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Summer Raptor Populations of a Washington Coulee

Abslract
Compdition and spatial structure of a raptor commuoity io a Washington coulce was studied {or
two years. Ten species totaling 41 afld lB pairs during f978 afld 1979, resp€ctively, nested in the
coulee. Red-tailed (B teo idmaice*lis) and Fettuginous (Buteo rcgdlh) hawks were the most
abundant diurnal raptors and Batn (Tlro alba) and, Grezt H.oned (B*bo oitginian*s) owls were
the dominaot oocturnal species. Analysis of intrasp€cific spatial relationship of nests showed that
all species excepr the Barn OwI exhibited a uniform distribution. Interspecific distribution patierns
were either uniform or random. The study arca averaged 41.8 nests/100 km2, suggesting good
n€sting habitar for Columbia Basin raptors.

lntroduction

Sagebrush (Artemi a spp.) is estimated to have covered 18.7 to 109.1 million ha of
land at one time in vrestero America (Beetle 1!60, Sturges 1973). Research on nongame
wildlife species inhabiting the sagebrush commuoity has been almost nooexistent. yec
substantial parts of shrub-steppe have been, and ale being, elimioated (Baker et al,
L976). To date, over 400,000 ha of l7ashington's Columbia Basin, much of which
was shrub-steppe, has been irrigated with an additional 200,000 ha to be "reclaimed"

to irrigated crops in the near future (USDI 1976a).
\Tithin the Columbia Basin there exists approximately 1,900,000 ha of "channeled

scablands" and "coulees." These basalt scablands consist of labyrinthine canyons, chan-
nels, basins, buttes, and coulees and $/ere believed to have been carved by the Spokane
Flood 18,000-20,000 years ago (USDI 1976b). Fitzoer (1980) presented nesting
densities of the raptor community fot a large land area of varied topography and habitats
in the Columbia Basin. Our impression was that whereas Fitzner's ioformatioo acculately
represented raptor nesting densities for heterogenous habitats and topography, channeled
scablands and coulees provided small isolated islands of good nesting habitat, and
would therefore be worth investigation. This paper presents population and productivity
information of a raptor comm'unity in a coulee during 1978 ard 1979.

Study Area and Melhods
The study was cooducted rn a 6400 ha section of Esquatzel Coulee, Fraoklin Couoty,

lPresenr address: Department of Wildlife Ecology, Uoiversity of Wisconsin, Madison, I(isconsin
53106.
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Figure 1. Location of Esquatzel C.oulee study are4 betwecn Mesa and C_onnell, Washington.

Vashington (Fig 1). Isquatzel Coulee is 56 km long, with this snrdy coocenrating
on a 13 km portiorr. \)trarcr oo the study area consists of a pood, gravel pir, marsb,
each less than t ha in size, and several streams formed from irisation runoff which
largely dry up during winrer moorhs.

A semiarid climate exists, with daytime summe! temperatures averaging 32" C,
and occasional subfreezing remltetanues occurriog during winter ( USDI I97j). Ao-
oual mean precipitation at lltopia (Fig. 1) is 21.1 cm. prior to irigation, vegentioo
in rhis area was classified as the Arteltu^ia ,ridenrdtd_Ayopltron spic&t .m association
( Daubenmire 1970). Overyrazing and farming have largely altered this plant com-
munity. At present, sagebrush and rabbitbrush (Chrytothanznws spp) are the dominant
shrubs, with cheatgrass (Brontuj tectot?rm) the prevailing grass. In addirion, mustards
(BMrricd spp,) and Russian thistle (Salsola sp.) are abundaot.

This srudy was conducted from 1 Ocrober 1977 to 26 December 1979; intensive
field vsork was performed from April to June each year. population suryeys were coo_
ducted monthly, and supplemental obsewarioqs were collefied ar orher sites. Rapror
nes$ were found by systematically searching all potentiat nest sites, all of which were
plotted on a map. Gaps berweeo nests were then re-examined for possible missed nests
or other sigos of raptor activity.

At least two nesr checks were made for each pair of raptots. The first visit was made
in April to study territorial occupancy. Each observation was made as far from the
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nests as possible to avoid harvk desertioo during incubation and egg laying periods.
Additional visits were made to obtaio brood size and fledgling success.

Intraspecific and interspecific spatial parterns of rapror nests rvere analyzed usiog
the Clark-Evans Nearest-Neighbor Model ( 1954), rvhich cornpares the average minimum
distance (i1) betu'een nest sites with the expected distance (ip) assuming a uniform
distribution of nests. The rates (R) of the two values are calculated as.

R :

R values indicate distributioo patterns with R: 0 for clumped, R : 1 for random, and
R:2.15 for uniform disttibution patrerns.

Resulls and Discussion

Inclr-rdiog the Comn-ron Raveo (Coruws cotax) as an ecological counterpaft of a raptor,
there were 10 species of raptors nesting in Esquatzel Coulee (Table 1). A total of 41
and 38 pairs of raptors s'ere located in the study area during 1978 ar.d 1979, respecrively.
Diuroal raptors comprised the majority of the summer po.pulation, both in species and
in overall numbers. In 1978, there *'efe 26 pairs of seven sFcies that were diurnal and
15 pairs of two species rhar were oocurnal. The sittiation changed little in 1979; ooe
more oocturnal species, the Long-eared Owl (.Asio olzzr), was added.

"Iwo Btueo species, the Red-tailed Hasvk (B*eo janzaicen.rit) and Feffuginous
Haltk (Btteo regali:), ar'd two nocturnal owls, the Great Horned Owl (Bubo oit-
g,inianus) and Barn Owl (Tyto alba),were nost abundant. Although there were marked
changes in number of active oests for each species between years, there s.as no change
in number of occrpiecl territories, except for the Great Horned Owl (eight zi, six pairs).
Thu!o\',' p, dL, ( 1980') have correctly pointed out rhar, whereas three species of the
geous Brteo (Red-railed Harvk, Feruginous Hawk, and Ss'ainson's Hawk (Bateo
suaintoni) ) are broadly sympatric throughout much of western North America, one
species always seems to be uocommon. For exampie, the Red-tailed Hawk is the least
common in the parkland zone of Alberta (Schmutz er d/. 1980) aod south-cenffal Idaho
( Thurow et al. 1980). s.hereas the Swainsoo's Havk is least abundant in rhe easrero
Great Basin of Idaho (Smith aod Murphy 1971). Similarly, this srudy found that Red-
tailed Harvks and Ferruginous Harvks were the common species. Although Swainson's
Hawks rvere observed oesting outside Esquatzel Coulee, ne have never observed one in
the study area. Fitzner (1980), however, in an area 54 km south*'est of this sudy,
noted only one pair of Ferruginous Hawks nestiog ove! a five-year period ( pers. comm. ) ,
but Red-tailed Hawks and Srvainson's Hawks were abundant. Fitzner (19110) and
Schmutz e, al. (I98O) demonstrated that B.rtea hau'ks showed degrees of ecological
segregation by nesting sites and nesting habitats, even rhough rhey might opportunistic-
all l  u.e rlre <ame resour(es nhsn sympatric.

Ecological segregatioo of Red-tailed and Ferruginous hawks in Esquatzel Coulee
was evident. Alttrough both species used cliffs as oesting sites (Tabie 2), the average
cliff height of 14.1 m for Red-tailed Havrks *'as significantly higher than the average
of 7.8 m for Ferruginous Ha$'ks (t=4.2; P<0.0t). Red-tailed Hawks did show
greater flexibility in nesting sites, laod-use patterns of nesring sires. distances to roads
aod human habitation (Tabte 2), and food habits (pers. obsv.).
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Barn and Great Horned owls shorved very little differeqce in nest sire srructure, land-
use patterns of nesring sites, and distances to roads aod human habitation (Table 2).
Sirnilady, there rvas no difference berween average nesr sffuctule height (12.J m zr
12.6 m) or betrveen average nest height (8.4 m zr 5.7 m) for Barn Owls and Great
Horned Orvls, respectively. Baln Owls have been present in eastern \(ashiogton only
since the late 1950s ( Stewat 1980), which possibly explains the lack of ecological
segregation evidencecl (see Knight and Jackman, in prep., for a more detailed discus-
siori) . In Firzner's ( 1980 ) study, the two dominant nocturnal raptors were Great Horned
Orvls and Long-eared Owls, although Burrowing Owls (.Atbene cunicularis) vtere
the most abuodant in oumbers.

Spatial relationships provide another method through which ecological segregation
can be achieved, specifically interspecific teritorialiry (Orians and Willson 1!64). \fe
measured the disrances between nests n'ithin aod among species io order to test this
factor (Table 3). For aoalysis, we selected raptor species rvith a minimum of nine nest
distanccs rvithin and among species. Intraspecific distributions of ah rapror specles,
excepr the Barn Owi, shon significant uoiform distributions, indicating territorial
establishment aod maintenance of minimum nearest-neighbor disrances (Table 3).
This pattern is mosr strongly exhibited by Grear Horoed On4s (R:2.2, p<0.01)
and Red-tailed Hawks (R- 1.79, P<0.01). The random inuaspecific distribution
exhibited by Barn Owls may reflect reacion ro Great Horned Owls, but this possibiliry
is not supported by interspecific distances bern een rhe two mosr common owl species.

' l 'A l l l , i i ; i . , \ ' r l r s is  o t  in t ras l )ec i t i c  r rd  in te rs | r . i t i c  ues in ig  rx l lo r  s r r . i i i t  i t i s i r ibu l ion  L is ine  ihe
Cl i  rk - I ) ! !ns '  Ne. r . ,s r -Ne lehh. r  modct . r
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-Amcr i (  xn  I ies i r r r l

L i r . r i  I11) rd r -d  Or l
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Inretspecific spetial pafteros of oesting raprors rv'ere also examined (Table 3). Red-
tailed Hawks showed random distribution patterns *,ith Fermginous Hawks, Barn Owls,
and Grear Horned O*'ls. Fertuginous Han'ks, on the other hand, showed uniform dis_
tribution pattetns with American Kesrels (Falco spdrl)er; [), Great Horned Orvls, and
Baro Owls, but ooiy rhe later *-as significant (R-1.,16, p<0.01). The uniform
distriLrution of American Kestrels rvith Baro On is and Great Horned Ol.[s mav reflect
predation o{ kestrels by the owls (Foster 197j). Avoidance of Baro Os-ls from preda-
tion by Great Horned Owls nay also explain the uniform, but non-sieoi.ficant distribu_
tion observed between those two species tKnighr rnd Jerkman. in prep.).

Fitzner ( 1980) lisred and discussed different nesting densities ol rapror communities
in the rvestern United States. Raptor nesriflg density in the Birds of prey Natural Area
io southern Idaho nas 181.0 nests,/100 km2. This density is coosidered to be optimum
nesting habitat. The Hanford site, v'hich is 54 km southlvest of our studv area. had a

l0ii Knishc ind Srnirh



density of 5.8 qests/'100 kmz. Fitzner believes these differences rnote accuratelli reflect
the density of a raptor community over a large land area of varied topography. Esquatzel
Coulee during lhe two years of this study averaged 43.8 oests,/100 km2. Because of irs
relative isolation and abundant clifflines, Esquatzel Coulee provides nerr optjmum
oestirg habitat.
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