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Outline	  
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USGS	  Breeding	  Waterbird	  Program	  
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•  Geographical	  Emphasis	  
–  San	  Francisco	  Bay	  
–  Delta	  
–  Central	  Valley	  
–  Great	  Salt	  Lake	  

Performing	  long-‐term	  ecological	  research	  on	  waterbirds	  to	  provide	  
reliable	  scien;fic	  informa;on	  that	  informs	  conserva;on	  and	  
management.	  
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Breeding	  Waterbirds	  of	  	  
South	  San	  Francisco	  Bay	  Salt	  Ponds	  

•  American	  Avocet	  
•  Black-‐necked	  S)lt	  
•  Forster’s	  Tern	  
•  California	  Gull	  

gull	  
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Nest	  Success	  
•  What	  does	  it	  mean	  to	  
be	  successful?	  
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How	  will	  waterbirds	  respond	  to	  newly	  
available	  habitat?	  
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Predators	  of	  Waterbird	  Nests	  

71%	  mammals	  

29%	  avian	  

  13%	  of	  nests	  
depredated	  by	  
California	  Gulls	  
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Chick	  Growth	  and	  Survival	  

•  Chick	  growth	  
– mark	  and	  recapture	  

•  Chick	  survival	  
–  radio	  telemetry	  
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Growth	  Indicates	  Habitat	  Quality	  
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Chick	  Survival	  
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Predators	  of	  Waterbird	  Chicks	  
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Preda2on	  by	  California	  Gulls	  
•  Avocet	  chicks:	  	  61%	  
•  S)lt	  chicks:	  23%	  
•  Tern	  chicks:	  94%	  

Predators	  of	  Waterbird	  Chicks	  
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California	  Gull	  Habitat	  Use	  



Herzog	  	  –	  Breeding	  Waterbird	  Ecology	  -‐	  South	  Bay	  Salt	  Pond	  Science	  Symposium	  	  February	  3,	  2011	  

Avocet 
Stilt 
Tern 

2005-2010                                  
N=9,747 nests 



Herzog	  	  –	  Breeding	  Waterbird	  Ecology	  -‐	  South	  Bay	  Salt	  Pond	  Science	  Symposium	  	  February	  3,	  2011	  

Legend 
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Informing	  Restora)on	  Design	  
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26	  of	  30	  avocet	  movement	  
vectors	  traveled	  South	  	  
from	  A16	  into	  NCM	  aQer	  
they	  hatched	  
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Learning	  From	  Current	  Restora)on	  	  
To	  Inform	  Future	  Ac)ons	  
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SF2	  islands	  

A6	  breach	  
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How	  Will	  Breeding	  Waterbirds	  Respond	  to	  SF2?	  
•  Habitat	  Use?	  

•  Disturbance?	  

•  Density	  Dependence?	  

•  Nes)ng	  vs.	  Chicks?	  
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Impact	  of	  A6	  Breach	  
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•  Where	  will	  23,000	  gulls	  from	  A6	  go?	  

•  Will	  gull	  displacement	  impact	  
waterbird	  reproduc)ve	  success?	  
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Breeding	  Waterbird	  Program	  

•  Con)nued	  monitoring	  is	  
cri)cal	  for	  evalua)ng	  
success	  of	  restora)on	  

•  Adap)ve	  management	  and	  
assessment	  of	  impact	  not	  
possible	  without	  con)nued	  
research	  /	  monitoring	  


