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Abstract: 

Overall Bird-Use in Response to Wetland Restoration: Years One and Two
By Jules Evens, Principal, Avocet Research Associates and Research Associate, PRBO 

Conservation Science

Avocet Research Associates (ARA) began monitoring the avian communities within the 219 hectare 

restoration site shortly after the levee breach that returned the site to tidal influence in October 2008. We 

partitioned the year into three seasons: fall, winter, and spring (nesting). In fall and winter we conducted 

absolute counts of all waterbirds using the site at approximately one-month intervals. Coverage was 

standardized for tidal influence and weather conditions. Species were grouped into three generic classes—

waterfowl, shorebirds, and larids. From these data we derived summary statistics to describe the waterbird

community using the site in each season and to compare results with those from surveys conducted prior to 

restoration.  In April, May, June 2009 and 2010, we conducted fixed-radius (±50-m) point counts to 

document nesting species. From these data we derived species richness, diversity indices, and density 

values for each species and for each survey point to evaluate changes in the nesting bird community over 

time.  During the fall and winter periods surface feeding waterfowl dominated the site, comprising 95.5 

percent in Year-1 and 69.6 percent in Year-2. Shorebird use of the increased significantly in Year-2, 

especially during the spring (April) migratory pulse. Nesting season surveys of songbirds found an increase 

in abundance, density, and species diversity of wetland and riparian associates when compared to pre-

restoration results. Increases in most passerines species were also evident from Year-1 to Year-2.  Song 

Sparrow was the most abundant nesting passerine. Greatest increases in densities were noted in Common 

Yellowthroat, Savannah Sparrow, and Red-winged Blackbird.

See video of this presentation at: http://vimeo.com/17534337

Complete proceedings, individual presentations, and links to video from the 2010 State of the Bay 

Conference are available on the Tomales Bay Watershed Council’s website:

http://www.tomalesbaywatershed.org/stateofthebay2010.shtml

http://vimeo.com/17534337
http://www.tomalesbaywatershed.org/stateofthebay2010.shtml


Speaker Biography: 

Jules Evens, naturalist and writer, has been living and birding in the Point Reyes 

area for more than three decades. He is the founder and Principal of Avocet 

Research Associates and a long-time research associate with PRBO Conservation 

Science and Audubon Canyon Ranch. His primary research focuses on tidal 

wetlands and avian population trends. He is the author of The Natural History of 

the Point Reyes Peninsula and An Introduction to California Birdlife (both 

University of California Press), as well as various scientific papers and natural 

history articles.



Giacomini Wetland Restoration Site: Avian Monitoring.
Avocet Research Associates in cooperation with the 

National Park Service and Cypress Grove Research Center



Surveys to date

Pre-restoration

2001: Reconnaissance Survey (ARA 2002)

2005-2007: Area counts (U.S.G.S. 2007)

Post-restoration

2008-2010: Baywide shorebird surveys (ACR)

2008-2010: Waterbird surveys (ARA) 



Post-restoration: seasonal coverage (ARA)

Fall (August-October): Absolute counts of waterbirds

Winter (November-April): Absolute counts of waterbirds

Spring (April-June): Point counts of nesting species, 
primarily songbirds.



Giacomini Wetland Restoration Site: sub-areas



“Waterbirds”—generic terms

“Waterfowl” —true waterfowl (Anatidae: swans, geese and ducks) but also other species whose foraging 
behavior is similar (“waterfowl-like”), i.e. pelicans and cormorants, loons and grebes, and American Coot. 

“Shorebirds” (=“waders”) —most members of the Charadriiformes (shorebirds), but excludes gulls, auks and 
allies. Ardeids (herons egrets, night-herons) are also lumped with shorebirds because of similar foraging 

behavior. 

“Larids” —gulls and terns

OTHERS:

“Raptors” —diurnal birds of prey (Falconiformes). Owls (Strigiformes) were not included in the census methods 
and were undoubtedly undercounted.

Rails: protocol-level surveys required (2011)



Waterfowl

Northern Pintail (Anus acuta)



Shorebirds

Greater and Lesser yellowlegs (Tringa melanoleuca and T. flavipes)  



Gulls and Terns

Caspian Tern (Hydroprogne caspia)



Raptors

White-tailed Kite (Elanus leucurus)



Rails

California Black Rail (Laterallus jamaicensis coturniculus)



FALL 2009 (2010 in progress)

Do not yet have enough data to describe interannual population trends, but 
obvious patterns of waterbird use of the site are beginning to emerge.

• Fall is a season when overall waterbird use is relatively low, but migratory 
flocks “stop-over” to forage for brief periods before moving on. (“Episodic”)

• In 2009  fall high count was nearly 1000 waterbirds, as compared to 4123 
individuals in November and 6288 individuals in December. (October 15, 2010 
= 1350 waterbirds). High count in 2010, to date, was 1350 waterbirds.

•Shorebirds are “finding” the site; began to see an increase in numbers of 
individuals and species diversity in 2009 (ACR).

• High counts of Greater Yellowlegs, a species that prefers shallow standing 
water, were exceptional in late fall 2009 (and increased in early winter).

• Bald Eagles, once extremely rare in West Marin, are becoming regular visitors 
to the wetlands. Both adults and immature individuals were observed in the 
fall, representing at least four different individuals.
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Summary results: winter waterbird surveys, 2008-2010

Year-1  Densities ranged from 3.6 to 15.1 birds/ha [avg. 8.5 (±4.8)]

Mean #/survey = 1849.0 (se 750.1) 

Richness = 34 spp.

“Dabbling ducks” comprised >90% of all groups.

Year-2. Densities 6.3-28.7 birds/ha (mean 13.4 ±5.5) 

Mean #/survey = 2923.8 (se 786.3)

Richness = 52 spp.

“Dabbling ducks” accounted for ~75% of all groups



















Spring (nesting season)
Point counts: Fixed-radius circular plots

≤50 meters; >50 meters



Shannon Diversity Index: pre- and post-restoration

Shannon diversity index accounts for both abundance and evenness of 
the species present in a given period.  



Mean density estimates per point: pre- and post-restoration



Densities of eight commonest nesting passerines: pre- and post-restoration  











Summary—Fall & Winter

Waterfowl arrived almost immediately following restoration, in Fall of
Year-1 (1850/survey); abundances increased nearly than two-fold in Year-2

(3000/survey)

Shorebirds began increasing in Spring of Year-1, more dramatically in Year-2.

Waterfowl dominated in Year-1 (90%); the community became more
heterogeneous in Year-2 as shorebird use increased. [Waterfowl = 75%]

All waterfowl showed an increase over pre-restoration densities.

Overall winter waterbirds densities (DEC-FEB) in the restoration site
(1583/km2) were twice those baywide (770/km2) and surface-feeding ducks
were the most common category of waterbird. (In Kelly and Tappen 1998
“surfacefeeding ducks typically occurred in only lownumbers”).

In the context of Tomales Bay, the restoration has increased habitat value and
extent for surface-feeding waterfowl and increased foraging opportunities for
waders.

Rarities (Fall and Spring): EUWI, hybrids, WFIB, SOSA, BNST, PESA, SEOW, PRFA



Summary: Spring/Summer

Species richness pre-restoration = 73
Species richness post-restoration = 86 (+17.8%)

Diversity index (heterogeneity) increased an estimated 29.5%

Density pre-restoration to post-restoration 22.8%

Marsh and riparian associated species increased; upland species 
decreased (flocking ground foragers—meadowlarks, blackbirds)

Greatest increases seen in Common Yellowthroat, Savannah 
Sparrow and Red-winged Blackbird, but also MAWR, PSFL, WIWA, 
SOSP (interannual variation?).
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