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1.0   INTRODUCTION 

The Invasive Spartina Project (ISP) is a coordinated regional effort to eliminate 
introduced species of Spartina (cordgrass) from the San Francisco Bay Estuary. To 
achieve this goal, the ISP requires information on the communities of endangered 
California clapper rail that reside in the same marshes affected by the non-native 
cordgrass invasion. Annual breeding-season surveys provide a standardized measure of 
clapper rail presence and distribution in marshes throughout the Estuary. This 
information guides the ISP in the planning, permitting, and implementation of treatment 
strategies and helps to minimize the impacts of Spartina control on rail populations. 
 
In collaboration with other organizations (including PRBO, USFWS, and EBRPD), 
Olofson Environmental, Inc (OEI) conducted California clapper rail surveys to inform the 
ISP about rail populations at sites slated for Spartina treatment in 2007. The trained and 
permitted staff at OEI performed standard-protocol surveys at 35 sites between January 
15 and April 15, 2007. The data were gathered in a geodatabase for analysis and 
summarized on a site-by-site basis. This report presents the results of these surveys, as 
well as describing the geographic scope of the study and the methods used to collect 
and analyze the data. 

2.0   STUDY AREA 

The clapper rail biologists at OEI assessed 35 sites in the San Francisco Bay for the 
presence of California clapper rail (Figure 1; Table 1) during the 2007 breeding season. 
The study area spanned the counties of Alameda, San Francisco, and San Mateo and 
represented a subset of sites slated for non-native Spartina treatment in 2007. Other ISP 
sites were surveyed for clapper rail by: H. Spautz, Avocet Research Associates (ARA), 
U. S. Fish and Wildlife Service, and PRBO Conservation Science. 

3.0   METHODS 

3.1  FIELD METHODS 

California clapper rail surveys were conducted between January 15 and April 15, 2007, 
using standardized survey protocols approved by the USFWS (Appendix 1). The three 
types of survey protocols employed by OEI biologists in 2007 are summarized below. 
 
Clapper Rail-breeding Season Call Count Survey: Protocol “A” 
Protocol “A” is the standard ”walking transect” survey protocol written by USFWS 
biologists and used by researchers throughout the San Francisco Estuary to document 
California clapper rail presence during the breeding season and to calculate rail relative 
abundance and/or density. Within each site, survey stations were established 200 meters 
(m) apart, primarily on peripheral footpaths, levees, and boardwalks, to minimize habitat 
disturbance and to ensure observer safety. The number of survey stations established at 
each site varied due to site size, configuration, and accessibility. Sites were visited three 
times during the season, with at least 10 days between visits. During the first two rounds, 
a trained observer stood at each point for 10 minutes, recording all rails detected visually 
or aurally. For each bird or pair of birds detected, the observer recorded: (1) the number of 
birds, (2) the call type, and (3) distance and angle on a pre-printed datasheet. Additionally,
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Figure 1: Map of all study sites, labeled by site ID. 
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Table 1: Summary table of site information, including: type of protocol used, number of 
survey stations, survey station placement, site area (in acres), area surveyed (in acres), 
and the proportion of marsh surveyed. 
 

Site Name and ID 
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Station 
Placement 

Site 
Area 
(Acre) 

Survey 
Area 
(Acre) 

Proportion 
of Site 

Surveyed 
Alameda County             

Elsie Roemer (17a) A 7 upland edge 17.0 17.0 100% 
San Leandro Creek (17e) A 10 footpath 9.9 9.9 100% 
Coast Guard Island (17g) F > C 5 footpath 4.0 4.0 100% 
Fan Marsh (17i) A 2 footpath 21.4 21.4 100% 
Doolittle Pond (17l) A 2 footpath 3.0 3.0 100% 

Alameda Island (17m) A 5 
footpath, marsh 

edge 4.1 3.5 86% 
Citation Marsh (20d) A 7 internal levee 110.0 68.1 62% 
East Marsh (20e) A 0 footpath 36.5 11.2 31% 
Bunker Marsh (20g) A 4 footpath 33.1 31.5 95% 

San Lorenzo Creek & Mouth (20h) A 8 
footpath, marsh 

edge 31.4 30.3 97% 
Bockman Channel (20i) A 2 footpath 2.8 2.8 100% 
Sulphur Creek (20j) A 3 footpath 8.3 8.3 100% 
Hayward Landing (20k) A 6 footpath 11.6 11.6 100% 
Johnson's Landing (20l) A 3 footpath 12.3 11.6 94% 
Cogswell Marsh, B (20n) A 12 footpath 100.9 92.9 92% 
Cogswell Marsh, C (20o) A 8 footpath 52.4 52.3 100% 
Bayfront Outlier Clones (20p) F 0 footpath 369.2 186.2 50% 

Oro Loma East (07a) A 3 
footpath, internal 

levee 197.0 127.9 65% 
Oro Loma West (07b) A 16 footpath 130.8 106.2 81% 

San Francisco County             
Candlestick Cove (12f) F > C 1 footpath 2.1 2.1 100% 

San Mateo County             
West Point Slough NW (02e) F 1 footpath 6.0 0.8 13% 
West Point Slough SW/SE (02g) C 4 footpath 44.1 17.4 39% 
San Bruno Creek (18h) A 4 footpath 5.3 4.6 87% 
Cooley Landing Salt Pond (16) A 8 footpath 173.7 111.0 64% 

Sierra Point (19b) A 2 
footpath, marsh 

edge 2.6 2.6 100% 
Oyster Cove (19c) A 2 footpath 3.1 3.1 100% 
Oyster Point Marina (19d) C 1 footpath 1.5 1.5 100% 
Oyster Point Park (19e) C 2 footpath 2.2 2.2 100% 
San Bruno Point (19f) C 2 footpath 1.5 1.5 100% 
Mills Creek Mouth (19i) C 2 footpath 4.2 4.2 100% 
Easton Creek Mouth (19j) C 1 footpath 5.5 4.5 82% 
Fisherman's Park (19m) C 1 footpath 1.4 1.4 100% 
Coyote Point Marina (19n) C 4 footpath 12.4 12.3 99% 
San Mateo Creek (19o) F > C 3 footpath 2.8 2.8 100% 
Foster City (19q) F > C 2 footpath 9.1 8.5 93% 
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the approximate locations of each rail/pair were plotted on a field map of the site. Pre-
recorded clapper rail vocalizations were used at survey stations on the third visit to elicit 
response from rails if no rails were detected during the two previous passive surveys (or 
during the first five minutes during the third survey) within 200 m of the survey station.  

 
Clapper Rail-breeding Season Call Count Survey: Protocol “C” 
A modified protocol for clapper rail call count surveys was developed by USFWS and 
ISP staff to maximize the chances of detecting rails at sites that have a low probability of 
supporting clapper rails. These sites are typically isolated, small marsh patches which 
provide marginal or low-quality rail habitat and where clapper rails have not previously 
been detected. To determine whether Protocol “C” was appropriate to use, sites were 
first evaluated by a clapper rail biologist, typically by using Protocol “F” survey methods.  

Protocol “C” is identical to the standard walking transect survey (Protocol “A”), except 
that it allows permitted biologists to play pre-recorded rail vocalizations during the first 
(and subsequent) visits to a site. If a rail is detected, the recording must be immediately 
switched off and cannot be played again within 200 m of the detection. To determine 
with sufficient certainty that rails do not occur at a site, three visits with no rail detections 
are required. Sites where rails are determined to be absent can be treated during the 
rail-breeding season, maximizing the potential window of time available for treatment.  

 
Clapper Rail Habitat Assessment: Protocol “F” 
This protocol was developed by ISP staff, in association with Jules Evens (ARA) and Joy 
Albertson (USFWS), to determine whether apparently marginal habitat meets a suggested 
minimum set of criteria for likely clapper rail use. These criteria include restoration status, 
salinity, tidal regime, marsh overall size and configuration, levee configuration, marsh 
elevation, presence of upper marsh vegetation, degree of non-native Spartina invasion, 
distance from the nearest marsh with known clapper rails, degree of channelization, and 
amount of open water (ponding). If at least four criteria related to probable clapper rail 
presence were met, there was sufficient probability that clapper rails were present, and a 
recommendation was made for further call count surveys, usually protocol “C”. If these 
criteria were not met, the site was assumed to not support clapper rails, no further clapper 
rail surveys were recommended, and the site was proposed for early treatment. 

3.2   DATA COLLECTION AND MANAGEMENT 

For consistency and repeatability, all efforts were made to use the same survey station 
locations that were established during the 2005 and 2006 survey seasons. However, at 
sites without pre-established survey stations, points were created in ArcGIS 9.2 using 
aerial photos to inform placement of stations (Appendix 2). All points were navigated to 
during surveys using either a Garmin GPS 76 hand-held unit (with WAAS satellite 
reception enabled and an accuracy of < 10 m). 
 
All survey data were entered in the field on pre-printed datasheets, developed by Avocet 
Research Associates (see examples in Appendix 1). Habitat assessment data were 
entered on datasheets developed by ISP staff (see examples in Appendix 1). Maps for 
recording clapper rail locations were generated in ArcMap 9.2 using aerial photos from the 
USDA’s National Agricultural Imagery Program taken in 2005. 
  
We entered survey detection data into an Access database, which had been developed by 
PRBO Conservation Science and modified by the ISP. Additionally, clapper rail detection 
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locations were entered into a GIS using the Distance and Azimuth Tools v. 1.6 (Jenness 
2005) in ArcView 3.2. The shapefile generated in ArcView 3.2 was then combined with the 
Access database into a geodatabase∗ in ArcCatalog 9.2. 
 
Data were entered and proofed against original datasheets for accuracy. We examined all 
fields for obvious outliers and checked these against the original data. 

3.3   DATA INTERPRETATION AND ANALYSIS 

Each type of detection (clatter, duet, kek, visual, etc.) represented a standardized range of 
individual clapper rails. For instance, a clatter, which may represent a single unmated bird 
or a pair, was recorded as a range of 1 to 2 birds. These ranges were summed at the end 
of each round to estimate the total number of rails detected (represented as a range of the 
minimum possible rails detected to the maximum possible rails detected). Birds that were 
detected from more than one station or by more than one observer during a single round 
were counted only once toward the total range of rails detected. 
 
For smaller sites with low to moderate clapper rail density, calculating the number of birds 
detected was relatively straightforward, and could be done accurately immediately following 
the field survey. For other sites, particularly high density sites where multiple transects with 
multiple observers were used, or where birds were detected from multiple points by a single 
observer, it was not always immediately clear if particular birds were detected from more 
than one point. In these cases, we made assumptions in the field about which birds were 
detected from multiple points and made preliminary estimates of the number of birds 
detected. Later, we plotted bird locations, using distance and detection data recorded in the 
field, with Distance and Azimuth Tools v. 1.6 (Jenness 2005) in ArcView 3.3 (see Figure 2). 
We first plotted locations separately for each observer’s transect, using detections from 
multiple locations to more accurately estimate placement of individual birds. For sites with 
multiple observers, we then re-examined the data to confirm whether birds detected at a 
point were likely to be the same as those  detected from other points by other observers. In 
some cases two observers each estimated the location of a bird in such close proximity to 
each other that it was highly probable that both observers detected the same bird. In other 
instances, it was not clear whether observers detected the same bird, or whether there 
were actually two different birds in the same area. To reduce the probability of over-
estimating the number of birds at a site, it was assumed that observers closer to a given 
area were more likely to estimate the number and location of birds accurately than a farther 
observer, and the data recorded by the closer observer were used. 
 
Once all data were summed for each round at each site, we used the highest count to 
determine the final range of rails detected for each site. These data were then used to 
calculate the minimum and maximum relative abundance (i.e., density) of rails at each 
site. The calculated densities were subsequently used to estimate the population size of 
clapper rails at each site. 
 
To arrive at a density estimate, we first used GIS to calculate the surveyed area of each 
site. We used existing site boundaries created by ISP staff to determine the total site 
area. hen, we created a 200 meter buffer around survey stations to approximate the 
maximum distance for most clapper rail detections under moderate survey conditions. 
The area of overlap between the survey station buffers and the site boundaries was 
calculated in acres and called the survey area. Then, the final range of rails detected 

                                                 
∗ A geodatabase is an Access database that contains spatial information, in this case derived from a shapefile. 
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 was divided by the survey area to estimate the range in calculated densities of rails for 
each site. By multiplying the density estimates by the total site acreage, we could 
extrapolate the clapper rail population size for the entire site. If all of a site was 
surveyed, then the population size was the equal to the final range of rails detected.  

4.0   RESULTS 

California clapper rails were present at 20 sites of the 35 sites surveyed by OEI staff in 
2007 (Table 2). No clapper rails were detected at the other 15 sites. Of the sites where 
clapper rail occurred, Doolittle Pond had the highest density of rails (1.33 birds/acre) 
while Cooley Landing had the lowest density (mean of 0.03 birds/acre).  
 
Three rounds of call count surveys were conducted at all but two sites (Appendix 3). At 
these two sites, habitat was determined to be unsuitable for clapper rails during the initial 
F-survey and call count surveys were unnecessary. In total, 794.0 acres of marsh habitat 
were surveyed for California clapper rail (excluding the Hayward Shoreline mudflat 
clones, which represent 369.2 acres of mostly mudflat habitat). 
 
The following pages present our findings for each site, organized by county. Information 
includes site descriptions, history of treatment, survey methodology and other survey 
details, and results. Also recorded are other birds detected during surveys; endangered 
and threatened species are noted in bold type. 

Figure 2. Example of triangulation to determine clapper rail locations
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Table 2. Results of the 2007 California clapper rail survey season 

Site Name and ID 
Site Area 
(acres) 

Survey 
Area 

(acres) 

Maximum 
Number of 

Rails Detected 
Low Density 
(birds/acre) 

High Density 
(birds/acre) 

Population 
Estimate* 

Alameda County             
Elsie Roemer (17a) 17.0 17.0 5 - 8 0.294 0.471 5 - 8 
San Leandro Creek (17e) 9.9 9.9 7 - 8 0.707 0.808 7 - 8 
Coast Guard Island (17g) 4.0 4.0 0 0 0 0 
Fan Marsh (17i) 21.4 21.4 16 - 22 0.747 1.027 16 - 22 
Doolittle Pond (17l) 3.0 3.0 4 1.333 1.333 4 
Alameda Island (17m) 4.1 3.5 2 0.575 0.575 2.3 
Citation Marsh (20d) 110.0 68.1 9 - 12 0.132 0.176 14.5 - 19.4
East Marsh (20e) 36.5 11.2 1 - 2 0.090 0.179 3.3 - 6.6 
Bunker Marsh (20g) 33.1 31.5 6 0.190 0.190 6.3 
San Lorenzo Creek (20h) 31.4 30.3 11 - 16 0.362 0.527 11.4 - 16.5
Bockman Channel (20i) 2.8 2.8 0 0 0 0 
Sulphur Creek (20j) 8.3 8.3 0 0 0 0 
Hayward Landing (20k) 11.6 11.6 0 0 0 0 
Johnson's Landing (20l) 12.3 11.6 1 - 2 0.086 0.172 1.1 - 2.1 
Cogswell Marsh, B (20n) 100.9 92.9 38 - 48 0.409 0.517 41.3 - 52.1
Cogswell Marsh, C (20o) 52.4 52.3 15 - 22 0.287 0.421 15 - 22 
Bayfront Outlier Clones (20p) 369.2 186.2 0 0 0 0 
Oro Loma East (07a) 197.0 127.9 15 - 28 0.117 0.219 23.1 - 43.1
Oro Loma West (07b) 130.8 106.2 3 - 6 0.028 0.056 3.7 - 7.4 

San Francisco County            
Candlestick Cove (12f) 2.1 2.1 0 0 0 0 

San Mateo County            
West Point Slough NW (02e) 6.0 0.8 0 0 0 0 
West Point Slough SW/SE (02g) 44.1 17.4 0 0 0 0 
San Bruno Creek (18h) 5.3 4.6 1 - 2 0.220 0.439 1.2 - 2.3 
Cooley Landing Salt Pond (16) 173.7 111.0 2 - 4 0.018 0.036 3.1 - 6.3 
Sierra Point (19b) 2.6 2.6 2 - 4 0.769 1.538 2 - 4 
Oyster Cove (19c) 3.1 3.1 1 - 2 0.323 0.645 1 - 2 
Oyster Point Marina (19d) 1.5 1.5 0 0 0 0 
Oyster Point Park (19e) 2.2 2.2 0 0 0 0 
San Bruno Point (19f) 1.5 1.5 1 - 2 0.667 1.333 1 - 2 
Mills Creek Mouth (19i) 4.2 4.2 1 - 2 0.238 0.476 1 - 2 
Easton Creek Mouth (19j) 5.5 4.5 0 0 0 0 
Fisherman's Park (19m) 1.4 1.4 0 0 0 0 
Coyote Point Marina (19n) 12.4 12.3 0 0 0 0 
San Mateo Creek (19o) 2.8 2.8 0 0 0 0 
Foster City (19q) 9.1 8.5 0 0 0 0 
* Population estimate presented in this table is based on the calculated density and site area.  

 
. 
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4.1   ALAMEDA COUNTY 

Elsie Roemer (17a) 
SAN LEANDRO BAY COMPLEX 
 
Elsie Roemer (Fig. 3, Table 3) is a linear site with a high 
level of Spartina invasion and two years of Spartina 
treatment. In the past year, ISP invested in habitat 
enhancement at the site, creating three new channels 
and planting the banks with native Grindelia. 
 
Elsie Roemer was surveyed using Protocol “A” for a total of four rounds: three passive 
surveys and a final active survey. All surveys were conducted by J. McBroom. During 
the first visit on January 23, 2007, the tide was above protocol level until sundown, when 
it dropped below 4.5 feet. However, this initial round had the highest clapper rail count of 
all visits to the site (5-8 rails detected), and was thus included in the site analysis. The 
second round was on an unusually hot day (February 23, 2007) and only 1-2 rails were 
detected. To compensate for the high tide during the first round and the unusual weather 
during the second round, a third passive survey (conducted on March 5, 2007; 4-8 rails 
detected) was determined to be necessary before the final active survey. We played 
tapes at two of seven stations and detected 3-6 rails during the fourth round on April 7, 
2007. Since our survey stations encompassed the entire site, the final population 
estimate for the site was the same as the high count: 5-8 rails or about four pairs. 
 
Other birds detected include: song sparrow, sora, and marsh wren.  
 

 
Figure 3. Map of clapper rail survey results at Elsie Roemer (17a)
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San Leandro Creek (17e) 
SAN LEANDRO BAY COMPLEX 
 
San Leandro Creek (Figure 4, Table 4) is a highly urbanized, 
narrow channel delivering freshwater into the San Leandro 
Bay. The site, as defined by the ISP, is narrowly lined with 
marsh habitat on either bank and is divided by Hegenberger 
Rd. about one mile upstream from where it meets the bay. 
Habitat is better to the west of Hegenberger, near the mouth of the channel and adjacent to 
Arrowhead and MLK Restoration Marshes. The area to the east of Hegenberger is sparsely 
vegetated and littered with riprap and shopping carts. Vegetation at the site was once dominated 
by invasive Spartina. However, herbicide treatment in 2006 killed most of the Spartina hybrids. 
Other vegetation includes Grindelia, Salicornia, and Triglochin maritima, which is colonizing areas 
left bare as a result of invasive Spartina control treatment. Clapper rails were twice observed 
foraging along the creek below the cover of the emerging Triglochin near the fourth survey 
station. 
 
San Leandro Creek was surveyed using Protocol “A” for a total of three rounds: two passive 
surveys and one active survey. Ten listening stations were necessary to survey the full length of 
the site, requiring two visits per round. J. McBroom surveyed the seven stations to the west of 
Hegenberger Rd. on January 27, February 17, and Marsh 30, 2007. The three remaining stations 
to the east of Hegenberger Rd. were surveyed on February 11, March 4, and April 1, 2007 also 

by J. McBroom. No rails were 
detected during the first round, 
3-4 rails during the second 
round, and 7-8 rails during the 
final active round. No birds were 
ever detected east of 
Hegenberger Rd. The final 
population estimate was derived 
from the highest survey count, 
7-8 clapper rails at the entire 
site. 
 
Other birds detected at the site 
include: American avocet, 
American coot, American crow, 
American goldfinch, American 
robin, Anna’s hummingbird, 
black phoebe, bufflehead, 
Canada goose, cedar waxwing, 
common yellowthroat, 
European starling, greater 
yellowlegs, gull species, horned 
grebe, house finch, house 
sparrow, long-billed dowitcher, 
mallard, mourning dove, 
northern flicker, northern 
mockingbird, northern pintail, 
scaup (greater and lesser), 
scrub jay, song sparrow, white-
crowned sparrow, willet, and 
yellow-rumped warbler.  

Figure 4. Map of clapper rail survey results at San 
Leandro Creek (17e)  
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Coast Guard Island (17g) 
SAN LEANDRO BAY COMPLEX 
 
Coast Guard Island (Figure 5, Table 5) is located within 
the Oakland Inner Harbor. The riprap lined shores of the 
island are invaded by Spartina hybrids, which is the 
dominant vegetation at the site. The best habitat is 
located on the eastern shore of the island and is less than 
100 feet (30 meters) at its widest. The southwestern portion of the island is very sparcely 
vegetated by disjunct Spartina clones and is unsuitable habitat for clapper rails. 
 
During the initial Protocol “F” survey, the habitat at the site was determined to be 
marginal. However, because of its proximity to the clapper rail-occupied marshes of San 
Leandro Bay, we decided to conduct call count surveys using Protocol “C” to determine 
whether clapper rail were present at the site. J. McBroom surveyed the site for a total of 

three rounds on March 8, 
March 22, and Apri 14, 2007. 
Tapes were played during all 
three rounds. No clapper rails 
were detected and their 
absence from the site was 
confirmed (Table 5). 
 
Other birds detected during 
the surveys include: American 
coot, American crow, 
American goldfinch, Anna's 
hummingbird, black phoebe, 
black-belly plover, bufflehead, 
Canada goose, Clark's grebe, 
common goldeneye, double-
crested cormorant, eared 
grebe, great egret, greater 
scaup, gull, horned grebe, 
house finch, house sparrow, 
mallard, merlin, song 
sparrow, spotted sandpiper, 
and willet. 
 
 
 
 
 
 

 
 

Figure 5. Map of clapper rail survey results at Coast 
Guard Island (17g) 
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Fan Marsh (17i) 
SAN LEANDRO BAY COMPLEX 
 
Fan Marsh (Figure 6, Table 6) is located within the San 
Leandro Bay complex. It is surrounded on all sides by 
upland, with only a culvert at the south end connecting 
the marsh to the tides. As the name implies, it is fan-
shaped, and has a channel system with muted tidal action 
(SFEI 1999) and sufficient high marsh to support clapper 
rails. 
 
Fan Marsh was surveyed using Protocol “A” for a total of three rounds of passive 
listening. Surveys were conducted on February 11, March 4, and April 1, 2007 by J. 
McBroom. We detected 15-16 rails during the first round, 16-22 rails during the second 
round, and 8-12 rails during the third round. A red-tailed hawk was perched on a phone 
pole overlooking the site during the final round, possibly explaining why fewer birds 
called on our last visit. The final season count was the highest survey count of 16-22 
rails, making the small site of Fan Marsh the second most densely populated site of 
those surveyed by OEI (Table 2). 
 
Other birds detected at Fan Marsh include: barn swallow, cinnamon teal, common 
yellowthroat, European starling, house finch, mallard, marsh wren, red-tailed hawk, red-
winged blackbird, song sparrow, white-crowned sparrow, and willet. 
 

 
  Figure 6. Map of clapper rail survey results at Fan Marsh (17i). 

CALIFORNIA CLAPPER RAIL TRENDS 2005-2007 APPENDIX 3 - Page 15



 

J. McBroom, OEI 12 California Clapper Rail Survey Report for 2007 
July 6, 2006  Invasive Spartina Project 

 
Doolittle Pond (17i) 
SAN LEANDRO BAY COMPLEX 
 
Doolittle Pond (Figure 7, Table 7) is joined to San 
Leandro Bay by two rip-rapped openings that are high 
enough so that even during the lowest tides, the pond 
does not drain and the level of water in the pond is 
equivalent to high tide. A narrow strip of invasive 
Spartina hybrids has formed on the inside perimeter 
of the pond and Grindelia stricta and Salicornia virginica line the levees surrounding the 
pond.  
 
Doolittle Pond was surveyed using Protocol “A” for a total of three rounds of passive 
listening. Surveys were conducted on February 11 by H. Spautz and J. McBroom 
concurrently and on March 4 and April 1, 2007 by J. McBroom. We did not detect any 

rails during the first round. 
On the second round, we 
detected two distinct pairs 
duetting from opposite ends 
of the pond. Additionally, we 
saw one of the four rails 
standing on riprap adjacent 
to Doolittle Dr. when walking 
between points. During the 
final round we detected two 
rails. The final population 
estimate for the site was four 
rails (or two pairs), based on 
the highest survey count. 
This site had the highest 
density of all sites covered in 
this report (1.333 rails/acre). 
 
Other birds detected at 
Doolittle Pond include: 
American coot, Anna’s 
hummingbird, bufflehead, 
Canada goose, great blue 
heron, killdeer, long-billed 
dowitcher, mallard, marbled 
godwit, ruddy duck, greater 
scaup, song sparrow, and 
willet. 
 
 

 
Figure 7. Map of clapper rail survey results at Doolittle 
Pond (17l)  
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Alameda Island (17m) 
SAN LEANDRO BAY COMPLEX 
 
Alameda Island Marsh (Figure 8, Table 8) is a strip 
marsh hugging the eastern end of Alameda Island and 
is a part of the San Leandro Bay complex.  The 
shoreline is lined with riprap and the vegetation is 
almost entirely composed of invasive Spartina hybrids. 
The marsh on the eastern shore of Alameda Island is adjacent to Elsie Roemer on the 
island’s southern shore.  
 
Alameda Island was surveyed using Protocol “A” for a total of three rounds: two passive 
surveys and a final round when tapes were played (active). Surveys were conducted on 
January 23, February 16, and March 23, 2007 by J. McBroom. We did not detect any rails 
during the first round, two rails on the second round, and 1-2 rails on the third round. A 
small portion of the site was not included by the established listening stations (Table 1). 
However, when we extrapolated the population based on the density, we arrived at the 
same number of rails as detected during the highest count: two rails, or one pair (Table 2, 
Table 8).  
 
Other birds detected on the south eastern shore of Alameda Island include: American 
avocet, American goldfinch, Anna’s hummingbird, black-bellied plover, Canada goose, 
common yellowthroat, double-crested cormorant, greater scaup, house finch, house 
sparrow, long-billed dowitcher, long-billed curlew, mallard, marbled godwit, sandpiper 
(western and least), song sparrow, western gull, white-crowned sparrow, and willet. 
 

 
  Figure 8. Map of clapper rail survey results at Alameda Island (17m) 
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Citation Marsh (20d) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Citation Marsh (Figure 9, Table 9) is at the northern end 
of Roberts Landing. In 1999 the site was restored as 
mitigation for the adjacent Citation housing complex 
(Siegel 2003). The marsh is entirely encircled by upland, 
delimited to the east by railroad tracks and to the west by 
levees. 
 
Citation Marsh was surveyed using Protocol “A” for a total of three rounds: two passive 
surveys and one active survey. Surveys were conducted on January 17 by A. Nelson 
and on February 15 and March 15, 2007 by J. McBroom. We detected 6-8 rails on the 

first round, 4-6 rails on 
the second round, and 
9-12 rails on the third 
round. Survey stations 
were created in 2005 
along an internal levee 
marking the western 
boundary of the marsh; 
the area surveyed by 
these stations cover 
only 62% of the marsh 
(Table 1). We used the 
highest survey count 
(9-12 rails) to 
extrapolate the density 
(rails per acre) at 
Citation Marsh. Based 
on this calculation, the 
final population 
estimate for the entire 
site was 14.5 to 19.4 
rails (Table 2). 
 
Other birds detected 
include: American 
avocet, American 
goldfinch, black 
phoebe, Canada 
goose, common 
yellowthroat, long-
billed curlew, mallard, 
marsh wren, red-
winged blackbird, song 
sparrow, and white-
crowned sparrow. 

 

Figure 9. Map of clapper rail survey results at Citation Marsh 
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East Marsh (20e) 
SAN LEANDRO/HAYWARD SHORELINE 
 
East Marsh (Figure 10, Table 10) is also part of the 
Robert’s Landing marsh and was restored in 1995 
(Siegel 2003). It is enclosed by upland levees on all 
sides with a narrow tidal inlet at the south east corner of 
the marsh connecting East Marsh to San Lorenzo 
Creek. The tidal input seems small in volume and much of the water ponds at the 
northern end of the marsh. Other portions of the marsh appear higher in elevation, are 
much drier, and support some upland weeds. The vegetation at the site is predominately 
composed of Salicornia with localized hybrid Spartina infestations in the ponded portions 
of the marsh. 
 
The marsh was surveyed using Protocol “A” for a total of three passive rounds of 
listening from stations set up along adjacent marshes, as it was in 2006.  Surveys were 

conducted on January 
17, February 18, and 
March 14, 2007. No 
birds were detected 
during the first round. 
However, H. Spautz 
detected 1-2 rails from a 
survey station along 
San Lorenzo Creek 
during the second 
round, as did A. 
Robinson during the 
third round.  Only 31% 
of the site was surveyed 
by the established 
listening stations (Table 
2). Assuming that the 
area surveyed was 
comparable to the rest 
of the site, the final 
population estimate for 
East Marsh was 3.3-6.6 
clapper rails, based on 
the calculated density 
and area surveyed 
(Table 2). 
 
Other birds detected at 
East Marsh include: 
American kestrel and 
savannah sparrow. 
 

Figure 9. Map of clapper rail survey results at East 
Marsh (20e) 
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Bunker Marsh (20g) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Bunker Marsh (Figure 11, Table 11) is a part of the 
Robert’s Landing complex of marshes restored to tidal 
marsh in 1995. The site is heavily invaded by Spartina 
hybrids, but has pockets of native vegetation, including 
Grindelia, Salicornia, and Jaumea. 
 
Bunker Marsh was surveyed using Protocol “A” for a total of three rounds of passive 
listening. Surveys were conducted on January 17, February 18, and March 14, 2007 by 
J. McBroom. We detected 3-6 clapper rails on the first round, six clapper rails on the 
second round, and 3-4 rails on the final round. A small portion of the site (5%) was not 
included by the established listening stations (Table 1). However, when we extrapolated 
the population based on the density, we arrived at the same number of rails as detected 
during the highest count: six rails, or three pairs (Table 2). 
 
Other birds detected at Bunker Marsh include: common yellowthroat, great egret, 
marsh wren, red-winged blackbird, savannah sparrow, song sparrow, sora, Virginia rail, 
and white-crowned sparrow. 
 

 Figure 10. Map of clapper rail survey results at 
Bunker  Marsh (20g) 
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San Lorenzo Creek (20h) 
SAN LEANDRO/HAYWARD SHORELINE 
 
San Lorenzo Creek (Figure 12, Table 12) is part of the 
Hayward Regional Shoreline and lies to the south of the 
restored marshes of Robert’s Landing. The marsh is 
open to the bay and fully tidal. The creek mouth is highly invaded by Spartina hybrids. 
Upstream, the vegetation narrows along the restricted creek bank.  
 
The marsh and creek were surveyed using Protocol “A” for three rounds: two passive 
and a final active survey during which tapes were played at two of eight survey stations. 
Surveys were conducted on January 17 and March 14, 2007 by A. Robinson and J. 
McBroom, and on February 18, 2007 by H. Spautz and J. McBroom.  We detected 8-12 
rails on the first round, 11-16 rails during the second round, and 4-8 rails on the final 
round. All likely clapper rail habitat was included by our survey stations. The final 
population estimate is 11-16 rails, based on the highest survey count. 
 
During the first round, A. Robinson detected a cat in the marsh and during the second 
round H. Spautz observed four dogs playing at the creek edge. Several predatory bird 

species were also observed at 
the site, including: American 
crow, common raven, northern 
harrier, red-tailed hawk, and 
white tailed kite. Other birds 
observed at San Lorenzo 
Creek and Mouth include: 
American avocet, American 
coot, American wigeon, barn 
swallow, black-crowned night 
heron, black-necked stilt, 
black phoebe, bufflehead, 
Canada goose, canvasback, 
European starling, Forster’s 
tern, gadwall, great egret, 
greater yellowlegs, green-
winged teal, house finch, 
house sparrow, killdeer, least 
sandpiper, long-billed curlew, 
long-billed dowitcher, mallard, 
marsh wren, morning dove, 
northern mockingbird, 
northern shoveler, pied-billed 
grebe, red-winged blackbird, 
ruddy duck, savannah 
sparrow, song sparrow, 
turkey vulture, Virginia rail, 
western grebe, western gull, 
whimbrel, white-crowned 
sparrow, willet, and yellow-
rumped warbler. 
 

Figure 11. Map of clapper rail survey results at San 
Lorenzo Creek (20h) [map is limited to the portion of site 
where rails were detected] 
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Bochman Channel (20i) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Bochman Channel (Figure 13, Table 13) is continuous 
with San Lorenzo Creek to the north and Oro Loma 
Restoration Marsh to the south. The vegetated portion 
of the channel is less than 200 m long, and is 
comprised primarily of Spartina hybrids. 
 
The site was surveyed using Protocol “A” for a total of three rounds: two passive surveys 
and one active. Surveys were conducted on January 17 and March 14, 2007 by A. 
Robinson and on February 18, 2007 by H. Spautz. No clapper rails were detected during 
any rounds. No other bird species were recorded at Bochman Channel. 
 

 
  Figure 12. Map of Bochman Channel (20i), including site boundary and clapper 
  rail survey stations 
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Sulphur Creek (20j) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Sulphur Creek (Figure 14, Table 14) is a constricted 
channel lined with narrow bands of marsh vegetation 
including Salicornia, Grindelia, and Scirpus maritimus. 
Invasive Spartina is absent from the site due to prior 
treatment by the Alameda Flood Control District. 
Sulphur Creek parallels the southern border of Oro 
Loma Marsh so these sites were surveyed concurrently. 
 
Sulphur Creek was surveyed using Protocol “A” for a total of four visits, the second of 
which was discarded due to high winds. Tapes were played at one survey station during 
the final round. Surveys were conducted on January 15, February 20, March 7, and April 
4, 2007 by H. Spautz. No clapper rails were detected at the site during any of the 
surveys. 
 
Other birds detected at Sulphur Creek include: black phoebe, bufflehead, Canada 
goose, common yellowthroat, long-billed dowitcher, mallard, marsh wren, red-winged 
blackbird, savannah sparrow, and song sparrow. 
 

 
 
 

 

Figure 13. Map of Sulphur Creek, showing site boundary and clapper rail survey 
stations 
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Hayward Landing (20k) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Hayward Landing (Figure 15, Table 15) is a narrow 
channel between Oro Loma Marsh to the north and 
Cogswell Marsh to the south. The thin bands of 
vegetation lining the channel were dominated by hybrid 
Spartina. However, high efficacy herbicide treatment for 
the past two years has reduced evidence of the invasion to patchy stands of dead 
cordgrass.  
 
The site was surveyed using Protocol “A” for three rounds: two passive surveys and one 
active survey. J. McBroom conducted the first round on January 16, 2007 and detected 
no clapper rails. The second round was conducted by A. Nelson on January 31, 2007 
and again no rails were detected. J. McBroom conducted the final active survey on 
March 16, 2007, playing tapes at all six survey stations. No rails were detected. 
 
Other birds observed at the site include: American coot, barn swallow, Canada goose, 
dark-eyed junco, great egret, greater yellowlegs, mallard, marsh wren, red-winged 
blackbird, savannah sparrow, song sparrow, sora, western meadowlark, and white-
tailed kite. 
 

 
  Figure 14. Map of Hayward Landing showing site boundary and clapper rail  
  survey stations 
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Johnson’s Landing (20l) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Johnson’s Landing (Figure 16, Table 16) is at the 
southern end of Cogswell Marsh. The site is divided 
by the bay trail into two distinct areas: a fully tidal 
marsh fragment on the bay side and managed tidal 
channels and ponds inland. The area on the bay edge 
is mostly vegetated by Salicornia with a patchy hybrid 
Spartina invasion. The 
managed areas inside the 
levees are largely 
unvegetated, although 
there are portions of 
Salicornia and hybrid 
Spartina lining the 
channel edges. 
 
The site was surveyed 
using Protocol “A” for a 
total of three rounds. 
Surveys were conducted 
on February 5, March 6, 
and March 28, 2007 by A. 
Robinson. She detected 
1-2 clapper rails on the 
first round, but none on 
the second and third 
rounds. The single 
detection was in the 
managed channel 
associated with Johnson’s 
Landing. The survey area 
included 94% of the site 
(Table 1). Assuming equal 
habitat value, the final 
population estimate is 1.1-
2.1 clapper rails at 
Johnson’s Landing. No 
other birds were recorded 
at the site. 
 
 

Figure 15. Map of clapper rail survey results at Johnson's 
Landing (20l) 
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Cogswell Marsh - Section B (20n) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Cogswell is a mosaic of restored marshlands, opened to 
tidal action in 1980. The site is divided into three sections: 
to the north is Cogswell A, which was surveyed by H. 
Spautz and is not reported here; to the east is Cogswell B 
(Figure 17, Table 17); Cogswell C (Figure 18, see next 
page) makes up the southwestern portion of the complex. All three sections of Cogswell 
were surveyed concurrently by three clapper rail biologists listening from external levees 
surrounding the site. Cogswell B is the largest of the three sections. Portions of the 
marsh have been treated for Spartina hybrid control for two years while other portions of 
the marsh remain untreated. Vegetation at the site is predominately invasive cordgrass 
and native pickleweed. 
 
The site was surveyed using Protocol “A” for a total of three passive surveys (no tapes 
were played at the site). Surveys were conducted on February 5, March 6, and March 

28, 2007 by J. 
McBroom, A. Robinson, 
and H. Spautz. A range 
of 18-20 clapper rails 
were detected on the 
first round, 30-40 rails 
were detected on the 
second round, and 38-
48 rails were detected 
on the third round. The 
survey area was 92% of 
the entire site area 
(Table 1). Assuming 
equal habitat value 
across the site, the final 
population estimate for 
the site is 41.3 – 52.1 
California clapper rails in 
Cogswell Marsh section 
B. 
 
Other birds detected at 
the site include: 
common yellowthroat, 
marsh wren, northern 
harrier, red-winged 
blackbird, savannah 
sparrow, song sparrow, 
sora, and Virginia rail. 
 
 
 

 
 

Figure 16. Map showing clapper rail survey results at 
Cogswell Marsh, Section B (20n) 
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Cogswell Marsh - Section C (20o) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Cogswell Marsh Section C (Figure 18, Table 18) makes 
up the southwestern portion of the three-marsh 
complex. All three sections of Cogswell were surveyed 
concurrently by three clapper rail biologists listening 
from external levees surrounding the site. Like Cogswell 
B, Cogswell C is dominated by invasive Spartina 
hybrids and native Salicornia. The entire section has had one year of fairly successful 
Spartina control. 
 
The site was surveyed using Protocol “A” for a total of three passive surveys (no tapes 
were played at the site). Surveys were conducted on February 5, March 6, and March 
28, 2007 by J. McBroom, A. Robinson, and H. Spautz. California clapper rails were 

detected on all three rounds: 
5-10 birds on the first round, 
15-22 rails were detected on 
the second round, and 14-16 
rails were detected on the 
third round. The survey area 
encompassed the entire site 
area (Table 1) so the final 
population estimate at the 
site is equal to the high count 
of 15-22 rails. 
 
Other birds detected at the 
site include: American 
avocet, American, coot, 
American wigeon, black-
bellied plover, Canada 
goose, Canvasback, gadwall, 
least sandpiper, long-billed 
dowitcher, mallard, marbled 
godwit, marsh wren, northern 
harrier, ruddy duck, 
savannah sparrow, song 
sparrow, sora, snowy egret, 
western sandpiper, white-
tailed kite, and willet. 
 
 
 
 Figure 17. Map showing clapper rail survey results at 

Cogswell Marsh, Section C (20o) 
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Hayward Shoreline Spartina Outliers (20p) 
SAN LEANDRO/HAYWARD SHORELINE 
 
The outlying Spartina clones of the Hayward Shoreline 
(Figure 19a, Figure 19b, and Table 19) speckle the 
bayfront mudflats from Robert’s Landing south to 
Johnson’s Landing. The 
potential habitat of invasive 
Spartina hybrids marks the 
boundary of the site, which is 
410.25 acres in size (Table 1). 
The Spartina clones occupying 
the site account for all of the 
vegetation present, totaling 1.04 
acres in 2005. Since then, 
successful Spartina control has 
reduced the vegetated area 
even more (pers. obs.) 
 
The site was surveyed using 
Protocol “F” on April 12, 2007 by 
J. McBroom. Because the 
vegetated habitat is so sparse, 
occupancy by California clapper 
rail seemed highly unlikely and 
no further surveys were deemed 
necessary. In addition to the 
Protocol “F” survey, 187.94 
acres of the site was incidentally 
surveyed from listening stations 
placed along adjacent bayside 
levees. The stations were 
situated to conduct Protocol “A” 
surveys at the following sites: 
Dogbone Marsh, North Marsh, 
Bunker Marsh, San Lorenzo 
Creek, Oro Loma West, Hayward 
Landing, Cogswell Marsh, and 
Johnson’s Landing. No clapper 
rails were detected at the 
Hayward Shoreline outlying 
Spartina clones during any of 
those surveys. 
 
 
 
 
 
 

Figure 19a. Map of Hayward Shoreline Outliers (20p)

Figure 18b. Image of Hayward Shoreline Outliers (20p) 
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Oro Loma Marsh - East (07a) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Oro Loma Marsh is a relatively new restoration site 
managed by EBRPD. The marsh is divided into two 
separate sites by ISP: Oro Loma East (07a, presented 
here) and Oro Loma West (07b, see following page). 
Although the two sites are immediately adjacent, they are two distinct areas with 
separate channel systems. Oro Loma East (Figure 20, Table 20) is dominated by native 
Salicornia with a patchy Spartina invasion. Rows of Grindelia line abandoned internal 
levees. Oro Loma East receives tidal input through a breach in the southern levee, 
connecting the marsh to Sulphur Creek (Figure 14) to the south.  
 
The site was surveyed using Protocol “A” for a total of four rounds: three passive 
surveys and one active survey. Oro Loma East, Oro Loma West, and Sulphur Creek 
were surveyed simultaneously by three clapper rail biologists from external levees 
surrounding the site. Additional survey stations were added for the 2007 season along 
the eastern and northern levees to better survey Oro Loma East. Surveys were 
conducted on January 15, 2007 by A. Nelson, J. McBroom, and H. Spautz and on 
February 20, March 7, and April 4, 2007 by A. Robinson, J. McBroom, and H. Spautz. 
Although the high winds on February 20 invalidated the second round at Oro Loma 
West, winds were consistently less than 10 mph at the inland eastern portion of the 
marsh and the second round was included in the analysis for Oro Loma East. Clapper 
rails were detected on all four rounds: 3-8 rails on the first round, 14-24 on the second, 
7-14 on the third, and 15-28 on the final active round. The survey area was 65% of the 
entire site area (Table 1). We used to the highest count (15-28) to calculate the density 

(0.117-0.219). 
Assuming equal 
habitat value 
across the site, 
the final 
population 
estimate was 
23.1 - 43.1 rails 
at Oro Loma 
Marsh East. 
 
Other birds 
detected at the 
site included: 
marsh wren, red-
tailed hawk, 
savannah 
sparrow, and 
song sparrow. 
 
 

 Figure 19. Map of clapper rail survey results at Oro Loma East 
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Oro Loma Marsh - West (07b) 
SAN LEANDRO/HAYWARD SHORELINE 
 
Oro Loma Marsh is a relatively new restoration site 
managed by EBRPD. When it was opened to tidal action 
in 2000, the open mudflats of Oro Loma West (Figure 21, 
Table 21) were rapidly colonized by invasive Spartina 
hybrids until the exotic cordgrass became the dominant 
vegetation type. However, two consecutive years of herbicide treatment has successfully 
killed most of the invasive plant, returning the site to open mud with scattered patches of 
Salicornia and standing dead hybrid cordgrass. 
 
The site was surveyed using Protocol “A” on four dates: January 15, February 20, March 
7, and April 4, 2007. Tapes were played at seven of 16 survey stations during the final 
round on April 4, 2007. Oro Loma East, Oro Loma West, and Sulphur Creek were 
surveyed simultaneously by three clapper rail biologists from external levees surrounding 
the site. H. Spautz and A. Nelson detected 3-6 rails on the first round, which was the 
highest count of all surveys at the site. High winds on the morning of February 15 were 
consistently above 10 miles per hour and no birds were detected in Oro Loma West, so 
the second round was not included in our analysis. A. Robinson and H. Spautz detected 2-

4 rails on both the third 
and fourth visits. The 
survey area was 81% of 
the entire site area (Table 
1). Assuming equal 
habitat value across the 
site, the final population 
estimate for the site is 3.7 
– 7.4 California clapper 
rails at Oro Loma Marsh 
West. 
 
Other birds detected 
during the surveys at Oro 
Loma West include: 
American crow, American 
wigeon, black-bellied 
plover, burrowing owl, 
Canada goose, 
canvasback, common 
yellowthroat, gadwall, 
greater yellowlegs, house 
finch, killdeer, long-billed 
curlew, mallard, marbled 
godwit, marsh wren, 
northern harrier, red-
tailed hawk, savannah 
sparrow, song sparrow, 
western grebe, western 
sandpiper, white-tailed 
kite, and willet. 

Figure 20. Map of clapper rail survey results at Oro Loma West (07b)
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4.2   SAN FRANCISCO COUNTY 

Candlestick Cove (12f) 
SOUTHEAST SAN FRANCISCO 
 
Candlestick Cove (Figure 22a, Figure 22b, Table 22) 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, about two miles away. 
 
The site was initially evaluated using Protocol “F” on January 21, 2007 by J. McBroom.  
Marginally suitable habitat warranted further surveys to determine clapper rail absence. 
Three rounds of Protocol “C” surveys were conducted on February 6, February 19, and 
March 3, 2007 by J. McBroom. Tapes were played on all three rounds, however no 
clapper rails were detected. 
 
Other bird species observed at the site 
include the red-winged blackbird and 
western gulls.  

 
 

Figure 21b. Map of Candlestick Cove (12f) Figure 22a. Candlestick Cove (12f) - 
image taken by I. Hogle on 3/3/2007 
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4.2   SAN MATEO COUNTY 

West Point Slough NW (02e) 
BAIR ISLAND COMPLEX 
 
West Point Slough is a wide natural channel dividing 
Greco Island from the mainland. The ISP splits the 
slough into two separate sites: the smaller West Point 
Slough NW (Figure 23a, 23b, and Table 23) discussed 
here, and the larger West Point Slough SW/SE (02g, 
see following page). West Point Slough NW is defined as the sparsely vegetated shoreline 
adjacent to the Pacific Shores office complex and the Westpoint Marina (under 
construction). Most patches of 
vegetation are invasive Spartina 
hybrid clones in riprap. The best 
habitat occurs at the eastern end of 
the marsh and is inaccessible by land 
due to the construction of the 
Westpoint Marina. 
 
Although the site was initially slated to 
be surveyed using Protocol “C” the 
habitat was deemed unsuitable after 
the initial visits to the site so it was 
surveyed using Protocol “F.”   The first 
visit to the site was made by boat on 
January 25, 2007 by J. McBroom. 
The tide was high and much of the 
isolated marsh patch was submerged. 
Clapper rail occupancy seemed very 
unlikely and when the tapes were 
played, no rails 
responded. On March 1, 
2007, J. McBroom visited 
the site by land for further 
evaluation. During this 
second visit, no suitable 
habitat was found to 
place new survey 
stations. The site was 
visited a final time on 
April 6, 2007 by J. 
McBroom to document 
the lack of clapper rail 
habitat. Clapper rail 
presence at the site was 
determined to be highly 
unlikely. 

Figure 22a. West Point Slough Northwest (02e) - 
image taken by J. McBroom on 4/6/2007 

Figure 23b. Map of West Point Slough Northwest (02e) 
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West Point Slough SW/SE (02g) 
BAIR ISLAND COMPLEX 
 
West Point Slough is a wide natural channel dividing 
Greco Island from the mainland. The ISP splits the 
slough into two separate sites: the smaller West Point 
Slough NW (02e, see previous page) and the larger 
West Point Slough SW/SE (Figure 24, Table 24), discussed here. West Point Slough 
SW/SE is a relatively narrow strip of discontinuous marsh patches that developed on the 
outboard edge of a levee enclosing salt evaporation ponds. As the slough turns 
southward, the vegetated marsh widens and habitat value improves. This area, adjacent 
to Bayfront Park, is called West Point Slough Marsh and is where survey stations were 
placed for the 2007 survey season. 
 
The site was surveyed using Protocol “C” for a total of three rounds. Surveys were 
conducted on March 1, 17, and April 6, 2007 by J. McBroom. Tapes were played on all 
three rounds. No clapper rails were detected.  

 
Other bird species observed 
at the site include: American 
avocet, American coot, 
American crow, American 
goldfinch, American wigeon, 
Anna's hummingbird, barn 
swallow, black phoebe, 
black-bellied plover, black-
necked stilt, bufflehead, 
California towhee, Canada 
goose, canvasback, 
cinnamon teal, cliff swallow, 
European starling, gadwall, 
great egret, green-winged 
teal, gull, house finch, house 
sparrow, least sandpiper, 
long-billed curlew, long-billed 
dowitcher, mallard, mourning 
dove, northern harrier, 
northern shoveler, red-tailed 
hawk, red-winged blackbird, 
short-billed dowitcher, song 
sparrow, western 
meadowlark, western 
sandpiper, white-crowned 
sparrow, and willet. 
 
. 

 
 

Figure 23. Map of West Point Slough SW/SE - showing 
only southeast portion of marsh where clapper rail stations were 
located in 2007 
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San Bruno Creek (18h) 
COLMA CREEK COMPLEX 
 
The mouth of San Bruno Creek (Figure 25, Table 25) 
opens into the ISP site of Inner Harbor, where clapper 
rails are known to occur. However, the creek passes 
through a culvert under a road only 500 feet upstream 
from the creek mouth, creating a major obstacle to the 
potential movement of rails up and down the creek. Untreated Spartina hybrids line the 
channel and dominate the plant community at the site, while highway onramps 
crisscross the inland portion of the creek. 
 
The site was surveyed using Protocol “A” for the first passive round and Protocol “C” for 
the subsequent two active rounds. Surveys were conducted on February 5, March 2, 
and March 19, 2007. No clapper rails were detected during the first two rounds; 
however, one clapper rail was observed near the mouth of the creek during the third 
round. The final population estimate for clapper rails at the site is 1-2 birds. The territory 
of these birds likely spans both San Bruno Creek and Inner Harbor. 
 
Other bird species observed at the site include: American coot, black-necked stilt, 
bufflehead, Canada goose, canvas back, European starling, great egret, lesser scaup, 

long-billed 
dowitcher, 
mallard, 
northern 
mockingbird, 
red-winged 
blackbird, 
song 
sparrow, 
and willet. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 24. Map of clapper rail survey results at San Bruno Creek (18h) 
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Cooley Landing (16) 
SOUTH BAY 
 
Cooley Landing (Figure 26, Table 26) is a restoration marsh 
located south of the Dumbarton Bridge. A levee 
encompasses the former salt pond, with two breaches 
created in 2000 to allow tidal action. The area interior to the 
levees is predominately mudflat, with discrete clones of 
invasive Spartina hybrids and native Salicornia. The marsh to 
the exterior of the levees is older and not part of the former 
salt pond. It is fully vegetated and dominated by a native salt 
marsh plant community.  
 
The site was surveyed using Protocol “A” for three complete rounds: two passive surveys and 
one final active survey. Surveys were conducted on February 13, March 1, and April 7, 2007 by J. 
McBroom. A survey was begun on January 18 but was not completed because the appropriate 
permits were not in place with Midpeninsula Regional Open Space District. During this initial visit, 
3-6 clapper rails were detected from survey stations placed along the PG&E boardwalk and are 
shown in Figure 26 as incidental observations. These were the only rails observed in the sparsely 
vegetated area to the interior of the levees during the 2007 survey season. The three subsequent 
rounds were conducted from the levee, excluding the stations along the boardwalk. During the 
first survey, 1-2 clapper rails were detected in the older exterior marsh. No rails were detected 
during the second survey. The maximum count was 2-4 rails, detected during the third survey 
also in the older exterior marsh. The survey area included only 64% of the entire site (Table 1). 
Using the standard method of analysis, the calculated density was 0.018 – 0.036 rails/acre and 

the population estimate would be 3.1-
6.3 rails (Table 2). However, the site is 
too heterogeneous to assume that the 
clapper rails are evenly distributed. 
Rather than use survey area to 
extrapolate clapper rail density across 
the site, the maximum number of rails 
detected in the exterior marsh (2-4 
rails) should be added to the maximum 
number of rails incidentally observed in 
the interior marsh (3-6 rails) to arrive at 
a population estimate of 5-10 clapper 
rails at Cooley Landing (Table 26). 
 
Other bird species detected at the site 
include: American avocet, barn 
swallow, black-bellied plover, black-
necked stilt, Canada goose, common 
yellowthroat, European starling, 
killdeer, long-billed curlew, long-billed 
dowitcher, mallard, marsh wren, 
northern mockingbird, red-tailed hawk, 
ring-necked pheasant, snowy egret, 
song sparrow, western sandpiper, 
willet, and white-tailed kite. 
 
 
 

Figure 25. Map showing survey results at Cooley Landing (16) 
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Sierra Point (19b) 
WEST SAN FRANCISCO BAY 
 
Located in South San Francisco, Sierra Point 
(Figure 27, Table 27) is actually a small inlet of 
marsh habitat sandwiched between Highway 101 to 
the west and an office park to the east. At the bay 
edge of the inlet, an oyster shell beach supports 
large clones of hybrid Spartina. The invasion 
continues along a channel, which runs the length of the site. The channel ends in a pond 
at the rear of the site, where a culvert provides freshwater input. Although hybrid 
Spartina dominates the bayfront and channel, other vegetation occurs in the rest of the 
site, including Scirpus near the ponded areas and Grindelia at areas of higher elevation.  
Human paths crisscross the site, providing easy access for terrestrial predators. 
 
The site was surveyed 
using Protocol “A” for a total 
of three rounds. Surveys 
were conducted on January 
21, February 19, and March 
3, 2007 by J. McBroom. 
Although there was a full 
moon on March 3, 2007, 
surveys were not begun 
until after the full moon set 
at 6:35. Tapes were played 
on the third round only, 
during which 2-4 clapper 
rails responded to the taped 
vocalizations. The final 
population estimate for 
clapper rails at the site was 
2-4 birds. 
 
Other bird species observed 
at Sierra Point include the 
common yellowthroat and 
song sparrow. 
 
 
 
 
 
 
 

Figure 26. Map of clapper rail survey results at Sierra 
Point (19b) 
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Oyster Cove (19c) 
WEST SAN FRANCISCO BAY 
 
Of the three ISP sites at Oyster Point, Oyster Cove 
(Figure 28, Table 28) provides the best habitat. 
Although hybrid Spartina has invaded the outer edge 
and mudflat, a sizeable proportion of the plant 
community at the site are native species, such as 
Grindelia, Salicornia, and Typha. Additionally, a culvert drains into the marsh creating a 
small channel. A wide, vegetated upland zone provides a buffer between the bay trail 
and the marsh habitat.  
 
The site was surveyed using Protocol “A” for a total of three rounds. Surveys were 
conducted on January 22, February 6, and March 29, 2007 by J. McBroom. Tapes were 
played on the third round only, during which a clapper rail “kekked” in response to the 
taped vocalizations. This bird continued to “kek” for over 10 minutes, indicating that he 
was likely a single unmated male clapper rail. The final population estimate for clapper 
rails at the site was 1-2 birds. 
 
During the first round, a male song sparrow was detected at the site near the second 
survey station. Other bird species observed at the Oyster Point complex (detected 
during surveys at sites 19c, 19d, and 19e) include: American coot, American crow, 
American goldfinch, American robin, Anna’s hummingbird, black-bellied plover, black-
capped chickadee, black-crowned night heron, bufflehead, Canada goose, greater 
scaup, great egret, house finch, lesser yellowlegs, long-billed curlew, mallard, northern 
mockingbird, red-winged blackbird, and willet. 

 
Figure 27. Map of clapper rail survey results at Oyster Point Cove (19c) 
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Oyster Point Marina (19d) 
WEST SAN FRANCISCO BAY 
 
Oyster Point Marina (Figure 29, Table 29) is located in 
South San Francisco. Hybrid Spartina has invaded the 
interior shoreline of the marina, including portions of 
the 2.5 acre sandy beach at the eastern edge of the 
site. Other vegetation at the site includes short stature native plants, such as Jaumea 
and Limonium. A trail surrounds the marina, providing access for both people and 
predators. 
 
The site was surveyed using Protocol “C” for a total of three rounds. Surveys were 
conducted on January 22, February 6, and March 29, 2007 by J. McBroom. Tapes were 
played on all three rounds. No clapper rails were detected.  
 
During the first round, a common yellowthroat was detected in a Spartina clone near 
the survey station. Other bird species observed at the Oyster Point complex (detected 
during surveys at sites 19c, 19d, and 19e) include: American coot, American crow, 
American goldfinch, American robin, Anna’s hummingbird, black-bellied plover, black-
capped chickadee, black-crowned night heron, bufflehead, Canada goose, greater 
scaup, great egret, house finch, lesser yellowlegs, long-billed curlew, mallard, northern 
mockingbird, red-winged blackbird, song sparrow, and willet. 
 

 
 
 

Figure 28. Map of Oyster Point Marina (19d) 
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Oyster Point Park (19e) 
WEST SAN FRANCISCO BAY 
 
Oyster Point Park (Figure 30, Table 30) is located 
south of the Oyster Point Marina and includes a short, 
narrow creek and an invaded riprap shoreline. The 
site is dominated by invasive Spartina hybrids. 
Moderately successful Spartina control has allowed 
Salicornia to surface from beneath the invasive 
Spartina canopy. 
 
The site was surveyed using Protocol “C” for a total of three rounds. Surveys were 
conducted on January 22, February 6, and March 29, 2007 by J. McBroom. Tapes were 
played on all three rounds. No clapper rails were detected. 
 
Other bird species observed at the Oyster Point complex (detected during surveys at 
sites 19c, 19d, and 19e) include: American coot, American crow, American goldfinch, 
American robin, Anna’s hummingbird, black-bellied plover, black-capped chickadee, 
black-crowned night heron, bufflehead, Canada goose, greater scaup, great egret, 
house finch, lesser yellowlegs, long-billed curlew, mallard, northern mockingbird, red-
winged blackbird, song sparrow, and willet. 
 

 
Figure 29. Map of Oyster Point Park (19e) 
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San Bruno Point (19f) 
WEST SAN FRANCISCO BAY 
 
The site of San Bruno Point (Figure 31, Table 31) is 
actually a small inlet of marsh habitat squeezed 
between a recycling plant to the south and a 
construction site to the north. The hybrid Spartina 
clones colonizing the mudflats at the mouth of the 
inlet are also included in the ISP site definition. San Bruno Point is adjacent to San 
Bruno Marsh, which is known to support clapper rails.  
 
The site was surveyed 
using Protocol “C” for a 
total of three rounds. 
Surveys were conducted 
on February 6, March 2, 
and March 19, 2007 by 
J. McBroom. During the 
second round, a clapper 
rail clattered in response 
to the taped 
vocalizations. Tapes 
were not used for the 
final survey since 
clapper rail presence 
was confirmed during 
the second round. No 
rails were detected 
during the first or third 
rounds. The final 
population estimate for 
clapper rails at the site 
was 1-2 birds. 
 
Other bird species 
observed at the site 
include: American coot, 
black-necked stilt, 
bufflehead, Canada 
goose, canvasback, 
double-crested 
cormorant, great egret, 
greater scaup, long-
billed curlew, surf scoter, 
and western grebe. 
 
 

Figure 30. Map of clapper rail survey results at San Bruno 
Point (19f) 
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Mills Creek (19i) 
WEST SAN FRANCISCO BAY 
 
Just south of San Francisco Airport, Mills Creek (Figure 
32, Table 32) emerges from a culvert under the 
Bayshore Highway to form a small marsh at its mouth. 
This marsh area, officially designated the Burlingame 
Shorebird Sanctuary, is dominated by Spartina, both 
native and invasive. The steep riprap slopes are vegetated by iceplant and ornamental 
plants. Although the site 
seems unlikey to support 
clapper rail, presence was 
confirmed during the 2007 
survey season. 
 
The site was surveyed 
using Protocol “C” for a 
total of three rounds. 
Surveys were conducted 
on January 31, March 4, 
and March 30, 2007 by J. 
McBroom. During the 
second round, a clapper 
rail clattered in response 
to the taped vocalizations. 
Tapes were not used for 
the final survey since 
clapper rail presence was 
confirmed during the 
second round. The final 
population estimate for 
clapper rails at the site 
was 1-2 birds. 
 
Other bird species 
observed at the site 
include: American 
goldfinch, mallard, marsh 
wren, snowy egret, and 
willet. 

Figure 31. Map of clapper rail survey results at Mills 
Creek (19i) 
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Easton Creek (19j) 
WEST SAN FRANCISCO BAY 
 
Easton Creek (Figure 33, Table 33) is a narrow, riprap 
lined channel bounded by parking lots in a highly 
urban environment. The ISP site includes the hybrid 
Spartina clones along the shoreline at the mouth of 

Easton Creek as well as 
the channel itself. 
Spartina control efforts 
have been largely 
successful here and 
many of the mudflat 
clones have been 
reduced to stubble. 
 
The site was surveyed 
using Protocol “C” for a 
total of three rounds. 
Surveys were conducted 
on January 31, March 4, 
and March 30, 2007 by 
J. McBroom. Tapes 
were played on all three 
rounds. No clapper rails 
were detected.  
 
Other bird species 
observed at the site 
include: greater scaup, 
long-billed curlew, 
mallard, snowy egret, 
and western grebe. 
 
 
 
 
 
 Figure 32. Map of Easton Creek (19j) 
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Fisherman’s Park (19m) 
WEST SAN FRANCISCO BAY 
 
Fisherman’s Park (Figure 34, Table 34) is a small 
fragment of marsh vegetation at a bend in the bay 
shoreline between Coyote Point and Burlingame. 
Fisherman’s Park has no channels and is divided in 
two by an oyster shell bank. At the bay edge, Spartina 
clones colonize the mudflat. Inland from the embankment, the plant community is 
composed of upland weeds mixed with native marsh vegetation. Upland predators as 
well as human foot traffic have easy access to the site from the adjacent bay trail. 

 
The site was surveyed 
using Protocol “C” for a 
total of three rounds. 
Surveys were 
conducted on January 
31, March 4, and March 
30, 2007 by J. 
McBroom. A red-tailed 
hawk was observed 
perched on a power 
tower on the third round. 
The avian predator flew 
off before clapper rail 
vocalizations were 
played. Tapes were 
played on all three 
rounds. No clapper rails 
were detected.  
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 33. Map of Fisherman’s Park (19m) 
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Coyote Point Marina and Marsh (19n) 
WEST SAN FRANCISCO BAY 
 
The marsh at Coyote Point Marina (Figure 35, Table 
35) is part of the Coyote Point County Recreation 
Area in San Mateo. The majority of marsh habitat at 
this site is across a footpath from the Coyote Point 
Marina in a sheltered cove. Vegetation includes 
Grindelia and iceplant at the upper edges of the marsh and hybrid Spartina invading the 
lower elevation areas. Spartina control efforts have been very successful, returning a 
large portion of the site from cordgrass meadow back to open mudflat.  
 
The site was surveyed using Protocol “C” for a total of three rounds. Surveys were 
conducted on January 31, March 7, and March 20, 2007 by J. McBroom. The second 
round was marked by light intermittent rain showers. Tapes were played on all three 
rounds. No clapper rails were detected.  

 
Other bird species 
observed at the site 
include: American crow, 
Anna’s hummingbird, 
Canada goose, 
common yellowthroat, 
double-crested 
cormorant, European 
starling, great egret, 
house finch, mallard, 
savannah sparrow, 
song sparrow, and 
white-crowned sparrow. 

Figure 34. Map of Coyote Point Marina Marsh (19n) 
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San Mateo Creek (19o) 
WEST SAN FRANCISCO BAY 
 
San Mateo Creek (Figure 36, Table 36) is a tidal 
channel narrowly bounded by a residential 
neighborhood. The site is dominated by invasive 
Spartina hybrids with mostly bare levee edges. The 
channel passes under J. Hart Clinton Dr. through a culvert and a rail would have to fly 
over the busy road to reach the western portion of the creek. 
 
The site was initially evaluated for suitable habitat using Protocol “F” on January 30, 
2007 by J. McBroom. Because of the site’s proximity to Seal Slough, which is known to 
support clapper rails, and the moderately suitable habitat at the mouth of the channel, 
further surveys were deemed appropriate to determine clapper rail absence. 
Subsequently, three rounds of Protocol “C” surveys were conducted on January 30, 
March 2, and April 4, 2007 by J. McBroom. Tapes were played on all three rounds; 
however no clapper rails were detected.  
 
Other bird species observed at the site include: American coot, American goldfinch, 
American wigeon, American crow, Anna’s hummingbird, black-bellied plover, brown-
headed cowbird, common yellowthroat, European starling, greater scaup, least 
sandpiper, mallard, marbled godwit, snowy egret, song sparrow, western sandpiper, 
whimbrel, and willet. 
 

 
 Figure 35. Map of San Mateo Creek (19o) 
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Foster City (19q) 
WEST SAN FRANCISCO BAY 
 
The ISP site called Foster City (Figure 37a, Figure 37b, 
Table 37) is located along the bay edge just to the north 
of Belmont Slough. The vegetated marsh area is small 
and patchy with a wide upland area dominated by exotic 
fennel. Oyster shell berms crisscross the marsh, 
providing access for both people and predators 
(Figure 37a). 
 
The site was initially evaluated for suitable habitat 
using Protocol “F” on January 21, 2007 by J. 
McBroom. Alone, the site would not merit further 
surveys. However, because of its close proximity 
to the clapper rail occupied marshes in the Bair 
Island complex, further surveys were deemed 
appropriate to determine clapper rail absence. 
Subsequently, three rounds of Protocol “C” 
surveys were conducted on January 30, March 2, 
and April 4, 2007 by J. McBroom. Tapes were 
played on all three rounds however no clapper 
rails were detected. 
 
Other bird species observed at the site 
include the common yellowthroat and 
song sparrow. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 37a. Foster City (19q) - image taken 
by J. McBroom on 4/4/2007 

Figure 36b. Map of Foster City (19q) 
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5.0   PERMITS 

Permission for site access was granted by East Bay Regional Park District, the City of 
San Leandro, Midpeninsula Regional Open Space District, Don Edwards San Francisco 
Bay National Wildlife Refuge, and the US Coast Guard. 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. 
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APPENDIX 1 
 

SAN FRANCISCO ESTUARY INVASIVE SPARTINA PROJECT  
CALIFORNIA CLAPPER RAIL SURVEY PROTOCOL 
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San Francisco Estuary Invasive Spartina Project 
Summary of California Clapper Rail Survey Protocols 

March 29, 2006 
 
Type Common Protocol Name Description 

A Standard USFWS 
Transect Survey 

As described in Albertson & Downard, 2004 and Spautz 2005. 
Used for linear sites and for sites with low to medium rail 
density. One or more observers move from station to station, 
remaining at each station for 10-minutes. 3 survey rounds, with 
recording played at end of 3rd round if no prior detections. 

B Standing or Stationary 
Survey (not used in 2006) 

As described in Albertson & Downard, 2004 and Spautz 2005. 
Used for non-linear sites with high rail density. Requires one 
person at each station for 1½ hour. Typically 3 survey rounds, 
with recording played at end of 3rd round if no prior detections. 

C ISP-Modified Transect 
Survey 

Originally described in Zaremba & Albertson, 2004; modified in 
Spautz & Albertson 2006. Used to determine presence or 
absence of CLRA at sites with low potential for CLRA presence, 
where Spartina control activities are planned. Same as Type A, 
except recording is played from first survey round, and surveys 
are discontinued upon detection.  

D DENWR-Modified 
Transect Survey (Rough 
Density) 

Used by DENWR biologist in narrow strip marshes with medium 
to high rail density - Similar to Type C, except densities are 
extrapolated by Refuge biologist. 

E Winter High Tide Survey Described by EBRPD pers. comm. CLRA are flushed out of 
marsh habitat by airboat and counted during winter high tide.  

F Preliminary Habitat 
Suitability Assessment 

Quick assessment by CLRA biologist to determine if suitable 
CLRA habitat is present; if habitat is suitable, a call count survey 
protocol C is typically conducted. 
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San Francisco Estuary Invasive Spartina Project 
California Clapper Rail Survey Protocol A:  

“Standard Transect Survey” 
March 2006 

The ISP’s Protocol A is the “walking transect survey” method described in “Draft clapper rail protocol for the San 
Francisco Estuary large-scale population surveys” (Albertson & Downard 2004) and “Revised draft clapper rail 
protocol for the San Francisco Estuary large-scale population surveys”  (Spautz 2005). The protocol is excerpted 
verbatim from Spautz 2005, except as otherwise noted. Note: The ISP refers to the “standing survey” method described in 
Albertson & Downard 2004 and Spautz 2005 as “Protocol B”. 

General Survey Requirements: 

1) Permits. Obtain required survey permits: USFWS Endangered Species Permit, ESA 
Section 10(a)(1)(A); California DFG permit (i.e. Memorandum of Understanding); 
site-specific permissions (e.g. Special Use Permit from a NWR).  

2) Training. Observers must be trained to identify clapper rail calls and distinguish 
CLRA calls from other marsh bird species (see Rail Training document, April 
2004). Observers must also be trained to minimize disturbance while conducting 
surveys (see Walking in the Marsh document, April 2004). 

3) Tides and moon phase. Conduct surveys when tidal sloughs are less than bank full, 
<4.5-ft NGVD at the Golden Gate tide station. Tide height at bank full will vary by 
site. Avoid high (flood) tides. Full moon periods should be avoided during active 
surveys when tape playback is utilized, as birds may be attracted out of cover or a 
response may be elicited, and increase the likelihood of predation. There is also 
evidence of reduced calling rates during full moon periods. 

4) Survey Timing. Morning surveys should be initiated no sooner than one hour before 
sunrise and extended no more that 1.5 hours after sunrise; evening surveys should 
begin one hour prior to sunset and extend no more than one hour following sunset. 
Surveys at a particular location should be spaced at least 1 week apart and should 
be conducted at both sunrise and sunset. 

5) Weather. Record wind velocities and weather; conduct surveys at winds <10 mph; 
do not conduct surveys during heavy rainfall. 

6) Seasonality. Conduct surveys between January 15 and mid-April. 

7) Survey Stations. Stations should be spaced approximately 200-m apart. Stations 
should be placed on boardwalks or levee tops when possible to minimize 
disturbance. When surveys are conducted within a marsh, stations should be placed 
away from slough/channel edges to minimize disturbance to rail species. 

8) Data collection. All rail vocalizations should be recorded, noting the call type, 
location, and time. Locations where rails are detected should be plotted on a map 
during the survey with numbered reference codes that correspond to detections on 
the datasheet. The call types should be coded as follows: 
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Call Code Call Description Number of Birds Indicated* 
C  Clapper/clatter by one individual 1-2 birds 
D “Duet”- two individuals clattering 

simultaneously 
2 or more birds, depending on 
situation 

K  “kek” 1-2 birds 
AK agitated “kek” 1-2 birds 
B “kek-burr” 1-2 birds 
V  Visual sighting 1-2 birds per sighting 
SK  “squawk” 1-2 birds 
SC “screech” 1-2 birds 
CH  “chur” 1-2 birds 
P “purr” 1-2 birds 

* See data interpretation section below for more details about determining number of birds per 
detection type.  

If the bird was definitely or possibly previously detected, e.g. as part of a pair, make 
this clear on the datasheet. Record when birds were detected simultaneously or 
nearly so, which will verify they were separate individuals. Calls of other rail 
species should also be recorded as above, with species clearly marked. 

9) Disturbance. Record all Information on disturbance (e.g., predator sightings or 
boats) detected during surveys. 

10) Review the WRMP CLRA protocol (Evens 2002) for other general information 
(http://www.wrmp.org/docs/protocols/Wetland%20Birds.pdf, p.21 Rails). Defer to 
the requirements listed above if they are more restrictive than the WRMP protocol. 

Survey Specifics 

The Protocol A transect survey is suitable for linear sites and for sites with low to medium 
rail density. Surveys as sites with high clapper rail density should use “Protocol B” – the 
standing or stationary survey protocol described by Albertson & Downard 2004 and Spautz 
2005. 

The transect survey may be performed by one or two observers. Listening stations are 
established at approximately 200 meter intervals along a transect, preferably along the edge 
of the marsh. The first two of three surveys are passive (listening) for 10-minutes at each 
station. On the third survey, if a clapper rail was not previously detected within 200 meters 
of a listening station during the two previous passive surveys or incidentally within the 
season, recorded calls are played, according to the “Recorded Call Playback Procedure” 
described below. If a clapper rail has been previously detected within 200 meters of a 
listening station, the third survey should also be passive. There should be a minimum of 
one week between surveys. 

1.1 Recorded Call Playback Procedure 

A standardized recording of clapper rail calls should be obtained from USFWS. The 
recording should include a combination of clapper/clatter and duet calls, and there should 
be at least four complete calls with at least 5-seconds of silence between calls. The 
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recording should be of good quality, and should be played at a volume of 80-90 dB at 1-
meter distance from the speaker. A digital sound level meter should be used to calibrate the 
playback device. 

The survey should begin with an initial 5-minute passive listening period, followed by 1-
minute of clapper rail calls, and completed with a 4-minute passive listening period (10-
minutes/survey). Tape playbacks should be broadcast in all directions over the marsh at a 
station. Assume rails can hear tapes at distances of ≤200-m.  

Note: Only play recorded clapper rail calls at stations when you are certain rails have not 
yet been detected. As soon as a clapper rail is detected, stop the recording. 

Data Interpretation and Data Analysis  
Use the following key to determine how many birds to record for each detection type. Use 
your “field” judgment to avoid redundancy (overlap) and interpret uncertainty as a range. 
Keep in mind the part of the breeding season in which your survey occurs. 

Detection 
type 

Code Number 
of birds 

Description Notes and Exceptions 

Clatter C 1 - 2 Primary territorial call. 
Rapid series of kek 
notes, often trailing off 
at the end.  
 

• Usually clattering individuals are paired. Often it’s 
difficult to determine whether one or two birds are 
calling, if completely synchronized; thus, the range of 
1-2 birds. 

• Example scenario: at the end of a survey session you 
have 4 distinct duets, 3 single clatters away from duets 
and away from one another. The estimate for breeding 
birds would be 11-14 (# duets x 2 = 8 + 3-6 birds 
represented by clatters). 

Duet  
clatter 

D 2 Two bird clattering 
simultaneously.  
   

• Usually given by a pair, or less often, neighboring 
territorial males (J. Evens peers. obis. 2005). 

• When chorusing birds are masking one another and 
you are uncertain whether it was one duet or two, record 
as 1-2 duets (1-2 pairs) or 2-4 clatters. Again, interpret 
uncertainty as a range. 

Kek K 1-2 Single sharp “kek” call, 
given singly or in 
series, with significant 
space between calls (as 
compared to clatter, 
which is very rapid).  
 

• Given by males, most often when unmated or prior to 
setting up pair bond, thus is most typically heard early 
in the season. However, can be given by a mated male 
throughout the breeding season, thus the range of 1-2 
birds. 

• Sometimes paired/breeding birds make random keks 
or kek-burrs intermingled with clatters, especially at the 
beginning of the breeding season. If you hear a single 
kek followed by a duet in the same location, the kekking 
individual is likely part of the duet pair and would not 
be counted separately.  

Agitated 
Kek 

AK 1-2 As above but higher 
pitched, rougher, and 
with what can be 
interpreted as an 
element of alarm. Mid-
way between kek and 
squawk or screech.  

• As above, the call may indicate either an unmated or 
mated male, thus the range of 1-2 birds. 
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Detection 
type 

Code Number 
of birds 

Description Notes and Exceptions 

Kek-burr B 1-2 One or several rapid 
“kek” calls followed by 
a more attenuated, 
“burrrr”. Often 
repeated constantly 
over many minutes, 
and can be heard about 
1 km away, depending 
on conditions.  

• Given by female clapper rails, primarily during pair 
bond formation or when fertile and soliciting a 
copulation with her mate, thus, it is most typically heard 
early in the season. The call is not likely to be given 
when she is incubating. Later in the season, it may be 
given when a nest has failed and the female is beginning 
another nesting attempt. The call may indicate either an 
unmated or mated female, thus the range of 1-2 birds. 

• A single kek-burr followed by a duet: the individual is 
likely part of the duet pair and would not be counted 
separately.  

Visual V 1- 2  • Clapper rails are most often seen when foraging along 
tidal channel banks, often near the shelter of 
overhanging vegetation. They are often seen crossing 
channels, and regularly swim across open water within a 
channel. 

• A sighting of one bird may indicate the presence of a 
pair; thus record as 1 – 2 birds. 

The following descriptions were not included in Albertson & Downard 2004 or Spautz 2005, but are provided here 
for completeness. 
Squawk SK 1-2 More highly agitated 

than an agitated kek,  
• Typically given only once as an alarm call. Bird may 

later make other vocalizations. 
Screech SC 1-2 More rare than a 

squawk. Like a squawk 
but even more high-
pitched.  

• Typically given only once as an alarm call. 

Churr CH 1-2 Similar to the last 
syllable in a kek-bur 
call 

• Typically given by a female. 

Purr P 1-2 Very soft, like churr or 
burr. 

• Typically given by a female at the nest. 
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Clapper Rail Survey Form 2007 

Location                       Round____ Date (mm/dd/yy)    

Observer         Survey Type             Time (start) _           (end)             

Weather: Temp  Sky       Wind speed     ___  
Station 

# 
Tape
Y/N 

Time Dist 
(m) 

Dir. 
(º) 

Call 
code* 

# birds Notes Map 
ref 

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

 
Notes:                 
              
              
              
*Call types: Clatter (C); duet (D); kek (K); aggitated kek (AK); kik-kik-burr (kkb);  

squawk (SK); screech (SC); churr (CH); purr (P); visual (V)   
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San Francisco Estuary Invasive Spartina Project 
California Clapper Rail Survey Protocol C:  

“ISP Modified Transect Survey” 
March 2006 

2006 Note: This California clapper rail survey protocol was originally developed by Joy Albertson (U. S. Fish & 
Wildlife Service, Don Edwards San Francisco Bay National Wildlife Refuge) and Katy Zaremba (San Francisco 
Estuary Invasive Spartina Project) in 2004. The protocol was approved in 2004 by Dan Buford of the Sacramento 
Office of the Endangered Species Branch of the US Fish and Wildlife Service for use exclusively by the ISP. Hildie 
Spautz (San Francisco Estuary Invasive Spartina Project) and Joy Albertson updated the protocol in 2006 to add 
additional clarification and specifications.  

Purpose of Protocol C 
Protocol C (ISP modified transect survey) was developed to allow the ISP to more 
efficiently confirm presence or absence of California clapper rails (clapper rails) at 
certain non-native Spartina-invaded sites, so that Spartina control could be undertaken at 
sites with no rails during rail nesting season. Protocol C surveys are implemented only at 
sites where the probability of clapper rail presence is relatively low, i.e., at sites where 
clapper rails have not previously been detected, but where marginally suitable habitat or 
other conditions suggest that rails may be present. Protocol C differs from Protocol A  
(USFWS standard transect survey) in that it allows the broadcasting of pre-recorded 
clapper rail vocalizations beginning on the initial round of surveys in order to elicit 
responses from birds in the marsh. If a clapper rail responds, the broadcast is immediately 
discontinued and not repeated on subsequent survey rounds at that station, and Spartina 
control at that location is postponed until times authorized by the USFWS Section 7 
Biological Opinion. In some cases, if clapper rail presence is determined using Protocol 
C, the ISP may choose to complete the survey using Protocol A to determine the number 
of birds present at the site. 

Determining Protocol Suitability 
The suitability of using Protocol C is determined based on whether clapper rails have 
been previously detected at the site, and whether conditions at the site suggest that 
clapper rails may be present. The ISP regularly reviews clapper rail records from all 
known sources, including PRBO Conservation Science, Avocet Research Associates, 
U.S. Fish and Wildlife Service, San Francisco Bay Bird Observatory, California 
Department of Fish and Game, East Bay Regional Parks District, and other reliable 
sources, to identify locations where clapper rails have been detected in the past. Also, the 
ISP evaluates all planned Spartina treatment sites for potential habitat, and conducts 
habitat assessment surveys (Protocol F) at any locations that are thought to be potentially, 
albeit marginally, suitable clapper rail habitat. If the ISP plans to do Spartina control at a 
location where (1) the collective records do not indicate clapper rails have been 
previously detected, and (2) the habitat at the site is determined to be at least marginally 
sufficient for clapper rails, then a Protocol C survey would be performed. If the ISP 
requires clapper rail data at locations where clapper rail presence was previously 
confirmed, it would use Protocol A (Standard USFWS transect), rather than Protocol C. 
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Generally speaking, Protocol C surveys are conducted at sites that have a low probability 
of clapper rail presence. 

Protocol Description  
All aspects of Protocol C (ISP Modified Transect Survey) are the same as Protocol A 
(Standard Walking Transect Survey; described in Albertson & Downard, 2004), with the 
following additions: 

Survey Stations: As in Protocol A, transect survey listening stations will be placed 200 
meters apart along linear transects. For Protocol C, if the survey occurs on a creek or 
channel, stations will be placed from the creek or channel mouth, extending upstream for 
the full length of vegetated marsh sufficient for clapper rails, or to the point where non-
native Spartina stops, depending on the site.  

Broadcasting vocalizations: Recorded clapper rail vocalizations will be broadcast at 
each station beginning with the first round of surveys. If a clapper rail is detected within 
200 m of the survey station, the recording will be immediately turned off, and will not be 
played again at that station during subsequent rounds. If no clapper rail is detected within 
200 m of the survey station, the recording will be played at each of three rounds at that 
station. Recorded vocalizations will not be played if raptors or other predators are 
observed nearby, as a response from a clapper rail will increase the rail’s likelihood of 
predation. 

Constraints: Surveys will not be conducted when wind, rain, fog, or other conditions 
unacceptably impair the biologist’s ability to detect clapper rails. At sites adjacent to 
major highways, surveys may need to be conducted on Sunday mornings when traffic 
noise is at its lowest possible level. Recorded vocalizations will not be played if raptors 
or other predators are observed nearby, as a response from a clapper rail will increase the 
rail’s likelihood of predation. 

Survey determinations: For each survey point, “absence” will be reported only after 
three rounds of Protocol C surveys are completed with no detection. If less than three 
rounds are completed without detection, the surveyor may make the determination 
“absence suspected;” however, this will not be sufficient for the ISP to proceed with 
control work unless a determination is specifically made by the UFSWS biologist.  
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San Francisco Estuary Invasive Spartina Project 
California Clapper Rail Survey Protocol F:  

“California Clapper Rail Habitat Assessment” 

March 14, 2006 

1.2 Protocol description 

The San Francisco Estuary Invasive Spartina Project (ISP) is required (under the USFWS 
Biological Opinion dated September 2005) to conduct surveys for California clapper rails 
(Rallus longirostris obsoletus) to determine clapper rail presence or absence prior to 
treatment of non-native Spartina. Sites that are clearly insufficient to support clapper 
rails, e.g., stretches of concrete rip-rap with a scattering of small non-native Spartina 
clones, do not require clapper rail surveys. However, sites requiring Spartina control 
exhibit a continuum of habitat characteristics, many of which are documented clapper rail 
habitat requirements (e.g., extensive channels for foraging and vegetated upper marsh for 
refuge during high tides). This makes it difficult in some cases to determine whether the 
habitat at the site is of sufficiently high quality to require a call count survey. In 2005, the 
ISP developed a standardized method to document the decision whether or not a clapper 
rail survey was required (Protocol F). 

ISP staff consulted with Joy Albertson and Jules Evens to develop a list of required 
habitat elements for clapper rails based on field knowledge and published sources. This 
information was used to develop a field checklist to assess the habitat using multiple 
criteria and to document the decision as to whether the marsh will require a formal 
clapper rail call count survey. The habitat assessment is typically completed at sites 
where clapper rails have previously not been documented.  

The process of determining whether the site is of sufficient quality to require a call count 
survey is based on a cumulative score of positive characteristics. Patches with no 
necessary habitat elements are considered very poor habitat and clapper rail use is 
“highly unlikely”, and require no further clapper rail survey; such sites are determined to 
be available for early non-native Spartina treatment. If the site is poor but is 
geographically near enough to good habitat or known rail habitat to potentially provide 
habitat for at least some clapper rail activities (such as foraging or shelter), it will require 
a call count survey. Potentially good habitat with at least two positive characteristics will 
also be likely to require a call count survey, but this will be site-dependent. Possibly good 
habitat or likely good habitat (with at least four or six characteristics, respectively) will 
require a call count survey. 

If call count surveys are required, the biologist will generally recommend using clapper 
rail call count survey protocol “C”, which is conducted at apparently low quality sites 
where clapper rails are not likely and have not been previously documented. However, it 
is possible that the site is of sufficiently high quality that clapper rails are at least 
moderately likely and a standard call count protocol “A” survey will be recommended. 
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Habitat characteristics documented to be associated with California clapper rails and 
included on the habitat assessment datasheet include the following: 

1. Young or mature restoration site (at least 50% vegetated) 
2. Upper marsh vegetation present 
3. Vegetated levee slopes 
4. Marsh patch size > 10 ha 
5. Closer than 500 m to nearest marsh with documented clapper rail presence 
6. Fully tidal 
7. Saline 
8. High proportion of Salicornia virginica, tall hybrid Spartina clones, and/or 

Grindelia stricta cover 
9. At least a few second and third order channels, or highly channelized 

Habitat characteristics associated with California clapper rail absence and included on the 
habitat assessment datasheet as negative characteristics include the following: 

1. New restoration site < 50% vegetated 
2. Upper marsh vegetation absent 
3. Levee slopes unvegetated 
4. Small marsh patch size (< 1 ha) 
5. Distance to nearest known marsh with clapper rails > 1000 m  
6. Sparse vegetation in rip-rap 
7. Highly muted tidal regime or non-tidal 
8. Freshwater 
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CLRA survey protocol “F” -   Clapper rail habitat assessment datasheet 2007 

Study site _________________________ Date ______________________ Obs _____ 

All these questions can be answered by checking the appropriate box, with the exception of the percent 
vegetation, which requires a number 

variable options 

pos/neg 
for 

CLRA Data 

natural   
mature restoration site +  

restoring < 10 years but > 50% vegetated +  

new restoration site, less than 50% vegetated -  

restoration status 

unknown   

upper marsh present (S. virginica, Grindelia) +  elevation 

upper marsh absent (S. europea & Spartina only) -  

levee slopes vegetated +  

levee slopes unvegetated -  

no levees, natural upland gradient, vegetated > 50% +  

levees 

no levees, natural upland gradient < 50% vegetated -  

largest patch < 1 ha (100 x 100 m) -  

largest patch 1 to 10 ha    

marsh size 

largest patch > 10 ha  +  

<20 m   

20 to 50 m   

50 to 200 m   

marsh width (linear 
marsh) 

>200 m   

distance < 500m +  

distance 500 - 1000 m   

distance > 1000m -  

unknown   

distance to nearest CLRA 
+ marsh 

   

surrounded by levees on 4 sides   

no levee on bayward edge   

linear marsh with slough   

sparse vegetation in riprap -  

marsh configuration 

   

fully tidal +  

slightly muted tidal   

highly muted/managed -  

unknown   

tidal regime 
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saline +  

moderately brackish +  

brackish to fresh (S. acutus/Typha present_ ?  

salinity 

   

complete (marsh 100% Spartina)   

moderate   

sparse   

Spartina hybrid invasion 

   

percent Salicornia virginica +  

percent tall Spartina hybrids +  

percent short form Spartina hybrids   

percent S. foliosa   

percent Grindelia +  

vegetation cover 
(as percent of vegetation) 

percent other   

highly channelized +  

a few second and third order channels +  

no channels > first order ?  

only one channel with narrow marsh strip either side   

no channels, marsh at bay edge   

channelization 

   

ponds > 75% of marsh   

ponds 50 - 75% of marsh   

ponds 25 - 50%% of marsh   

ponds < 25% of marsh   

ponds absent   

open water 

   

highly unlikely   

poor but close enough to good habitat that may be in 
home range & used for foraging   

potentially marginal habitat; at least 2 positive 
characteristics   
possibly good habitat; at least 4 positive characteristics   
likely to be good habitat; at least 6-8 positive 
characteristics   

overall likelihood of 
CLRA use 

other notes   
"A" regular CLRA survey 3 rounds   

"C" call response survey 3 rounds   

Recommendation 
for CLRA surveys 

no further surveys necessary   
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APPENDIX 2 
 

TABLE OF CLAPPER RAIL SURVEY STATION 
COORDINATES 
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This table shows the clapper rail survey stations with X-Y coordinates in UTM. Projection 
is defined as Nad 83 North American Zone 10. 
 
Site Name and ID Station ID X Coordinate Y Coordinate Notes 
Alameda Island (17m) AEOL01 567452.54 4178420.54 AKA - Aeolan Yacht Harbor 
Alameda Island (17m) ALAM01 567610.27 4178422.40 Behind a school 
Alameda Island (17m) ALAM02 567753.77 4178552.80 Added in 2006 
Alameda Island (17m) BFBN02 567255.01 4178373.60 AKA - Bayfarm Bridge North 

Alameda Island (17m) ALAM03 567863.29 4178635.61 
Moved  51m SW in 2007 (on private 
property in 2006) 

Bockmann Channel (20i) BOCH01 574261.24 4169084.40   
Bockmann Channel (20i) BOCH02 574075.99 4169082.39   
Bunker Marsh (20g) BUNK01 573455.73 4170330.77   
Bunker Marsh (20g) BUNK02 573506.73 4170103.67   
Bunker Marsh (20g) BUNK03 573561.02 4169912.11   
Bunker Marsh (20g) BUNK04 573630.80 4169725.33   
Citation Marsh (20d) CITA01 573660.97 4170466.27   
Citation Marsh (20d) CITA02 573555.42 4170639.10   
Citation Marsh (20d) CITA03 573434.50 4170800.37   
Citation Marsh (20d) CITA04 573313.56 4170961.45   
Citation Marsh (20d) CITA05 573318.17 4171264.84   
Citation Marsh (20d) CITA06 573316.10 4171466.03   
Citation Marsh (20d) CITA07 573314.12 4171666.09   
Coast Guard Island (19g) CGIS01 566384.72 4181803.25 Added in 2007 
Coast Guard Island (19g) CGIS02 566279.87 4181977.94 Added in 2007 
Coast Guard Island (19g) CGIS03 566121.63 4182143.95 Added in 2007 
Coast Guard Island (19g) CGIS04 565918.98 4182224.15 Added in 2007 
Coast Guard Island (19g) CGIS05 565738.61 4182114.25 Added in 2007 
Cogswell Marsh (20m) COGS01 574738.15 4166040.73 Added in 2006 
Cogswell Marsh (20m) COGS02 574713.37 4166249.60 Added in 2006 
Cogswell Marsh (20m) COGS03 574862.06 4166362.88 Added in 2006 
Cogswell Marsh (20m) COGS04 575058.53 4166368.19 Added in 2006 
Cogswell Marsh (20m) COGS05 575217.84 4166336.33 Added in 2006 
Cogswell Marsh (20m) COGS06 575157.66 4166169.94 Added in 2006 
Cogswell Marsh (20m) COGS07 575042.60 4166003.56 Added in 2006 
Cogswell Marsh (20o) COGS08 574984.19 4165787.61 Added in 2006 
Cogswell Marsh (20o) COGS09 575124.03 4165612.37 Added in 2006 
Cogswell Marsh (20o) COGS10 575138.19 4165412.36 Added in 2006 
Cogswell Marsh (20o) COGS11 575104.55 4165164.55 Added in 2006 
Cogswell Marsh (20o) COGS12 574791.25 4165247.74 Added in 2006 
Cogswell Marsh (20o) COGS13 574778.86 4165541.57 Added in 2006 
Cogswell Marsh (20o) COGS14 574780.63 4165739.82 Added in 2006 
Cogswell Marsh (20n) COGS15 575366.52 4165222.96 Added in 2006 
Cogswell Marsh (20n) COGS16 575571.85 4165228.27 Added in 2006 
Cogswell Marsh (20n) COGS17 575709.91 4165373.42 Added in 2006 
Cogswell Marsh (20n) COGS18 575619.64 4165538.03 Added in 2006 
Cogswell Marsh (20n) COGS19 575531.14 4165722.12 Added in 2006 
Cogswell Marsh (20n) COGS20 575435.56 4165911.51 Added in 2006 
Cogswell Marsh (20n) COGS21 575339.97 4166092.06 Added in 2006 

Cooley Landing (16) COLA05 576890.64 4148769.73 
Added in 2007; stations from PRBO 
point counts  

Cooley Landing (16) COLA06 576956.04 4148944.47 
Added in 2007; stations from PRBO 
point counts  

Cooley Landing (16) COLA07 577128.74 4149050.74 
Added in 2007; stations from PRBO 
point counts  

Cooley Landing (16) COLA08 577293.25 4149164.17 
Added in 2007; stations from PRBO 
point counts  

Cooley Landing (16) COLA09 576775.19 4148568.25 
Added in 2007; stations from PRBO 
point counts  

Cooley Landing (16) COLA10 576825.35 4148373.17 
Added in 2007; stations from PRBO 
point counts  

Cooley Landing (16) COLA11 576960.51 4148238.01 
Added in 2007; stations from PRBO 
point counts  

Cooley Landing (16) COLA12 577112.15 4148090.01 
Added in 2007; stations from PRBO 
point counts  
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Site Name and ID Station ID X Coordinate Y Coordinate Notes 

Coyote Pt Marina (19h) COPT01 560432.00 4160115.68 
Point established by J. Evans in 
2005/2006 

Coyote Pt Marina (19h) COPT02 560470.00 4160333.69 
Point established by J. Evans in 
2005/2006 

Coyote Pt Marina (19h) COPT03 560478.00 4160550.69 
Point established by J. Evans in 
2005/2006 

Coyote Pt Marina (19h) COPT04 560326.69 4159940.06 Added in 2007 
Doolittle Pond (17l) DOPO03 568130.38 4177878.51 NE corner 
Doolittle Pond (17l) DOPO04 568396.25 4177884.72 SE corner 

Easton Creek (19j) EACR01 556320.44 4160915.60 
Point established by J. Evans in 
2005/2006 

Elsie Roemer (17a) ELRO1 566123.38 4178719.53 Added in 2006 
Elsie Roemer (17a) ELRO2 566244.36 4178686.60 Added in 2006 
Elsie Roemer (17a) ELRO3 566367.35 4178650.31 Added in 2006 
Elsie Roemer (17a) ELRO4 566478.91 4178613.34 Added in 2006 
Elsie Roemer (17a) ELRO5 566617.36 4178557.56 Added in 2006 
Elsie Roemer (17a) ELRO6 566752.18 4178505.55 Added in 2006 
Elsie Roemer (17a) ELRO7 566904.44 4178458.29 Added in 2006 
Fan Marsh (17j) FANM03 568634.52 4177819.97 Added in 2006 
Fan Marsh (17j) FANM01 568581.66 4177667.73 Along Fan Marsh levee 

Fisherman's Park (19m) FIPI01 558785.76 4160251.78 
Point established by J. Evans in 
2005/2006 

Foster City (19q) FOCI01 566528.13 4157107.73 Added in 2007 

Foster City (19q) FOCI02 566345.00 4157538.29 
Point established by J. Evans in 
2005/2006 

Hayward Landing (20k) HALA01 574524.41 4166811.71   
Hayward Landing (20k) HALA02 574556.06 4167004.99   
Hayward Landing (20k) HALA03 574717.25 4166878.32   
Hayward Landing (20k) HALA04 574928.96 4166934.50   
Hayward Landing (20k) HALA05 575123.51 4166989.31   
Hayward Landing (20k) HALA06 575336.67 4167034.16   
Johnsons Landing (20l) JOLA02 575063.53 4164736.14   
Johnsons Landing (20l) JOLA03 574999.49 4164922.59   
Johnsons Landing (20o) JOLA04 574909.00 4165104.33   
Mills Creek (19i) MICR01 555999.00 4161332.84   
Mills Creek (19i) MICR02 556003.16 4161472.94 Added in 2007 
Oro Loma (07b) ORLO01 574935.68 4168381.99 Added in 2006 
Oro Loma (07b) ORLO02 575022.86 4168203.68 Added in 2006 
Oro Loma (07b) ORLO04 574771.21 4168057.31 Added in 2006 
Oro Loma (07b) ORLO05 574583.65 4168057.31 Added in 2006 
Oro Loma (07b) ORLO06 574382.01 4168053.89 Added in 2006 
Oro Loma (07b) ORLO07 574307.85 4168235.08 Added in 2006 
Oro Loma (07b) ORLO08 574214.67 4168393.21 Added in 2006 
Oro Loma (07b) ORLO09 574150.27 4168521.06 Added in 2006 
Oro Loma (07b) ORLO03 574972.20 4168062.44 Added in 2006 
Oro Loma (07b) ORLO10 574097.59 4168723.35 Added in 2006 
Oro Loma (07b) ORLO11 574094.92 4168865.60 Added in 2006 
Oro Loma (07b) ORLO12 574301.69 4168857.05 Added in 2006 
Oro Loma (07b) ORLO13 574494.79 4168853.64 Added in 2006 
Oro Loma (07b) ORLO14 574660.55 4168783.57 Added in 2006 
Oro Loma (07b) ORLO15 574739.16 4168633.19 Added in 2006 
Oro Loma (07b) ORLO16 574839.98 4168558.00 Added in 2006 
Oro Loma (07a) ORLO17 574748.63 4168948.59 Added in 2007 for OL East 
Oro Loma (07a) ORLO18 574911.88 4169046.83 Added in 2007 for OL East 
Oro Loma (07a) ORLO19 575312.86 4169027.76 Added in 2007 for OL East 
Oro Loma (07a) ORLO20 575473.74 4168814.59 Added in 2007 for OL East 
Oro Loma (07a) ORLO21 575440.83 4168566.69 Added in 2007 for OL East 
Oyster Cove (19c) OYCO01 553898.06 4168900.76 Added in 2007 
Oyster Cove (19c) OYCO02 554035.68 4168764.01 Added in 2007 
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Site Name and ID Station ID X Coordinate Y Coordinate Notes 
Oyster Point Marina (19d) OYPT01 554830.04 4168578.56 Added in 2007 
Oyster Point Park (19e) OYPT02 554396.21 4168390.26 Added in 2007 
Oyster Point Park (19e) OYPT03 554674.97 4168260.11 Added in 2007 
San Bruno Creek (18h) SABR05 552773.23 4165873.29 Added in 2007 
San Bruno Creek (18h) SABR06 553024.63 4165938.70 Added in 2007 

San Bruno Creek (18h) SABR07 553233.00 4165913.04 
Point established by J. Evans in 
2005/2006 

San Bruno Creek (18h) SABR08 553378.00 4165960.03 
Point established by J. Evans in 
2005/2006 

San Bruno Pt (19f) SBRP01 554676.18 4167085.66 Added in 2007 
San Bruno Pt (19f) SBRP02 554590.90 4167100.31 Added in 2007 
          
San Leandro Creek (17e) SLEA02 569923.22 4177385.97 NW of Hegenberger 
San Leandro Creek (17e) SLEA04 570174.30 4177029.54 NW of Hegenberger 
San Leandro Creek (17e) SLEA06 570417.80 4176689.88 NW of Hegenberger 
San Leandro Creek (17e) SLEA10 570791.99 4176313.93 SE of Hegenberger 
San Leandro Creek (17e) SLEA11 570959.99 4176214.92 SE of Hegenberger 
San Leandro Creek (17e) SLEA12 571153.99 4176191.91 SE of Hegenberger 
San Leandro Creek (17e) SLEA01 569804.94 4177556.82 NW of Hegenberger 
San Leandro Creek (17e) SLEA03 570045.90 4177211.14 NW of Hegenberger 
San Leandro Creek (17e) SLEA05 570298.16 4176856.44 NW of Hegenberger 
San Leandro Creek (17e) SLEA07 570528.99 4176533.36 NW of Hegenberger 
San Lorenzo Creek (20h) SLRZ02 573659.22 4169470.86   
San Lorenzo Creek (20h) SLRZ03 573942.69 4169633.33   
San Lorenzo Creek (20h) SLRZ04 574137.85 4169774.16   
San Lorenzo Creek (20h) SLRZ05 574276.67 4169888.84   
San Lorenzo Creek (20h) SLRZ07 573896.41 4169502.55   
San Lorenzo Creek (20h) SLRZ08 573954.76 4169323.48   
San Lorenzo Creek (20h) SLRZ09 573950.74 4169136.36   
San Lorenzo Creek (20h) SLRZ01 573737.04 4169556.21   

San Mateo Creek (19o) SACR01 561331.08 4158865.25 
Point established by J. Evans in 
2005/2006 

San Mateo Creek (19o) SACR02 561170.85 4158761.83 Added in 2007 
San Mateo Creek (19o) SACR03 560970.30 4158696.85 Added in 2007 
Sierra Point (19b) SIPO01 554043.57 4170218.64 Added in 2007 
Sierra Point (19b) SIPO02 553964.45 4170060.51 Added in 2007 
Candlestick Cove (12f) CAND01 553478.37 4173365.91 Added in 2007 
Sulphur Creek (20j) SULF04 575178.35 4168029.56   
Sulphur Creek (20j) SULF05 575382.40 4168032.24   
Sulphur Creek (20j) SULF06 575580.40 4168049.41   
West Pt Slough NW (02e) WPSN02 570436.72 4152460.34 Added in 2007 
West Pt Slough SE (02g) WPSS09 572707.32 4150058.65 Added in 2007 
West Pt Slough SE (02g) WPSS10 572705.96 4149686.14 Added in 2007 
West Pt Slough SE (02g) WPSS11 572704.23 4149455.00 Added in 2007 
West Pt Slough SE (02g) WPSS12 572561.44 4149237.25 Added in 2007 
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The table below shows the detailed results of each round of surveys completed, including: date, time of day, observer, and range of clapper rails detected. 

    Round 1 Round 2 Round 3 Extra rounds? 
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Alameda County                                           
Elsie Roemer (17a) A 1/23/07 pm JM 5 8 2/16/07 pm JM 1 2 3/5/07 pm JM 4 8 4/7/07 am JM 3 6 
San Leandro Creek (17e) A 1/27/07 pm JM 0 0 2/17/07 pm JM 3 4 3/30/07 am JM 7 8 N/A - - - - 
Coast Guard Island (17g) F > C 3/8/07 am JM 0 0 3/22/07 pm JM 0 0 4/14/07 am JM 0 0 N/A - - - - 
Fan Marsh (17i) A 2/11/07 pm JM 15 16 3/4/07 pm JM 16 22 4/1/07 am JM 8 12 N/A - - - - 
Doolittle Pond (17l) A 2/11/07 pm JM 0 0 3/4/07 pm JM 4 4 4/1/07 am JM 2 2 N/A - - - - 
Alameda Island (17m) A 1/23/07 am JM 0 0 2/16/07 am JM 2 2 3/23/07 am JM 1 2 N/A - - - - 
Citation Marsh (20d) A 1/17/07 pm AN 6 8 2/15/07 pm JM 4 6 3/15/07 pm JM 9 12 N/A - - - - 
East Marsh (20e) A 1/17/07 pm AR 0 0 2/18/07 pm HS 1 2 3/14/07 pm AR 1 2 N/A - - - - 
Bunker Marsh (20g) A 1/17/07 pm JM 3 6 2/18/07 pm JM 6 6 3/14/07 pm JM 3 4 N/A - - - - 
San Lorenzo Creek (20h) A 1/17/07 pm AR 9 12 2/18/07 pm HS 11 16 3/14/07 pm AR 4 8 N/A - - - - 
Bockman Channel (20i) A 1/17/07 pm AR 0 0 2/18/07 pm HS 0 0 3/14/07 pm AR 0 0 N/A - - - - 
Sulphur Creek (20j) A 1/15/07 pm HS 0 0 3/7/07 am HS 0 0 4/4/07 am HS 0 0 N/A - - - - 
Hayward Landing (20k) A 1/16/07 pm JM 0 0 1/31/07 pm AN 0 0 3/16/07 pm JM 0 0 N/A - - - - 
Johnson's Landing (20l) A 2/5/07 am AR 1 2 3/6/07 am AR 0 0 3/28/07 pm AR 0 0 N/A - - - - 
Cogswell Marsh, B (20n) A 2/5/07 am JM 18 20 3/6/07 am JM 30 40 3/28/07 pm JM 38 48 N/A - - - - 
Cogswell Marsh, C (20o) A 2/5/07 am AR 5 10 3/6/07 am AR 15 22 3/28/07 pm AR 14 16 N/A - - - - 
Bayfront Outlier Clones (20p) F 4/13/07 N/A JM 0 0 N/A - - - - N/A - - - - N/A - - - - 
Oro Loma East (07a) A 1/15/07 pm JM/HS 3 8 2/20/07 am JM/HS 14 24 3/7/07 am JM/HS 7 14 4/4/07 am JM/HS 15 28 
Oro Loma West (07b) A 1/15/07 pm HS/AN 3 6 2/20/07 am HS/AR 0 0 3/7/07 am HS/AR 2 4 4/4/07 am HS/AR 2 4 

San Francisco County                                           
Candlestick Cove (12f) F > C 2/6/07 pm JM 0 0 2/19/07 am JM 0 0 3/3/07 am JM 0 0 N/A - - - - 

San Mateo County                                           
West Point Slough NW (02e) F 1/25/07 pm JM 0 0 3/1/07 pm JM 0 0 4/6/07 pm JM 0 0 N/A - - - - 
West Point Slough SW/SE (02g) C 3/1/07 pm JM 0 0 3/17/07 am JM 0 0 4/6/07 pm JM 0 0 N/A - - - - 
San Bruno Creek (18h) A 2/5/07 pm JM 0 0 3/2/07 pm JM 0 0 3/19/07 am JM 1 2 N/A - - - - 
Cooley Landing Salt Pond (16) A 2/13/07 pm JM 1 2 3/1/07 am JM 0 0 4/7/07 pm JM 2 4 N/A - - - - 
Sierra Point (19b) A 1/21/07 am JM 0 0 2/19/07 am JM 0 0 3/3/07 am JM 2 4 N/A - - - - 
Oyster Cove (19c) A 1/22/07 am JM 0 0 2/6/07 am JM 0 0 3/29/07 pm JM 1 2 N/A - - - - 
Oyster Point Marina (19d) C 1/23/07 am JM 0 0 2/7/07 am JM 0 0 3/29/07 pm JM 0 0 N/A - - - - 
Oyster Point Park (19e) C 1/24/07 am JM 0 0 2/8/07 am JM 0 0 3/29/07 pm JM 0 0 N/A - - - - 
San Bruno Point (19f) C 2/6/07 pm JM 0 0 3/2/07 pm JM 1 2 3/19/07 am JM 0 0 N/A - - - - 
Mills Creek Mouth (19i) C 1/31/07 pm JM 0 0 3/4/07 am JM 1 2 3/30/07 pm JM 0 0 N/A - - - - 
Easton Creek Mouth (19j) C 1/31/07 pm JM 0 0 3/4/07 am JM 0 0 3/30/07 pm JM 0 0 N/A - - - - 
Fisherman's Park (19m) C 1/31/07 pm JM 0 0 3/4/07 am JM 0 0 3/30/07 pm JM 0 0 N/A - - - - 
Coyote Point Marina (19n) C 1/31/07 pm JM 0 0 3/7/07 pm JM 0 0 3/20/07 am JM 0 0 N/A - - - - 
San Mateo Creek (19o) F > C 1/30/07 pm JM 0 0 3/2/07 am JM 0 0 4/4/07 pm JM 0 0 N/A - - - - 
Foster City (19q) F > C 1/30/07 pm JM 0 0 3/2/07 am JM 0 0 4/4/07 pm JM 0 0 N/A - - - - 

¹ Surveys that were conducted at dawn are indicated by "am" and surveys that were conducted at dusk are indicated by "pm"  
² Observers' initials are: JM - Jen McBroom; AN - Allison Nelson; AR - April Robinson; and HS - Hildie Spautz 
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APPENDIX 4 
 

PHOTOCOPIES OF COMPLETED CLAPPER RAIL 
SURVEY DATA SHEETS 
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