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DIURNAL RAPTORS OF BUFFALO COUNTY, NE-
BRASKA―Diurnal birds of prey are apex predators, which 
often are utilized as indicators of potential environmen-
tal change (Newton 1979, Rodriguez-Estrella et al. 1998).  
While the Platte River Valley of Nebraska and the central 
plains are recognized as important winter habitat for numer-
ous bird of prey species (United States Fish and Wildlife 
Service [USFWS] 1981, Root 1988), there are few published 
studies describing the distribution and abundance of raptors 
in Nebraska (Mathisen and Mathisen 1968, Craighead and 
Craighead 1969, USFWS 1981).  In addition, studies sum-
marizing the long-term distribution or density of Falconi-
formes in Nebraska are limited due to the absence of long-
term studies, scarcity of published reports, and low number 
of raptors identified by Breeding Bird Surveys or Christmas 
Bird Counts (Johnsgard 2001).  Therefore, the objective of 
my study was to provide additional data on the occurrence 
and abundance of raptors in Nebraska.

My study area consisted of Buffalo County, Nebraska.  
The Platte River borders the southern edge of Buffalo Coun-
ty, and the county is approximately 5200 km2 in area.  The 
central Nebraska Loess Plains and Platte River Lowlands 
are the principle physiographic regions within the study 
site (Weaver and Bruner 1948).  The Nebraska Ornithologi-
cal Union (NOU 2008) indicated 17 diurnal raptor species 
on the 2008 Buffalo County checklist of birds, including 
American kestrel (Falco sparverius), merlin (F. columbar-
ius), peregrine falcon (Falco peregrinus), prairie falcon (F. 
mexicanus), bald eagle (Haliaeetus leucocephalus), golden 
eagle (Aquila chrysaetos), northern harrier (Circus cyaneus), 
sharp-shinned hawk (Accipiter striatus), Cooper’s hawk (A. 
cooperii), broad winged hawk (Buteo platypterus), Swain-
son’s hawk (B. swainsoni), red-tailed hawk (B. jamaicensis), 
ferruginous hawk (B. regalis), rough-legged hawk (B. lago-
pus), osprey (Pandion haliaetus), turkey vulture (Cathartes 
aura) and Mississippi kite (Ictinia mississippiensis).

I established 86 survey points in Buffalo County, Nebras-
ka, to estimate the abundance and occurrence of diurnal birds 
of prey.  I established survey points in a non-random manner 
on maps before entering the field.  I located survey points 
every 4.8–6.5 km along county roads to produce a uniform 
sampling grid throughout the county, and I made no attempt 
to distribute effort to reflect the proportion of habitats pres-
ent.  I recorded a habitat type for each plot, which included 
16, 20, 42 and 8 plots described as row crop, rangeland or 
pasture, a mixture of row crop and rangeland/pasture, and 
riparian with a marked abundance of trees, respectively.  I 
assigned 15 to 23 survey points to each of four driving routes 
ranging in length from 120 to 204 km to facilitate comple-
tion of approximately 25% of the plots in a single day.  I did 
not conduct surveys when it was raining or when wind speed 
exceeded 40 km per hour.  Approximately every other month, 
between 1 January 2011 and 26 January 2013, I surveyed the 
plots within one driving route.  A total of 242 surveys were 

conducted with each plot surveyed 2–3 times over the course 
of the study.  I focused survey effort between September and 
May, with approximately 8% of the plots surveyed between 
June and August.  I enumerated birds of prey at each survey 
point for 3–5 minutes utilizing 10 × 50 binoculars (Model 
7218, Nikon, Melville, NY, USA) and a 20–60 × 60 spotting 
scope (Model WC206060, Tasco, Overland Park, KS, USA).  
I estimated distance to each bird by targeting a consumer class 
laser range finder (Simmons LRF600, Suresnes, France) on 
a reflective object, such as a tree or building, judged to be 
at the same distance from the observer, or when necessary, 
targeted on an object judged to be half the distance from the 
observer to approximate the distance to the bird.  I estimated 
density using methods described in Buckland et al. (2009).  I 
recorded 0 for survey points if no raptors were observed.  I 
included all samples for calculation of the mean and standard 
error estimates.  I excluded birds >1,000 m from the observer 
from estimates because the laser range finder was only ac-
curate to 1,000 m.

I observed 96 raptors at <1,000 m, of which all individu-
als (e.g., 7 American kestrels, 7 bald eagles, 3 northern harri-
ers, 1 sharp-shinned hawk, 74 red-tailed hawks, and 4 turkey 
vultures) were included in density calculations.  I obtained 
density estimates (i.e., birds/km) for American kestrel (0.433, 
SE = 0.054), bald eagle (0.027, SE = 0.003), northern har-
rier (0.036, SE = 0.004), sharp-shinned hawk (0.130, SE = 
0.016), red-tailed hawk (1.472, SE = 0.153) and turkey vul-
ture (0.108, SE = 0.013).  Density estimates for other spe-
cies listed on the NOU checklist for Buffalo County were 
not possible as none were encountered within the plots.  Es-
timating the density of species with low abundance or low 
detectability is a well-known confounding factor associated 
with these types of studies (Johnsgard 2001, Buckland et al. 
2009).  For example, a single sharp-shinned hawk was ob-
served which severely limits the confidence of the density 
estimate provided, and it is quite likely that Cooper’s hawks 
are not as rare as suggested by the data because the author 
has frequently observed several individuals on multiple oc-
casions within Buffalo County.  Also, a small proportion of 
survey sites were characterized as having a marked number 
of trees, which would likely decrease the number of wood-
land species observed.  However, density estimates for other 
species, notably the red-tailed hawk, were calculated from 
a much higher number of encounters and provided a higher 
confidence estimate that is more likely to reflect the actual 
population value.

In summary, this study reports the density and occur-
rence of diurnal raptors in a single county of south-central 
Nebraska.  While density estimates were obtained for six of 
the 17 raptor species enumerated in the Nebraska Ornitho-
logical Union checklist for the county, the robustness of these 
estimates were likely confounded by limited observations of 
species that occur at low densities―Thomas L. Freeman1.  
Department of Biology, University of Nebraska at Kearney, 
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Kearney NE 68849, USA.  1Corresponding author email ad-
dress:  freemantl@unk.edu.
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