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Raptor numbers and productivity in some regions are
clearly limited by availability of nest sites (Newton 1979).
A shortage of nest sites may hold raptor populations at a
breeding density below the level that food would other-
wise support (Newton 1979). There are two types of evi-
dence in the literature that support this hypothesis: (1)
breeding pairs are scarce in areas where nest sites are
absent (but which seem otherwise suitable), and (2) the
provision of artificial nest sites is often followed by an
increase in breeding density (Newton 1979).

Studies done on Barn Owls (Tyto alba) in northern
Utah by Marti et al. (1979) supports Newton’s (1979)
proposal concerning the effect of limited nest sites. Marti
et al. (1979) suggested that prior to the appearance of
buildings, a breeding population of Barn Owls was vir-
tually nonexistent on his study area due to a paucity of
suitable nest sites, but that foraging habitat and prey were
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abundant. At this site, Marti et al. (1979) surveyed ca. 50
silos that were used as roosts by Barn Owls, but only one
provided a suitable nest site. In 1977, these workers
placed nest boxes in 30 silos before the spring nesting
period. By the end of 1978, 24 (80%) of the boxes were
used by breeding owls (Marti et al. 1979). Similarly, on
oil palm (Elaeis guineensis) plantations in Malaysia, Duck-
ett (1991) reported that breeding population densities of
the Barn Owl (1. a. javanica) were limited by available
nest sites, despite high densities of several species of rat
(Rattus spp.; ca. 260—400/ha). Twenty months after Duck-
ett (1991) erected 200 nest boxes in a 1000 ha mature
palm plantation (1 box/5 ha), 95% were occupied by
nesting Barn Owls. As a result, rat damage to palm trees
on the plantation had dropped by 18.1% from the be-
ginning of the study (Duckett 1991). The studies con-
ducted by Marti et al. (1979) and Duckett (1991) support
the hypothesis that Barn Owl populations can be limited
by the availability of nest sites.

Bloom and Hawks (1983) recorded similar results by
testing nest-site limitation in American Kestrels (Falco
sparverius) in northern California. Of a total of 208 nest
boxes examined between 1977-80, 31% were occupied
by breeding kestrels (Bloom and Hawks 1983). Bloom
and Hawks (1983) suggested that with more strategic
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Figure 1. Location of Barn Owl study plots in Craighead
and Poinsett counties, northeastern Arkansas, 2000 and
2001.

placement of nest boxes, occupancy could easily have
reached 50%. Hamerstrom et al. (1973) reported similar
results during a 5-yr study of nest box use by kestrels in
Wisconsin.

We tested the hypothesis of nestsite limitation on a
population of Barn Owls in northeastern Arkansas by
providing artificial nesting structures. To examine the ef-
fect that an increase in potential nest sites had upon the
local population, we conducted our research on replicate
experimental and control plots. Although there is a
wealth of data on reproductive success of Barn Owls in
other regions (e.g., Marti 1992, Taylor 1994), there are
no data for the species in Arkansas. Thus, another objec-
tive of this study was to provide data on the reproductive
success of Barn Owls in Arkansas and compare these re-
sults with data from other areas.

METHODS

Study Area. Our research was primarily conducted in
a 1700-km? study area in Craighead and Poinsett coun-
ties, northeastern Arkansas (35°30'-36°N, 90°20'-91°W;
Fig. 1). These two counties were bisected north to south
by a narrow zone of topographic relief known as Crow-
ley’s Ridge. To the west of this ridge, the agricultural
landscape of both counties was dominated by rice, soy-
bean, and winter wheat. To the east of the ridge, these
crops were mixed with cotton.

Within the study area we delineated eight study plots
(10 X 10 km) with similar cover types. The proportion
of agricultural cover in our study plots varied between
89.6-96.8% (% = 93.0%; based on ArcView Geographic
Information System [Environmental Systems Research
Institute, Inc., Redlands, CA U.S.A.] analysis of USGS dig-
ital orthophoto quadrangles [DOQs]). Four of these
were east and four were west of Crowley’s Ridge (Fig. 1).
The plots to the east of the ridge were covered primarily
by a relatively even mix of rice and cotton, with some
winter wheat and soybean, while the plots to the west of
the ridge were dominated by rice with a small contingent
of winter wheat and soybean. We designated two plots on
either side of the ridge as “manipulated” areas (i.e.,
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Figure 2. Details and dimensions (cm) of Barn Owl ar-
tificial nesting structures placed in manipulated study
plots, northeastern Arkansas, 2000.
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those in which we placed nest boxes) by the toss of a
coin and the remaining served as controls (Fig. 1).

Artificial Nesting Structures. In winter 2000, upon re-
ceiving permission from landowners, we erected 12 nest-
ing boxes in each of the four manipulated study plots
(Fig. 1). We placed six nest boxes on man-made struc-
tures (i.e., grain bins, machine sheds, abandoned cotton
gins), where there appeared to be relatively low levels of
human activity. We secured the other six structures to
isolated trees (i.e., natural structures) standing alone or
in small aggregations (Bunn et al. 1982) in or along ag-
ricultural fields. All nesting structures were placed be-
tween 2.4-6.8 m from the ground (man-made structures:
% = 4.5 m, range = 2.5-6.8 m; trees: x = 4.0 m, range
2.4-6.3 m). We began placing nest boxes on buildings
and trees on 27 January 2000 and erected the last one
on 7 March 2000. As data on Barn Owl nesting chronol-
ogy were lacking for Arkansas, we based the timing of
our placement of nest boxes on nesting chronology re-
ported from other studies (e.g., Marti 1994). Boxes were
placed no closer than 1000 m apart. Duckett (1991) sug-
gested this spacing (>1000 m) to be adequate for nesting
Barn Owls in most locations in Malaysia, as this species
is generally not territorial over its hunting areas.

Artificial nest structures (design suggested by K. Rowe,
Arkansas Game and Fish Commission, pers. comm.) were
constructed from 91.4 cm lengths of thick-wall (0.7 cm)
polyvinylchloride (PVC) pipe, with an inside diameter of
38.9 cm (Fig. 2). At the ends, we secured 1.3 cm thick
plywood pieces, coated on both sides with Thompson’s
Water Seal (Memphis, TN U.S.A.), and inset 2.5 cm from
the ends of the pipe. The plywood ends were secured
with 3.2 cm length drywall screws (four at each end), and
the seam between the plywood ends and PVC pipe was
sealed with black silicon caulking. To facilitate drainage,
we drilled three 1.3 cm holes in the bottom of the front
half of each nest box (Fig. 2).

Barn Owl Surveys. Between 15 March~-9 April 2000



76 SHORT COMMUNICATIONS

and 10-24 April 2001, we searched all manipulated and
control plots by day for signs of nesting owls. Likewise,
to determine occupancy of artificial nesting structures,
we checked all plots in March and June 2000, and again
1 January, March, June, and September of 2001 (Loo-
man et al. 1996).

With permission from landowners, we visually inspect-
ed all farm structures and abandoned cotton gins in all
plots for nests. When nests were found, we recorded the
location, clutch size, and number of nestlings for each.
Nests were monitored periodically until young reached
fledging age (ca. 60 d after hatching; Marti 1992; data
presented below).

We conducted extensive auditory surveys of all manip-
ulated and control plots between 26 April-4 June 2000,
and again between 24 May-13 June 2001. We conducted
surveys at night from roads within the study plots. Roads
were well distributed, primarily at 1.6 km intervals along
section lines throughout all plots. We stopped at all hu-
man-developed structures suitable for owl use (barns, cot-
ton gins, etc.) and woodlots with snags, and listened for
Juvenile food begging calls and adult contact calls for 8-
10 min/site. To accomplish this, we used a Seinnheiser
microphone mounted on a 46 cm parabolic reflector
(Saul Mineroff Electronics, Elmont, NY U.S.A,; Colvin
1984). With this equipment, begging and contact calls
could typically be detected from a distance of ca. 0.5 km.
All roads in each of the eight study areas were systemat-
1cally searched. For the reproductive success study, we
also monitored nests located off plots. These were either
brought to our attention by landowners, or were found
when searching appropriate looking sites such as old
grain elevators, cotton gins, and wooden barns.

We used the Mayfield Method (1975) to estimate re-
productive success. Because of other research objectives,
frequency of nest visits were periodic and varied between
2-30 d intervals (typically 10-20 d intervals). For this
analysis, we assumed an incubation period of 30.8 d, with
2 3 d between egg-laying (Marti 1992). As we could rea-
sonably estimate a mean brood-rearing period (x = 59.7;
range = 52-67 d) for 10 nests that fledged young in our
study area, we used 60 d as the brood-rearing interval for
all nests included in the Mayfield analysis. We did not
include nests that were found after they failed (e.g., with
abandoned eggs) in this analysis.

RESULTS

Nest Boxes. Of the 48 nest boxes erected, four (8.3%)
were occupied by owls before the end of the study (a
period of ca. 19 mo). All four of these nesting boxes had
been erected on man-made structures (i.e., pole or ma-
chine sheds). On 23 June 2000, a roosting Barn Owl was
flushed from a box placed on a machine shed in the
Lepanto study plot (Fig. 1). In January 2001, this same
box was found to be occupied by a nesting owl that was
imncubating eggs and later produced two young. In March
2001, three other nest boxes on the Lepanto study plot
were occupied by breeding owls, all of which failed be-
fore any young fledged. No nest boxes erected on trees
were occupied by Barn Owls during our study.

Nesting. We found a total of 27 nests on and off our
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Table 1. Number of Barn Owl nests located in separate
study plots (each 100 km?) in northeastern Arkansas in
2000 and 2001.

NUMBER OF NUMBER OF

NESTS NESTS

Stupy PLoT STATUS? IN 2000 IN 2001
Bay Control 1 2
Cash Control 0 0
Egypt Control 0 0
Goobertown Control 0 0
Lepanto Manipulated 2 6
McCormick Manipulated 2 2
Otwell Manipulated 1 1
Waldenburg Manipulated 0 0

aWe errected 12 artificial nest structures in each manipulated
lot between January and March 2000. No artificial structures

P y

were placed in control plots.

study plots (Fig. 1). In 2000, 11 Barn Owl nests were
discovered. In the 2001 season, eight of the 2000 nest
sites were again in use and eight new nest sites were lo-
cated. Seventeen of the 27 nests were in four of the eight
study plots (Table 1). These nests included four in our
nest boxes, nine located by nest searches and checking
historical sites, and four in wooden nest boxes erected by
landowners prior to our study.

Of the nests found in the four study plots, three were
located in control plots (x = 0.75) and 14 were in ma-
nipulated plots (x = 3.5; Table 1). In 2000, one nest was
found in a control plot (Bay) and five were located in
three manipulated plots (Lepanto, McCormick, and
Otwell). In 2001 we found two nests in the same control
plot and nine in the same three manipulated plots (Table
1).

Ten other nests were found off study plots (Fig. 1),
four of which were reported to us by landowners (Radley
2002). Two nest sites were located at the Craighead
County Fairgrounds in the city of Jonesboro, and the re-
mainder were in agricultural areas adjacent to estab-
lished plots. Eight of these nests were at sites occupied
by nesting owls in both 2000 and 2001; four nests were
located in two wooden nest boxes, two nests were in a
tree cavity in successive years, and two were found in an
old grain elevator located south of the Otwell plot (Fig.
1). Of the last two nests, one was located on a roof truss
of an open shed, and one was in the hay loft of a horse
barn. No previously unrecorded nests were located in any
plot by the auditory surveys.

Breeding Chronology and Reproductive Success. Al-
though Barn Owls may produce more than one brood
per year (Lenton 1984, Marti 1994), we detected no sec-
ond broods during our study. To determine the onset of
egg laying, we backdated from the date of fledging for
each nest. Based on a total of 13 nests that fledged young
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m 2000 and 2001, the mean date of the onset of egg
laying for Barn Owls in our study area was 15 February
(median = 14 February; range = 9 January-22 March).
The earliest date that eggs were actually observed in nests
was 8 February and the latest was 5 April. The length of
the nesting season (defined here as the period from the
onset of first egg laying to fledging of the last young) for
the Barn Owl population in our study area averaged 5.8
mo over the 2 study years.

Of the 11 Barn Owl nests found in 2000, six success-
fully fledged young (55%), two failed, and the fates of
three were undetermined. Mean clutch size was 4.5 eggs
(range = 3-6, N = 8) and mean number of young
fledged per successful nest was 3.0 (range = 1-4, N =
6). Fledging dates ranged from 6 April-10 July (£ = 12
May, median = 23 May).

In 2001, we found 16 nests, eight of which were at sites
that had been used in the previous season. Of the oc-
cupied nests, seven fledged young (47%), eight failed,
and the fate of one could not be determined. Mean
clutch size was 3.1 (range = 1-5, N = 9) and mean num-
ber of young fledged per successful nest was 2.6 (range
= 1-4, N = 7). Fledging dates of the eight successful
nests ranged from 18 May-5 July (% = 6 June, median =
11 June). Mean clutch size for the 2 yr was 3.8 (N = 17)
and mean number of young fledged per successful nest
was 2.8 (N = 13). Our Mayfield (1975) estimate of Barn
Owl nesting success (defined here as the probability of
survival of a nest from the start of incubation to the fledg-
ing of young) was 0.56 for 23 Barn Owl nests.

DiscussioN

Artificial Nesting Structures. The lack of use of our
nest boxes in 2000 (no nesting, but one owl documented
as roosting) was probably because most were not erected
until after many breeding Barn Owls had already selected
nesting locations. Owls in our study area typically initi-
ated nesting in mid-February. However, most of our nest-
ing structures were not in place until mid to late Febru-
ary. When we initiated this study, there were no data
available pertaining to nesting chronology of Barn Owls
m Arkansas and we attempted to erect boxes before an-
ticipated nesting in March and April. Because owls start-
ed breeding earlier than the original estimated dates for
nesting, they may not have had adequate time to find
and to habituate to the structures for nesting in 2000.

In 2001, all four nest boxes used by breeding owls were
located on man-made structures (i.e., pole or machine
sheds) in the Lepanto study plot. Based on casual encoun-
ters with owls, this plot appeared to have a high density of
Barn Owls (both breeding and nonbreeding individuals)
before the nesting structures were erected. However, we
had no data pertaining to Barn Owl densities on this plot
prior to treatment. The fact that artificial nest structures
were exploited in the Lepanto plot, which appeared to
have a high number of owls to begin with, suggests that
suitable nesting sites in this area may have been limited.
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On our study area as a whole, however, relatively few
nesting structures were occupied by the time we com-
pleted field monitoring in December 2001. Also, no sign
of use (e.g., pellets) was observed at any of the other
structures. It is possible that the local Barn Owl popula-
tion was limited by some other environmental factor
(e.g., prey availability, juvenile mortality) leading to low
occupancy of nest boxes in northeastern Arkansas.

Breeding Chronology and Reproductive Success. The
mean date of the onset of egg laying for Barn Owls over
a 2-yr period in our study area in northeastern Arkansas
was 15 February. In comparison, the mean clutch initia-
tion date for Barn Owls in Utah was 13 March (Marti
1994). The latter estimate was based on a sample of 295
nesting attempts (first brood) over a 16-yr period. Also
in Utah, Looman et al. (1996) reported that most owl
pairs attempting first clutches (36%) commenced egg
laying in the first half of March, while 25% began in late
February. Based on a sample of 100 Barn Owl nests in
New Jersey, Colvin (1984) gave 14 April as the mean peak
of egg laying. The mean length of the nesting season for
Barn Owls in our study was 5.8 mo over the 2 study yr.
In comparison, Otteni et al. (1972) reported 5.3 mo over
a 7-yr period in south Texas, while Looman et al. (1996)
gives 6.6 mo as the mean for a 5-yr study in north-central
Utah. Barn Owl nesting success in our study (56%) was
similar to Barn Owls in the Chesapeake Bay area of Mary-
land (57%; Reese 1972), but slightly lower than that re-
ported in south Texas (66%; Otteni et al. 1972).

Based on our data, we concluded that Barn Owls in
Arkansas produce smaller clutches and fledge fewer
young per nesting attempt compared to Barn Owls m
most other parts of the world (Table 2). Lower clutch
size and reproductive success of owls in Arkansas may be
explained, in part, by the well established relationship
between latitude and clutch size (Welty and Baptista
1988). However, several investigators (Otteni et al. 1972,
Lenton 1984, Wilson et al. 1986) working in areas at con-
siderably lower latitudes reported larger mean clutch siz-
es than those in our study (Table 2). Likewise, these same
investigators reported larger mean clutch sizes than those
given by Taylor (1994) in Scotland and Bunn et al
(1982) in England.

There is evidence in the literature that clutch size and
fledging success in Barn Owls are related to prey avail-
ability and habitat (both of which can vary locally and
temporally) as well as other variables associated with lat-
itude. For example, Otteni et al. (1972) reported that the
mean clutch size, number of fledglings, and nest success
all decreased markedly following a dramatic decline in
rodent numbers. Marti and Wagner (1985) found the
number of young fledged per pair of Barn Owls in north-
ern Utah varied from 3.6—4.8 until 1982, when it fell to
1.6 following an extremely severe winter that may have
reduced local vole populations. In Scotland, Taylor
(1994) noted that clutch sizes and fledging success were
closely correlated with annual, cyclic variations in vole
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Table 2. Mean clutch sizes and number of young fledged for Barn Owl populations in different geographic areas.

MeaN CLUTCH

MEreaN NoO. OF YOUNG

FLEDGED PER

GEOGRAPHIC LOCATION LATITUDE SizE (N) SUCCESSFUL NEST (N) SOURCE
North-central Utah 41°N 7.2 (275) 5.1 (220) Marti 1994
Peninsular Malaysia 2°55'-1°16'N 6.6 (36) 3.7 (33) Lenton 1984
Central Mali, Africa 14°15'N 6.1 (140) 3.2 (78) Wilson et al. 1986
North-central Utah 39°—40°N 5.8 (85) 3.9 (104) Looman et al. 1996
Chesapeake Bay, Mary-

land ~38°N 5.5 (74) 3.8 (42) Reese 1972
South-central Illinois 38°45'N 5.2 (b) 3.8 (5) Walk et al. 1999
Southwest New Jersey 39°45'N Not reported 3.8 (125) Colvin 1984
Southern Texas 28°N 4.9 (91) Not reported Otteni et al. 1972
England ~b4°N 4.7 (178) Not reported Bunn et al. 1982
Scotland 55°~56°N 4.6 (425) 3.1 (490) Taylor 1994
Northeast Arkansas 35°30'-36°N 3.8 (17) 2.7 (14) This study
Santa Cruz Island, Gala-

pagos 0°-1°S 3.1 (10) 1.6 (10) De Groot 1983

(Microtus spp.) abundance. Taylor (1994) also found that
cover types near the nest site affected clutch size and
fledging success. Barn Owl pairs that nested in or near
tree plantations produced mean clutch sizes of 5.1 eggs
(range = 4.0-6.7), whereas those in low farmland yielded
mean clutches of 4.0 eggs (range = 3.0-6.0), but differ-
ences between areas were greatest in vole peak years
(Taylor 1994). Thus, in Scotland it would appear that
cover type affects prey availability, which in turn, influ-
ences Barn Owl productivity.

In light of these findings, the poor nest productivity
we recorded for Barn Owls in northeastern Arkansas may
be due to a relatively low prey base resulting from
droughtlike conditions that the state had been under for
the better part of our study (S. Culp, Craighead County
Extension Office, pers. commun.). However, we have no
data on local prey availability or abundance for the 2 yr
of our study to examine these hypotheses, and recom-
mend that sampling to determine mammal abundance
would be important to understand factors that may influ-
ence the variation in reproductive success. Also, our
study was relatively short term, and it is likely that Barn
Owl productivity in northeastern Arkansas may fluctuate
over the long term with variations in prey populations.
Additional data, collected over more years of study, would
be needed to evaluate this possibility. Finally, because
most of the nests in our study were in some form of nest
box, our data may not be directly comparable to studies
mvolving natural nest locations (i.e., tree cavities).

Uso DE ESTRUCTURAS DE NIDIFICACION ARTIFICIALES Y
EXITO REPRODUCTIVO DE TYTO ALBA EN EL NORESTE DE
ARKANSAS

RESUMEN.—Colectamos datos sobre el uso de cavidades
de nidificacion por parte de Tyto alba y sobre su éxito

reproductivo en el noreste de Arkansas durante 2000-01
Se delinearon ocho parcelas de estudio (cada una de 100
km?) que incluian principalmente cultivos de arroz, trigo
de invierno, soya y algoddén. Aleatoriamente, cuatro de
estas parcelas fueron designadas como controles y cuatro
como areas “manipuladas”, en cada una de las cuales se
erigieron 12 estructuras de nidificacion (N = 48 estruc-
turas) entre enero y marzo de 2000. Una de las estruc-
turas fue ocupada como percha dormidero por un indr-
viduo en junio de 2000 y cuatro (8.3%, N = 48) fueron
ocupadas por individuos nidificantes en marzo de 2001.
Encontramos 27 nidos tanto dentro como fuera de las
parcelas de estudio, de los cuales 14 estuvieron en las
parcelas manipuladas (¥ = 3.5 nidos/parcela) y tres en
las parcelas control (¥ = 0.75 nidos/parcela). De 14 m-
dos salieron un total de 38 pichones, 10 nidos fracasaron
y el destino de tres no fue determinado. La fecha pro-
medio de iniciacién de la postura por parte de T. alba en
nuestra area de estudio fue ¢l 15 de febrero (mediana =
16 de febrero; rango = 28 de diciembre — 25 de marzo),
y la duracién promedio de la estacién de nidificacion,
desde el comienzo de la postura de huevos hasta el em-
plumamiento del altimo pichén, fue de 5.8 meses. El
tamano de nidada promedio fue 3.8 (N = 17) y el nt-
mero promedio de pichones emplumados por nido exi-
toso fue 2.7 (N = 14). La productividad de los nidos de
T. alba en nuestro estudio fue considerablemente menor
que la reportada por otros estudios sobre esta especie
realizados alrededor del mundo. El pobre desempeno re-
productivo pudo haberse debido a que los tamafios de
las poblaciones de presas eran relativamente pequenos
debido a las condiciones de sequia sufridas por la regi6n
del noreste de Arkansas durante el estudio.

[Traduccién del equipo editorial]
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