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1.0 Executive Summary 

The main purpose of this report is to provide current data on Cape Sable seaside sparrows 

(CSSS or the “sparrow”) breeding in small sparrow subpopulation D during completion and 

implementation of the C-111 Spreader Canal Western Phase I Project (C-111 SC Project). The C-

111 SC Project was designed to restore the quantity, timing and distribution of water delivered 

to Florida Bay via Taylor Slough and to improve hydroperiod and hydropattern in the area south 

of the C-111 Canal known as the Southern Glades and Model Lands. The U.S. Fish and Wildlife 

Service (USFWS or the “Service”) issued a Biological Opinion dated August 25, 2009 addressing 

concerns over potential effects of the C-111 SC Project on CSSS populations and designated 

sparrow critical habitat, including subpopulation D which is located in the eastern portion of the 

Everglades just east of Taylor Slough and west of the C-111 Canal. As part of the USFWS 

Biological Opinion, the South Florida Water Management District (SFWMD or the “District”) is 

required to measure the impact of the C-111 SC Project on sparrows and habitat in 

subpopulation D. As a result, we were contracted by the District to monitor and provide expert 

advice regarding potential effects to sparrows breeding in CSSS subpopulation D. 

This report is divided into three main sections. Section 2.0 is an introduction to this report, 

providing a brief overview of the C-111 SC Project and outlining potential effects on breeding 

sparrows in CSSS subpopulation D. Section 3.0 reports the results of field research on sparrow 

distribution and demography conducted during the 2012 sparrow breeding season. Section 4.0 

provides the results of a field experiment conducted during 2012 to test the efficacy of using 

acoustic monitoring as a technique to measure occupancy and abundance of sparrows. An 

overview of each of these sections is provided below. The final two sections of this report 

provide literature cited (Section 5.0) and appendices (Section 6.0). 

Section 2.0 

In the USFWS Biological Opinion dated August 29, 2009, the Service concurred with the 

determination by the U.S. Army Corps of Engineers (USACE or the “Corps”) that the C-111 SC 

Project “may affect, and is likely to affect” the endangered CSSS, and that the project “will 
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affect” designated CSSS critical habitat. Computer simulation modeling indicated that local 

conditions within CSSS subpopulation D critical habitat may be adversely affected by the C-111 

SC Project resulting in an increased hydroperiod in the area. Although CSSS numbers are 

extremely low in subpopulation D (<10 sparrows typically), there is concern over recent 

declines in all of the small, spatially isolated sparrow subpopulations. The recent declines across 

all small sparrow subpopulations (A, C, D and F) have been attributed to anthropogenic changes 

in water flows in the Everglades ecosystem. The federally endangered CSSS is restricted to 

short-hydroperiod marl prairies in the southern Everglades, and this habitat has been adversely 

affected by hydrologic changes ranging from too much water in some areas (e.g. 

subpopulations A and D) to too little water in other areas (e.g. subpopulations C and F). Further, 

high water levels have been associated with reduced occupancy of sites and reduced 

reproductive performance. Due to the restricted range of the CSSS and the limited number (and 

condition) of remaining subpopulations, the potential loss of any sparrow subpopulation 

increases the probability of extinction for the entire species. Thus, any potential anthropogenic 

changes to hydrologic conditions in subpopulation D that may adversely affect sparrow 

breeding habitat must be monitored closely. 

Baseline data related to the condition of critical habitat, hydrologic conditions and the sparrow 

population breeding in CSSS subpopulation D before completion and operation of the C-111 SC 

Project were established in 2011.  The present report focuses on field data collected during 

2012 in CSSS subpopulation D only as part of a continuing study to examine possible effects of 

the C-111 SC Project on sparrows breeding in this important CSSS subpopulation.  During 2012, 

we also tested the efficacy of using acoustic monitoring as a technique to estimate CSSS 

occupancy and abundance.  This technique, if proven successful, may provide a more efficient 

method for measuring CSSS occupancy and abundance than intensive territory mapping and/or 

helicopter surveys.    

Section 3.0  

The Cape Sable seaside sparrow population in subpopulation D remains extremely low with six 

males and two females observed during the 2012 breeding season.  However, we made some 
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positive observations during 2012 indicating that this ephemeral sparrow subpopulation is still 

persisting.  The presence of two females in the subpopulation was very positive; in 2011 we 

only observed a single female on a single day.  In 2012, both females were paired and nested.  

This was the first documented nesting in subpopulation D since 2010.  All three nests that were 

found hatched, and one apparently fledged one nestling.  While overall productivity remains 

very low in subpopulation D, it is promising that successful breeding did occur. 

The main problem facing CSSS subpopulation D remains the low population size and severely 

male-biased sex ratio.  Four of six males found on our study plot remained unmated in 2012.  

Interestingly, the only two males that were mated were returning males that were originally 

color-banded in subpopulation D in 2011 (the other four males present in 2012 were unbanded 

males new to the subpopulation).  The fact that two males returned to subpopulation D was an 

interesting observation in itself because in most years we see a return rate of zero for color-

banded birds.  Further, these males were not mated in 2011 so their return this year could be 

an indication that habitat conditions in subpopulation D have improved to the point where 

male sparrows are choosing to settle in the subpopulation despite the lack of females.   

Given the positive trends observed in CSSS subpopulation D in 2012, we recommend that 

intensive ground surveys and nest monitoring be continued in future years to document any 

negative changes that may be caused by the operations of the C-111 SC Project.  We also 

suggest that future research be focused on trying to understand causes for the male-biased sex 

ratio and possible ways to reduce the bias (perhaps through translocation of females, but only 

if habitat conditions in subpopulation D improve to the point that this is not detrimental to the 

overall sparrow population). 

Section 4.0 

During 2012, we conducted a field experiment to test the efficacy of using acoustic monitoring 

to measure CSSS site occupancy and abundance.  We deployed six remote recording devices in 

subpopulation D in the same area where we conducted intensive ground surveys and where 

ENP conducted helicopter surveys so that we could compare these monitoring techniques.  We 
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used the remote recording devices to make field recordings of the entire soundscape in 

subpopulation D daily throughout the CSSS breeding season, and developed a song recognizer 

to detect sparrows singing among other recordings.  We were able to successfully develop a 

CSSS song recognizer which allowed us to quickly scan many hours of field recordings to detect 

sparrows singing in subpopulation D.  Thus, the acoustic monitoring method deployed in 2012 

was successful to some degree.  However, there were several problems that we identified that 

limited the usefulness of this monitoring methodology. 

First, in order to estimate CSSS abundance using acoustic monitoring it is necessary to be able 

to distinguish individual male sparrows based on their song characteristics.  We found that 

there was not enough variation in CSSS song to enable us to build an individual recognizer with 

the acoustic software used for our analyses.  Second, we found that the field recorders 

themselves were not sensitive enough to record (or enable detection via a song recognizer) all 

sparrows singing at any given point in time.  Most importantly we found that the software often 

only detected a single male at times when multiple males were counter-singing simultaneously.  

These problems limited the usefulness of this technique to estimate sparrow abundance. 

However, we feel that acoustic monitoring does have some application for monitoring Cape 

Sable seaside sparrows.  We suggest that acoustic monitoring could be useful to survey areas 

currently under restoration to see if sparrows use the habitat at any time over the course of an 

entire breeding season.  The method would be much more cost effective than the cost of 

conducting the level of intensive ground surveys that would be required to detect sparrows in 

small subpopulations over the course of an entire breeding season. 

Finally, our comparison of survey methods revealed that the ENP helicopter surveys appeared 

to be quite effective at estimating CSSS site occupancy and abundance.  We do caution that 

intensive ground surveys are still necessary in order to document breeding and to measure 

demographic rates which are required to understand the current status of CSSS subpopulations.  

We suggest that a variety of monitoring methods be deployed depending on the desired goals 

during any given CSSS breeding season. 
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2.0 Introduction 

2.1 Purpose 

The Cape Sable seaside sparrow (Ammodramus maritimus mirabilis) is an endangered 

subspecies of the seaside sparrow that is restricted to short-hydroperiod marl prairies of the 

southern Everglades ecosystem. First listed under the Endangered Species Preservation Act in 

1967, the Cape Sable seaside sparrow (hereafter CSSS or just “sparrow”) has become an 

important indicator species for the Everglades and its restoration since the fate of the marl 

prairies, and thus the sparrow, is closely tied with the seasonal timing and spatial extent of 

water flows through the Everglades. Recent and past anthropogenic changes to water flows 

have negatively affected the entire Everglades ecosystem changing the vegetation in sparrow 

habitat dramatically. Over the past several decades the CSSS has experienced severe population 

declines due in large part to widespread degradation of the Everglades ecosystem (Pimm et al. 

2002; Cassey et al. 2007). However, the sparrow may benefit from unprecedented large-scale 

habitat restoration efforts currently underway. The Comprehensive Everglades Restoration Plan 

(CERP) was authorized by the United States Congress as part of the 2000 Water Resources 

Development Act with a primary goal of restoring natural water flows to the Everglades. CERP 

projects totaled an estimated $9.5 billion by October 2007 (CERP 2010), and approximately 

235,000 acres of land had been acquired by June 2010 as part of the restoration project 

(SFWMD 2010). The main purpose of this report is to examine the potential effects on the CSSS 

by one of the first major CERP restoration projects to be implemented: the C-111 Spreader 

Canal Western Phase I Project (C-111 SC Project).   

The C-111 SC Project was designed to restore the quantity, timing and distribution of water 

delivered to Florida Bay via Taylor Slough and to improve hydroperiod and hydropattern in the 

area south of the C-111 Canal known as the Southern Glades and Model Lands. The C-111 SC 

Project was designed to use a complex system of water detention areas, existing canals, canal 

plugs, levees, weirs and pump stations to reduce seepage losses from Taylor Slough, Southern 

Glades and Model Lands (Figure 2.1). The U.S. Army Corps of Engineers (USACE or the “Corps”) 

and the South Florida Water Management District (SFWMD or the “District”) are the parties 
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responsible for the design, construction and implementation of the C-111 SC Project. The U.S 

Fish and Wildlife Service (USFWS) issued a Biological Opinion dated August 25, 2009 addressing 

concerns over potential effects of the C-111 SC Project on CSSS populations and designated 

sparrow critical habitat (USFWS 2009). In this opinion, USFWS concurred with the Corps’ 

determination that the proposed project “may affect, and is likely to affect” the endangered 

CSSS, and that the project “will affect” designated CSSS critical habitat. These affects are 

restricted to three of the six extent CSSS subpopulations (B, C and D; Figure 2.2). One of these 

CSSS subpopulations (D) is located directly in the area predicted to be affected by the C-111 SC 

Project, with the current distribution of this subpopulation centered in the northwestern-

central portion of designated critical sparrow habitat located east of Taylor Slough and west of 

the C-111 Canal. Baseline data related to the condition of critical habitat, hydrologic conditions 

and the sparrow population breeding in CSSS subpopulation D before completion and operation 

of the C-111 SC Project were established in 2011 (Virzi et al. 2011a).  The present report focuses 

on field data collected during 2012 in CSSS subpopulation D only as part of a continuing study 

to examine the effects of the C-111 SC Project on sparrows breeding in this important CSSS 

subpopulation.   
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2.2 Figures 

 

 

Figure 2.1: Map of C-111 Spreader Canal Western Project design (courtesy of South Florida 

Water Management District). Approximate location of Cape Sable seaside sparrow (CSSS) 

subpopulation D indicted by red circle (added to map). 
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Figure 2.2: Cape Sable seaside sparrow (CSSS) distribution in the Florida Everglades. Green-

shaded areas represent historic extent of CSSS habitat (2000 data) by sparrow subpopulation (A 

through F). Red line indicates current (2007) CSSS critical habitat boundary in sparrow 

subpopulation D. Dashed line indicates boundary of Everglades National Park.     
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3.0 Cape Sable Seaside Sparrow Distribution and Demography in 
Subpopulation D 

 

3.1 Background 

Early field research on Cape Sable seaside sparrows breeding in subpopulation D began in 1981 

when Everglades National Park (ENP) conducted the first rangewide surveys for sparrows in all 

suitable habitat found in all sparrow subpopulations identified (A through F; see Figure 2.2 

above). These surveys, conducted annually since 1992, have provided valuable information 

about trends in the status and distribution of sparrows in subpopulation D over the past three 

decades. More intensive field research was started by Rutgers University in 2006, providing the 

first information on the breeding success and dispersal of sparrows in subpopulation D. This 

research, funded by ENP and the U.S. Fish and Wildlife Service (USFWS), was conducted 

annually until 2010 providing a wealth of demographic data about the sparrows recently 

attempting to breed in subpopulation D. During 2011 additional sparrow research in CSSS 

subpopulation D was funded by the South Florida Water Management District (SFWMD or the 

“District”) to gather baseline data about sparrows breeding in this subpopulation and to study 

potential effects caused by hydrologic changes that are anticipated to occur in this CSSS 

subpopulation as a result of the C-111 SC Project, which could have detrimental effects on 

sparrow habitat in this area (USFWS 2009, Virzi et al. 2011a). During 2012, we were contracted 

by the District to conduct additional field research during the sparrow breeding season in an 

ongoing effort to study the effects of the C-111 SC Project as it becomes operational. Our main 

objectives of the current study were, i) gather distributional and demographic data in CSSS 

subpopulation D; and ii) to study the efficacy of using acoustic monitoring as a technique to 

estimate occupancy and abundance of sparrows.  The results of the second objective are 

reported separately in Section 4.0 below. 
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3.2 Methods 

3.2.1 Ground Surveys 

During 2012, we conducted intensive ground surveys in subpopulation D throughout the CSSS 

breeding season. Ground surveys began on 26-Mar and continued until 28-May. Ground 

surveys were discontinued earlier than in 2011 because of poor field conditions in 

subpopulation D caused by heavy rain events that occurred in late May, and since sparrow 

breeding activity began to end at approximately the same time.  Surveys were conducted two 

days per week on average, typically by two researchers (range 1-3 researchers per day). 

Researchers walked into the core area of the sparrow population in subpopulation D east of 

Aerojet Road and south of the East-West Road, intensely surveying the area between the 

following ENP helicopter survey sites: rprse-22 to 24 and rprse-31 to 33 (Figure 3.1). Our 

ground surveys were focused on this area since this is where sparrows nested in subpopulation 

D in recent years (2006-2011) and where intensive monitoring was conducted to obtain 

baseline data in 2011 (Virzi et al. 2011a). Further, we expected sparrows to establish territories 

in 2012 in the same area where males held territories in 2011 due to strong philopatry and the 

influence of conspecific attraction on territory establishment of any returning or new male 

sparrows in the subpopulation this year (Virzi et al. 2012). 

During ground surveys researchers recorded the location of any sparrows observed and 

documented behavior. Locations were recorded with a handheld GPS device (Garmin GPSmap 

76CSx) for later analysis in a geographic information system including territory mapping. During 

surveys, singing male sparrows typically are observed first since they are more conspicuous. 

Females are more difficult to locate. As such, any time a male sparrow was encountered 

additional time was spent in that area in an attempt to document the presence of a female on 

the territory (typically 1-2 hrs, often over several occasions). If a female was observed on a 

particular territory additional time was spent in an attempt to document breeding. Often, an 

entire morning may be spent trying to locate a single nest if breeding behavior is observed. 
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3.2.2 Nest Monitoring 

We monitored all nests found in subpopulation D until completion of the nesting attempt (fledging 

or failing). After nests were found the locations were recorded with a handheld GPS device and 

marked with flagging tape tied to vegetation in order to facilitate relocation of the nests for 

monitoring. Nests were visited multiple times (2 days per week on average) during the incubation 

and brooding periods (approximately 12 and 9 days, respectively) in order to determine their fate. 

Researchers recorded the fate of nests as successful (fledged at least one nestling) or failed (loss of 

entire brood) and documented any evidence of probable cause of failure. We report apparent 

productivity measures (e.g. hatch rate, fledge rate, nestlings per successful pair, clutch size) rather 

than more sophisticated daily nest survival rates (e.g. using logistic models in Program MARK) due 

to the small sample size expected in subpopulation D.  Hatch rate is the proportion of nests found 

that hatch; fledge rate is the proportion of broods (hatched nests) that fledge at least one nestling; 

nestlings per successful pair is the total number of nestlings fledged in the subpopulation divided 

by the total number of successful broods; clutch size is the total number of eggs laid in a single nest 

attempt. 

3.2.3 Mark-Recapture Data 

In order to study demographic patterns in subpopulation D we continued to color-band individual 

sparrows and resight previously color-banded individuals to gain information for a long-term mark-

recapture study of the CSSS.  Sparrows were captured on breeding territories using mist-nets, 

following well-established protocols.  Leg bands were applied to all sparrows captured to enable 

later identification of individuals.  We placed a metal USFWS band and three plastic color bands on 

each sparrow’s legs: the combination of which identifies an individual.  Our ground surveys 

included resighting previously color-banded individuals which could be done with binoculars or a 

spotting scope rather than recapturing individuals thus limiting handling. 
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3.3 Results and Discussion 

3.3.1 Current Status and Distribution 

Cape Sable seaside sparrow subpopulation D continues to hold very few sparrows. This 

subpopulation had experienced a continual decline since its 1981 estimate of 400 sparrows. 

Habitat in this area appears to have suffered from high water levels since 2000. Consequently, 

sawgrass dominates the area with only small drier patches of muhly grass acting as island 

refuges for breeding sparrows. These patches of suitable habitat may have increased 

moderately in recent years, due in part to prolonged drought conditions that prevailed recently 

in South Florida (Virzi et al. 2011a). It is possible that the sparrow population has responded 

favorably in recent years as a result of these recent habitat changes, and we did observe some 

additional positive trends during 2012.   

Periodic intensive ground surveys were conducted in subpopulation D over a 10-week period 

during the 2012 sparrow breeding season. All sparrows detected in our ground surveys in 

subpopulation D during 2012 were located between Aerojet Road and the C-111 Canal, all on 

SFWMD land (Figure 3.2 and Appendix 2). The core CSSS population was located in the same 

area where sparrows occurred in subpopulation D in 2011. We walked into our study plot from 

Aerojet Road to the ENP helicopter survey site “rprse-22” along the dirt road created by 

SFWMD to a new water monitoring station that was constructed in 2011.  We intensively 

surveyed the area extending from “rprse-22” east to “rprse-24”, then south to “rprse-33” and 

west to “rprse-31”. At times we also accessed the site by walking west from the C-111 canal 

towards ENP helicopter site “rprse-34”; this provided some additional surveying further 

southeast than our main study plot (no sparrows were observed in this area). 

In total, six male sparrows were observed in subpopulation D in 2012 which is the same number 

of males observed in 2011. Two of these birds were returning males from previous years (see 

Section 3.3.3 below). The remaining males were captured and color-banded this year, thus all 

male sparrows known to be in subpopulation D were marked and could be identified by 

individual during 2012. Territory mapping showed that five of these males had well-established 
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territories while one male wandered over a somewhat larger area that overlapped other 

territories during the course of the breeding season (Figure 3.2). Territory mapping began on 

12-Mar and ended on 28-May (territory polygons shown in Figure 3.2 reflect an average of 15.7 

GPS points per individual tracked).   

Two female sparrows were observed in subpopulation D during the 2012 breeding season, and 

both were mated with a male. During 2011, only one female sparrow was observed and she 

was only seen on a single day (i.e., she was unmated).  While it is encouraging that two female 

sparrows were observed in subpopulation D in 2012, four of the six male sparrows (67%) 

remained unmated. This resulted in a male-biased sex ratio of 0.75 in 2012, which is similar to 

the rates observed in subpopulation D regularly over recent years; during 2011 and 2010 we 

documented male-biased sex ratios of 0.86 and 0.78, respectively (Virzi et al. 2011b, Lockwood 

et al. 2010).  This is a trend that we have observed in other small sparrow subpopulations in 

general. Both of the female sparrows observed in subpopulation D mated with returning male 

sparrows and nested (see Sections 3.3.2 and 3.3.3 below for further discussion). Both female 

sparrows were color-banded in 2012, thus the entire known breeding population in 

subpopulation D was marked by the end of the breeding season. 

3.3.2  Nest Monitoring Results 

We located three sparrow nests in subpopulation D in 2012 (Figure 3.2 and Appendix 1), 

documenting breeding in this subpopulation for the first time since 2010. These nests were 

initiated by two different breeding pairs of sparrows in subpopulation D: recorded as pairs D 08 

and D 09.  Both of the males in these pairs (RWYL_ORAL and DPWK_ORAL, respectively) were 

returning males that were banded in subpopulation D in the previous year (see Section 3.3.3 

below).  Interestingly, these were the only returning male sparrows in subpopulation D, and the 

only males to find mates and breed. Both of the female sparrows in these pairs (RWWK_ORAL 

and DPWH_ORAL, respectively) were presumably new females in subpopulation D in 2012. 

All three of the nests found in subpopulation D were early-season nests (i.e. nests initiated 

before 01-Jun), which typically have higher nest survival rates than late-season nests (Baiser et 
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al. 2008).  The mean clutch size was 3.7 eggs per nest (SD = 0.6). All three of the nests initiated 

hatched (100% hatch rate), and one nest possibly fledged a single chick in 2012 (33% fledge 

rate).  Thus, recruitment into subpopulation D remains extremely low.  Both of the failed 

broods were due to unknown predation.  Although small sample size limits comparative 

analyses, the average clutch size and apparent hatch and fledge rates are within the ranges 

expected based on previous CSSS research and are positive evidence that successful breeding 

can and did occur in subpopulation D (Baiser et al. 2008, Boulton et al. 2011, Gilroy et al. 

2012b). 

3.3.3  Mark-Recapture Data 

During 2012, two male sparrows that were color-banded in subpopulation D in the previous 

year returned to breed.  We did not resight any other sparrows color-banded in previous years 

in subpopulation D during 2012.  Thus, we observed a return rate of only 33% which is nearly 

50% of the rate expected based on previous CSSS research (Boulton et al. 2009, Gilroy et al. 

2012a).  We banded all four of the remaining male sparrows and both of the female sparrows 

observed in subpopulation D in 2012. This brought the total color-banded sparrow population 

to eight adult sparrows by the end of the 2012 field season (Table 3.1).  All of the newly-banded 

males wandered somewhat during the spring, which is typical of unmated male sparrows.  Two 

of these males disappeared shortly after banding, to be replaced by new males occupying 

similar areas.  We also color-banded three nestlings during 2012, but only one of these 

nestlings was thought to have fledged. 

The only between-subpopulation movement documented in 2012 was one of the banded 

females from subpopulation D that moved to subpopulation B in late-May.  This female was still 

on her territory in subpopulation D in late-May, but was later observed in subpopulation B on 

13-Jun during ground surveys conducted in our Old Ingraham Highway study plot.  The other 

female sparrow observed in subpopulation D had disappeared from our study plot by early-

May. 
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3.3.4 Conclusions 

Our research in CSSS subpopulation D in 2012 showed some promising trends in this small and 

ephemeral sparrow subpopulation.  First and foremost we documented the presence of two 

female sparrows in the subpopulation in 2012, and both of these females were mated and 

nested this year.  This was the first time that sparrows nested in subpopulation D since 2010.  

Further, one of the breeding pairs appeared to have nested successfully in 2012, fledging one 

nestling.  While the overall productivity in subpopulation D remains extremely low due to the 

very small population size and a continued lack of enough females so that all males could be 

mated, the data collected this year do offer some hope that this subpopulation is persisting.  

Another positive observation was the return of two color-banded male sparrows that were 

initially banded in the subpopulation in the previous year.  Typically, all of the male sparrows 

found in subpopulation D each year are unbanded despite our efforts to band all males each 

year.  Thus, the return rate is typically zero.  The fact that two males (33%) returned in 2012 

could be an indication that habitat conditions were favorable enough to encourage these males 

to make the decision to establish territories in the same area two years in a row despite the 

absence of females the previous year, but this is just speculation.  Still, the observation of 

returning males, new females, and successful breeding in subpopulation D is promising.  
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3.4 Tables and Figures 

 

Table 3.1:  Color-banded adult Cape Sable seaside sparrows in 

subpopulation D in 2012.  Two sparrows were returning individuals 

originally color-banded in 2011 (DPWK_ORAL and RWYL_ORAL) and 

the remaining six sparrows were color-banded during 2012.  Colors: 

GR=green, BL=blue, PU=purple, BK=black, YL=yellow, LG=light green, 

DP=dark pink, WH=white, WK=black/white, RW=red/white, OR=orange, 

AL=aluminum. 

USFWS Band 

# 

Banding_Date Color_Left Color_Right Sex 

1861-40090 4/2/2012 GRBL ORAL F 

1861-40091 4/2/2012 PUBK ORAL F 

1861-40096 4/16/2012 ORBK ORAL M 

1861-40098 4/18/2012 YLLG ORAL M 

1861-40099 4/18/2012 DPWH ORAL M 

2291-49526 4/27/2012 YLBL ORAL M 

1861-40071 4/15/2011 DPWK ORAL M 

1861-40077 5/31/2011 RWYL ORAL M 
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Figure 3.1:  Map of 2012 study area in Cape Sable seaside sparrow (CSSS) subpopulation D.  

CSSS surveys were conducted in all areas east of Aerojet Road and west of the C-111 Canal 

where sparrows were located during the 2011 field season (red circles).  Survey effort was 

generally greatest in the area between Everglades National Park helicopter survey sites (black 

circles) rprse-22 to 24 and rprse-31 to 33. 



21 
 

 

 

Figure 3.2:  Location of Cape Sable seaside sparrow (CSSS) territories in subpopulation D during 

the 2012 breeding season.  Black circles correspond to Everglades National Park helicopter 

survey sites.  Six male sparrows were observed singing on apparent territories during 2012.  

Territories are color-coded by unique color-band combinations for each male sparrow; red 

tones indicate breeding males and blue tones indicate single males.  Red circles correspond to 

locations of sparrow nests monitored during 2012.  Black ‘x’s indicate additional locations of 

CSSS activity (unidentified individuals).   One of the males (GRBL_ORAL) wandered widely across 

the subpopulation over the course of the breeding season.   
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4.0 Acoustic Monitoring of Cape Sable Seaside Sparrows 

 
4.1 Background 

In addition to conducting intensive ground surveys for breeding sparrows in subpopulation D in 

2012, we tested the efficacy of using remote acoustic monitoring devices to measure Cape 

Sable seaside sparrow occupancy and abundance.  The use of acoustic monitoring to survey for 

rare and threatened species has received much attention in scientific literature recently 

(Acevedo and Villaneuva-Rivera 2006, Laiolo et al. 2007, Laiolo 2010, Pieretti et al. 2011, Xia et 

al. 2010).  There have been great advances in technology in remote recording devices, such as 

the SM2 Song Meter by Wildlife Acoustics, Inc. used in our study (Figures 4.1 and 4.2).  The 

basic concept is that these devices can be left in the field to record the entire soundscape over 

long periods of time (e.g., an entire breeding season), and the recordings can then be used to 

identify individual species occupying the habitat.  Specialized sound analysis software has been 

developed to build song recognizers to detect vocalizations of the species of interest.  The use 

of song recognizers to detect the species of interest saves a tremendous amount of time that 

would otherwise be required if field recordings were audibly or visually inspected (via 

sonograms) because of the large amount of sound data that is collected.  We decided to use the 

Song Scope software developed by Wildlife Acoustics, Inc. to build a CSSS song recognizer 

because (1) the software was developed specifically for use with the same company’s SM2 Song 

Meters and (2) because the software was designed for detecting vocalizations of species of 

interest in field recordings which are often very noisy. 

This technique, if proven successful, may provide a more efficient method for measuring CSSS 

occupancy and abundance than intensive territory mapping.  Further, this method may provide 

a more accurate measure of sparrow occupancy and abundance over a larger spatial extent 

than territory mapping or helicopter surveys, and may be more cost-effective.  It has been 

shown previously that helicopter surveys may not provide an accurate measure of sparrow 

occupancy and abundance, and these surveys are extremely expensive to implement (Virzi et al. 
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2011a).  During 2012 we deployed six remote song recording devices (SM2 Song Meters) in our 

intensively monitored CSSS study plot in subpopulation D (Figure 4.3 and Appendix 3).   

Song recordings were analyzed using Song Scope to detect singing male sparrows to estimate 

site occupancy and to attempt to identify individual sparrows in order to estimate abundance.  

Conducting the acoustic monitoring study in the same area where intensive territory mapping 

and helicopter surveys were planned also allowed us to compare the three monitoring 

techniques to determine which is most accurate and cost-effective.  Thus, recommendations 

can be made as to the most efficient method to be implemented in future years to meet the 

requirements for sparrow monitoring in the USFWS Biological Opinion.    

4.2 Methods 

4.2.1 Study Design 

We selected the locations for the six remote recording devices deployed in subpopulation D based 

on three main objectives (Figure 4.3).  First, we chose the overall study area based on the location 

of CSSS territories in 2011 which was the most likely area where sparrows would settle in 2012 due 

to the strong influences of philopatry and conspecific attraction on territory establishment 

decisions in the CSSS (Virzi et al. 2012).  Second, we wanted to test the sensitivity of the recording 

devices so our study design called for placement of the devices far enough apart to avoid significant 

overlap in recordings, with at least one device in a central location that was expected to be close 

enough to allow some overlap in recordings.  Based on our review of documentation from Wildlife 

Acoustics, Inc. and discussions with support staff from the company regarding the expected 

sensitivity of the SM2 Song Meters we anticipated that the recording devices would be able to 

detect sparrows singing from approximately 500 m away.  This allowed us to place the recording 

devises at the location of ENP helicopter survey sites which were 1000 m apart.  This helped us to 

meet our third objective regarding the location of the recording devices, which was to place them 

in locations that would enable us to compare our results with those reported by ENP.  We places 

five of the six units at the exact location of ENP helicopter survey sites, and the sixth unit (CSSS05) 
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was placed in a location central to the other units in the area where CSSS activity was highest in the 

previous year. 

4.2.2 Field Recordings 

In order to build a song recognizer in Song Scope we needed to collect CSSS song data that could be 

used as training data to develop a recognizer model.  Thus, we used a handheld field recording 

device (Sennheiser model 21/22) to make high quality recordings of male CSSS song.  We recorded 

sparrows in three different subpopulations (A, B and D) in order to obtain a large enough sample 

size of sparrows to allow development of the CSSS recognizer to measure occupancy and to 

capture enough individual variation to develop an individual recognizer to measure abundance (see 

Section 4.2.3 below).   

Field recordings in subpopulation D were made using six SM2 Song Meters set to record the 

soundscape daily, beginning on 15-Mar and continuing until sparrow breeding activity ceased in the 

subpopulation.  The Song Meters were programmed to record data daily for a 4-hour period 

beginning 30 minutes after sunrise which is the peak time of CSSS activity during the breeding 

season.  All Song Meters were synchronized to ensure recordings were made at exactly the same 

times daily.  We used a sample rate of 16,000 Hz, which was twice the expected peak frequency of 

CSSS songs based on a preliminary analysis of individual field recordings (recommended).  Each 

Song Meter was fitted with two 16 GB mini-SD flash memory cards, which allowed the units to 

record for approximately 24 days based on our programming before memory resources were 

depleted.  The units were powered by four D-cell batteries, which allowed for approximately 35 

days of recording before power resources were depleted.  We visited each recording unit every 14 

days (approximately) to replace the memory cards, collect data, and test battery charges to ensure 

that data was recorded continuously throughout the study periods with no interruption. 
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4.2.3 Analytical Methods 

We used the Song Scope software developed by Wildlife Acoustics, Inc. (version 4.1.3A) for all 

sound analyses.  We describe some of the pertinent information necessary for development of 

the song recognizer used in our study and our model validation approach below; however, we 

refer readers to the Song Scope documentation for a more detailed description of this software 

and the methods used to construct and validate recognizers (Wildlife Acoustics, Inc. 2012). 

The first step in developing a song recognizer is to obtain high quality field recordings of the 

species of interest to be used as training data for the recognizer model.  We obtained CSSS 

recordings from individual males from three subpopulations, as discussed previously.  Next, we 

annotated these recordings to segregate the highest quality songs of sparrows from other 

sounds that might interfere with recognizer development.  Once annotated, these portions of 

songs become the actual training data used in the recognizer model.  We chose to use songs 

from males in several subpopulations because there were not enough individuals in 

subpopulation D to provide enough variation to adequately develop a CSSS recognizer. 

Once the training data was entered into Song Scope, we constructed a first pass CSSS 

recognizer using the default settings for all model parameters (for a list of the final model 

parameters that were used in our CSSS recognizer see Table 4.2 in the Results).  This is the 

suggested procedure for developing song recognizers in Song Scope because there is some 

degree of trial-and-error required in creating recognizers.  However, many model parameters 

can be modified based on the sound qualities of the vocalizations of the species of interest.  In 

our case, models were created by adjusting these parameters in a systematic approach, 

adjusting levels of individual parameters one at a time (based on observed characteristics of 

CSSS songs) until a final model was achieved which had the lowest error rates (discussed 

below).  For example, the frequency range of actual CSSS songs was determined to be between 

4,800 Hz – 8,600 Hz thus this parameter was adjusted accordingly in the recognizer model 

(Song Scope uses a log scale for these parameters in recognizer).  We also chose to limit the 

frequency band to between 2,000 Hz – 8,000 Hz to exclude low and high frequency sounds that 
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were recorded by the Song Meters and that were expected to impede detection of sparrows.  

The parameters Max Resolution and Max Song were also adjusted to appropriate levels based 

on analysis of individual CSSS recordings. 

Two of the more important parameters are Maximum Complexity and Dynamic Range.  These 

model parameters required the most experimentation to determine the appropriate settings to 

achieve the best model.  Once an apparently well-performing recognizer was developed, we 

experimented with these parameters and determined that a simpler model with a reduced 

Maximum Complexity (value = 28) and a lower Dynamic Range (value = 28 dB log scale) were 

most appropriate.  We created 15 separate CSSS recognizers before settling on a final best 

model based on the validation procedure described below. 

The first recognizer model validation procedure was conducted automatically by the Song 

Scope software.  Models with the low Cross Training (CT) scores and low CT Error are 

considered the best performing models by Song Scope (Wildlife Acoustics, Inc. 2012).  High CT 

scores are considered any values > 50%.  Low CT Error rates are considered any standard 

deviation < 15%.  The second model validation procedure was performed outside of Song Scope 

as an additional test of model performance.  After running the final CSSS song recognizer model 

on the field recordings made with the SM2 Song Meters, we validated the results by examining 

the rates of True Positive Predictions (TP), False Positive Predictions (FP) and False Negative 

Predictions (FN).  High error rates by any of these causes could be an indication of a poorly 

performing recognizer model.   

To determine the TP, FP and FN error rates we visually inspected all Song Scope detection 

results in the field recordings derived using the final CSSS song recognizer.  We scored CSSS 

detections as either correct sparrow detections (TP) or false sparrow detections (FP).  We also 

visually inspected the results to look for any sparrows that were singing but were not detected 

by the recognizer (FN).  For all FP and FN detections, we also scored the results to indicate 

possible causes of these errors (e.g., low dB level of a CSSS could result in a FN, detection of a 

Red-winged Blackbird as a CSSS could result in a FP).  Finally, we tallied the total number of 
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Cape Sable seaside sparrows singing at each detection point and compared the number of 

actual sparrows singing with the number of sparrows detected as an additional test of the 

accuracy of using a song recognizer to estimate abundance.   

4.3 Results and Discussion 

4.3.1 Field Recordings 

We made 189 recordings of 42 individual Cape Sable seaside sparrows in three subpopulations 

in 2012 for use in development of a song recognizer using the Song Scope software by Wildlife 

Acoustics, Inc.  We made recordings of all six male sparrows present in subpopulation D in 

2012, 16 male sparrows located in subpopulation A, and 20 male sparrows located in 

subpopulation B.  The mean number of recordings per individual was 2.7 (range 1 – 7).  We 

annotated all recordings using Song Scope, and selected 127 for inclusion in our song recognizer 

model (excluding any noisy recordings). 

We collected 1,568 hours of field recordings (392 recording days) using six SM2 Song Meters 

deployed in CSSS subpopulation D between Mar-May 2012 (Table 4.1).  These data were used 

to test the efficacy of using a CSSS song recognizer developed in Song Scope to detect singing 

male sparrows recorded in the field over the duration of the sparrow breeding season. 

4.3.2 CSSS Recognizer 

Using Song Scope, we were able to develop a recognizer that was successful at detecting male 

CSSS song (see Table 4.2 for final model parameters).  We tested 15 different recognizer 

models before settling on a final model that best detected CSSS song with adequate error rates.  

Validation of the final model based on the Song Scope software indicated that the model 

performed quite well (Table 4.3: Cross Training Error = 77.92% +/- 6.22%).  The best model was 

somewhat less complex than initial trials (Maximum Complexity = 28) with improved error rates 

observed as complexity was reduced within models.  Unfortunately, while Song Scope was 
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useful for developing a CSSS song recognizer the software was not able to distinguish the song 

of individual sparrows.  This could be due to a lack of sensitivity in the Song Scope software or 

due to a lack of enough variation in CSSS song among individuals, which we suspect is the case.  

Likely, both of these factors contributed to the inability to develop an individual recognizer.  

Because we could not develop an individual recognizer in Song Scope, we could not use the 

software to estimate CSSS abundance.  However, the software was still useful to examine CSSS 

site occupancy. 

The CSSS song recognizer developed based on the final model was run on all recording data 

collected by the six remote recording devices deployed in subpopulation D from Mar-May 2012.  

We found that using a Minimum Quality of 20 and a Minimum Score of 72 provided the lowest 

error rates.  The parameter values selected were based on the average values for CSSS 

detections made by Song Scope in the initial recognizer development process.  In total, the 

Song Scope recognizer made 4,565 detections of vocalizations that were classified as CSSS song 

(Table 4.4 and Figure 4.4). Of the total detections made there were 2,355 TP detections (52%) 

and 2,210 FP detections (48%).  There were 379 FN detections based on visual inspection of the 

Song Scope results which equated to a FN error rate of 14% (Table 4.4 and Figure 4.5).  The low 

FN error rate was a very positive result because we had hoped to develop a recognizer that 

limited the number of actual CSSS present in the subpopulation that were not detected. 

Most sparrow activity occurred in the area near recording unit CSSS05, and to a lesser degree 

near CSSS02 (Figures 4.4 and 4.6).  No CSSS detections (TP or FN detections) were made at 

CSSS06, and few detections were made at any of the other recording units.  Based on our 

ground survey results (Figure 4.6) we would expect most sparrows to have been detected by 

CSSS02 and CSSS05; however, the results from the other recording units are still surprising.  

Sparrows were clearly singing at some point within the 500 m buffer around each recording 

unit, which is the area where we expected the devices to be able to detect and record song.  

The lack of detection at the other recording units is an indication that the devices were not as 

sensitive as anticipated; a major flaw in the devices if the purpose is to detect sparrows over 

large spatial scales.  We are relatively confident that our initial programming of the SM2 Song 
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Meters should have set the devices to their maximum sensitivity, and our CSSS recognizer 

developed in Song Scope appeared to be a very good model for detecting sparrows.   

As a further test of the ability of our CSSS recognizer to detect male sparrows, we examined the 

field recordings made at CSSS02 and CSSS05 more closely to derive a detection rate estimate.  

We looked at a subset of all field recordings made at these two units (May only) and compared 

the total number of CSSS detected by the recognizer (i.e., the total number of sparrows rather 

than total song detections) to the actual number of CSSS singing at each detection location 

identified by the recognizer.  We found that the overall detection rate was 0.76 at CSSS02 and 

0.95 at CSSS05, providing strong evidence that the Song Scope recognizer was detecting most 

sparrows that were singing (Table 4.5).  In our opinion, this provides evidence that the 

recognizer performed well and that any lack of detection of sparrows was likely caused by a 

lack of sensitivity in the recording devices themselves. 

The CSSS recognizer developed in Song Scope was useful for examining site occupancy, but as 

mentioned previously it was not useful to estimate sparrow abundance because we could not 

develop an individual recognizer.  The high detection rates presented above may lead one to 

believe that Song Scope could be used to estimate sparrow abundance; however, closer 

examination of results reveal another problem.  Visual inspection of the field recordings 

revealed that on most occasions a single sparrow was singing at one time due to the low 

number of male sparrows present in subpopulation D.  In fact, we observed two males counter-

singing at only six of 43 detections (14%) made by Song Scope when analyzing the CSSS02 data.  

We observed two males singing at 46 of 964 detections (5%) in the CSSS05 results, and three 

males singing simultaneously at only two detections.  When multiple sparrows were found 

singing based on visual inspection of the Song Scope results, in most instances the CSSS 

recognizer failed to detect more than one sparrow.  Often, the source of the FN error (sparrows 

singing but not detected) was apparently due to the low dB level of one male’s song (Figure 

4.7).  The inability of the CSSS recognizer to detect multiple males counter-singing is further 

evidence that the Song Scope software is likely not useful to estimate CSSS abundance. 
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Finally, we quantified potential sources of FP and FN errors made by Song Scope when running 

the CSSS recognizer on field recordings.  False positive errors were caused by a variety of 

acoustic sources that were incorrectly detected as CSSS songs (Figure 4.8).  The most common 

source of error was surprisingly caused by vocalizations made by Common Nighthawks.  We 

had expected Red-winged Blackbirds to be the largest source of error due to the similarity 

between their song and CSSS songs (Figure 4.9).  However, it appears that when multiple 

Common Nighthawks were calling at once, or when their calls were combined with other error 

sources, the CSSS recognizer had difficulty distinguishing them from sparrows.  The largest 

source of FN errors was clearly low dB level of CSSS songs (Figure 4.10).  

4.3.3 Comparison of Survey Techniques 

Our ground surveys in subpopulation D provide the best estimate of CSSS abundance in our 

study plot.  We observed six male sparrows during the 2012 breeding season.  Due to our 

intensive effort in conducting ground surveys (see Section 3.0 above) we are confident that we 

observed all male sparrows with territories in subpopulation D this year.  Thus, our ground 

surveys provide a relatively reliable estimate of CSSS abundance to compare to other survey 

techniques. 

As discussed in Section 4.3.2, we were unable to distinguish individual male sparrows by their 

song thus we could not use our acoustic monitoring data to estimate sparrow abundance as we 

had hoped.  The inability to estimate CSSS abundance is a major shortcoming of the acoustic 

monitoring technique utilized in this study.  However, as discussed previously acoustic 

monitoring with remote recorders may be useful in other ways including measuring site 

occupancy and habitat use over large spatial and temporal scales.  We were able to compare 

the results of our acoustic monitoring with results from ENP helicopter surveys conducted in 

subpopulation D in 2012.  This allowed us to further assess the efficacy of using acoustic 

monitoring as a tool to measure sparrow occupancy and abundance, and to assess the accuracy 

of the ENP surveys in a small sparrow subpopulation. 
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Everglades National Park conducted helicopter surveys on 27-Apr at five of the six sites where 

we deployed remote devices in CSSS subpopulation D in 2012 (Table 4.6).  CSSS05 was the only 

recording unit that was not placed at an ENP survey site.  The ENP surveys detected male 

sparrows at three of the five sites surveyed in our study plot.  Using the song recognizer 

developed in Song Scope, we detected male sparrows singing at a single site (CSSS05).  Thus, 

the remote recorders did not detect any of the sparrows that the ENP observers detected 

despite the fact that they were operating at the same time as the helicopter surveys.  The ENP 

surveys detected a total of five male sparrows in our subpopulation D study plot while our 

remote recording devices detected only two males. 

These results further highlight the difficulty of using the SM2 Song Meter in any attempt to 

measure sparrow abundance, and provide evidence that occupancy might also be represented 

poorly using the remote recorders.  The problem likely is related to the sensitivity of the remote 

recorders; the devices seem to have missed recording (or detecting via the recognizer) 

sparrows that were apparently singing within the range that humans could detect singing males 

in the field.  We had anticipated that the SM2 Song Meter would be more sensitive than human 

hearing based on discussions with support staff from Wildlife Acoustics, Inc., however, this does 

not appear to be the case.  It is possible that there was detection error made by ENP observers 

(i.e., observers may have misidentified other birds as CSSS); however, this is unlikely due to the 

training of all ENP observers.  Additionally, the ENP surveys recorded five CSSS which was close 

to the actual count of six male sparrows known to be holding territories in the study area 

indicating that the ENP surveys were likely accurate.  

4.3.4 Conclusions 

Our results provide evidence that Cape Sable seaside sparrow abundance cannot be estimated 

accurately using acoustic monitoring.  Our inability to develop an individual recognizer did not 

allow us to estimate abundance because we could not differentiate between individual males in 

our field recordings.  Further, we observed that the CSSS song recognizer could not detect 

multiple males counter-singing well which also limited the usefulness of this technique to 
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estimate abundance.  However, the acoustic monitoring technique deployed here could still be 

useful for other purposes. 

We found that the SM2 Song Meters did successfully record Cape Sable seaside sparrows 

singing throughout the landscape.  The devices seemed to lack some sensitivity in recording, 

but they did record sparrows nonetheless.  Importantly, we were able to develop a recognizer 

to detect CSSS song.  Thus, the remote recording devices could be used to collect sound data in 

sparrow habitat which could later be used to detect CSSS occupancy with some degree of 

accuracy.  By developing a CSSS song recognizer, we were able to scan a large amount of field 

recordings relatively quickly to detect sparrows.  While we did see some unexpected results 

when trying to compare our field recordings to the ENP helicopter surveys, we still feel that 

there could be some application for this monitoring technique.  We suggest that acoustic 

monitoring could be useful to survey areas currently under restoration to see if sparrows use 

the habitat at any time over the course of an entire breeding season.  The method would be 

much more cost effective than the cost of conducting the level of intensive ground surveys that 

would be required to detect sparrows in small subpopulations. 

Finally, our comparison of survey methods revealed that the ENP helicopter surveys appeared 

to be quite effective at estimating CSSS site occupancy and abundance.  We do caution that 

intensive ground surveys are still necessary in order to document breeding and to measure 

demographic rates which are required to understand the current status of CSSS subpopulations.  

We suggest that a variety of monitoring methods depending on the desired goals be deployed 

during any given CSSS breeding season. 
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4.4 Tables and Figures 

Table 4.1:  Summary of field recording data collected at six remote recording units 

deployed in Cape Sable seaside sparrow subpopulation D in 2012. 

Recording 

Unit 

Date 

Deployed 

Date 

Removed 

Recording 

Days 

Recording 

Hours 

CSSS01 3/15/2012 5/21/2012                      67                       268  

CSSS02 3/15/2012 5/28/2012                      74                       296  

CSSS03 3/15/2012 5/25/2012                      71                       284  

CSSS04 3/15/2012 5/25/2012                      71                       284  

CSSS05 3/15/2012 5/31/2012                      77                       308  

CSSS06 4/24/2012 5/25/2012                      32                       128  

Total                      392                    1,568  
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Table 4.2:  Model parameters used in final Cape Sable 

seaside sparrow song recognizer developed in Song Scope 

software (Wildlife Acoustics, Inc.).  The final two 

parameters (Minimum Quality and Minimum Score) were 

settings used when applying the final song recognizer to 

field recordings to detect sparrows. 

Model Parameter Value 

Sample Rate (Hz) 16,000 

Max Sample Delay 64 

Maximum Complexity 28 

Maximum Resolution 8 

FFT Size 256 

FFT Overlap 1/2 

Frequency Minimum (log scale) 32 

Frequency Range (log scale) 96 

Amplitude Gain (dB) 0 

Background Filter (s) 1 

Max Syllable (ms) 1,402 

Max Syllable Gap (ms) 315 

Max Song (ms) 1,506 

Dynamic Range (dB) 28 

Algorithm  2 

  

Minimum Quality                 20  

Minimum Score                 72  
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Table 4.3:  Model results for final Cape Sable seaside 

sparrow song recognizer developed in Song Scope software 

(Wildlife Acoustics, Inc.).   

Results Value Error 

Cross Training 77.92% +/- 6.22% 

Total Training 77.82% +/- 7.22% 

States 27 na 

Vectors 8 na 

Syllables 6 na 

State Usage 7 +/- 2 

Mean Syllables 70 +/- 25 

Mean Duration (s) 0.88 +/- 0.23 
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Table 4.4:  Total number of Cape Sable seaside sparrow (CSSS) detections 

found in field recordings from six remote recording units deployed in 

subpopulation D in 2012 (Mar-Apr-May).  Detections were made using a 

song recognizer developed in Song Scope software and based on visual 

inspection of field recordings.  TP = true positive predictions; FP = false 

positive predictions; TP+FP = total detections made using song 

recognizer; FN = false negative predictions found based on visual 

inspection of Song Scope results; TP+FN = total CSSS detections found in 

recordings based on song recognizer or visual inspection.  CSSS detections 

= individual song bouts, not number of sparrows detected.  

 

 Total Detections  Total CSSS Detections 

 Unit   TP   FP   TP+FP    FN   TP+FN  

 CSSS01                 4             544             548                  3                 7  

 CSSS02             694             345          1,039                86             780  

 CSSS03               59             285             344                31               90  

 CSSS04                 1             528             529                  2                 3  

 CSSS05          1,597             451          2,048              257          1,854  

 CSSS06               -                 57               57                -                 -    

 Total          2,355          2,210          4,565              379          2,734  
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Table 4.5:  Total number of Cape Sable seaside sparrows (CSSS) detected and 

detection rate using a song recognizer in Song Scope software.  Data 

analyzed from field recordings made during May 2012 from six remote 

recording units deployed in subpopulation D; however, only two of these 

units had any CSSS detections in May 2012 (CSSS02 and CSSS05).  #Times 

CSSS Detected = the total number of times the song recognizer detected any 

CSSS (TP-true positive predictions); #CSSS Detected = the total number of 

CSSS singing at each detection that Song Scope recognized as a TP; #CSSS 

Actual = the true number of CSSS singing at each detection based on visual 

inspection of the Song Scope results.  Detection Rate = proportion of actual 

CSSS singing detected by the Song Scope recognizer. 

  

Unit  

 #Times CSSS  

Detected  

 #CSSS 

Detected  

 #CSSS 

Actual  

Detection 

Rate  

 CSSS02                  52                  37                  49               0.76  

 CSSS05             1,096                968             1,014               0.95  

Pooled            1,148             1,005             1,063               0.95  
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Table 4.6:  Comparison of Cape Sable seaside sparrow (CSSS) detections made by 

Song Scope analyses of field recordings made in subpopulation D with Everglades 

National Park (ENP) helicopter surveys conducted on the same day on 27-Apr 

2012.  No ENP survey was conducted at the location of the CSSS05 recording unit, 

which coincidentally was the only unit to record any sparrows in subpopulation D 

on the day of the ENP surveys. 

   #CSSS Detected 

Recording Unit ENP Survey Site Survey Date Recorders ENP 

CSSS01 rprse-31 4/27/2012 0 2 

CSSS02 rprse-32 4/27/2012 0 1 

CSSS03 rprse-33 4/27/2012 0 2 

CSSS04 rprse-23 4/27/2012 0 0 

CSSS05 na na 2 na 

CSSS06 rprse-22 4/27/2012 0 0 

Total   2 5 
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Figure 4.1: Internal view of SM2 Song Meter by Wildlife Acoustics, Inc. showing electronic 

components for programmable remote recording units that were deployed in Cape Sable 

seaside sparrow subpopulation D during 2012. Units were powered by four D-cell batteries for 

recording and two AA-batteries for an internal clock.  Two 16 GB mini-SD flash memory cards 

were used in each unit for our study (four shown in photo). 
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Figure 4.2: SM2 Song Meter deployed in Cape Sable seaside sparrow habitat in subpopulation D 

in 2012. Custom stands with a sun/rain cover were built with plywood attached to PVC pipe 

with metal brackets. The PVC was set into the ground using metal rebar to penetrate the 

pinnacle rock. The stand was further supported with three guy-wires secured into the ground 

with metal screws. 
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Figure 4.3:  Study design for acoustic monitoring experiment conducted in Cape Sable seaside 

sparrow (CSSS) subpopulation D during the 2012 breeding season.  Six remote recording units 

(SM2 Song Meters by Wildlife Acoustics, Inc.) were deployed at the locations indicated; five 

units were placed at Everglades National Park helicopter survey sites and one unit was placed in 

a central location to test the precision of the recorders.  The study area was selected based on 

the location of sparrows during the 2011 breeding season (red circles).  Black outlined circles 

around recorders represent a 500 m buffer indicating the expected distance that sparrow song 

would be detected by each unit. 
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Figure 4.4:  Total number of Cape Sable seaside sparrows (CSSS) detections observed in daily 

recordings from six field recording units deployed in sparrow subpopulation D during 2012. 

Total detections include true positive detections of singing male sparrows found using a CSSS 

recognizer in Song Scope plus any false negative detections found based on visual inspection of 

Song Scope results. Detections represent individual singing bouts, not number of sparrows 

singing. 
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Figure 4.5:  Error rates for song recognizer developed in Song Scope software applied to field 

recordings of Cape Sable seaside sparrows (CSSS) made by six field recording units deployed in 

sparrow subpopulation D during 2012 (Mar-May).  TP% = true positive prediction (TP) error rate 

(proportion of TP to total detections); FP% = false positive prediction (FP) error rate (proportion 

of FP to total detections); FN% = false negative prediction (FN) error rate (proportion of FN 

predictions to total CSSS singing bouts located by visual inspection of recordings). 
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Figure 4.6:  Location of all Cape Sable seaside sparrow (CSSS) detections made during ground 

surveys conducted in subpopulation D during the 2012 breeding season.  Most CSSS detections 

occurred in the area near remote recording units CSSS05 and CSSS02 located centrally in our 

study plot.  However, sparrow activity in 2012 occurred within the expected recording range of 

all remote recording units (black outlined circles around recorders). 
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Figure 4.7:  Example sonogram (bottom) and waveform (top) plots of Cape Sable seaside 

sparrow (CSSS) songs created using Song Scope software by Wildlife Acoustics, Inc.  The figure 

shows two different CSSS males counter-singing (labeled males 1 and 2).  Male 1 is singing at a 

much higher dB level than Male 2 as indicated by the waveform plot in the top portion of the 

figure, and as shown by the weaker signal in the sonogram in the bottom portion of the figure.  

The vertical lines surrounding the second vocalization by male 1 indicate that this vocalization 

was detected as a true positive prediction by the Song Scope recognizer (for illustrative 

purposes).  In this example, Song Scope did not detect the vocalizations made by male 2 (i.e., 

these were false negative predictions), likely due to the low dB level of these vocalizations. 

1 1 1 2 2 
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Figure 4.8:  Sources of false positive predictions (FP) made during analyses of Cape Sable 

seaside sparrow (CSSS) field recordings using a sparrow song recognizer developed in Song 

Scope. False positive predictions are sounds other than CSSS song that were falsely identified as 

sparrows by Song Scope. Blue tones represent vocalizations from other birds (NIGH = Common 

nighthawk, MEAD = Eastern meadowlark, RWBB = Red-winged blackbird, COYE = Common 

yellowthroat, Chipping = Unidentified species); red tones indicate vocalizations from other taxa; 

green tones indicate other sounds. 
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Figure 4.9:  Example sonograms of false positive predictions (FP) of Cape Sable seaside 

sparrows made when applying a song recognizer developed in Song Scope software to field 

recordings made by six remote recording units (SM2 Song Meters) deployed in subpopulation D 

in 2012.  The top figure (a) is a comparison of a sonogram for a Red-winged Blackbird (RWBB) 

with that of a Cape Sable seaside sparrow (CSSS), which appear quite similar in frequency and 

duration.  The bottom figure (b) shows the sonogram from multiple Common Nighthawks 

(NIGH) calling at the same time, which was actually the most common cause of FP predictions 

in the Song Scope model. 
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Figure 4.10:  Sources of false negative predictions (FN) made during analyses of Cape Sable 

seaside sparrow (CSSS) field recordings using a sparrow song recognizer developed in Song 

Scope. False negative predictions are CSSS songs present in field recordings that were not 

identified as sparrows by Song Scope. Low dB level was the primary cause of FN error, often 

combined with other sources of error.  Incomplete songs (Short Duration) and songs very close 

to each other (Short Distance) or Overlapping also caused a large proportion of FN errors. 
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6.0 Appendices 

6.1 Appendix 1 

Appendix 1: Location of all Cape Sable seaside sparrow nests found in subpopulation D in 2012 

and their coordinates. The coordinates are in WGS 1984.  Nests were found for two pairs during 

the 2012 breeding season (D 08 and D 09) on the dates indicated. Color combination of male 

and female sparrow leg bands indicated for each individual in each breeding pair. 

Nest_ID Month Day Year Latitude Longitude Male_ID Female_ID 

D 08A 4 13 2012 25.343693 -80.552431 RWYL ORAL RWWK ORAL 

D 08B 5 3 2012 25.344021 -80.551744 RWYL ORAL RWWK ORAL 

D 09A 4 16 2012 25.342082 -80.550485 DPWK ORAL DPWH ORAL 

 

 

  



53 
 

6.2 Appendix 2 

Appendix 2: Location of all Cape Sable seaside sparrow detections in subpopulation D in 2012 

and their coordinates. The coordinates are in WGS 1984.  Color combination for leg bands 

indicated when observed. 

GPS_ID Month Day Year Color_comb Latitude Longitude 

001 4 2 2012 GRBL ORAL 25.341065 -80.552882 

002 4 2 2012 PUBK ORAL 25.339810 -80.550446 

003 4 2 2012 GRBL ORAL 25.341643 -80.553199 

004 4 4 2012 GRBL ORAL 25.340756 -80.553151 

004 3 14 2012 UNK M 2(& F?) 25.341945 -80.552628 

005 4 4 2012 GRBL ORAL 25.340350 -80.553225 

005 3 14 2012 UNK M 2(& F?) 25.342659 -80.552424 

006 4 4 2012 GRBL ORAL 25.339285 -80.551566 

006 3 14 2012 UNK M 3 25.339047 -80.548400 

007 4 4 2012 GRBL ORAL 25.339278 -80.552085 

007 3 15 2012 UNK 25.341290 -80.558482 

008 3 20 2012 UNK PAIR 25.340131 -80.552135 

009 4 4 2012 RWYL ORAL & UNB F 25.343484 -80.552248 

015 4 13 2012 UNB M NW 25.347450 -80.554294 

016 3 26 2012 UNB M 25.341109 -80.552825 

016 4 13 2012 UNB M NW 25.347489 -80.554764 

017 4 13 2012 D 08A 25.343693 -80.552431 

017 3 26 2012 RWYL ORAL 25.344650 -80.554011 

018 4 13 2012 RWYL ORAL 25.345217 -80.554590 

018 3 26 2012 UNB (F?) 25.343651 -80.552624 

019 4 13 2012 GRBL ORAL 25.345310 -80.554614 

019 3 26 2012 UNB (F?) 25.341939 -80.550535 

020 3 26 2012 DPWK ORAL 25.342230 -80.550066 

020 4 16 2012 DPWK ORAL & UNB F 25.342474 -80.550760 

021 4 16 2012 D 09A 25.342082 -80.550485 

022 4 16 2012 RWYL ORAL 25.343055 -80.552158 

024 3 28 2012 UNB M 25.336791 -80.536523 

025 3 29 2012 RWYL ORAL 25.343746 -80.552773 

026 3 29 2012 DPWK ORAL 25.342362 -80.551035 

027 3 29 2012 RWYL ORAL 25.342411 -80.551070 

028 3 29 2012 UNB (F?) 25.342284 -80.550999 

028 4 18 2012 YLLG ORAL 25.342277 -80.552633 

029 3 29 2012 DPWK ORAL 25.341638 -80.550312 

029 4 18 2012 YLLG ORAL 25.342292 -80.552619 
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GPS_ID Month Day Year Color_comb Latitude Longitude 

030 3 29 2012 UNB F 25.341493 -80.550388 

031 3 29 2012 UNB M 25.341868 -80.548566 

032 3 29 2012 UNB M 25.340600 -80.553588 

033 3 30 2012 UNB M 25.340260 -80.548488 

034 3 30 2012 UNB M 25.336566 -80.542244 

035 4 2 2012 RWYL ORAL 25.342100 -80.552536 

036 4 2 2012 UNB 25.339547 -80.550034 

037 4 20 2012 GRBL ORAL 25.346838 -80.555931 

037 4 2 2012 PUBK ORAL 25.339580 -80.550708 

038 4 20 2012 GRBL ORAL 25.346691 -80.555635 

038 4 2 2012 UNB F 25.343608 -80.552583 

039 4 20 2012 GRBL ORAL 25.348045 -80.553946 

039 4 2 2012 RWYL ORAL 25.343815 -80.552538 

040 4 24 2012 GRBL ORAL 25.344784 -80.553799 

040 4 3 2012 RWYL ORAL 25.345357 -80.553250 

041 4 24 2012 GRBL ORAL 25.344506 -80.553892 

041 4 3 2012 UNB M 25.346595 -80.553263 

042 4 3 2012 GRBL ORAL 25.341138 -80.551895 

042 4 24 2012 RWYL ORAL 25.343725 -80.551163 

043 4 3 2012 GRBL ORAL 25.340477 -80.552728 

043 4 24 2012 GRBL ORAL 25.343883 -80.551981 

044 4 3 2012 RWYL ORAL 25.343456 -80.552733 

045 4 3 2012 GRBL ORAL 25.340588 -80.552667 

046 4 4 2012 PUBK ORAL 25.341315 -80.548883 

047 4 4 2012 DPWK ORAL 25.340994 -80.550155 

048 4 4 2012 PUBK ORAL 25.339272 -80.548039 

049 4 4 2012 PUBK ORAL 25.339519 -80.547729 

050 4 4 2012 PUBK ORAL 25.339587 -80.548013 

051 4 6 2012 RWYL ORAL 25.342731 -80.552238 

052 4 6 2012 GRBL ORAL 25.341254 -80.553319 

053 4 6 2012 GRBL ORAL 25.340856 -80.553365 

054 4 6 2012 PUBK ORAL 25.339659 -80.550712 

055 4 6 2012 GRBL ORAL 25.340478 -80.552880 

056 4 6 2012 GRBL ORAL 25.340646 -80.553179 

057 4 6 2012 GRBL ORAL 25.340745 -80.553517 

060 4 11 2012 GRBL ORAL 25.337709 -80.539528 

061 4 11 2012 GRBL ORAL 25.337945 -80.537632 

062 4 11 2012 GRBL ORAL 25.337593 -80.536709 

068 4 13 2012 GRBL ORAL 25.340751 -80.552877 

069 4 13 2012 PUBK ORAL 25.340043 -80.551228 

070 4 13 2012 PUBK ORAL 25.339664 -80.550569 

071 4 13 2012 PUBK ORAL 25.339807 -80.551242 
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GPS_ID Month Day Year Color_comb Latitude Longitude 

072 4 13 2012 DPWK ORAL 25.341563 -80.550465 

073 4 13 2012 DPWK ORAL 25.342537 -80.550621 

079 4 18 2012 UNK M 25.345232 -80.554405 

079 5 3 2012 D 08B 25.344021 -80.551744 

080 4 18 2012 GRBL ORAL 25.347206 -80.553994 

081 4 18 2012 GRBL ORAL 25.347716 -80.553461 

082 4 18 2012 YLLG ORAL 25.340476 -80.553068 

087 4 20 2012 YLLG ORAL 25.342141 -80.552245 

088 4 20 2012 YLLG ORAL 25.342819 -80.552543 

089 4 20 2012 RWYL ORAL 25.343753 -80.551941 

089 5 7 2012 DPWK ORAL 25.341632 -80.549913 

090 4 20 2012 WEIRD SONG BIRD 25.344030 -80.551560 

090 5 7 2012 RWWK/RWYL ORAL 25.342673 -80.551986 

091 4 20 2012 RWYL ORAL 25.344170 -80.552085 

092 4 25 2012 GRBL ORAL 25.344581 -80.553609 

093 4 25 2012 GRBL ORAL 25.344858 -80.553727 

094 4 25 2012 YLLG ORAL 25.342593 -80.552123 

095 4 25 2012 DPWH ORAL 25.341755 -80.550130 

103 5 11 2012 RDDP ORAL 25.348041 -80.553968 

104 5 11 2012 RDDP ORAL 25.348119 -80.554231 

105 5 11 2012 RDDP ORAL 25.346885 -80.553881 

106 5 14 2012 YLLG ORAL 25.340893 -80.553083 

107 5 14 2012 YLLG ORAL 25.340980 -80.552815 

108 5 14 2012 YLLG ORAL 25.341378 -80.553020 

120 5 3 2012 DPWK ORAL 25.341983 -80.550554 

121 5 3 2012 DPWK ORAL 25.342224 -80.550038 

122 5 3 2012 RWYL ORAL 25.342903 -80.551707 

130 5 7 2012 RWYL ORAL 25.343473 -80.552387 

131 5 7 2012 RWYL ORAL 25.344499 -80.552872 

132 5 7 2012 DPWK ORAL 25.341903 -80.550594 

133 5 7 2012 RDDP ORAL 25.348279 -80.553296 

134 5 7 2012 DPWK ORAL 25.342240 -80.550035 

135 5 21 2012 YLLG ORAL 25.342877 -80.553594 

136 5 21 2012 RWYL ORAL 25.343671 -80.552431 

141 5 9 2012 DPWK ORAL 25.342207 -80.549912 

159 5 21 2012 RDDP ORAL 25.346750 -80.553815 

160 5 21 2012 YLLG ORAL 25.342905 -80.553357 

161 5 21 2012 RWYL ORAL 25.344058 -80.553629 

178 5 25 2012 RWYL ORAL 25.343218 -80.552783 

179 5 28 2012 RWYL ORAL 25.343373 -80.552635 

180 5 28 2012 RWYL ORAL 25.344077 -80.553639 
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6.3 Appendix 3 

Appendix 3: Location of field recording devices deployed as part of the acoustic monitoring 

study conducted in Cape Sable seaside sparrow subpopulation D in 2012 and their coordinates. 

The coordinates are in WGS 1984. 

ID Latitude Longitude 

CSSS01 25.339004 -80.559334 

CSSS02 25.339019 -80.549367 

CSSS03 25.339015 -80.539420 

CSSS04 25.347950 -80.549383 

CSSS05 25.343531 -80.554418 

CSSS06 25.347985 -80.559394 

 

 

 


