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Floodplains in the Central Valley

e Extent of floodplain habitat greatly reduced in the CV




Historic:

Fall run Chinook evolved A BN B ] e
rearing on floodplains N ey T it

[ wildlife Refuge
[ Legal Delta Boundary

TODAY:

White area represents former historical
s river floodplain habitat that is converted
mostly to agricultural and urban uses.

Rice Fields

® of floodplains lost

e Converted to agriculture and
urban development.

® |n California 550,000 acres
of rice is farmed annually.

® Now, many of the rice fields
are managed for migrating
birds during winter months.
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Current State of Floodplains in the CV

Restored Floodplains Managed Floodplains
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Current State of Floodplains in the CV

Restored floodplains

* Breaching levees (e.g.
Cosumne River)

e Setting back levees and
reconfiguring floodplain
habitat (e.g. Bear
River, Merced River, etc.)

e Restoring floodplain
geomorphic and vegetation
successional processes




Current State of Floodplains in the CV

Managed Floodplains

e Bypasses and floodways
that function seasonally as
floodplains (e.g. Yolo Bypass
and Sutter Bypass)

e During the non-flood
season can be used for
agriculture




Fish and Floodplains

e Fish species in California
have evolved to utilize
floodplains

e Spawning (e.g. splittail)
— Need submerged
vegetation for spawning
e Rearing (e.g. Chinook
salmon)
— Utilize off channel

habitat during out-
migraiton




How are Floods Important for Fish?

* Timing
— When flooding happens

 Duration
— How long a flood lasts

e Magnitude

— Volume of river
discharge




Flood Timing

° Seasona| t|m|ng Of Biotic Thresholds
. . . Mixed rain-snow Cottonwood
flooding in relation [ g - Wilow
snow-dominated
— Regulated Chinook outmigration Mayfly emer
ly emergence
to ecosystem __ Chinook outmigration
b en ef | t Chinook Steelhead spawning

Outmigration

spawning Splittail Frogs

e Different species
and life histories
have different
timing requirement
for flooding
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Adapted from Yarnell et al. 2009



Flood Duration

e How long a flood event
lasts before draining
back in to the river
channel

e Higher residence time
of water on the
floodplain results in
higher ecosystem
productivity




Floodplain Food Web

Zooplankton/

Invertebrates
Phytoplankton/ Q_}




Food Web Duration

Chlorphyllka Zooplankton Fish benefit




Knaggs Project 2012

* Pilot project to determine Yot Spass oo [ s Y
growth and survival of \ Wi i
juvenile salmon within a dowCut ot
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Knaggs Project 2012

e Fish grew rapidly =
e Averaged 0.69mm/day " , T

S

increase in fork length Jah 31 — week 0~ Bia At ik 4g Fela
and 0.1g/day in weight
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100 mm
3 e

March 12 — week 6 — released from ag field
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Apﬁl 13 — Week'10 = 13 miles downstream



Knaggs Project 2013

Sacramento River <
Fremont Weir

Ridge Cut:Canal
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2013 Pilot Projec

50 Acres

ihaggs Ranch

2012 Pilot Preject

5 Acres
Knaggs Ranch Experimental
Floodplain Habitat Investigation

Interstate 5
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Knaggs Project 2013

e Research Questions:
— Substrate
— Food web
— Survival
— Substrate preference

Carson Jeffres




2013 Project Design

e 9replicated fields of e Substrate preference
three substrate types — Enclosure with all 3
— Rice stubble, Disced, and substrate types

Fallow — PIT tagged fish




2013 Pilot Projec
50 Acres f
/ Knaggs Ranch

2013: Feb 18 — Apr 4

42,000 hatchery fish
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Habitat Preference Study

Fallow .

Disced

/

FLOW



Little Evidence for Habitat Preference

FLOW

60%

Proportion of Total Detections

Disced Stubble Fallow



Food Web Sampling

e Weekly sampling within
all fields as well as inlet
and outlet

e Both invertebrate and
zooplankton samples

e Chlorophyll and water
qguality also sampled !
weekly



Food Web Results
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Dominant Taxa
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Fish Sampling

e Weekly sampling within
all fields

e 30 fish seined, weighed
and measured from
each field

e Fish were collected
from each enclosure
and weighed and
measured
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Salmon Growth
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Salmon Growth
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Salmon Growth
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Gut Contents

Gut Contents

 Contents from a single
79mm salmon

— ~460 individual
cladocerons

Zooplankion Field Samples




) 2012 Project
L ower Survival 2013 Habitat

than Hoped...

Disced
0% 20% 40% 60% 80% 100%



Total Count

60

50

Avian Predation Probably High

B Cormorants

B Wading Birds

no data
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What did we learn?

e Rice fields are amazingly
productive aquatic
habitats

 Fish within the rice fields
grew at very high rates
(up to 1.5mm/day)

e * W11
2 R 10

8 9

* But... higher mortalities = i-;_:‘,"/”‘ff’j"f/”/m

than expected




What is next?

e 2014 study

— Depth and cover
— Volitional passage
— Avian predation
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Questions ?
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