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1.0 INTRODUCTION 
Eradication of invasive Spartina from the San Francisco Estuary has been identified as a critical 
component of ecosystem recovery and endangered species protection by U.S. Fish and Wildlife 
Service (USFWS), California Coastal Conservancy, and many environmental groups and 
scientists.  

A major issue facing the Invasive Spartina Project (ISP) and others attempting to control 
invasive Spartina in the San Francisco Estuary is that the endangered California clapper rail 
(Rallus longirostris obsoletus) has been found to use invasive Spartina for cover and nesting. In 
fact, clapper rails have colonized marshes created by invasion of non-native Spartina, and the 
assumption is that removal of that Spartina will result in localized loss of clapper rail habitat. 
The ISP has been working extensively with USFWS and other biologists to develop strategies 
that will allow control of invasive Spartina while minimizing impacts to the clapper rail. 

This report provides results of breeding season surveys for California clapper rails conducted by 
Hildie Spautz, as subcontracted to Olofson Environmental, Inc. in 2007 for the ISP.  These 
surveys were conducted for the ISP to provide information on clapper rails at invasive Spartina 
treatment sites to inform treatment strategies, monitor potential changes in clapper rail 
populations, and assess compliance with requirements of the USFWS Biological Opinion (2005). 

2.0 STUDY AREA 
Call count surveys were conducted at 16 sites located in the Central San Francisco Bay and 
southern San Pablo Bay in the counties of Alameda, San Francisco, San Mateo, and Marin 
(Figure 1; Table 1). These sites were a subset of sites slated for non-native Spartina treatment in 
2007. Surveys for clapper rails at other project sites were conducted by Olofson Environmental 
staff, Avocet Research Associates (ARA, under funds provided by the ISP and other grants), U. 
S. Fish and Wildlife Service, and PRBO Conservation Science. 

Most surveys were conducted at sites where rails had previously been documented, but there 
were also several sites where rail use was probable but unknown due to lack of previous survey 
data (e.g. San Francisco International Airport).  

3.0 METHODS 

3.1 FIELD METHODS 
California clapper rail surveys were conducted between January 15 and April 15, 2006, using 
standardized survey protocols approved by the USFWS.  

3.1.1 Clapper Rail Breeding Season Call Count Surveys 
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 survey site, survey stations were established 200 meters 
(m) apart, primarily on peripheral footpaths, levees, and boardwalks (rather than within marsh 
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vegetation) where possible, to minimize disturbance to habitat and for 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 seven 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 the number of birds, call type, distance and angle on a pre-printed datasheet 
and plotted the approximate location on an aerial photo. 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. The full protocol and datasheets are included in 
Appendix 1 (the “official” draft clapper rail protocol document furnished by USFWS 
Endangered Species Office); Appendix 2 (an expanded version created by ISP containing more 
detailed descriptions of data collection and interpretation methods); and Appendix 5 (clapper rail 
call count survey datasheet). 

Protocol “B”.  Protocol “B” is the stationary 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. For 
this protocol, observers stand at a survey station for the entire survey period (1.5 to 2 hours), 
rather than 10 minutes. This protocol is recommended in particular for site with very high 
clapper rail numbers, where the standard walking transect protocol does not provide sufficient 
spatial and temporal coverage to make reliable estimates of clapper rail numbers. This protocol 
allows additional time to record detections, and information from several different simultaneous 
observers can be used to triangulate and more accurately place detections. The same type of 
survey datasheet is used, and the detections are recorded in the same way as with protocol “A”. 
See Appendix 3 for more details. 

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 in invasive Spartina treatment areas 
deemed beforehand to have a low (but non-zero) likelihood of supporting clapper rails on the 
basis of one of the following criteria: no clapper rails were detected during previous surveys in 
2005 and 2006; OR surveys were not previously conducted but available habitat appears to be 
relatively low quality AND would be a candidate for early invasive Spartina treatment. These 
sites were typically isolated, small marsh patches that to a clapper rail biologist appear to be 
marginal to poor habitat. Sites where rails were determined to be absent can be treated during the 
rail-breeding season, maximizing the potential window of time available for treatment.  

Protocol “C” allows permitted biologists to play pre-recorded rail vocalizations during the first 
(and subsequent two) visits to a site, unlike protocol “A” which requires two passive surveys 
with no detections before a tape can be played. If a rail was detected, the recording was 
immediately switched off and was not played again within 200 m of the detection. To determine 
with sufficient certainty that no rails were present, three visits with no rail detections were 
required.  

If rails were detected using this survey protocol in 2005 or 2006, we used the standard “A” 
protocol in 2007. The same type of survey datasheet is used, and the detections are recorded in 
the same way as with protocol “A”. See Appendix 4 for more details. 
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3.2 DATA COLLECTION AND MANAGEMENT 
Most clapper rail survey point locations used in 2007 were established in 2005 or 2006. Points 
were established in the field, recorded with a Trimble hand-held GPS unit, post-processed for 
maximum accuracy, and converted to a GIS shapefile in ArcView GIS 3.2. Points added in 2007 
were established in ArcView 3.2 using aerial photos, before going into the field. All points were 
navigated to during surveys using 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. Clapper rail survey data were 
entered on datasheets developed by Avocet Research Associates (Appendix 3). Maps for 
recording clapper rail locations were generated in ArcView GIS 3.2 or ArcGIS 9.0 using recent 
high resolution (pixel size < 1 m) USGS digital ortho-quarter-quads (DOQQs) or digital geo-
referenced and rectified images created from aerial photography generated for invasive Spartina 
inventory mapping in 2005 or 2006.  

We entered survey detection data and habitat assessment data into an Access database, which 
had been developed by PRBO Conservation Science and modified by the ISP. We also 
developed a database in ArcView GIS 3.2 to record detection locations, and to aid interpretation 
and triangulation of data collected by multiple observers or from multiple transects (see below).  

Data were entered and proofed against original datasheets for accuracy. We examined all fields 
for obvious outliers and checked these against the original data. We performed additional 
QA/QC by comparing the rail counts determined by surveyors in the field with those calculated 
within the Access database. 

3.3 SITE-LEVEL SPATIAL DATA: GIS  
To calculate the relative abundance of clapper rails at each site (expressed in birds per hectare 
and also generally referred to as “density”), we calculated the area of each site that was surveyed 
in ArcView GIS 3.2 or ArcGIS 9.0. 

First, site boundaries were digitized (heads up method, i.e., tracing over a digitized image on the 
computer monitor with a mouse or digital pen on a digitizing tablet) using recent high resolution 
(pixel size < 1 m) USGS DOQQs or digital geo-referenced and rectified images created from 
aerial photography generated for invasive Spartina inventory mapping in 2005. Channels > 10 m 
wide and ponds were digitized so that their areas were excluded from calculations of marsh area. 

Second, site survey boundaries were calculated using the site boundaries, above, intersected with 
a 200 m buffer around survey stations. This 200 m distance is the approximate maximum 
distance for most clapper rail detections under moderate survey conditions. For most sites the 
area surveyed was the same as the entire site area, but for some large sites the survey area was 
smaller than the entire site area, e.g., Citation and Oro Loma East, where points were placed only 
along one side of the marsh, and only rails in that portion of the marsh were likely to be detected. 

3.4 DATA INTERPRETATION AND ANALYSIS 
Standardized methods for interpreting field data were developed in association with ISP 
collaborators (Appendix 2). Additional techniques for improving accuracy of data collected by 
multiple observers, or triangulating observations of a single observer, were developed by ISP 
(Appendix 5).  
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For each detection, we made an assumption about the number of birds represented. For instance, 
one bird calling alone could represent a single unmated bird or a pair, and thus was recorded as a 
range of 1 to 2 birds. 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 3.2. 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. 

We estimated the total minimum and maximum number of birds detected for each survey at each 
marsh. We examined the range in the number of birds estimated across all surveys for each site, 
and presented the highest low and highest high as the range in the minimum number of clapper 
rails likely present at that site. We calculated minimum and maximum relative abundance (i.e., 
density) using these numbers divided by the area surveyed (described above in the GIS site data 
section). 

For Arrowhead marsh, due to the extraordinary number of detections, we used an alternative 
interpretation method to derive estimates of the minimum and maximum number of birds 
detected. Although we attempted to not record the same bird multiple times, it was often difficult 
to determine whether we were hearing a new bird or not, even when we used a map in addition to 
the survey datasheet, due to both the vast number of birds calling and the long survey period. We 
first used GIS to plot detections in ArcView (see GIS methods, above), looking at each 
observer’s data separately for obvious repeated detections of the same bird. Then, we examined 
all observers’ data together in GIS, separately for each round, looking for potential overlaps in 
detections and opportunities to triangulate. Then, using methods we developed to group 
detections together that were likely associated with the same bird, we calculated 10 m buffers 
around each detection and joined the buffers that overlapped (see detailed methods in Spautz and 
McBroom 2007). We did not join detections that were explicitly recorded as separate birds 
calling at the same time. We then calculated the range of birds represented by each joined buffer 
area (as the maximum of the minimum and maximums of all the detections within that joined 
area), and summed them to calculate the total number of birds detected for that round. We 
excluded detections beyond the survey area (calculated by merging a 656 feet [200 m] buffer 
around the survey stations) for our final estimates. As with the other sites, we calculated the 
density in the surveyed area and used this to estimate the total number of birds in the entire plot. 

All summary results were checked twice by the lead author for accuracy.  
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4.0 RESULTS 
Three rounds of clapper rail surveys were completed at 16 sites covering 545 acres (220 hectares, 
ha) of tidal marsh habitat. (Table 1; Table 3; Table 4). 

The regional mean abundance index (birds/ha) for all sites surveyed in 2007 was 0.54 clapper 
rails per acre (1.3 rails per ha). 

Following are clapper rail survey results and a description of habitat at each of the sites 
surveyed, including the most recent vegetation data available. 

4.1 Alameda County 
Emeryville Crescent West (ISP site 06b; Figure 2a) is located immediately north of the Bay 
Bridge toll plaza and is managed by East Bay Regional Park District. Spartina hybrid cover was 
low in 2005: < 1%. Dominants were Salicornia virginica (78%), Distichlis spicata (15%) and 
Spartina foliosa (10%; Spautz and McBroom 2006b). Spartina hybrid areas were treated in 2005 
and 2006. Due to the constant heavy traffic noise, it is difficult to detect vocalizing rails. For this 
reason all our surveys were on Sunday mornings, when we assumed the traffic would be the 
lightest; but even then the noise made estimates of rail distances difficult. We also assume we 
missed some vocalizations. We conducted three rounds of standard walking transect surveys 
(protocol “A”) on February 4, February 18, and March 4, 2007. We detected 5 – 10 rails on the 
first round, and 3 – 4 rails on each of the next 2 rounds. The final season count was 5 – 10 rails 
(Table 2).  The area surveyed was slightly smaller than the total area for Emeryville Crescent 
West (36.0 surveyed of 37.5 acres total; or 14.6 of 15.2 ha), and our final population estimates 
are the same as the season counts: 5 – 10 rails (Table 3 & Table 4). Other birds detected in or 
adjacent to the marsh included peregrine falcon, Alameda song sparrow, and marsh wren. 

Bayfarm Island (ISP site 17b; Figure 2b) is a strip of tidal marsh adjacent to a housing 
development, approximately 15 to 60 feet wide (5 – 20 m). In 2005, Spartina hybrids composed 
approximately 50% of the vegetation along with 15% Salicornia virginica, 9% Grindelia stricta 
(gumplant), 10% Distichlis spicata and 8% wrack (Spautz & McBroom 2006b). Spartina hybrid 
areas were treated in 2005 and 2006. Prior to 2005 no rails had been reported in this area, and 
were not expected because the marsh was so narrow and there were no tidal channels; however 
we detected rails in surveys in 2005 and 2006. In 2007 we surveyed all available tidal marsh 
habitat (7.2 acres, 3.0 ha; Table 3 & Table 4). We conducted three rounds of standard walking 
transect surveys (protocol “A”) on January 23, March 2 and March 16, 2007. We detected 4 – 6 
birds on the first 2 rounds and 6 birds on the third round. The final season count (and final 
population estimate) was 6 rails (minimum = 6 and maximum = 6). We didn’t detect any rails at 
Bayfarm Island Bridge South marsh at the southern end of Bayfarm Island Bridge (17b); this 
small marsh is part of the ISP’s Bayfarm Island site, but is separated from that marsh by 
approximately 40 m of upland. Rails from the main part of Bayfarm Island marsh may use this 
area for foraging at times, but it is not likely to be used for nesting. Other bird species detected at 
the site included Alameda song sparrow, common yellowthroat, marsh wren, and sora. We also 
detected one Pacific chorus frog in the marsh.  

Arrowhead marsh (ISP site 17c; Figure 2c) is considered the best clapper rail habitat in San 
Leandro Bay due to its large population size, but recent breeding season survey data have not 
been previously available. In 2005, Spartina alterniflora and hybrids comprised approximately 
55% of the vegetation; with 42% Jaumea carnosa, 9% Salicornia virginica, and 1% Grindelia 
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stricta (Spautz & McBroom 2006b). Invasive Spartina treatment was initiated at this site in 
2006, and the entire western portion of the site was sprayed aerially. Treatment efficacy appears 
to be high. We conducted clapper rail surveys in association with East Bay Regional Park 
District staff: Steve Bobzien, Doug Bell, Dave Reinsche, and Aileen Theile. We conducted 2 
rounds of stationary surveys (protocol “B”; Appendix 3) at 3 survey stations on March 29 and 
April 9, 2007. We surveyed 38.7 of 41.6 acres of available habitat (15.7 of 16.8 ha; Table 3 & 
Table 4). Survey stations were placed approximately 400 m apart, rather than the recommended 
656 feet (200 m) apart, to minimize overlap. Most of the survey data were collected using 
standard protocols, but some observers relied entirely on datasheets and did not use maps to 
record detections in the field.  

During the first round, we detected 109 – 133 rails within the survey area (Table 2). We 
estimated there were 117 – 143 rails in the entire site, assuming the density in the unsurveyed 
area was the same as that surveyed. During the second round, we detected 132 – 175 rails within 
the survey area. We estimated there were 142 – 188 rails in the entire marsh. The final estimated 
minimum – maximum population size was 142 – 188 birds (Table 3 & Table 4).  The calculated 
rail densities at Arrowhead are the highest of all the sites surveyed in 2007.  

Other bird species detected within the vegetation at Arrowhead marsh included Alameda song 
sparrow. 

Survey results were also reported by McBroom (2007) and Spautz and McBroom (2007).  

Martin Luther King, Jr. (MLK) Shoreline Marsh (site 17d; Figure 2d) is a heterogeneous 
grouping of narrow marsh strips along rip-rapped portions of the shoreline, including Oakland 
Coliseum channel mouths, and two larger areas of marsh: one north of the mouth of Damon 
Slough (Damon Marsh) and one north of the mouth of East Creek. In 2005, Spartina alterniflora 
hybrids comprised approximately 41% of the cover (ISP unpubl. data). There are no other 
vegetation data available for this site. Spartina hybrid areas were first treated in 2006.  Treatment 
efficacy appears high in the narrow marsh areas near the channel mouths. We surveyed the entire 
stretch from the southern end of Oakland inner harbor to the northern end of San Leandro Creek, 
at the mouth of Elmhurst Canal, from 14 survey stations; this required 2 surveyors. The total area 
surveyed was 24.2 acres (10 ha), which included 3.6 acres (1.5 ha) of adjacent upstream habitat 
that is technically part of the Oakland Coliseum Channel area (i.e., in ISP shapefiles; Table 3 & 
Table 4). Rails detected in these areas were included with MLK Shoreline to simplify reporting 
and because the habitat is contiguous with MLK Shoreline. We conducted three rounds of 
standard walking transect surveys (protocol “A”) on February 2, March 3, and March 22, 2007. 
On the first round we detected 7 –12 birds, on the second round we detected 4 – 6 birds, and on 
the final round we detected 18 – 22 birds (Table 2). The season minimum to maximum count 
was 18 to 22 birds, most of which were in Damon Marsh. Because all available habitat was 
surveyed, the final population estimate was the same as the season count. Other bird species 
detected in MLK Shoreline marsh included red-tailed hawk, Virginia rail, Alameda song 
sparrow, common yellowthroat, marsh wren, brown-headed cowbird, and red-winged blackbird. 
Birds detected in the channels and mudflats adjacent to the marsh included snowy egret, greater 
scaup, bufflehead, mallard, cinnamon teal, American wigeon, American coot, black-necked stilt, 
and greater yellowlegs. 

Marsh habitat in the Oakland Airport Channel (site 17k; Figure 2e) lies in a narrow band 
formed on the outboard edge of a rip-rapped shoreline, and is continuous with Arrowhead Marsh 
on the east side. Much of the channel is unvegetated. In 2005 the vegetation was predominantly 
Spartina hybrids (80% in 2005; or 49 – 57% of overall cover), with small patches of Salicornia 
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virginica, Grindelia stricta and Distichlis spicata, all indicative of high marsh. Spartina hybrid 
areas were treated in 2005 and 2006 and treatment efficacy appears to be excellent, particularly 
in the southern portions of the channel where only stubble remains. The area surveyed was 11.4 
acres (4.6 ha), and was the entire area of tidal marsh habitat (Table 3 & Table 4). We conducted 
three rounds of standard walking transect surveys (protocol “A”) on each side (east and west); 
these sides were done on different days. We surveyed the west side on February 11, March 4 and 
March 31. We surveyed the east side on January 20, March 12 and March 21. Traffic noise along 
Doolittle Drive, adjacent to the western side of Airport Channel, tended to be extremely loud so 
we conducted surveys on weekends when possible. We detected 11 – 16 birds on the first round, 
8 – 14 birds on the second round, and 10 –14 birds on the third round (Table 2). Only one bird 
was detected on the eastern side of the channel. Most detections were concentrated in the 
northern part of the west side, north of the Martin Luther King, Jr. Interpretive Center and east of 
Fan marsh, where the marsh is the widest. The season minimum to maximum count was 11 – 16 
rails; because all habitat was surveyed, this was the same as the final population estimate. Other 
bird species detected in the marsh along Airport Channel included Alameda song sparrow, 
common yellowthroat, marsh wren, red-winged blackbird, black phoebe, willet, and greater 
yellowlegs. Other species detected in the water or mudflats adjacent to the marsh included 
double-crested cormorant, Clark’s grebe, western grebe, eared grebe, horned grebe, ring-billed 
gull, western gull, Forster’s tern, Caspian tern, great blue heron, snowy egret, Canada goose, 
bufflehead, American coot, greater scaup, common goldeneye, mallard, willet, marbled godwit, 
dowitcher spp., black-bellied plover, and turkey vulture. Birds using the adjacent uplands 
included Canada goose, black phoebe, western meadowlark, northern mockingbird, American 
robin, white-crowned sparrow, brown-headed cowbird, American goldfinch, and house finch.    

Oyster Bay Regional Shoreline (Site 20a; Figure 2f, Figure 3a, 3b) is south of the Oakland 
International Airport in San Leandro. The northern and southern portions are disjunct and are 
ecologically distinct. The northern portion was more highly invaded: Spartina hybrids comprised 
96% of the vegetation in 2005, along with 3% Salicornia virginica and 2% Grindelia stricta. In 
the south, Spartina hybrids comprised 13% of the vegetation, with 12% S. foliosa, 80% 
Salicornia virginica, and 3% Grindelia stricta (Spautz & McBroom 2006b).  Spartina was 
treated in 2006 and treatment efficacy appears to be very high, particularly in the northern marsh. 
Grindelia stricta stands in this area are also dead, presumably from the herbicide treatment. This 
area should be examined further for non-target treatment effects. We surveyed the entire tidal 
marsh area of 12.8 acres (5.2 ha; Table 3 & Table 4). We conducted three rounds of surveys 
(using a combination of protocol “A” and protocol “C”) on January 17, February 15, and March 
15, 2007. We detected no rails on the first round, using protocol “A”. On the second round we 
decided to switch to protocol “C”. We had no detections in the southern arm, but 3 - 4 rails 
responded to taped vocalizations on the northern arm. On the final round we switched back to 
Protocol “A” for the north arm and again used protocol “C” for the south arm; we detected no 
rails. The final season count (and final population estimate) was 3 – 4 rails (Table 2). No rails 
have previously been detected at this site. It is somewhat isolated from other tidal marshes but 
the habitat appears sufficient to support rails. We suspect that rails colonize this site from time to 
time but that poor habitat quality (including a high ratio of upland edge to water edge) may result 
in high reproductive failure and/or predation of adults, and thus high localized extinction rates, 
so that most years there are probably no rails. Other bird species detected at the site included 
Alameda song sparrow, savannah sparrow, common yellowthroat, marsh wren, black phoebe, 
ruddy duck, canvasback, mallard, willet, greater yellowlegs, snowy egret, double-crested 
cormorant, and Cooper’s hawk. 
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Dogbone Marsh (site 20c; Figure 2g, Figure 3c), also known as North Basin and South Basin 
wetlands, is at the northern end of Roberts Landing next to the Tony Lema Golf Course, and is 
separated from North Marsh (see below) by a levee. The Roberts Landing marsh complex 
consists of several additional sites: Bunker, Citation, East, and San Lorenzo Creek, which were 
also surveyed in 2007; the results for these sites were reported elsewhere (McBroom 2007). The 
marsh has muted tidal action and the water appears stagnant. It was opened to tidal action in 
1991 (Siegel 2003, SFEI 1998). Hybrid Spartina is the dominant plant species (41% of marsh 
area in 2005; ISP unpubl. data). No other vegetation data are available. Spartina hybrid areas 
were first treated in 2006. Treatment efficacy appears to be high. Salicornia virginica here also 
appears to be dead, and it may be due to either the Spartina treatment or poor tidal action. This 
area should be examined further for non-target treatment effects. We surveyed the entire tidal 
marsh area of 7.0 acres (2.9 ha; Table 3 & Table 4). We conducted three rounds of standard 
walking transect surveys (protocol “A”) on January 23, February 14, and March 9, 2007. We 
detected 2 rails (minimum = 2 and maximum = 2) on each of the first 2 surveys and no rails on 
the final survey. The final season count (and final population estimate) was 2 rails (Table 2). 
Although this site does not appear to be high quality, it is probably used because it is adjacent to 
North Marsh, which is high quality, and receives birds that cannot find territories there. Other 
bird species detected at Dogbone included Alameda song sparrow, common yellowthroat, marsh 
wren, red-winged blackbird, sora, Virginia rail, common snipe. 

North Marsh (site 20f; Figure 2g, Figure 3d), also known as the Roberts Landing Shoreline 
Marshlands Enhancement, was also opened to tidal action in 1995 (Siegel 2003), but tides are 
still muted (SFEI 1998). This site is separated from Dogbone Marsh (above) by a levee. The 
Roberts Landing marsh complex consists of several additional sites, Bunker, Citation, East, and 
San Lorenzo Creek, which were also surveyed in 2007; the results for these sites are reported 
elsewhere (McBroom 2007). In 2005 North Marsh was 52 – 61% vegetated (Spautz & McBroom 
2006b). This site was more highly invaded than Citation or East marshes, with 12% Spartina 
alterniflora hybrids in 2005 (of total vegetation); Salicornia virginica and Salicornia europea 
were dominant. Spartina hybrid areas were treated in 2006 but not in 2005. Treatment efficacy 
appears to be high. We surveyed the entire 88.0 acres (35.6 ha) of tidal marsh habitat in North 
(Table 3 & Table 4). We conducted three rounds of standard walking transect surveys (protocol 
“A”) on January 17, February 14, and March 9, 2007. Two biologists surveyed from 10 stations 
on the levees surrounding and directly adjacent to North Marsh; data from these, and, in some 
cases, an additional 5 stations slightly more removed from the site, were used to estimate the 
number of birds. We detected 13 – 22 rails on the first round, 14 – 18 rails on the second round, 
and 16 – 24 rails on the third round (Table 2). The final season count (and population estimate) 
was 16 – 24 rails (Table 3 & Table 4). Other bird species detected at North Marsh included 
Alameda song sparrow, common yellowthroat, marsh wren, red-winged blackbird, house finch, 
golden-crowned sparrow, snowy egret, sora, mallard, gadwall, American wigeon, green-winged 
teal, willet, long-billed curlew, whimbrel, and marbled godwit.   

Cogswell Marsh Section A – Northwest (site 20m; Figure 2h) lies north of the Hayward- San 
Mateo Bridge and is part of a mosaic of wetlands managed by EBRPD and the City of Hayward. 
Cogswell was opened to tidal action in 1980 (Siegel 2003). Cogswell A (north-western segment) 
was 81 – 93% vegetated in 2005, and vegetation included approximately 34% Spartina 
alterniflora hybrids and approximately 76% Salicornia virginica (Spautz & McBroom 2006b).  
This section was first treated in 2006. We surveyed the entire 34.7 acres extent of tidal marsh 
habitat (14.1ha; Table 3 & Table 4). We conducted three rounds of standard walking transect 
surveys (protocol “A”) on February 5, March 6, and March 29, 2007. On these dates three 
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biologists surveyed a total of 21 stations surrounding the three Cogswell sections: A, B, and C. 
Although only 7 stations are on the levees surrounding Cogswell A, we used data from up to 14 
stations to derive estimates for this section. Results for Cogswell B and C were reported 
separately by McBroom (2007). On the first round we detected 6 – 8 rails at Cogswell A. On the 
second round we detected 13 – 18 rails. On the final third round we detected 7 – 12 rails. The 
final season count was 13 – 18 rails (Table 2). Other bird species detected at Cogswell Marsh 
included Alameda song sparrow, savannah sparrow, marsh wren, western meadowlark, northern 
harrier, white-tailed kite and Canada goose.    

Newark Slough (Site 05c; Figure 2i) is located in the City of Newark within the Don Edwards 
San Francisco Bay National Wildlife Refuge (NWR). Spartina alterniflora hybrids comprised 
approximately 0.3% of the cover in 2005; no hybrids were counted within sample plots. The 
dominant plant species cover in 2005 was: 64% Salicornia virginica, 15% Distichlis spicata, 
13% Grindelia stricta, and approximately 2% Spartina foliosa (native California cordgrass; 
Spautz & McBroom 2006b). Spartina hybrid areas were treated in 2005 and 2006 and treatment 
efficacy appears to be high. We surveyed 61.3 acres (24.8 ha); the entire length of Newark 
Slough included 169 acres (68.9 ha) of linear tidal marsh habitat similar to the area surveyed 
(Table 3 & Table 4). We conducted three rounds of standard walking transect surveys (protocol 
“A”) on January 16, February 17, and March 17, 2007.  We detected 3 – 6 rails on the first 
round; 5 – 8 rails on the second round; and 4 – 8 rails on the third round. The final season count 
was 5 – 8 rails (Table 2). Assuming the rail density was similar for the entire 68.9 acres, we 
estimate the population was 13.8 to 22.1 rails (Table 3 & Table 4). Other bird species detected 
at Newark Slough included Alameda song sparrow, common yellowthroat, marsh wren, 
American coot, mallard, gadwall, and least sandpiper.  

4.2 San Mateo County 
Greco Island North (Site 02f; Figure 2j) is a large area of primarily native marsh, separated by 
West Point Slough from Cargill salt-processing ponds to the south. This site is accessible only by 
boat. Spartina alterniflora hybrids comprised approximately 0.3% of the cover in 2005; no 
hybrids were counted within sample plots. The dominant plant species cover in 2005 was: 64% 
Salicornia virginica, 15% Distichlis spicata, 13% Grindelia stricta, and approximately 2% 
Spartina foliosa (native California cordgrass; Spautz & McBroom 2006b). Spartina hybrid areas 
were treated in 2005 and 2006 and treatment efficacy appears to be high. We surveyed 161.4 
acres (65.3 ha) of the 500 acres (202.6 ha) comprising Greco Island North (separated from the 
contiguous Greco Island South for management purposes by ISP; Table 3 & Table 4). We 
conducted three rounds of standard walking transect surveys (protocol “A”) from the boardwalk 
transecting the site on March 2, March 22, and April 5, 2007. On the first round we detected 12 – 
20 clapper rails; on the second round we detected 8 – 16 rails; and on the third round we detected 
6 – 14 rails. The final season count was 12 – 20 rails (Table 2). If we assume that the rail density 
throughout Greco Island North was the same as that in the area surveyed, we estimate the 
population to be 37 – 62 rails (Table 3 & Table 4). Other bird species detected at Greco Island 
included Alameda song sparrow, marsh wren, savannah sparrow, northern harrier, red-tailed 
hawk, and osprey. 

Sanchez Marsh (Site 19k; Figure 2k) is at the western end of Burlingame Lagoon, in the City 
of Burlingame. The marsh apparently receives somewhat muted tidal action and appears to be 
highly disturbed. It is not highly invaded by Spartina alterniflora hybrids (4.6% of the area in 
2005). It is the only site in the South Bay with the non-native Spartina densiflora (< 1%); the 
primary area of this species’ invasion is the Corte Madera Creek area in Marin County. Other 
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dominant plant species in 2005 were: 25% Salicornia virginica, 18% Distichlis spicata, and 25% 
Jaumea carnosa (Spautz & McBroom 2006b). Highway 101 lies to the south, a recreation area to 
the north, and the marsh edges are dominated by invasive plants. We may have not heard rails 
that were there due to the ubiquitous traffic noise. We surveyed the entire 14.3 acres (5.8 ha) of 
tidal marsh habitat (Table 3 & Table 4). We conducted three rounds of ISP-specific walking 
transect surveys (protocol “C”) on February 18, March 22, and April 1, 2007. We didn’t detect 
any rails during any of these surveys (Table 2). Although the habitat appears sufficient to 
support rails, we have regularly detected red-tailed hawks perched on the PG & E towers that 
span the site, and these and other predators probably keep the native marsh bird population low. 
Other bird species detected at Sanchez included white-tailed kite, mallard, canvasback, greater 
scaup, bufflehead, black-necked stilt, greater yellowlegs, killdeer, snowy egret, white-crowned 
sparrow, black phoebe, red-winged blackbird, and house finch. This was the only site at which 
no Alameda song sparrows were detected.  

San Francisco International Airport (SFO; Site 19h; Figure 2l-n, Figure 3e & f) is on the 
San Francisco Peninsula, on the eastern edge of San Bruno. As far as we know, this site had 
never been previously surveyed for clapper rails using standardized surveys. We conducted call 
count surveys on 29.5 acres (13.8 ha) of 35.7 acres (14.5 ha); however, the areas not surveyed 
included a number of very small isolated clones of invasive Spartina that we decided were not 
appropriate habitat using the ISP habitat evaluation protocol (see Spautz & McBroom 2006). 
Thus we included the entire area in our density calculations (Table 3 & Table 4). We surveyed 
the site using the ISP-specific walking transect protocol (protocol “C”) to start, and switched to 
protocol “A” only in sections where we detected rails. We surveyed the northern stations lying 
within SFO property (stations 1 – 7) on March 1, Mach 23, and April 7, 2007. We surveyed the 
southern stations outside SFO property and adjacent to Bayfront Park (stations 8 – 11) on March 
18 and April 1, 2007. We did not conduct a third round due to scheduling constraints. We 
detected a total of 9 – 14 rails on the first round, 2 – 4 rails on the second round, and 1 – 2 rails 
on the third round. Most of these detections were in the stretch of marsh at the southern end of 
SFO between points 4 and 10. Only one bird was detected north of this area, adjacent to station 
1, in a small area of Spartina hybrids surrounded by rip-rap, which did not appear to be 
appropriate breeding habitat. It responded to taped vocalizations on the second round only. We 
suspect that this bird may have dispersed from the high-density habitat to the north, at Colma 
Creek. The count for the season (and the final population estimate) was 9 – 14 rails (Table 2, 
Table 3 & Table 4). Other bird species detected at SFO included Alameda song sparrow, 
savannah sparrow, common yellowthroat, marsh wren, red-winged blackbird, Canada goose, and 
willet. A house cat was spotted prowling along the marsh edge in Bayfront Park.    

4.3 Marin County 

Blackie’s Pasture/Blackies Creek (Site 03a; Figure 2o, Figure g - i) is on the southern edge of 
the Tiburon peninsula adjacent to Tiburon Blvd. It consists of a narrow tidal channel surrounded 
by a recreation area, opening at the mouth to a narrow bayfront marsh area currently undergoing 
restoration by the Richardson Bay Audubon Center staff. It is a total of 1.7 acres (0.7 ha), all of 
which we surveyed. Spartina treatment began in 2006 and treatment efficacy appears to be high, 
especially in the creek bed. We placed points here closer together than typically suggested, to 
maximize the possibility of seeing rails that could have otherwise been just out of sight beyond a 
bend in the narrow channel. We conducted three rounds of walking transect surveys on February 
6, March 5, and March 25, 2007. We used protocol “A” for the first round, having heard reports 
that clapper rails were detected at the site the previous winter. However, after we did this survey, 
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we decided the site was probably not suitable for rail breeding after all (it may have been more 
suitable before Spartina hybrids were removed), and decided it was appropriate to switch to the 
ISP protocol “C” for the remaining 2 rounds. We detected no rails on any of the three surveys. 
Other bird species detected at Blackie’s included song sparrow, savannah sparrow, common 
yellowthroat, marsh wren, black phoebe, ring-billed gull, snowy egret, greater scaup, long-billed 
curlew, willet, red-tailed hawk, and turkey vulture. On February 6, American coots were eating 
what appeared to be Spartina foliosa, and grazing it down very low; they seemed to be choosing 
it preferentially over the adjacent Spartina hybrid shoots. 

Pickleweed Park (Site 09; Figure 2p, Figure 3j & k) is located in the Canal District of the City 
of San Rafael. The adjacent park is highly utilized by residents some of whom walk regularly on 
a boardwalk that goes through the marsh to a PG&E tower, very close to vocalizing clapper rails. 
The area of tidal marsh that would be considered clapper rail habitat is 4.2 acres (10.3 ha), all of 
which w e surveyed. We conducted three rounds of standard walking transect surveys (protocol 
“A”) on January 31, March 5, and March 25, 2007. We detected 2 – 4 rails on the first round, 2 
rails on the second round, and no rails on the third round (Table 2). The final season minimum to 
maximum count (and final population estimate) was 2 – 4 rails (Table 2, Table 3 & Table 4). 
Other bird species detected at this site included San Pablo song sparrow, common yellowthroat, 
marsh wren, black phoebe, white-crowned sparrow, white-tailed kite, and turkey vulture. Birds 
on the adjacent uplands included American robin, American kestrel, and red-shouldered hawk. 
Birds in the adjacent water of San Rafael canal included pied-billed grebe, Clark’s grebe, 
western grebe, eared grebe, great blue heron, snowy egret, mallard, bufflehead, scaup, and 
common goldeneye.  

5.0 DISCUSSION 
The data reported here represent a significant contribution to the regional California clapper rail 
survey efforts conducted by ISP and collaborators since 2005. Spatial and temporal trends of this 
larger dataset will be reported elsewhere and are beyond the scope of this report. 

However, we can make some general comments about data reported here, particularly with 
reference to detecting potential impacts of invasive Spartina removal. Clapper rail population 
estimates in 2007 were similar to reported estimates for 2006 for all sites considered in this 
report with the exception of Cogswell Marsh A and Oyster Bay Regional Shoreline. At Cogswell 
A in 2006 we counted 25 – 26 rails, while in 2007 there were 13 – 18, which appears to be a 
significant reduction. Cogswell was identified by the ISP as a site of concern, where impacts to 
rails due to Spartina treatment should be monitored carefully. However, Cogswell consists of 
three areas: A, B and C, and the complex should be treated as a whole; preliminary results 
indicated that estimates were not lower in 2007 than 2006 for sections B and C (see McBroom 
2007).  

We have not previously detected clapper rails at Oyster Bay Regional Shoreline. In 2007 we 
detected 3 – 4 rails. The area in which we detected them consisted entirely of a narrow band of 
dead Spartina hybrids adjacent to riprap, and the only other marsh vegetation, Grindelia stricta, 
was also dead. We expect to continue to see rails in areas where invasive Spartina was treated, 
until all standing dead vegetation has been broken down and carried away by tides.  

We noticed some non-target effects of invasive Spartina treatment at several sites. Large 
gumplant (Grindelia stricta) stands were blackened and dead at Oyster Bay Regional Shoreline 
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and Oro Loma Marsh (reported elsewhere). Salicornia virginica seemed to have suffered from 
herbicide treatment at Dogbone Marsh. We recommend that mitigation for these impacts be 
considered, primarily replanting in the effected areas.  
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9.0 FIGURES 
Figure 1.  California clapper rail survey sites, 2007. 

Sites in the San Francisco Estuary where California clapper rail breeding season call count 
surveys were completed in 2007. Background Baylands data sources: SFEI’s EcoAtlas (1998) 
and Invasive Spartina Project. 
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Figure 2.  California clapper rail survey stations and locations of individuals detected. 

We visited each site three times, surveying the marsh from each of the survey stations shown. 
We mapped the locations of birds detected during each survey round (see text for complete field 
and GIS methods). The area surveyed (green outlines) included the entire marsh area, except 
where survey area boundaries are explicitly shown including only a portion of the habitat (black 
outlines). Background aerial photography: USGS (2004) and Invasive Spartina Project (2006). 
Marsh polygon data: Invasive Spartina Project (2007). 

 
 

Figure 2a. Emeryville Crescent West – Site 06b. 
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Figure 2b. Bayfarm Island and Bayfarm Island Bridge South – Site 17b 
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Figure 2c. Arrowhead Marsh – Site 17c. 
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Figure 2d.  Martin Luther King, Jr. Shoreline marshes – including Damon Marsh –  

Site 17d. 
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Figure 2e. Oakland Airport Channel – Site 17k 
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-  

 
Figure 2f. Oyster Bay Regional Shoreline – Site 20a. 

Clapper rails were detected at this site on the northern arm only in 2007. 
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Figure 2g. North Marsh & Dogbone Marsh – Site 20c & 20f. 
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Figure 2h. Cogswell Marsh Section A – Northwest – Site 20m. 
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Figure 2i. Newark Slough – Site 05c. 

Inset indicates extent of similar linear marsh habitat where rail densities are assumed to be 
similar to the surveyed area. The total population estimate for Newark Slough applies to this 
linear marsh area only. 
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Figure 2j. Greco Island North – Site 02f. 
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Figure 2k. Sanchez Marsh - Site 19k. 

No clapper rails were detected at this site in 2007 
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Figure 2l. SFO – San Francisco International Airport & Bayfront Park – Overview –  

Site 19h. 
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Figure 2m. SFO – San Francisco International Airport & Bayfront Park –  

Northern portion – Site 19h. 

 



 

H. Spautz  page 28  California Clapper Rail Surveys for 2007 
June 30, 2007  Invasive Spartina Project 

 
 
Figure 2n. SFO – San Francisco International Airport & Bayfront Park –  

Southern portion – Site 19h. 
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Figure 2o. Blackie’s Creek & Blackie’s Pasture – Site 03a. 

No clapper rails were detected at this site in 2007 
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Figure 2p. Pickleweed Park – Site 09. 
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Figure 3a. Oyster Bay Regional Shoreline – Site 20a. 

Northern arm where rails were detected this year. 

 

 
Figure 3b. Oyster Bay Regional Shoreline – Site 20a. 

Southern arm where no rail detection records exist. 
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Figure 3c. Dogbone Marsh – Site 20c. 

Looking south towards the area of Dogbone where rails were detected this year. 

 

 
Figure 3d. North Marsh – Site 20f. 

This portion of North marsh is still under 50% vegetated, and much of the vegetation is Spartina hybrids 
which have been treated.  
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Figure 3e. SFO – San Francisco International Airport- northern portion Site 19h. 

Near station 3. This is an area where rails were not detected. 

 
Figure 3f. SFO – San Francisco International Airport- southern portion - Site 19h. 

Looking south towards Bayfront Park from near station 7. This is the area where rails were consistently 
detected. 
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Figure 3g. Blackie’s Creek & Blackie’s Pasture – Site 03a 

Looking towards the Creek mouth. 

 
Figure 3h. Blackie’s Creek & Blackie’s Pasture – Site 03a 

Looking north from the Creek mouth. 
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Figure 3i. Blackie’s Creek & Blackie’s Pasture – Site 03a 

Upstream along Blackie’s Creek looking south. 
 

 
Figure 3j. Pickleweed Park – Site 09. 

Looking across marsh towards area where rails were detected 
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Figure 3k. Pickleweed Park – Site 09. 

Looking across marsh towards area where rails were detected 
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10.0 TABLES 

TABLE 1.  Clapper Rail 2007 survey details: number of survey stations, station placement, survey protocol type, and dates. 

Where more than one date is indicated for a round, the site was large enough to require more than one set of 8 survey stations, and only one 
portion of the stations was surveyed on any given date, e.g. Airport Channel and SFO.  For some larger sites, e.g. Cogswell and MLK Jr. 
Shoreline, several observers conducted surveys simultaneously to cover a larger number of stations on one date. For site locations, see 
Figure 1. 
 

Survey Date 
Site name ISP Site 

 number 1 
Number of 

survey 
stations  

Station  
placement 3 

Survey 
Protocol 
Type 4 Round 1  Round 2  Round 3 

East Bay           

Emeryville Crescent – West 06b 7 upland edge A 2/4/2007 2/18/2007 3/4/2007 

Bayfarm Island 17b 6 upland edge A 1/23/2007 3/2/2007 3/16/2007 

Bayfarm Bridge South 17b 1 upland edge A 1/22/2007 3/2/2007 3/16/2007 

Arrowhead Marsh 17c 3 bay edge, 
boardwalk B 3/29/2007 4/9/2007  - 

Martin Luther King, Jr. Shoreline 
– incl. Coliseum channels 17d 16 upland edge A 2/2/2007 3/3/2007 3/22/2007 

Oakland Airport Channel 17k 14 upland edge A 1/20/2007 & 
2/11/2007 

3/4/2007 & 
3/12/2007 

3/21/2007 & 
3/31/2007 

Oyster Bay Regional Shoreline 20a 6 upland edge C & A 5  1/23/2007 2/14/2007 3/9/2007 

Dogbone Marsh 20c 3 upland edge A 1/17/2007 2/15/2007 3/15/2007 

North Marsh 20f 5 2 upland edge A 1/17/2007 2/15/2007 3/15/2007 

Cogswell Marsh - Section A 
(Northwest) 20m 8 2 upland edge A 2/5/2007 3/6/2007 3/29/2007 

Newark Slough 
 

05c 8 upland edge A 1/16/2007 2/17/2007 3/17/2007 
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Survey Date 
Site name ISP Site 

 number 1 
Number of 

survey 
stations  

Station  
placement 3 

Survey 
Protocol 
Type 4 Round 1  Round 2  Round 3 

San Francisco Peninsula            

Greco Island North 02f 8 boardwalk A 3/2/2007 3/22/2007 4/5/2007 

Sanchez Marsh 19k 4 upland edge, 
boardwalk C 2/18/2007 3/11/2007 4/1/2007 

SFO- San Francisco International 
Airport & Bayfront Park 19h 11 upland edge C & A 5 

3/1/2007 & 
3/11/2007 

3/23/2007 & 
4/1/2007 4/7/2007 7  

Marin County           

Blackie’s Pasture 03a 3 upland edge A & C 6 2/6/2007 3/5/2007 3/25/2007 

Pickleweed Park 09 3 upland edge A 1/31/2007 3/5/2007 3/25/2007 

 
1  ISP Subsites: Site designations used by the Invasive Spartina Project’s Spartina Control Program 

2  Number of survey stations: The number of stations surveyed by H. Spautz or assistants, and associated with that particular subsite. In most cases only 
the data collected at these stations were considered. Exceptions include the following subsites: Cogswell A – data from 3 simultaneous observers from up 
to 14 survey stations were used to derive estimates. North Marsh – data from 2 or 3 simultaneous observers from up to 15 survey stations were used to 
derive estimates. 

3  Station placement: Survey stations were placed on upland edges or boardwalks, rather than within marsh vegetation, to reduce impacts to marsh habi-
tat. 

4 Survey type A- standard walking transect survey, Appendix 1 and 2;  Survey type B- stationary survey, Appendix 3; Survey type C- ISP-specific pro-
tocol, based on walking transect survey with additional opportunities to play recordings of clapper rail calls, Appendix 4.  

5  At SFO and Oyster Bay Regional Shoreline we switched  from protocol C to protocol A, at least for a portion of the site, after hearing clapper rails. 

6   At Blackie’s Pasture, we initially conducted one round of protocol A surveys, having heard reports  that a clapper rail was seen there the previous 
winter. We didn’t hear any rails on the first round, and decided the habitat was probably not good for breeding, so we switched to protocol C for the re-
maining 2 rounds.  

7  A third round was not completed at the southern portion of the site: stations SFO08-SFO11. Rails were detected consistently in this area for the first 2 
rounds. 
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TABLE 2.  Clapper Rail 2007 survey data: minimum and maximum number of clapper rails detected during each survey round, and final estimated 
minimum and maximum counts for the 2007 season. 

Counts were calculated from field survey data, and in most cases interpreted using GIS. See text for methods. The season minimum count is the 
maximum of the minimum counts from the two to three survey rounds conducted during the 2007 season. The season maximum count is the maximum 
of the maximum counts from the two to three survey rounds conducted during the 2007 season. For site locations, see Figure 1. 

 

Site name 
ISP Site 
number 

 Round 1 
Minimum 

Round 1 
Maximum

 Round 2 
Minimum 

Round 2 
Maximum 

Round 3 
Minimum 

Round 3 
Maximum

Season 
Minimum 

Count 

Season 
Maximum 

Count 

East Bay               

Emeryville Crescent - West 06b 5 10 3 4 3 4 5 10 

Bayfarm Island 17b 4 6 4 6 6 6 6 6 

Bayfarm Bridge South 17b 0 0 0 0 0 0 0 0 

Arrowhead Marsh  17c 109 1 133 1 132 1 175 1 - - 132 175 

Martin Luther King, Jr. 
Shoreline – incl. Oakland 
Coliseum channels 

17d 7 12 4 6 18 22 18 22 

Oakland Airport Channel 17k 11 16 8 14 10 14 11 16 

Oyster Bay Regional 
Shoreline 20a 0 0 3 4 0 0 3 4 

Dogbone Marsh 20c 2 2 2 2 0 0 2 2 

North Marsh 20f 13 22 14 18 16 24 16 24 

Cogswell Marsh - Section A 
(Northwest) 20m 6 8 13 18 7 12 13 18 

Newark Slough 05c 
 
 

3 6 5 8 4 8 5 8 
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Site name 
ISP Site 
number 

 Round 1 
Minimum 

Round 1 
Maximum

 Round 2 
Minimum 

Round 2 
Maximum 

Round 3 
Minimum 

Round 3 
Maximum

Season 
Minimum 

Count 

Season 
Maximum 

Count 

San Francisco Peninsula               

Greco Island North 02f 12 20 8 16 6 14 12 20 

Sanchez Marsh 19k 0 0 0 0 0 0 0 0 

SFO- San Francisco 
International Airport & 
Bayfront Park 

19h 9 14 2 4 1 2 9 14 

Marin County               

Blackie's Pasture 03a 0 0 0 0 0 0 0 0 

Pickleweed Park 09 2 4 2 2 0 0 2 4 

1  Arrowhead counts were calculated using alternate interpretation methods. See methods and Arrowhead text for more details.  
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TABLE 3.  Clapper Rail 2007 survey results in metric units: survey area, site area, minimum and 
maximum density of clapper rails detected during each survey round, and final minimum and maximum 
site population estimate. 

The final estimates for the number of clapper rails at each site is based on the density of rails calculated for the area 
surveyed. It’s calculated from the minimum and maximum season counts, respectively (Table 2), each multiplied by 
the ratio of the total site area to the area surveyed, which in most cases was 1.  Where the area surveyed was smaller 
than the total area, the final minimum and maximum population estimates are larger than the season counts (for a list 
of these sites see footnote 1). These results are identical to those presented in Table 4, where areas and densities are 
presented in English units. For site locations, see Figure 1. 
 

Clapper Rail Density 
(birds/ha surveyed) 

Final Estimated Site 
Population  1 Site name ISP Site 

number 

Survey 
area 
(ha) 

Site 
area 
(ha) Minimum Maximum Minimum Maximum

Alameda County          
Emeryville Crescent – West 1 06b 14.6 15.2 0.34 0.69 5 10 
Bayfarm Island 17b 2.8 2.8 2.17 2.17 6 6 
Bayfarm Bridge South 17b 0.2 0.2 0.00 0.00 0 0 
Arrowhead Marsh 1 17c 15.7 16.8 8.43 11.17 142 188 
Martin Luther King, Jr. Shoreline 
– incl. Oakl. Coliseum channels 2 

17d 9.8 9.8 1.84 2.24 18 22 

Oakland Airport Channel 17k 4.6 4.6 2.39 3.48 11 16 
Oyster Bay Regional Shoreline 20a 5.2 5.2 0.58 0.77 3 4 
Dogbone Marsh 20c 2.9 2.9 0.70 0.70 2 2 
North Marsh 20f 35.6 35.6 0.45 0.67 16 24 
Cogswell Marsh - Section A 
(Northwest) 20m 14.1 14.1 0.92 1.28 13 18 

Newark Slough 1 05c 24.8 68.6 0.20 0.32 14 22 
San Mateo County             

Greco Island North  1 02f 65.3 202.6 0.18 0.31 37 62 
Sanchez Marsh 19k 5.8 5.8 0.00 0.00 0 0 

SFO- San Francisco International 
Airport & Bayfront Park 19h 14.5 14.5 0.62 0.97 9 14 

Marin County             
Blackie's Pasture 03a 0.7 0.7 0.00 0.00 0 0 
Pickleweed Park 09 4.2 4.2 0.48 0.96 2 4 

1  For Emeryville Crescent West, Arrowhead Marsh, Newark Slough, and Greco Island North, the area surveyed 
was a subset of the entire marsh area. We assumed there were clapper rails in the unsurveyed areas that were not 
detected. We assumed also that the rail density in the area NOT surveyed was the same as that in the area we did 
survey. To calculate a final population estimate, we first calculated the density by dividing the count by the area 
surveyed; we then multiplied this by the total area.  

2  The surveyed area for MLK, Jr. Shoreline includes 3.6 acres (1.5 ha) of adjacent upstream habitat that is 
technically part of the Oakland Coliseum Channel area (in ISP shapefiles). It was included with MLK Shoreline to 
simplify reporting and because the habitat is contiguous with MLK Shoreline.  
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TABLE 4.  Clapper Rail 2007 survey results in English units: survey area, site area, minimum and 
maximum density of clapper rails detected during each survey round, and final minimum and maximum 
site population estimate. 
The final estimates for the number of clapper rails at each site is based on the density of rails calculated for the area 
surveyed. It’s calculated from the minimum and maximum season counts, respectively (Table 2), each multiplied by 
the ratio of the total site area to the area surveyed, which in most cases was 1. Where the area surveyed was smaller 
than the total area, the final minimum and maximum population estimates are larger than the season counts (for a list 
of these sites see footnote 1). These results are identical to those presented in Table 3, where areas and densities are 
presented in metric units. For site locations, see Figure 1. 

 

Clapper Rail Density 
(birds/acre surveyed) 

Final Estimated Site 
Population  1 Site name ISP Site 

number 

Survey 
area 

(acres)

Site 
area 

(acres) Minimum Maximum Minimum Maximum
Alameda County            

Emeryville Crescent – West  1 06b 36.0 37.5 0.14 0.28 5 10 
Bayfarm Island 17b 6.8 6.8 0.88 0.88 6 6 
Bayfarm Bridge South 17b 0.4 0.4 0.00 0.00 0 0 
Arrowhead Marsh  1 17c 38.7 41.6 3.41 4.52 142 188 
Martin Luther King, Jr. Shoreline – 
incl. Oakl. Coliseum channels 2 

17d 24.2 24.2 0.74 0.91 18 22 

Oakland Airport Channel 17k 11.4 11.4 0.97 1.41 11 16 
Oyster Bay Regional Shoreline 20a 12.8 12.8 0.23 0.31 3 4 
Dogbone Marsh 20c 7.0 7.0 0.28 0.28 2 2 
North Marsh 20f 88.0 88.0 0.18 0.27 16 24 
Cogswell Marsh - Section A 
(Northwest) 20m 34.7 34.7 0.37 0.52 13 18 

Newark Slough 1 05c 61.3 169.5 0.08 0.13 14 22 
San Mateo County              

Greco Island North  1 02f 161.4 500.7 0.07 0.12 37 62 
Sanchez Marsh 19k 14.3 14.3 0.00 0.00 0 0 

SFO- San Francisco International 
Airport & Bayfront Park 19h 35.7 35.7 0.25 0.39 9 14 

Marin County              
Blackie's Pasture 03a 1.7 1.7 0.00 0.00 0 0 
Pickleweed Park 09 10.3 10.3 0.19 0.39 2 4 

1  For Emeryville Crescent West, Arrowhead Marsh, Newark Slough, and Greco Island North, the area surveyed 
was a subset of the entire marsh area. We assumed there were clapper rails in the unsurveyed areas that were not 
detected. We assumed also that the rail density in the area NOT surveyed was the same as that in the area we did 
survey. To calculate a final population estimate, we first calculated the density by dividing the count by the area 
surveyed; we then multiplied this by the total area. 

2  The surveyed area for MLK, Jr. Shoreline includes 3.6 acres (1.5 ha) of adjacent upstream habitat that is 
technically part of the Oakland Coliseum Channel area (in ISP shapefiles). It was included with MLK Shoreline to 
simplify reporting and because the habitat is contiguous with MLK Shoreline.
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APPENDIX 1. CALIFORNIA CLAPPER RAIL OFFICIAL USFWS DRAFT 
PROTOCOL, 2000: SURVEY PROTOCOL A. 
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APPENDIX 2.   DRAFT VERSION OF PROPOSED REVISIONS TO THE 
OFFICIAL PROTOCOL: SURVEY PROTOCOL A. 
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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 Sec-
tion 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 sun-
rise 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 par-
ticular 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 sur-
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veys 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: 

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) de-
tected 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 estab-
lished 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 sta-
tion 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. 
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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 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 rep-
resented by clatters). 

Duet  
clatter 

D 2 Two bird clattering 
simultaneously.  

   

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

• When chorusing birds are masking one another and 
you are uncertain whether it was one duet or two, re-
cord as 1-2 duets (1-2 pairs) or 2-4 clatters. Again, in-
terpret 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 kek-
king individual is likely part of the duet pair and would 
not be counted separately.  
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Detection 
type 

Code Number 
of birds 

Description Notes and Exceptions 

Agitated 
Kek 

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

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

Kek-burr B 1-2 One or several rapid 
“kek” calls followed 
by a more attenuated, 
“burrrr”. Often re-
peated 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 copula-
tion 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 an-
other 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 cross-
ing 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 pro-
vided 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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APPENDIX 2.   DRAFT VERSION OF PROPOSED REVISIONS TO THE 
OFFICIAL PROTOCOL: SURVEY PROTOCOL B.
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San Francisco Estuary Invasive Spartina Project 
California Clapper Rail Survey Protocol B 

“Stationary Survey” 

March 2007 
The ISP’s Protocol B is the “stationary 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). Note: The ISP refers to the “transect survey” method 
described in Albertson & Downard 2004 and Spautz 2005 as “Protocol A”. 

General Survey Requirements: 

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

12) 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). 

13) 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, 
increasing the likelihood of predation. There is also evidence of reduced calling rates dur-
ing full moon periods. 

14) Survey Timing. Morning surveys should be initiated no sooner than one hour before sun-
rise 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 par-
ticular location should be spaced at least 1 week apart and should be conducted at both 
sunrise and sunset. 

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

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

17) Survey Stations. Stations should be spaced no less than 200-m apart, to reduce ambiguity 
caused by overlapping hearing radii. 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. 

18) 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 detec-
tion 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. 

19) Disturbance. Record all Information on disturbance (e.g., predator sightings or boats) de-
tected during surveys. 

20) 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 B stationary survey is suitable for larger sites with high clapper rail density, such as 
Faber-Laumeister, Palo Alto Baylands, Greco Island, Dumbarton Marsh, Colma Creek/San 
Bruno Marsh, and Arrowhead Marsh. Surveys at linear sites and sites with low to medium rail 
density should use “Protocol A” – the walking or transect survey protocol described by Albert-
son & Downard 2004 and Spautz 2005. 

The Protocol B stationary survey requires a sufficient number of observers to have one person at 
each listening station. Listening stations are established along a grid or transect, with stations set 
apart by 200 meters or more. Observers are present at each station for an entire 1.5-hour survey 
period. When calls are recorded, the observer must take care to record the exact time and direc-
tion, and best estimate of the distance of the call, so that the data can be reconciled with other 
observers’ data. Reconciliation of data from multiple observers must be planned and closely su-
pervised by a scientist with expertise in field data interpretation. 

Because this procedure is only implemented at sites with a high density of clapper rails, under 
most circumstances, the survey need only to be repeated twice in a season, with a minimum of 
one week between surveys. If survey conditions are unsatisfactory for part or all of a survey pe-
riod, a third survey may be conducted.  

The Protocol B stationary survey is a passive listening survey, and does not include playing of 
recorded calls. 
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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 call-
ing, 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 repre-
sented 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 se-
ries, 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 inter-
preted as an element of 
alarm. Mid-way be-
tween kek and squawk 
or screech.  

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

Kek-burr B 1-2 One or several rapid 
“kek” calls followed by 
a more attenuated, 
“burrrr”. Often re-
peated 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 copula-
tion 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 un-
mated 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.  
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Detection 
type 

Code Number 
of birds 

Description 
Notes and Exceptions 

Visual V 1- 2  • Clapper rails are most often seen when foraging along 
tidal channel banks, often near the shelter of overhang-
ing 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 syl-
lable 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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APPENDIX 3.   DRAFT VERSION OF PROPOSED REVISIONS TO THE 
OFFICIAL PROTOCOL: SURVEY PROTOCOL C.
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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 Ser-
vice, 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 Bio-
logical 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. Generally speaking, Protocol C 
surveys are conducted at sites that have a low probability of clapper rail presence. 
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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 begin-
ning 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 im-
pair 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 vocaliza-
tions 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 Pro-
tocol C surveys are completed with no detection. If less than three rounds are completed without detec-
tion, 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 bi-
ologist.  
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APPENDIX 4.  CALIFORNIA CLAPPER RAIL CALL COUNT SURVEY 
DATASHEET.
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Clapper Rail Survey Form 2007 
 

Location      Date (mm/dd/yy)    

Observer      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);  agitated kek (AK);  kik-kik-burr (kkb);  

squawk (SK); screech (SC); churr (CH); purr (P); visual (V)    
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APPENDIX 5.  CALIFORNIA CLAPPER RAIL SURVEY DATA 
INTERPRETATION METHODS. 

The methodologies described here are expected to change as 2005 & 2006 data are analyzed.  In 
2005 all data received from partners and used for ISP control program numbers are presumed to 
be derived by examining raw numbers on datasheets and maps, as described in USFWS proto-
cols (A1, A3 & D1). 
 

Code 

Survey 
protocol 

used Description Year used 
Organization 

using 

A1 A Estimate numbers using USFWS protocols. 
Numbers were relatively simple to estimate di-
rectly due to small marsh size or narrow marsh 
configuration and limited overlapping survey 
stations, typically using only one observer's 
data. Single birds detected only by clatter (C), 
kek (K), kek-burr (SK) or visual (V) are 
counted as 1 to 2 individuals 

2005 & 2006 ISP 

A2 A Estimate numbers using USFWS protocols, as 
in A1, with the following exception: single 
birds detected only by clatter (C), kek (K), kek-
burr (SK) or visual (V) are counted as 1.5 indi-
viduals 

2005 ARA (Marin 
Audubon Soci-

ety report) 

A3 A Estimate numbers using USFWS protocols with 
the following exceptions: numbers were esti-
mated using multiple transects on the same or 
different days, but triangulation was done on 
paper maps, NOT using ArcView (as was done 
with A4). This process is assumed to be less 
accurate than that used in A4. Single birds de-
tected only by clatter (C) , kek (K), kek-burr 
(SK) or visual (V) are counted as 1 to 2 indi-
viduals 

2005 & 2006 ISP 

A4 A Estimate numbers using USFWS protocols ex-
cept for the following:  numbers were estimated 
using multiple transects on the same or differ-
ent days.  In contrast to A3, triangulation was 
completed by mapping distance and angle in 
ArcView. Single birds detected only by clatter 
(C), kek (K), kek-burr (SK) or visual (V) are 
counted as 1 to 2 individuals.  More complex 
sites e.g. Cogswell, Roberts Landing. 

2005 & 2006 ISP 

A5 A Estimation derived using DISTANCE software. 
The process involves calculating detection 
probabilities and using these calculations to 
calculate absolute density for each site. 

 PRBO, ARA 
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Code 

Survey 
protocol 

used Description Year used 
Organization 

using 

C1 C Estimate derived from 3 rounds of surveys, 
whether or not tapes were played at all points 
on all rounds (i.e., after detecting birds during a 
"C" survey, subsequent rounds at that point 
would be passive and performed as "A" sur-
veys). 

2005 2006 ISP, ARA 

C2 C Estimate derived from fewer than 3 rounds of 
surveys, whether or not tapes were played at all 
points on all rounds (i.e., after detecting birds 
during a "C" survey, subsequent rounds at that 
point would be passive and performed as "A" 
surveys). 

2005 2006 ISP, ARA 

D1 D Estimate derived from fewer than 3 rounds of 
surveys, all conducted as passive "A" surveys 

 UFWS 

D2 D Estimate derived from fewer than 3 rounds of 
surveys, all conducted as active "C" surveys 

 UFWS 

E1 E Estimate derived by counting birds flushed dur-
ing single winter high tide airboat survey 

 UFWS, 
EBRPD 

E2 E Estimate derived by counting birds flushed dur-
ing two or more winter high tide airboat sur-
veys 

 UFWS, 
EBRPD 

P1 not appli-
cable 

Minimum numbers derived only from point 
count surveys 

  

I not appli-
cable 

Minimum numbers derived from non-protocol 
surveys or incidental sightings 
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APPENDIX 6.  CALIFORNIA CLAPPER RAIL SURVEY STATION 
COORDINATES.  
Coordinate system used: UTM NAD83 Zone 10. 

 

Station ID Site name ISP Site 
Number 

Easting – 
 X Coor-

dinate 

Northing –  
Y Coordinate 

AICH01 Oakland Airport channel 17k 569773 4176298 

AICH02 Oakland Airport channel 17k 569705 4176486 

AICH03 Oakland Airport channel 17k 569648 4176675 

AICH04 Oakland Airport channel 17k 569588 4176840 

AICH05 Oakland Airport channel 17k 569501 4177019 

AICH06 Oakland Airport channel 17k 569550 4177213 

AICH07 Oakland Airport channel 17k 569506 4177339 

AICH08 Oakland Airport channel 17k 568643 4177837 

AICH09 Oakland Airport channel 17k 568798 4177707 

AICH10 Oakland Airport channel 17k 568909 4177545 

AICH11 Oakland Airport channel 17k 569081 4177424 

AICH12 Oakland Airport channel 17k 569206 4177257 

AICH13 Oakland Airport channel 17k 569288 4177066 

AICH14 Oakland Airport channel 17k 569367 4176867 

ARHE01 Arrowhead Marsh 17c 569510 4177535 

ARHE02 Arrowhead Marsh 17c 569180 4177623 

ARHE03 Arrowhead Marsh 17c 569181 4177970 

BFBS01 Bayfarm Bridge South 17b 567242 4178077 

BFIS01 Bayfarm Island 17b 565858 4178094 

BFIS02 Bayfarm Island 17b 566169 4178128 

BFIS03 Bayfarm Island 17b 566372 4178122 

BFIS04 Bayfarm Island 17b 566565 4178118 

BFIS05 Bayfarm Island 17b 566777 4178117 

BFIS06 Bayfarm Island 17b 566985 4178121 

BLPA01 Blackie’s Creek/ Pasture 03a 544905 4194357 



 

H. Spautz  page 66  California Clapper Rail Surveys for 2007 
June 30, 2007  Invasive Spartina Project 

Station ID Site name ISP Site 
Number 

Easting – 
 X Coor-

dinate 

Northing –  
Y Coordinate 

BLPA02 Blackie’s Creek/ Pasture 03a 544951 4194445 

BLPA03 Blackie’s Creek/ Pasture 03a 544950 4194544 

COGS01 Cogswell Marsh 20m 574738 4166041 

COGS02 Cogswell Marsh 20m 574713 4166250 

COGS03 Cogswell Marsh 20m 574862 4166363 

COGS04 Cogswell Marsh 20m 575059 4166368 

COGS05 Cogswell Marsh 20m 575218 4166336 

COGS06 Cogswell Marsh 20m 575158 4166170 

COGS07 Cogswell Marsh 20m 575043 4166004 

COGS08 Cogswell Marsh 20o 574984 4165788 

COGS09 Cogswell Marsh 20o 575124 4165612 

COGS10 Cogswell Marsh 20o 575138 4165412 

COGS11 Cogswell Marsh 20o 575105 4165165 

COGS12 Cogswell Marsh 20o 574791 4165248 

COGS13 Cogswell Marsh 20o 574779 4165542 

COGS14 Cogswell Marsh 20o 574781 4165740 

COGS15 Cogswell Marsh 20n 575367 4165223 

COGS16 Cogswell Marsh 20n 575572 4165228 

COGS17 Cogswell Marsh 20n 575710 4165373 

COGS18 Cogswell Marsh 20n 575620 4165538 

COGS19 Cogswell Marsh 20n 575531 4165722 

COGS20 Cogswell Marsh 20n 575436 4165912 

COGS21 Cogswell Marsh 20n 575340 4166092 

COCH06 Coliseum channel 17i 569684 4178668 

COCH15 Coliseum channel 17i 570067 4177800 

COCH16 Coliseum channel 17i 570207 4177888 

DOGB01 Dogbone Marsh 20c 572695 4170847 

DOGB02 Dogbone Marsh 20c 572510 4170924 

DOGB03 Dogbone Marsh 20c 572377 4171090 
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Station ID Site name ISP Site 
Number 

Easting – 
 X Coor-

dinate 

Northing –  
Y Coordinate 

EMCR01 Emeryville Crescent West 06b 560428 4186926 

EMCR02 Emeryville Crescent West 06b 560250 4186896 

EMCR03 Emeryville Crescent West 06b 560177 4186720 

EMCR04 Emeryville Crescent West 06b 560358 4186670 

EMCR05 Emeryville Crescent West 06b 560565 4186723 

EMCR06 Emeryville Crescent West 06b 560742 4186744 

EMCR07 Emeryville Crescent West 06b 560954 4186746 

GRIN11 Greco Island North 02f 570656 4153100 

GRIN12 Greco Island North 02f 570822 4152984 

GRIN13 Greco Island North 02f 570983 4152868 

GRIN14 Greco Island North 02f 571154 4152756 

GRIN15 Greco Island North 02f 571316 4152639 

GRIN16 Greco Island North 02f 571480 4152527 

GRIN17 Greco Island North 02f 571634 4152417 

GRIN18 Greco Island North 02f 571798 4152304 

MLKS01 Martin Luther King, Jr. Shore-
line 17d 568422 4179660 

MLKS02 Martin Luther King, Jr. Shore-
line 17d 568451 4179423 

MLKS03 Martin Luther King, Jr. Shore-
line 17d 568671 4179429 

MLKS04 Martin Luther King, Jr. Shore-
line 17d 568863 4179503 

MLKS05 Martin Luther King, Jr. Shore-
line 17d 569069 4179578 

MLKS06 Martin Luther King, Jr. Shore-
line 17d 568952 4179302 

MLKS07 Martin Luther King, Jr. Shore-
line 17d 568995 4179104 

MLKS08 Martin Luther King, Jr. Shore-
line 17d 569123 4178953 

MLKS09 Martin Luther King, Jr. Shore-
line 17d 569336 4178901 
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Station ID Site name ISP Site 
Number 

Easting – 
 X Coor-

dinate 

Northing –  
Y Coordinate 

MLKS10 Martin Luther King, Jr. Shore-
line 17d 569456 4178741 

MLKS11 Martin Luther King, Jr. Shore-
line 17d 569515 4178546 

MLKS12 Martin Luther King, Jr. Shore-
line 17d 569437 4178333 

MLKS13 Martin Luther King, Jr. Shore-
line 17d 569909 4177684 

NEW01 Newark Slough 05c 581607 4154285 

NEW02 Newark Slough 05c 581705 4154094 

NEW03 Newark Slough 05c 581878 4153981 

NEW04 Newark Slough 05c 582059 4153877 

NEW05 Newark Slough 05c 582040 4153641 

NEW06 Newark Slough 05c 582159 4153473 

NEW07 Newark Slough 05c 582333 4153544 

NEW08 Newark Slough 05c 581481 4154127 

NORT01 North Marsh 20f 573097 4171251 

NORT02 North Marsh 20f 572949 4171118 

NORT03 North Marsh 20f 572920 4170920 

NORT04 North Marsh 20f 572877 4170757 

NORT05 North Marsh 20f 572997 4170591 

NORT06 North Marsh 20f 573168 4170488 

NORT08 North Marsh 20f 573588 4170397 

OYBA01 Oyster Bay Regional Shoreline 20a 571103 4173797 

OYBA02 Oyster Bay Regional Shoreline 20a 571168 4173609 

OYBA03 Oyster Bay Regional Shoreline 20a 571238 4173414 

OYBA04 Oyster Bay Regional Shoreline 20a 570848 4174341 

OYBA05 Oyster Bay Regional Shoreline 20a 570669 4174288 

OYBA06 Oyster Bay Regional Shoreline 20a 570479 4174221 

PICK01 Pickleweed Park 09 544265 4202286 

PICK02 Pickleweed Park 09 544239 4202484 
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Station ID Site name ISP Site 
Number 

Easting – 
 X Coor-

dinate 

Northing –  
Y Coordinate 

PICK03 Pickleweed Park 09 544183 4202641 

SANC01 Sanchez Marsh 19k 556832 4160375 

SANC02 Sanchez Marsh 19k 556689 4160466 

SANC03 Sanchez Marsh 19k 557028 4160398 

SANC04 Sanchez Marsh 19k 557215 4160382 

SFO01 SFO - San Francisco Int. Airport 19h 554449 4165785 

SFO02 SFO - San Francisco Int. Airport 19h 554517 4165593 

SFO03 SFO - San Francisco Int. Airport 19h 555071 4164806 

SFO04 SFO - San Francisco Int. Airport 19h 555438 4163237 

SFO05 SFO - San Francisco Int. Airport 19h 555203 4162889 

SFO06 SFO - San Francisco Int. Airport 19h 555111 4162711 

SFO07 SFO - San Francisco Int. Airport 19h 555019 4162530 

SFO08 SFO - San Francisco Int. Airport 19h 554921 4162213 

SFO09 SFO - San Francisco Int. Airport 19h 555093 4162160 

SFO10 SFO - San Francisco Int. Airport 19h 555304 4162069 

SFO11 SFO - San Francisco Int. Airport 19h 555491 4161986 
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APPENDIX 7.  SUMMARY OF SURVEY CONDITIONS.  
 

site date Temp 
(F) 

Sky (% 
cloud 
cover) 

Wind 
(miles per 

hour) 

notes 

Oakland Airport 
channel 

1/20/07 68 8 2  

Oakland Airport 
channel 

2/11/07 59 10 5 Traffic noise significant 

Oakland Airport 
channel 

3/4/07 54 80 2 Traffic noise moderate 

Oakland Airport 
channel 

3/12/07 73 30 7  

Oakland Airport 
channel 

3/21/07 48 - 3  

Oakland Airport 
channel 

3/31/07 51 2 2 Traffic noise moderate 

Arrowhead Marsh 04/09/07 56 10 4 Wind from NW at 4.5mph 

Arrowhead Marsh 03/29/07 51 0 1  

Bayfarm Island 03/23/07 50 0 3  

Bayfarm Island 02/16/07 50 100 2  

Bayfarm Island 01/23/07 45 15 2  

Blackie’s Creek/ 
Pasture 

02/06/07 - 95 -  

Blackie’s Creek/ 
Pasture 

03/05/07 - - - No weather data collected 

Blackie’s Creek/ 
Pasture 

03/25/07 999 50 7  

Cogswell Marsh 03/06/07 50 10 2  

Cogswell Marsh 02/05/07 49 40 2  

Cogswell Marsh 03/28/07 60 0 12 High wind at bayside survey 
stations before sunset 

Emeryville Crescent 02/04/07 - - - No weather data collected 

Emeryville Crescent 02/18/07 51 - 0  

Emeryville Crescent 03/04/07 53 95 1  

Greco Island North 03/22/07 69 10 5  

Greco Island North 04/05/07 61 10 9  

Greco Island North 03/02/07 44 5 2  
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site date Temp 
(F) 

Sky (% 
cloud 
cover) 

Wind 
(miles per 

hour) 

notes 

Martin Luther King, 
Jr. Shoreline 

03/22/07 55 0 3  

Martin Luther King, 
Jr. Shoreline 

02/02/07 54 10 4  

Martin Luther King, 
Jr. Shoreline 

03/03/07 65 30 3  

Newark Slough 02/17/07 59 10 9 Significant traffic noise 

Newark Slough 03/17/07 54 - 3 Significant traffic noise 

Newark Slough 01/16/07 50 5 6 Traffic noise lighter than 
usual 

North Marsh 02/18/07 60 2 9 Gusts to 12 mph 

North Marsh 01/17/07 55 0 2  

North Marsh 02/15/07 60 50 8  

Oyster Bay Regional 
Shoreline 

01/23/07 39 90 1  

Oyster Bay Regional 
Shoreline 

02/14/07 60 100 2  

Oyster Bay Regional 
Shoreline 

03/09/07 59 25 9  

Pickleweed Park 01/31/07 58 0 2 Moon just short of full; may 
expect reduced bird activity.

Pickleweed Park 03/05/07 67 10 3  

Pickleweed Park 03/25/07 58 10 3  

Sanchez Marsh 02/18/07 50 10 9 Gusts to 12 mph 

Sanchez Marsh 03/11/07 78 0 6 Traffic noise very loud. 

Sanchez Marsh 04/01/07 58 20 3 Traffic noise very loud. 

SFO - San Francisco 
Int. Airport 

03/23/07 51 0 5  

SFO - San Francisco 
Int. Airport 

04/01/07 51 20 2  

SFO - San Francisco 
Int. Airport 

03/11/07 68 5 6  

SFO - San Francisco 
Int. Airport 

03/01/07 54 10 10  

SFO - San Francisco 
Int. Airport 

04/07/07 61 100 3  
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APPENDIX 8.  COPIES OF CALIFORNIA CLAPPER RAIL SURVEY 
DATASHEETS. 
 

Available at the ISP Office 


