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Appendix 1.  Salt pond depth and salinity by survey. 
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Appendix 2. Snowy Plover summary. 
 

Depending on the year, 5-13% of the federally threatened U.S. Snowy Plover (Charadrius alexandrinus) Pacific 

Coast population breeds at San Francisco Bay, mainly in the South Bay salt ponds (Page et al. 1991, Strong et al. 2004a).   

During a Snowy Plover survey of the South Bay during the 2004 breeding season, Strong et al. (2004a) counted 113 

adult plovers in the South Bay, or 5.9% of the total Snowy Plovers (n = 1904 plovers) counted along the California coast 

in 2004 [compared to 5.0% (72/1444) in 2003, and 12.8% (176/1371) in 1991 (PRBO, unpubl. data)].  Snowy Plover 

occur year-round in San Francisco Bay, and they also have a long breeding period in the Bay stretching from early 

March into August (see annual San Francisco Bay NWR Snowy Plover breeding season reports).   

A major question that remains to be resolved for South Bay restoration planning is how much salt pond habitat 

will need to be maintained for Snowy Plover.  The Western Snowy Plover Pacific Coast population draft recovery plan 

(USFWS 2001) recommends that San Francisco Bay be managed for 500 breeding Snowy Plovers, an area they estimate 

to be 809 ha of managed salt ponds.  They recommend that most of this habitat be located in the South Bay with a 

limited (amount unspecified) amount in the North Bay where low numbers of plovers currently breed.  The plan suggests 

that management should include maintenance of desired water levels, removal of excessive vegetation, and predator 

control.   

More recently, Strong et al. (2004a) recommend that special consideration should be given to Snowy Plover 

habitat requirements during the South Bay Salt Pond Restoration Plan, including: 1) ensuring the availability of drying 

salt ponds with adjacent high salinity forage areas; 2) spreading plover habitat out; and, 3) allowing plover habitat to 

vary in location from year to year in order to minimize predation levels.  

 For breeding Snowy Plover, based on observations of marked birds, Feeney (1991) estimated that the average 

home range of Snowy Plover in the Baumberg and Oliver Brothers salt ponds was about 1.6 ha.  Using nest distance 

from levees as a proxy for the plover’s preference for openness and good visibility, Feeney (1991) found that about four 

times as many plover nests were greater than 20 m from the closest levee.   

Many Snowy Plover breeding studies do not report breeding densities,  and those reported are further 

complicated by the fact that some report maximum single day nest densities and others report maximum nest densities at 

a site for a season.  These latter estimates are more difficult to interpret since the distinction between re-nests of the same 

pairs of plovers vs. new nests by different pairs of plovers is usually not reported.  In San Francisco Bay, Snowy Plover 

nest densities vary from 0.01 nests/ha to 0.58 nests/ha, and these densities are within the range of other reported Snowy 

Plover nest densities (Table 1).   
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Table 1 – Snowy Plover nest densities in western United States. 
Location Pond/habitat Nests/ha Year Data Source 
San Francisco Bay, CA     
 Oliver North 0.491 1991  Feeney 1991 
 Oliver South 0.321 1991  
 Baumberg B1 0.581 1991  
 Baumberg PP 0.171 1991  
San Francisco Bay, CA     
 B12 0.032 2004 Strong unpubl. data 
 RSF2 0.052 2004  
 A22 0.052 2004  
 B6B 0.222 2004  
 B8 0.062 2004  
 B9 0.012 2004  
 B14 0.022 2004  
 R2 0.022 2004  
Moss Landing, CA     
 Salt ponds 0.431 1996 PRBO unpubl. data 
Mono Lake, CA     
 Alkali lake 0.171 1978 Page et al. 1983 
Great Salt Lake, UT     
 Howard Slough 0.051 1990 Payton and Edwards 1996 
  0.131 1991  
  0.281 1992  
  0.141 1993  
 West Layton Marsh 0.491 1990  
  0.111 1991  
  0.151 1992  
  0.081 1993  
1highest single day count of nests in an area; 2total number of nests seen in an area in a season 

 
One exception is a high nest density of 3.33 nests/ha reported for a single pond in Monterey Bay (Page et al. 

1983).  However, G. Page (pers. comm.) says this estimate is based on a very small area and a few nests and is probably 

not a good estimate to use to represent Snowy Plover nest densities. 

Based on numerous hours of observation around the Baumberg salt ponds, Feeney (1991) suggested that Snowy 

Plover were mainly eating brine flies.  Plovers were also seen eating moths (Perizoma custodiata), some type of beetle 

(perhaps Cicindela hiricollis – Tiger Beetle), and unidentified green caterpillars.  Prey items in the stomach of a Snowy 

Plover chick from Alameda salt ponds included 11 beetles of which 9 were Tanarthrus occidentalis (flower beetles) and 

2 Bembidion spp. (Feeney 1991).  Feeney (1991) also suggested that adult midges and their larvae and Digger Wasps 

(Ammophila spp.) may be important prey items to Snowy Plover in salt ponds.  Adult Snowy Plover (Kentish Plover) 

watched in salt ponds in Spain are also known to feed on brine flies while their chicks were seen feeding on small 

pelagic beetles (Castro and Pérez-Hurtado 1996, Castro 2001). 

In the Baumberg and Oliver salt ponds (now the Eden Landing area), Feeney documented significant numbers 

of Snowy Plover breeding on abandoned salt ponds with salt encrusted surfaces.  While this study and others (eg. Duke 

et al. 1996) have found that Snowy Plover generally nest in areas with no or little vegetation, Feeney (1991) did observe 

plovers occasionally using vegetation to nest near, hide chicks, and to feed in.  Feeney also found that Snowy Plover in 

the Bay generally nest on substrates that match the coloration of the backs of these birds.  At the Baumberg tract, Snowy 

Plover nests are usually located on alkali flats (unvegetated abandoned salt ponds) (87%, n = 21 nests, Duke et al. 1996) 
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while within the refuge, 80% of nests were found on salt pond levees (Duke et al. 1996).  Duke et al. (1996) attribute this 

difference to the lack of abandoned salt ponds in the refuge.  Within the South Bay salt ponds of the refuge, Drever and 

Harding-Smith (1993) found that highest densities of Snowy Plover nests were found on levees that had low public use, 

were flat and low lying, had little vegetation, and a grey, clay-like material as the breeding substrate. 

Various studies have looked at the breeding success of the Snowy Plover in San Francisco Bay.  In a 1989 study 

of Snowy Plover at the Baumberg/Oliver Brothers salt ponds around Hayward, Feeney (1991) found that of 80 nests 

monitored, the percent of eggs that were laid (n = 152) and also hatched was 49-51%, the percent of chicks that hatched 

(n = 74-77) and also fledged (n = 21) was 27-28%, and the percent of eggs that were laid, hatched and also fledged was 

14%.  From 13 years of data on nesting Snowy Plover at Monterey Bay, fledging rates averaged 24%, while from 1992 

to 1997 along the coast in Oregon, Snowy Plover fledging rates of chicks averaged 38% (USFWS 2001).   Results of a 

Population Viability Analysis (PVA) developed for the Pacific Coast population of the Western Snowy Plover (Nur et al. 

2001) showed that a productivity of 1.2 or more chicks fledged per breeding male should increase population size at a 

moderate pace.  The Western Snowy Plover population was shown to be sensitive to small changes in adult survival.  In 

general, adult survival has been shown to be the most important limiting factor across shorebird taxa (Sandercock 2003). 

In 2004, Snowy Plover nests were monitored in salt ponds and other managed wetlands at the Don Edwards 

National Wildlife Refuge (Ravenswood and Warm Springs), at sites owned by Hayward Area parks and Recreation 

Department (Franks Dump West and Oliver Brothers North Ponds), at all Eden Landing (Baumberg) ponds (Strong et al. 

2004a).  Of 59 nests monitored 48 hatched (81% hatch rate), 3 were depredated, 1 was abandoned, and 7 had unknown 

fates.   
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Appendix 3. Pond-level density predictions for selected species and seasons by alternative. 
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Breeding Song Sparrow, Alternative A 
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Breeding Song Sparrow, Alternative B 
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Breeding Song Sparrow, Alternative C 
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Breeding Common Yellowthroat, Alternative A 
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Breeding Common Yellowthroat, Alternative B 
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Breeding Common Yellowthroat, Alternative C 
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Breeding Marsh Wren, Alternative A 
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Breeding Marsh Wren, Alternative B 
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Breeding Marsh Wren, Alternative C 
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Winter Dunlin, Alternative A 
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Winter Dunlin, Atlernative B 
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Winter Dunlin, Alternative C 
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Winter Least Sandpiper, Alternative A 
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Winter Least Sandpiper, Alternative B 
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Winter Least Sandpiper, Alternative C 
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Winter Western Sandpiper, Alternative A 
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Winter Western Sandpiper, Alternative B 
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Winter Western Sandpiper, Alternative C 
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Fall Least Sandpiper, Alternative A 
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Fall Least Sandpiper, Alternative B 
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Fall Least Sandpiper, Alternative C 
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Fall Western Sandpiper, Alternative A 
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Fall Western Sandpiper, Alternative B 
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Fall Western Sandpiper, Alternative C 



HCM Appendices 

 

December 2006                                                      A38                                                  PRBO Conservation Science 

Spring Dunlin, Alternative A 
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Spring Dunlin, Alternative B 
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Spring Dunlin, Alternative C 
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Spring Least Sandpiper, Alternative A 
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Spring Least Sandpiper, Alternative B 
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Spring Least Sandpiper, Alternative C 
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Spring Western Sandpiper, Alternative A 
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Spring Western Sandpiper, Alternative B 
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Spring Western Sandpiper, Alternative C 
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Winter American Avocet, Alternative A 
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Winter American Avocet, Alternative B 
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Winter American Avocet, Alternative C 
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Winter Black-necked Stilt, Alternative A 
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Winter Black-necked Stilt, Alternative B 
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Winter Black-necked Stilt, Alternative C 
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Winter Greater Yellowlegs, Alternative A 
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Winter Greater Yellowlegs, Alternative B 
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Winter Greater Yellowlegs, Alternative C 
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Winter Willet, Alternative A 
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Winter Willet, Alternative B 
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Winter Willet, Alternative C 



HCM Appendices 

 

December 2006                                                      A59                                                  PRBO Conservation Science 

Fall Willet, Alternative A  
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Fall Willet, Alternative B 
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Fall Willet, Alternative C 
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Fall Red-necked Phalarope, Alternative A 
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Fall Red-necked Phalarope, Alternative B 
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Fall Red-necked Phalarope, Alternative C 
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Fall Wilson’s Phalarope, Alternative A 
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Fall Wilson’s Phalarope, Alternative B 
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Fall Wilson’s Phalarope, Alternative C 
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Winter Gadwall, Alternative A  
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Winter Gadwall, Alternative B 
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Winter Gadwall, Alternative C 
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Winter Mallard, Alternative A  
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Winter Mallard, Alternative B 
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Winter Mallard, Alternative C 
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Winter Northern Pintail, Alternative A  
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Winter Northern Pintail, Alternative B 
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Winter Northern Pintail, Alternative C 
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Winter Northern Shoveler, Alternative A  
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Winter Northern Shoveler, Alternative B 
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Winter Northern Shoveler, Alternative C 
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Winter Scaup, Alternative A 
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Winter Scaup, Alternative B 
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Winter Scaup, Alternative C 
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Winter American White Pelican, Alternative A 
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Winter American White Pelican, Alternative B 
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Winter American White Pelican, Alternative C  
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Winter Forster’s Tern, Alternative A 
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Winter Forster’s Tern, Alternative B 
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Winter Forster’s Tern, Alternative C  
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Winter Eared Grebe, Alternative A 
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Winter Eared Grebe, Alternative B 
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Winter Eared Grebe, Alternative C 

  


