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Fragmented landscapes

“The earth Is Iincreasingly
an archipelago of habitat
fragments in a sea of
human development”



Altered landscapes
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Historical Yolo Bypass Landscape

Freshwater emergent wetland
B \Wet meadow/seasonal wetland

Valley foothill riparian

Whipple et al. 2012






The Solution:
Guide Flood
Waters Away From
Valley
Communities




Yolo Bypass

SN Channelization
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Yolo Bypass

Channelization
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Beyond the Thin Blue Line- Rearing Habitat
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We know A LOT about the Yolo Bypass floodplain

Google scholar search: >1000

Four salmon runs use the floodplain
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We know A LOT about the Yolo Bypass floodplain

Salmon have higher survival

Floodplain rearing of juvenile chinook salmon:
evidence of enhanced growth and survival

T.R. Sommer, M.L. Nobriga, W.C. Harrell, W. Batham, and W.J. Kimmerer
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Freshwater and marine habitat
linkages

SFEI 2012



Delayed freshwater growth benefits
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Outstanding Questions

1. Are their delayed survival benefits to
floodplain rearing”?

2. How can we quantify the benefit of the
floodplain over the lifetime of a fish? At a
population level?

...... Floodplain marker



Benefit of floodplain marker

Photos courtesy of USFWS



Inundated rice fields



Conceptual model for sulfur isotopes

Anoxic wetland &
rice fields fertilizer seawater




Sulfur Isotopes in Chinook Salmon Diet

Hatchery

VS.

80-90% marine protein

534S ~ +15 %o

River

Freshwater prey
d34S ~ +2 %o

Weber et al. 2002, Johnson et al. 2012



Sulfur Isotopes Otoliths

Secondary lon Mass Spectrometry

A

Mass
spectrometer

Johnson et al. 2012




Questions

1) Do we see light and distinct 34S in the
organic matter (POM) from the Yolo Bypass?

2) Do we see light and distinct 834S in the
stomach contents of salmon on the Yolo Bypass?

3) Do we see light and distinct 534S in the
muscle/fin of fish rearing on the Yolo Bypass?



Conceptual model for sulfur isotopes

Limburg et al. 2014






Juvenile Chinook salmon sampling

Discovery Park

Sherwood Harbor (Sac Trawl)
Garcia Bend
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Daily mean stage (ft.)
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Tissue samples collected

Permanent
daily record ~9 days
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Contents
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Heady and Moore 2012



Stomach contents
Diptera Zooplankton

Terrestrial prey Other aquatic prey
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Stomach contents sulfur isotopes
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Sulfur isotopes (863*S vs VCDT)
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Sulfur isotopes (034S s vcor)

Tissue sulfur isotopes
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Summary & Next Steps

Yolo Bypass has lighter 534S
than Mainstem Sacramento
River in fish tissues!

Expand study- Yolo POM,
Knaggs Ranch, San

Joaquin River, Sacramento
splittail, and hope for RAIN!

534S otolith



Thank you!

Special thanks to: USFWS Delta Juvenile
Fish Monitoring Program field crew! Jack

Ingram, Denise Barnard, George Whitman
(UCD)



	Slide Number 1
	Slide Number 2
	Altered landscapes
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Secondary Ion Mass Spectrometry
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36

