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1.0 Executive Summary  

The main purpose of this report is to provide baseline conditions on Cape Sable seaside sparrow 

(CSSS ƻǊ ǘƘŜ άǎǇŀǊǊƻǿέύ ǇƻǇǳƭŀǘƛƻƴǎ ŀƴŘ Ƙŀōƛǘŀǘ ƛƴ ǎƳŀƭƭ ǎǇŀǊǊƻǿ ǎǳōǇƻǇǳƭŀǘƛƻƴ 5 ōŜŦƻǊŜ 

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 ƻǊ ǘƘŜ ά{ŜǊǾƛŎŜέ) 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 

.ƛƻƭƻƎƛŎŀƭ hǇƛƴƛƻƴΣ ǘƘŜ {ƻǳǘƘ CƭƻǊƛŘŀ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ 5ƛǎǘǊƛŎǘ ό{C²a5 ƻǊ ǘƘŜ ά5ƛǎǘǊƛŎǘέύ is 

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

subpopulation D. As a result, the District contracted Dr. Thomas Virzi of Rutgers University 

(Rutgers) to provide expert advice regarding the sparrow population, and Dr. Jay P. Sah and Dr. 

Michael S. Ross of Florida International University (FIU) to provide expert advice regarding 

sparrow habitat. 

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

providing an overview of the C-111 SC Project and sparrow ecology. Section 3.0 provides a 

summary of historic data on the CSSS population in subpopulation D and reports the results of 

field research on sparrow distribution and demography conducted by Rutgers during the 2011 

sparrow breeding season. Section 4.0 provides a summary of historic data on CSSS habitat in 

subpopulation D and reports the results of field research on vegetation structure and 

composition conducted by FIU during the 2011 sparrow breeding season. An overview of these 

sections is provided below. The final two sections of this report provide tables and figures 

(Section 5.0) and appendices (Section 6.0). 
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Section 2.0 

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

ŘŜǘŜǊƳƛƴŀǘƛƻƴ ōȅ ǘƘŜ ¦Φ{Φ !ǊƳȅ /ƻǊǇǎ ƻŦ 9ƴƎƛƴŜŜǊǎ ό¦{!/9 ƻǊ ǘƘŜ ά/ƻǊǇǎέύ ǘƘŀǘ ǘƘŜ /-111 SC 

tǊƻƧŜŎǘ άƳŀȅ ŀŦŦŜŎǘΣ ŀƴŘ ƛǎ ƭƛƪŜƭȅ ǘƻ ŀŦŦŜŎǘέ ǘƘŜ ŜƴŘŀƴƎŜǊŜŘ /{{{Σ ŀƴŘ ǘƘŀǘ ǘƘŜ ǇǊƻƧŜŎǘ άǿƛƭƭ 

ŀŦŦŜŎǘέ ŘŜǎƛƎƴŀǘŜŘ /{{{ ŎǊƛǘƛŎŀƭ ƘŀōƛǘŀǘΦ 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. 

Section 3.0  

The first complete sparrow survey, conducted by Everglades National Park (ENP) in 1981, 

estimated the sparrow population at 400 birds in subpopulation D. A repeat survey in 1992 

reported a dramatic decline in sparrow numbers subpopulation D, similar to declines reported 

for other sparrow subpopulations, attributing the decline to an increased hydroperiod in the 

area. Since then, sparrow occupancy and abundance only recently began to show any sign of 

improvement (past 3 years) likely as the result of a recent drying trend; however, the 

population remains extremely small (7 sparrows in 2011). Intensive ground surveys conducted 
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since 2006 show that sparrows have generally used the same area for breeding each year with 

territories concentrated in a small patch of suitable habitat in the northwestern-central portion 

of the subpopulation. Breeding has occurred sporadically since 2006; however, no breeding 

occurred in 2011. A major concern in subpopulation D is the severely male-biased sex ratio 

reported in most years (e.g. 6 males and 1 female in 2011), which has led to very low overall 

annual productivity due to the lack of enough females in the population. Another concern is the 

low annual return rate of adult sparrows; in most years no banded individuals from previous 

years return to the subpopulation to breed. Thus, future research in subpopulation D should 

examine dispersal more closely, possibly by radio-tracking individuals, in order to gain a better 

understanding of the behavior of sparrows in this small subpopulation. Intensive ground 

surveys should also be continued in subpopulation D since they are the most effective way to 

monitor sparrow response to changes in hydrologic conditions likely to occur as the C-111 SC 

Project becomes operational. 

Section 4.0 

The CSSS relies on the marl prairie landscape which supports a diverse, biologically rich plant 

community that is sensitive to changes in hydrologic and fire regimes. Vegetation structure and 

composition in subpopulation D have changed over time (between 1981 and 2010) in response 

to both natural and anthropogenic alterations in these regimes. Notably, there was a trend 

towards longer hydroperiods resulting in increased marsh vegetation throughout the 

subpopulation which corresponded with sparrow population declines. More recently, short-

hydroperiod marl prairie vegetation has increased in spatial extent in response to a drying 

trend. Specifically, the northwestern-central portion of the habitat in subpopulation D, where 

sparrows occupied territories in 2011, is currently where wet prairie vegetation is most 

prevalent. This area is relatively dry and has lower mean water depth than areas further east 

and south in the subpopulation where marsh vegetation dominates. While a preliminary 

examination of a relationship between field hydrologic condition and resident vegetation types 

provides an insight into a general pattern, only a detailed analysis of vegetation in relation to 

temporal variation in hydrologic regimes characterized by several other hydrologic parameters, 

including hydroperiod, mean annual water depth, etc., will provide robust results that can 
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efficiently be used to compare and monitor the impact of hydrologic changes caused by C-111 

SC Project activities. If maximizing sparrow habitat were the sole management objective in 

subpopulation D, then  strategies that allow the current vegetation trend to continue and 

become more extensive are preferable. However, if maintenance of sparrow population at the 

current level is the more limited objective, then strategies that retain the existing vegetation 

condition are needed. 
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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, tƘŜ /ŀǇŜ {ŀōƭŜ ǎŜŀǎƛŘŜ ǎǇŀǊǊƻǿ όƘŜǊŜŀŦǘŜǊ /{{{ ƻǊ Ƨǳǎǘ άǎǇŀǊǊƻǿέύ Ƙŀǎ ōŜŎƻƳŜ ŀƴ 

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 

and its habitat 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 (Figure 2.1). 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. The U.S. Army Corps of Engineers (USACE or the 

ά/ƻǊǇǎέύ ŀƴŘ ǘƘŜ {ƻǳǘƘ CƭƻǊƛŘŀ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ 5ƛǎǘǊƛŎǘ ό{C²a5 ƻǊ ǘƘŜ ά5ƛǎǘǊƛŎǘέ) are the 
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parties 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 

/ƻǊǇǎΩ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ǘƘŀǘ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƧŜŎǘ άƳŀȅ ŀŦŦŜŎǘΣ ŀƴŘ ƛǎ ƭƛƪŜƭȅ ǘƻ ŀŦŦŜŎǘέ ǘƘŜ 

ŜƴŘŀƴƎŜǊŜŘ /{{{Σ ŀƴŘ ǘƘŀǘ ǘƘŜ ǇǊƻƧŜŎǘ άǿƛƭƭ ŀŦŦŜŎǘέ ŘŜǎƛƎƴŀǘŜŘ /{{{ ŎǊƛǘƛŎŀƭ ƘŀōƛǘŀǘΦ ¢ƘŜǎŜ 

affects are restricted to three of the six extent CSSS subpopulations (B, C and D; see Section 2.2 

below). This report focuses on the potential affects to CSSS subpopulation D only. 

Cape Sable seaside sparrow subpopulation 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. Although this CSSS subpopulation is extremely small (7 

sparrows in 2011; see Section 3.0 below), there is concern over recent declines in all of the 

small, spatially isolated subpopulations. 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, 

anthropogenic changes to hydrologic conditions that may adversely affect sparrow breeding 

habitat must be monitored closely. A major issue of concern over the implementation of the C-

111 SC Project is the potential for increased hydroperiod and hydropattern in this small CSSS 

subpopulation that is already experiencing trouble. Features of the C-111 SC Project are 

intended to create a 9-mile (approximate) hydraulic ridge adjacent to Everglades National Park 

(ENP) which will serve to block groundwater flows from moving into the existing C-111 Canal 

from ENP in an effort to retain water in Taylor Slough. Computer simulation modeling has 

indicated that local hydrology where sparrows in CSSS subpopulation D (and C) currently breed 

may be adversely affected by the C-ммм {/ tǊƻƧŜŎǘΩǎ ǎǘǊǳŎǘǳǊŀƭ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ 

system (USFWS 2009). Wetter conditions are predicted in some modeling scenarios in CSSS 

subpopulation D habitat as a bubble of groundwater is created in the area, and due to potential 

seepage from several sources as a result of the C-111 SC Project (Figure 2.2). It is possible that 

direct impacts to sparrows breeding in this area could occur if water depths reach levels that do 
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not allow nesting; however, the greater risk is a longer-term change in vegetation from short-

hydroperiod marl prairie to marsh species resulting in reduced habitat suitability for sparrows. 

This has already occurred to some degree in subpopulation D due to past management of water 

flows and has adversely affected sparrow habitat in the area (Pimm et al. 2002; Sah et al. 2009). 

Increased water flows in subpopulation D would likely further reduce habitat suitability for 

sparrows.   

Although the USFWS Biological Opinion does not predict that hydrologic changes in 

subpopulation D will be extensive enough to render habitat unsuitable or unusable by 

sparrows, and that CSSS numbers, distribution and reproduction will not be appreciably 

affected, the USFWS Incidental Take Statement (ITS) set conditions for SFWMD to conduct 

surveys to document and track vegetation conditions and the sparrow population in 

subpopulation D (see below) over the initial 10 years of operation of the C-111 SC Project. 

¦ƴŘŜǊ ǘƘŜ ¦{C²{ LƴŎƛŘŜƴǘŀƭ ¢ŀƪŜ {ǘŀǘŜƳŜƴǘΩǎ ¢ŜǊƳ ŀƴŘ /ƻƴŘƛǘƛƻƴ Іс ǘhe District is required to 

define baseline conditions for these measures prior to operating the C-111 SC Project (USFWS 

2009).   

6. The applicant must ensure that monitoring is sufficient to track the nature, amount, 

and extent of take in subpopulation D resulting from implementation of the C-111 SC 

Phase 1 project. This monitoring will document baseline conditions, be implemented 

upon initiation of operations, and continued throughout phase 1 operations or until 

reconsultation is required by implementation of future projects. Monitoring should utilize 

existing ongoing studies and comparable methodologies when appropriate unless 

otherwise stated in the terms and conditions. This includes, at a minimum: 

a. Vegetation ς (a.) Documentation of the baseline status of sparrow subpopulation 

D habitat; and (b.) After implementation of project operations, biannual (every 2 

years) documentation of the status of sparrow subpopulation D habitat and any 

vegetative shifts that may occur within those habitats. 

b. Sparrow Status ς Annual determination of the number and locations of sparrows, 

nesting efforts, and the success rate of those nesting efforts in subpopulation D. 
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The South Florida Water Management District requested expert advice on the CSSS for aspects 

of the C-111 SC Project from Dr. Thomas Virzi of Rutgers University (Rutgers) regarding sparrow 

populations, and from Dr. Jay P. Sah and Dr. Michael S. Ross of Florida International University 

(FIU) regarding vegetation.  Support was provided in three main areas; (1) surveys of sparrow 

distribution, nesting, and breeding activities in subpopulation D during the 2011 breeding 

season (conducted by Rutgers), (2) surveys of vegetation structure and composition in 

subpopulation D during 2011 (conducted by FIU), and (3) preparation of a baseline report of 

vegetation (habitat) and sparrow populations in subpopulation D as required by ITS Term and 

Condition #6. The CSSS survey methods were consistent with previous surveys to promote the 

analysis of trends, and were coordinated with surveys of vegetation monitoring conducted by 

FIU.  This report summarizes baseline vegetation and sparrow conditions in subpopulation D 

based on the work of Rutgers and FIU.  

Baseline hydrologic conditions in subpopulation D prior to implementation of the C-111 SC 

Project are addressed in the FIU vegetation section (see Section 4.0 below). Hydrologic 

monitoring is an important component of the C-111 SC Project that will be conducted by 

SFWMD. As part of the USFWS Biological Opinion, the District is required to monitor water 

depths in subpopulation D, provide web access to daily water stages, set operational triggers 

relating canal stage to marsh water depth and develop topographic enhancement surveys. 

These efforts are ongoing and will be used in the future to assess impacts to the sparrow 

population and habitat in subpopulation D. Presently, the District is developing a Water Depth 

Analysis Tool (WDAT) for the entire C-111 Canal basin that will provide useful data regarding 

hydrologic conditions. We have not included such data herein since the WDAT was not 

complete at the writing of this report.  

Finally, habitat improvements were another component of the USFWS Biological Opinion 

designed to offset any potential impacts that may occur in existing CSSS habitat. A Habitat 

Improvement Plan (HIP) was developed to outline potential areas and measures to provide 

alternate suitable locations for expansion and movement of sparrows (Burzycki et al. 2010). We 

do not present specifics regarding the HIP in this report; however, our current research on 
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sparrows and vegetation considered aspects of the HIP in our study design to enable 

assessment of restoration projects in future years. 

2.2 Sparrow Ecology  

In order to set the stage for our research and findings regarding Cape Sable seaside sparrow 

habitat and population status in subpopulation D it would be helpful to provide a brief overview 

of the ǎǇŀǊǊƻǿǎΩ history, status, distribution and habitat requirements. Restricted to the short-

hydroperiod marl prairies found in the southern Everglades ecosystem, the federally 

endangered CSSS is distributed across six distinct subpopulations (A through F; Figure 2.3). 

Subpopulation A is the only subpopulation located west of Shark River Slough, with sparrows 

historically occurring within the boundaries of Everglades National Park and Big Cypress 

National Preserve.  All of the remaining subpopulations (B through F) are located in the 

southeastern portion of the Everglades, most within ENP. Subpopulation D is the only sparrow 

subpopulation located east of Taylor Slough, and in recent years sparrows occupied habitat 

exclusively outside the boundary of ENP in the Southern Glades Wildlife and Environmental 

Area (predominantly east of Aerojet Road). 

The deterioration of the Everglades ecosystem has been well-documented, and in response 

major habitat restoration activities under CERP are currently being implemented. The most 

significant changes to the ecosystem that have detrimentally affected the CSSS and its habitat 

are the alteration of historic water flows and changes in the natural fire regime. These changes 

have led to a recent, rapid population decline in the CSSS population (Pimm et al. 2002). Most 

notably, comparison of rangewide sparrow surveys conducted by ENP since 1981 has revealed 

that some small CSSS subpopulations (A, C, D and F) have experienced declines of 70% or 

greater (Pimm et al. 2002). The decline in subpopulation A has been attributed to a period of 

severe and prolonged flooding that occurred from 1993-1995 causing dramatic changes to 

sparrow habitat in this area (Nott et al. 1998; Pimm et al. 2002). In the more eastern 

subpopulations (notably C and F), drier conditions caused by reduced water flows have led to 

an increase in fire frequency, mostly anthropogenic fires that burn more intensely and often 
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over larger areas, which has been identified as the probable cause of population declines (Pimm 

et al. 2002). In subpopulation D, increased hydroperiod due to prolonged flooding, similar to 

conditions in subpopulation A (with different causes), has likely led to population declines there 

(Nott et al. 1998; Pimm et al. 2002). Occupancy modeling using the rangewide sparrow survey 

data revealed that since two major periods of decline in sparrow occupancy (1981-1992 and 

1992-1996), only one CSSS subpopulation (C) has shown any recent indication of recovery 

(Cassey et al. 2007). Further, while the remaining core CSSS subpopulations (B and E) appear to 

have stabilized, subpopulations A and D continued to decline. Our research has shown that 

subpopulation D only recently has experienced a more positive trend (see Section 3.0 below).  

At the heart of the problem is that the fact that the CSSS requires large, contiguous patches of 

suitable habitat for breeding, avoiding areas near trees and roads (Pimm et al. 2002). The 

interplay between fire and water in the Everglades has helped to shape the marl prairie habitat 

that the sparrow depends on for breeding, and anthropogenic changes to both the fire regime 

and water flows have been significant. The vegetation that forms the marl prairie community 

requires a hydroperiod typically ranging from 60-180 days. If hydroperiods are significantly 

longer than this, marsh communities prevail. Fire helps shape the landscape, limiting the 

encroachment of woody vegetation into prairie communities, which sparrows avoid, creating a 

mosaic of prairie habitat with varying fire histories (i.e. time since fire). Sparrows typically re-

colonize habitat that was burned after approximately three years; however, sparrow density 

and nest success were recently shown not to be enhanced by fire which goes against the 

prevailing paradigm (La Puma et al. 2007). The interplay between fire and flooding has recently 

been studied in great detail, and research shows that the timing of flooding after fires can have 

a significant effect on recovery of prairie habitat (Lockwood et al. 2003; Sah et al. 2009). Thus, 

anthropogenic changes to hydrologic conditions in the Everglades can affect sparrow habitat in 

varying ways over large spatial scales. The lack of enough large patches of suitable habitat is 

likely a limiting factor for the CSSS population at present (Pimm et al. 2002). Maintaining proper 

hydroperiods and fire regimes over large spatial scales would aid in large-scale recovery of 

suitable sparrow habitat. 
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Sparrows occupy the Everglades marl prairies year-round. Dispersal post-breeding has been 

shown to be limited with most sparrows staying within approximately 2 km of their breeding 

sites during the rainy season (Dean and Morrison 2001). Site fidelity in subsequent breeding 

seasons is high with adults typically returning the same areas to breed (Pimm et al. 2002; Virzi 

et al. 2009). While the CSSS may appear to be rather sedentary recent research has shown that 

sparrow diǎǇŜǊǎŀƭ ƛǎ άƘŜŀǾȅ-ǘŀƛƭŜŘέΣ ǘƘŀǘ ƛǎ ŀŘǳƭǘ ŀƴŘ ƧǳǾŜƴƛƭŜ ǎǇŀǊǊƻǿǎ ǿƛƭƭ ŘƛǎǇŜǊǎe over great 

distances (>30 km) (Van Houtan et al. 2010). Thus, sparrows are capable of dispersing between 

all extant subpopulations. However, subpopulation A is relatively more isolated from other 

subpopulations due to its proximity west of Shark River Slough.  The more eastern 

subpopulations likely have greater opportunity for recruitment from neighboring 

subpopulations. Still, the small population size of many of the eastern subpopulations may be 

limiting recovery of these subpopulations due to the influence of conspecific attraction in 

affecting settlement decisions of sparrows that disperse into these areas (Virzi et al. In 

Revision). Dispersing sparrows may not settle in new areas if there is a lack of conspecific cues 

due to very small population sizes (or complete absence of conspecifics) which may be 

perceived as an indication that habitat is less suitable. 

The CSSS breeding season generally occurs between early-March and August, with peak nesting 

activity occurring in April and May (Lockwood et al. 1997; Boulton et al. 2011). This timing 

coincides with the dry season when most areas within marl prairies are typically dry or at least 

lack standing water. Nests are cups built in low vegetation, typically placed <20 cm above the 

ground (Lockwood et al. 1997). Preferred vegetation for placement of CSSS nests within the 

marl prairie community includes a diverse group of prairie grasses, most importantly muhly 

grass (Muhlenbergia capillaris ssp. filipes), black top sedge (Schoenus nigricans) and Florida 

little bluestem (Schizachyrium rhizomatum) (Sah et al. 2010). Sawgrass (Cladium mariscus ssp. 

jamaincense) is typically not used for nesting; however, sawgrass clumps are often found on 

sparrow territories and may act as refugia from predators or provide foraging opportunities 

especially during dry periods. The sparrow nesting cycle lasts from 30-50 days, and sparrows 

often renest following both successful and failed nesting attempts (Lockwood et al. 1997). 

Clutches average 3.4 eggs per clutch (Boulton et al. 2011), and sparrows may be capable of 
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successfully fledging 2-4 broods in a single breeding season, although most sparrows probably 

do not achieve this level of productivity in any given year (Curnutt et al. 1998). The opportunity 

for multiple-brooding is considered extremely important for CSSS population viability (Curnutt 

et al. 1998). Nesting success is tied closely with hydrologic conditions in a variety of ways. 

Baiser et al. (2008) show that early-season nests (i.e. nests initiated before 01-June, or the 

onset of rainy season) have higher survival probability than late-season nests, and suggest that 

higher water levels as the breeding season progresses may change predator abundances. Gilroy 

et al. (In Revision-b) also show that seasonal flooding negatively affects annual nest success. 

The timing of sparrow nest initiation in any year may also be affected by hydrologic conditions 

with nesting occurring later in extremely dry years (Boulton et al. 2011).  

The CSSS has a fast life history (i.e. low annual survival and high fecundity), thus the species can 

be affected very quickly by anthropogenic changes that adversely affect sparrow breeding 

habitat. The CSSS is short-lived with annual adult survival estimates averaging around 0.60, 

which equates to an average lifespan of 2-3 years (Boulton et al. 2009b). Juvenile survival 

estimates are much lower, averaging around 0.34 based on recent survival modeling (Gilroy et 

al. In Revision-a). Both of these survival estimates are within the range reported for other small 

passerines. Given such short life span, the species could experience rapid population declines 

over a short period of time if conditions do not permit, or severely limit, annual reproduction 

over several consecutive breeding seasons. Since water levels are known to be intimately tied 

with annual CSSS nesting success, whether due to potential flooding of nests or increased 

predation rates (Baiser et al. 2008; Gilroy et al. In Revision-b) management actions have 

focused on minimizing risks to breeding sparrows by limiting water flows into critical habitat 

during the sparrow breeding season. Specifically, it has been determined that sparrows would 

benefit most by allowing a dry period of at least 50-60 days to ensure reasonable productivity  

and at least 80 days to allow the potential for multiple broods to be raised (Walters et al. 2000).  
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2.3 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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(a) 

 

(b) 

Figure 2.2: Computer simulations showing predicted water depths (a) before and (b) after 

implementation of the C-111 Spreader Canal Western Project based on 1978 average data 

(taken from U.S. Fish and Wildlife Service Biological Opinion dated August 25, 2009). Color-

shading goes from red (dryer conditions) to blue (wetter conditions). Location of Cape Sable 

seaside sparrow (CSSS) designated critical habitat indicated by dashed lines. 



17 
 

 

Figure 2.3: 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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3.1 Background  

Early field research on Cape Sable seaside sparrows (CSSS) 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 2.3 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. The hydrologic changes that are anticipated 

to occur in sparrow subpopulation D as a result of the C-111 Spreader Canal Project (C-111 SC 

Project) may have detrimental effects on sparrow habitat in the area recently occupied by 

sparrows (USFWS 2009). Therefore, there is a need for continued field research in 

subpopulation D in order to track potential negative effects on sparrows. As such, we were 

contracted by the South Florida Water Management District (SFWMD) to conduct field research 

during the 2011 sparrow breeding season. Our main objectives of the current study were, i) to 

summarize the historical data collected on sparrows breeding in subpopulation D; and ii) to 

document the baseline status of the current sparrow population in subpopulation D. 

  



19 
 

3.2 Methods  

3.2.1 Helicopter Surveys 

Aerial helicopter surveys for breeding Cape Sable seaside sparrows have been conducted by 

ENP since 1981. Complete surveys of all suitable habitat found in each sparrow subpopulation 

(A through F) were conducted roughly every decade (more often in recent years), and reduced 

areas have been surveyed annually. During 2011, ENP conducted helicopter surveys at a limited 

number of survey sites in subpopulation D. In order to increase the overall spatial extent of 

surveys in subpopulation D, we conducted additional helicopter surveys during the 2011 

breeding season (Figure 3.1 and Appendix 1) following the protocols established previously by 

ENP (Kushlan and Bass 1983). 

Our additional helicopter survey sites were selected based on the following protocols. We 

began with a map of all survey sites visited by ENP in subpopulation D since 1981. Our objective 

was to survey as many sites as possible in subpopulation D given the resources available, with a 

primary focus on getting adequate coverage in areas where Florida International University 

(FIU) was conducting simultaneous vegetation sampling (see Section 4.0 below). Thus, we first 

selected helicopter survey sites in any areas where FIU established vegetation sampling sites 

that were not being included in the ENP helicopter surveys. Next, we selected all ENP survey 

sites where sparrows had ever been detected (since 1981). Several of these sites were not 

being surveyed by ENP in 2011 because there had not been recent observations of sparrows at 

the sites.  Finally, we selected several additional sites based on recommendations of the USFWS 

and SFWMD, mostly in the northeastern portion of subpopulation D where habitat 

improvements were planned (Burzycki et al. 2010). All helicopter survey sites were located at 

least 1 km apart to avoid double-counting of sparrows, and we did not duplicate any sites 

included in the ENP helicopter surveys. 

The helicopter survey protocols called for researchers to conduct 7-minute point counts for 

singing male sparrows after being dropped off at survey sites by helicopter. Researchers waited 

at least one minute after the helicopter departed the area and moved out of ear shot so that 
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sparrows would resume normal behavior. Researchers recorded all sparrows heard or seen (at 

any distance). Singing male sparrows were expected to be heard well at distances up to 200 m; 

however, sparrows can be heard up to 500 m away under optimal conditions. All of our 

helicopter surveys were conducted from 06:30-08:30, which is slightly different from the ENP 

protocol (06:30-09:30). We ended our surveys earlier based on our observations of the 

behavior of male sparrows in subpopulation D during the 2011 breeding season; our data 

showed that males stopped singing between 08:30-09:00 on most mornings. Surveys were not 

conducted when adverse weather conditions might substantially reduce detection probability 

(e.g. windy conditions).  

3.2.2 Ground Surveys and Nest Monitoring 

In addition to aerial helicopter surveys, we conducted intensive ground surveys in 

subpopulation D throughout the 2011 breeding season. Ground surveys began on 12-Apr and 

continued until 25-Jun. Surveys were conducted two days per week on average (one day per 

week later in the season), 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, intensely surveying the area between the following helicopter survey sites: 22-24 

and 31-33 (Figure 3.1). Our ground surveys were focused on this area since this is where 

sparrows were known to have nested in subpopulation D habitat in recent years (2006-2010). 

Other surrounding areas were surveyed less frequently (since sparrows were not detected 

there). Additionally, we surveyed any areas near helicopter surveys sites where sparrows were 

detected at least once.   

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 
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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. 

3.3 Results and Discussion  

Cape Sable seaside sparrows have occupied habitat in subpopulation D since 1981; however, 

abundance has declined dramatically since then and occupancy has been intermittent in recent 

years. Vegetation structure and composition in sparrow habitat, including that of subpopulation 

D, have changed over time (between 1981 and 2010) in response to both natural and 

anthropogenic alterations in hydrologic and fire regimes (see Section 4.0 below). It seems likely 

that the changes in sparrow habitat have adversely affected the sparrow population breeding in 

subpopulation D.  

3.3.1 Historical Data (1981 -2010)  

Historical data related to the distribution and demography of Cape Sable seaside sparrows 

breeding in subpopulation D was provided by two main sources: (1) data collected by ENP 

during rangewide helicopter surveys conducted since 1981 and (2) data collected by the 

research lab of Dr. Julie L. Lockwood (Rutgers University) during intensive nest monitoring 

conducted in subpopulation D from 2006-2010. In this section, we begin with a summary of the 

ENP rangewide helicopter survey data for subpopulation D using these data to examine trends 

in sparrow abundance, occupancy and distribution. Next, we summarize the Rutgers University 

demographic data which provides pertinent information on breeding activity in subpopulation 

D (e.g. territory/nest locations, nest success rates, overall productivity) and allows us to 

examine mark-recapture data collected from banded sparrows in the subpopulation (e.g. 

dispersal, return rates, site fidelity). 

The first rangewide helicopter survey for breeding sparrows was conducted by ENP in 1981. The 

helicopter survey protocols called for researchers to conduct 7-minute point counts for singing 

male sparrows after being dropped off at survey sites by helicopter (Kushlan and Bass 1983). 

Researchers recorded the number sparrows heard or seen at each site, and these data were 
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later used to estimate population size based on a 16x multiplier (Pimm et al. 2002). The 

population estimate for subpopulation D in 1982 was 400 sparrows based on the survey. The 

complete survey was repeated a decade later in 1992, and since then complete surveys in all 

subpopulations (A through F) have been conducted roughly every decade (more often in recent 

years) with reduced areas surveyed annually. Table 3.1 provides the results of all ENP 

helicopter surveys conducted in subpopulation D (1981-2010). We provide the actual count 

data collected for sites in CSSS subpopulation D only since population estimates based on the 

16x multiplier may be biased in small subpopulations (Lockwood et al. 2007); also see Section 

3.3.2.1 below).  

Sparrow abundance and occupancy rates declined sharply in all small subpopulations between 

1981 and 1992 (Pimm et al. 2002; Cassey et al. 2007), including in subpopulation D where the 

actual count declined from 25 sparrows to 7 sparrows, respectively (Figure 3.2). The decline in 

subpopulation D was attributed to vegetation changes caused by anthropogenic actions 

affecting water flows which resulted in increased hydroperiods in the subpopulation (Pimm et 

al. 2002). Since 1992, the number of sparrows detected in subpopulation D has remained very 

low with counts typically below 5 sparrows. Occupancy rates (i.e. % sites occupied annually) 

have also remained well below the high of 25% reported in 1981, and the temporal trend has 

not indicated any substantial recovery of the subpopulation (Cassey et al. 2007). However, 

since 2007 when no sparrows were detected during helicopter surveys, there has been a 

generally improving trend in occupancy despite the continued low abundance of sparrows in 

subpopulation D (Figure 3.2). This may be attributed to improving habitat conditions in recent 

years resulting from a recent drying trend, and due to the recovery of habitat since two fires 

that burned in subpopulation D in 2003 and 2005 (see Section 4.0 below). 

In order to present trends in the spatial extent of sparrows occupying subpopulation D we used 

the ENP helicopter survey data to derive distributional maps to be compared over time.  We 

used data from the original 1981 and 1992 surveys, and data from two later complete surveys 

conducted roughly 10 years apart in 2001 and 2010 to prepare our maps.  The distributional 

maps were derived using the kernel density function tool in in ESRI® ArcMapTM 10.0 (ESRI, Inc. 
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2010) based on the actual count data reported in annual survey results (Figure 3.3). In 1981, 

the spatial extent of sparrows in subpopulation D roughly corresponded to the CSSS critical 

habitat boundary for the subpopulation. By 1992, the spatial extent was reduced considerably 

due to the sharp decline in overall abundance in subpopulation D with sparrows occurring 

largely in the northwestern portion of the subpopulation. Since 2001, the spatial extent of 

sparrows has been substantially reduced with sparrows occurring mainly in a small patch of 

suitable habitat in the northwestern-central region of subpopulation D habitat. The abundance 

and spatial extent of sparrows in subpopulation D have been relatively consistent since 2001, 

with a moderate upward trend since 2008. 

Since 2006, Rutgers University has conducted intensive ground surveys and nest monitoring in 

subpopulation D. Research effort was for the most part focused on the area in the 

northwestern-central region of subpopulation D habitat described above (red-shaded area in 

Figure 3.4). Data summarized in Table 2 was taken from annual reports prepared for ENP and 

USFWS from 2006-2010 (Lockwood et al. 2006; Lockwood et al. 2007; Boulton et al. 2009a; Virzi 

et al. 2009; Lockwood et al. 2010). Cape Sable seaside sparrows occupied habitat in 

subpopulation D each year from 2006-2010, and breeding occurred every year except 2008. 

Territories for male sparrows were generally located in the same area each year, centered near 

a small area of suitable habitat in the area east of Aerojet Road that recently recovered from a 

fire in 2003 (Figure 3.5). Territory sizes were much larger than in other CSSS subpopulations, 

ranging from 30-40 ha (Lockwood et al. 2006). The abundance of sparrows in subpopulation D 

remained low through 2010 (9 birds); however, the total population size increased over the 

period from three birds reported in 2005-2006, and five birds reported in 2008-2009. Despite 

the positive trend in abundance in subpopulation D, there has been an extremely male-biased 

sex ratio in the subpopulation every year (0.60 ς 1.00). This is a phenomena that has be 

observed previously in other small sparrow subpopulations (Virzi et al. 2009; Boulton et al. In 

Press), but appears to be exacerbated in subpopulation D perhaps due to the extremely small 

size of the population.  
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While breeding has occurred in four of the past five years in subpopulation D, overall 

productivity has been quite low with only five chicks fledging from the subpopulation over the 

period (3 chicks from 2 nests in 2009; 2 chicks from 1 nest in 2010). Clutch sizes and nest 

success rates appear to be in line with those reported in other subpopulations (Boulton et al. 

2011), but the very small population combined with the highly male-biased sex ratio has 

resulted in little productivity over the past five years. Since recruitment into the local 

population is likely not influenced much by local productivity, most recruitment likely comes 

from immigration from other sparrow subpopulations. Juvenile sparrows have recently been 

shown to disperse at great distances (Van Houtan et al. 2010), therefore, recruitment into 

subpopulation D could come from sources in any of the other sparrow subpopulations located 

east of Shark River Slough. 

Analysis of mark-recapture data showed that very few banded sparrows returned to breed in 

subpopulation D in subsequent years. In fact, until 2010 no banded sparrows had ever been 

resighted in subpopulation D. One male sparrow banded originally in 2009 and one banded 

originally in 2008, but not present in 2009, returned to the subpopulation in 2010. The ultimate 

cause of the low return rates observed in subpopulation D remains unknown.  It is possible that 

annual survival is very low for sparrows in this subpopulation; however, it is not possible to 

compare survival rates between subpopulations due to the severely small sample size. It is also 

possible that adult sparrows (especially males) may be dispersing out of the subpopulation in 

an attempt to locate other areas where more sparrows are attempting to breed, a hypothesis 

made very plausible since conspecific attraction has been shown to influence settlement 

decisions in the CSSS (Virzi et al. In Revision). Supporting this hypothesis is the observation of a 

male sparrow originally banded in subpopulation D in 2006 that was seen 13 days later in the 

same breeding season in subpopulation C some 11.9 km away (Lockwood et al. 2006). 
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3.3.2 Current Status and Distribution  (2011)  

3.3.2.1   Helicopter Survey Results 

The results of helicopter surveys are presented in Figure 3.5.  We conducted our helicopter 

surveys over three days (13-May, 16-May and 20-May).  ENP conducted their helicopter surveys 

in early-May.  Two sparrows were detected during helicopter surveys (one by Rutgers and one 

by ENP).  We conducted additional ground surveys in the areas where male sparrows were 

detected during the helicopter surveys (Figure 3.5, site-30 and site-43) to confirm their 

presence and to document any breeding activity.  Our helicopter surveys detected a singing 

male sparrow at site-43, which is located in the southeastern portion of the known sparrow 

population in subpopulation D near the C-111 Canal.  Later ground surveys of this area did not 

locate any sparrows.  The ENP surveys detected a singing male sparrow at site-30, which is 

located west of Aerojet Road away from the known sparrow population.  Later ground surveys 

confirmed a single male sparrow in this area; this sparrow was subsequently color-marked 

(BKBL-ORAL) and was later observed in the area east of Aerojet Road where most of the 

sparrows in subpopulation D were located. 

The results of the helicopter surveys reveal potential sources of bias in any attempt to use the 

survey data to estimate population size in subpopulation D, and potentially in any small CSSS 

subpopulation.  First, the ENP surveys did not detect sparrows in the core area of breeding 

activity in subpopulation D despite the location of several survey sites in this immediate area 

(Figure 3.5).  There were at least three survey sites (site-23, site-32 and site-33) where sparrows 

were known to be located based on our intensive ground surveys.  Thus, the helicopter surveys 

conducted by ENP would seem to under-estimate the size of the sparrow population in 

subpopulation D.  Two potential causes for this error are (1) that birds were not detected by 

chance at survey sites since male sparrows in subpopulation D tend to move over large areas in 

this low-density sparrow subpopulation or (2) the surveys may have been conducted after 

08:30 and male sparrows may have stopped singing by then, which is what we typically 

observed in subpopulation D during the 2011 breeding season.     
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The second potential source of bias results from the way in which the survey data has 

historically been used to estimate population size.  Historically, a multiplier of 16x the number 

of sparrow detections has been used to estimate population size; however, this multiplier is 

known to potentially over-estimate numbers in small sparrow subpopulations (Lockwood et al. 

2007).  The multiplier is based on the estimated territory size of sparrows (2 ha), the distance 

between survey sites (1 km), and the prediction that for every male sparrow there is a female 

sparrow.  Using this multiplier, the population estimate would be 32 sparrows for 

Subpopulation D based on the detection of two sparrows during the helicopter surveys.  

However, our ground surveys indicated that there were only seven sparrows (six males and one 

female) in subpopulation D in 2011 (see below).  Thus, the helicopter surveys would seriously 

over-estimate population size using this methodology.   

We identify two potential explanations as to why the 16x multiplier does not perform well for 

estimating sparrow population size in subpopulation D.  First, territory sizes in this 

subpopulation are substantially larger than 2 ha.  Second, there was obviously not a female for 

every male sparrow in this subpopulation.  Previous research by Rutgers University has shown 

that both of these factors are typical in small sparrow subpopulations (Virzi et al. 2009; Boulton 

et al. In Press).  Therefore, data from helicopter surveys alone is not the best way to estimate 

population size in small subpopulations.  Helicopter surveys will also not provide data on the 

annual breeding status (and success) of male sparrows; only intensive ground surveys can 

provide the latter data. 

3.3.2.2   Ground Surveys and Nest Monitoring Results 

Periodic intensive ground surveys were conducted in subpopulation D over a 12-week period 

during the 2011 sparrow breeding season. During the latter part of the breeding season (week 

9 and later), surveys were reduced to one day per week since no female sparrows were being 

observed on territories and thus no nest searching/monitoring was necessary. All sparrows 

detected in subpopulation D during 2011 were located between the ENP boundary and the C-

111 Canal, all on SFWMD land (Figure 3.6 and Appendix 2). Most sparrow activity was observed 
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east of the Aerojet Road, with the exception of a single male sparrow observed during the early 

part of the breeding season west of Aerojet Road. This male was banded in 2011 at its original 

location west of Aerojet Road on 05-May (BKBL-ORAL); however, this male was later observed 

on several occasions east of Aerojet Road near the core population of sparrows in 

subpopulation D (Figure 3.6). The core population was located in the same area where 

sparrows occurred in subpopulation D in 2010. 

In total, six male sparrows were observed in subpopulation D in 2011. None of these birds were 

returning males from previous years. All six males were captured and color-banded in 2011. 

Territory mapping showed that four of these males had well-established territories while two 

males wandered over large areas of the subpopulation during the course of the breeding 

season (Figure 3.6). Only one female sparrow was observed in subpopulation D during the 2011 

breeding season. This female was observed on the territory of the male sparrow banded DPWK-

ORAL on a single day in 2011 (15-Apr). Intensive monitoǊƛƴƎ ƻŦ ǘƘƛǎ ƳŀƭŜΩǎ ǘŜǊǊƛǘƻǊȅ ƛƴŘƛŎŀted 

that nesting did not occur. Thus, no nesting activity was observed in subpopulation D during 

2011.   

By the time we completed our ground surveys in 2011 (25-Jun), only three male sparrows 

remained on territories in subpopulation D (DPWK-ORAL, YLBK-ORAL and BLOR-ORAL). The 

other three males had likely emigrated from the subpopulation, perhaps since there were no 

females. No additional recruitment of males into the subpopulation was observed. While it is 

difficult to speculate as to why the only female sparrow observed in subpopulation D during 

2011 did not settle there, it is possible that the low density of males in the subpopulation 

contributed to this decision. It is likely that male Cape Sable seaside sparrows establish 

territories first, based on habitat suitability and the presence of conspecifics (i.e. other singing 

males). Females likely base their settlement decisions on the quality of males and their 

territories. However, females may also base their settlement decisions on the abundance of 

males in an area in an attempt to increase opportunities for extra-pair copulations. Thus, a 

female that wandered into subpopulation D by chance may have decided to move on looking 

for an area with a higher density of males. 
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Given the lack of nesting and the lack of any returning males to subpopulation D in 2011, a 

condition that has occurred there in past years, it appears that this subpopulation may be an 

ephemeral subpopulation sustained by immigration from other subpopulations rather than 

local recruitment. While somewhat isolated in the eastern Everglades, subpopulation D could 

still receive recruitment from other sparrow subpopulations. As an example, we provide an 

illustration of potential dispersal events for juvenile sparrows (the most likely long-distance 

dispersers) from other nearby sparrow subpopulations (Figure 3.7). The dispersal kernel 

projections in Figure 3.7 were adapted from Gilroy, et al. (Gilroy et al. In Revision-a). Basically, 

the projections show the dispersal probability of a juvenile sparrow from subpopulation E 

(Figure 3.7a, core sparrow subpopulation) and subpopulation C (Figure 3.7b, nearest small 

sparrow subpopulation) into subpopulation D. While the dispersal probability into 

subpopulation D is low in both cases, this subpopulation does fall well within the range of 

dispersal of juvenile sparrows expected from these other subpopulations, and to a lesser 

degree from all sparrow subpopulations east of Shark River Slough. Further, note that the 

dispersal probability of a juvenile sparrow from subpopulation C is much higher than from other 

subpopulations due to the proximity of this subpopulation to subpopulation D. Thus, future 

recruitment into subpopulation D will likely be influenced most strongly by breeding conditions 

in subpopulation C in any given year. 

3.3.3 Conclusions 

Since the substantial decline in numbers first documented between the 1981 and 1992 

rangewide helicopter surveys conducted by ENP, the sparrow population has remained very 

small in subpopulation D.  Recent trends show a modest increase in numbers, but the 

subpopulation remains one of the smallest CSSS subpopulations. Sparrows have generally used 

the same area for breeding over the past six years with territories concentrated in a small patch 

of suitable habitat in the northwestern-central portion of the subpopulation. Breeding occurred 

sporadically since 2006; however, no breeding occurred in 2011. The biggest issue of concern is 

the severely male-biased sex ratio that has persisted in the subpopulation in recent years, 

which has led to very low overall annual productivity due to the lack of enough females. 
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Whether this is the result of low female survival or dispersal limitations is presently unknown. 

Regardless, a high proportion of unmated males raises concern that subpopulation D may be in 

trouble and at high risk of local extinction. Another issue of concern is the low return rate of 

adults to the subpopulation between years, with no returning adults in most years, which is a 

condition only reported in this subpopulation. This observation is quite unusual for the CSSS; 

recent research shows that there is a 53% probability that a surviving individual will remain in a 

study plot between years (Gilroy et al. In Revision-a), thus we would expect to see some male 

sparrows return each year. Future CSSS research in subpopulation D should examine dispersal 

more closely, possibly by radio-tracking individuals, in order to gain a better understanding of 

the behavior of sparrows in this small, peripheral subpopulation. We also suggest the 

continuation of helicopter surveys to document dispersal of sparrows into any newly restored 

habitat in the subpopulation D area. Importantly, we suggest that intensive ground surveys and 

nest monitoring also be continued due to the potential bias of helicopter survey data to 

estimate numbers in small subpopulations, and since this is the only way that breeding activity 

can be closely monitored and analyzed in response to changes in hydrologic conditions in that 

are likely to occur in subpopulation D as the C-111 Spreader Canal Project becomes operational. 
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3.4 Tables and Figures  

Table 3.1:  Results of rangewide Cape Sable seaside 

sparrow helicopter surveys conducted by Everglades 

National Park from 1981 - 2010. First survey 

conducted in 1981; annual surveys conducted since 

1992. Two surveys were conducted in 2000; results of 

both surveys included in table. "Actual Count" 

column indicates total number of male sparrows 

detected during annual survey. NS = no survey. 

Year 

# Sites 

Surveyed 

# Sites 

Occupied 

% Sites 

Occupied 

Actual 

Count 

1981 71 18 25% 25 

1992 80 4 5% 7 

1993 55 4 7% 6 

1994 NS NS NS NS 

1995 21 0 0% 0 

1996 57 4 7% 5 

1997 47 2 4% 3 

1998 53 3 6% 3 

1999 50 8 16% 11 

2000a 50 3 6% 4 

2000b 48 1 2% 1 

2001 48 2 4% 2 

2002 68 0 0% 0 

2003 37 0 0% 0 

2004 36 0 0% 0 

2005 40 2 5% 3 

2006 28 0 0% 0 

2007 16 0 0% 0 

2008 16 1 6% 1 

2009 17 2 12% 2 

2010 23 4 17% 4 
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Table 3.2: Demographic data collected by Rutgers University for Cape Sable 

seaside sparrows breeding in subpopulation D (2006 - 2010). Sex Ratio = male 

bias in subpopulation; SE Mean Clutch Size = 0 for all years; Chicks 

Fledged/Pair = Chicks Fledged / Breeding Pairs; Banded Adults = total number 

of banded adults in subpopulation at year end (birds banded current year + 

resights); Return Rate = Resights / Banded Adults (from prior year). 

Data 2006 2007 2008 2009 2010 

Total Population 3 3 5 5 9 

Breeding Pairs 1 1 0 2 2 

Males 2 2 5 3 7 

Females 1 1 0 2 2 

Sex Ratio 0.67 0.67 1.00 0.60 0.78 

      Nests 2 2 0 2 2 

Nests Hatched 1 1 na 2 2 

Nests Fledged 0 0 na 2 1 

Chicks Fledged 0 0 0 3 2 

Mean Clutch Size 3.0 4.0 na na 3.0 

Chicks Fledged/Pair 0.0 0.0 0.0 1.5 1.0 

      Date Fieldwork Began 13-Apr 02-May 18-Apr 01-Jun 09-Apr 

Date First Nest Found 5-May 02-May na 01-Jun 19-Apr 

Date Last Nest Found 27-May 31-May na 01-Jun 18-May 

      Banded Adults 4 4 5 2 6 

Males 3 3 5 2 6 

Females 1 1 0 0 0 

Nestlings 0 1 0 0 0 

      Resights na 0 0 0 2 

Return Rate na 0.00 0.00 0.00 0.50 
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Figure 3.1:  Helicopter survey sites for Cape Sable seaside sparrow (CSSS) surveys conducted 

during 2011. Numbered circles represent survey sites considered in study design. Red circles 

are sites surveyed by Rutgers University, orange circles are sites surveyed during rangewide 

helicopter surveys conducted by Everglades National Park (ENP), and grey circles are sites 

surveyed in previous years by ENP which were excluded from 2011 surveys. Red line indicates 

current CSSS critical habitat boundary. Green-shaded polygons represent location of CSSS 

territories in 2010. Hatched areas represent boundaries of recent fires that burned in sparrow 

habitat in subpopulation D. 
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Figure 3.2:  Results of rangewide Cape Sable seaside sparrow helicopter surveys conducted by 

Everglades National Park from 1981 - 2010. First survey conducted in 1981; annual surveys 

conducted since 1992. Bars indicate total number of male sparrows detected during annual 

survey (left axis = count). Dashed line indicates trend in sparrow occupancy at survey sites over 

the period (right axis = % sites occupied). 
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Figure 3.3:  Historical trend in distribution of Cape Sable seaside sparrows (CSSS) in 

subpopulation D based on rangewide helicopter surveys conducted by Everglades National Park 

from 1981 ς 2010. Colored circles represent survey sites visited during years presented in figure 

(annual surveys conducted since 1992); circles color-coded to indicate number of birds counted 

at each survey point (green=0, yellow=1, red=2, pink=3). Red line indicates current CSSS critical 

habitat boundary. Color-shaded areas depict CSSS range estimates within subpopulation D each 

year derived using the kernel density function tool in ESRI® ArcMapTM 10.0 (ESRI, Inc. 2010) 

based on annual survey results; density estimates depicted by color ramp ranging from high 

density (red) to low density (green).  
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Figure 3.4:  Historic locations of Cape Sable seaside sparrow (CSSS) territories based on 

intensive ground surveys and nest monitoring conducted by Rutgers University in 

subpopulation D from 2006 ς 2010. Red line indicates current CSSS critical habitat boundary. 

Color-shaded area depicts 2010 CSSS range estimate within subpopulation D derived using a 

kernel density function in ArcMap based on Everglades National Park rangewide helicopter 

survey results. Hatched areas represent boundaries of recent fires that burned in sparrow 

habitat in subpopulation D.   

 

  




























































































