Linking tidal marshes, open water,

novel ecosystems, and geography

for fish recovery in the upper San
Francisco Estuary



Novel Ecosystems:Suisun Marsh
and the Delta
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NOVEL ECOSYSTEMS

Most aguatic ecosystems in California

» Superficial resemblance __
to historic ecosystems

* |rreversibly altered
* Native + alien species

 Novel In structure and
function?




NOVEL ECOSYSTEMS

Most agquatic ecosystems in California

 Novel In structure
and function?

* More species, In
unprecedented
combinations




Historic ecosystems limited as model

for modern ecosystems

* Hint at conditions under which native
species evolved

* Baselines are altered ecosystems?




Naorth Delta: flood basins

Central Delta: tidal islands
300,000 acres
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Why emphasize novel ecosystems?

* Reality —the way things are

 We need novel approaches to
conserve native species




Novel Ecosystems, this talk

* North Delta\

e Central Delta\
e Suisun Marsh\

Land Subsidence in the Delta

Delta Adas reprinted 1995
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UC DaV|s Arc Project

Sacramento Deep Water
ship Canal

Lindsey
Slough
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North Delta. Cache Slough complex




Fishes, Cache Slough Complex, Trawling

100%

90%

80%

70%

60%

B Native m Alien
50%

40%

30%

20%

10%

0%

Individuals Species



3.5

2.5

fish / minute

Native vs Non-native Fish: Electrofishing
Cache Slough Regions

B Native

H Non-
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Upper Lower Lower Upper
Lindsey Lindsey  Cache Cache



Seasonal shifts in species

Catch/minute
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Cache Slough:
Longitudinal Variation
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Zooplankton/m~3

Zooplankton, upper Cache Slough
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Alien
“ecosystem
engineers”

dominate

Mid-water Trawl

« MWT 1967 - 1980
« Current MWT Stations

Overbite clam

“MOST INVADED ESTUARY IN THE WORLD.”
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Fish, Central Delta, from Grimaldo et al. 2012

Seines in SAV




SUISUN MARSH jan. 31, 2011
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Native vs alien fish: Suisun Marsh
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CPUE (fish per trawl)
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CORE GROUP VARIES IN RELATIVE
ABUNDANCE BY TIME AND PLACE

Denverton Slough dominant species 1993-2011




TOP TEN SPECIES 1980-89 vs 2002-12

Otter Trawl
Rank |First 10 Years Last 10 Years
1|STRIPED BASS STRIPED BASS
2| THREESPINE STICKLEBACK  |SPLITTAIL
3| TULE PERCH TULE PERCH
4|SPLITTAIL A WHITE CATFISH &
5|LONGFIN SMELT {0 YELLOWFIN GOBY
6|PRICKLY SCULPIN SHIMOFURI GOBY
7| YELLOWFIN GOBY PRICKLY SCULPIN
8| COMMON CARP ) THREESPINE STICKLEBACK
9|SACRAMENTO SUCKERG, | |COMMON CARP
10|SHIMOFURI GOBY BLACK CRAPPIE (‘;

Not in top ten in other time period <:
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Major macro-invaders 1980-2012




Zooplankton Abundance

“Suisun City "\
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Conclusions -1

e Suisun Marsh and Delta are novel ecosystems

 Alien fishes and invertebrates dominate in
most areas




Conclusions -2

* Tidal marsh structure and function variable
and complex

* Pelagic tidal habitat also highly altered

 Tidal marsh habitat benefits native fishes most
in Suisun Marsh




Implications

* Novel biotic assemblages will
persist in all habitats

* Management for desirable
species




Implications

* Passive restoration of tidal marsh
unlikely to benefit most native fishes,
but especially pelagic species.




Implications

Active management and
monitoring of all restoration
projects required for success

—Breach and leave rarely works
‘\’ ',5 4"- :
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Mixed residence time

Managed wetlands:  Tidal Trapping
Ponding

Luco
Pond

John
Durand




Novel Ecosystems: Novel Management Approaches

John Durand
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DELTA SCIENCE PROGRAM
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