Smelts, smolts & splittail:
declines, drought & the Delta



Calhoun Cut, April 2013




Take-home messages

Native fishes adapted for droughts
CA in perpetual drought for native fishes
‘Natural’ drought makes things worse.

Delta is increasingly a hostile environment for
native fishes, but not all.

Big problems require big solutions.



Native fishes are drought adapted

e Physiological tolerances
e Life history adaptations
 Mobile (many)

— Salmon
— Sturgeon
— Lampreys

e Use refuges
— Spring-fed streams
— Upstream reaches
— Large rivers

See Moyle 2002



Native fishes have survived long-term
droughts
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California is in perpetual drought
from native fish perspective

e Streams dewatered, warmer

e Dam block access to refuges

e Competition from alien species
 Real drought makes conditions
worse




Native fishes in decline statewide
63 species

“Fish Species of Special Concern in
California.” 2015 CDFW

30 species

listed under state and federal ESAs

93/122 extant species need

protection



General Causes of Decline

e Habitat alteration
e Alien invasions
e Natural environmental variation

— Drought
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Delta smelt: extinction in wild is likely
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Delta Smelt Midwater Trawl Survey

2015 FMWT index = 7
(6 fish)



Thicktail chub

Globally extinct 1950s

EXTINCTION In Delta

Sacramento perch

Extinct in Delta,
Native Range 1970s




So why are so many species in
trouble, especially in Delta

COLLAPSE OF SPECIES ACROSS MULTIPLE TROPHIC LEVELS
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Figura 10: Abundance trends of several populations that serve as key indicators for the health of the San Francisco Bay estuary and its watershed. Data sats
and langth of data ime senas differ across species.



1440

‘large” dams
(1.84+ m)

INFLOWS REDUCED

Grantham et al. 2014
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Figure 1.1 Dams in the state of California.




Exports from South Delta
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Delta outflows greatly reduced:
More drought conditions
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WATER VOLUME (MAF)

Reduced freshwater outflows

Source: The Bay
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Drought in Delta:
making existing conditions worse

Less fresh water in system (mostly)
Changed hydrology

— Cross Delta ‘flows’

Changed water quality
— Higher clarity

— Less food

— Saltier in places

— Warmer

Spread of non-native species



Brazilian waterweed

Drought spreads
alien invaders

Mid-water Trawl

« MWT 1967 - 1980
Current MWT Stations

Overbite clam g




Climate change vulnerability: Delta fishes
Drought hastens this change
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What can we do?

Provide more fresh water

Habitat restoration/improvement
Manage Suisun Marsh as refuge?
Rethink the Delta



Provide More Fresh Water?
Headlines

e California River will begin flowing year around

for the first time in 60 years - LA Times
10/20/16

e First step taken on setting Sacramento River
flows - Chico Enterprise 10/21/16

 Regulators propose leaving more water in
California Rivers SF Chronicle 10/23/16



Habitat restoration

Tidal marsh ‘restoration’ is
important but not a panacea
for native fish recovery.
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Integrate functional floodplains into
the Delta
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Splittail: benefits of
floodplain restoration

Vi
VA

Joseph Tomelleri

Spawn on floodplains January- March
Juveniles carried downstream
Rear in Suisun Marsh



Splittail — Suisun Marsh
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Flooding during drought: Cosumnes River
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“Timing is everything” Carson Jeffres




150+

Day of Floodplain Inundation

Cosumnes River Floodplain: days of flooding
Flood Days With and Without Levee Breaches
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Integrating functional floodplains into

the Delta in good for splittail and

Cosumne
s River
floodplain



Suisun Marsh: refuge for desirable
fishes?
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Suisun Marsh: tidal gates
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Drought

White Catfish Drought

Drought
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Suisun Marsh:

Ecological History and Possible Futures

Peter Moyle
Amber Manfree
Peggy Fiedler

University of California Press 2014

Courtesy C \-;"{.[Tr‘i ﬂ]rmm.



What can we do?

Provide more fresh water

Habitat restoration/improvement
Manage Suisun Marsh as refuge?
Rethink the Delta



Rethinking the
De Ita Sacramento

Yolo Bypass ¢
) %

Cosumnes
Reserves

Stockton

CVP & SWP
Pumps

outflow

L ]
Walnut Creek

0 10 20 km

PN




North Delta Habitat Arc_,....

Reserves

Sacramento

Yolo Bypass ¢
S
Y o

Stockton

CVP & SWP
Pumps

outflow

L ]
Walnut Creek




Take-home messages

Native fishes adapted for droughts
— But need some good times as well

CA in perpetual drought for native fishes
‘Natural’ drought makes things worse.

Delta is increasingly a hostile environment for
native fishes (but not all)
Big problems require big solutions.

— Suisun Marsh
— Norh Delta Habitat Arc



Questions?
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REALITY
No reductions in exports
for smeltin 2013 or 2014

2012-2016 90 days of
restrictions (7%)

2015-16 water year

so far (9 mo.)

37% of natural runoff made it
through the Delta to the sea

0. 46% of natural run-off was used
to protect delta smelt

1.2% of water entering
Delta dedicated to smelt



Discharge (m3/s)

~Threshold of sediment
transport onto floodplain

/

Iil/oodplain Connectivity

WY 1998

WY 1999

Water Year

Cosumnes River flows
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