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Novel Ecosystems:Suisun Marsh 
and the Delta  

A new reality 



NOVEL ECOSYSTEMS 
Most aquatic ecosystems in California 

 

• Superficial resemblance 

to historic ecosystems 

• Irreversibly altered 

• Native +  alien species 

• Novel in structure and 

function? 



NOVEL ECOSYSTEMS 
Most aquatic 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? 



From Whipple et al. SFEI 

- waterway 
pond/take 
~•sonal pond~ake 

- tidal lrHhwater emergent wetland 
nontldal freshwater emergent wetland 

- willow 
- val~ foothill riPilrlan 

wet meadowl~•sonal wetland 
vernal pool complex 

- alkali ~sonal wetland complex 
inland duM scrub 
grassl.lnd 

- woodlandfsavanna 

Central Delta: tidal Islands 
300,000 acres 

120,000 acres South Delta: dlstribuiary ~rs 



Why emphasize novel ecosystems? 

•  Reality –the way things are 

•  We need novel approaches to 
conserve native species 

 

 



Novel Ecosystems, this talk 

• North Delta 

• Central Delta 

• Suisun Marsh 



 UC Davis Arc Project 

Amber Manfree 



North Delta.  Cache Slough complex 
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Date 

Zooplankton,  upper Cache Slough 

Sinocalanus

Cyclopoid sp

Acartiella

Harpacticoid sp

Limnoithona

Eurytemora

Pseudodiaptomus

Jacob Montgomery 



CENTRAL DELTA 



 

Alien 
“ecosystem 
engineers” 
dominate 

Brazilian waterweed 

Overbite clam 

“MOST INVADED ESTUARY IN THE WORLD.” 
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SUISUN  MARSH Jan. 31, 2011 
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Denverton Slough dominant species 1993-2011 

CORE GROUP VARIES IN RELATIVE 
ABUNDANCE BY TIME AND PLACE 



Rank First 10 Years Last 10 Years

1 STRIPED BASS STRIPED BASS

2 THREESPINE STICKLEBACK SPLITTAIL

3 TULE PERCH TULE PERCH

4 SPLITTAIL WHITE CATFISH

5 LONGFIN SMELT YELLOWFIN GOBY

6 PRICKLY SCULPIN SHIMOFURI GOBY

7 YELLOWFIN GOBY PRICKLY SCULPIN

8 COMMON CARP THREESPINE STICKLEBACK

9 SACRAMENTO SUCKER COMMON CARP

10 SHIMOFURI GOBY BLACK CRAPPIE

Rank First 10 Years Last 10 Years

1 MISSISSIPPI SILVERSIDE MISSISSIPPI SILVERSIDE

2 THREESPINE STICKLEBACK STRIPED BASS

3 YELLOWFIN GOBY YELLOWFIN GOBY

4 STRIPED BASS THREADFIN SHAD

5 TULE PERCH SPLITTAIL

6 STAGHORN SCULPIN THREESPINE STICKLEBACK

7 PRICKLY SCULPIN SHIMOFURI GOBY

8 THREADFIN SHAD STAGHORN SCULPIN

9 SPLITTAIL TULE PERCH

10 CHINOOK SALMON AMERICAN SHAD

Rank First 10 Years Last 10 Years

1 STRIPED BASS MISSISSIPPI SILVERSIDE

2 THREESPINE STICKLEBACK STRIPED BASS

3 TULE PERCH SPLITTAIL

4 MISSISSIPPI SILVERSIDE YELLOWFIN GOBY

5 SPLITTAIL TULE PERCH

6 LONGFIN SMELT THREADFIN SHAD

7 PRICKLY SCULPIN WHITE CATFISH

8 YELLOWFIN GOBY SHIMOFURI GOBY

9 COMMON CARP THREESPINE STICKLEBACK

10 STAGHORN SCULPIN PRICKLY SCULPIN

Otter Trawl

Beach Seine

Otter Trawl + Beach Seine

TOP TEN SPECIES 1980-89 vs  2002-12 

Not in top ten in other time period 



Major macro-invaders 1980-2012 
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(Limnoithona omitted) 

Denverton 

Montezuma 

Zooplankton  Abundance 

Jacob Montgomery 



Conclusions -1 

• 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 

 

 



Luco Pond 



Managed wetlands: 
Mixed residence time 
Tidal Trapping 
Ponding 

John 
Durand 

Luco 
Pond 



Novel Ecosystems: Novel Management Approaches 

John Durand 

'!/ 
't ,, ,, 
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