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Breeding Populations in San Francisco Bay
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-53%

Strong et al. 2004 Waterbirds 27:411-423
Hartman et al. 2021 San Francisco Estuary and Watershed Science 19:3:4



Fewer Nests in Fewer Places

Hartman et al. 2021 San Francisco Estuary and Watershed Science 19:3:4



Breeding Population Decline
(2001 vs 2019 South Bay Surveys)
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Habitat Use vs Availability
(2019 South Bay Survey)



Restoration Project’s Phase 1 Assessment

Valoppi 2018 Open File Report 2018-1039
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-71%

-36%

Breeding Populations in San Francisco Bay

-53%

+14,555%

Strong et al. 2004 Waterbirds 27:411-423
Burns et al. 2018 Studies of Western Birds 3:180-189

Hartman et al. 2021 San Francisco Estuary and Watershed Science 19:3:4



Ackerman et al. 2018 Waterbirds 41:384-400

18%

60%

12%

Gull Breeding Population
2007=37,000
2008=47,000

10%



Gulls Use Landfills During Day Operations & Colonies at Night

Ackerman et al. 2018 Waterbirds 41:384-400



Gull Predation on Waterbird Eggs and Chicks

Chicks
55% of avocet, 15% of stilt, 54% of tern chick deaths

Ackerman et al. 2014 Journal of Wildlife Management 78:818-829
Ackerman et al. 2014 Journal of Avian Biology 45:609-623

Herring et al. 2011 Southwestern Naturalist 56:35-43

Eggs
11% of depredation on avocet & stilt



24,000 Gulls 
“Relocated” 

from A6

Tern Colony Location and Year
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Nests Are On Islands In Managed Ponds

94% Forster’s Terns (N=9,410 nests)
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South Bay Salt Pond Restoration Project



South Bay Salt Pond Restoration Project
Pond A16
20 islands in 2013

Pond SF2
30 islands in 2011



Nesting Islands Constructed in Managed Ponds
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Pond A16: 16 new & 4 old islands
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Pond SF2: 30 new & 0 old islands
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1) How many islands to put in a wetland?
2) Location of island within wetland?
3) Size and shape of island?
4) Topography of island?

Constructing Island Nesting Habitat



Number of Nesting Islands Within Wetlands
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Forster’s Terns
Avocets
Stilts

Construct Fewer Islands 
in Many Wetlands



Nesting Island Location Within Wetlands

Island Distance to Levee (m)
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Nesting Island Shape
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GPS points
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Ackerman et al. 2014 USGS OFR 2014-1263
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Establishing New Bird Colonies Using Social Attraction
Decoys and electronic broadcasting of bird calls

Caspian terns


CATE TAKE ONE

Adam Peck-Richardson

Adam Peck-Richardson's Album

2010-04-11 23:28

20.035908





Caspian Tern Social Attraction Islands
Pond A16

Caspian tern islands
Pond SF2



New Caspian Tern Colonies Established on Refuge
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Forster’s Tern Social Attraction in Pond A16
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Landscape Scenario Planning for the South Bay Salt Pond Restoration Project

49% of managed ponds 
to tidal marsh?

71% of managed ponds 
to tidal marsh?



Support & Funding:
• South Bay Salt Pond Restoration Project
• Don Edwards San Francisco Bay National Wildlife Refuge
• Eden Landing Ecological Reserve
• Napa-Sonoma Marshes Wildlife Area
• U.S. Fish and Wildlife Service
• California Department of Fish and Wildlife
• San Francisco Bay Bird Observatory
• The San Francisco Bay Restoration Authority
• California Wildlife Foundation
• California Coastal Conservancy
• Resources Legacy Fund
• U.S. Army Corps of Engineers
• U.S. Environmental Protection Agency
• Valley Water
• San Francisco Estuary Institute
• San Francisco Bay Regional Monitoring Program
• CALFED Ecosystem Restoration Program
• Ducks Unlimited
• USGS Ecosystems Mission Area & Environmental Health Program

Photos by:
• Ken Phenicie, Michael Kern, Abe Borker, and USGS

Contact:
• jackerman@usgs.gov

Thank You Partners!
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