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Abstract.---The Southeastern American Kestrel (Falco sparverius paulus) is a non-

migratory falcon that has undergone a marked range contraction and population decline 

in recent decades across the Southeastern United States.  It is a highly ranked Species of 

Greatest Conservation Need (SGCN) closely tied to sandhills, making it a good indicator 
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species for land managers.  In July 2008, FWRI initiated a long-term program for the 

recovery and management of Southeastern American Kestrels, focusing primarily on 

public lands.  During the first year of this project, we developed a regional Southeastern 

American Kestrel conservation partnership within and across agencies by developing a 

standardized data collection protocol and establishing a database to manage annual 

monitoring data.  We met with dozens of cooperators, primarily biologists and land 

managers from the Florida Fish and Wildlife Conservation Commission (FWC), the 

Florida Department of Forestry (DOF), and the Florida Department of Environmental 

Protection (DEP), compiled data from historical nest box monitoring programs, geo-

referenced and repaired existing nest boxes, and installed new nest boxes.  As of 

September 2009, the nest-box program included 421 kestrel nest boxes, 220 (52%) of 

which were on public lands.  Nest boxes were distributed across 12 counties in north-

central Florida and 4 counties in south-central Florida.  Monitoring by project staff and 

partners during the 2009 breeding season indicated that Ó41% of the nest boxes in north-

central Florida were occupied by kestrels.  We established preliminary population targets 

for Southeastern American Kestrels on FWCôs Wildlife Management Areas (WMAs) by 

applying historical kestrel nesting densities to the amount of available sandhill habitat on 

each property.  We also intensively monitored occupancy and nesting success at 65 nest 

boxes in relation to measured habitat variables to investigate relationships between 

kestrel productivity and proposed sandhill habitat performance measures.  This 

information will be used to refine existing habitat models for Southeastern American 

Kestrels, to refine population targets, and to guide the placement of additional nest boxes 

to maximize the likelihood of their use.  During the upcoming year, we will complete 

data analyses, reports, and manuscripts, while continuing to work with partners to install 

additional nest boxes. 

 

 

INTRODUCTION  
 

Floridaôs Comprehensive Wildlife Conservation Strategy (CWCS) identifies 

sandhill habitat, a xeric upland plant community dominated by longleaf pine (Pinus 

palustris) and turkey oak (Quercus laevis), as one of the most imperiled habitats in the 

state.  Sandhill is considered to face a ñVery High Threatò because of altered fire regime; 

habitat destruction or conversion; fragmentation of habitats, communities, and 

ecosystems; and the absence or scarcity of keystone species.  Florida Fish and Wildlife 

Conservation Commission (FWC) vegetation mapping demonstrates that 16% of the 

stateôs sandhills have been lost during the last two decades alone (Kautz et al. 2007).  

Despite the concern about sandhill habitat, initiatives to develop habitat-based goals in 

sandhills are still in their early stages.  Information about the relationship between habitat 

variables (e.g., fire interval, vegetation structure, habitat configuration, habitat 

fragmentation) and sandhill birds is an important data gap in the conservation and 

management of sandhills. 

 

The Southeastern American Kestrel (Falco sparverius paulus) is a non-migratory 

falcon closely tied to sandhills in the Southeastern United States (CWCS; Smallwood and 

Bird 2002).  Consequently, it has undergone a marked range contraction and population 
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decline in recent decades.  Once widely distributed throughout 7 Southeastern states, the 

Southeastern American Kestrel today occurs primarily in Florida and is patchily 

distributed elsewhere in the coastal plain of South Carolina, Georgia, and Louisiana.  

Within Florida, the Southeastern American Kestrel was once distributed as far south as 

Dade County (Holt and Sutton 1926) but now breeds no farther south than Highlands and 

Lee counties (Robertson and Woolfenden 1992, FWC 2003).  Estimates of population 

decline during the last half century range from 82% in north-central Florida (Hoffman 

and Collopy 1988) to 95% for the Floridian physiographic region (Sauer et al. 2007), 

which is the highest rate of decline for the species in North America.  

 

The Southeastern American Kestrel ranks highly in FWCôs species ranking 

database, is listed by FWC as Threatened, and is considered a Species of Greatest 

Conservation Need (SGCN) in Floridaôs CWCS.  The Southeastern American Kestrel has 

a Biological Score of 28 in FWCôs species ranking database, which ranks it 20
th
 out of 

297 bird species.  This is higher than some federally listed endangered species, including 

Red-cockaded Woodpecker (Picoides boralis) and Wood Stork (Mycteria americana).  In 

fact, it has the highest Biological Score of any sandhill SGCN and is 1 of only 3 sandhill 

SGCN that has both ñLowò status and ñDecliningò trend (see Table 1). 

 

Table 1.  Southeastern American Kestrel conservation status relative to other SGCN 

bird species breeding in Sandhill habitat. 

Species FWC 

Biological 

Score 

SGCN 

Status 

SGCN 

Trend 

State Listing
a
 

Southeastern American Kestrel 28 Low Declining T 

Red-cockaded Woodpecker 27.6 Low Declining SSC 

Swallow-tailed Kite 25.7 Low Unknown - 

Northern Flicker 24 Medium Declining - 

Red-headed Woodpecker 22 Medium Declining - 

Hairy Woodpecker 21.3 Low Unknown - 

Mississippi Kite 19.7 Medium Unknown - 

Southern Bald Eagle 17.3 Medium Increasing T 

Brown-headed Nuthatch 17 Medium Declining - 

Common Ground-Dove 16.7 Medium Declining - 

Bachmanôs Sparrow 16 Medium Declining - 

Florida Burrowing Owl 15.3 Medium Unknown SSC 

Northern Bobwhite 13 Low Declining - 

a 
SSC = Species of Special Concern; T = Threatened. 
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All of the threats to sandhills identified by the CWCS (altered fire regime; habitat 

destruction or conversion; fragmentation of habitats, communities, and ecosystems; the 

absence or scarcity of keystone species) have an impact on Southeastern American 

Kestrels.  Extensive conversion of open pine forests, especially longleaf pine - turkey oak 

sandhills, to young, even-aged pine plantations, citrus, row crops, suburban development, 

and mining are directly responsible for the degradation of both nesting and foraging 

habitat.  The principal proximate cause of kestrel decline is thought to be the loss of 

longleaf pine snags that provide cavities for nesting sites (Hoffman and Collopy 1988).  

However, little is known about the foraging requirements of breeding kestrels in Florida.  

In addition, fragmentation of sandhill habitat may have an effect on breeding kestrels 

given that the resident subspecies has limited dispersal (median natal dispersal distance = 

4.9 km; Miller and Smallwood 1997).  

 

 Because the Southeastern American Kestrel is closely tied to sandhills, it is likely to 

be an excellent indicator species for land managers.  A one-year pilot project to test 

sandhill bird monitoring methods (Jim Rodgers, unpubl. data) confirmed that 

Southeastern American Kestrels were one of the rarest sandhill species, recorded in only 

9 of 57 sandhill sites surveyed across the state. 

   

 In July 2008, we initiated a long-term program for the recovery and management of 

Southeastern American Kestrels, primarily, but not exclusively, on public lands.   

 

OBJECTIVES  
 

1. To develop a regional Southeastern American Kestrel conservation partnership 

within and across agencies, by providing standardized data collection protocols to 

monitor kestrels and establishing a database to manage annual monitoring data on 

public lands. 

 

2. To establish population targets for Southeastern American Kestrels on FWCôs 

Wildlife Management Areas (WMAs) and increase kestrel populations by erecting 

up to 100 nest boxes annually.  

 

3. To assess relationships between proposed sandhill habitat performance measures 

(fire interval, vegetation structure [basal area, ground cover, presence of snags], 

habitat configuration, habitat fragmentation) and Southeastern American Kestrel 

occurrence and productivity. 

 

 Supplemental funding has been obtained from FWCôs State Wildlife Grants program 

(SWG) to assist with Objective 3 and to study the relationships between sandhill habitat 

and other SGCN birds.  

  

STUDY AREA 
 

The scope of this project focuses primarily on the two largest sandhill ridges in 

northern peninsular Florida: 1) the Brooksville Ridge and its extension to the north 
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(Hernando, Citrus, Sumter, Levy, Marion, Gilchrist, Alachua, Suwannee, and Columbia 

counties) and Trail Ridge (primarily Clay, Putnam counties).  This study area was 

selected because of its historical importance to kestrels (see FWC 2003), and because it 

has most of the remaining high-quality sandhill forest in the state (pers. obs).  

 

PROGRESS 
 

Objective 1 

 

We created a simple nest box monitoring protocol to be used by partners to ensure 

uniformity of data collection and to maximize the usefulness of these data (see Appendix 

A).  Our monitoring protocol was created by analyzing existing kestrel nest phenology 

data from north-central Florida collected by FWC (T. Breen, unpubl. data) and the 

University of Florida (UF; J. Smallwood, unpubl. data).  The objective of the protocol is 

to minimize the number of visits to a nest box (i.e., 3-4 visits per season) while still 

obtaining data on nest success.  Nest boxes are being monitored through the combined 

efforts of local cooperators and FWC project staff using the above protocol.   

 

We collected historical nest box occupancy and nesting success data from existing 

kestrel nest box programs and created a monitoring database using Microsoft Access.  All 

existing and new nest boxes were geo-referenced and this information, along with county 

of location, substrate for each nest box (e.g., pine tree, post), year of installation, and 

installing agency, was entered into the database.  As of September 2009, the database 

included a total of 421 kestrel nest boxes, 220 (52%) of which were on public lands (Fig. 

1).  Twelve counties in north-central Florida had a total of 379 nest boxes (coordinated by 

Miller and Martin) and 4 counties in south-central Florida had a total of 41 nest boxes 

(coordinated by Jennifer Morse, FWC Conservation Biologist, Southwest Region).  Nest 

box locations and monitoring data from south-central Florida (Appendix B) were entered 

into our database through a cooperative agreement with Morse, but those data are not 

discussed in detail here. 

 

With the assistance of partners, we monitored all nest boxes in north-central Florida 

during the 2009 breeding season (Table 2), with the exception of 31 nest boxes on private 

property in Marion and Levy counties and 10 nest boxes at Goethe State Forest.  Nest-

box occupancy in 2009 was 138 of 338 (41%; Table 2). 

 

The following are detailed descriptions of the status of extant kestrel monitoring 

programs on public lands in north-central Florida.  We discuss actions taken to create or 

expand existing nest-box programs on each property and summarize available historical 

data.  Detailed site maps are included in Appendix C. 
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Figure 1.  Distribution of Southeastern American Kestrel nest boxes 

(n = 421) in peninsular Florida in the FWC database.  
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Properties with significant amounts of intact sandhill: 

 

Withlacoochee State Forest ï Citrus WMA  
 

Withlacoochee State Forest is located in Citrus, Hernando, Sumter, and Pasco 

Counties.  The forest as a whole is 64,470.1 ha and contains 20,453.1 ha (32%) of 

sandhill habitat.  The majority of the Citrus Tract portion of the property consists of 

sandhill.  Vincent Morris (Florida Division of Forestry [DOF], Ecology Unit Leader ï 

Withlacoochee State Forest) reported that there is a small population of Southeastern 

American Kestrels occupying natural cavities in the Citrus Tract alongside the resident 

population of Red-cockaded Woodpeckers.  Kestrels are infrequently observed nesting in 

snags or in enlarged Red-cockaded Woodpecker cavities.  In 2008, approximately 51 of 

the 90 known RCW clusters in the Citrus Tract were active.     

 

Actions taken:    1)  Toured site with Morris 

2) Identified potential areas to install nest boxes 

3) Installed 4 nest boxes  

 

Camp Blanding WMA  

 

Camp Blanding WMA is located on the Trail Ridge in Clay County, adjacent to 

Jennings State Forest and Mike Roess Gold Head Branch State Park.  This 29,572.8 ha 

property contains 5326.8 ha (18%) of sandhill.  A kestrel nest box program was initiated 

on the property in 1986 by Jim Garrison (WMA Biologist).  These nest boxes typically 

have been monitored 1-2 times per year but at irregular intervals, usually prior to the 

breeding season.  As of November 2008, there were 34 nest boxes on Camp Blanding, 

located primarily in and around the Cantonment in the central portion of the property and 

in small openings in the pinelands in the northern portion of the property. 

 

Actions taken:  1) Toured site with Garrison 

2) Collected coordinates of existing nest boxes 

3) Obtained records of historical nest box monitoring 

4) Toured site with Garrison to identify high-quality sandhill areas 

in the south post to install new nest boxes 

4) Garrison installed 21 new nest boxes during December 2008 on 

south post in sandhill habitat 

 

Jennings State Forest 

 

Jennings State Forest is located on the Trail Ridge in Clay County, adjacent to the 

Camp Blanding WMA.  This 9710.4 ha property contains 1802 ha (19%) of sandhill.  As 

of November 2008, there were 14 kestrel nest boxes on the property.  Eleven of these nest 

boxes are located along a powerline right-of-way in the northeast portion of the property.  

The Jennings nest boxes have been cleaned or checked 1-3 times during January ï March 

each year since 2002, but no intensive monitoring has ever occurred. 
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Actions taken:  1) Collected coordinates of existing nest boxes 

   2) Obtained records of historical nest box monitoring 

3) Toured site with Allan Hallman (WMA biologist) to determine 

appropriate locations for installing new nest boxes 

4) Hallman installed 14 new nest boxes  

 

Ordway-Swisher Biological Station 

 

The Ordway-Swisher Biological Station is managed by UFôs Department of 

Wildlife Ecology and Conservation.  It is located on the Trail Ridge in Putnam County.  

This 3682.6 ha property contains 1440 ha (39%) of sandhill.  There currently are 8 kestrel 

nest boxes on the property, all of which are positioned in sandhill habitat or in open areas 

near sandhill patches.  These nest boxes were installed by Steve Coates (Ordway-Swisher 

Program Coordinator) and the UF Student Chapter of The Wildlife Society in 2002, but 

they have never been monitored. 

 

Actions taken:  1) Consulted with Steve Coates 

2) Collected coordinates of existing nest boxes 

3) Repaired nest boxes as needed 

    

Mike Roess Gold Head Branch State Park 

 

Mike Roess Gold Head Branch State Park is located on the Trail Ridge in Clay 

County adjacent to the Camp Blanding Military Reservation.  This 957.1 ha property 

contains 649.8 ha (68%) of sandhill.  A kestrel nest box program was established in the 

park by the Duval County Audubon Society in 1977.  The following observations were 

recorded by Duval Audubon during 1977-1984: 

 

Year 
# nest boxes 

monitored 

# kestrel 

nests 
# eggs # fledglings 

1977 22 1 Unknown Unknown 

1978 28 2 Unknown Unknown 

1979 26 2 Unknown Unknown 

1980 16 7 21 12 

1981 17 4 19 16 

1982 21 9 39 18 

1983 19 10 >30 7 

1984 17 6 25 <10 

 

During 1990-1991, the nest boxes were monitored by Daniel Pearson (DEP): 

 

Year 
# nest boxes 

monitored 

# kestrel 

nests 
# eggs # fledglings 

1990 10 8 Unknown ~24 

1991 9 7 Unknown ~10 
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During 2000ï2008, the nest boxes were monitored a few times each year by Steve 

Earl (DEP): 

 

Year 
# nest boxes 

monitored 

# kestrel 

nests 
# eggs # fledglings 

2000 13 5 ~22 Unknown 

2001 13 5 ~18 Unknown 

2002 13 Unknown Unknown Unknown 

2003 14 5 ~21 Unknown 

2004 14 3 ~16 Unknown 

2005 14 4 ~18 ~15 

2006 17 Unknown Unknown Unknown 

2007 14 Unknown Unknown Unknown 

2008 16 5 Unknown Unknown 

 

There currently are 16 kestrel nest boxes in Gold Head Branch State Park, all of 

which are located in sandhill habitat.  

 

Actions taken:  1) Toured site with Steve Earl 

2) Collected coordinates of existing nest boxes 

3) Obtained records of historical nest box monitoring 

 

Twin Rivers State Forest 
 

Twin Rivers State Forest is located along the Suwannee River in Hamilton, 

Madison, and Suwannee counties.  This 6022.1 ha property contains 641.1 ha (10%) of 

sandhill.  According to Steve Carpenter (DOF, Forestry Supervisor ï Twin Rivers State 

Forest) and Jeremy Dixon (WMA Biologist), sandhill habitat in the forest is in poor 

condition.  There currently are 3 nest boxes located along powerline rights-of-way:  one 

on the Black Tract and two on the Ellaville Tract.  Records exist from a single check by 

Jeremy Dixon in March 2006, when two nest boxes contained southern flying squirrels 

(Glaucomys volans) and the third nest box contained an Eastern Bluebird (Sialia sialis) 

nest. 

 

Actions taken:  1) Contacted Steve Carpenter and Jeremy Dixon concerning   

                                        sandhill habitat quality 

2) Collected coordinates of existing nest boxes 

3) Obtained records of historical nest box monitoring 

 

Indian Lake State Forest 

 

Indian Lake State Forest is located in Marion County.  This 1805.3 ha property 

contains 547.9 ha (30%) of sandhill.  Four kestrel nest boxes were installed on 17 

October 2008 by Bob Simons. 

 

Actions taken: 1) Collected coordinates of existing nest boxes 
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Fort White Mitigation Park and Environmental Area  

 

Fort White Mitigation Park and Environmental Area is located in Gilchrist County.  

This 527.8 ha property contains 324.8 ha (62%) of sandhill.  There was no kestrel nest 

box program on the property prior to 2009.   

 

Actions taken:  1) Toured site with Chris Tucker (WMA Biologist) 

2) Installed 10 new nest boxes built by Tucker during February 

2009 

 

Ichetucknee Springs State Park 

 

Ichetucknee Springs State Park is located on the Brooksville Ridge along the 

Ichetucknee River in Suwannee and Columbia counties.  This 1025.5 ha property 

contains 249.5 ha (24%) of sandhill.  A kestrel nest box program was initiated in the park 

in 1994.  The following observations were recorded by park personnel: 

 

Year 
# nest boxes 

monitored 

# kestrel 

nests 
# eggs # chicks 

# banded 

young 

1994 6 4 18 16 12 

1995 9 6 21 19 18 

1996 9 8 32 28 26 

1997 12 7 32 23 17 

1998 12 8 36 29 20 

1999 13 9 38 23 17 

2000 13 8 33 25 16 

2001 13 7 30 23 19 

2002 13 9 35 33 22 

2003 13 6 28 18 12 

2004 13 7 30 8 7 

2005 13 7 32 26 12 

2006 12 4 19 17 9 

2007 13 5 21 16 14 

2008 13 2 9 8 5 

 

There currently are 13 kestrel nest boxes in Ichetucknee Springs State Park.  All of 

these nest boxes are in sandhill habitat of varying quality. 

 

Actions taken: 1) Toured site with Sam Cole and Ginger Morgan (DEP) 

   2) Collected coordinates of existing nest boxes 

3) Obtained records of historical nest box monitoring 
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Rainbow Springs State Park 

 

Rainbow Springs State Park is located in Marion County.   This 595.7 ha property 

contains 109.9 ha (18%) of sandhill.  Only one nest box existed on the property prior to 

2009. 

 

Actions taken: 1) Toured site with Joseph Smyth (FL DEP) 

2) Identified areas to install nest boxes 

3) Site personnel installed 5 new nest boxes in February 2009 

 

Properties with little or no sandhill: 

 

Half Moon WMA  

 

Half Moon WMA is located in Sumter County.  This 3850.2 ha property contains 

96.6 ha (3%) of sandhill.  Eight nest boxes were installed in winter/spring 2009 by Nancy 

Dwyer and Travis Blunden (WMA Biologists). 

 

Actions taken: 1) Toured site with Dwyer 

2) Identified areas to install nest boxes 

3) Site personnel installed 8 new nest boxes 

 

Carravelle Ranch WMA  

 

Carravelle Ranch WMA is located in Putnam County.  This 4224.9 ha property 

contains no sandhill habitat.  There are currently 8 kestrel nest boxes on the WMA, but 

they have never been monitored. 

 

Actions taken: 1) Toured site with Jeff Jones and Alex Pries (FWC) 

 2) Collected coordinates of existing boxes 

 

Lake Panasoffkee WMA  

 

Lake Panasoffkee WMA is located in Sumter County.  This 4232.2 ha property 

contains no sandhill habitat.  There is currently 1 kestrel nest box on the property located 

on the edge of a pasture. 

 

Actions taken: 1) Collected coordinates of existing box 

 

 

Kestrel nest boxes located primarily on private lands: 

 

In 1990, John Smallwood (UF) installed > 180 kestrel nest boxes on private lands in 

Marion and Levy counties.  About half of these were in sandhill habitat along the 
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Brooksville Ridge in Levy County.  Tim Breen (FWC) monitored 34 of these nest boxes 

during 2001-2005 and found the following: 

 

 

Year # occupied # not occupied 

2001 33 1 

2002 32 2 

2003 29 5 

2004 26 8 

2005 24 10 

 

A portion of these nest boxes currently are being monitored by Jessi Brown 

(University of Nevada-Reno, Program in Ecology, Evolution, and Conservation Biology) 

as part of her dissertation research.  Brown is submitting occupancy and nesting success 

data from these nest boxes for inclusion in the Southeastern American Kestrel database: 

 

Year # monitored # occupied # successful 

2008 133 83 59 

2009 152 109 76 

 

Over the past 3 years, Bob Simons of the Alachua Audubon Society has been 

installing kestrel nest boxes throughout Alachua County.  We have geo-referenced 18 of 

these boxes and will map additional nest boxes with Simons next year. 

 

 

Objective 2 
 

We established preliminary population targets for Southeastern American Kestrels 

on public lands in north-central Florida using two methods (Table 2).  For simplicity, 

both methodologies assumed that sandhill habitat, as delineated by FWC 2003 Landcover 

data, is the only viable habitat available for kestrels and that all sandhill is equally 

suitable for kestrels regardless of habitat quality.  First, we divided the total area of 

sandhill on each property by the estimated size of one kestrel home range (314 ha; Stys 

1993, Lane and Fischer 1997) to determined the maximum density of kestrel territories 

for each property without overlap.  Second, we used historical nest box occupancy data 

from Ichetucknee Springs State Park as a benchmark to calculate optimal nest box 

densities for each property.  During 1995-2005, there were between 6 and 9 occupied nest 

boxes in Ichetucknee Springs State Park (i.e., 1 occupied nest box per 28-42 ha of 

sandhill habitat).  This range was used to derive a first approximation of optimal nest box 

density for each property based on the amount of available sandhill habitat.   

 

Note that the actual number of kestrels that a site can support will depend on the 

quality of sandhill habitat, as well as the amount and quality of other suitable habitat 

types available, including grasslands and pastures.  For example, although most of Citrus 

WMA is mapped as sandhill (see Appendix C), it would be unrealistic to assume the 

property could ever support 487 kestrel nest-box territories (as indicated in Table 2) 
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because of current forest stocking rates and past land use practices.  In addition, sites like 

Citrus WMA that already support small populations of kestrels would not need as many 

nest boxes.  

 

We regard the estimates presented in Table 2 as a guideline for how to allocate 

future management efforts.  For example, we can be confident that Ichetucknee Springs 

State Park and Gold Head Branch State Park are close to or at capacity for kestrels, 

whereas Citrus WMA could easily absorb additional nest boxes (Table 2).  

 

We anticipate that research on habitat relationships (Objective 3) will help refine 

existing habitat models for kestrels in Florida and generate more precise population 

targets in the future.  
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Table 2.  Areas in north-central Florida that have Southeastern American Kestrel nest boxes, estimated target densities for kestrels in 

sandhill habitat on these properties, and the nest box occupancy results for 2009.   

Site County 

Total 

Area 

(ha) 

Sandhill 

(ha) 

Estimated 

max 

territory 

density
1
 

Estimated 

optimal 

nest box 

density
2
 

# Nest 

boxes as of 

summer 

2008 

# New 

nest 

boxes in 

2009 

Total # nest 

boxes 

monitored/        

# occupied 

in 2009 

Public lands:        

Withlacoochee State Forest ï 

Citrus WMA 
Citrus 64470.1 20453.1 65 487-730 0 4 4 / 0 

Camp Blanding WMA Putnam 29572.8 5326.8 17 127-190 39 21 60 / 21 

Jennings State Forest  Clay 9710.4 1802 6 43-64 14 14 23
3
 / 0 

Ordway-Swisher Biological 

Station 
Putnam 3682.6 1440 5 34-51 8 2 10 / 0 

Mike Roess Gold Head 

Branch State Park  
Clay 957.1 649.8 2 15-23 16 0 16 / 3 

Twin Rivers State Forest  Madison  6022.1 641.1 2 15-23 3 0 3 / Unknown 

Indian Lake State Forest  Marion  1805.3 547.9 2 13-20 0 4 4 / Unknown 

Fort White Mitigation Park & 

Environmental Area 
Gilchrist 537.8 324.8 1 8-12 0 9 9 / 0 

Ichetucknee Springs State 

Park  

Columbia 

& 

Suwannee 

1025.5 249.5 1 6-9 13 0 13 / 3 

Rainbow Springs State Park  Marion  595.3 109.9 0 3-4 1 5 6 / 0 

Half Moon WMA Citrus 3850.2 96.6 0 2-3 0 6 6 / 0 

Carravelle Ranch WMA Putnam 4224.9 0 0 N/A 8 0 8 / 0 

Lake Panasoffkee WMA Sumter  4232.2 0 0 N/A 1 0 1 / Unknown 

Chassahowitzka WMA Hernando N/A N/A N/A N/A N/A N/A 6 / 2 
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Table 2, continued. 

Site County 

Total 

Area 

(ha) 

Sandhill 

(ha) 

Estimated 

max 

territory 

density
1
 

Estimated 

optimal 

nest box 

density
2
 

# Nest 

boxes as of 

summer 

2008 

# New 

nest 

boxes in 

2009 

Total # nest 

boxes 

monitored /        

# occupied 

in 2009 

Private lands cooperators:        

Jessi Brown 
Marion & 

Levy 
N/A N/A N/A N/A N/A N/A 152 / 109 

Alachua Audubon Society Alachua N/A N/A N/A N/A N/A N/A 
18 / 

Unknown 

TOTAL
4
      N/A 64 338 / 138 

1
 Number of kestrel home ranges (314 ha) that can fit in sandhill habitat without overlap. 

2 
Based on observed densities of occupied nest boxes at Ichetucknee Springs State Park (1 occupied box/28-42 ha). 

3 
Five nest boxes were removed because they were in inappropriate habitat. 

4 
Occupancy rates are minimum estimates because some nest boxes were not monitored intensively enough to determine occupancy.
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Objective 3 

 

During spring and summer of 2009, we intensively monitored 65 nest boxes to 

assess relationships between proposed sandhill habitat performance measures and 

Southeastern American Kestrel occurrence and productivity.  In north-central Florida, 

resident kestrels are associated with sandhill communities and avoid woodlands with 

dense understory (Bohall-Wood and Collopy 1986).  Approximately half of the nest 

boxes that we monitored were located at the Ordway-Swisher Biological Station, Gold 

Head Branch State Park, and Ichetucknee State Park in areas that have an abundance of 

sandhill and lack dense pinelands (Fig. 2).  The others were located at the Camp Blanding 

Training Site in areas with minimal sandhill habitat and an abundance of pineland.  

Project staff and cooperators visited nest boxes approximately every 7 days during 1 

March ï 30 June 2009, or until nests were successfully completed, and recorded the 

number of kestrel eggs and hatchlings present during each visit.   

 

A 50-m radius census plot was established around each nest box location.  Four 

individual vegetation plots were then laid out within each of these areas, one of which 

was centered on the nest box while the remaining three were located 30 m from the nest 

box at 120ïdegree intervals.  Each vegetation plot consisted of a 5 x 5-m plot nested 

within a 10 x 10-m plot.  All plots were divided into quadrants to facilitate 

measurements.  Measurements recorded within 5 x 5-m plots included:  % all green 

cover, % bare ground, % grass cover, % shrub cover.  The following measurements were 

recorded 5 m from each box in each cardinal direction, and from the center of all other 

points:  canopy closure (using a spherical concave densitometer), and ground cover 

height and visual obscurity (using a robel pole).  Measurements recorded for trees within 

10 x 10-m plots included:  species, height, and diameter at breast height (DBH) of all 

trees >5 cm, as well as count and DBH of all snags >5 cm.   

 

Landscape-scale habitat variables will be measured within a 1-km buffer (estimated 

kestrel home range) around each nest box using ArcGIS and the 2003 FWC landcover 

layer.  A minimum of 50 ha of preferred habitat has been recommended for supporting 

Southeastern American Kestrels (Stys 1993); therefore, sandhill habitat will be 

considered present within the buffer if Ó 50 ha and absent if < 50 ha.  Nest boxes placed 

away from woodland areas have been found to be used more frequently than those nearer 

to woods (Wilmers 1983), so distance from each box to nearest pineland or hardwood 

edge will be calculated.  Distance from each box to nearest sandhill and pasture/open 

patch also will be measured.  The following will be calculated for sandhill, 

pineland/hardwood, and pasture/open landcover classes in each buffered area using 

Fragstats (McGarigal et al. 2002):  total area, patch area distribution metrics (mean patch 

size, range of patch sizes, etc.), number of patches, percentage of landscape, and 

normalized landscape shape index (a measure of patch aggregation). 

 

Nineteen (29%) of the 65 intensively monitored nest boxes were occupied by kestrels 

in 2009 (13 of 26 at Camp Blanding, 3 of 16 at Gold Head State Park, 3 of 13 at 

Ichetucknee State Park, 0 of 10 at Ordway-Swisher Biological Station).  Ten (53%)  of the 

19 nests were successful (6 of 13 at Camp Blanding, 1 of 3 at Goldhead Branch State Park, 
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3 of 3 at Ichetucknee State Park).  The fate of 3 additional nests at Camp Blanding was 

unknown.  Thirteen additional nest boxes were occupied by Eastern Screech-Owls (Otus 

asio) and 5 were occupied by Eastern Bluebirds.   

 

Statistical analyses will be conducted to determine which habitat variables are 

important in determining the suitability of nest boxes for Southeastern American 

Kestrels.  We will use a logistic regression approach in SAS (SAS Institute, Cary, NC) to 

analyze nest box occupancy (presence/absence of a nest) and apparent nest success in 

regards to the various local- and landscape-scale habitat variables.  This information will 

then be used to guide the placement of additional nest boxes to maximize the likelihood 

of successful nest box use by kestrels.   
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Figure 2.  Mean area of sandhill and pineland habitat within approximate kestrel home 

range size (1-km radius, 314 ha; Stys 1993, Lane and Fischer 1997) surrounding all 

available nest boxes at Camp Blanding and Ordway/Gold Head/Ichetucknee. 

 

OUTREACH  ACTIVITIES  
 

We created an informational website focusing on the Southeastern American 

Kestrel (http://research.myfwc.com/features/category_sub.asp?id=7783) and published an 

article on the species in the Florida Forest Steward newsletter (Miller and Martin 2009).  

These publications were used to disseminate kestrel information to private citizens and to 

provide information about how individuals can help kestrels by installing nest boxes on 

their properties.  We also presented an outreach program on kestrels to approximately 60 

children (ages 6-12) at the Florida Museum of Natural History in Gainesville. 

 

PLANS 

 

http://research.myfwc.com/features/category_sub.asp?id=7783
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 During FY 2009-2010, we will analyze data, complete the final report for the 

related SWG project, write a manuscript on those data, and collaborate with Tim Breen 

and John Smallwood on a manuscript on historical trends in kestrel nest box data in 

Florida.  We also will  use the results of the aforementioned data analysis to guide 

placement of 50-100 additional kestrel nest boxes, primarily on public lands in northern 

peninsular Florida although large tracts of private property also will be considered.  
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Kestrel Nest Box Monitoring Protocol 
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APPENDIX B 

Sites with kestrel nest boxes in Lake, Polk, and Highlands counties included in the Southeastern American Kestrel database through a 

cooperative agreement with Jennifer Morse (FWC Conservation Biologist, Southwest Region). 

Site County 
Total 

Area (ha) 

Sandhill 

(ha) 

Estimated 

max 

territory 

density
1
 

Estimated 

optimal 

nest box 

density
2
 

# Nest 

boxes as of 

summer 

2008 

# New 

nest 

boxes in 

2009 

Total # nest 

boxes /        

# occupied 

in 2009 

Crooked Lake WEA Polk Unknown Unknown Unknown Unknown Unknown Unknown 3 / 0 

Hickory Hammock WMA Highlands  Unknown Unknown Unknown Unknown Unknown Unknown 3 / 0 

Hilochee WMA Lake  Unknown Unknown Unknown Unknown Unknown Unknown 6 / 0 

Hilochee WMA - Osprey Unit Polk Unknown Unknown Unknown Unknown Unknown Unknown 2 / 0 

KICCO WMA Polk Unknown Unknown Unknown Unknown Unknown Unknown 6 / 0 

Kissimmee River PUA Polk Unknown Unknown Unknown Unknown Unknown Unknown 2 / 0 

LWRWEA - Clements Highlands  Unknown Unknown Unknown Unknown Unknown Unknown 2 / 0 

LWRWEA - Lake Placid 

Scrub 
Highlands  Unknown Unknown Unknown Unknown Unknown Unknown 5 / 0 

LWRWEA - Mtn. Lake Cutoff Polk Unknown Unknown Unknown Unknown Unknown Unknown 1 / 0 

LWRWEA - Royce Highlands  Unknown Unknown Unknown Unknown Unknown Unknown 9 / 0 

LWRWEA - Silver Lake Highlands  Unknown Unknown Unknown Unknown Unknown Unknown 2 / 1 

1
 Number of kestrel home ranges (314 ha) that can fit in sandhill habitat without overlap 

2 
Based on observed densities of occupied boxes at Ichetucknee Springs State Park (1 occupied box/28-42 ha) 
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APPENDIX C 

 

 

Site Maps for Public Lands with Kestrel Nest Boxes 
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