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Abstract---The Southeastern American Kestréalco sparverius paulyss a non
migratory falcorthat has undergoreemarked range contraction and population decline
in recent decadexcross the @itheastern United Statelt is a highly ranke®pecies of
Greatest Conservation Need (SGQiMselytied to sandhills, making it a goaadicator



species for land managers July 2008, FWRI initiated a loaggrm program for the
recovery and management of Southeastern American Ke&alsjngprimarily on

public lands.During the first year of s project, wedevelogdaregionalSoutheastern
American Kestrel consertian partneship within and across agencigsdevelopinga
standardized data collection protocol and establishing a database to manage annual
monitoring data.We met with dozens of cooperators, primarily biologists and land
manager$rom the FloridaFishand Wildlife ConservatiortCommissionFWC), the

Florida Department of Forest(lpOF), and the Florida Department Bhvironmental
Protection(DEP),compiled data fronhistoricalnest box monitoring programgec

referenced and repairedistingnest boxesandinstalled new nest boxe#s of

September 200%he nestbox program included21kestrel nest boxes, 2262%) of

which were on public landdNest boxes were distributed across 12 counties in-orth
central Florida and 4 counties in sow#ntral Forida. Monitoring by project staff and
partners during the 200 9%bfthe eedtbaxeapnaste ason i nd
central Floridawvere occupied by kestrel§Ve establisled preliminarypopulation targets

for Southeastern American KestrelsF WC6s Wi | dl i f e Manabhyement Ar
applying historical kestrel nesting densities to the amount of available sandhill habitat on
each propertyWe also intensively monitorastcupancyand nesting succea$65 nest

boxes in relation toneasuredhabitat variables tonvestigaterelationships between

kestrel productivity angroposed sandhill habitat performance measuréss

information will be used toefine existing habitat models for Southeastern American
Kestrels to refine population targetand toguide the placement of additional nest boxes

to maximize the likelihoodf theiruse. Duringthe upcoming year, we will complete

data analyses, reporeand manuscriptsvhile continung to work with partners tmstall
additional nest boxes.

INTRODUCTION

FIl oridads Comprehensive Wi ldlife Conservat
sandhill habitat, a xeric upland plant community dominated by longleaf Bineg
palustrig and turkey oakQuercus laevigs as one of the most imperiled habitatshie
state. Sandhill is considered to face a MfVe
habitat destruction or conversion; fragmentation of habitats, communities, and
ecosystems; and the absence or scarcity of keystone spelgda Fish and Willife
Conservation Commission (FWC) vegetation mapping demonstrates that 16% of the
stateds sandhills have been |l ost during the
Despite the concern about sandhdbitat initiatives to develop habitdtased gals 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 tisepation and
management of sandhills.

The Southeastern American Kestiféalco sparverius paulyss a noamigratory
falcon closelytied to sandhills in thedutheastern United States (CWCS; Smallwood and
Bird 2002). Consequently, it has undergone &ethrange contraction and population



decline in recent decades. Onaddely distributed throughout 7dBtheastern states, the
Southeastern American Kestrel today occurs primarily in Florida and is patchily
distributed elsewhere in the coastal plain ofiticCarolina, 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 1$92C 2003). Estimates of population

decline during the last half century range from 82%arth-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@ps in North America.

The Southeastern American Kestrel ranks hi
database, is listed by FWC as Threatened, and is considered a Species of Greatest
Conservation Need (SGCN) in Floridbaas CWCS.
a Biological Score of 28 in FWCdwoutsfpeci es r a
297 bird species. This higher than some federally listed endangered species, including
Redcockaded WoodpeckéPicoides borali¥ and Wood StorkMycteriaamelicanag). In
fact, it has the highest Biological Score of any sandhill SGCN ahdfienly 3 sandhill
SGCN that has both ALowo status and ADeclini

Table 1 Southeastern American Kestrel conservation status relative to oth&GCN
bird species breeding in Sandhill habitat.

Species FWC SGCN SGCN State Listing

Biological | Status Trend

Score
Southeastern American Kestrel | 28 Low Declining | T
Redcockaded Woodpecker 27.6 Low Declining | SSC
Swallowtailed Kite 25.7 Low Unknown | -
Northern Flicker 24 Medium | Declining | -
Redheaded 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 GroundDove 16.7 Medium | Declining | -
Bachmanés Spar |16 Medium | Declining | -
Florida Burrowing Owl 15.3 Medium | Unknown | SSC
Northern Bobwhite 13 Low Declining | -

4SSC = Species of Special Concern; T = Threatened.



All of the threats to sandhiliglentified by the CWCSa{tered fire regime; habitat
destruction or conversion; fragmentation of habitats, communities, and ecosystems; the
absence or scarcity of keystone spedmese an impact on Southeastern American
Kestrels Extensive conversion aipen pine forests, especially longleaf pirierkey oak
sandhills, to young, eveaged pine plantations, citrus, row crops, suburban development,
and mining are directly responsible for the degradation of both nesting and foraging
habitat. The principalproximatecause 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 requiremeftsreeding 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 islgltise to sandhills, it is likely to
be an excellent indicator species for land managers. A@aepilot project to test
sandhill bird monitoring methods (Jim Rodgempubl. data confirmed that
Southeastern American Kestrels were one of the raaadhsl species, recorded in only
9 of 57 sandhill sites surveyed across the state.

In July2008 we initiated along-termprogram for the recovery and management of
Souheastern American Kestrels, primarily, but not exclusively, on public lands.

OBJECTIVES

1. To develop aegionalSoutheastern American Kestrel conservation pastmer
within and across agencidsy providing standardized data collection protocols to
monitor kestrels and establishing a database to manage annual monitorimg data
pubdic lands

2. To establish population targets outheastern American KestrelsF WC 6 s
Wildlife Management Areas (WMAS) and increase kestrel populabgresecting
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 AmericaelKest
occurrence ahproductivity.

Suppl emental funding has been obtained
(SWG) toassist with Objective 3 and study therelationships betweesandhill habitat
andotherSGCN birds
STUDY AREA

The scope of this projetdcuses primarily on the two largest sandhill ridges in
northern peninsular Florida: 1) the Brooksville Ridge and its extension to the north

r



(Hernando, Citrus, Sumter, Levy, Marion, Gilchrist, Alachua, Suwannee, and Columbia
counties) and Trail Ridge(imarily Clay, Putnam counties). This study area was
selected because it$ historical importance to kestrélsee FWC 2003), and because it
has most of the remaining higjuality sandhill forest in the statpdrs. ob

PROGRESS

Objective 1

We created aimple 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 nah-central Florida collected bWVC (T. Breenunpubl. datd and the
University of Florida(UF; J. Smallwoodunpubl. datd. The objective of the protocol is
to minimize the number of visits to a nest box (i.e4, dsits per season) while still
obtaining data on nest succe$est boxes are being monitorgulough the combined
effortsof local cooperators and FWC projectfstasing 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 -geferencednd tis information, along with county
of location,substrate for each nest b(xg., pine tree, post), year of installation, and
installing agencywasentered into the databas@&s of Sepember2009, the database
includeda total of 21 kestrel nest boxe220(52%) of whichwere on public lands (Fig.

1). Twelve counties in nortieentral Florida had a total of 379 nest boferdinated by
Miller and Martin) and4 counties in soutkentral Floridehad a total of 41 nest boxes
(coordinated by Jennifer MasFWC Conservation Biologist, Southwestdron). Nest
boxlocations and monitoring data frasouthcentral Florida (Appendix Byereentered
into our databastrough a cooperative agreement with Moiag those data are not
discussed in detail here.

With the assistance of partnersg monitoredall nest boxes in northentral Florida
during the 2009 breeding seagdiable 2) with the exception of 3fiest boxson private
propertyin Marion and Levy countieand 10 nest boxet Goethe State Foreshest
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 nortlentral Florida. We discuss actions taken to create or
expand existing negtox programs on each property and summarize available historical
data. Detailed site maps are included in Appendix C.
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Properties wih significant amounts of intact sandhill

Withlacoochee State Forest Citrus WMA

Withlacoochee State Forest is located in Citrus, Hernando, Sumter, and Pasco
Counties. The forest as a whole &1,470.1 handcontains 20,453.1 h@2%) of
sandhill habitat.The majority of the Citrus Tract portion of the property consists of
sandhill. Vincent Morris (Florida Division of ForestffpOF], Ecology Unit Leader
Withlacoochee State Forest) reported that theresimsadl population of Southestern
American Kestrels occupying natural cavities in the Citrus Tract alongside the resident
population of Regcockaded Woodpecker&estrels are infrequently observed nesting in
snags or in enlarged Redckaded Woodpecker cavitieln 2008, approximay 51 of
the 90 known RCW clusters in the Citrus Tract were active.

Actions taken 1) Toured site with Morris
2) ldentified potential areas to install nest boxes
3) Installed 4 nest boxes

Camp Blanding WMA

Camp BlandingVMA 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 ja8%)of sandhill. A kestrel nest box program was initiated
on the property in 1986 hiim Garrison (WMA Biologist).These nestdxes typically
have been monitored times per yedout at irregular intervalsusually prior to the
breeding seasonAs of November 2008, there were 34 nest boxéSamp Blanding
located primarily irand aroaind the Cantonment the central portion of the property and
in small openings in the pinelandstire northerrportionof the property.

Actions taken 1) Toured site with Garrison
2) Collected coordinates of existingstboxes
3) Obtained records ofistorical nest box monitoring
4) Toured site with Garrison to identifygh-quality sandhillareas
in the south podb installnewnest boxes
4) Garrison installe@1 newnest boxesluringDecembe20080on
south posin sandhill habitat

Jennings State Feest

Jennings State Forest is located on the Trail Ridge in Clay County, adjacent to the
Camp Blanding WMA. This 9710.4 ha property contains 180 8%) of sandhill. As
of November 2008, there wetd kestrel nest boxes on the property. Eleven ciethest
boxes are located along a powerline rightvay in the northeast portion of the property.
The Jennings nesbkes hae been cleaned or checke@® fimesduringJaruaryi March
each year since 2002, but no intensive monitoring has ever occurred.



Actions taken 1) Collected coordinates of existingstboxes
2) Obtained records of historical nest box monitoring
3) Toured site with Allan Hallman\{MA biologist) to determine
appropriate locationfor installing new nest boxes
4) Hallman installed 14 nenestboxes

Ordway-Swisher Biological Station

The OrdwaySwisher Biological Station is managegUFd Bepartment of
Wildlife EcologyandConservation. It is located on the Trail Ridge in Puthnam County.
This 3682.6 ha proper contains 1440 hg89%)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. Theasestboxes were installed by Steve Coates (Ord®aysher
Progam Coordinator) and tHgF Student Chapter of The Wildlife Society in 2002, but
they haveneverbeen monitored.

Actions taken 1) Consultedwith Steve Coates
2) Collected coordinates of existingstboxes
3) Repaired nest boxes as needed

Mike RoessGold 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 hg8%)of sandhill. A kestrel nest box programsaestablished in the
park by the Duval County Audubon Society in 19The following observations were
recorded by Duval Audubaduring 19771984

#nestboxes # kestrel

Year monitored 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 19901991 ,the nestboxes were monitored by Daniel Pearsbip):

# nestboxes # kestrel )
Year monitored nests # eggs # fledglings
1990 10 8 Unknown ~24

1991 9 7 Unknown ~10




During 2000 2008, the nestboxes were monitored a few times each year by Steve

Earl DEP):

Year #mnoensit(?rz)ées # r‘f::;el # 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 Hieadch State Park, all of
which are located in sandhill habitat.
Actions taken 1) Toured site with Steve Earl
2) Collected coordinates of existingstboxes
3) Obtained records of historical nest box monitoring

Twin Rivers State Forest

Twin Rivers Sate Forest is located along the Suwannee River in Hamilton,
Madison, and Suwanneeunties. This 6022.1 ha property contains 641.01686) of
sandhill. According to Steve CarpentBxdF, Forestry Supervisdr Twin Rivers State
Forest) and Jeremy DixdiVMA Biologist), sandhill habitat in the forest is in poor
condition. There currently arer@stboxeslocated along powerline rights-way. one
on the Black Tract and two on the Ellaville Tract. Records exist from a single check by
Jeremy Dixon in Mazh 2006 whentwo nestboxes containedoutherrilying squirrels
(Glaucomys volansand the thirchestbox contained mEasternBluebird (Sialia sialig
nest.

Actions taken 1) Contacted Steve Carpenter and Jeremy Dixon concerning
sandhill habitat quality

2) Collected coordinates of existingstboxes

3) Obtained records of historical nest box monitoring

Indian Lake State Forest
Indian Lake State Forest is located in Marion County. Thi®IBha property
contains 547.9 hé80%) of sandhill. Four kestrel nest boxes were installed®n

October 2008 by Bob Simons.

Actions taken 1) Collected coordinates of existingstboxes
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Fort White Mitigation Park and Environmental Area

Fort WhiteMitigation Park and Environmental Area is located in Gilchrist County.
This 527.8 ha property contains 3248(62%) of sandhill. There was no kestrel nest
box program on the property prior to 2009.

Actions taken 1) Toured site with Chris Tuck€WWMA Biologist)
2) Installed 10 new nest boxbsilt by Tuckerduring February
2009

Ichetucknee Springs State Park

Ichetucknee Springs State Park is located on the Brooksville Ridge along the
Ichetucknee River in Suwannee and Colundomanties. This 1025.ha property
contains 249.5 h@24%) of sandhill. A lestrel nest box program was initiated in the park
in 1994. The following observations were recorded by park personnel:

#nestboxes # kestrel . # banded
Year . # eggs # chicks
monitored nests 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 aré3 kestrel nest boxes in Ichetucknee Springs State Park. All of
thesenestboxes are in sandhill habitat of varying quality.

Actions taken 1) Toured site with Sam Cole and Ginger Morgai P)
2) Collected coordinates of existingstboxes
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 h@l8%) of sandhill. Only one nest box existed on the property prior to
2009.

Actions taken 1) Toured site witlloseptSmyth(FL DEP)
2) Identified areas to install nest boxes
3) Sitepersonneinstalled 5 new nest boxés 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 bxeswereinstalled in winter/spring 2009 by Nancy
Dwyer and Travis BlundeWMA Biologists).
Actions taken 1) Toured sitavith Dwyer

2) Identified areas to install nest boxes
3) Site personnel installedrg&w nest boxes

Carravelle RanchWMA

Carravelle RanchiVMA is located in Putnam County. This 4224.9 ha property
contains no sandhill habitat. There are currently 8 kastistlboxes on the WMA, but
they have never been monitored.

Actions taken 1) Toured sitavith Jeff Jones and Alex Pries (FWC)
2) Collected coordinates of existing boxes

Lake PanasoffkeeWMA
Lake Panasoffke®/MA is located in Sumter County. Th232.2 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) Colleced coordinates of existing box

Kestrel nest boxes locatgtimarily on private lands

In 1990, John SmallwoodJF) installed> 180 kestrel nest boxes on private lands in
Marion and Levycounties. 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
during2001-2005 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 ne&toxescurrentlyare being monitored by Jessi Brown
(University of Nevadé&Reno,Program in Ecology, Evation, and Conservation Biology)
as part of her dissertation resear@town is submitting occupancy and nesting success
data from thesaestboxesfor inclusion in theSoutheastern American Kestdztabase:

Year # monitored # occupied # successful
2008 133 83 59
2009 152 109 76

Over the past 3 yearBpb Simons of thélachua AuduborSocietyhas been
installing kestrel nest boxes throughout Alachua County. We haveefgenced 18 of
these boxes and withap additional nest boxes with Simarext year.

Objective 2

We establishegreliminarypopulation targets for Southeastern American Kestrels
on public lands in nortfttentral Floridausingtwo methodgTable 3. For simplicity,
both methodologies assumed that sandhill habitat, as delineateWC 2003 Landcover
datg is the only viable habitatvailablefor kestrelsand that all sandhill is equally
suitable for kestreleegardless of habitat qualityFirst, wedividedthe total area of
sandhill on each property by the estimated size efkastrel home range (314 I&tys
1993,Lane and Fischer 1997) to determined the maximum density of kestrel territories
for each propertyithout overlap. Second, we usleidtorical nest box occupancy data
from Ichetucknee Springs State Park d&achmaek to calculate optimal nest box
densities for each propertypuring 19952005, here were between 6 and 9 occupied nest
boxesin Ichetuckne&prings State Paifke., 1 occupied nest box per-22 ha of
sandhill habitat) This range was used deriveafirst approximation obptimal nest box
density for each propertyased on the amount of available sandtabitat

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 availableincludinggrasslands and pasturdsor examplealthoughmostof Citrus
WMA is mapped as sandhill (see Appendix i€yvould be unrealistic to assume the
property couldeversupport 487 kestrel nebbx territories (as indicated in Table 2)
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because ofurrent forest stocking ratesd past land use practicda additian, sitedike
Citrus WMA that already supposmall populations dkestres would not need as many
nest boxes.

We regard the estimates presented in Table 2 as a guidelim@xfdo allocate
futuremanagemengfforts. For example, we can be confidenathchetucknee Springs
State Park and Gold Head Branch State Park are close to or at capacity for, kestrels
wherea<Citrus WMA couldeasily absorb additional nest boxX&able 2)

We anticipate that research on habitat relationships (Objective 3) will help refine
existing habitat models for kestrétsFlorida and generate more pregigulation
targes in the future.
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Table 2 Areas in nortkcentral Floridahat haveSoutheastern American Kestrel nest boesimatedargetdensities fokestrelsin
sandhill habitabn these propertieand thenest box occupanagsults for2009

Estimated Estimated # Nest # New Total # nest
Total . . boxes
. Sandhill max optimal  boxes as of nest .
Site County Area . . monitored/
(ha) (ha) territory nestbox summer  boxesin # occupied
density*  density? 2008 2009 in 2009
Public lands
Withlacoochee State Fordst ;o 644701 204531 65 487-730 0 4 410
Citrus WMA
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 23310
OrdwaySwisher Biological o o 38826 1440 5 3451 8 2 10/0
Station
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 & - it 5378 324.8 1 812 0 9 9/0
Environmental Area
. Columbia
Ichetucknee Springs State o 10255 2495 1 6-9 13 0 1373
Park
Suwannee
Rainbow Springs State Park Marion 595.3 109.9 0 34 1 5 6/0
Half Moon WMA Citrus 3850.2 96.6 0 2-3 0 6 6/0
Carravelle Ranch WMA Putnam 42249 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




Table 2, continued
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Site

Total
Area
(ha)

Private lands cooperators:

JessiBrown
Alachua Audubon Society

TOTAL?

N/A

N/A

Estimated Estimated # Nest # New Total # nest
. boxes
optimal boxes as of nest )
) monitored /
nest box  summer boxes in # occupied
density? 2008 2009 2000
N/A N/A N/A 152 /109
N/A N/A N/A 18/
Unknown
N/A 64 338/138

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

?Based orobserved densities of occupieestboxes at Ichetucknee Springs State Park (1 occupied bdg/ha)

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

Occupancy rates are minimum estimates because some nesteoxa®t monitored intensively enough to determine occupancy.
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Objective 3

During spring and summer of 2009, wéensively monitore®5 nest boxes to
assess relationships between proposed sandhill habitat performance measures and
Southeastern Americdfestrel occurrence and productivitin north-central Florida,
resident kestrelare associated with sandhill communities and avoid woodlands with
dense understory (BohalVood and Collopy 1986). Approximately half of thest
boxesthat we monitoredvere located at the Ordw&ywisher Biological Station, Gold
Head Branch State Park, and Ichetucknee State Park in areas that have an abundance of
sandhill and lack dense pinelands (Y. Theotherswerelocated athe Camp Blanding
Training Site in areawith minimal sandhill habitat and an abundance of pineland.
Project staff and cooperators visited nest boxes approximately every dunfangsl
Marchi 30 June 2009, or until nests were successfully completed, and recorded the
number of kestrel eggs ahdtchlings present during each visit.

A 50-m radius census plot was established around each nest box location. Four
individual vegetation plots werhenlaid outwithin each of these argasne of which
was centered on threestbox while the remaininthree were located 30 m from thest
boxat 120 degree intervals. Each vegetation plot consisted of a-Bpbt nested
within a 10 x 10m plot. All plots were divided into quadrants to facilitate
measurementsMeasurements recorded within 5xrbplotsincluded % all green
cover, % bare ground, % grass cover, % shrub cover. The following measurements were
recorded 5 nfrom each box in each cardinal direction, and from the center of all other
points: canopy closure (using a spherical concavatdemester), and ground cover
height and visual obscurity (using a robel pole). Measuremecasdedor treeswithin
10 x 16m plotsincluded speciesheight, andliameter at breast heigfi2BH) of all
trees>5 cm, as well asount andDBH of all snags>5 cm.

Landscapescale habitat variables will be measured withinlarlbuffer (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 supportin
Southeastern American Kestrels (Stys 1993); therefore, sandhill habitat will be
considered present within the buffer if O 50
away from woodland areas have been found to be used more frequently than thase neare
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,
pinelandhardwood, 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
normalzed landscape shape index (a measure of patch aggregation).

Nineteen(29%) of the 65 intensively monitorauest boxesvere occupied by kestrels
in 2009(13 of 26 at Camp Blandin@,of 16 at Gold Head State Park, 3 of 13 at
Ichetucknee State Pail,0f 10 at Ordwayswisher Biological Statign Ten(53%) of the
19 nests were successfaldf 13 at Camp Blanding, of 3 at Goldhea@8ranchState Park,
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3 of 3 atichetucknee State ParkThe fate of 3 additional nests at Camp Blanaiag
unknown. Thirteenadditionalnest boxes were occupied Bgstern Screee®wls (Otus
asio) and 5 were occupied by Eastern Bluehirds

Statistical analyses will be conducted to determine which habitat variables are
important in determining the suitability of nestdes 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 loeand landscapscale labitat variablesThis information will
then be used to guide the placement of additional nest boxes to maximize the likelihood
of successful nestox useby kestrels

140
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A 40
0
Sandhill Pineland

Figure 2. Mean area of sandhill and pineland habitat witipproximatekestrel home
rangesize(1-km radius, 314 haStys 1993, Lane and Fischer 198udrrounding all
available nest boxes at Camp Blandamgl OQdway/Gold Head/Ichetucknee

OUTREACH ACTIVITIES

We aeated an informational websii@cusing orthe Southeastern American
Kestrel qttp://research.myfwc.com/features/category sub.asp?id¥ @n83published an
article on the species theFlorida Forest Stewantewslettei(Miller and Martin 2009).
These publications were useddisseminatdestrelinformationto private citizensandto
provide information about how individuals can help kestrels by installing nest boxes on
their properties.We alsopresented an outreach programkestrels to approximately 60
children (ages-42) 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 20092010, ve will analyze data, complete the final report for the
related SWG project, write a manuscript on those datdcollaborate with Tim Breen
and John Smallwood on a manuscript on historical trends in kestrel nest box data in
Florida We alsowill use theresults of the aforementioned data analysis to guide
placement 060-100 additional kestrel nest boxgsimarily on public landsn northern
peninsular Floridalthough large tracts of privategperty also will be considered

ACKNOWLEDGMENTS

The 20 poject participants (sgeage ) were essential to the success of this project.
Each contributed time and resources to build or monitor nest boxes and to help with
database and mapping work. We could not have accomplished so much during the first
year ofthe project without the help and support of each of these biologists and managers.
We alsowould liketo thank the following fotogistical and informational suppoiim
Breen,Jeremy Dixon, Mary Dowdell, Anna Farm&fince Morris, Alex Pries, Matthew
Reetz,John SmallwoodandScotland Talley.

LITERATURE CITED

BohalkWood, P.G. and M.W. Collopy. 1986. Abundance and habitat selection of two
American kestrel subspecies in necéntral Florida. Auk 103:55363.

Hoffman, M.L., and M. W. Collopy. 1988. Historical status of the American Kestrel
(Falco sparveriugpaulug in Florida. Wilson Bulletin 100:9107.

Holt, E.G., and G.M. Sutton. 1926. Notes on birds observed in southern Florida. Annals
of Carnegie Musum 16:409439.

Kautz, R., B. Stys, and R. Kawula. 2007. Florida vegetation 2003 and land use change
between 19889 and 2003. Florida Scientist 70:22.

Lane, J. J. and R. A. Fischer. 1997. Species profile: Southeastern American Kestrel
(Falco spaverius pauluy on military installations in the Southeastern United
States. U.S. Army Corps of Engineers Waterways Experiment Station Technical
Report SERDP7-4. 26 p.

Miller, K. E. and JM. Martin. 2009. Southeastern American Kestmeked your help.
Florida Forest Steward 16(2)3

Miller, K. E., and J. A. Smallwood. 1997. Natal dispersal and philopatry of Southeastern
American Kestrels in Florida. Wilson Bulletin 109:2282.

McGarigal,K., S. A. Cushman, M. C. Neel, and E.&£12002. FRAGSTATS: Spatial
Pattern Analysis Program for Categorical Magamputer software program
produced by the authors at the University of Massachusetts, Amherst.



19

Robertson, W. B., Jr., and G. E. Woolfenden. 1992. Florida bird species: daatadno
list. Florida Ornithological Society Special Publication No. 6. Gainesville,
Florida.

Sauer, J. R., J. E. Hines, and J. Fallon. 200% North American Breeding Bird
Survey, Results and Analysis 198606. Version 10.13.2000SGS Patuxent
Wildlife Research Center, Laurel, Marylatutp://www.mbr
pwrc.usgs.gov/bbs/bbs.htifidate accessed 10/24/2007).

Smallwood, J. A. and D. M. Bird. 2002American KestrelKalco sparverius In The
Birds of North America. A. Poole and F. Gill. Philadelpt#&, The Birds of
North America, Inc.602p.

Stys, B. 1993. Ecology and habitat protection needs of the Southeastern American
Kestrel on largescale development sites in Florida. Nongame Wildlife Program
Technical Report. Tallahassee, Florida, ElarGame and Fresh Water Fish
Commission: 35.

Wilmers, T.J. 1983. Kestrel use of nest boxes on reclaimed surface mines in West
Virginia and Pennsylvania (Abstract). Journal of Raptor Research-371:30



APPENDIXA

KestreINestBox Monitoring Rotocol

20



21

Southeastern American Kestrel
Nest Box Monitoring Protocol

e Any new nest boxes should be installed by early February
e Typical nesting chronology of Southeastern American Kestrels in north-central Flonida:
o Eggs laid mid-March — mid-April
o Eggs hatch mid-April — mid-May
o Young leave nest mid-May — mid-June
e Please evict flying squirrels and gray squirrels and remove their nesting materials (typically
Spanmish moss and other plant material); leave screech owls and songbirds undisturbed.

Recommended Protocol

Visit #1 — 2* or 3™ week of February
e [fnecessary, repair old nest boxes
e (lean out debris if excessive
o Optional: Add coarse wood shavings (not saw dust)

Visit #2 — 1% or 2™ week of April
e (Count number of eggs in nest if present
e Record presence, sex, and behavior of adult kestrels in “Actions / Comments™
o Optional: 1f <5 eggs present, revisit box in 7-10 days to confirm completed clutch size

Visit #3 - 1% or 2™ week of May
e Count number of eggs/chicks in nest
e Record presence, sex, and behavior of adult kestrels in “Actions / Comments™

Visit #4 (Optional) — 4" week of May or 1% week of June
e Count number of eggs/chicks in nest
e Record presence/absence of kestrel droppings and nest debris (successful nests will
appear heavily “white washed” from droppings and have insect parts)
e Record presence, sex, and behavior of adult kestrels in “Actions / Comments™

Visit #5 (Optional) - 1* or 2™ week of July
o Count number of eggs/chicks in nest
® Record presence/absence of kestrel droppings and nest debris
e Record presence, sex, and behavior of adult kestrels in “Actions / Comments™

Minimum Protocol

Conduct Visit #1 and Visit #2 for all nest boxes; also conduct Visit #3 for any nest box that
is not active during Visit #2. Examination of nest box contents during April and early May is
critical; behavioral observations are not sufficient to confirm occupancy by kestrels.
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APPENDIX B

Sites with kestrel nest boxes in Lake, Polk, and Highlands counties incluttedSoutheastern American Kestlatabase through a
cooperative agreement with Jennifer Morse (FWC Conservation Biologist, SouthegsshR

Estimated Estimated  # Nest # New  Total # nest
Site County Total Sandhill max optimal  boxes as of nest. boxes _/
Area (ha) (ha) territory nestbox summer boxesin # occupied
density  density 2008 2009 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
;\é\ﬁt\JNEA' Lake Placid 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

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

2Based on observed densities of occupied bakéshetucknee Springs State Park (1 occupied be4?28a)
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