.90

37.85

37.80

37.75

37.70

Where are the Salmon Being Consumed?

1
2019
5 P(Consumption)
; O No Data
i 00-02
5 ©02-04
f ®04-06
. U’ ®06-08
- ®05-1
N e
Y
s
7
7
%
5
T T T T T
-121.5 -121.3 -121.1 -120.9
T T T
-121.5 -121.3 -121.1 -1209

37.95

37.90

37.85

37.80

37.75

37.70

37.95

37.90

37.85

37.80

37.75

37.70

2020 Q@a
8

-121.5 -121.3 -121.1 -120.9
| | 1 I I I
-121.5 -121.3 -121.1 -120.9

Longitude

37.95

37.90

37.85

37.80

37.75

37.70

2021 Q§5
©
H
| | | 1 I I I
-121.5 -121.3 -121.1 -120.9

Patterns in Salmon Consumption 21




What do we know
about the impacts
of predation?

« Significant effort over to
collect data on predator
populations, consumption
rates, and salmon

Knowledge of Predation Impacts 22
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What do we know
about the impacts
of predation?

« Significant effort over to
collect data on predator
populations, consumption
rates, and salmon
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What do we know
about the impacts
of predation?

« Data from a small portion
of the San Joaquin Basin
suggests that predation is
a major factor precluding

recovery of salmonids

N
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# salmo . eaten
# salmon available

« Data needed from thie 2 SRR N W e | '
Central Valley to understand [ R BENL G 2o What do we know

complete picture of predation IR (RN IR S ey about the impacts
impacts U QR st B A of predation?
Sacramento Basin contains B - ' |

majority of listed species
driving water operations

Eradication not possible, but
predator management is
achievable
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Take Home Messages

« Multiple factors influencing salmon abundance

« Management solutions focused primarily on flow and
habitat

* Flow alone is not enough to recover listed species

« Nonnative fish have substantial impacts to native Ecological
species survival Response

« Coordinated long-term data collection needed
across Central Valley

 Overall goal is recovery of salmonids and other HESZEE MG IR

native fish

« Management of nonnative species necessary to
prevent extinction
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Questions?

Dana Lee
danalee@fishbio.com | 530.892.9686
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Central Valley Salmon Management Puzzle: Harvest

Hydropower -

(Flow) Predation
(& Competition)
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Central Valley Salmon Management Puzzle: Hatcheries
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Central Valley Salmon Management Puzzle: Habitat

Levee Breach Marks Completion of the Delta’s
Largest-ever Tidal Wetland Restoration Project

Published: Sep 18, 2024

Valley

SACRAMENTO, Cali. - For the first time in 100 years, tidal
watrs are flowing 10 3,400 acres of restored habitat that will
suppeort fish and wildlife species and provide new flood
capacity in Solana County. Today, the Department of Water
Resources [DWR) and Ecosystem Investment Partners (EP)

Hydropower
(Flow)

Predation
(& Competition)

DWR: Upper Sacramento Riverrestoration project provides
habitat for juvenile salmon

i) [JDeMa science Science (D July 18,2024 00 @ 10t

Healthy Rivers and Landscapes
Area Total Acres’
San quin Basin — Tuolumne® 77 (rearing/floodplain), >21.35 (spawning gravel)
Basin — Sacr 137.5 (i ), 113.5 (spawning)

Sacramento Basin — Sutter Bypass, Butte
Sink, and Colusa Basin

20,000 (floodplain)?®, 20,000 (fish food production)*
Initial Targets per funding and permitting

Sacramento Basin — Feather

15 (spawning), 5.25 (instream),

1,655 (floodplain)®

Sacr Basin — Yuba® 50 (instream), 100 (floodplain)
5 to Basin — American 25 (spawning), 75 (rearing)
to Basin — Mokel 1 (instream), 25 (floodplain)
Basin — Putah 1.4 (sp ing)
North Delta Arc and Suisun Marsh 5,227.57

~ NooTidad |

Phass Tl Wetlamey  werlands -

winca 3008 7,129 2777

im progre 4,073 18 Mo Tical Wastlands
T Hon-Tidad Woetiancts: 195000 | [l Ripaanan

Flarwmc -*‘T’.“ 1442 : S [ st Wosand

TOTAL 14,624 4,238 f | e e ooopan vcnee | gL oo,

Defow Fion - Dot Pl

Perfermane - L

HomureTorgets | 32,500 15,500 g

* B4% of total, 88% of tidal wetland
restoration acreage completed
since 2017

* Restoration projects can take
decades to develop
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