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HABITAT AND SPATIAL relationships OF NESTING
SWAINSONS HAWKS BUTEO SWAINSONI AND REDTAILEDRED TAILED HAWKS

B jamaicensis IN NORTHERN UTAH

thomas Bosakowski 1 R douglas ramsey2 and dwight G smith3smitha

ABSTRACT A total of 28 Swainswainsonsoissols s hawk buteo swainsonaswainsoniswainsoni and 30 red tailed hawk B jamaicensis nests were
found inin cache valley utah during the summers of 1992 and 1993 all nests were inin trees but only red tailed hawks
nested inin dead trees 30 in the intensive study area nesting densities were 0100.100100 10 nestskm2 foiforbolroifol Swainswainsonsorssois s hawk and
0080.080 08 nestskm2 for red tailed hawk nearest neighbor nest distances were significantly shorter among swainson s

hawks 1741 74 km than among red tailed hawks 2832832.832 83 km congeneric nearest neighbor distances were significantly
shorter than conspecific distances for red tailed hawks 1591.591 59 vs 2832.832 83 km but not for Swainsswainsonolfoif s hawks 1521 52 vs 1741.741 74
km GISCIS analysis of habitat types was made for 2 knikm radii around nest sites cropland was the dominant land cover
type at nest sites of both species and no significant difference was found between species Swainswainsonsorss hawk nest sites
contained significantly more pasturepas tuietule whereas red tailed hawk nest sites contained significantly moiemoremole juniper maple
and sagebrush only red tailed hawk nests n 8 27 were found on the periphery of the valley at the base of
foothills of the cache mountains this preference resulted inin a significantly higher elevation for red tailed hawk nest
sites swamsonswainson s hawk nests occurred only on the valley floor on level terrain distance to the nearest paved road and
building was very similar for both species implying that little difference exists inin tolerance levels for human activities
overall multivariate niche overlap for habitat was high 0890890.890 89 indicating a lack of habitat partitioning between these 2
buteosbuteas in cache valley

key words swainsonswamson s hawk red tailed hawk buteo nest sites habitat GISCIS

relatively few studies have included a com-
parison of nest sites habitat or densities of
swainsonsswainsorsswainsonaSwain soissonssors hawks buteo swainsonaswainsoniswainsoni and red
tailed hawks B jamaicensis rothfels and
lein 1983 and bechard et al 1990 examined
nearest neighbor distances of these 2 species
in alberta and washington respectively and
bechard et al 1990 also compared habitats
janes 1985 examined habitats associated with
sightings of these 2 buteasbuteos in oregon consid-
ering that these species are sympatric through-
out much of their range in western north
america further information on their habitat
use and nesting density in overlapping regions
would be useful for understanding patterns of
coexistence

the present study is also important because
the swainsonsswainsonaSwainsons hawk is considered to be de-
clining in utah nevada and oregon and its
status is listed as a species of special eonconconcerncericerr
in utah nevada oregon and washington and
11threatened in california harlow and bloom
1989 conversely red tailed hawks are con

sideredridered to be increasing harlow and bloom
1989 due to an increase in perching habitat at
the expense of swainsonsswainsolisswainsonaSwainsolissons hawks janes 1985
1987 therefore a comparative approach to
the nesting ecology of these 2 species is not
only of ecological importance but has implica-
tions for the future conservation of swainsonsswainsonaSwainsons
hawks

STUDY AREA AND METHODS

the study was conducted in the cache val-
ley portion of cache county in northern utah
fig 1 the valley comprises cropland alfalfa

hay winter wheat corn pasture grassland
marsh sagebrush grassland barnyardsfeed
lots residential areas and commercial com-
plexes during the summers of 1992 and 1993
we conducted a vehicle survey of the entire
valley by driving on primary and secondary
dirt roads along the valley floor and lower

benches searches did not extend into moun-
tainous terrain
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fig 1 GIgisCISS shaded relief map of the cache valley study area inin northern utah showing the distribution ofofswamsonsswainsorsSwainsorssots
hawk circles and red tailedtalled hawk trianglesanglesangiestn nests for 1992 and 1993 nesting seasons combined light lines indicate
primary and secondarysecond uy roads

occupied nests were found by scanning
likely trees especially if adults were seen near-
by or protested our approach A nest was con-
sidered occupied only if an incubating or
brooding female andor young were present
nests were not examined for the presence of
eggs because of the low density of trees ihadhalha1haiha
inin the valley we found nests relatively easily
and could effectively search large areas by
vehicle surveys although there were undoubt-
edly some nests that were missed inin the valley
we felt there was a similar probability of detect-
ing either species on all surveys so compar-
isonsisonsbisons should not be biased locations of all nests
were plotted onto 757 5 minmin USGS topographic
maps 1 2400012400094000 scale quadrangles elevations
of nest sites were obtained from the topo-
graphic maps slope was not calculated since

the vast majority of nest sites occurred on level
ground

to examineexamine nesting density we completely
searched an intensive study block 100 km2
for nests during a single breeding season 1992
using the methods of craighead and craighead
1956 since the intensive study area was com-

pletely flat and relatively treeless spotting all
territorial birds and nests inin trees was not diffi-
cult in the intensive study area nest searching
occurred from april through july and all terri-
torial birds were accounted for with occupied
nests this fact combined with a lack of rocky
outcrops and cliffs assured us that there were
no ground nesting birds inin the intensive study
area nesting density was calculated as the ab-
solute density of nests per total area of the inin-
tensive study block nearest neighbor distances
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were calculated according to the method of
clark and evans 1954

land uselandhuseland cover maps of cache valley
were generated and field checked from aerial
photographs by utah division of water res-
ources 1991 these maps were subsequently
digitized into a vector based ARCINFO geo-
graphic information system gisGISCIS and were
used as a base layer to determine habitats of
the 2 buteosbuteas in cache valley nest site loca-
tions on USGS quadrangles were subsequently
digitized into the CISGIS habitat areas were cal-
culated within a 2 km 12 mile radius of nest
sites this represented a circular area of 1257
ha which was about midway between the
mean home range size reported for swainsonsswainsfflswainsonaSwainsonss
hawk fitzner 1980 and red tailed hawk US
department of interior 1979 because some
hawks built a new nest in the same territory the
following year 1993 only 1 occupied nest per
territory over the 2 yr period was used in the
habitat analysis to avoid pseudoreplicationpseudo replication
distances to the nearest paved road and build-
ings were measured by pacing 200 in or
using a vehicle odometer 200 in habitats
were classified by the utah division of water
resources 1991 into 11 major habitat types
cropland fallow field grassland pasture sage-
brush juniperjumper juniperus sppapp maple acer
grandidentatum riparian wetlands temporary
marshes mud flats open water residential and
commercial nonresidentialnon residential buildings indus-
trial structures junkyardsjunkyards and parking lots

statistical analysis was performed on NCSS
software number cruncher statistical soft-
ware kaysvillewaysvilleKaysville UT prior to analysis habitat
variables were tested for normality dagostino
1990 A number of data transformations were
attempted zar 1984 but none were able to
normalize all variables therefore a non para
metric rank test mann whitney U7 test 2
tailed was selected for all habitat comparisons
to calculate habitat overlap from the GISCIS data
variables a full model all variables included
discriminant function analysis DFA was run
to determine the extent of habitat partitioning
between the 2 species multivariate niche
overlap for habitat was calculated with log
transformed variables with the following for-
mula presented by maurer 1982

overlap expeap dslasldad2 S 1 s2sa

where d the difference between mean dis-
criminantcriminant scores for species I11 and 2 and S

the standard deviation of the discriminant
scores maurer 1982 and klopfer and
ganzhorn 1985 suggested that stepwise pro-
cedures that eliminate variables always result
inin a biased underestimation of niche overlap
therefore we used a full model DFA instead
of stepwise DFA because it considers the
whole spectrum of habitat variables available
for partitioning

RESULTS AND discussion

we located 58 occupied nest sites during
1992 and 1993 field seasons 28 swamsonsswainsorsSwainSwamsoissonssors
hawk nests and 30 red tailed hawk nests in
a single breeding season 1992 a maximum of
22 occupied nests were found for swamsonsswainsorsSwainSwam soissonssors
hawks and 23 for red tailed hawks all nests
were inin trees although a few cliff sites were
available inin the study area but not occupied
only red tailed hawks nested inin dead trees 9
of 30 trees which was statistically significant
because swamsonsswainsorsSwainSwamsoissonssors hawks nested only inin live
trees fisher exact test 2 tailed P 00020.0020 002
red tailed hawks nested higher aboveground
and inin taller trees but tree diameter was not
significantly larger table 1

the intensive study area was completely
searched for occupied nests inin 1992 and con-
tained 10 Swainswamsonsonss hawk nests and 8 red
tailed hawk nests fig 2 absolute nesting
density inin this area was 0100.100100 10 nestskm2 for
swamsonsswainsorsSwainSwam sotssonssors hawks and 0080.08oos0 08 nestskm2 for red
tailed hawks gilmer and stewart 1984
reported a nesting density of 00550.0550 055 nestkm2
for swainsonsswainsonaSwain sons hawk which was almost half
the density found in cache valley luttich et
al 1971 reported a nesting density of 01450.1450 145
red tailed nestskm2 which is higher than our
study area rothfels and lein 1983 reported
nesting densities of 02380.2380 238 nestskm2 for swain-
son s and 0.50805080 508sos nestskm2 for red tailed hawks
which were much greater than the density for
swamsonsswainsorsSwainSwamsoissonssors and red tailed hawks inm cache val-
ley this difference probably reflects the fact
that hawk nests can be dispersed because of
areas of unsuitable and marginal habitat ege g
note that nests were not located within areas of
dense suburban road networks inin fig 2

newton 1979 stated that inin continuously
suitable habitat the nests of the same species
are often separated by roughly equal distances
mean nearest neighbor distance clark and
evans 1954 is the measure that can be used to
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TABLETABLL 1 nest tree and topographic variables of swainson s and red tailed hawk nest sites inin northern utah data
represent means s with sample size inin parentheses

red tailed hawk swainsonSwainsorssois s hawk PSpa

nest tree height m 171733 4.141441 1 25 13.913913913 9 2.92929gg2 9 23 0001
nest height m 141488 3.434343 4 23 11311.311311 3 33 21 0002
nestnesttieedbhcmtree DBH cm 87287 2 39439.439439 4 22 75575.575575 5 44644.644644 6 23 0226
distance to paved road m 3936393 6 5809580 9 30 3116311.6311 6 484223484.223484 223 0133
distance to building m 2461246.1246 1 1743174 3 30 2504250.4250 4 174224174 224 0649
elevation m 1401 1936193 6 29 1373 314 27 0001

maM inn whitwhitneyy U tsttest 2 t nied

quantify these spacing patterns in cache val-
ley we found a significant difference studentStudenf s

t test t 2612.612 61 FP 0020.020 02 for this distance
which was 1741.741 74 km for Swainswainsonsorss hawks n
10 and 2832.832 83 km for red tailed hawks n 8

in alberta rothfels and leinlem 1983 reported
mean nearest neighbor distances of 1461.461461 46 km
for swainsonSwainsoysois s hawks and 0880.880880 88 km for red
tailed hawks these results are similar to swain-
sonsois s hawks inin cache valley but are much
shorter than our estimate for red tailed hawks
rothfels and leinlem 1983 noted that their data
on red tailed hawks showed a much denser
population than normal the mean for 7 other
red tailed hawk studies was 1951.951951 95 km data
from rothfels and leinlem 1983 which isis closer
to the distance found for cache valley the
mean for 5 other swainson s hawk studies isis
1781.781 78 km data from rothfels and leinlem 1983
very close to the mean for cache valley over-
all nearest neighbor distances from our study
area were consistent with the majority of liter-
ature values demonstrating the regular disper-
sionsionslon of nest sites that results from territorial
behavior newton 1979

congeneric nearest neighbor distances were
significantly shorter than conspecific distances
for red tailed hawks 1591591.591 59 km vs 2832.832 83 km but
not for Swainswainsonsorssois s hawks 1521.521 52 km vs 1741.741 74 km
student s t test t 2182.182189182 18 P 00470.0470 047 and t
0780.780 78 FP 0440.440 44 respectively these results sug-
gest that red tailed hawks are more tolerant
of close nesting by Swainswainsonsorssols s hawks than their
own species but Swainswainsonsoissols s hawks are equally
intolerant to congenersconvenerscongeners and conspecificsconspecifics in
alberta schmutz 1977 and rothfels and leinlem
1983 found that congeneric buteosbuteas nested

closer together than conspecificsconspecifics probably be-
cause competition among congenericscongenencs was less
than among conspecificsconspecifics

with regard to distribution inin the study area
only red tailed hawks 27 n 8 nested
above the valley floor at the base of foothills of

the cache mountains fig 1 and this difference
resulted in a statistically significant increase in
elevation table 1 swainsonSwainsoysors s hawks did not
nest in this zone at all possibly because many
of these sites were already occupied by earlier
nesting red tailed hawks or because of habitat
preferences discussed below rothfels and lein
1983 noted qualitatively that swainson s hawks

usually nested on flatter terrain than red tailed
hawks in this study swainsonSwainsoysois s and red tailed
hawk nests lacked a significant difference for
the distance to nearest buildings or paved roads
table 1 no previous studies of these 2 species

have been conducted in areas with this much
urbanization our data suggest that no signifi-
cant differences exist in regard to tolerance of
human activities and structures

overall the GIS indicated that habitat
around nest areas was dominated by cropland
and pasture for both buteasbuteos fig 3 Swainswainsonsorssols s

hawk nest sites had significantly more pasture
22422422.4 vs 12.3123 but not cropland fallow field
or grassland in eastern washington bechard
et al 1990 noted that swainsonsswainsolsswainsonaSwainsoissonssols hawks uti-
lized wheatland and grassland more than red
tailed hawks in this study red tailed hawks
nested in areas with significantly more tree
cover maple and juniper and sagebrush which
predominated uplands along the edge of the
valley floor the importance of trees to red
tailed hawks was noted by houston and
bechard 1983 who documented the increase
in nesting by this species after the expansion of
trees into the prairie regions of saskatchewan
similarly knight et al 1982 found that red
tailed hawks nested exclusively in riverine for-
est land along the columbia river even though
suitable cliff nesting areas were available janes
1985 noted that Swainswainsonsorssois s hawks depended

more on aerial foraging and occurred in habi-
tats containing few or no perches in this study
red tailed hawks probably nested more in tree
habitats because of greater perch availability
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fig 2 GIS road map of 100 km2 intensive study area
centered at logan municipal airport showing nest site
locations for Swainswainsonsorssols s and red tailed hawks during the
1992 breeding season

use although other factors such as larger prey
species may also be a factor

connell 1980 explained that resource par-
titioningtitioning or low overlap is due to the ghost of
competition past past competition which has
created evolutionary changes in morphology
and behavior to avoid current competition since
raptorsraptores are at the top of the food pyramid and
occur at extremely low breeding densities
newton 1979 scheonerscheinerScheoner 1984 resources are

likely to be limiting and high overlap in re-
sources between species is likely to result in
current competition except in rare cases such
as vole plagues despite some significant dif-
ferencesferences for 4 of the 12 habitat types we calcu-
lated a multivariate DFA niche overlap of
0890.89 for habitat niche theory suggests that
overlap values higher than 0.60606og are needed to
cause interspecific competition while lower
values indicate underutilization of the resource
continuum resulting in intense intraspecific
competition see reviews by bosakowski et al
1992 bosakowski and smith 1992

prey overlap data were not collected in our
study area but smith and murphy s 1973
data from northern utah showed a high prey
overlap value of 0.80080 for red tailed and swain-
sonsots s hawks as calculated by jaksic 1983 in

montana restani 1991 found an even higher
food overlap 0930.93093 for these 2 buteosbuteas consid-
ering the findings of high overlap for food jak-
sic 1983 restani 1991 and habitat this study
competition between these buteasbuteos should be
expected whenever the species occur in close
proximity As further evidence schmutz et al
1980 found that reproductive performance

was significantly reduced in cases where these
buteosbuteas nested at close range

due to man made alterations few of the na-
tive plant communities presently exist in cache
valley not surprisingly we did not observe
significant habitat partitioning between these 2
buteasbuteos for the existing habitat types elsewhere
investigators have claimed that significant habi-
tat partitioning non overlap occurred between
these buteosbuteas in oregon janes 1985 and wash-
ington bechard et al 1990 but the extent of
habitat overlap was not previously quantified
our results indicate that statistical tests can
show differences among several habitat vari-
ables while the overlap value can still remain
criticallyI1 high

competition for habitat has also been
demonstrated by behavioral observations of
swainsonSwainsonss hawks frequently usurping por-
tions of red tailed hawk territories with lower
perch densities janes 1994 alternately janes
1985 1987 noted that the increase in perch-

ing habitat caused by the spread of junipersjuniperusjunipers
homesteads and utility poles favors the red
taitaltailedtallede hawk at the expense of the Swainswainsonsoisol s

hawk in addition janes 1994 also reported
that territorial swainsonsswainsorsswainsonaSwain soissonssors hawks are occasion-
ally displaced by red tailed hawks

bednarz 1988 noted that availability of nest
trees could be a limiting factor for Swainswainsonsorssois s

hawks because of their affinity for open grass-
land and desert habitats that are often devoid
of trees similarly houston and bechard 1983
reported the expansion of red tailed hawks in
saskatchewan following the spread of trees
into prairie regions in our study area the west-
ern portions of the valley floor were often tree-
less and usually supported little nesting for
either species note lower density of nests in
fig 1 for such situations schmutz et al 1984
recommended installation of artificial nest plat-
forms for swainsonsswainsonaSwainsons hawks which signifi-
cantly increased nesting density in his experi-
ments however if artificial nest platforms are
used we recommend caution and close moni-
toring so as not to give advantage to the more
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fig 3 habitat areasaleas around nest sites 2 km radius ofofswainsonswainson s n 26 and red tailed hawks n 28 from cache
valley utah as determined fromhornborn GISCIS analysis bars represent the mean and stars indicate that a significant difference
waswitswils observed between species mann whitney U test 2 tailed P 0.05005005oos0 05

common red tailed hawks in our study area
only red tailed hawks nested inin snags 30 of
occupied nests and may be more likely to use
an open topped artificial platform than swain-
son s hawks which always nested inin green
trees many of the snags used by red tailed
hawks inin cache valley were caused by failure
to irrigate croplandscroplands during recent drought
conditions thus changing the suitability of nest
sites inin favor of red tailed hawks

in the future close attention to irrigation and
surveillance of land use changes are likely to
be the most important factors inin conserving
swamsonsswainsonsswainsonaSwainSwamsons hawks inin cache valley economic
conversion of agrarian land use to commercial
and residential real estate isis currently inin pro-
gress and impacts to future swamsonsswainsorsSwainSwam soissonssors hawk
populations need to be carefully monitored
due to the rapid human population growth in
cache valley we recommend annual monitor-
ing for swamsonsswainsoiswainsosSwainSwam soisolsonss hawk territories and nests
which may be impacted by future development
or land use changes this monitoring manage-
ment will require frequent updating of the CISGIs

database to track habitat changes inin the future
so that necessary mitigation steps can be evalu-
ated
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