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Nest Success of Southeastern American Kestrels
Associated with Red-Cockaded Woodpeckers in
Old-Growth Longleaf Pine Habitat in Northwest Florida
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Abstract - The Southeastern American Kestrel (Falco sparverius paulus), a
non-migratory subspecies of the widespread American Kestrel, has declined to
the point that it is listed as threatened in Florida, the state in which it is most
common. We studied the nesting biology of Southeastern American Kestrels in
1999 and 2000 at Eglin Air Force Base, FL, in old-growth longleaf pine savanna, a habitat type historically widely occupied by the kestrels. Most of the
nest cavities we observed were in old-growth trees, both living and dead, and
were originally excavated by Red-cockaded Woodpeckers (Picoides borealis)
and then enlarged by other woodpecker species. Nesting success was 70% in
1999 and 56% in 2000. In 1999, 67% of eggs survived to become fledglings in
successful nests, as did 58% in 2000. Nests in live pines and snags were equally
successful, and nest success was positively related to cavity height in 1999.
Reduced nesting success in 2000 may have been related to severe drought
conditions. High nesting concentrations of up to 4 pairs per km2 were observed.
We suggest that stands of old-growth longleaf pine, with little or no hardwood
midstory and a relatively high number of snags, inhabited by Red-cockaded
Woodpeckers, may constitute high quality habitat for Southeastern American
Kestrels. Therefore, loss of longleaf pine habitat, degradation of remaining
longleaf habitat due to fire suppression and removal of old-growth and snags,
and the decline of the Red-cockaded Woodpecker, a species on which kestrels
may have depended as a source of nest cavities historically, may have contributed to the decline of the Southeastern American Kestrel.

Introduction
The American Kestrel (Falco sparverius) is the most widespread and
abundant falcon in North America (Cade 1982, Johnsgard 1990). However, concerns exist about the status of the Southeastern American
Kestrel, a non-migratory subspecies (F. s. paulus Howe and King 1902).
In Florida, the state in which it is most common, the Southeastern
American Kestrel is currently listed as threatened due to a substantial
decrease in the population (Hoffman and Collopy 1988, McFarlane
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1973). For example, the population in north-central Florida has declined
an estimated 82% over 40+ years. There is little information on population status elsewhere in the subspecies’ range, but its numbers are
believed to be declining in Alabama and South Carolina as well
(Smallwood 1990).
The preferred habitat of the Southeastern American Kestrel includes
pasture-like areas, longleaf pine (Pinus palustris) sandhills, pine
flatwoods, agricultural areas, parks, and golf courses (Bohall 1984,
Bohall-Wood and Collopy 1986, Wiley 1978). The subspecies’ decline
is attributed to various human modifications of the landscape such as
development, fire suppression, and removal of nest sites (snags)
(Hoffman and Collopy 1988). In particular, open longleaf pine savannas, the former distribution of which closely matches the range of the
Southeastern American Kestrel (Smallwood 1990), have declined by
over 95% (Frost 1993). Most longleaf habitat was lost to clearing for
agriculture and development, and conversion to larger, faster growing
species such as slash (P. elliottii) and loblolly pine (P. taeda). What
remained was degraded by fire suppression and loss of old growth. Fire
suppression allows the development of a hardwood midstory, eliminating the open stand structure kestrels require (Hoffman and Collopy
1987). In Florida, habitat is being managed for several endangered and
threatened species, including the Red-cockaded Woodpecker (Picoides
borealis), eastern indigo snake (Drymarchon corais couperi) and gopher tortoise (Gopherus polyphemus), which are closely linked to the
loss of longleaf pine-turkey oak sandhills, and the circumstantial evidence suggests a similar link with the decline of the Southeastern
American Kestrel (Smallwood and Bird 2002).
American Kestrels are secondary cavity nesters, relying on cavities
constructed by several species of woodpecker (Raphael 1985) such as
Northern Flicker (Colaptes auratus), Red-headed Woodpecker
(Melanerpes erythrocephalus) and Pileated Woodpecker (Dryocopus
pileatus) (Stys 1993). Southeastern American Kestrels also nest in snags
of various tree species including longleaf pine, turkey oak (Quercus
laevis) and live oak (Quercus virginiana) (Hoffman and Collopy 1987).
Use of cavities in live trees by kestrels is thought to be unusual
(Hoffman 1983) because most primary cavity nesters excavate cavities
in snags. The Red-cockaded Woodpecker is one of few species to
excavate cavities in live pine trees, and it is associated with the Southeastern American Kestrel by virtue of extensive range overlap and a
similar requirement for open pine stands (Smallwood and Bird 2002,
USFWS 2003). These woodpeckers live in territorial family groups, and
each territory contains a cluster of several cavity trees (Walters 1990).
Only old pines (i.e., > 100 years old) contain sufficient heartwood in
which to excavate a cavity (Conner et al. 1994). The entrance diameter
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of Red-cockaded Woodpecker cavities typically is only five cm (Jackson 1978), and therefore unaltered cavities are not large enough to
accommodate kestrels. However, other larger woodpecker species often
enlarge Red-cockaded Woodpecker cavities and thus enable larger secondary cavity users such as Wood Ducks (Aix sponsa), Eastern ScreechOwls (Megascops asio) and fox squirrels (Sciurus niger) to occupy
them. The size of many of these enlarged cavities is appropriate for
Southeastern American Kestrels. Thus in open pine savannas, where
Red-cockaded Woodpeckers are present, Southeastern American
Kestrels have access to nest sites not available in other habitats. Since
populations of secondary cavity nesters, including American Kestrels,
often are limited by nest site availability (Newton 1998, Smallwood and
Bird 2002), this may explain the correlation between the distribution
and abundance of these three species: longleaf pine, Red-cockaded
Woodpecker, and Southeastern American Kestrel.
Eglin Air Force Base in northwest Florida is one of the few locations
where this relationship may be examined. Eglin supports significant
populations of both Red-cockaded Woodpeckers and Southeastern
American Kestrels, and is one of the only areas in which substantial
amounts of old-growth longleaf pine remain. While there has been some
degradation of longleaf habitat by past periods of fire suppression and
encroachment by sand pine (P. clausa), currently much of the oldgrowth pine is in good condition. On Eglin, unlike virtually anywhere
else, both Red-cockaded Woodpecker cavities and old-growth (as opposed to second-growth) snags are available to Southeastern American
Kestrels in large numbers, as they likely were historically. In this paper
we present two years of data on reproductive success of Southeastern
American Kestrels nesting in both live pines and snags in Red-cockaded
Woodpecker cavity tree clusters on Eglin. Our objectives were to assess
the value of cavities in live pines and old-growth snags as nest sites, and
to evaluate productivity in an area similar to historic habitat.
Field-Site Description
Eglin Air Force Base is located in Santa Rosa, Okaloosa, and Walton
counties in the western panhandle of Florida and encompasses approximately 188,000 ha. Although 10% of the area consists of cleared test
ranges, the majority of the base is forested. Six major ecological associations occur on Eglin (Kindell et al. 1997); we restricted our study to
two types of longleaf communities, the Sandhills Ecological Association and the Flatwoods Ecological Association. The sandhills community type, characterized by rolling sandhill ridges dissected by streams,
occupies the majority (78%) of the base land area. Vegetation includes
an overstory of longleaf pine, a midstory of oaks (predominantly turkey
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oak) and ground cover consisting of various forbs and grasses including
gopher apple (Licania michauxii), bluestem (Andropogon spp.), and
bracken fern (Pteridium aquilinum). The flatwoods community is characterized by an open canopy of longleaf and/or slash pine with little or
no midstory and dense ground cover consisting of wiregrass (Aristida
stricta), saw palmetto (Serenoa repens), and gallberry (Ilex glabra).
The amount of old-growth longleaf pine on Eglin is unusual compared to other landscapes in the southeast. Hardesty et al. (1997)
reported that about 25% of the pines within the home ranges of 25
groups of Red-cockaded Woodpeckers on Eglin were > 100 years of
age, and about 10% were > 150 years old. At other locations, for
example Camp Lejeune Marine Base in North Carolina, trees > 100
years of age typically comprise < 1% of the pine timber (Zwicker and
Walters 1999). Currently, all longleaf pine (both live and dead) is
protected on Eglin. Forestry operations consist of removing off-site
slash pine and sand pine and replanting longleaf in order to return the
habitat to historic conditions. Prescribed fire, particularly growing
season fire, is an integral part of this restoration process. Unlike in
many state and national forests, dead trees are not salvaged and
therefore numerous snags exist on the landscape. Snags are particularly numerous on Eglin because of tree mortality due to frequent
lightning strikes, prescribed fires, and wildfires. Eglin has a large
population of Red-cockaded Woodpeckers; in 2000 there were 301
active Red-cockaded Woodpecker cavity tree clusters and over 6000
Red-cockaded Woodpecker cavity trees (unpubl. data, K. E. Gault).
Compared to other longleaf areas, on Eglin there appears to be
greater availability of cavities for Southeastern American Kestrels
and other secondary cavity nesters.
Methods
Searches for American Kestrel nests were largely coincident with
monitoring activities at Red-cockaded Woodpecker clusters in 1999 and
2000. We monitored Red-cockaded Woodpecker breeding activity in
130 active clusters. Beginning the first week of April, each cluster was
visited weekly to check for eggs and nestlings. Prior to this, we scouted
for likely kestrel nest sites in the vicinity of each woodpecker cluster by
looking for suitable sized cavities and kestrels in the area. During
weekly visits to each cluster we continued to search for kestrel nests by
observing behavior of kestrels and checking cavities using a Treetop
Peeper (™ Sandpiper Technologies). In 2000, we also visited all known
nest sites from the previous year. We did not search for kestrel nests
outside of woodpecker clusters. Our goal was to locate ten nests in each
tree type (live or dead) each year, and we looked for additional nests
only when time permitted.
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Once kestrel nests were found, we checked them every two weeks
using the Treetop Peeper to record numbers of eggs and nestlings. We
assumed, based on findings of Heintzelman and Nagy (1968), that one
egg was laid every other day, and counted back from hatching in order to
determine nest initiation dates. In order to avoid inducing young to
fledge early, we last visited nests one week prior to the projected
fledging date. If there were young still present at this last visit, we
counted the nest as successful. After the nestlings had fledged we
returned to the nest site to search for fledglings and in many cases we
observed them, but we did not search beyond the vicinity of the nest site.
Nest success was calculated both as a proportion of the nests that
successfully fledged young and also using the Mayfield method
(Mayfield 1960, 1961, 1975). In calculating the daily and period survival rates using the Mayfield method, we broke the nesting cycle into
two periods (Hensler 1985); the incubation period and the nestling
period. We used 30 days as the complete length of each period (Wiley
1978). If a nest was found during the nestling cycle, it was not included
in the calculations for the incubation cycle. If a nest failed between
visits, we counted half the number of days between visits as the number
of exposure days. In making the calculations we used only the days
between actual visits. Days preceding the initial detection of the nest
were not counted and neither were days after the last visit to the nest.
If a nest failed, we monitored the site for several weeks afterwards to
detect renesting attempts, and we visited successful nest sites for several
weeks post-fledging to detect double brooding attempts.
At each visit, we attempted to sex any adults that were present and
record which sex was incubating, brooding or delivering food. We also
collected the following data at each of the kestrel nest sites: date found,
tree height, cavity height, cavity orientation, tree type (live tree or snag),
and cavity type (old Red-cockaded Woodpecker cavity or not). We
tested for differences in nest success based on these variables using a
Mann-Whitney U test, and used logistic regression to simultaneously
test relationships of all these variables to nest success. We did not use
any statistical tests to compare data between years because in 2000 we
searched for, and found, nests in the same cavities as in 1999. The 2000
data therefore are not random and not independent from the 1999 data.
Results
In 1999, we found 31 Southeastern American Kestrel nests in 29
different Red-cockaded Woodpecker clusters, 15 in live pine trees and
16 in snags. In 2000, we located 37 nests in 32 different clusters, 17 in
live trees and 20 in snags. All of the nests in both years were in longleaf
pine trees. Of the 30 cavities used as kestrel nest sites in 1999 (one
cavity was used twice), 52% were reused in 2000. Forty-seven percent
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of cavities in snags and 94% of those in live pines were originally
created by Red-cockaded Woodpeckers. The two cavities in live trees
that were not created by Red-cockaded Woodpeckers appeared to be
limb scars that were enlarged by another species of woodpecker.
Nest initiation dates ranged from 3 April to 23 June in 1999 and from
22 March to 20 June in 2000. The first three nests located in 2000 were
in the same cavities as the first three found in 1999. In both years, last
nests were renesting attempts. We did not observe any attempts at
double brooding in either year.
The majority of nests contained five eggs, but few nests hatched all
five eggs and fewer still fledged five young (Fig. 1). Mean clutch size

Figure 1. Frequency distributions of clutch sizes, nestlings per nest, and fledglings per nest for Southeastern American Kestrels on Eglin Air Force Base,
Florida in (a) 1999 (N = 31) and (b) 2000 (N = 37).
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(± SD) was similar in the two years (4.4 ± 0.9 in 1999 and 4.3 ± 1.0 in
2000) with a range of two to five eggs per clutch. Of 66 observations of
incubating adults, the female was sitting on the eggs in 92% of them.
Mean number of nestlings for all nests that hatched (3.5 ± 1.0 in 1999
and 3.4 ± 1.0 in 2000) and for successful nests (3.6 ± 1.0 in 1999 and 3.6
± 1.1 in 2000) were nearly identical between years. Mean number of
fledglings per successful nest was slightly lower in 2000 (2.7 ±1.2) than
in 1999 (3.1 ± 1.3). Partial brood loss from successful nests occurred in
both years. In 1999, 81% of eggs hatched and 84% of nestlings fledged
so that 67% of eggs survived to become fledglings. In 2000, 83% of
eggs hatched but only 60% of nestlings fledged and thus only 58% of
eggs survived to become fledglings.
Nest success differed between the two years. In 1999, 70% of kestrel
nests fledged young, whereas only 56% of nests fledged young in 2000.
Using the Mayfield method of estimating nest success (rate ± SD), we
calculated a 75% ± 10% overall success rate for nests in 1999 and a 58%
± 9% overall success rate in 2000. In both years the majority of nests
that failed did so at the egg stage (75% in 1999 and 79% in 2000). Using
the Mayfield method (rate ± SD), we calculated that in 1999 the probability of survival for the egg stage was 89% ± 7% while the probability
of survival for the nestling stage was 84% ± 8%. In 2000, the probability
of survival for the egg stage was only 69% ± 8% while the survival rate
for the nestling stage was 83% ± 9%.
We observed only a single renesting attempt in 1999, hence only 11%
of nest failures were followed by renesting. We observed five renesting
attempts in 2000 (one successful), thus 33% of nest failures were followed by renesting. Two of the nests that we considered renesting attempts were not located in the same cavity as the original nest even
though the first nest cavity was still available and appeared to be in good
condition. Although the adults were not marked, we assumed that these
were renesting attempts based on proximity to the original nest cavity and
timing of nest initiation relative to the original nest failure.
We calculated means of several nest site variables for both successful
and unsuccessful nests (Table 1). Cavity height was significantly higher
for successful nests than unsuccessful nests (Mann-Whitney U = 90, P =
Table 1. Mean (+ SD) of nest site variables for successful and unsuccessful Southeastern
American Kestrel nests on Eglin Air Force Base, Florida, in 1999 and 2000 (first nesting
attempts only).
1999
Variable
Sample Size
Cavity Height
Tree Height
Cavity Orientation
*

Successful
21
9.3 ± 2.7 m*
19.8 ± 3.4 m
187 ± 101˚

Unsuccessful
9
7.5 ± 2.8 m*
18.4 ± 4.0 m
190 ± 91˚

2000
Successful

Unsuccessful

19
8.4 ± 2.9 m
17.6 ± 4.2 m
221 ± 80˚

14
8.7 ± 1.8 m
19.0 ± 3.7 m
200 ± 118˚

Within-year values are significantly different, see text for details.
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0.045) in 1999. However, cavity height was not related to nest success in
2000 (Mann-Whitney U = 285, P = 0.451). None of the other nest site
variables were significantly different between successful and unsuccessful
nests in either year. In particular, nests in live trees and those in snags were
equally successful (Table 2). We were unable to use all the variables in a
logistic regression model of nest success because tree height and cavity
height were highly correlated with one another, as were tree type and
cavity type. Therefore we dropped two variables, tree height and cavity
type, from the analysis. With three variables included in the analysis (tree
type, cavity height, cavity orientation), the model was not a significant
predictor of nest success (χ2 = 3.46, N = 70, df = 3, P = 0.46).
The causes of the majority of nest failures (96%) were undetermined. There was circumstantial evidence that three nest failures were
due to predation, however. In one case, we found a Corn Snake (Elaphe
guttata guttata) in a kestrel nest cavity with one remaining egg. This
cavity was located 7.3 m above ground in a snag. In the second case, we
observed a snake (Corn Snake or Gray Rat Snake, Elaphe obsoleta
spiloides) in a nest cavity in a snag at a height of 12.7 m. This nest
should have contained nestlings at the time of the discovery of the
snake, but we were unable to confirm whether or not the eggs ever
hatched. In the last case we observed eggshell fragments at the bottom
of a kestrel nest tree approximately two weeks after incubation had
begun indicating a possible incidence of predation. The following week
a Red-bellied Woodpecker nest was observed in the nest cavity, suggesting that the Red-bellied Woodpecker may have removed the contents of the kestrel nest. In 2000, one nest failed when the cavity tree
was burned during a prescribed fire.
Although we did not attempt to estimate densities of kestrels, we
observed some nests in sufficiently close proximity to be noteworthy. In
1999, two clusters contained two kestrel nests (185 m apart and 200 m
apart, respectively) and three of the four nests fledged young. In 2000, we
observed two kestrel nests in each of three different woodpecker clusters
and three kestrel nests in a single woodpecker cluster. In the cluster with
three kestrel nests, two of the nests were approximately 30 m apart, and the
third nest was approximately 200 m from the first two. In the three clusters
Table 2. Proportion of Southeastern American Kestrel nests in live trees and snags on
Eglin Air Force Base, Florida, that were successful, in 1999 and 2000 (first nesting
attempts only). Actual proportions of nests successfully producing young (% success) and
Mayfield estimates of success (± SD) are presented.
Category

N

% success

Mayfield success %

1999 Live trees
1999 Snags
2000 Live trees
2000 Snags

15
15
16
16

80
60
56
56

82 (± 11)
71 (± 13)
51 (± 13)
63 (± 12)
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that each had two kestrel nests, the distances between nests were 125 m,
165 m, and 167 m. We documented another square-kilometer area, encompassing three active Red-cockaded Woodpecker clusters, with a very high
density of three kestrel nests in 1999 and four kestrel nests in 2000.
Discussion
In general, reproductive parameters for Southeastern American
Kestrels nesting in Red-cockaded Woodpecker clusters on Eglin are
similar to those reported from other areas. Clutch sizes were similar to
the range of three to five described by Wiley (1978) and hatching rates
were on the upper end of the ranges (64–89%) reported for American
Kestrels by Balgooyen (1976), Heintzelman and Nagy (1968), Smith et
al. (1972), and Stys (1993). Of the previous studies, all recorded data
from natural nest sites except for Heintzelman and Nagy (1968), who
studied reproduction in kestrels using nest boxes. Also, similar to Wiley
(1978) and Johnsgard (1990), we observed females incubating the majority of the time, in fact a greater percentage of the time than reported
by Balgooyen (1976) who observed females incubating 80–85% of the
time. The proportion of nestlings fledged from successful nests in 1999,
84%, was intermediate to rates reported by Balygooyen (1976) (98%)
and Smith et al. (1972) (76%). However, the fledging rate in 2000 (60%)
was considerably lower than previously reported rates. We realize that
we may have overestimated the number of fledglings per successful nest
because our last visit to the nest was one week prior to fledging, but the
error involved likely is small. The similarity of our two estimates of nest
success suggest we estimated this parameter accurately.
The lower fledging rate and poor reproductive success in 2000 may
have been related to drought conditions that existed across north
Florida. Rainfall was 25–50 cm below normal in 2000, and this followed
two previous years of lower than normal rainfall (pers. comm., Florida
Climate Center, Tallahassee, FL). For Red-cockaded Woodpeckers on
Eglin, 2000 was the poorest year reproductively since monitoring began
in 1992 (Walters et al. 2002). The coincidental declines in productivity
of the two species suggest that an environmental factor such as drought
was the cause.
An average nest cavity height of 8.6 m was slightly higher than that
reported by Hoffman (1983) (7.25 m), and cavity height was related to
nesting success in one year (1999). Higher nest cavities might provide
greater protection from climbing nest predators such as snakes. However, one snake successfully preyed upon a nest that was 12.7 m high,
indicating that a high nest does not guarantee immunity against predation by snakes. Nest height is probably not a factor in predation by other
bird species or nest loss due to environmental factors, which may
explain the lack of effect of nest height in 2000.
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While some aspects of the kestrel’s breeding biology were similar to
other studies, we observed some differences. Our findings agree with
those of Hoffman (1983) and Hoffman and Collopy (1987) in that the
majority of nest cavities were in longleaf pine. However, unlike in
north-central Florida where almost all of the nest cavities were located
in snags (Hoffman 1983), we observed kestrels nesting in live pine trees
frequently. Hoffman (1983) conducted his study in an area in which
there were no Red-cockaded Woodpeckers and therefore few or no
cavities in live pine trees. The majority (70%) of kestrel nest cavities we
observed at Eglin were originally excavated by Red-cockaded Woodpeckers and then enlarged by other woodpecker species. The more than
6000 documented Red-cockaded Woodpecker cavity trees on Eglin
(unpubl. data, K.E. Gault) thus provide a large number of current and
future nest sites for kestrels and other cavity nesting species.
Southeastern American Kestrels exhibit a high degree of territory
fidelity, often using the same territory during successive years (BohallWood and Collopy 1986). Over half of the nest cavities we monitored
during 1999 were reused in 2000. The use of nest cavities in live pines
supports territory fidelity as live trees are likely to persist from one year
to the next, whereas snags deteriorate quickly. Although all of the 1999
nest cavities in live trees were still available as nest sites in 2000,
several of the snags had fallen over or were broken at the cavity, making
them unusable as nest sites in 2000. Since we detected no difference in
nest success rate between live trees and snags, there should be no
disadvantage to using live trees as nest sites, and kestrels using live trees
would have the advantage of increased nest site longevity.
We observed exceptionally high local nesting densities of kestrels in
several instances. We recognize that we did not conduct a complete
population survey and that on average breeding densities at Eglin are
probably lower than the extremes that we observed. However, our observations indicate that when suitable nest sites are readily available, as they
are in Red-cockaded Woodpecker clusters in old-growth longleaf habitat,
high breeding densities are possible. In one area we observed a nesting
density of at least 4 pairs per km2, and in several others we observed
densities of at least 2 pairs per km2. These densities are considerably
higher than the 0.41 pairs per km2 reported by Hoffman and Collopy
(1987) and the 0.67 pairs per km2 reported by Bohall (1984) in longleaf
pine-turkey oak habitat elsewhere in Florida that lacked Red-cockaded
Woodpeckers. That population densities of kestrel can be increased by
providing nest boxes (Hamerstrom et al. 1973, Smallwood and Collopy
1993, Toland and Elder 1987) supports the notion that cavities excavated
by Red-cockaded Woodpeckers might effect kestrel numbers.
We concur with Hoffman and Collopy (1988) that loss of longleaf pine
habitat and degradation of remaining longleaf due to fire suppression are
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major factors in the decline in numbers of Southeastern American
Kestrels. To these factors we would add habitat degradation due to loss of
old-growth longleaf and the decline of the Red-cockaded Woodpecker.
The 82% decline in the Southeastern American Kestrel population in
Florida between the early 1940’s and 1983 reported by Hoffman and
Collopy (1988) is similar to the decline in longleaf during the same period.
At present, approximately 3% of the original longleaf pine forests remain,
and most of what remains is degraded (Frost 1993, Ware et al. 1993).
We propose that loss of longleaf forest generally, and of old growth
stands and Red-cockaded Woodpeckers within remaining longleaf forests, results in loss of good quality kestrel nest sites. Old-growth snags,
which are unavailable in most areas, may make particularly good nest
sites, although this possibility has yet to be investigated. More importantly, Red-cockaded Woodpeckers require old-growth for cavity excavation (Conner et al. 1994). We have shown that these woodpeckers
provide nest sites for the Southeastern American Kestrel, both in live
trees and, when their cavity trees die, snags. As for habitat degradation
due to fire suppression, the kestrel prefers open habitat with scattered
pines (Bohall-Wood and Collopy 1986, Wiley 1978). Midstory encroachment resulting from lack of fire closes the canopy and makes
habitat unusable by kestrels. Midstory encroachment also makes the
habitat unsuitable for Red-cockaded Woodpeckers (Jackson 1994,
Walters 1991).
The potential impact of Red-cockaded Woodpeckers on the population dynamics of Southeastern American Kestrels due to their effect on
nest site limitation has not been sufficiently appreciated. Increases in
nesting densities of kestrels in response to nest boxes (Hamerstrom et al.
1973, Smallwood and Collopy 1993, Toland and Elder 1987) suggest
that kestrel populations may often be limited by availability of nest sites
(see also Newton 1998), and our study indicates that kestrels will readily
use cavities that have originally been created by Red-cockaded Woodpeckers as nest sites. The decline of the Red-cockaded Woodpecker, as a
result of habitat loss and degradation and the resulting loss of potential
nest sites, may have as much to do with the decline of the Southeastern
American Kestrel as habitat loss itself.
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