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Corbula & Corbicula 

Why do we care? 

POD Species  

Zooplankton 

Peterson et al. 2005 

Sommer et al. 2007 



No comparable Delta bloom for over 20 years! 
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2011 and 2012 Fall Bloom in North Delta 
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Where?...Yolo Bypass? 

Knight’s Landing Outfall Gates 

Wallace Weir 

Lisbon Weir 

1 

2 



Rice fields and phytoplankton blooms….What’s the connection? 
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What causes fall blooms downstream at Rio Vista? 

1 2 
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Yolo - Bloom 

Downstream 
Transport 

NO3 PO4 
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Yolo - Ag. Nutrients 

North Delta-Bloom 

Biomass Transport ? Nutrient Input ? 



Methods 
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 Continuous WQ Monitoring 
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Weak flow pulse in 2013! Results: 

Lisbon Daily  
 Flow (cfs)  
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2013 Yolo Bypass…Chlorophyll – YES 
 …but NO biomass transport to Rio Vista 
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DIN low in rice drainage…low nutrient input 
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What causes fall blooms downstream at Rio Vista? 
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Biomass Transport ? Nutrient Input ? 

Low DIN in 
Rice Fields 

Maybe not 
this simple 

Wastewater Treatment 
(N) Inputs 
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Why no bloom in 2013?....Is there a flow threshold? 

Water Volume 
10,800 (ac-ft) 

Water Volume 
27,000 (ac-ft) 

Chris Foe, 2013 

Year 
Max Chlorophyll at 

Rio Vista (µg/L) 
Max Flow at 
Lisbon (cfs) 

Water Volume at 
Lisbon (ac-ft) 

2013   284 10,800 

2012 17 724 27,000 

2011 8 400 21,400 

2010   423 9,000 

2009 7 183 3,000 

2008   111 3,500 



What about top down effects? . . . Zooplankton Response 

0

10000

20000

30000

Sac R. Yolo Sac R. Yolo Sac R. Yolo Sac R. Yolo

Aug-12 Sep-12 Oct-12 Nov-12

C
P

U
E 

(#
/m

³)
 

0

20000

40000

60000

80000

Sac R. Yolo Sac R. Yolo Sac R. Yolo Sac R. Yolo

Aug-11 Sep-11 Oct-11 Nov-11

C
P

U
E(

#/
m

³)
 

Bosmina (77%) 

Pseudodiaptomus forbesi  
copepodid (54%) 

2011 – Calanoid Copepods 

2012 - Cladocera 



What’s next? 
More analysis of 2013 Data 

Possible experimental manipulations…Can we replicate 2012?  

Larger effort in 2014 
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*2014 Sneak Peek* 
CSC Clam Hotspots 

Largest numbers and sizes of  
Corbicula are found in Southern  
end of CSC: 
  
  Sac Deep Water Ship Channel 
 
  Cache Slough 
 
Biomass = 10-30 g/m² 
 
Est. Grazing Rate = 1 – 3 m3m-2d-1 

Janet Thompson USGS, 2014 

DWR+USGS :  
29 Sites/93 Ponar grabs  
 



Questions? 

Yummy!! 
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Rice field drainage improved  
water clarity…benefiting phytoplankton growth?  



Northern Yolo Bypass - Plumbing 

Knight’s Landing Outfall Gates 

Wallace Weir 



Southern Yolo Bypass - Plumbing 

Putah Creek 

Lisbon Weir 


