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4.7 SAN FRANCISCO PENINSULA CLAPPER RAIL REGION 

The San Francisco Peninsula Clapper Rail Region stretches from the Golden Gate Bridge to the 
San Mateo Bridge. This very urban region is highly developed, including several marinas, tidal 
lagoons, flood control channels, small fragmented patches of remnant marsh, invaded mudflats, 
and the mouths of several creeks and sloughs. A wide range of land uses can be found here, from 
SFO Airport and shipyards, to light and heavy industry, to commercial and residential develop-
ment. It includes the cluster of marshes within the Colma Creek complex, as well as the disjunct 
sites along the length of the Peninsula. 

We surveyed 33 sites within the San Francisco Peninsula Region during the 2009 clapper rail field 
season. We used the passive Protocol A surveys at twelve of these sites, active Protocol C surveys 
at nine sites within the region. We conducted habitat assessment surveys at the remaining twelve 
sites (See Table 10).  
Table 10. Summary results from clapper rail surveys in the San Francisco Peninsula Region 
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Pier 94 (12a) F -- -- -- -- 0 Moderate -- 
Pier 98/Heron's Head (12b) F - C 3 6 0 0% 0 Low -- 
India Basin (12c) F -- -- -- -- 0 Moderate -- 
Hunters Point Naval Reserve 
(12d) F -- -- -- -- 0 High -- 
Yosemite Channel (12e) F -- -- -- -- 0 High -- 
Candlestick Cove (12f) F - C 3 3 0 0% 0 Low -- 
Crissy Field (12g) F -- -- -- -- 0 Insignificant -- 
Mission Creek (12i) F -- -- -- -- 0 Insignificant -- 
Colma Creek (18a) A 3 18 0 0% 0 High √ 
Navigable Slough (18b) A 3 6 0 0% 0 High √ 
Old Marina (18c) A 3 3 0 0% 0 High √ 
Inner Harbor (18d) A 3 6 0 0% 0 High √ 
Sam Trans Peninsula (18e) A 3 12 1 8% 2 High √ 
Confluence Marsh (18f) 2 A 3 6 3 50% 4 High √ 
San Bruno Marsh (18g) A 3 18 9 50% 9 - 12 High √ 
San Bruno Creek (18h) C 3 9 0 0% 0 High -- 
Brisbane Lagoon (19a) F -- -- -- -- 0 High -- 
Sierra Point (19b) A 3 6 1 17% 1 - 2 High √ 
Oyster Cove (19c) F - C 3 6 0 0% 0 High -- 
Oyster Point Marina (19d) F - C 3 3 0 0% 0 High -- 
Oyster Point Park (19e) F - C 3 6 0 0% 0 High -- 
Point San Bruno (19f) A 3 3 0 0% 0 High √ 
Seaplane Harbor (19g) A 3 6 1 17% 1 - 2 High -- 
SFO (19h) A 3 12 2 17% 2 - 4 Moderate -- 
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Mills Creek Mouth (19i) F - C 3 3 0 0% 0 High -- 
Easton Creek Mouth (19j) F -- -- -- -- 0 High -- 
Sanchez Marsh (19k) F - C 3 9 0 0% 0 Moderate -- 
Burlingame Lagoon (19l) F -- -- -- -- 0 Moderate -- 
Fisherman's Park (19m) F -- -- -- -- 0 Low -- 
Coyote Point Marina (19n) F -- -- -- -- 0 High -- 
San Mateo Creek (19o) F - C 3 9 0 0% 0 High -- 
Seal Slough Mouth (19p) A 3 18 6 33% 7 - 10 High √ 
Anza Lagoon (19r) F -- -- -- -- 0 High -- 

REGIONAL SUMMARY -- 63 168 23 9% 26 - 36 High √ 
1 The number of stations where CLRA were detected, expressed as a percentage of the total number of 
stations sampled during the season 
2 Surveyed from stations located at adjacent sites 
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Figure 119. Map of 2009 clapper rail survey region and site boundaries in the San Francisco Peninsula 
Clapper Rail Region 
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Pier 94 (12a) 

Detected 0 clapper rails 

Pier 94 is a small remnant marsh patch along the industrial San Francisco shoreline, located just 
south of the Islais Creek Channel. It is bordered by a gravel and aggregate storage/production fa-
cility, shipping container terminal and transfer facility, a rendering plant, and other heavy industry. 
The Golden Gate Audubon Society is restoring the marsh at Pier 94 that consists of tidal pans and 
high marsh habitat. Although the site is open to the public, there is no trail system and recreational 
use of the site is very low. Significant restoration work on the site has been accomplished since 
2005, including the removal of large amounts of concrete rip-rap, garbage clean-up, re-grading, 
and native plant plantings including the endangered California sea blite (Sueda californica). How-
ever, the site still lacks the size and vegetative structure to support breeding clapper rails. The site 
was evaluated for habitat using Protocol F on December 6, 2008 by Jude Stalker who determined 
that the site was unlikely to be occupied by clapper rails and no further surveys were necessary. 

 
Figure 120. Pier 94 
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Figure 121. Map of 2009 clapper rail survey results at Pier 94 (12a). 
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Pier 98 / Heron’s Head (12b) 
Detected 0 clapper rails 

Heron's Head Park (formerly known as Pier 98) is a 25-acre restored wetland at the base of the 
Hunters Point Power Plant, south of Lash Lighter Basin. Heron's Head is a long, thin peninsula 
extending east into San Francisco Bay that it is built on landfill and was slated for development as 
a Port of San Francisco facility, but has now been transformed into a thriving marsh maintained 
primarily by volunteers of Literacy for Environmental Justice (LEJ). More than 1000 student vol-
unteers serve as primary caretakers of the park each year. They help to plant native plant species, 
remove non-natives such as invasive Spartina, and clean and maintain the wild areas of the park. 
Herons Head Park supports over 78 species of birds annually, and acts as a rest stop for migratory 
birds along the Pacific Flyway. The area consists mostly of rip-rap fill with some high marsh habi-
tat, and there is a Pacific Gas and Electric (PG&E) pond on the western side. Adjacent land uses 
include Port of San Francisco facilities used as police driver training areas, and the now 
mothballed Hunter’s Point PG&E power production facility. There is a public recreational trail 
through the center of the peninsula that is frequently used by joggers, dog walkers and the occa-
sional fisherperson. The nearest known clapper rail population is at Sierra Point (19b), more than 
four miles away. 

Jude Stalker evaluated the site for the presence of clapper rail habitat (Protocol F) on December 6, 
2008. Despite its distance from a source population, Heron’s Head exhibits enough habitat charac-
teristics that it could support breeding rails. Thus, we conducted three rounds of Protocol C sur-
veys at the site. The first round of surveys was conducted on February 7, 2009 by Allison Nelson 
and Jeanne Hammond; the second round was conducted on February 27, 2009 by Jude Stalker; 
and the third round was conducted on March 25, 2009 by Jude Stalker and Whitney Thornton. 
Tapes were played on all three rounds, however no clapper rails were detected at the site. 

 
Figure 122. Heron’s Head 
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Figure 123. Map of 2009 clapper rail survey results at Pier 98/Heron’s Head (12b). 
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India Basin (12c) 
Detected 0 clapper rails 

The site India Basin is a small invaded mudflat in cove south of Heron’s Head adjacent to the In-
dia Basin Shoreline Park, a small City of San Francisco park. Located in the Bayview neighbor-
hood of San Francisco, the park receives heavy public use. The surrounding land is used for resi-
dential housing, as well as a now closed and partially demolished PG&E power plant. There is a 
negligible amount of marsh vegetation and a few remaining patches on hybrid Spartina within the 
site boundary. Jude Stalker evaluated the habitat (Protocol F) at the site on December 6, 2008. She 
determined that India Basin lacked suitable clapper rail habitat and no further surveys were 
needed. 

 
Figure 124. India Basin 
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Figure 125. Map of 2009 clapper rail survey results at India Basin (12c). 
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Hunter’s Point Naval Reserve (12d) 
Detected 0 clapper rails 

The site of Hunter’s Point Naval Reserve is defined as the small stretch of Spartina invaded shore-
line adjacent to the decommissioned Naval Base. The thin band of mostly sandy shoreline is bor-
dered by rip-rap and vegetated primarily by non-native Spartina which has invaded the mudflat. 
This area is considered a US EPA Superfund Site, with high levels of heavy metals and radioactiv-
ity in sediments. The lack of vegetative structure, the small size of marshland, and the chemical 
pollution all make this site unsuitable for breeding clapper rails. Jude Stalker evaluated Hunter’s 
Point for potential habitat (Protocol F) during Spartina inventory on September 16, 2008 and de-
termined that no further surveys were necessary.  

 
Figure 126. Hunter’s Point Naval Reserve 
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Figure 127. Map of 2009 clapper rail survey results at Hunter’s Point Naval Reserve (12d). 



4. Results for 2009 Survey 

Invasive Spartina Project 152 2009 Clapper Rail Monitoring Report 

Yosemite Channel (12e) 
Detected 0 clapper rails 

Yosemite Channel is a small inlet located within a heavily industrialized area just southwest of the 
Hunter’s Point Naval Reservation. The site is comprised of a relatively large mudflat with some 
patchy marginal salt marsh habitat and upland weeds. Yosemite Slough is more than three miles 
from the nearest known clapper rail population at Sierra Point (19b). There is currently no public 
use of the site, as the area is primarily fenced off. Jude Stalker evaluated the habitat (Protocol F) at 
the site on December 6, 2008. She determined that Yosemite Channel lacked suitable clapper rail 
habitat and no further surveys were needed. 

 
Figure 128. Yosemite Channel 
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Figure 129. Map of 2009 clapper rail survey results at Yosemite Channel (12e). 
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Candlestick Cove (12f) 
Detected 0 clapper rails 

Candlestick Cove is located in South San Francisco, directly adjacent Highway 101. The site has 
an oyster shell embankment, providing a barrier between the open bay and the marsh. There are no 
channels at the site; instead, the tide enters through low points in the bank and ponds in the center. 
Native Grindelia lines the higher elevation oyster shell embankment and invasive Spartina hybrids 
occupy the lower ponded areas. The nearest marsh known to support clapper rails is at Sierra Point 
(19b), about two miles away.  

The site was initially evaluated using Protocol F on December 19, 2008 by Jude Stalker. Margin-
ally suitable habitat warranted further surveys to determine clapper rail absence. Three rounds of 
Protocol C surveys were conducted on February 7, 2009 by Allison Nelson; on February 27, 2009 
by Jude Stalker; and on March 25, 2009 by Whitney Thornton. Tapes were played on all three 
rounds, however no clapper rails were detected at the site. 

 
Figure 130. Candlestick Cove 
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Figure 131. Map of 2009 clapper rail survey results at Candlestick Cove (12f). 
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Crissy Field (12g) 
Detected 0 clapper rails 

Crissy Field is a small tidal marsh lagoon in the Presidio of San Francisco, located below the 
Golden Gate Bridge. The site is extremely muted and the channel connecting the lagoon to the bay 
requires periodic dredging to maintain tidal flow. Crissy Field is predominately open mud and 
water, with marsh vegetation fringing the perimeter. Pickleweed and native foliosa are the domi-
nant species at the site, however recent genetic results have revealed that cryptic hybrid Spartina 
may also be present at the site. The site is surrounded on all sides by high traffic pedestrian paths 
and adjacent to a heavily used beach and dog park. Jude Stalker evaluated the habitat quality of the 
site (Protocol F) on December 6, 2008 and determined that Crissy Field lacked suitable clapper 
rail habitat and no further surveys were needed. 

 
Figure 132. Crissy Field 



 4. Results for 2009 Survey 

Invasive Spartina Project 157 2009 Clapper Rail Monitoring Report 

 
Figure 133. Map of 2009 clapper rail survey results at Crissy Field (12g). 
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Mission Creek (12i) 
Detected 0 clapper rails 

ISP defines Mission Creek (China Basin) as the urban channel extending roughly 1000 meters 
southwest from the 3rd Street Bridge on the south side of AT&T Park in San Francisco. The shore-
line of the basin is highly developed, including houseboats, public parks, light industrial develop-
ment, parking lots, walkways and other uses. There is very little tidal marsh, with the largest por-
tion (approximately 12 meters wide), in the upper part of the channel near I-280. The site is more 
than six miles from the nearest known clapper rail population at Sierra Point (19b). Jude Stalker 
evaluated the site using Protocol F on December 6, 2008 and determined that Mission Creek 
lacked suitable clapper rail habitat and no further surveys were needed. 

 
Figure 134. Mission Creek 
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Figure 135. Map of 2009 clapper rail survey results at Mission Creek (12i). 
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Colma Creek (18a) 
Detected 0 clapper rails 

Colma Creek is a narrow channel in the middle of an industrial area to the north of the San Fran-
cisco Airport. The site, once heavily invaded by hybrid Spartina, is now sparsely vegetated and 
patches of mudflat have opened up along the channel banks. Invasive Spartina is still the domi-
nant vegetation at the site, with underlying patches of low-growing Sarcocornia pacifica as the 
subdominant. A well used portion of the bay trail runs parallel to the creek. Near survey station 
COCR02, a bay-trail user has placed a feral cat feeding station under a tree overhanging the creek, 
contributing to predation pressure in the area. Raptors were observed on two of three visits to the 
site. At the mouth of the creek is a wastewater treatment plant, which discharges some effluent 
into the creek.  

The site was surveyed using Protocol A for a total of three rounds. Surveys were conducted on 
January 26, 2009 by Jeanne Hammond and on February 18 and March 5, 2009 by Jude Stalker. 
Tapes were played at five of six survey stations on the final round, but no rails were detected dur-
ing any of the three rounds.  

Other birds observed at Colma Creek in 2009 included: American coot, black-necked stilt, buffle-
head, Canada goose, Clarke’s grebe, common goldeneye, double-crested cormorant, eared grebe, 
great egret, greater scaup, gulls, long-billed dowitcher, mallard, marsh wren, ruddy duck, whim-
brel, and willet. 

 
Figure 136. Coma Creek 
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Figure 137. Map of 2009 clapper rail survey results at Colma Creek (18a). 
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Navigable Slough (18b) 
Detected 0 clapper rails 

Navigable Slough is a short offshoot from Colma Creek, directly abutting the waste water treat-
ment plant. There is a small culvert which drains into the site at back end of the channel. The site, 
once a meadow of hybrid Spartina, has been reduced to a sparsely vegetated mudflat. Invasive 
Spartina is still the dominant vegetation at the site, with scattered patches of Sarcocornia pacifica 
in the mudflat and Grindelia stricta along the higher levees as the subdominants. Feral cats were 
observed on two of three visits to the site, however no raptors were observed during surveys at 
Navigable Slough. 

The site was surveyed using Protocol A for a total of three rounds. Surveys were conducted on 
January 26 and on February 18, 2009 by Jen McBroom and on March 14, 2009 by Jeff Lewis. 
Tapes were played at both survey stations on the final round. No rails were detected on any of the 
three rounds, however one rail being tracked by USGS using radio telemetry was observed at the 
site in April of 2009 (Whitney Thornton, pers. comm.).  

Other birds observed at Navigable Slough in 2009 included: American coot, American crow, 
black-necked stilt, California towhee, Canada goose, canvasback, double-crested cormorant, mal-
lard, northern mockingbird, ring-billed gull, scaup, song sparrow, western gull, whimbrel, and 
willet. 

 
Figure 138. Navigable Slough 
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Figure 139. Map of 2009 clapper rail survey results at Navigable Slough (18b). 
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Old Marina (18c) 
Detected 0 clapper rails 

Old Marina was once a port for building large concrete barges that has since filled in with sedi-
ment and created pockets of marsh habitat. The site is located between the wastewater treatment 
plant and the San Francisco Airport. Immediately adjacent is a large long-term parking structure 
for the airport and near jet fuel storage containers. The site is dominated by invasive hybrid 
Spartina with very little other marsh vegetation present. Successful treatment of non-native 
Spartina has reduced habitat in the region to open mudflats with small patches of vegetation. 

The site was surveyed using Protocol A for a total of three rounds. Surveys were conducted on 
January 26 and on February 18, 2009 by Jen McBroom and on March 14, 2009 by Jeff Lewis. 
Tapes were played at the survey station on the final round but no rails were detected on any of the 
three rounds. One clapper rail being tracked by USGS using radio telemetry was regularly ob-
served at northernmost inlet at Old Marina in May, 2009 (Whitney Thornton, pers. comm.). This 
portion of the site remains the most heavily infested by invasive Spartina. 

 
Figure 140. Old Marina 
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Figure 141. Map of 2009 clapper rail survey results at Old Marina (18c). 
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Inner Harbor (18d) 
Detected 0 clapper rails 

Inner Harbor is an invaded mudflat immediately north of the airport and next to the Sam Trans bus 
yard. In 2007, the site was dominated by coalescing clones of invasive Spartina. This year, few 
scattered patches of the non-native cordgrass remain and mudflats dominate Inner Harbor. A small 
raised island offers habitat for some native marsh vegetation including Grindelia stricta and Sar-
cocornia pacifica, while iceplant lines the riprap levees. There are little to no natural channels at 
the site. Public access trails surround the site and a feral cat feeding station is maintained along the 
footpath near the marsh, contributing to predation pressure at the site. Signs of terrestrial and avian 
predators were recorded during all three visits to Inner Harbor. 

The site was surveyed using Protocol A for a total of three rounds. Surveys were conducted on 
January 26, 2009 by Jude Stalker, on February 18 by Whitney Thornton, and on March 5, 2009 by 
Jeanne Hammond. Tapes were played at both stations during the final round, however no clapper 
rails were detected during any of the three visits to the site. 

 
Figure 142. Inner Harbor 
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Figure 143. Map of 2009 clapper rail survey results at Inner Harbor (18d). 
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Sam Trans Peninsula (18e) 
Detected 2 clapper rails 

The Sam Trans Peninsula is a fringe marsh located along the county bus lot north of the San Fran-
cisco Airport. The entire peninsula is surrounded by a rip rap levee and fringing marsh dominated 
pickleweed and hybrid Spartina, while iceplant lines the levee. The site widens on the eastern out-
board side into a larger and more complex marsh parcel with a small channel and some high marsh 
habitat. Both avian and mammalian predators were observed at Sam Trans Peninsula during every 
visit to the site. 

Sam Trans Peninsula was surveyed using Protocol A for a total of three rounds. Surveys were 
conducted on January 26, 2009 by Jude Stalker, on February 18 by Whitney Thornton, and on 
March 5, 2009 by Jeanne Hammond. During the second round, Whitney detected two clapper rails 
(one pair) at the northern tip of the site. Jeanne played tapes at one of four survey stations during 
the final round, but did not detect any clapper rails. 

 
Figure 144. Sam Trans Peninsula 
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Figure 145. Map of 2009 clapper rail survey results at Sam Trans Peninsula (18e). 
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Confluence Marsh (18f) 
Detected 4 clapper rails 

Confluence Marsh is a low narrow marsh peninsula dominated by hybrid Spartina. It is bounded 
by Colma Creek on one side and the channel to Inner Harbor on the other. At its base is the 
wastewater treatment facility. Unlike most other sites in the San Bruno Complex, this site has no 
public access trails. The ratio of bay edge to upland edge is relatively high, benefiting the clapper 
rails (Spautz, 2005) by limiting predator access while providing ample foraging opportunities at 
the water’s edge. The entire site was surveyed from stations at adjacent sites. 

We conducted three rounds of passive surveys (Protocol A) at the adjoining sites of San Bruno 
Marsh (18g), Colma Creek (18a), Sam Trans Peninsula (18e), and Inner Harbor (18d). During the 
first round on January 26, 2009, Jeanne Hammond detected two rails at Confluence Marsh from 
Creek (18a). During the second round, on February 18, Whitney Thornton detected a pair of clap-
per rails at Confluence Marsh from Sam Trans Peninsula (18e). The final survey was conducted on 
March 5, 2009. Jeanne Hammond detected four clapper rails at Confluence Marsh from Sam Trans 
Peninsula (18e), also detected by Ode Bernstein from San Bruno Marsh (18g), and the highest 
count of all three surveys. No other bird species were recorded at this site. 

 
Figure 146. Confluence Marsh 
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Figure 147. Map of 2009 clapper rail survey results at Confluence Marsh (18f). 
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San Bruno Marsh (18g) 
Detected 9-12 clapper rails 

San Bruno Marsh is located along the bay trail in San Bruno near a neighborhood of office parks 
and distribution centers. The site is dominated by a coalesced meadow of invasive Spartina. 
Higher elevation islands support some Sarcocornia pacifica and Grindelia stricta. The upland area 
is dominated by iceplant and other non-natives, however in some places the iceplant has been re-
moved and replaced by tidal marsh natives. There are several shallow, wide, and indistinct chan-
nels at this site. Spartina control at the site has been phased and efficacy has been patchy. In the 
Colma Creek complex of marshes, San Bruno Marsh maintains the greatest amount of non-native 
cordgrass. 

San Bruno Marsh was surveyed using Protocol A for a total of three rounds by Ode Bernstein. 
Surveys were conducted on January 26, February 18 and March 5, 2009. During the first round 
and second rounds Ode detected six to ten clapper rails. On the final round, he played tapes at two 
of six survey stations and detected nine to twelve clapper rails, the highest count of all three 
rounds.  

Other bird species observed at this site included: California gull, dunlin, marsh wren , western 
gull, western sandpiper, willet, and yellowleg. 

 
Figure 148. San Bruno Marsh 
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Figure 149. Map of 2009 clapper rail survey results at San Bruno Marsh (18g). 
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San Bruno Creek (18h) 
Detected 0 clapper rails 

San Bruno Creek is a narrow channel immediately north of the San Francisco Airport. The mouth 
of the creek is located between Inner Harbor (18d) and Old Marina (18c). From there, the creek 
runs parallel to North Access Road, passes through a culvert, and under Highway 101. The site is 
bounded by tall fencing on either side, and surrounded by busy roads and parking lots. Potential 
threats include pollution from runoff, noise, lights and trash. Once dominated by hybrid Spartina, 
the site is now restoring to vegetative cover of Sarcocornia pacifica, Grindelia stricta, and 
Frankenia salina, while still supporting some standing dead Spartina. The upper edge of the site is 
mostly vegetated by non-native upland grasses, fennel, and wild radish. 

The site was surveyed using active Protocol C for three rounds. Surveys were conducted on Janu-
ary 26 and February 18, 2009 by Jen McBroom and on March 14, 2009 by Jeff Lewis. Prere-
corded vocalizations were played at every survey station during each round, yet no clapper rails 
were detected.  

Other birds observed at San Bruno Creek included: American avocet, American coot, American 
crow, black-crowned night heron, black-necked stilt, California towhee, Canada goose, canvas-
back, common goldeneye, common yellowthroat, double-crested cormorant, European starling, 
mallard, northern mockingbird, northern shoveler, ring-billed gull, scaup, song sparrow, western 
gull, whimbrel, white-crowned sparrow, willet, and yellowlegs. 

 
Figure 150. San Bruno Creek 
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Figure 151. Map of 2009 clapper rail survey results at San Bruno Creek (18h). 
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Brisbane Lagoon (19a) 
Detected 0 clapper rails 

Brisbane Lagoon is located between Highway 101 to the east and rail road tracks to the west on 
the San Francisco Peninsula. The site collects storm water runoff from the city of Brisbane. A nar-
row fringing marsh dominated by Sarcocornia pacifica surrounds the lagoon. Small pockets of 
hybrid Spartina dot the shoreline. In addition to the Lagoon, we surveyed Brisbane Channel to the 
north. This narrow channel is lined with invasive Spartina, but offers little other marsh vegetation. 
Brisbane Lagoon was evaluated for clapper rail habitat (Protocol F) on December 19, 2008 by 
Jude Stalker. Because of the lack of vegetative structure and absence of clapper rails during previ-
ous surveys at the site, she determined that habitat at Brisbane Lagoon was unsuitable for breeding 
clapper rails and no further surveys were necessary. 

 
Figure 152. Brisbane Lagoon 
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Figure 153. Map of 2009 clapper rail survey results at Brisbane Lagoon (19a). 



4. Results for 2009 Survey 

Invasive Spartina Project 178 2009 Clapper Rail Monitoring Report 

Sierra Point (19b) 
Detected1-2 clapper rails 

Sierra Point is a small inlet of marsh habitat between Highway 101 and an office park near Bris-
bane Lagoon (19a). Once dominated by hybrid Spartina, successful treatment has reduced the 
Spartina invasion to a few small patches. At the bay edge of the inlet, an oyster shell beach sup-
ports scattered clones of hybrid Spartina. Behind the beach, a channel runs to the rear of the site, 
ending in a pond, where a culvert provides freshwater input. Hybrid Spartina and Sarcocornia 
pacifica dominate the site, with occurrences of Scirpus near the ponded areas and Grindelia stricta 
at areas of higher elevation. Human paths crisscross Sierra Point, providing easy access for terres-
trial predators. 

The site was surveyed using Protocol A for a total of three rounds. Surveys were conducted on 
February 7, 2009 by Allison Nelson, and on February 27 and March 25, 2009 by Jude Stalker. No 
rails were detected during the first two rounds. Prerecorded vocalizations were played on the third 
round at one of two survey stations. Jude detected one clapper rail audibly and another (possibly 
the same rail) visually. The final population estimate for clapper rails at the site was one to two 
birds. No other bird species were observed at Sierra Point:  

 
Figure 154. Sierra Point 
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Figure 155. Map of clapper rails survey results at Sierra Point (19b). 



4. Results for 2009 Survey 

Invasive Spartina Project 180 2009 Clapper Rail Monitoring Report 

Oyster Cove (19c) 
Detected 0 clapper rails 

Oyster Cove is located to the south of Sierra Point (19b) and adjacent to Highway 101. The site is 
predominantly a riprap shoreline with small patches of hybrid Spartina. The largest fragment of 
marsh habitat is in the southern portion of the site and supports a diverse assemblage of native 
vegetation. Successful control efforts have greatly reduced the hybrid Spartina that once colonized 
the bayfront edge. At the corner of the southern portion of the site, a culvert drains into the marsh 
creating a small channel. Additionally, a wide and thickly vegetated upland zone provides a buffer 
between the bay trail and the marsh habitat. In 2006 and 2007, at least one clapper rail has been 
recorded at the site, however, during the 2008 survey season, no rails were detected at the site. 
Oyster Cove was initially evaluated for habitat (Protocol F) on December 4, 2008 by Jude Stalker, 
who determined that the site merited additional surveys. 

The site was surveyed using Protocol C for a total of three rounds. Surveys were conducted on 
February 1, February 20, and March 12, 2009 by Jude Stalker. Prerecorded vocalizations were 
played all rounds, but no clapper rails were detected during any of the three visits to the site. 

Other bird species observed at the Oyster Point complex (detected during surveys at sites 19c, 19d, 
and 19e) included: American coot, American crow, black-necked stilt, bufflehead, Canada goose, 
great blue heron, gull, killdeer, Least sandpiper, mallard, red-winged black bird, scaup, snowy 
egret, song sparrow, western grebe, and willet. 

 
Figure 156. Oyster Cove 
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Figure 157. Map of 2009 clapper rail survey results at Oyster Cove (19c). 
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Oyster Point Marina (19d) 
Detected 0 clapper rails 

Oyster Point Marina is located to the east of the Oyster Point Cove (19c) in South San Francisco. 
Due to successful Spartina treatment, most patches of hybrid Spartina that lined the interior shore-
line of the marina have been killed. The other remaining vegetation at the site include short-stature 
plants, such as Jaumea carnosa and both native and non-native Limonium species. A trail sur-
rounds the marina, providing access for both people and predators. Oyster Point Marina was ini-
tially evaluated for habitat (Protocol F) on December 4, 2008 by Jude Stalker, who determined 
that because the site was near other sites with potential habitat, it merited additional surveys. 

The site was surveyed using Protocol C for a total of three rounds. Surveys were conducted on 
February 1, February 20, and March 12, 2009 by Jude Stalker. Prerecorded vocalizations were 
played all rounds, but no clapper rails were detected during any of the three visits to the site. 

Other bird species observed at the Oyster Point complex (detected during surveys at sites 19c, 19d, 
and 19e) included:  American coot, American crow, black-necked stilt, bufflehead, Canada goose, 
great blue heron, gull, killdeer, Least sandpiper, mallard, red-winged black bird, scaup , snowy 
egret, song sparrow, western grebe, and willet. 

 
Figure 158. Oyster Point Marina 
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Figure 159. Map of 2009 clapper rail survey results at Oyster Point Marina (19d). 
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Oyster Point Park (19e) 
Detected 0 clapper rails 

Oyster Point Park is located south of the Oyster Point Marina. A short, narrow creek passes from 
the invaded riprap shoreline, along the UPS parking lot, to the rear of the site, ending at gull Dr. 
The invasive Spartina hybrids that line the channel site are showing signs of regrowth, however 
the clones on the bayfront are largely dead. Sarcocornia pacifica grows in areas with successful 
Spartina control. Oyster Point Park was initially evaluated for habitat (Protocol F) on December 4, 
2008 by Jude Stalker, who determined that the site merited additional surveys. 

The site was surveyed using Protocol C for a total of three rounds. Surveys were conducted on 
February 1, February 20, and March 12, 2009 by Jude Stalker. Prerecorded vocalizations were 
played all rounds, but no clapper rails were detected during any of the three visits to the site. 

Other bird species observed at the Oyster Point complex (detected during surveys at sites 19c, 19d, 
and 19e) included:  American coot, American crow, black-necked stilt, bufflehead, Canada goose, 
great blue heron, gull, killdeer, Least sandpiper, mallard, red-winged black bird, scaup , snowy 
egret, song sparrow, western grebe, and willet. 

 
Figure 160. Oyster Point Park 
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Figure 161. Map of 2009 clapper rail survey results at Oyster Point Park (19e). 
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San Bruno Point (19f) 
Detected 0 clapper rails 

San Bruno Point is a small inlet of marsh habitat just north of the Colma Creek complex. The site 
is located between a recycling plant to the south and an office park to the north. An oyster-shell 
berm between the bay and the inlet restricts tidal flow at the site and ponded water accumulates in 
the channels. San Bruno Point is invaded by hybrid Spartina both along the bayward edge and 
within the inlet. The site’s proximity to San Bruno Marsh is the prominent factor in evaluating the 
suitability of the site in supporting clapper rail.  

The site was surveyed using Protocol A for a total of three rounds. Surveys were conducted on 
January 26, February 18, and March 5, 2009 by Ode Bernstein. Prerecorded vocalizations were 
played at the site during the final round, however no clapper rails were detected during any visits 
to the site. No other bird species were recorded at the site. 
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Figure 162. Map of 2009 clapper rail survey results at Point San Bruno (19f). 
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Seaplane Harbor (19g) 
Detected 1-2 clapper rails 

Seaplane Harbor extends from the SamTrans Peninsula (18e) to San Francisco International Air-
port (19h). Most of the site is a narrow rip rap shoreline with few scattered hybrid Spartina clones 
along the levee. However, a continuous patch of marsh vegetation has developed along the shore-
line in the northern section of the site, where a jetty extends into the bay. It is in this portion of the 
site where we focus our survey efforts. Here, the upper edge of the levee is dominated by Grinde-
lia, iceplant, and non-native Limonium ramosissimum, while the mudflat at the levee toe is domi-
nated by hybrid Spartina. Moderate treatment efficacy at the site has reduced the hybrid Spartina 
population at the site, however large patches of hybrid meadows still stand.  

The site was surveyed using Protocol A for a total of three rounds. The first survey was conducted 
on February 6, 2009 by Ode Bernstein and the second round was conducted on February 23, 2009 
by Jude Stalker. No clapper rails were detected on either round. Jen McBroom conducted the final 
round on March 14, 2009, played tapes at both stations, and detected one to two rails in response 
to playback.  

Other birds detected at the site included: American coot, American goldfinch , Canada goose, 
dunlin, European starling, gull, house finch, killdeer, least sandpiper, marsh wren, Savannah spar-
row, western sandpiper, and willet. 

 
Figure 163. Seaplane Harbor 
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Figure 164. Map of 2009 clapper rail survey results at Seaplane Harbor (19g). 
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San Francisco Airport (19h) 
Detected 2-4 clapper rails 

The San Francisco Airport is located along the shoreline of SFO to the south of the Colma Creek 
marsh complex. Although the control program site boundary stretches over seven km, there is only 
about 1.6 km in the southern section of the site that has enough tidal marsh habitat to support 
clapper rails. This area is a long strip marsh about 50 meters wide, dominated by both hybrid and 
native Spartina along the bayward edge and pickleweed along the upper marsh bench. Terrestrial 
and avian predators were observed on two of the three visits to SFO. 

The site was surveyed using Protocol A for a total of three rounds. The first survey was conducted 
on February 6, 2009 by Ode Bernstein who detected one to two rails. Jude Stalker conducted the 
second survey on February 23, 2009 and detected two to four rails, the highest count of all rounds. 
Jen McBroom conducted the final round on March 14, 2009, played tapes at two of four stations, 
and detected two rails (one pair).  

Other birds detected at the site included:  American coot, American goldfinch, Canada goose, 
dunlin, European starling, gull, house finch, killdeer, least sandpiper, marsh wren, Savannah spar-
row, western sandpiper, and willet. 

 
Figure 165. San Francisco Airport 
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Figure 166. Map of 2009 clapper rail survey results at San Francisco Airport (19h). 
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Mills Creek Mouth (19i) 
Detected 0 clapper rails 

Just south of San Francisco Airport, Mills Creek emerges from a culvert under the Bayshore 
Highway to form a small marsh at its mouth. This marsh, officially designated the Burlingame 
Shorebird Sanctuary, is dominated by both native and invasive Spartina. The steep riprap slopes 
are vegetated by iceplant and ornamental plants. Although the site seems unlikely to support clap-
per rail, presence was confirmed during clapper rail survey in 2007 (McBroom, 2007). Mills 
Creek was initially evaluated for habitat (Protocol F) by Jude Stalker on December 19, 2008, who 
determined that the site merited additional surveys. 

The site was surveyed using Protocol C for a total of three rounds. Surveys were conducted on 
February 7, 2009 by Allison Nelson and on February 27 and March 25, 2009 by Jude Stalker. Pre-
recorded vocalizations were played during all three rounds, but no clapper rails were detected. No 
other bird species were recorded at the site. 

 
Figure 167. Mills Creek Mouth 
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Figure 168. Map of 2009 clapper rail survey results at Mills Creek Mouth (19i). 
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Easton Creek (19j) 
Detected 0 clapper rails 

Easton Creek is a narrow, riprap lined channel bounded by parking lots in a highly urban envi-
ronment. The site was once heavily impacted by coalescing clones of hybrid Spartina at the bay 
edge. Successful control has changed the site’s shoreline from a vegetative meadow to mudflat. 
The creek continues under Bayshore Highway through a culvert, restricting potential movement of 
wildlife through the site. The riprap levee bounding the creek is sparsely vegetated by iceplant, 
Sarcocornia pacifica, upland weeds and ornamental plants. During the initial habitat assessment 
(Protocol F) of the site on December 19, 2008, Jude Stalker determined that the site lacks suitable 
habitat for breeding clapper rails and that no further surveys were necessary at Easton Creek. 

 
Figure 169. Easton Creek 



 4. Results for 2009 Survey 

Invasive Spartina Project 195 2009 Clapper Rail Monitoring Report 

 
Figure 170. Map of 2009 clapper rail survey results at Easton Creek Mouth (19j). 
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Sanchez Marsh (19k) 
Detected 0 clapper rails 

Sanchez Marsh is located at the western end of Burlingame Lagoon in the City of Burlingame. 
Highway 101 runs parallel to the southern edge of the site creating significant noise disturbance; 
the site is surveyed on the weekend to avoid traffic hours. A golf course and recreational trail to 
the north are separated from the marsh by a short fence, potentially limiting access to the site. The 
marsh is bounded on all sides by upland edge and PG&E towers run the length of the site, poten-
tially providing perched for avian predators, although no raptors were observed during any visits 
to the site. Sanchez Marsh hosts three species of Spartina: native Spartina foliosa and non-native 
hybrid Spartina and Spartina densiflora. Additionally, Sanchez Marsh contains a diverse assem-
blage of native marsh vegetation including Sarcocornia pacifica, Grindelia stricta, and Distichlis 
spicata. The initial F-survey at Sanchez Marsh, conducted on December 19, 2008 by Jude Stalker, 
demonstrated that the site still contained suitable habitat for clapper rails and three additional C-
surveys were necessary to verify clapper rail absence. 

The site was surveyed using Protocol C for a total of three rounds. Surveys were conducted on 
February 19, 2009 by Jeff Lewis and on March 12 and March 27, 2009 by Jeanne Hammond. Pre-
recorded vocalizations were played during all three rounds, however no clapper rails were de-
tected.  

Other bird species recorded at the site during the clapper rail surveys included:  American coot, 
American crow, American robin, Anna’s hummingbird, black-necked stilt, bushtit, canvasback, 
double-crested cormorant, European starling, Fox Sparrow, golden-crowned sparrow, greater 
scaup, killdeer, mallard, northern mockingbird, red-winged blackbird, sandpiper, snowy egret, 
western gull, western meadowlark, white-crowned sparrow, and willet. 

 
Figure 171. Sanchez Marsh 
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Figure 172. Map of 2009 clapper rail survey results at Sanchez Marsh (19k). 
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Burlingame Lagoon (19l) 
Detected 0 clapper rails 

Burlingame Lagoon is a tidal lagoon in the City of Burlingame, the majority of which is open water at 
low tide with scattered mudflat areas. It is bounded to the south by Hwy. 101, to the west by the ad-
joining Sanchez Marsh (19k), and to the east by commercial development. The site is encircled by a 
riprap levee and supports a minimal edge of mixed marsh vegetation. A canal from the northeastern 
corner runs approximately 400 meters to connect the lagoon to tidal exchange with the Bay just be-
yond the overpass of Airport Blvd. Burlingame Lagoon was evaluated for clapper rail habitat (Pro-
tocol F) on December 19, 2008 by Jude Stalker. Because of the lack of vegetative structure and 
foraging habitat, she determined that Burlingame Lagoon was unsuitable for breeding clapper rails 
and no further surveys were necessary. 

 
Figure 173. Burlingame Lagoon 
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Figure 174. Map of 2009 clapper rail survey results at Burlingame Lagoon (19l), 
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Fisherman’s Park (19m) 
Detected 0 clapper rails 

Fisherman’s Park is a small fragment of marsh vegetation at a bend in the bay shoreline between 
Coyote Point (19n) and Burlingame Lagoon (19l). Fisherman’s Park has no channels and is di-
vided into an upper and lower section by an oyster shell bank. At the bay edge, few remnant 
patches of hybrid Spartina remain on the mudflat. Inland from the embankment, the plant com-
munity is composed of upland weeds mixed with native marsh vegetation. Terrestrial predators as 
well as human foot traffic have easy access to the site from the adjacent bay trail and a PG&E 
tower overlooking the site provides an ideal perch for avian predators. Fisherman’s Park was as-
sessed using Protocol F on December 19, 2008 by Jude Stalker, who determined that the site 
lacked the habitat to support breeding clapper rails and no further surveys were needed. 

 
Figure 175. Fisherman’s Park 
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Figure 176. Map of 2009 clapper rail survey results at Fisherman’s Park (19m), 
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Coyote Point Marina (19n) 
Detected 0 clapper rails 

Coyote Point Marina is located in the Coyote Point Recreational Area in the City of San Mateo, 
northeast of the Poplar Creek Golf Course. The main marsh at the site is bounded by the C-shaped 
levee to the east of the marina proper. Hybrid Spartina once dominated the vegetation at the site, 
however successful control efforts has eliminated most of the cordgrass. A strip of Grindelia and 
pickleweed line the levee surrounding the now open mudflat. No clapper rails have been detected 
during past surveys at the site and clapper rail habitat has been reduced further with the removal of 
the invasive cordgrass. Coyote Point Marina was assessed using Protocol F on December 19, 2008 
by Jude Stalker, who determined that the site lacked the vegetative structure needed to support 
breeding clapper rails and that no further surveys were needed. 

 
Figure 177. Coyote Point Marina 
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Figure 178. Map of 2009 clapper rail survey results at Coyote Point Marina (19n). 
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San Mateo Creek (19o) 
Detected 0 clapper rails 

San Mateo Creek is located to the south of Coyote Point Marina (19n) in a residential neighbor-
hood. The mouth of the creek is adjacent to a recreational park, with frequent use by dog-walkers. 
The creek is channeled through a culvert as it passes under J. Hart Clinton Dr., limiting clapper 
rail movement through the site. Successful Spartina control at the bay edge has altered the habitat 
from a cordgrass meadow to mudflat, however large stands of non-native Spartina remain in the 
upper portions of the creek. San Mateo Creek was initially evaluated for habitat (Protocol F) on 
December 19, 2008 by Jude Stalker, who determined that the site merited additional surveys. 

We conducted three rounds of Protocol C surveys. Surveys were conducted on February 19, 2009 
by Jeff Lewis and on March 12 and March 27, 2009 by Jeanne Hammond. Prerecorded vocaliza-
tions were played during all three rounds, however no clapper rails were detected at San Mateo 
Creek in 2009.  

 
Figure 179. San Mateo Creek 



 4. Results for 2009 Survey 

Invasive Spartina Project 205 2009 Clapper Rail Monitoring Report 

 
Figure 180. Map of 2009 clapper rail survey results at San Mateo Creek (19o). 
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Seal Slough (19p) 
Detected 7-10 clapper rails 

Seal Slough is located across to the south of San Mateo Creek (19o), just north of the San Mateo 
Bridge. The site is dominated by Sarcocornia pacifica, hybrid Spartina, Puccinellia, and Dis-
tichlis spicata providing dense tidal marsh vegetation for cover. PG&E power towers stand in the 
southwestern portion of the marsh, providing tall perches for raptors. Additionally, foot paths 
through the marsh provide land-based predator access; dog, cat, and raccoon tracks have all been 
observed in the muddy path running the length of the site. Seal Slough has supported a significant 
number of clapper rails in previous years. However, the site has undergone many changes in the 
recent past. Successful control efforts have greatly diminished the Spartina invasion at the site, 
reducing the overall vertical vegetative structure. Additionally, the eastern portion of the marsh, 
historically an open salt pan, has been restored to tidal action with the creation of a large sinuous 
channel. Finally, a viewing platform was constructed in the western portion of the marsh in 2008. 

The site was surveyed using Protocol A for a total of three rounds. The first round was conducted 
on February 10, 2009 by Jude Stalker, who detected seven to ten clapper rails, the highest count of 
all three rounds. The remaining surveys were conducted on February 27 and March 19, 2009 by 
Whitney Thornton. During the second round, she detected three to four rails and during the final 
round she played tapes at two of six survey stations and detected one to four clapper rails. 

Other birds observed at the site included: American crow, American widgeon, black-necked stilt, 
California gull, Canada goose, double-crested cormorant, great egret, killdeer, least sandpiper, 
mallard, marsh wren, northern shoveler, snowy egret, song sparrow, western gull, and white-
crowned sparrow. 

 
Figure 181. Seal Slough 
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Figure 182. Map of 2009 clapper rail survey results at Seal Slough Mouth (19p). 
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Anza Lagoon (19r) 
Detected 0 clapper rails 

Anza Lagoon is a tidal pond in the City of Burlingame surrounded by commercial development. The 
site is bordered by a riprap levee and public walkway and has a narrow inlet allowing tidal exchange 
with the bay. Most of the site is open water at low tide while scattered patches of the remaining hybrid 
Spartina line the levee. Both avian and terrestrial predators were recorded on the single visit to the site. 
Anza Lagoon was evaluated for clapper rail habitat (Protocol F) on December 19, 2008 by Jude 
Stalker. Because of the lack of vegetative structure and foraging habitat, she determined that Anza 
Lagoon was unsuitable for breeding clapper rails and no further surveys were necessary. 

 
Figure 183. Anza Lagoon 
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Figure 184. Map of 2009 clapper rail survey results at Anza Lagoon (19r). 
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4.8 MARIN CLAPPER RAIL REGION 

The Marin Clapper Rail Region contains small, disparate sites scattered throughout the shoreline 
and marshes of Marin County. This region stretches from the Golden Gate Bridge in Sausalito to 
China Camp in the San Pablo Bay and includes the large ISP complex of Corte Madera Creek. 
The shoreline is fairly well developed, with a variety of wetland habitat types, including several 
marinas, tidal lagoons, flood control channels, small fragmented patches of marsh vegetation, 
large restored marshes, invaded mudflats, and several creeks and sloughs.  

We surveyed seven sites within the Marin Region for clapper rail habitat only. All seven sites 
were surveyed in December of 2008, before we received the stop-work order from the state of 
California. These seven were: College of Marin (04b), Larkspur Ferry Landing Area (04e), Riviera 
Circle (04f), Murphy Creek (04l), Brickyard Cove (23a), Paradise Cay (23f), and Sausalito (23k). 
Table 11. Summary results from clapper rail surveys in the Marin Region 
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College of Marin (04b) F -- -- -- -- 0 Insignificant -- 
Murphy Creek (04l) F -- -- -- -- 0 Insignificant -- 
Sausalito (23k) F -- -- -- -- 0 Moderate -- 
Riviera Circle (04f) F -- -- -- -- 0 High -- 
Brickyard Cove (23a) F -- -- -- -- 0 Moderate -- 
Paradise Cay (23f) F -- -- -- -- 0 High -- 
Larkspur Ferry Landing 
Area (04e) F -- -- -- -- 0 Moderate -- 

REGIONAL SUMMARY -- -- -- -- -- 0 Moderate -- 
1 The number of stations where CLRA were detected, expressed as a percentage of the total number 
of stations sampled (visits) during the season 
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Figure 185. Map of 2009 clapper rail survey region and site boundaries in the Marin Clapper Rail Region. 
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College of Marin (04b) 
Detected 0 clapper rails 

The small site at the College of Marin (04b) is dominated by riparian habitat at the upper reaches 
of the Corte Madera Creek complex. The site is nestled in a predominantly residential area and is 
surrounded by pedestrian paths and roads. College of Marin is hydrologically connected to the 
creek and receives muted tidal action due to aging culverts and diversions. The vegetation at Col-
lege of Marin is composed of some tidal species, including Spartina densiflora, saltgrass, and 
pickleweed; as well as plant species typical of riparian areas. The site was evaluated for clapper 
rail habitat on December 12, 2008 by Jude Stalker. Because of the site’s poor configuration, lack 
of habitat, and historic absence of rails; she determined that it is highly unlikely to support breed-
ing clapper rails and no further surveys were needed at the site. 

 
Figure 186. College of Marin 
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Figure 187. Map of 2009 clapper rail survey results at College of Marin (04b). 
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Larkspur Ferry Landing (04e) 
Detected 0 clapper rails 

The site called Larkspur Ferry Landing is a small strip marsh along the north bank of the ferry 
inlet. The marsh is less than ten meters at the widest, dominated by two species of non-native 
Spartina: S. alterniflora x foliosa hybrids and S. densiflora. Sir Francis Drake Blvd. runs parallel 
to the length of the site and a short breakwater parallels the bayward edge of the marsh. The 
ferry’s wake causes regular disturbance and erosion. Tall weeds along the upland edge provide 
habitat for predators such as feral cats, raccoons, and rats. The site was assessed for clapper rail 
habitat on November 28, 2008 by Jude Stalker, who determined that the site lacked suitable habi-
tat and no further surveys were needed. 

 
Figure 188. Larkspur Ferry Landing 
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Figure 189. Map of 2009 clapper rail survey results at Larkspur Ferry Landing (04e). 
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Riviera Circle (04f) 
Detected 0 clapper rails 

Riviera Circle (now known as Larkspur Marina) is a housing development constructed on rip-rap 
and fill along the south side of Corte Madera Creek in the City of Larkspur. A thin perimeter band 
of mixed marsh vegetation consisting of Spartina densiflora, pickleweed, and Grindelia stricta, is 
bordered directly by the yards, docks, and gardens of these residential properties. Pets and other 
predators can easily enter the creek from the upland. The site was surveyed using Protocol F on 
December 12, 2008 by Jude Stalker, who determined that the site lacked suitable clapper rail habi-
tat and no further surveys were needed. 

 
Figure 190. Riviera Circle 
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Figure 191. Map of 2009 clapper rail survey results at Riviera Circle (04f). 
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Murphy Creek (04l) 
Detected 0 clapper rails 

Murphy Creek is a small tributary of Corte Madera Creek in the City of Kentfield west of the Col-
lege of Marin. The ISP defines this site as the 150-meter section of Murphy Creek that flows be-
hind a small apartment building on Kent Avenue. The site is dominated by riparian and other 
freshwater vegetation, and has a high percentage of canopy closure from the trees preserved on 
both banks. The surrounding landscape is fully developed, with homes, apartments, and parking 
lots. The site was surveyed by Jude Stalker using Protocol F on November 28, 2008. She deter-
mined that the site lacked suitable clapper rail habitat and no further surveys were needed. 

 
Figure 192. Murphy Creek 



 4. Results for 2009 Survey 

Invasive Spartina Project 219 2009 Clapper Rail Monitoring Report 

 
Figure 193. Map of 2009 clapper rail survey results at Murphy Creek (04l). 
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Brickyard Cove (23a) 
Detected 0 clapper rails 

Brickyard Cove is located in eastern San Rafael adjacent to McNear Brick & Block. The rocky 
shoreline is sparsely vegetated by scattered clumps of marsh vegetation. Two non-native Spartina 
species have colonized the cobble shore. A seasonal dry marsh lies inland of the shoreline and 
does not contain any non-native Spartina. The site was evaluated using Protocol F on December 8, 
2008 by Jude Stalker. She determined that Brickyard Cove lacked habitat for breeding clapper 
rails and no further surveys were needed.  

 
Figure 194. Brickyard Cove 
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Figure 195. Map of 2009 clapper rail survey results at Brickyard Cove (23a). 
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Paradise Cay (23f)  
Estimated 0 clapper rails 

Paradise Cay is a housing development and marina on the eastern shore of the Tiburon Peninsula. 
Yards and docks of the residential properties border sparsely vegetated shoreline and the northern 
end of the site is home to the Tiburon Yacht Club. The narrow inlet in the southwest corner of the 
site had the densest Spartina invasion at the site, but successful control efforts have returned the 
Spartina meadow to mudflat. Trees and other tall structures surround the site, providing perches 
for predators, and the narrow strip of marsh is easily accessed by terrestrial predators and 
neighborhood pets. Jude Stalker evaluated the site for clapper rail habitat on December 9, 2008 
and determined that the site lacked the vegetative structure to support breeding clapper rails and 
that no further surveys were necessary 

 
Figure 196. Paradise Cay 
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Figure 197. Map of 2009 clapper rail survey results at Paradise Cay (23f). 
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Sausalito (23k) 
Detected 0 clapper rails 

Sausalito is a narrow site along the marinas and docks of the town. This developed shoreline has 
small, fragmented pockets of remnant marshes scattered in between docks, light industry, office 
buildings, and small upland parks. A handful of non-native Spartina clones have invaded the 
fringing shoreline, which is dominated by pickleweed, iceplant, and other upland weeds. The site 
was surveyed for clapper rail habitat (Protocol F) on March 25, 2009 by Jude Stalker who deter-
mined that the highly developed site lacked the vegetative structure to support breeding clapper 
rails and no further surveys were needed. 

 
Figure 198. Sausalito 



 4. Results for 2009 Survey 

Invasive Spartina Project 225 2009 Clapper Rail Monitoring Report 

 

Figure 199. Map of 2009 clapper rail survey results at Sausalito (23k). 
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4.9 OUTLYING REGIONS 

We surveyed three sites beyond the USFWS defined clapper rail regions: Bolinas Lagoon North 
(25d) and Bolinas Lagoon South (25e) in Marin, and San Pablo Bay National Wildlife Refuge 
(26b) in Vallejo. These predominately native sites have had negligible Spartina invasions. Addi-
tionally, no clapper rails have been recorded at these sites in the recent past.  
Table 12. Summary results from clapper rail surveys in the Outlying Regions 
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Bolinas Lagoon - North (25d) C 3 6 0 0% 0 Insignificant -- 
Bolinas Lagoon - South (25e) C 3 6 0 0% 0 Insignificant -- 

San Pablo Bay NWR Shore-
line (26b) A 3 15 0 0% 0 Insignificant -- 

REGIONAL SUMMARY -- 9 27 0 0% 0 Insignificant -- 
1 The number of stations where CLRA were detected, expressed as a percentage of the total number of 
stations sampled during the season 
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Bolinas Lagoon North (25d) 
Detected 0 clapper rails 

Bolinas Lagoon North is located outside of the San Francisco Estuary along the Marin’s outer 
coast. The site boundary stretches from the town of Bolinas, to the northern tip of the Lagoon, and 
back down the Lagoon’s shore toward Stinson Beach. A large native marsh dominates the south-
west portion of the site, which then narrows as it continues around the edge of the Lagoon. At the 
northernmost tip of the Lagoon, two small hybrid Spartina clones were recently found mixed with 
Scirpus and another clone was found along the northeastern shoreline. Survey stations were estab-
lished near these two Spartina populations in anticipation of future control work at Bolinas La-
goon North. Clapper rails have not been documented at the site since in the 1970’s (Gill 1979). 

Bolinas Lagoon North was surveyed using Protocol C for a total of three rounds. The first round 
was conducted on February 1, 2009 by Jen McBroom and the second was conducted on February 
28 by Jude Stalker. The final round was conducted by Jude Stalker one week past our typical sur-
vey window, on April 22, 2009, due to weather and tide restrictions. Tapes were played during the 
second and third rounds, but no rails were ever detected at the site.  

Other birds detected during surveys of the site included:  American avocet, American widgeon, 
black-crowned night heron, Chestnut-backed Chickadee, Common Kingfisher, Common yellow-
legs, golden-crowned sparrow, Greater Egret, green-winged teal, green-winged teal, gull sp., long-
billed curlew, mallard, marsh wren, Osprey, red-winged blackbird, scaup sp., snowy egret, song 
sparrow, western grebe, western gull, willet. 

 
Figure 200. Bolinas Lagoon, North 
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Figure 201. Map of 2009 clapper rail survey results at Bolinas Lagoon North (25d). 
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Bolinas Lagoon South (25e) 
Detected 0 clapper rails 

Bolinas Lagoon South is located outside of the San Francisco Estuary along the Marin’s outer 
coast. The site boundary stretches along the shoreline of the Seadrift housing community in 
Stinson to a small marsh pocket at the southeast corner of the site. Recently, several small hybrid 
Spartina clones were found in the southeastern portion of this pocket marsh. Survey stations were 
established near this Spartina population and at the mouth of the marsh in anticipation of future 
control work at Bolinas Lagoon North. Clapper rails have not been documented at the site since in 
the 1970’s (Gill 1979). 

Bolinas Lagoon South was surveyed using Protocol C for a total of three rounds. The first round 
was conducted on February 1, 2009 by Jen McBroom and the second was conducted on February 
28 by Jude Stalker. The final round was conducted by Jude Stalker one week past our typical sur-
vey window, on April 22, 2009, due to weather and tide restrictions. Tapes were played during the 
second and third rounds, but no rails were ever detected at the site.  

Other birds detected during surveys of the site included: American avocet, American widgeon, 
black-crowned night heron, Chestnut-backed Chickadee, Common Kingfisher, Common yellow-
legs, golden-crowned sparrow, Greater Egret, green-winged teal, green-winged teal, gull sp., long-
billed curlew, mallard, marsh wren, Osprey, red-winged blackbird, scaup sp., snowy egret, song 
sparrow, western grebe, western gull, and willet. 

 
Figure 202. Bolinas Lagoon, South 
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Figure 203. Map of 2009 clapper rail survey results at Bolinas Lagoon South (25e). 
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San Pablo Bay NWR Shoreline (26b) 
Detected 0 clapper rails 

The San Pablo Bay National Wildlife Refuge lies along the north shore of San Pablo Bay in So-
noma, Solano, and Napa Counties. The refuge includes open bay/tidal marsh, mud flats, and sea-
sonal and managed wetland habitats. Mare Island is the site of the Mare Island Naval Shipyard, 
located to the west of the City of Vallejo. Both hybrid Spartina and Spartina densiflora have colo-
nized the southern shoreline of Mare Island. We focused our surveys on the narrow southern sec-
tion of the site; USFWS surveyed the wider central portion of the site (Giselle Block, pers. 
comm.). Clapper rails were last recorded at the site in 1992 by robin Leong with Napa-Solano 
Audubon (pers. comm.). 

San Pablo Bay Shoreline was surveyed using Protocol A for a total of three rounds by Jen 
McBroom on March 10, March 25, and April 13, 2009. Tapes were played during the final round, 
but no clapper rails were detected at the site.  

 
Figure 204. San Pablo Bay NWR Shoreline 
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Figure 205. Map of 2009 clapper rail survey results at San Pablo Bay NWR (26b)
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5. RESULTS FOR 2005 THROUGH 2009  
AT A SUBSET OF LOCATIONS 

This section presents a simple analysis of five years of data collected from 45 survey sites, repre-
senting approximately 1,298 hectares of tidal marsh habitat. Surveys included in the analysis were 
conducted by five organizations, including The Spartina Project, Avocet Research Associates, 
East Bay Regional Park District, PRBO Conservation Science, and US Fish and Wildlife Service. 
Only sites with five years of consecutive call count data were included in this analysis (Appendix 
6), and these were analyzed within the context of the five clapper rail regions within which they 
occur, including the San Leandro Bay, Hayward, Union City, Newark, and San Francisco Penin-
sula regions. 

Table 13 shows the average number of rails detected in these five regions in 2005 through 2009, as 
well as the baywide sum of the regional averages. Figure 206 shows a graph of these regional data. As 
shown in Figure 206, a straight line fitted to the summed regional survey results shows a negative 
slope, indicating a declining population baywide over the study period. Individual region and site 
trends show a similar declining pattern. Although the linear regression poorly fits the data (which 
are non-linear and better fitted by a second order polynomial equation), it serves to illustrate a 
general, “worst case” trend over this five year period. 

In all regions, clapper rail numbers increased during the first 2-3 years of the study period and 
subsequently fell during the last two years. The increase in clapper rail numbers in 2006 and 2007 
corresponded to the period of the historical maximum coverage of hybrid Spartina in the Bay, the 
summers of 2005 and 2006 (Figure 207). The greatest observed changes in clapper rail popula-
tions are at two heavily-invaded east bay regions - Hayward and Union City. The region showing 
the least fluctuation in clapper rail population is also in the east bay: Newark. Of all five regions, 
Newark is the least invaded by hybrid Spartina and the least populated by clapper rail, which may 
explain the difference. This analysis looks only qualitatively at the relation between clapper rail 
numbers and invasive Spartina coverage at sites, pending the ISP’s completion of appropriate 
Spartina data sets for a more detailed assessment. It is anticipated that data will be available for 
such an analysis in the summer of 2010.  

5.1 SAN LEANDRO BAY REGION 

San Leandro Bay is an urbanized region that was heavily invaded by hybrid Spartina. Our analysis 
of the clapper rail population in the region during the past five years includes nine sites: Elsie 
Roemer (17a), Bayfarm Island (17b), MLK Regional Shoreline (17d), San Leandro Creek (17e), 
MLK Marsh (17h), Fan Marsh (17j), Airport Channel (17k), Doolittle Pond (17l), and Alameda 
Island East (17m) (Table 14). Sites in the region were surveyed by EBRPD and PRBO, in addi-
tion to ISP. Differences in methodology between surveyors may contribute to variation in the av-
erage number of clapper rails detected each year.  

Using the linear trendline as an indicator, clapper rail abundance appears to be declining slightly in 
the San Leandro Bay Region (Figure 208). The total number of clapper rails detected increased 
for the first three years of the study, but have fallen in the past two years, to similar levels as seen 
in 2005. 
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5.2 HAYWARD REGION 

The Hayward Region historically had a substantial Spartina infestation; which was reduced sig-
nificantly between 2007 and 2009 by effective treatment. Our analysis of clapper rail abundance in 
the region during the past five years includes twelve sites: Oro Loma West (07b), Dog Bone 
Marsh (20c), Citation Marsh (20d), East Marsh (20e), North Marsh (20f), Bunker Marsh (20g), 
San Lorenzo Creek (20h), Hayward Landing (20k), Johnson’s Landing (20l), and Cogswell Sec-
tions A (20m), B (20n), and C (20o) (Table 15). Sites in the region were surveyed by EBRPD, in 
addition to ISP. Differences in methodology between surveyors may contribute to variation in the 
average number of clapper rails detected each year.  

Using the linear trendline as an indicator, clapper rail abundance appears to be declining in the 
Hayward Region (Figure 209). The total number of clapper rails detected increased for the first 
three years of the study, but fell notably in 2008 and again slightly in 2009. The total number of 
clapper rails detected in the Hayward Region in 2009 is the lowest of all five years of this study. 
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Figure 206. Total average California clapper rails detected in five regions of San Francisco Bay between 
2005 and 2009. 

Table 13. Summary of California clapper rail survey results for five regions for 2005 through 2009 
Average Number of Clapper Rail Detected by Year 

Region 
2005 2006 2007 2008 2009 

Regression 
Line Slope 

San Leandro Bay Region 42.5 96.0 119.5 66.5 49.0 -1.7 
Hayward Region 90.5 145.5 136.5 83.5 61.0 -12.1 
Union City Region 90.5 124.5 104.0 66.5 38.5 -16.2 
Newark Region 37.5 54.5 59.0 34.0 38.5 -1.9 
SF Peninsula Region 63.0 78.0 89.0 51.0 27.0 -9.9 

BAY WIDE TOTALS 323.0 498.5 508.0 301.5 214.0 -41.5 
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5.3 UNION CITY REGION 

The Union City Region has the oldest Spartina infestation and was the first region to be treated by 
the ISP in 2005 as part of a pilot control project. The greatest changes in habitat due to Spartina 
removal are at the sites: along the shoreline; at the mouths of the two large channels - Old Ala-
meda Creek (OAC) and the Alameda Flood Control Channel (AFCC); and at the youngest restora-
tion site – Cargill Mitigation Marsh. Analysis of this region includes 12 sites: AFCC - Mouth 
(01a), AFCC - Lower (01b), AFCC - Upper (01c), AFCC - Pond 3 (01f), OAC - North Bank 
(13a), OAC - Island (13b), OAC - South Bank (13c), Whale's Tail - North (13d), Whale's Tail - 
South (13e), Cargill Mitigation Marsh (13f), Ideal Marsh - North (21a), and Ideal Marsh - South 
(21b) (Table 16). Nearly all sites in the region were surveyed by USFWS and data have been col-
lected in a consistent manner. 

Using the linear trendline as an indicator, clapper rail abundance is declining in the Union City 
Region (Figure 210). The total number of clapper rails detected increased for the first three years 
of the study, but fell markedly in 2008, and again in 2009. The total number of clapper rails de-
tected in the Union City Region in 2009 is the lowest of all five years of this study.  

5.4 NEWARK REGION 

The Newark Region consists of three large sites with a relatively small level of Spartina invasion. 
These sites are: Dumbarton/Audubon (05b), Newark Slough (05c), and LaRiviere Marsh (05d) 
(Table 17). LaRiviere Marsh has been consistently surveyed by USFWS for all five years of the 
study. Dumbarton Marsh and Newark Slough, however, have been surveyed by both ISP and 

Figure 207. Change in coverage of non-native Spartina between 2005 and 2009. Full scale regional con-
trol of invasive Spartina was initiated in 2006 (ISP monitoring data). 
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PRBO over the course of the study, contributing to variation in the average number of clapper rails 
detected. 

Using the linear trendline as an indicator, clapper rail abundance may be declining slightly in the 
Newark Region (Figure 211). The number of clapper rails detections increased for the first three 
years of the study, but fell in 2008 back to 2005 levels. Annual results from 2008 and 2009 are 
similar to results from 2005, indicating the clapper rail population in the region may stabilize at 
current levels, and could be exhibiting population fluctuations unrelated to Spartina control. 

Table 14. Clapper rail survey data for selected sites in the San Leandro Bay Region for 2005 through 2009 
Average Number of Clapper Rail Detected by Year 

Site Name (ID) 
2005 2006 2007 2008 2009 

Regression 
Line Slope 

Elsie Roemer (17a) 7.0 1 14.5 6.5 10.0 1.5 -1.6 
Bay Farm Island (17b) 6.0 7.5 6.0 2.0 0.0 -1.8 
MLK Regional Shoreline (17d) 4.0 1 22.0 20.0 9.0 6.5 -0.9 
San Leandro Creek (17e) 1.5 4.5 7.5 4.0 3.0 0.3 
MLK Marsh (17h) 5.5 1 26.5 41.0 2 21.0 16.5 1.6 
Fan Marsh (17j) 5.0 9.0 19.0 11.0 12.0 1.6 
Airport Channel (17k) 9.0 8.5 13.5 9.0 3.5 -1.1 
Doolittle Pond (17l) 3.0 1.5 4.0 2.0 4.5 0.4 
Alameda Island - East (17m) 1.5 2.0 2.0 0.0 1.5 -0.2 

SAN LEANDRO BAY REGION TOTALS 42.5 96.0 119.5 66.5 49.0 -1.7 

Data in grey were collected by others: 1 East Bay Regional Park District; 2 PRBO Conservation Science 

Clapper rail detections in the San Leandro Bay Region from 2005 to 2009
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Figure 208. Average number of clapper rails detected at seven sites in the San Leandro Bay Region be-
tween 2005 and 2009. 
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5.5 SAN FRANCISCO PENINSULA REGION  

The San Francisco Peninsula Region spans San Francisco and San Mateo counties, and includes 
10 sites that were used for this analysis: Colma Creek (18a), Navigable Slough (18b), Old Marina 
(18c), Inner Harbor (18d), Sam Trans Peninsula (18e), Confluence Marsh (18f), San Bruno Marsh 
(18g), Sierra Point (19b), Point San Bruno (19f), and Seal Slough Mouth (19p) (Table 18). The 
sites in this region represent small fragments of marsh habitat, often heavily impacted by invasive 
Spartina. 

Table 15. Clapper rail survey data for selected sites in the Hayward Region for 2005 through 2009 

Average Number of Clapper Rail Detected by Year 
Site Name (ID) 

2005 2006 2007 2008 2009 
Regression 
Line Slope 

Oro Loma - West (07b) 6.5 1 18.0 4.5 5.0 1.5 -2.3 
Dog Bone Marsh (20c) 0.0 1.5 2.0 2.0 2.0 0.5 
Citation Marsh (20d) 10.0 11.0 10.5 11.0 5.5 -0.9 
East Marsh (20e) 4.5 1.5 1.5 0.0 1.5 -0.8 
North Marsh (20f) 12.5 15.5 20.0 14.0 8.0 -1.1 
Bunker Marsh (20g) 9.0 9.5 6.0 6.0 3.5 -1.5 
San Lorenzo Creek & Mouth (20h) 7.5 9.5 13.5 2.0 3.5 -1.6 
Hayward Landing (20k) 0.0 3.5 0.0 0.0 0.0 -0.4 
Johnson's Landing (20l) 0.0 0.5 1.5 0.0 0.0 -0.1 
Cogswell - Sec A (20m) 0.0 1 25.5 15.5 8.0 5.5 -0.9 
Cogswell - Sec B (20n) 27.5 1 33.0 43.0 29.0 28.5 -0.3 
Cogswell - Sec C (20o) 12.0 1 16.5 18.5 8.0 1.5 -3.0 
HAYWARD REGION TOTALS 90.5 145.5 136.5 83.5 61.0 -12.1 

Data in grey were collected by others: 1 East Bay Regional Park District 

Clapper rail detections in the Hayward Region from 2005 to 2009
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Figure 209. Average number of clapper rails detected at eight sites in the Hayward Region between 
2005 and 2009. 
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Using the linear trendline as an indicator, clapper rail abundance is declining in the San Francisco 
Peninsula Region (Figure 212). The total number of clapper rails detected increased for the first 
three years of the study, but fell markedly in 2008 and again in 2009. The total number of clapper 
rails detected in the San Francisco Peninsula Region during the 2009 breeding season is the lowest 
of all five years of this study.  

Table 16. Clapper rail survey data for selected sites in the Union City Region for 2005 through 2009 

Average Number of Clapper Rail Detected by Year 
Site Name (ID) 

2005 2006 2007 2008 2009 
Regression 
Line Slope 

AFCC - Mouth (01a) 8.0 8.0 4.0 2.0 2.0 -1.8 
AFCC - Lower (01b) 25.0 23.5 11.0 18.0 15.5 -2.5 
AFCC - Upper (01c) 6.5 9.5 3.5 1.5 0.0 -2.1 
AFCC - Pond 3 (01f) 5.0 6.0 11.0 7.0 1.5 -0.6 
OAC - North Bank (13a) 4.5 6.5 4.5 -- 2.0 1 -0.8 
OAC - Island (13b) 12.5 19.0 20.5 15.0 8.5 -1.2 
OAC - South Bank (13c) 4.5 6.5 4.5 -- 0.0 -1.3 
Whale's Tail - North (13d) 2.5 4.0 6.5 3.0 2.0 1 -0.2 
Whale's Tail - South (13e) 8.5 11.0 18.0 10.0 7.0 -0.4 
Cargill Mitigation Marsh (13f) 4.0 9.0 6.0 0.0 0.0 -1.7 
Ideal Marsh - North (21a) 5.5 7.5 3.0 2.0 0.0 -1.7 

Ideal Marsh - South (21b) 4.0 14.0 11.5 8.0 0.0 -1.4 

UNION CITY REGION TOTALS 90.5 124.5 104.0 66.5 38.5 -16.2 

All sites in Union City Region were surveyed by USFWS, except data in grey were surveyed by 1 ISP 

Clapper rails detected in the Union City Region from 2005 to 2009

AFCC - Lower

OAC - Island

Whale's Tail - North

Whale's Tail - South

0.0

5.0

10.0

15.0

20.0

25.0

30.0

2004 2005 2006 2007 2008 2009 2010

Year

Av
er

ag
e 

nu
m

be
r 

of
 c

la
pp

er
 r

ai
ls

 d
et

ec
te

d 
by

 s
ite

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

To
ta

l n
um

be
r 

of
 c

la
pp

er
 ra

ils
 d

et
ec

te
d 

in
 re

gi
on AFCC - Mouth

AFCC - Lower

AFCC - Upper

AFCC - Pond 3

OAC - Island

Whale's Tail - North

Whale's Tail - South

Cargill Mitigation Marsh

Ideal Marsh - North

Ideal Marsh - South

Union City Region

REGIONAL TREND

Figure 210. Average number of clapper rails detected at 10 sites in the Union City Region between 
2005 and 2009. All data except 2009 data from Old Alameda Creek North Bank and Whale’s Tail 
north were collected by USFWS. 
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Table 17. Clapper rail survey data for selected sites in the Newark Region for 2005 through 2009. 
Average Number of Clapper Rail Detected by Year 

Site Name (ID) 
2005 2006 2007 2008 2009 

Regression 
Line Slope 

Dumbarton/Audubon (05b) 18.5 1 26.0 1 30.5 1 12.0 13.5 -2.4 

Newark Slough (05c) 3.0 1 7.5 6.5 3.0 4.5 -0.2 

LaRiviere Marsh (05d) 16.0 2 21.0 2 22.0 2 19.0 2 20.0 2 0.7 

NEWARK REGION TOTALS 37.5 54.5 59.0 34.0 38.5 -1.9 

Data in grey were collected by others: 1 PRBO Conservation Science; 2 USFWS 

Clapper rails detected in the Newark Region from 2005 to 2009
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Figure 211. Average number of clapper rails detected at three sites in the Newark Region between 
2005 and 2009. 
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Table 18. Clapper rail survey data for selected sites in the San Francisco Peninsula Region for 2005 
through 2009. 

Average Number of Clapper Rail Detected by Year 
Site Name (ID) 

2005 2006 2007 2008 2009 
Regression 
Line Slope 

Colma Creek (18a) 0.0 1 9.5 1 5.0 1 4.5 0.0 -0.5 

Navigable Slough (18b) 0.0 1 3.5 1 2.0 1 8.5 0.0 0.5 

Old Marina (18c) 5.0 1 1.5 1 0.0 1 1.5 0.0 -1.0 

Inner Harbor (18d) 17.5 1 4.0 1 4.0 1 0.0 0.0 -3.9 

Sam Trans Peninsula (18e) 6.5 1 13.5 1 7.5 1 6.5 2.0 -1.6 

Confluence Marsh (18f) 4.5 1 9.5 1 12.0 1 2.0 4.0 -0.9 

San Bruno Marsh (18g) 25.0 1 14.0 1 13.0 1 17.5 10.5 -2.6 

Sierra Point (19b) 0.0 1 1.0 1 3.0 2.0 2.0 0.5 

Point San Bruno (19f) 0.0 1 0.0 1 1.5 1.5 0.0 0.2 

Seal Slough Mouth (19p) 4.5 1 21.5 41.0 2 7.0 8.5 -0.7 

SF PENINSULA REGION TOTALS 63.0 78.0 89.0 51.0 27.0 -9.9 

Data in grey were collected by others: 1 ARA; 2 PRBO Conservation Science 

Number of clapper rails detected in the San Francisco Peninsula Region from 2005 to 2009
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Figure 212. Average number of clapper rails detected at seven sites in the San Francisco Peninsula Re-
gion between 2005 and 2009. 
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6. DISCUSSION 

Our analysis of clapper rail populations at a subset of Spartina-invaded sites in the San Francisco 
Bay indicate that annual clapper rails detections have declined in all regions during the study pe-
riod. The linear trendline fitted to the regional survey results is provided as a visual indicator of 
the direction of change in the clapper rail population. However, the linear equation is a poor fit for 
the data, which rise and fall during the past five years, and extrapolation beyond the study period 
is not possible with this analysis.  

There are many factors which may influence changes in clapper rail populations locally and re-
gionally. Foin et al. identified habitat quality as one of the contributing factors influencing clapper 
rail distribution and abundance (1997). California clapper rails are restricted to tidal marshes and 
prefer both low marsh habitat, with direct tidal circulation and emergent vegetation for cover 
while foraging; and high marsh habitat, with networks of tidal channels and nesting substrates 
above mean high water (Albertson 2000).  

Hybrid Spartina provides excellent cover for clapper rails, reducing their exposure to predators 
and tides. Changes in the population of hybrid Spartina may contribute significantly to the ob-
served changes in clapper rail detections. In general, the peak in rail abundance around 2007 mir-
rors that of hybrid Spartina (Figure 207). The aggressive invasion of the non-native cordgrass was 
still advancing in 2005 and 2006. By the end of 2007, effective control work had begun to restore 
habitat from hybrid meadows to native salt marsh and from invaded shorelines to mudflats. By 
summer 2009, most of the Spartina had been controlled and only small scattered patches re-
mained. If clapper rail abundance correlates with the hybrid Spartina population, then we should 
expect clapper rail populations to stabilize during the next few years.  

Other factors that may contribute to clapper rail population fluctuations include weather and flood-
ing events (Schwarzbach 2006); contaminants, particularly mercury and barium (Schwarzbach 
2001 & 2006); and fluctuations in predator populations, including predators of adult rails, such as 
the red fox (Harding 2001) and northern harriers (Foin 1997) and predators of rail nests, such as 
the Norway rat (Schwarzbach 2006). 

Because this study presents the summary of findings from multiple observers from several organi-
zations, the data are noisy. Sources of variation other than changes in the clapper rail population 
sizes may be attributed to many factors. We did not calculate an estimate of the detection probabil-
ity to control for some of these variables, a shortcoming of this study. For our call-count surveys, 
the detection probability is defined by the product of the probability that a clapper rail will vocal-
ize and the probability that the observer will detect the vocalization (Conway 2004). Factors influ-
encing the probability of vocalization included differences in time of survey (sunrise vs. sunset), 
differences in protocols (active vs. passive survey), and differences in season (early breeding sea-
son vs. late breeding season). Factors influencing the probability of observer detection included 
differences in survey effort (e.g. number of rounds completed), any variation in survey area (e.g. 
number and placement of stations per site), and observer bias (e.g. errors in distance estimates). 
Our criteria for weather, tide phase, and moon phase were restricted by the standard survey proto-
cols; thus, some measure of control was gained over these three variables in our study.  

Further analysis is required to assess the significance of the observed decline in clapper rail abun-
dance and to analyze the correlation between clapper rail and Spartina abundances. ISP is cur-
rently working on this analysis, comparing Spartina and clapper rail data collected over the past 
five years.  
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7. PERMITS 

Surveys were conducted under the authority of U.S. Fish and Wildlife Service permit TE118356-0 
and a Memorandum of Understanding with the California Department of Fish and Game. Surveys 
were required by and conducted pursuant to conditions of the Programmatic Formal Intra-Service 
Endangered Species Consultation on the San Francisco Estuary Invasive Spartina Project (1-1-03-
F-0216 dated August 27, 2003), and subsequent additional formal intra-Service consultations on 
implementation of the San Francisco Estuary Invasive Spartina Project Spartina Control Program 
(1-1-04-F-0305 dated September 7, 2004, 1-1-05-F-0243 dated September 7, 2005, and 810420-
2008-F-1546 dated July 17, 2008).  

Permission for site access was granted by East Bay Regional Park District, the City of San Lean-
dro, Midpeninsula Regional Open Space District, Don Edwards San Francisco Bay National Wild-
life Refuge, and Cargill Salt.  
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