
NORTHERNGOSHAWK POPULATION SIZE IN
THEWESTERNGREAT LAKES REGION

*DAVID E. ANDERSEN (dea@umn.edu), U.S.
Geological Survey, Minnesota Cooperative Fish and
Wildlife Research Unit, St. Paul, MN  U.S.A.,
JASON E. BRUGGEMAN, Minnesota Cooperative
Fish and Wildlife Research Unit, St. Paul, MN
U.S.A., JAMES E. WOODFORD, Wisconsin De-
partment of Natural Resources, Rhinelander, WI
U.S.A., and CLINT W. BOAL, U.S. Geological
Survey, Texas Cooperative Fish and Wildlife Re-
search Unit, Lubbock, TX  U.S.A.

Northern Goshawks (Accipiter gentilis) are a species of
special conservation concern at both the federal and
state levels in much of the western Great Lakes re-
gion.  However, in part because they generally occur
at relatively low breeding densities over broad areas
and inhabit forested landscapes where they are diffi-
cult to detect and survey, there are no reliable
goshawk population estimates at a regional scale.
Therefore, we derived estimates of goshawk breeding
population size for the western Great Lakes region by
combining results of a regional goshawk occupancy
survey conducted in 2008, estimates of goshawk
breeding home-range size based on telemetry data
from northern Minnesota, detection functions de-
rived from call-broadcast surveys near goshawk nests,
and distribution of potential breeding habitat.  Fur-
thermore, because it is not known how goshawk
intra-specific defense behavior varies within territo-
ries, we developed three conceptual models based on
goshawk biology: (1) goshawks defend their entire
breeding territories uniformly and territories do not
overlap, (2) goshawks defend the core of breeding ter-
ritories (simulated using 50 - 95% fixed-kernel home
ranges) uniformly, but outside this core breeding ter-
ritories overlap, and (3) intensity of defense of breed-
ing territories by goshawks is a function of distance
from the territory center.  In Scenario 1, our estimates
of the number of occupied goshawk territories in the
western Great Lakes region ranged from 1,325 (based
on 95% fixed-kernel home range size estimates) to
5,290 (50%).  Estimated number of territories ranged
from 203 (95%) to 3,228 (50%) for Scenario 2 and
from 209 (95%) to 3,277 (50%) for Scenario 3.  Our

results provide a range of plausible population sizes
for breeding goshawks in the western Great Lakes re-
gion and suggest that this population is larger than
previously thought.  However, additional information
about how goshawk defense behavior varies within
territories is required to further refine these estimates.

LONG-TERMCHANGES IN BALD EAGLE RE-
PRODUCTION IN FLORIDA BAY, SOUTHERN
COASTAL EVERGLADES, 1958-2010

*JOHN D. BALDWIN (jbaldwin@fau.edu), 
JASON W. BOSLEY, Florida Atlantic University,
Davie, FL  U.S.A., LORI OBERHOFER, ORON
L. BASS, Everglades and Dry Tortugas National
Park, Homestead, FL  U.S.A., BRIAN K.
MEALEY, Institute of Wildlife Sciences, Palmetto
Bay, FL  U.S.A.

The population of Bald Eagles (Haliaeetus leuco-
cephalus) breeding in Florida Bay, located within
Everglades National Park, has been the subject of one
of the longest running monitoring programs for any
large raptor species world-wide, with reproductive
data collected for 49 breeding seasons since 1958.
The overall reproductive trends in this breeding pop-
ulation indicate that the population has transitioned
from historically stable and considered to be at carry-
ing capacity, to one in current decline, with territory
occupancy decreasing as much as 43% from historical
highs.  This is in sharp contrast to observed trends for
the state of Florida where populations have increased
at least 300% over the past 25 yrs.  The rate of breed-
ing attempts has remained high (0.83 + 0.11 SD),
territories active/occupied) in Florida Bay over the
period and overall productivity rates yielded a mean
annualized brood size of 1.48 + 0.16 (young per suc-
cessful territory) and a mean reproductive rate of 0.81
+ 0.21 (young produced per occupied territory),
which are comparable to other Bald Eagle popula-
tions.  What is unique is that there are significant in-
creases in ratios of active/occupied,
successful/occupied, and young/occupied, despite de-
creased occupancy.  Increases in these rates have al-
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lowed overall production of the population to remain
stable to date, but is not believed to be sustainable
with continued decreases in occupancy.  These
changes in Bald Eagle reproductive parameters corre-
spond with significant ecological changes docu-
mented in Florida Bay and southern coastal
Everglades and may serve as possible long-term indi-
cators for the health and recovery of the southern
coastal Everglades as restoration efforts progress.

ASSESSING PEREGRINE FALCON (FALCO PERE-
GRINUS) PREDATOR-PREYDYNAMICS IN LAKE
MEADNATIONAL RECREATION AREA

*JOSEPH G. BARNES (joesenrab@hotmail.com),
JEF R. JAEGER, Public Lands Institute and School
of Life Sciences, University of Nevada, Las Vegas,
NV  U.S.A.

We assessed Peregrine Falcon (Falco peregrinus) diet in
Lake Mead National Recreation Area using prey at-
tempt observations and prey remains collection.  We
recorded prey attempts (n = 220) during territory visits
and at foraging grounds from 2004–2010.  Addition-
ally, we collected prey remains (n = 217) at eyries and
nearby perches from five territories during 2008–
2010.  Pooled results indicate peregrines targeted at
least 70 distinct prey types (observed = 37, collected =
56).  Prey observations, categorized by month, indi-
cate peregrines proportionately selected aquatic birds
at levels mirroring abundance, with aquatic bird abun-
dance determined within the recreation area by a par-
allel study conducted from 2004–2009.  The disparity
in mean categorical prey mass (aquatic birds = 511 g,
terrestrial and riparian birds = 98 g) would seem to
pose energetic demands on hunting peregrines, espe-
cially as aquatic bird numbers typically decline by over
90% at the time resident peregrines are feeding young.
Compellingly, mean prey mass observed at territories
far from open water (≥ 640 m) was over three times
less than that near water, and the breeding success rate
at territories far from water (n = 27; 59%) was just
70% of that documented near water (n = 66; 85%).  By
gender, peregrines showed variable prey selection with
solo attempts by females (n = 55) targeting prey over
twice as heavy as those of males (n = 80; 370 g vs. 166
g), although males were more successful (31% vs.
24%).  Interestingly, tandem hunts (n = 42) targeted
smaller prey than either gender alone (mean = 134 g)
and resulted in only a moderate success rate of 28%.

Combining prey attempt observation with collection
data allowed a more accurate assessment of prey dy-
namics, which helps explain recent population in-
creases in an area not historically known to contain
breeding peregrines.

PARENTAL CARE ANDDIET OFMISSISSIPPI

KITES (ICTINIA MISSISSIPPIENSIS) IN EASTERN

ARKANSAS

TROY  J. BADER (troybader@hotmail.com),
USDA-Agricultural Research Service, Stuttgart Na-
tional Aquaculture Research Center, Stuttgart, AR
U.S.A., *JAMES C. BEDNARZ, Department of Bi-
ological Sciences, Arkansas State University, Jones-
boro, AR U.S.A.

Few studies have quantified
parental care patterns and
diets of Mississippi Kites (Ic-
tinia mississippiensis).  Using
video-recording systems, we
quantified and analyzed
parental care and food delivery
of nesting Mississippi Kites in eastern
Arkansas.  During the incubation period,
male kites appeared to spend more time (mean
= 311.8 min/d, SE = 30.27) on the nest than did fe-
males (249.6 min/d, SE = 30.62), though the differ-
ence was not statistically significant.  Females spent
significantly more time on the nest during the brood-
ing period than did males.  Female kites also spent
significantly more time shading nestlings than males.
Females stayed on the nest overnight during the incu-
bation (mean = 886 min/night) and brooding periods
(mean = 815 min/night) longer than males (means =
806 and 739 min/night, respectively).  Male kites de-
livered more food items (58%) than females (42%)
and also delivered significantly more vertebrate food
items than females.  Insects were the most common
type of food items (80%) delivered to nests.  Verte-
brates made up 5% of the food items, and the re-
maining 15% could not be identified.  Our data
indicated differential sex-division in parental contri-
butions by male and female Mississippi Kites, and a
similar contribution in terms of overall parental effort. 
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UNMANNEDVEHICLE SYSTEMS: A FUTURE
TOOL FOR RAPTOR RESEARCH?

* DAVID M. BIRD (david.bird@mcgill.ca), Avian
Science and Conservation, McGill University, Ste.
Anne de Bellevue, Quebec H9X 3V9 Canada

Small unmanned vehicle systems (UVS), formerly ex-
clusive to militaries, are rapidly advancing in sophisti-
cation and availability to civilians.  Ranging from
hand-launched autonomous airplanes and miniature
self-stabilized helicopters to terrestrial and under-
ground machines, they are increasingly being em-
ployed in such areas as agriculture, emergency
services, meteorology, oceanography and geophysics.
A number of potential applications for small UVS
can be also envisioned in the field of wildlife research
and management, for example conducting population
surveys, tracking radio-tagged animals, sensing and
observing animals in sequestered or dangerous places,
mapping and monitoring wild habitats, and deterring
nuisance species.   The objectives of this talk are to
introduce Unmanned Vehicle Systems to raptor re-
searchers and managers, to discuss both the positive
aspects and their current limitations, and to offer
some potential applications to studies of birds of prey.

PEREGRINE FALCON (FALCO PEREGRINUS)
NESTING INCREASES IN SOUTHERNCALIFOR-
NIA, BAJA ANDNEVADADESERT ENVIRON-
MENTS 2009-2011

*DAVE BITTNER (dbittner@wildlife-
research.org), CHRIS MEADOR, RENEE RI-
VARD, JEFFREY L. LINCER, BRITTANY
SCHLOFELDT, Wildlife Research Institute, Inc.,
Ramona, CA  U.S.A., JEFF WELLS, U.S. Forest
Service, San Diego, CA  U.S.A.

Peregrine Falcons (Falco peregrinus) have been in-
creasing as a breeding bird in cities and along the
coasts of California since reintroductions in the 1970s
and 1980s.  Since 2009 we have observed Peregrines
nesting in desert environments in southern Califor-
nia, southern Nevada and Baja, Mexico, and in some
cases displacing established Prairie Falcon (Falco mex-
icanus) pairs.  We documented from aerial surveys
and photographs, the locations, interactions and in-
creases in Peregrine Falcons throughout southern
California, southern Nevada and Baja, Mexico.

These documentations are from over 300 hrs of heli-
copter surveys conducted specifically for raptors in
areas that no Peregrine Falcons had been recorded
nesting since our ground and helicopter surveys
began in 1988.

NATALDISPERSAL OFGOLDEN EAGLES
(AQUILLA CHRYSAETOS) FROM SOUTHERNCALI-
FORNIA 1988 - 2011

*DAVE BITTNER (dbittner@wildlife-
research.org), CHRIS MEADOR, JIM HANNAN,
JEFFREY L. LINCER, JEFF LAWS, JAMES
NEWLAND, RENEE RIVARD, Wildlife Research
Institute, Inc., Ramona, CA  U.S.A., JEFF WELLS,
U.S. Forest Service, San Diego, CA  U.S.A.

The Wildlife Research Institute, Inc. has been study-
ing Golden Eagles (Aquilla chrysaetos) since 1988 and
has banded and tagged 421 Golden Eagles to study
their movements, migration, life history, territory
usage, and causes of mortality.  From 1991-1996, we
placed 38 U.S. Fish & Wildlife Service (USFWS)
bands on nestling Golden Eagles.  Beginning in 1997
and continuing through 2011, we attached 408 pata-
gial tags on Golden Eagles in California, New Mex-
ico, Nevada and Montana along with USFWS leg
bands.  Of these 408 patagial-tagged Golden Eagles,
110 also received VHF transmitters and 45 received
satellite platform transmitter terminals (PTT). This
report is a current summary of the results of the re-
turns, mortalities and travels of these birds across the
landscape of western North America from 1991-
2011. The project is ongoing and we continue to
band 40-50 eagles each yr. Seventeen satellite trans-
mitters are currently active and transmitting data
while approximately 50 of the VHF transmitters are
on living eagles and still transmitting.  Golden Eagles
with natal areas in southern California have been
tracked south to La Paz, Baja California and
Guadalajara, Mexico, east to Arizona and Colorado,
and north to Nevada, Utah, and Wyoming and many
points in between.
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OVERVIEW OF AWARDSGIVEN BY THE RAPTOR
RESEARCH FOUNDATION, AND INTRODUCTION
TOTHE ANDERSEN AWARD SPECIAL SESSION

CLINT W. BOAL (clint.boal@ttu.edu) U.S. Geolog-
ical Survey Texas Cooperative Fish and Wildlife Re-
search Unit, Texas Tech University, Lubbock, TX USA

Each year the Raptor Research Foundation makes
available several awards for professionals and stu-
dents. These awards range from non-monetary recog-
nition for outstanding achievement in raptor research
and conservation, such as the Fran and Frederick
Hamerstrom Award and the Tom Cade Award; the
Leslie Brown Memorial Grant, the Dean Amadon
Grant, and the Steven R. Tulley Grant which support
research, and the James R. Koplin travel grant and
the William C. Andersen Awards for best student

presentation and posters. These awards
are all named in honor and mem-
ory of raptor researchers, many
of whom are no longer with us.
Some of these awards have been
offered for two decades, yet many
members of the organization do
not know the people for which
these awards are named. I will

briefly introduce the membership to the
history of these awards, the people for which they
are named, and how they can play a role in mak-

ing sure these awards continue to recognize worthy
raptor researchers into the future. Finally, I will re-
view changes in the Andersen Paper Award and in-
troduce the judges and participants for the 2011
competition.

LESSONS FROMTHE ALASKA SHORT-EARED
OWLMIGRATION STUDY

*TRAVIS L. BOOMS (travis.booms@alaska.gov),
Alaska Department of Fish and Game - Wildlife Di-
versity Program, Fairbanks, AK  U.S.A., JAMES A.
JOHNSON, U.S. Fish and Wildlife Service, Migra-
tory Bird Management, Anchorage, AK  U.S.A.

The Short-eared Owl (Asio flammeus) has undergone
a steep, long-term, and range-wide decline tanta-
mount to a 70% reduction in population size in
North America since 1966.  The greatest conserva-
tion threat to the species is thought to occur on its
wintering grounds, particularly for birds that breed in

the northern extent of the species’ range where habi-
tat remains largely intact.  Therefore, we harnessed 26
Short-eared Owls with solar-powered satellite trans-
mitters in western and interior Alaska in 2009 and
2010 to identify wintering areas and migration routes,
and to describe migration strategies of Alaska’s
Short-eared Owls.  Owls established wintering areas
from southern Canada south to central Mexico and
from California east to Kansas. Straight-line migra-
tion distances ranged from 2,000 – 6,000 km.  Of
three birds that remained on the air during their sec-
ond summer, none returned to Alaska.  Short-eared
Owls used two principal flyways: an inland route
through the Prairie Provinces and Great Plains states
and a coastal route through Southeast Alaska and
British Columbia.  Thirteen of 17 harnessed owls
(76%) that migrated to southern Canada or beyond
moved through or remained in Alberta or Montana,
suggesting habitat conservation in these states may be
particularly beneficial to Alaska’s owls.  With signifi-
cant help from collaborators across the continent, we
recovered seven of the 26 transmitters.  Four appeared
to have been depredated by raptors (57%); the cause
of death for the other three owls was unclear.  These
data document the clear need for tri-national efforts
to conserve this declining species, highlight the po-
tential importance of Alberta and Montana for
Alaska’s Short-eared Owls, and provide important
novel information on the species’ movement ecology.

A TERRITORIALOCCUPANCYMODEL FOR
BALD EAGLES (HALIAEETUS LEUCOCEPHALUS) IN
FLORIDA BAY, EVERGLADES NATIONAL PARK

*JASON W. BOSLEY (jbosley2@fau.edu), JOHN
D. BALDWIN, ERIK G. NOONBURG Depart-
ment of Biological Sciences, Florida Atlantic Univer-
sity, Davie, FL  U.S.A.

Bald Eagles (Haliaeetus leucocephalus) in Florida Bay,
Everglades National Park have undergone a decline
in territory occupancy patterns despite a historically
stable population.  Using field data collected annually
since 1958, a Markovian simulation model was devel-
oped to explore territorial occupancy dynamics.  For
all yrs the level achieved by an individual territory is
defined by one of the following four states: unoccu-
pied, occupied (adults present, but not breeding), ac-
tive (adults present and breeding), or successful
(adults present and young successfully fledged). An-
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nual transition matrices were built based on the prob-
ability of occupying any of the four states over subse-
quent yrs. We observe an inverse relationship between
the damping ratio and time to equilibrium, suggest-
ing that a population with a higher damping ratio is
more resilient to changes in the environment.  The
stable state distribution (SSD) is contingent on indi-
vidual transition probabilities yet independent of the
initial territory occupancy.  Territories with high
turnover probabilities approach a SSD in less time
than territories with lower turnover probabilities.
The proposed model establishes relative importance
to transition probabilities that increase the overall
number of successful territories, provides useful in-
sight into the effects of stochastic and anthropogenic
events, and can be used to simulate scenarios to help
direct ongoing management actions. 

MONITORINGCONCENTRATIONS OF
ORGANOCHLORINE PESTICIDES IN PLASMA OF
NESTLING BALD EAGLES (HALIAEETUS LEUCO-
CEPHALUS) IN THEGREAT LAKES REGION

*WILLIAM W. BOWERMAN
(wbowerma@umd.edu), Department of Environmen-
tal Sciences and Technology, University of Maryland,
College Park, MD  U.S.A., DAVID A. BEST, Eco-
logical Services, U.S. Fish and Wildlife Service, East
Lansing, MI  U.S.A., LATICE FUENTES, Depart-
ment of Forestry & Natural Resources, Clemson
University, Clemson, SC  U.S.A., WILLIAM C.
BRIDGES, Department of Mathematical Sciences,
Clemson University, Clemson, SC  U.S.A., JAMES
G. SIKARSKIE, College of Veterinary Medicine,
Michigan State University, East Lansing, MI
U.S.A., TERYL G. GRUBB, U.S. Forest Service,
Rocky Mountain Station, Flagstaff, AZ  U.S.A., and
LELAND A. GRIM, Voyageurs National Park, In-
ternational Falls, MN  U.S.A.

The detrimental effects of DDT and other
organochlorine pesticides to populations of many
raptors globally are well described in the literature.
Some of the first species where widespread popula-
tion declines were observed included eagles of the
genus Haliaeetus, and Peregrine Falcons (Falco pere-
grinus).  Bald Eagles (Haliaeetus leucocephalus) have
been used as biosentinel species of the effects of
organochlorine pesticides since the early 1960s.
While unhatched eggs of Bald Eagles were utilized to

measure exposure (i.e., concentrations) in the envi-
ronment, and document effects (egg shell anomalies),
their lack of availability both spatially and temporally,
lead to the use of plasma from nestlings as an alter-
nate media.  Systematic annual nest surveys across
the state of Michigan and Voyageurs National Park
have occurred since 1961 and 1973, respectively.
Nests with young are banded and blood and feather
samples are collected from nestlings.  These collec-
tions began in 1986 and were standardized in 1999
into the Michigan Wildlife Biosentinel Program.
Overall results have shown that samples from
nestlings from nests near the Great Lakes are consis-
tently greater in concentrations than those from inte-
rior lakes.  Recent findings however have observed
both an increase in dieldrin in samples collected from
Voyageurs National Park, and a change in the ratio of
DDT to p,p’-DDE in some regions of the Great
Lakes.  Further explanation for these results are on-
going, but may include atmospheric transport of
these compounds from other areas of the northern
hemisphere.

RAPTORS ANDTHEREGULATIONOF PESTICIDES

*STEVEN BRADBURY
(bradbury.steven@epa.gov), Office of Pesticide Pro-
grams, U.S. Environmental Protection Agency,
Washington, D.C.  U.S.A.

Within the context of the EPA’s mission, the Office
of Pesticide Programs (OPP) protects human health
and safeguards the environment from potential risks
associated with pesticide use.  The primary statute
regulating pesticides in the United States is the Fed-
eral Insecticide, Fungicide, and Rodenticide Act
(FIFRA) which requires the EPA to ensure pesticide
use will not result in unreasonable adverse effects to
the environment, including potential effects on rap-
tors.  The EPA conducts ecological risk assessments
to determine what potential risks to the environment
are posed by various pesticides, and whether changes
to the use or proposed use of such pesticides are nec-
essary to protect the environment from unreasonable
adverse effects.  Regarding raptors, the primary con-
cern is the potential impact from secondary exposure
to pesticides (i.e., the ingestion of prey or carrion that
contains pesticides).  Some recent specific EPA deci-
sions that have the potential to reduce risks to raptors
include cancellations of azinphos-methyl, carbofuran,
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aldicarb, and endosulfan and banning the sale of sec-
ond generation rodenticides to residential consumers.
In addition to these chemical-specific activities, the
EPA is currently working on a Memorandum of Un-
derstanding (MOU) with the U.S. Fish and Wildlife
Service to promote the conservation of migratory
birds in the context of pesticide regulation; is partici-
pating on the Federal inter-agency Council for the
Conservation of Migratory Birds and the Migratory
Bird Conservation Commission; and with the U.S.
Departments of Agriculture,  Interior and Com-
merce, has requested the National Research Council
to convene a committee of independent experts to re-
view scientific issues related to performing ecological
risk assessment for endangered species.

MODELINGTHE INTERACTION OFTERRAIN
ANDWINDTOQUANTIFYHIGH-RISK CONDI-
TIONS FOR EURASIANGRIFFONVULTURES
(GYPS FULVUS) ATWIND FARMS

*DAVID BRANDES (brandesd@lafayette.edu), De-
partment of Civil & Environmental Engineering,
Lafayette College, Easton, PA  U.S.A., LUIS BAR-
RIOS, Greensigns S.L., Tarifa Spain, ALEJANDRO
RODRíGUEZ, Department of Conservation Biology,
Estación Biológica de Doñana CSIC, Sevilla Spain.

Raptors and other soaring birds fly most frequently
near the rotor swept zones of wind turbines when
using terrain updrafts rather than thermals for lift, so
an improved quantitative understanding of the interac-
tion of wind, topography, and flight behavior is needed
to predict collision risk.  Eurasian Griffon Vultures
(Gyps fulvus; hereafter “Griffons”) are one of several
species of raptors known to be susceptible to collisions
with wind turbines.  Griffons are large birds with high
wing loading (thus low climb rates) and are known to
use updrafts and slope-soaring within wind farms for
lift.  We use a spatially explicit high resolution model
of updrafts at two wind farms near the Strait of
Gibraltar to quantitatively investigate several hypothe-
ses regarding underlying mechanisms for Griffon mor-
tality.  We apply the model to predict which wind farm
will have higher collision rates and the locations and
wind conditions for which collisions are most likely.
Preliminary modeling results appear to show agree-
ment with spatial variation in mortality and flight be-
havior data recorded at the sites. We propose that
spatially explicit modeling of orographic updrafts can

be used to predict locations of relatively high and low
collision risk for Griffons and other raptors, and thus
can be used to site turbines more effectively.

INFLUENCE OFHIGH-LATITUDEWARMING ON
FALLMIGRATIONTIMING OF EASTERN
GOLDEN EAGLES (AQUILA CHRYSAETOS)

*DAVID BRANDES (brandesd@lafayette.edu), De-
partment of Civil & Environmental Engineering,
Lafayette College, Easton, PA  U.S.A.; CHARLES
MAISSONEUVE, JUNIOR TREMBLAY, Min-
istère des Res Naturelles et Faune, QC  Canada,
TRICIA MILLER, TODD KATZNER West Vir-
ginia University, Morgantown, WV  U.S.A.,
MICHAEL LANZONE, Cellular Tracking Tech-
nologies, Somerset, PA  U.S.A.

Golden Eagle (Aquila Chrysaetos) fall migration in
eastern North America has a distinct seasonal pat-
tern.  However, the overall timing of the migration
may shift markedly between yrs. The fact that high
latitudes are warming rapidly with significant changes
in some ecosystems already documented adds a new
dimension to the temporal dynamics of Golden Eagle
migration.  Furthermore, Golden Eagles are known
to be fairly plastic in their migratory behavior, with
some sub-populations highly migratory (Alaska and
eastern Canada), and others non-migratory (south-
western U.S., southern Europe, Scotland).  In this
paper we use archived weather data from northern
Québec and raptor migration counts along with re-
cent GPS satellite telemetry to investigate variability
in seasonal timing of eastern Golden Eagle fall mi-
gration.  We focus on the past five seasons, because of
highly variable weather conditions and the availability
of telemetry data for this period.  We show that: (1)
anomalously high autumn temperatures in northern
Québec such as occurred in 2006 and 2010 are corre-
lated with later Golden Eagle migration timing based
on migration counts, and (2) migration timing of in-
dividual telemetered birds does not appear to corre-
late as closely with temperature trends, suggesting
that other mechanisms such as local food availability
have a strong influence on individual migration deci-
sions. With long-term trends unequivocally toward
warmer fall conditions within the breeding range of
eastern Golden Eagles, increased monitoring of De-
cember migration movements are needed in eastern
North America. 
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EGGSHELLTHINNINGOFCALIFORNIACONDORS
REINTRODUCEDTOCENTRAL CALIFORNIA

*L. JOSEPH BURNETT
( Joeburnett@ventanaws.org), KELLY J. SOREN-
SON, Ventana Wildlife Society, Salinas, CA  U.S.A.,
JOSEPH BRANDT, U.S. Fish and Wildlife Service,
Hopper Mountain National Wildlife Refuge Com-
plex, Ventura, CA  U.S.A., DAVID B. CRANE,
KATHLEEN REGALADO, California Depart-
ment of Fish and Game, Fish and Wildlife Water
Pollution Control Laboratory, Rancho Cordova, CA
U.S.A., ROBERT W. RISEBROUGH, The Bodega
Bay Institute, Berkeley, CA  U.S.A.

From 2006 through 2010 we recorded 16 nestings by
nine pairs of reintroduced California Condors
(Gymnogyps californianus) in central California and
recovered eggs or eggshell fragments from 12 nests.
Shell thinning and breakage of the first wild-laid egg
in 2006 prompted a protocol that replaced wild-laid
eggs with zoo-laid eggs whenever possible.  Mean
eggshell thickness among the 12 nests was 0.46 mm,
34% lower than the average thickness of fragments
recovered from nine successful nests in interior south-
ern California in 2007-2009.  The outer crystalline
layer was greatly reduced or absent in the central Cal-
ifornia eggshells.  We attribute eggshell thinning to
feeding on carcasses of California sea lions (Zalophus
californianus) containing the DDT compound, DDE; a
food source exclusive to the central California flock.
Concentrations of DDE in five failed eggs ranged
from 170 to 500 parts per million lipid weight, levels
associated with reproductive failures of other species.
We predict that thickness of eggshells of California
Condors will increase to a normal level as DDE con-
tamination of the California coastal environment
continues to decline.

DIET OF URBAN BREEDINGCOOPER’S HAWKS
(ACCIPITER COOPERII) IN VICTORIA, BRITISH
COLUMBIA

*JENNA A. CAVA, ANDREW C. STEWART,
ROBERT N. ROSENFIELD
(Robert.Rosenfield@uwsp.edu), Department of Biol-
ogy, University of Wisconsin-Stevens Point, Stevens
Point, WI  U.S.A.

High nesting densities and reproductive success re-
ported in urban Cooper’s Hawks (Accipiter cooperii)

could be related to the abundance and type of prey
available in cities.  However, there has been only one
detailed dietary study of urban breeding Cooper’s
Hawks to date.  We used collection of prey remains,
direct observations of hawks with prey, and video of
two nests to assess the frequency of occurrence and
biomass of prey species taken by breeding Cooper’s
Hawks in the city of Victoria, British Columbia,
Canada.  We found that small- to medium-sized bird
species contributed the majority (79-94%) of prey
recorded from the collection of 3,231 prey remains,
437 direct observations, and 783 video items at 87
nest sites.  These birds also contributed over half of
prey biomass recorded in the direct observations
and video data (57% and 93%, respectively).
Of the avian prey identified to the species,
one native and two exotics provided the
bulk (over 85%) of prey recorded in
all samples: the American Robin
(Turdus migratorius), European
Starling (Sturnus vulgaris), and
House Sparrow (Passer domes-
ticus).  Exotic prey species were
an important component of the diet, contributing
over half of items able to be identified as exotic or na-
tive in all samples.  Mammals were inconsequential in
terms of frequency and biomass, except at nests in or
near the University of Victoria campus where Euro-
pean rabbit prey (Oryctolagus cuniculus) was recorded
for nearly all observations. 

OWLS IN BANGLADESH – PAST, PRESENT AND
FUTURE

*MOHAMMAD M. CHOWDHURY
(chowmm2004@yahoo.com), Wildlife Biologist,
Dhaka Bangladesh.   

There are 17 owl species in Bangladesh, of which two
are endangered, one is vulnerable, five are not suffi-
ciently studied to identify a conservation status, and
two are of undetermined migratory status: Short-
eared Owl (Asio flammeus) and Brown Wood Owl
(Strix leptogrammica).  Village vegetation and forests
are the prime habitat for owls in Bangladesh.  No in-
depth study has thus far been initiated or conducted
on owls since 1971, when Bangladesh became a sov-
ereign country.  Field study, questionnaire survey, lit-
erature review, interview, meeting with local
community people and relevant institutions were the
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main methods used for this review.  Natural resource
collection from the owl habitats was an enormous un-
dertaking which lead to conflicts with human beings.
A significant number of community members who
co-exist with owls and surrounding ecosystems have a
negative attitude toward in situ owl conservation.  In-
ventory data on the rate of key owl habitat changes
are scanty.  More than 50% of owl habitat has been
lost during the last three decades.  Forest covers are
highly fragmented, and transformation of forest-land
into agricultural-land is a widespread phenomena.
Shifting cultivation practices in Chittagong and
Chittagong Hill regions have strongly distressed
its owl population.  Recent studies on three
threatened owl species, including the Spot-bel-
lied Eagle Owl (Bubo nipalensis), Tawny Fish
Owl (Ketupa flavipes) and Brown Fish Owl
(Ketupa zeylonensis), have revealed that they
are susceptible to extinction.  Declination
rates of these species are more than alarm-
ing.  Hunting and trapping of selected
owl species by some tribal communities
also leads to severe declination, al-
though such practices are prohib-
ited by Bangladesh wildlife
conservation laws.  A new ap-
proach is needed to stop the
decline of owl populations and
their habitat by involving re-
searchers, academics, and local
people at all stages of the development process.

HARLAN’S HAWKS ARE ANDHAVE BEEN
BREEDINGWITHIN THE RED-TAILEDHAWK
RANGE INWESTERNCANADA

*WILLIAM S. CLARK (raptours@earthlink.net),
Harlingen, TX  U.S.A.

Harlan’s Hawks (taxon harlani) differ in adult
plumage from adults of (other races of ) Red-tailed
Hawks (Buteo jamaicensis), especially their tails, as
well as in the frequency of color morphs and the ex-
tent of bare tarsus and are distinguishable in the field
and hand.  I will first review Harlan’s Hawk’s taxo-
nomic history and known breeding range.  Then I
will describe cases of light-morph adult Harlan’s
breeding and both morphs occurring in the western
Canadian range of (presumably) B. j. calurus, and a
few cases of adult Red-tailed Hawks occurring in the

Harlan’s breeding range.  These are based on museum
specimens, photographs in the field, and published
records.  Some of the light-morph adult Harlan’s are
breeding with adult Red-tailed Hawks; others with
possible adult hybrids that show traits of both taxa.  I
also show photographs of some dark-morph Harlan’s
Hawks taken and captured in western Canada during
the breeding season.  I finish with a possible scenario
for the evolution of Harlan’s Hawk, a discussion of
hybridization and its phenotypic and taxonomic sig-

nificance for these taxa, and suggestions for fur-
ther field and DNA research.

UNUSUAL RAPTOR PLUMAGES: ALBINISM,
MELANISM, HYBRIDS, DILUTE PLUMAGE,
ANDOTHERS

*WILLIAM S. CLARK
(raptours@earthlink.net), Harlingen, TX
U.S.A.

Mr. Clark has compiled a vast array of
photos of unusual plumages of North
American raptors, including partial albi-
nos, dilute plumage, melanism, hybrids,
and other odd plumages. This presentation

is used for teaching raptor identification and
is updated regularly. Bill Clark is a researcher,
photographer, author, and lecturer with more
than 45 years experience working with birds of
prey. He regularly teaches evening and weekend
courses on raptor field identification and biology,
in the USA and Canada, and frequently presents
lectures on raptor subjects. Bill is a coauthor of
the Photographic Guide to North American Raptors
and the completely revised Peterson Series Guide:
Hawks.  He has written a raptor field guide for
Europe, and is writing two others for Africa as
well as guides for Mexico and Central America.

WINTER RANGING BEHAVIOR OFGOLDEN EA-
GLES (AQUILA CHRYSAETOS) IN THE CENTRAL
APPALACHIANMOUNTAINS

*JEFF COOPER (jeff.cooper@dgif.virginia.gov),
Virginia Department of Game and Inland Fisheries,
Fredericksburg, VA  U.S.A., TRISH MILLER,
TODD KATZNER, West Virginia University, Mor-
gantown, WV  U.S.A., MICHAEL LANZONE,
Cellular Tracking Technologies, Somerset, PA
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U.S.A., DAVID KRAMAR, Conservation Manage-
ment Institute, Virginia Tech University, Blacksburg,
VA  U.S.A., KIERAN O’MALLEY, West Virginia
Division of Natural Resources, South Charleston,
WV  U.S.A., CHARLES MAISONNEUVE, JUN-
IOR TREMBLAY, Ministère des Ressources Na-
turelles et de la Faune, QC  Canada.

Golden Eagles (Aquila chrysaetos) from northeastern
Canadian source populations migrate south to their
wintering grounds in the Central Appalachian
Mountains (CAM).  The core of these wintering
grounds is centered on the highlands of West Vir-
ginia, Virginia and adjacent states. In order to better
understand winter ranging behavior and winter ecol-
ogy of eastern Golden Eagles in the CAM, we outfit-
ted 29 eagles with telemetry systems (both
conventional satellite and high frequency GPS-GSM
transmitters) during the winters of 2006-2010.
Satellite telemetry systems collected locational data at
1-hr intervals and GPS-GSM transmitters collected
locational data at 15-min intervals.  Satellite teleme-
try units collected on average 998 + 141 points per
unit and GPS-GSM units collected on average 2,886
± 387 data points per unit. We used the Local Con-
vex Hull (LoCoH) non-parametric kernels to assess
winter home range shape and size as well as resource
use.  Average winter range size was 304 ± 73 km2 and
variation was high among individuals.  Golden Eagles
showed a preference for high elevation forests (>70%
of all eagle locations) and individuals tended to avoid
valleys dominated by agriculture and human
dwellings.  Eagles frequently exploited long linear
ridges which provide optimal conditions for oro-
graphic and thermal lift, thus minimizing energy ex-
penditures during foraging flights.  Wintering areas
of many individuals corresponded with proposed
wind turbine facilities or areas where wind energy de-
velopment potential is high.  This study has docu-
mented previously unknown behavior of the
wintering habits and resource use of eastern Golden
Eagles.  Further, data from this study gives re-
searchers and resource managers the ability to iden-
tify high risk areas for Golden Eagles as it relates to
wind energy, as well as provide site specific manage-
ment guidelines for individual wind turbine facilities
in order to minimize strike risk to eagles.  

EFFECTS OF LOST ANDDISCARDED FISHING
TACKLE ONNESTLING BALD EAGLES IN
VOYAGEURS NATIONAL PARK

*PETER P. DATEMA, LATICE FUENTES, De-
partment of Forestry and Natural Resources, Clem-
son University, Clemson, SC  U.S.A., HENRY T.
PITTMAN, U.S. Geological Survey and University
of Arkansas Fisheries and Wildlife Research Co-op
Unit, Fayetteville, AR  U.S.A., WILLIAM W.
BOWERMAN, Department of Environmental Sci-
ence & Technology, University of Maryland, College
Park, MD  U.S.A., WILLIAM BRIDGES, Depart-
ment of Applied Economics and Statistics, Clemson
University, Clemson, SC  U.S.A., LELAND H.
GRIMM, Voyageurs National Park, International
Falls, MN  U.S.A., TERYL G. GRUBB, U.S. Forest
Service, Rocky Mountain Research Station, Flagstaff,
AZ  U.S.A.

Voyageurs National Park (VNP) is a water-based
park with abundant resources that attracts recre-
ational fisherman from all over North America. There
are growing concerns regarding the impacts of lost or
discarded fishing tackle on the aquatic ecosystem. Be-
cause of the Bald Eagles’ (Haliaeetus leucocephalus)
diet and foraging behavior, they are susceptible to the
ingestion of and entanglement in fishing tackle. Since
1989, annual banding activities on Rainy, Namakan,
and Kabetogama Lakes have allowed for the evalua-
tion of long term effects of anthropogenic activities
on Bald Eagle productivity. The objectives of this
study are to 1) evaluate the effects of discarded fish-
ing tackle on nestlings, 2) report the presence of
tackle, observed abnormalities and nest productivity,
and 3) determine if there are any relevant correla-
tions. From 1989 to 2010, 321 nests were visited and
440 nestlings were sampled. The average productivity
at VNP was 1.40 nestlings per occupied nest. Field
crews observed 34 instances of fishing tackle present.
There were five instances where nestlings were found
dead at or near the nest with two of these deaths di-
rectly caused by an encounter with fishing tackle.
There was no significant difference among the means
of the lakes for tackle incidence and prevalence, how-
ever, there were a significant increase in fishing tackle
incidence (F = 12.21, p = 0.0008) and prevalence (F =
12.24, p = 0.0008).  Injury prevalence and incidence
over time had no significant difference (F = 2.1807, p
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= 0.1440 and F = 1.9847, p = 0.1631 respectively).
Death incidence and prevalence were not significant
either (F = 0.8452, p = 0.3609 and F = 0.8100, p =
0.3711 respectively).

DISPERSAL OF BLACKVULTURES IN RESPONSE
TOCULLING

*ADAM E. DUERR (aduerr@wm.edu), Department
of Biology, College of William and Mary, Williams-
burg, VA  U.S.A., DAVID ALLABEN, TIM LIN-
DER, DANIEL THOMAS, SCOTT BARRAS,
Virginia State Office, USDA Wildlife Services,
Moseley, VA  U.S.A., JEFF COOPER, RAY FER-
NALD, SERGIO HARDING, JEANETTE
PARKER, Virginia Department of Game and Inland
Fisheries, Richmond, VA  U.S.A.

Black Vulture (Coragyps atratus) populations in Vir-
ginia have grown at an annual rate of 8–12% since the
1960s and have become problematic at Dutch Gap,
VA, where they congregate at a public boat ramp on
the James River and at an adjacent power plant.  Ex-
crement that accumulates at the power plant requires
expensive cleaning and creates risk of flashover and re-
lated power failures.  Black Vultures also congregate at
the boat ramp where they perch and defecate on
parked vehicles and tear rubber and upholstery from
windshields, wiper blades, and other parts of vehicles
and boats.  To reduce this damage, managers began an
adaptive management program to reduce vulture dam-
age in the fall of 2007.  Initially, managers hazed vul-
tures from the site by firing of pyrotechnics and
paintballs, hanging effigies, and limited lethal rein-
forcement to displace vultures.  The managers also
counted vultures at Dutch Gap twice per week.  Prior
to the start of the hazing program, 100 vultures were
captured and tagged with uniquely numbered patagial
tags.  The hazing program reduced vulture numbers,
but damage, although reduced, continued.  The second
phase of the program included continued hazing and
culling of 200 vultures from the area in July 2010.
Prior to culling, an additional 100 vultures were indi-
vidually tagged.  Analysis of mark-recapture data
showed apparent survival dropped by 0.75 (SE =
0.069) after culling.  Modeling of vulture movement
into and out of Dutch Gap provides estimates of the
number of vultures that cycle through the site.  Prior to
hazing, 2,400 vultures cycled through, during hazing
900 cycled through, and following culling fewer than

150 cycled through Dutch Gap.  This pattern suggests
that the sharp reduction in apparent survival is the re-
sult of both reduced survival (900 down to 700) and
reduced fidelity (700 down to < 150) to Dutch Gap. 

HIGH FREQUENCYGPS-GSM TELEMETRY TO
MEASUREMIGRATION SPEED: DOGOLDEN
EAGLESMIGRATE FASTERWHENUSINGORO-
GRAPHIC ORTHERMAL LIFT?

*ADAM E. DUERR (adam.duerr@mail.wvu.edu),
Division of Forestry and Natural Resources, West
Virginia University, Morgantown, WV  U.S.A., TRI-
CIA A. MILLER, Division of Forestry and Natural
Resources, West Virginia University, Morgantown,
WV  U.S.A.  and Riparia, The Pennsylvania State
University, University Park, PA  U.S.A., MICHAEL
LANZONE, Cellular Tracking Technologies, LLC,
Somerset, PA  U.S.A., JEFF COOPER, Virginia
Department of Game and Inland Fisheries, Rich-
mond, VA  U.S.A.,  PHIL TURK, Department of
Statistics, West Virginia University, Morgantown,
WV  U.S.A., TODD KATZNER, Division of
Forestry and Natural Resources, West Virginia Uni-
versity, Morgantown, WV  U.S.A.

The speed at which raptors fly on migration is highly
variable and is thought to be condition-dependent.
The evolutionarily important measure of flight speed
is the duration of time it takes to move between
breeding and wintering locations.  However, migra-
tion flights are not simply movement from point A to
point B.  Flights likely deviate from the straight-line
or ideal path defined by A and B due to spatial and
temporal variation in lift opportunities and other
weather events (e.g., wind, fronts, etc.).  To measure
flight speed on migration, we captured eight Golden
Eagles (Aquila chrysaetos) in the central Appalachians
and applied telemetry units that collect GPS data at
high frequencies (30 sec intervals) and transmit the
data via the Global Mobile Communications network.
Primary sources of lift for migrating Golden Eagles
are either thermal or orographic (deflected air). We
manually categorized flight movements by the type of
lift apparently being used and compared flight speed
(per unit distance) for birds in each behavior type.  We
also evaluated the amount of time required for birds to
move through a pre-determined topographic region
based on the proportion of time birds spent in differ-
ent flight types.  Golden Eagles moved faster than ex-
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pected in thermal flight, suggesting that prevailing
notions about the significance of orographic lift to mi-
grating birds may not be accurate.

FROMDULUTHTODULUTH: HOWHAS THE
FOCUS OF RAPTOR RESEARCHCHANGED
SINCE 1995?

SCOTT J. CHIAVACCI (schiavacci@gmail.com),
University of Illinois, Champaign, IL  U.S.A., KYLE
E. PIAS, University of Florida, Gainesville, FL
U.S.A., *JAMES F. DWYER, EDM International
Inc., Fort Collins, CO  U.S.A.

We identified how the focus of research on raptors
has changed since the last time the Raptor Research
Foundation meeting was held in Duluth, Minnesota
in 1995.  To do this, we reviewed over 1,300 Raptor
Research Foundation Annual meeting abstracts
(hereafter, abstracts) and 800 articles published in the
Journal of Raptor Research from 1995 – 2010.  Infor-
mation collected from abstracts included study
species, study location, number of authors, the topics
covered in the abstract or article, and, for annual
meeting abstracts only, whether the presenter was a
student.  Based on their frequency in meeting ab-
stracts and Journal of Raptor Research manuscripts,
the five species most commonly studied since 1995
were the Northern Goshawk (Accipiter gentilis), Bald
Eagle (Haliaeetus leucocephalus), Golden Eagle (Aquila
chrysaetos), Peregrine Falcon (Falco peregrinus), and
American Kestrel (Falco sparverius).  The number of
authors listed on both articles and abstracts increased
since 1995, whereas the mean number of student pre-
senters showed a negative trend during the same pe-
riod.  We also will report on other temporal trends
including species studied and the research topics.

INSECTICIDE POISONING OF RAPTORS IN
AGRICULTURAL AREAS OF SOUTHWESTERN
BRITISH COLUMBIA

*JOHN E. ELLIOTT (john.elliott@ec.gc.ca), Envi-
ronment Canada, Science & Technology Branch,
Delta, BC  Canada,  LAURIE K. WILSON, Envi-
ronment Canada, Canadian Wildlife Service, Delta,
BC  Canada.

Since 1990, we investigated mortality of selected rap-
tor species, particularly Bald Eagles (Haliaeetus leuco-
cephalus), in southwestern British Columbia.  Samples

of blood, crop contents, and feces were collected from
live birds, and all dead birds were necropsied and
brains assayed for cholinesterase activity.  To date we
have examined >1,200 Bald Eagles and diagnosed an-
ticholinesterase poisoning in 102 (8.5% of cases).  In
the Fraser River Delta, an area of both intensive agri-
culture and raptor wintering, of 183 Bald Eagles ex-
amined, 53 (29%) were poisoned by
anticholinesterase insecticides. Most raptor poison-
ings occurred during winter and resulted from scav-
enging on waterfowl carcasses.  The waterfowl were
poisoned mainly from ingestion of registered
organophosphorus (OP) or carbamate insecticides
which had been applied the previous spring for con-
trol of invasive wireworm pests.  We have shown that
some OP and carbamate insecticides persist up to 9
mo after labeled application in the low pH conditions
of the Fraser Delta.   The first documented mortali-
ties in 1990 were caused by carbofuran.  Successive
replacement of carbofuran (avian HD5 = 0.21 mg/kg)
with progressively less toxic, but not necessarily less
persistent, alternatives, phorate (HD5 = 0.34 mg/kg)
and fonofos (HD5 = 3.86 mg/kg) failed to stop and
in some cases increased annual poisonings of Bald
Eagles and other raptors.  Each of those chemicals
has since been withdrawn from local use.  Since 2000,
chlorpyrifos (HD5 = 3.76 mg/kg) has not been re-
lated to raptor mortality. However, we documented
raptor poisoning each yr as a result of intentional and
illegal use of insecticides to poison predators or “pest”
birds.  Increasing numbers of wintering Bald Eagles
overall in the Pacific Northwest, particularly in the
Fraser Delta, and increased scavenging of eagles on
waterfowl factor into the long term and seasonal
trends in poisonings. The risk to raptors and other
birds from newer replacement insecticides will be ex-
amined briefly.

BALD EAGLES ANDCHUM SALMON: REDUCED
WINTER SURVIVAL AND BREEDING SUCCESS
LEADS TODENSITY-DEPENDENCE

*KYLE H. ELLIOTT, Department of Biology, Uni-
versity of Manitoba, Winnipeg, MB  Canada, JOHN
E. ELLIOTT, Environment Canada, Delta, BC
Canada.

During the late 20th Century, due to decreases in
both contaminants and persecution, Bald Eagle
(Haliaeetus leucocephalus) populations increased dra-
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matically.  Currently, mechanisms regulating eagle
populations are not well understood.  To examine po-
tential regulating processes in the Pacific Northwest,
where eagles are no longer primarily regulated by
contaminants or direct persecution, we examined bald
eagle reproduction, breeding populations, winter pop-
ulations, mortality and salmon stream use.  Wintering
and breeding eagle populations in south-coastal
British Columbia (BC) quadrupled between the early
1980s and the late 1990s, and have since stabilized.

Density-dependent declines in reproduction oc-
curred between 1986 and 2009, but not
through changes in site quality.  Mid-winter
survival was crucial as most mortality oc-
curred then, and models showed that
density-dependent reductions in pop-
ulation growth rates were partially
due to reduced survival.  Winter-
ing eagles in British Columbia
fed heavily on chum salmon
(Oncorhynchus keta) runs,
and then switched to birds in

late winter, when mortality was highest.
Eagles tended to arrive after the peak in salmon avail-
ability at streams in BC as part of a migration associ-
ated with salmon streams from Alaska to northern
Washington.  Eagles were most abundant in southern
BC during cold Alaskan winters and in yrs of high
chum salmon availability.  We suggest that eagle pop-
ulations in the Pacific Northwest are currently par-
tially limited by density on the breeding grounds and
partially by adult mortality in late winter, likely due to
reduced late winter salmon stocks forcing eagles to ex-
ploit more marginal prey supplies.  Larger eagle popu-
lations have affected some local prey populations.

POPULATIONDEMOGRAPHY OF THE
NORTHERN SPOTTEDOWL
(STRIX OCCIDENTALIS CAURINA)

*ERIC D. FORSMAN (eforsman@fs.fed.us),
USDA Forest Service, Pacific Northwest Research
Station,  Corvallis, OR  U.S.A., ROBERT G. AN-
THONY, KATIE M. DUGGER, ELIZABETH
M. GLENN, Department of Fisheries and Wildlife,
Oregon State University, Corvallis, OR  U.S.A.

We used data from 11 long-term studies to assess
temporal and spatial patterns in fecundity, apparent
survival, recruitment, and finite rate of population

change of Northern Spotted Owls (Strix occidentalis
caurina) from 1985–2008.  Our objective was to eval-
uate the status and trends of the subspecies through-
out its range and investigate associations between
population parameters and covariates that might be
influencing observed trends.  The average number of
yrs of reproductive data from each study area was 19
(range = 17–24), and the average number of cap-
tures/resightings per study area was 2,219 (range =
583–3,777), excluding multiple resightings of the
same individuals in the same yr.  The total sample of
5,224 marked owls included 796 one-yr-old
subadults, 903 two-yr-old subadults, and 3,545 adults
(≥three yrs old).  The total number of annual cap-
tures/recaptures/resightings was 24,408, and the total
number of cases in which we determined the number
of young produced was 11,450.  We concluded that
fecundity, apparent survival, and/or populations were
declining in most study areas, and that increasing
numbers of Barred Owls (Strix varia) and loss of
habitat were partly responsible for these declines.
However, fecundity and survival varied considerably
in all study areas, little of which was explained by the
model covariates we investigated.  We believe our re-
sults reflect conditions on federal lands and private
lands within the range of the Northern Spotted Owl
because our study areas were: (1) large, covering about
9% of the range of the subspecies; (2) distributed
across a broad geographic region and within most of
the geographic provinces occupied by the owl; and (3)
the amount of owl habitat was similar between our
study areas and the surrounding landscapes.  Reten-
tion of suitable habitat for Northern Spotted Owls is
critically important if they are to have a chance of
competing with the invasive Barred Owl. 

A COMPARISON OF THE BREEDING BIOLOGY
OFWILD ANDCAPTIVE RELEASEDWESTERN
BURROWINGOWL (ATHENE CUNICULARIA) IN
SOUTHWESTMANITOBA

*ALEXANDRA FROESE
(alexandra.froese@gmail.com), Department of Biol-
ogy, University of Winnipeg, Winnipeg, MB
Canada.

The Western Burrowing Owl (Athene cunicularia) is
designated as an endangered species in Canada due to
its severe and ongoing population decline.  Burrowing
Owls once occupied most of the grassland Prairie
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Provinces and the southern interior of British Co-
lumbia.  No single factor has been identified as caus-
ing the decline of Burrowing Owls, however several
factors are thought to limit their success, including:
habitat loss and fragmentation, loss of burrows, de-
creased prey, and increased predation.  In Manitoba,
known nesting populations have declined from 76
pairs in 1982 to less than 10 pairs in recent yrs.  The
Species at Risk Act’s recovery strategy for the Bur-
rowing Owl in Canada outlines specific goals and ob-
jectives to promote the recovery of Burrowing Owls
to their historic range.  The long term recovery goal
specifically for Manitoba is to reestablish a self-per-
petuating, well-distributed, wild breeding population
to their 1993 historical range (23 pairs).  Due to lim-
ited data available in Manitoba about the species with
no specific ecological examination of food habits,
home range, and/or dispersal, fulfilling specific recov-
ery goals is difficult.  The short term goal of this
study is to begin a reintroduction program to increase
Burrowing Owl populations in Manitoba, and to
identify limiting factors that affect the owl’s survival
in the province.  The breeding biology of captive re-
lease and wild populations will be evaluated including
diet, home range/habitat use, nesting and hatching
success, survival, and dispersal.  The long term goal of
this study is to reestablish a self-sustaining Burrowing
Owl population and range to 1993 Manitoba levels.
This study will also define breeding habitat character-
istics for Burrowing Owls in southwest Manitoba
which will facilitate monitoring, adaptive manage-
ment, and identify additional release sites for Burrow-
ing Owls beyond the period of this research. A
summary of data collected to date will be presented.

MITIGATINGTHE INJURIOUS EFFECTS OF
RODENTICIDES TO RAPTORS

*MICHAEL FRY (mfry@abcbirds.org), American
Bird Conservancy, Washington, D.C.  U.S.A.

Raptors are highly vulnerable to secondary poisoning
by rodenticides used to control commensal rodents,
prairie dogs, and voles when these pesticides leave in-
toxicated animals exposed and available for predation
or scavenging.  Additionally, when rodent eradication
programs are conducted on seabird breeding colony
islands, raptors are highly vulnerable to secondary
poisoning, as many dead rodents are found on the
surface after eradication.  Raptors are particularly vul-

nerable to the “second generation” anticoagulant ro-
denticides, because rodents usually consume super-
lethal quantities of these rodenticides, and carcasses
usually contain amounts of toxicant sufficient to
lethally poison even large raptors such as eagles.  In
2008, the U.S. Environmental Protection Agency
(EPA) issued a mitigation decision designed to sig-
nificantly reduce wildlife exposure to rodenticides,
through limitation of use patterns, classification of
the most hazardous rodenticides as “restricted use”
pesticides, and eliminating the over-the-counter sales
of second generation rodenticides.  The use of bait
stations to prevent non-target exposure and restrict-
ing most outdoor uses became effective in June 2011.
Prairie dog control by licensed applicators with
Rozol™ (chlorophacinone) still has resulted in many
hawk and eagle poisonings in recent yrs, and has been
challenged in U.S. Court by environmental groups.
Eradication of rats from islands with brodifacoum
presents high risk to scavenging raptors, and special
precautions must be taken to avoid fatalities.  Rat
eradication in the Aleutian and Galapagos Islands
demonstrate the risks and mitigation success.  The
rodenticide data in American Bird Conservancy’s
Avian Incident Monitoring System (AIMS) database
demonstrate that the second generation rodenticides
and strychnine present the greatest risks to raptors.

PESTICIDE EXPOSURE CASE FILES OF RAPTORS
IN THE AVIAN INCIDENTMONITORING SYSTEM
(AIMS) DATABASE OF AMERICAN BIRD
CONSERVANCY

*MICHAEL FRY (mfry@abcbirds.org), American
Bird Conservancy, Washington, D.C.  U.S.A.

American Bird Conservancy (ABC) maintains a pub-
lically accessible database of pesticide exposure cases
compiling data from EPA and 120 other sources, in-
cluding State and Federal forensic labs.  AIMS con-
tains more than 2,500 cases, including 1,122 cases of
pesticide exposure to raptors, with data on 31 species
(including shrikes) exposed to 45 different pesticides.
Most are lethal exposures, with residue analysis con-
firming specific pesticides.  Carbofuran (famfur™)
has been the single most common pesticide responsi-
ble for raptor exposure, with 240 cases.  Other carba-
mates have been responsible for an additional 53
cases.  Seventeen different organophosphorous nerve
toxins were responsible for 186 cases from direct ex-
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posure as well as secondary exposure of poisoned
prey.  Rodenticides (5 active ingredients) are respon-
sible for 215 cases, with the second generation anti-
coagulant brodifacoum responsible for 141 cases.
Strychnine, frequently used to poison coyotes, is im-
plicated in 46 cases, with a majority of these affecting
eagles.  The legacy organochlorine pesticides includ-
ing DDT, dieldrin, lindane, toxaphene and others
were detected in 147 cases.  Most were detected in
small amounts, and were not concluded to be the
cause of death, although dieldrin was responsible for
lethality in more than 50 cases.  Many of the identi-
fied pesticides have been recently cancelled by the
U.S. EPA, including carbofuran, many of the
organophosphates, and all of the organochlorines.
Recent changes to the incident reporting regulations,
however, have resulted in a precipitous drop in re-
ported incidents.  ABC has been very active in can-
cellation of hazardous pesticides, and in restoration of
the incident reporting system at EPA.

LANDSCAPE COMPOSITION AND YEAR
EFFECTS ONNORTHERN SAW-WHETOWL
DIET IN BOREALQUÉBEC

*JONATHON GAGNON
(johngagnon@hotmail.com), MARION SEGUY,
LOUIS IMBEAU, MARC J. MAZEROLLE, Uni-
versité du Québec en Abitibi-Témiscamingue,
Rouyn-Noranda, QC  Canada.

The Northern Saw-whet Owl (Aegolius acadicus) is
usually associated with mature or old growth forest
habitats.  The progressive loss of this type of habitat
in the boreal forest could eventually cause the North-
ern Saw-whet Owl population to decline.  In 2005,
310 nest boxes were installed in Abitibi, Québec.
The remains of 31 nest boxes used by Northern Saw-
whet Owls were sorted to recover the remaining
bones leftover from their prey.  This data allowed the
characterisation of this species’ diet.  This data also
allowed for the verification of the hypothesis accord-
ing to which the landscape composition surrounding
nest boxes affects the net quantity and biomass of
prey caught.  A total of 2,657 owl prey items were
identified to the family, genus or species.  Despite the
fact that no particular species appears to be dominant
in its diet, a positive relationship was observed be-
tween the abundance of rodents captured and fledg-
ing success.  The presence of prey usually associated

with open sites suggests that the Northern Saw-whet
Owl is resilient to the loss of old growth forests.  In
addition, the landscape composition in its home
range does not influence the quantity of prey and the
proportion of each species found in nest boxes.
However, yearly variability does appear to influence
its diet composition and biomass found within boxes.
According to these results, forest management guide-
lines should be directed first to the preservation of
senescent trees or trees with a large diameter to in-
crease the availability of natural cavities.

DISTRIBUTION AND STATUS OF THE PALLAS’S
FISH EAGLE INMONGOLIA: A CAUSE FOR
CONSERVATIONCONCERN?

MARTIN GILBERT, Wildlife International Net-
work, CA  U.S.A., *RUTH E. TINGAY (dim-
lylit100@hotmail.com), Wildlife International
Network, UK, NADIA SUREDA, LOSLOMAA
JAMBAL, Wildlife Conservation Society, Ulaan-
baatar, Mongolia, BATMUNKH DAVAASUREN,
GOMBOBAATAR SUNDEV, National University
of Mongolia, Ulaanbaatar, Mongolia.

The Pallas’s Fish Eagle (Haliaeetus leucoryphus) is
considered to be the Northern Hemisphere’s most
poorly-studied eagle.  As a species with an apparently
complex partial-migratory system, it has a widespread
distribution that includes large areas of central,
southern and eastern Asia, but populations are
thought to be declining across substantial parts of its
range.  Classified as ‘Vulnerable’ on the Red List of
Threatened Species, these declines are attributed to
the widespread loss, degradation and disturbance of
wetland habitat, loss of potential nesting sites, pollu-
tion from agricultural and industrial chemicals and
human persecution.  According to several leading au-
thorities, the three main breeding populations of Pal-
las’s Fish Eagle are believed to be in China, Mongolia
and the Indian subcontinent, although currently there
are few quantitative data to support this claim.  With
reported “significant” population declines during the
20th Century in China, Pakistan, India, Nepal and
Bangladesh, Mongolia is now considered as the main
breeding population stronghold.  As this assumption
appears to be based largely on incidental and anec-
dotal evidence, our study aimed to collate existing
data on historical and contemporary records of Pal-
las’s Fish Eagle in Mongolia, and to field-survey as
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many of these sites as possible, to assess the species’
current distribution and status in Mongolia.  Between
2005 and 2010, we made 195 visits to 75 wetland
sites across the country.  Thirteen sites were targeted
as known historical sites and 64 sites were untargeted,
but potential breeding sites.  We located Pallas’s Fish
Eagles at eight sites, but evidence of breeding was not
observed at any site.  Whilst we do not consider our
surveys to be comprehensive, we do consider these re-
sults to be the most widespread and up-to-date data
currently available.  We recommend urgent surveys
and monitoring efforts throughout the species’ range.

PRE-CONSTRUCTIONMETHODOLOGIES USED
FOR ASSESSINGGOLDEN EAGLE USE AT PRO-
POSEDWIND ENERGYDEVELOPMENT SITES IN
THEWESTERN UNITED STATES

*ALLEN E. GRABER (agraber@swca.com),
THOMAS J. KORONKIEWICZ, ERIC W.
KOSTER, and CHAD L. CROSS, SWCA Envi-
ronmental Consultants, Flagstaff, AZ and Las Vegas,
NV  U.S.A.

From 2010 to 2011 we conducted pre-construction
studies to assess Golden Eagle (Aquila chrysaetos) use
at proposed wind energy development sites encom-
passing > 2 million acres in the western U.S. Meth-
ods used to assess Golden Eagle use were selected
based on the U.S. Fish and Wildlife Service Draft
Eagle Conservation Plan Guidance (2010) and state
agency recommendations. Methods included aerial
transect and habitat-driven nest inventory, occupancy,
and productivity surveys; yr-round point counts and
fall migration studies to assess seasonal use by eagles;
and home range analyses for select individuals affixed
with transmitters. Using these techniques we logged
thousands of survey hrs, located hundreds of nest
structures, and affixed cellular transmitters to seven
individuals to date with continued trapping efforts for
at least eight additional individuals. The intention of
this presentation is to provide an overall summary of
the type and level of data that can be obtained from
the use of each of these techniques and to provide a
discussion of the relative merits of each technique for
answering specific ecological assessment questions
relative to potential eagle risk.

BARREDOWLDIET IN THE CENTRAL COAST
RANGE OFWESTERNOREGON

*SCOTT A. GRAHAM (scottgraham@u.boises-
tate.edu), Raptor Research Center, Boise State Uni-
versity, Boise, ID  U.S.A., MARK R. FULLER, U.S.
Geological Survey, Forest and Rangeland Ecosystem
Science Center, Snake River Field Station, Boise, ID
U.S.A.

Anecdotal information suggests competition with
Barred Owls (Strix varia) for space and food resources
is an important factor contributing to the continued
decline of threatened Northern Spotted Owl (Strix oc-
cidentalis caurina) populations in the Pacific Coast re-
gion, United States.  We described dietary
composition and feeding-niche characteristics of
Barred Owls in western Oregon during 2007–2009.
Diets were based on 3,686 prey individuals revealed
from 1,127 regurgitated pellets collected at 26 owl
family areas.  The diet included ≥ 85 taxa (33 mam-
mals, 25 birds, four reptiles, four amphibians, one fish,
three gastropods, one diplopod, one collembola, 12 in-
sects, and one crustacean).  Owl diets comprised
64.8% mammals, 2.9% birds, 1.0% reptiles, 9.8% am-
phibians, 0.3% fish, 6.6% gastropods, 0.2% diplopods,
< 1% collembolans, and 14.4% insects.  Mean mass of
individual prey captured by owls was 55.8 g.  Overall
diet was predominated by coleopteran beetles, a vari-
ety of small forest insectivores including three mole
species and four shrew species, and northern flying
squirrels; the primary source of biomass, thus ranking
highest in nutritional importance.  Taxonomic rich-
ness of the diet provided an indication of the versatil-
ity of Barred Owls capable of preying on diverse taxa
in the owl’s expanding geographic range.  The overall
estimated food-niche breadth value was low and un-
even, indicating use of a small variety of mammalian
prey species.  Diets varied among owl family areas, but
were generally dominated by shrew and mole species,
arthropods, amphibians, and flying squirrels.  These
Barred Owl diet data will be used in a comparative as-
sessment of diet between the two owl species by re-
search collaborators.  Diet information will assist
ecologists and land managers to better understand the
ecological role played by Barred Owls in their new en-
vironment, including potential effects such as compe-
tition for food with other native fauna of the Pacific
Northwest, especially Spotted Owls.
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BREEDING ECOLOGY OF PEREGRINE FALCONS
IN ILLINOIS

*CHRISTIAN HAGENLOCHER (missouribird-
man@yahoo.com), Principia College, St. Louis, MO,
U.S.A.

Between 2009 and 2011, two pairs of Peregrine Fal-
cons (Falco peregrinus) were found nesting between
Alton and Grafton in Jersey County, Illinois.  I found
the first eyrie in March 2009 and the second was
found in May 2011.  Both nest sites were located on
prominent limestone bluffs facing the Mississippi
River.  At the first eyrie discovered, I conducted regu-
lar observations during courtship and early incubation
(late March) to assess occupancy and breeding activi-
ties, through late May, to determine hatching success,
and collect prey samples.  I also surveyed owl pres-
ence and distribution in the surrounding area, and
detected a decrease in owl density over the three year
period.  In 2010, the male at the eyrie I observed
chose a different cliff site and breeding attempts
failed, and both birds abandoned that site.  In 2011,
the same male returned to the 2010 site and bred suc-
cessfully with a different female, hatching four young.
I collected prey samples weekly for a total of ten
weeks in 2011.  I identified a total of 21 different
prey species, with Mourning Dove (Zenaida
macroura) and Blue Jay (Cyanocitta cristata) being the
most commonly found.  During the peak of migra-
tion the composition of prey species found included
more passerines. Continuing observations through
fledging and comparing both eyries is planned for
2012.  Peregrine Falcons successfully re-colonizing
historical cliff sites along the Mississippi River show
a complete recovery of this species to the area.

FOODHABITS OF BREEDING BALD EAGLES
(HALIAEETUS LEUCOCEPHALUS) IN FLORIDA
BAY, EVERGLADES NATIONAL PARK

*MATTHEW R. HANSON
(mhanson6@gmail.com), JOHN D. BALDWIN,
Department of Biological Sciences, Florida Atlantic
University, Davie, FL  U.S.A., O.L. BASS, South
Florida Natural Resource Center, Everglades and
Dry Tortugas National Park, Homestead, FL  U.S.A.

Beginning in the late 1980s, Florida Bay underwent
dramatic ecological changes due to altered freshwater
inflows from the Everglades that caused a cascade of

effects, including changes in prey-fish assemblages.
At the same time, local Bald Eagle (Haliaeetus Leuco-
cephalus) populations began to decline and have con-
tinued ever since.  We documented food habits of the
struggling Bald Eagle population to look into the hy-
pothesis that food is the limiting factor to their suc-
cess.  We used digital video equipment to monitor
nest provisioning, collected prey remains from nest
sites at the end of the breeding season, and compared
these to historical data from the 1970s.  About 4,500
hrs of video were recorded at four nests over two
breeding seasons (2009 - 2010 and 2010 - 2011).
Initial results showed that over 90% of deliveries were
fish and were made about 2.5 times/chick/day.  Prey
remains of 571 individuals (30 species) and 34 collec-
tions at 21 nest sites were collected in 1973 - 1974,
and 419 remains (22 species) from 13 collections at
11 nest sites were collected in 2010 - 2011.  We
found remains consisted of 81% fish and 16% birds in
1973 - 1974 and 77% fish and 21% birds in 2010 -
2011.  Hardhead Catfish (Arius felis) made up the
majority of prey remains in both time periods, and
increased from 68% to 81% of fish and 55% to 63%
of all remains from the 1970s to 2010 - 2011.  Of the
top five avian species most represented in 1973-74,
only one, the Double-crested Cormorant (Phalacroco-
rax auritus), is one of the top five most common avian
species in 2010 - 2011.  Also, the two most present
avian species in 1973 - 1974 were not present in 2010
- 2011.  These results help support the theory that
Bald Eagle food habits have changed due to altered
prey assemblages.

INVESTIGATINGTHE POTENTIAL RISK OF
SECONDARY RODENTICIDE POISONINGTO
URBANOWLS INHABITING AND FORAGING
IN URBAN LANDSCAPES OF LOWERMAINLAND,
BRITISH COLUMBIA

*SOFI R. HINDMARCH
(sofi.hindmarch@gmail.com), JOHN ELLIOTT,
Environment Canada, Delta, BC  Canada. 

Anticoagulant rodenticides are widely used to control
pest rodents, and poisoning of non-target wildlife has
been linked to these practices, including secondary
poisoning of birds of prey, particularly owls.  In this
study, we investigate whether Barred Owls (Strix
varia), Great-horned Owls (Bubo virginianus) and/or
Barn Owls (Tyto alba) inhabiting and foraging in pre-
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dominantly urban landscapes of the Lower Mainland,
British Columbia, are at risk of consuming rodenti-
cide-laden prey, such as rats and house mice.  By con-
ducting a pellet study, we found that urban Barred
Owls had the largest proportion of rats in their diet,
with some individuals’ diet consisting primarily of
rats.  Urban Great-horned Owl pellets were also
comprised mainly of rats, but there was a clear shift
towards alternative prey base when urbanization
within home ranges decreased.  Field voles (Microtus
townsendi) were the main prey item for Barn Owls,
regardless of the amount of urbanization within their
home range.  For all three species, consumption of
rats and house mice appears to coincide with in-
creased urbanization within home ranges.  The shift
in the diet of owls living in urbanized areas may po-
tentially lead to an increased risk of secondary roden-
ticide poisoning.  Radio telemetry was deployed to
further investigate which landscape features urban
Barn Owls select as foraging habitat and whether
they forage in proximity to buildings where rodenti-
cide is applied.  Urban Barn Owls were found to pre-
dominantly forage in grass strips along highway
interchanges and verges, and untended grass patches
within the city.  The majority of foraging was done
within 100 m of commercial buildings where rodenti-
cide had been applied.  These findings will be dis-
cussed in conjunction with previous research done on
rodenticide residues found in the livers of deceased
owls and the current and historic sales of rodenticides
in the Lower Mainland, British Columbia.

THE FLUCTUATIONS ANDDECLINE OF

TENGMALMS’S OWLS IN NORTHERN SWEDEN

*TIM HIPKISS (tim.hipkiss@slu.se), JONAS
GUSTAFSSON, ULF EKLUND, KATIE AN-
DRLE, BIRGER HÖRNFELDT, Department of
Wildlife, Fish & Environmental Studies, Swedish
University of Agricultural Sciences, Umeå, Sweden.

Tengmalm’s Owls (Aegolius funereus) breeding in nest
boxes have been studied near Umeå in northern Swe-
den since 1980. Throughout the 30-yr time-series,
numbers of breeding owls have fluctuated widely,
more or less synchronously with the vole population
in the region. However, the number of breeding owls
has shown a long-term decline, with current peak
breeding densities approximately 75% lower than in
the 1980s. This mirrors a similar long-term decline in
the vole population, which has also shown dampened

population cycles in recent yrs. To ensure that the de-
cline in owls was not caused by an avoidance of old
nest boxes (i.e. is an inherent artifact of the longterm
nest box study and ageing boxes) we experimentally
tested whether the owls preferred new and relocated
boxes. We found that the owls showed no preference
for new or relocated nest boxes, and that the observed
decline in numbers of breeding Tengmalm’s Owls is
of conservation concern.

WINTERDESTINATIONS AND BREEDING
DISPERSAL OF CANADIAN BURROWINGOWLS

*GEOFF L. HOLROYD
(geoffrey.holroyd@ec.gc.ca), HELEN E. TREFRY,
Environment Canada, Edmonton, AB  Canada.

The winter destinations and ecology of Burrowing
Owls (Athene cunicularia) that breed in Canada was
unknown when this study was initiated.  We identified
the winter locations of owls using aerial telemetry
searches of south Texas and the Gulf Coast lowlands
and central Mexico for signals from VHF transmitters
that were attached to Burrowing Owls in Canada.
We also utilized stable isotope analysis, light geoloca-
tors, and satellite Platform Transmitter Terminals
(PTT).  We have combined these records with all
band recoveries to provide an up-to-date picture of
what is known about winter distribution of 'Canadian'
Burrowing Owls.  We studied the over-winter sur-
vival, diet and habitat of the owls in one study area in
south Texas, and two in central Mexico.  The winter
day time roosts used by the owls included vegetation,
natural burrows, arroyos and wood piles.  Winter
habitats around roosts were also highly variable, much
less open than breeding habitat in Canada, but always
included at least 35% low vegetation within 1 km of
roosts.  In the winter, predators included Barn Owls
(Tyto alba) and Short-eared Owls (Asio flammeus).
Over-winter mortality was estimated at 17-30%. Sur-
vival in winter cannot explain why only 6% of juvenile
owls return to Canadian study areas.  The return rate
of owls with attached data loggers was very low, but
the one recovered indicated that Alberta nesting owls
may migrate further west than owls from
Saskatchewan and Manitoba. The satellite transmitter
showed a new wintering area for ‘Canadian’ Burrow-
ing Owls in Baja, Mexico, and has demonstrated a
single long-distance breeding dispersal consistent with
the concept that the decline of Canadian owls is due
to short-stop migration in the U.S.
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THENEED FOR ANORTHAMERICAN
CONSERVATION ACTION PLAN FORTHE
SHORT-EAREDOWL

*GEOFF L. HOLROYD
(geoffrey.holroyd@ec.gc.ca), HELEN E. TREFRY,
Environment Canada, Edmonton, AB  Canada.

The status of the Short-eared Owl (Asio flammeus) in
North America is difficult to monitor and is uncer-
tain at best.  Between 1966 and 2004, the 9% annual
decline in Canada was significant, but the 3% decline
in the U.S. was not significant.  In Canada, the Com-
mittee on the Status of Endangered Wildlife has the
species listed as ‘Special Concern’.  A management
plan for this species will be drafted as required by the
federal Species at Risk Act.  The results of four work-
shops that were held in Winnipeg in November
2006, at the annual meeting of the Raptor Research
Foundation in Pennsylvania in September 2007, at
the World Owl Conference in Netherlands in No-
vember 2007 and at the annual meeting of the Raptor
Research Foundation in Missoula in 2008 will be re-
viewed.  Since those workshops, satellite telemetry
and stable isotope studies have confirmed the
ephemeral nature of this species that spans all
three North American countries.  Seven
overall management objectives were de-
veloped at these workshops and will be
presented in this talk.  Audience feed-
back will be solicited to determine
how to modify these objectives and
how to get more collaboration be-
tween wildlife agencies and individu-
als in Mexico, U.S. and Canada to
conserve this nomadic and ephemeral
species.  The results of these workshops will be in-
cluded in the Canadian Management Plan.

SNOWYOWLS: AN OVERVIEW OFTWENTY
YEARS OF BREEDING SEASON RESEARCH IN
BARROW, ALASKA.

DENVER HOLT

This large powerful owl is capable of killing Arctic
Fox, King Eider, Glaucous Gull, and Pomarine
Jaeger.  It is also known to attack and drive off Cari-
bou, Polar Bear, and Wolves that venture too close to
its nests. However, in order to breed, the Snowy Owl
is totally dependent on high populations of the 70-80

gram Brown Lemming.  Indeed, over 90% of its
breeding season diet is Brown Lemmings. Denver
Holt will share some aspects of this owls breeding
ecology that include: nest sites, nesting, parental care,
growth, nest defense, satellite telemetry, and diet. He
will also touch upon his observations and theories as
to why Snowy Owls are white, and distinctly sexually
dimorphic in color - an uncommon trait among all
owl species.  Finally, he proposes using Snowy Owls
as indicators of a productive healthy Arctic environ-
ment in Barrow, and the avian icon for Arctic conser-
vation. Denver Holt is a field researcher and founder
of the Owl Research Institute (ORI), Charlo, Mon-
tana. The ORI is entering its 25th year.  A major
focus of the ORI has been long-term filed studies
that include research on Barn, Flammulated, Snowy,
Northern Hawk Owl, Northern Pygmy, Long-eared,
Short-eared, Boreal, and Northern Saw-whet owls.

BALD EAGLES (HALIAEETUS LEUCOCEPHALUS)
NESTING INOREGON ANDALONGTHE LOWER
COLUMBIA RIVER, 1978-2007

*FRANK B. ISAACS (fbisaacs@peak.org),
ROBERT G. ANTHONY, Oregon Cooperative
Fish and Wildlife Research Unit, Department of
Fisheries and Wildlife, Oregon State University, Cor-
vallis, OR  U.S.A.

We surveyed the breeding population of Bald Ea-
gles (Haliaeetus leucocephalus) in Oregon and
along the lower Columbia River from 1978 –
2007.  The minimum size of the population

increased from 66 occupied breeding areas in 1978 to
553 in 2007.  We found indirect evidence of an ap-
proximately five-day advance in the egg-laying period
for breeding areas west of the Cascades.  Average an-
nual productivity was > 1.0 young per occupied
breeding area during the last decade of the study.  Re-
coveries of Bald Eagles banded as nestlings in Oregon
(n = 22) provided a longevity record for the study area
of 26-yrs-3-mo and indicated that subadults moved
further from natal areas than adults (438 km vs. 153
km, respectively). Encounters with marked Bald Ea-
gles from outside Oregon (n = at least 62) involved
eagles from six western states and Mexico.  Ninety
percent of occupied breeding areas were within 3.2
km (2 mi) of shorelines.  Productivity decreased with
increasing elevation on the west slope of the Cascade
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Mountains.  Low productivity coincided with mate
changes (0.36 young per occupied breeding area) and
establishment of new territories (0.29 young per oc-
cupied breeding area).  Successful nesting attempts
were followed by successes 69% of the time (n =
4,498) and failed attempts followed failures 47% of
the time (n = 2,793).  The cumulative number of Bald
Eagle nest trees within breeding areas increased with
time (r = 0.928, p < 0.01) from approximately one the
first yr a breeding area was known to approximately
five after 30 yrs.  Nest and nest tree “survival” aver-
aged 97% per yr over 28 yrs, and 16% of nest trees
discovered in 1978 still held nests in 2007.  We ob-
served use of Bald Eagle nests by seven other avian
species, with most use by Canada Geese (Branta
canadensis).

STATUS, BIOLOGY ANDCONSERVATIONPRIORI-
TIES FORNORTHAMERICA’S EASTERNGOLDEN
EAGLE (AQUILA CHYSAETOS) POPULATION

*TODD KATZNER (todd.katzner@mail.wvu.edu),
Division of Forestry and Natural Resources, West
Virginia University, Morgantown, WV  U.S.A.,
BRIAN W. SMITH,  Appalachian Mountains Joint
Venture, Blacksburg, VA  U.S.A., TRICIA A.
MILLER, ROBERT P. BROOKS, Riparia, The
Pennsylvania State University, University Park, PA
U.S.A., DAVID BRANDES, Department of Civil
and Environmental Engineering, Acopian Engineer-
ing Center, Lafayette College, Easton, PA  U.S.A.,
JEFF COOPER, Virginia Department of Game and
Inland Fisheries, Fredericksburg, VA  U.S.A.,
MICHAEL LANZONE, Powdermill Nature Re-
serve, Carnegie Museum of Natural History, Rector,
PA  U.S.A., DAN BRAUNING, Wildlife Diversity
Program, Pennsylvania Game Commission, Harris-
burg, PA  U.S.A., CHRISTOPHER FARMER,
Tetra Tech EC, Inc., Langhorne, PA  U.S.A., Sergio
Harding,  Virginia Department of Game and Inland
Fisheries, Richmond, VA  U.S.A., DAVID E. KRA-
MAR, Conservation Management Institute, Virginia
Tech., Blacksburg, VA  U.S.A., CRAIG KOPPIE,
U.S. Fish and Wildlife Service, Chesapeake Bay
Field Office, Annapolis, MD  U.S.A., CHARLES
MAISONNEUVE, Ministère des Ressources Na-
turelles et de la Faune, Rimouski, QC  Canada,

MARK MARTELL, Audubon Minnesota, St. Paul,
MN  U.S.A.; ELIZABETH K. MOJICA, BRYAN
D. WATTS, Center for Conservation Biology, Col-
lege of William and Mary, Williamsburg, VA
U.S.A., CHARLIE TODD, Maine Department of
Inland Fisheries and Wildlife, Bangor, ME  U.S.A.,
JUNIOR A. TREMBLAY, Ministère des Resources
Naturelles et de la Faune, Québec City, QC  Canada,
MARIA WHEELER, BRADY PORTER, Depart-
ment of Biological Sciences, Duquesne University,
Pittsburgh, PA  U.S.A., DAVID F. BRINKER,
Maryland Department of Natural Resources, An-
napolis, MD  U.S.A., TONY E. CHUBBS, Depart-
ment of National Defense, Happy Valley-Goose Bay,
NL  Canada, ROLF GUBLER, Shenandoah Na-
tional Park, East, Luray, VA  U.S.A., KIERAN O'-
MALLEY, West Virginia Division of Natural
Resources, Romney, WV  U.S.A., SCOTT
MEHUS, National Eagle Center, Wabasha, MN
U.S.A., KEITH L. BILDSTEIN, Acopian Center
for Conservation Learning, Hawk Mountain Sanctu-
ary, Orwigsburg, PA  U.S.A.

Eastern Golden Eagles (Aquila chysaetos) are a distinct
segment of a declining North American population
that is increasingly at risk from threats on breeding,
migration and wintering grounds. With increasing
interest in energy development throughout the
species’ range, Canadian and U.S. Government agen-
cies are re-evaluating management strategies for its
protection. Many ornithologists are unaware of the
significance of and threats to eastern Golden Eagles.
This talk summarizes a background of information
known about this population, and it’s legal and con-
servation status.  We then identify key management
and conservation priorities for Golden Eagles in east-
ern North America as a mechanism to introduce the
speakers in the eastern Golden Eagle symposium oc-
curring at this meeting. We also identify key research
and management questions on which effort should be
focused moving forward. This presentation is by the
recently formed “Eastern Golden Eagle Working
Group,” a group of scientists and land managers from
across the populations’ range, convened to develop re-
search and conservation programs for this species,
and to raise awareness about the eastern population
within the ornithological and conservation communities.
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SHORT-EAREDOWL (ASIO FLAMMEUS) OCCU-
PANCY, DETECTABILITY ANDHABITATUSE
ACROSS SEASONS ONAMHERST ISLAND AND
WOLFE ISLAND INEASTERNONTARIO, CANADA

KRISTEN L. KEYES, Avian Science and Conser-
vation Centre, McGill University, Ste-Anne-de-
Bellevue, QC  Canada, *MARCEL A.
GAHBAUER (marcel@migrationresearch.org), Mi-
gration Research Foundation, Calgary, AB  Canada;
KURT HENNIGE, Kingston Field Naturalists,
Kingston, ON  Canada, DAVID M. BIRD, Avian
Science and Conservation Centre, McGill University,
Ste-Anne-de-Bellevue, QC  Canada. 

In general, population trends of North American
Short-eared Owls (Asio flammeus) have been based on
monitoring schemes that are not designed to detect
crepuscular species.  The lack of management plans is
due in large part to a scarcity of information on im-
portant habitat during the wintering and breeding
seasons.  We therefore developed and evaluated a vi-
sual survey protocol, and investigated yr-round habi-
tat use based on comparison of ‘used’ and ‘available’
sites.  Weekly surveys were conducted at 45 sites for
25 wks between November 2009 and July 2010.
Using the program Presence to assess occupancy (i.e.
proportion of sites occupied) and detectability (i.e.
probability of detecting Short-eared Owls during a
single survey, given at least one is present), the model
that assumed constant detectability was a poorer fit
than that which accounted for the effects of differing
site and survey characteristics.  According to the sur-
vey-specific model, our protocol was precise; observed
and predicted occupancy was similarly low during the
winter (0.18 (O), 0.19 ± 0.06 (P)), and during the
breeding season (0.24 (O), 0.25 ± 0.07 (P)).  De-
tectability was generally low based on the constant
model (wintering 0.31 ± 0.05; breeding 0.31 ± 0.05),
but was quite variable depending on the week (win-
tering 0.00 to 0.83 ± 0.15; breeding 0.00 to 0.79 ±
0.19), thus indicating the need for repeated surveys.
We used logistic regression to investigate correlation
of 12 habitat variables with Short-eared Owl pres-
ence or absence.  During the winter, the forest cover
class was weakly significant and negatively correlated
(P = 0.09) with occurrence; grazed grassland and
scattered trees were both significantly (P ≤ 0.05) and
positively correlated with occurrence during the
breeding season.  We advocate the careful considera-

tion of these habitat variables in future management
plans, and suggest wide use of this protocol to moni-
tor population trends.

SHORT-EAREDOWL (ASIO FLAMMEUS) NEST
SITECHARACTERISTICS, SUCCESS ANDASSOCI-
ATEDTHREATS ONAMHERST ISLAND AND
WOLFE ISLAND INEASTERNONTARIO, CANADA

*KRISTEN L. KEYES (kristen@migrationre-
search.org), Avian Science and Conservation Centre,
McGill University, Ste-Anne-de-Bellevue, QC
Canada, MARCEL A. GAHBAUER, Migration
Research Foundation, Calgary, AB Canada; DAVID
M. BIRD, Avian Science and Conservation Centre,
McGill University, Ste-Anne-de-Bellevue, QC
Canada.

In recent decades, the Short-eared Owl (Asio flam-
meus) has experienced a severe population decline
across North America.  Little information exists con-
cerning nest site characteristics, nesting success, or
causes of reproductive failure.  We monitored seven
breeding territories on Amherst Island and Wolfe Is-
land during the breeding seasons of 2009 and 2010.
On Amherst Island, territories were concentrated in
the south-central region of the island in 2009 and to-
wards the eastern end in 2010, indicating a possible
inclination for loose nesting aggregations.  Five of
seven territories were located on grazed grassland
where vascular plants typically grown for pasture
and/or hay were common.  The combination of
wooden fence posts and page wire fencing was fre-
quent on territories, possibly due to a preference for
wooden versus metal posts for perching, an avoidance
of electric or barbed wire fencing, and/or because this
type of fencing commonly surrounded sites where
owls nested.  Of four nests discovered, all were within
540 m of a wetland, and within 1,500 m of a human
dwelling.  Mean elevation and vegetation height at
nests discovered at the egg and/or nestling stage were
81.3 m asl and 54.8 cm, respectively (n = 3).  A gen-
eral decrease in vegetation height was observed with
distance from the nest, but relative elevation was vari-
able.  Mean composition of vegetation at these nests
consisted of 70% grasses, 25% herbs and 5% bare
ground; percentage cover of grasses was less away
from the nest, but that of herbs and bare ground was
greater.  The Short-eared Owl appears to use nest
sites that provide greater concealment and protection
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from predators.  Five of seven nests fledged young
and mean fledgling success was 2.1 young per nest.
Causes of nestling and fledgling mortality included
mammalian (i.e. raccoon, Procyon lotor) depredation,
avian (i.e. Great Horned Owl, Bubo virginianus)
depredation, and nest destruction by farm machinery.

SHORT-EAREDOWL (ASIO FLAMMEUS) SPATIAL
ORIGINS ACROSS NORTHAMERICA: A STABLE
ISOTOPE APPROACH

*KRISTEN L. KEYES (kristen@migrationre-
search.org), Avian Science and Conservation Centre,
McGill University, Ste-Anne-de-Bellevue, QC
Canada, MARCEL A. GAHBAUER, Migration
Research Foundation, Calgary, AB  Canada, KEITH
A. HOBSON, Stable Isotope Hydrology and Ecol-
ogy Research Laboratory, Saskatoon, SK  Canada,
STEVEN L. VAN WILGENBURG, Stable Isotope
Hydrology and Ecology Research Laboratory, Saska-
toon, SK  Canada, DAVID M. BIRD, Avian Science
and Conservation Centre, McGill University, Ste-
Anne-de-Bellevue, QC  Canada.

Many aspects of Short-eared Owl (Asio flammeus)
natural history are poorly understood, including the
extent to which the species may be nomadic, migra-
tory and/or philopatric.  Deuterium stable isotope
analysis is a commonly used technique for addressing
such ecological questions, based on defined latitudinal
trends in precipitation (�Dp) that are incorporated
into feathers (�Df ).  We employed this approach to
study Short-eared Owl spatial origins across conti-
nental North America.  Using museum samples from
46 juveniles at known locations, we calibrated two
species-specific feather isoscapes based on a growing
season deuterium isoscape and a raptor-specific deu-
terium isoscape (�Dr).  Slightly more variation was
explained by a regression analysis of �Dp and �Df than
that of �Dr and �Df (i.e. r2 = 0.69 vs. 0.64), thus the
growing season deuterium isoscape was used to inves-
tigate spatial origins.  We prepared two maps to
graphically represent the frequency of Short-eared
Owl occurrence.  The first map represented results of
all feathers sampled (n = 147), thus all previous loca-
tions, and the second map displayed results of the
first primary feather (P1) (n = 69), which is most
likely to be grown on the breeding grounds.  Maps
were similar, with the greatest concentration of
Short-eared Owls appearing to be within central

Alaska and across western Canada.  However, this is
partially a result of sampling locations.  At least three
owls were sampled in each of 10 locales (i.e. specific
geographic areas such as eastern New York state), and
results from five locales within the yr-round range in-
dicated that breeding likely occurred at more
northerly latitudes.  However, an examination of dif-
ferences between two generations of feathers from
five owls indicated possible site fidelity within the yr-
round range.  Thus, our results suggest that different
movement strategies may exist regionally across North
America, and we advocate further use of this technique
to better understand Short-eared Owl movements.

NEST BOX SELECTION IN EASTERN PENNSYL-
VANIAN AMERICAN KESTRELS (FALCO

SPARVERIUS): WHATCONSTITUTES AN IDEAL
NEXT BOXHABITAT?

*JAMES R. KLUCSARITS (jim.klucsarits@alver-
nia.edu), JOSHUA J. RUSBULDT, Department of
Biology, Alvernia University, Reading, PA  U.S.A.

Various studies of habitat selection in American
Kestrels (Falco sparverius) nesting in boxes have been
reported.  Studies have examined nest box character-
istics immediately surrounding or supporting the box
as well as analyzing landscape features.  Over the past
twenty yrs we have observed nest box use and success
of American Kestrels in Eastern Pennsylvania.  Previ-
ous work showed how a relatively small number of
nest boxes are used
more than others, and
that these nest boxes
produce the greatest
number of nestlings per
reproductive season.  In
the summer of 2011, we took
field measurements and photo-
graphs of forty nest box locations
emphasizing various nest box characteristics directly
surrounding or supporting the box, as well as micro-
habitat factors.  “Traditional” nest box parameters
that were previously examined that we included were:
nest box mounting substrate, box orientation, box
height, and percent of cover around the nest box hole.
In addition, the distance to farm buildings, road sur-
face, and the nearest tree or forested area were also
measured.  We are using 
ArcGIS Explorer and GoogleEarth to estimate and
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analyze macro-habitat factors to identify habitat types
surrounding a 1 km2 area around each box.  Parame-
ters for assessment will include the percentage of cul-
tivated land versus natural habitat, as well as
estimates of patch size.  Our goal is to examine asso-
ciations between nest box and landscape characteris-
tics to nest box use and reproductive success.  We will
present the nest box site or habitat factors associated
with high use nest box locations to identify whether
they differ significantly from low use, unused, or heav-
ily predated/abandoned box locations.  We hope to
help explain why some locations are more reproduc-
tively successful than others so that we can improve
our conservation efforts to increase nest box use and
success with current and future nest box site selections.

ADVANCINGCONSERVATION OF RAPTORS
THROUGHTHEMIDWEST COORDINATED BIRD
MONITORING PARTNERSHIP

*KATHERINE E. KOCH (katie_koch@fws.gov),
U.S. Fish & Wildlife Service, Marquette Biological
Station, Marquette, MI  U.S.A.

Monitoring is essential to successful bird conserva-
tion planning, guiding design of on-the-ground activ-
ities and evaluation of implementation practices to
inform adaptive management.  Bird monitoring pro-
grams have proliferated under the direction of gov-
ernment agencies, universities, and non-governmental
organizations.  In 2009, the Midwest Coordinated
Bird Monitoring Partnership became established to
fully integrate monitoring programs into bird conser-
vation decision making throughout the region (Illi-
nois, Indiana, Iowa, Michigan, Minnesota, Missouri,
Ohio and Wisconsin) and beyond.  This coordinated
approach increases our collective ability to detect spa-
tial patterns and temporal trends while placing local
results in a regional context.  Additionally, gains in ef-
ficiency will reduce costs of monitoring and can en-
able greater attention to traditionally under-surveyed
species.  Our regional network is predicated upon a
well-developed framework, regular workshops, inter-
active website, registry of Midwest bird monitoring
programs, focused working groups, and a state-of-
the-art system for archiving, analyzing, and accessing
data (the Midwest Avian Data Center).  In particular,
our Midwest Nocturnal Bird Working Group strives
to provide standardized status and trend information,
causes of population changes, evaluation of conserva-

tion efforts, and data-driven conservation design.
Our regional network is aligned to help raptor con-
servationists, diurnal and nocturnal alike, to: 1) inte-
grate monitoring into bird management and
conservation; 2) broaden the scope of monitoring for
species most at risk or for which we lack adequate in-
formation to make effective decisions; 3) coordinate
programs among organizations and across spatial
scales; 4) improve survey design, field methods and
data analysis; and 5) deploy modern data manage-
ment strategies to effectively package monitoring in-
formation for managers.  Through our commitment
to informed bird conservation decisions, we provide a
means to help wildlife professionals better understand
and interface raptor conservation needs with climate
change, energy development, land use practices, and
food production across the Midwestern landscape.

LONG-TERMREPRODUCTION OFGOLDEN EA-
GLES IN RELATIONTOHABITAT ALTERATION
IN SOUTHWESTERN IDAHO

*MICHAEL N. KOCHERT (mkochert@usgs.gov),
USGS, Forest and Rangeland Ecosystem Science
Center, Snake River Field Station, Boise, ID  U.S.A.,
KAREN STEENHOF, Owyhee Desert Studies,
Murphy, ID  U.S.A.

We assessed occupancy and productivity at Golden
Eagle (Aquila chrysaetos) nesting territories in the
Morley Nelson Snake River Birds of Prey National
Conservation Area (NCA) from 1971 to 2011.  Pre-
liminary results show that the number of occupied
territories declined significantly decreasing from 35
territories in the early 1970s to 25 in 2011.  Pairs oc-
cupying territories reproduced above the long-term
mean in 2011, producing 1.1 young per territory for a
total of 28 young for the year.  We observed no trend
in total number young or young per territory between
1971 and 2011.  The lack of a trend in productivity in
spite of a declining trend in number of pairs suggests
that less productive territories in the NCA have be-
come vacant and a core of productive territories may
be producing most of the young.  We recorded four
incidences where pairs subsumed a neighboring va-
cant territory, and in three cases productivity in-
creased in these territories.  Preliminary results
suggest that only 14 (35%) of the 40 historical terri-
tories produced 60% of the total number of young,
with the four most productive territories producing
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20% of the young.  Highly productive territories did
not appear to be clustered in any part of the NCA,
and 57% of the productive territories occur in exten-
sively burned areas.  Continued high production in
some territories in extensively burned areas suggests
an adaptation by eagles to altered habitats in heavily
burned areas.

U.S. FISH& WILDLIFE SERVICE PERSPECTIVES
ONTHEGOLDEN EAGLE (AQUILA CHRYSAETOS)
IN THE EASTERN UNITED STATES

CRAIG A. KOPPIE (Craig_Koppie@fws.gov),
BRIAN A. MILLSAP, U.S. Fish & Wildlife Service,
Albuquerque, NM  U.S.A.

In September 2010, the U.S. Fish & Wildlife Service
and U.S. Geological Survey organized a Golden
Eagle (Aquila chrysaetos) science meeting in Ft.
Collins, CO.  The meeting was a collaborative cri-
tique of the status, trends and threats to the Golden
Eagle population in the western states.  One of the
primary objectives was to outline a strategy for the
development of a Golden Eagle Conservation Plan in
collaboration with our State, Tribal, and international
partners.  What became apparent at that meeting was
the need to address a national landscape-level Golden
Eagle population that included the lesser known pop-
ulation within the eastern United States.  These indi-
viduals comprise a significant migratory wintering
population derived from a breeding contingent in
eastern Canada.  This presentation will provide dis-
cussion on several fronts as to how the Service in-
tends to develop a conservation plan to protect
Golden Eagles in the eastern U.S.  It will focus on
the federal regulatory statutes as they are currently
written to protect western Golden Eagles and address
potential deficiencies or discrepancies that may affect
long-term sustainability of the Golden Eagle in the
eastern portion of its range.

FOODCOMPOSITION AND SEASONAL PREFER-
ENCES OFWHITE-TAILED SEA EAGLES (HALI-
AEETUS ALBICILLA) IN NORTHERNGERMANY

*OLIVER KRONE (krone@izw-berlin.de) and
MIRIAM NADJAFZADEH, Leibniz Institute for
Zoo and Wildlife Research, Berlin, Germany

The White-tailed Sea Eagle (Haliaeetus albicilla)  is
considered opportunistic in its food choice, taking

what is available, but detailed data on the seasonal
diet composition and individual foraging behavior are
lacking. We examined the relationship between diet
of White-tailed Sea Eagles and food availability.  We
found that fish were the primary prey and waterfowl
and game mammal carcasses were important alterna-
tive food components. When fish availability sharply
declined, eagles switched to waterfowl and carrion.
They used individual foraging tactics, adjusted to
local food supply, such that they maximized prof-
itability. The consumption of game mammal carrion
increased over autumn and winter and was positively
correlated with a concomitant seasonal increase in the
incidence of lead poisoning in eagles. Stomachs of
lead-poisoned eagles predominantly contained ungu-
late remains. These results suggest that game mam-
mal carcasses were the major sources of lead
fragments. The link between raptor foraging tactics
and lead poisoning is the specific functional response
of raptors to changing food availabilities or poor
habitat quality, leading to scavenging on lead-conta-
minated carrion. Conservation management of scav-
enging birds would be substantially improved if
carrion were free of lead bullet fragments.

HIGH FREQUENCYGSM TELEMETRY PRO-
VIDES NEW INSIGHTS INTO RAPTOR BEHAVIOR
AND ECOLOGY

*MICHAEL LANZONE (michael.lanzone@cell-
tracktech.com), CASEY HALVERSON, Cellular
Tracking Technologies, LLC., Somerset, PA  U.S.A.,
Tricia A. Miller, Phillip J. Turk, West Virginia Uni-
versity, Morgantown, WV  U.S.A., David Brandes,
Lafayette College, Easton, PA  U.S.A., Todd E.
Katzner, Cellular Tracking Technologies, LLC.,
Somerset, PA  U.S.A. and West Virginia University,
Morgantown, WV  U.S.A..

Animals engaging in long-distance migration develop
strategies to minimize energetic costs of endurance
travel, conferring selective advantages.  Research into
this fundamental component of the emerging field of
movement ecology previously has been constrained by
data limitations.  Until recently, satellite telemetry has
long been the standard for tracking many larger
species of raptors.  While these data have allowed re-
searchers to track animals across the world and have
provided remarkable insight into natural history, data
collection is at hourly intervals (about 12-15 data
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points/day) which limits the ability to evaluate de-
tailed flight mechanics.  We developed several light-
weight GSM tracking devices capable of collecting
data at user determined intervals as short as one sec.
These telemetry systems allow collection of detailed
data on raptor movement and provide potential for
new analytical approaches.  The fine scale resolution
of these tracking data not only opens up new hori-
zons in the field of telemetry studies, but also allows
for validation and refinement of models describing
animal behavior, home range and movement.  To il-
lustrate the capabilities of this new technology we
present preliminary tracking data from several species
of raptors, including Bald (Haliaeetus leucocephalus)
and Golden Eagles (Aquila chrysaetos).  As an example
of one potential application of these data, we evalu-
ated flight response of migratory Golden Eagles to
weather and topography.  We show that ground speed
in and between thermals was more variable than that
when powered by orographic lift and eagles re-
sponded to weather by using thermals less and oro-
graphic lift more when winds were higher.  These
detailed data show weather-related energy minimiza-
tion strategies and an unpredicted degree of stereo-
typing in flight behavior.

THE IMPACT OF CORN AND SOYBEAN FIELDS
ONHABITAT USE OF FEMALE PEREGRINE FAL-
CONS (FALCO PEREGRINUS ANATUM) DURING
THE BREEDING SEASON

*JEAN LAPOINTE (jean.lapointe@uqat.ca),
LOUIS IMBEAU, MARC J. MAZEROLLE, Cen-
tre for Forest Research, Université du Québec en
Abitibi-Témiscamingue, Rouyn-Noranda, QC
Canada, JUNIOR A. TREMBLAY, Ministère des
Ressources Naturelles et de la Faune, Québec, QC
Canada, CHARLES MAISONNEUVE, Ministère
des Ressources Naturelles et de la Faune, Rimouski,
QC  Canada.

Intensive agriculture that seeks to maximize yield
through the substantial use of pesticides and fertiliz-
ers may be seen to be causing a decline in the abun-
dance and diversity of bird species in our agricultural
environment.  In Québec, the transition from tradi-
tional farming to intensive agriculture has resulted in
a large increase in corn and soybean crops, with a cor-
responding decrease in forage crops and pastureland

associated with milk production.  From 2008 to 2010,
we studied the habitat use of 12 adult female Pere-
grine Falcons (Falco peregrinus anatum) nesting in the
southernmost part of Québec.  We used logistic re-
gressions and mixed models to estimate their use of
corn and soybean fields, other farmlands, wetlands,
urban areas, as well as other habitats that do
not fall into these categories.  After incuba-
tion, hunting adult females underutilized
corn and soybean fields, when compared
to other farmlands.  Before the fledging
of nestlings, adult females used corn
and soybean fields at least 2.1 times
less than they used other farmlands.
After the fledging of nestlings,
adult females did not visit corn
and soybean fields that were lo-
cated more than 13 km away
from the nest.  Such results sug-
gest that prey biomass is less in corn and soybean
fields and that an increase of this type of habitat may
negatively affect the productivity of this species.

BALD EAGLE (HALIAEETUS LEUCOCEPHALUS)
SPACE USE IN A RECENTLY-DEGLACIATED
COASTAL FJORD, ICY BAY, ALASKA

*STEPHEN B. LEWIS (steve_b_lewis@fws.gov),
MICHELLE KISSLING, U.S. Fish & Wildlife
Service, Juneau, AK  U.S.A.

Recent glacial recession and subsequent vegetation
succession can provide new nesting habitat for raptors
and more habitats to support alternative raptor prey
in glacial landscapes like Icy Bay, Alaska.  During a
study of the ecology of Kittlitz’s Murrelet (Brachyra-
mphus brevirostris), a candidate of listing under the
Endangered Species Act, predation was found to be a
potentially limiting factor affecting the population in
Icy Bay.  In fact, more radio-marked Kittlitz’s Mur-
relets were found predated than were reproducing in
the population.  Bald Eagles (Haliaeetus leucocephalus)
were potentially one of the biggest predators of Kit-
tlitz’s Murrelets in Icy Bay.  Consequently, we set out
to assess space use of Bald Eagles in and around Icy
Bay, specifically quantifying overlap between Bald
Eagle and Kittlitz’s Murrelet space use.  To date, we
have captured six male (5 adult) and three female (2
adult) eagles, and deployed an ARGOS-GPS tag on
each bird.  Tags were programmed to take a location
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every hr during daylight and transmit locations via
the ARGOS satellite network every 3 d.  Eagles con-
fined their space use to relatively well defined territo-
ries during the breeding season while tending nests.
However, if nests failed the birds were much less
likely to remain on a territory and instead travelled
extensively along the coast, likely utilizing seasonally-
available food sources such as spawning salmon (On-
corhynchus species).  Bald Eagles did show overlap in
space use with Kittlitz’s Murrelets, but did not prey
extensively on the seabird.

A CONTRIBUTION FROMTHEWORLD
LITERATUREOF THE SHORT-EAREDOWL
(ASIO FLAMMEUS)

*JEFFREY L. LINCER, Research Director, Wildlife
Research Institute, CA  U.S.A. and RICHARD J.
CLARK (rclark5400@comcast.net), Wildlife Re-
search Institute, Dover, PA  U.S.A., 

The Short-eared Owl (Asio flammeus) is widely dis-
tributed, and that fact is attested to by there being
nine subspecies, six of which are insular, in addition
to the nominate race flammeus, which are commonly
recognized.  Because of this, the common names are
diverse in the literature (with common names existing
in over 80 languages or dialects).  Knowledge of the
history of the species regarding its distribution and
population characteristics can most reliably be ob-
tained from the literature.  With the increasing avail-
ability of information being made available through
improvements in information technology, there are
expanding opportunities for the searching of litera-
ture that might formally have remained unsearched.
An example would be the examination of literature
dealing with associated aspects of this owl species
such as the relationship between populations of this
owl and microtine prey populations.  While Short-
eared Owls are viewed as a myophagic species in
some locations, they are, in other locations an effec-
tive predator utilizing avian prey bases for their exis-
tence.  These aspects are examined in this paper.  An
extensive bibliography is presented in order to en-
courage more effective use of the literature in broad-
ening our understanding of the biology of
Short-eared Owls and protecting them, the grass-
lands and other open habitats that they frequent in
North America.  

VARIATION INHOMERANGE SIZES OF
GOLDEN EAGLES (AQUILA CHRYSAETOS

CANADENSIS) BREEDING INQUÉBEC

*CHARLES MAISONNEUVE (charles.maison-
neuve@mrnf.gouv.qc.ca), Ministère des Ressources
Naturelles et de la Faune, Rimouski, QC  Canada,
JUNIOR A. TREMBLAY, Ministère des Ressources
Naturelles et de la Faune, Québec, QC  Canada,
TRISH MILLER, Pennsylvania State University,
University Park, PA  U.S.A., TODD KATZNER,
West Virginia University, Morgantown, WV  U.S.A.,
MIKE LANZONE, Cellular Tracking Technologies,
Somerset, PA  U.S.A., DAVE BRANDES, Lafayette
College Easton, PA  U.S.A.

Seven adult Golden Eagles (Aquila chrysaetos canaden-
sis) captured in Québec and in the eastern U.S.A. were
equipped with Argos/GPS satellite transmitters.  We
used a 95% kernel density estimate with the reference
bandwidth to identify home ranges of these birds
breeding in the Gaspe Peninsula and assumed breed-
ing in northern Québec.  Mean home range size was
3,760 km2 (range 108 - 18392 km2).  Previously re-
ported home range sizes for four other eastern Golden
Eagles breeding in the Hudson Bay, although slightly
smaller, also indicate the use of vast areas: mean 898
km2, range 286 - 1585 km2.  Although methods used
to determine home range sizes may vary and influence
the results, values reported for Golden Eagles breed-
ing in the western U.S.A. are consistently much lower
with ranges of 2-83 km2 in  Idaho,  26-54 km2
Wyoming, 17 - 30 km2 in Utah,  and a maximum
value of 251 km2 reported in Nevada.  These east-
west differences within the geographic range of A. c.
canadensis may be caused by differences in habitat or
prey selection or availability within breeding ranges.
This underlines the need for particular conservation
actions targeted at this population.

TRACKINGGOLDEN EAGLEMIGRATION
ONTHEGEOGRAPHICOUTSKIRTS OF THE
EASTERNNORTHAMERICAN POPULATION

*MARK MARTELL (mmartell@audubon.org),
Audubon Minnesota, St. Paul, MN  U.S.A., ELIZA-
BETH K. MOJICA, Center for Conservation Biol-
ogy, College of William and Mary, Williamsburg, VA
U.S.A., SCOTT MEHUS, The National Eagle Cen-
ter, Wabasha, MN  U.S.A.
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We studied portions of small and relatively unknown
populations of Golden Eagles (Aquila chrysaetos) in
North America residing east of the Mississippi River.
Recent continent-wide declines in the species
prompted telemetry studies of Golden Eagles to fur-
ther understand current threats.  We fit transmitters
to eagles wintering in the geographic outskirts of the
species range in the East: the unglaciated regions of
Wisconsin and Minnesota and in the Chesapeake
Bay region of coastal Maryland.  We tracked adult (n
= 2) and juvenile (n = 3) eagles between 2008 and
2011.  Eagles fitted with transmitters  in Wisconsin
and Minnesota migrated north to summering and
breeding territories on both the east and west side of
the Hudson Bay (mean distance 4,482 km, range
2,710-5,146 km, mean travel time 71 d).  Eagles
trapped in Maryland migrated east of the Hudson
Bay to summer on the shores of the Hudson Strait in
Québec and Labrador (mean distance 4,199 km,
range 2,947-6,528 km, mean travel time 41 d).  Ea-
gles exhibited nomadic behavior during summer
months in Canada, but established smaller concen-
trated winter territories in the United States.  We de-
scribe wintering areas and migratory routes outside of
the Appalachian Mountains which host a majority of
the wintering eagles in Eastern North America.  This
information will be important for management of the
Eastern population under the United States Bald and
Golden Eagle Protection Act. 

IS THE RED-THROATEDCARACARA CHEMI-
CALLY DEFENDED FROM ITS STINGING PREY?

*SEAN MCCANN (smmccann@sfu.ca), TANYA
JONES, ONOUR MOERI, GERHARD GRIES,
Department of Biological Sciences, Simon Fraser
University, Burnaby, BC  Canada,
SEAN O’DONNELL, Department of Psychology--
Animal Behavior Area, University of Washington,
Seattle, WA  U.S.A.

Red-throated Caracaras (Ibycter americanus) are
unique among Neotropical raptors for being specialist
predators of social wasps.  Large numbers of social
wasp nests of many genera are attacked and con-
sumed by these birds every day, despite these prey
being well defended with venomous stings and coor-
dinated defenses that deter most predators.  It has
been hypothesized that wasps are deterred from
counterattacking caracaras by an unknown, powerful

chemical repellent.  We investigated this hypothesis
over four seasons of study at the Nouragues station in
Central French Guiana.  Using nest cameras, we de-
termined that caracaras are indeed highly reliant on
wasp prey for rearing young.  Chemical analyses of
samples taken from captured birds revealed several
putative chemical repellent compounds; however
bioassay of these against sympatric social wasps failed
to demonstrate marked repellence.  Finally, using
camera trapping techniques, we investigated the be-
havior of caracaras while attacking social wasp nests
and discovered that several behavioral strategies em-
ployed by these birds obviate the necessity for a
chemical repellent. 

POTENTIAL CONFLICTS BETWEEN ENERGY
DEVELOPMENT PROJECTS ANDMIGRATORY
GOLDEN EAGLES (AQUILA CHRYSAETOS): A
NORTHERN PERSPECTIVE

*CAROL L. McINTYRE
(Carol_McIntyre@nps.gov), National Park Service,
Fairbanks, AK  U.S.A., JEFF P. SMITH, H.T. Har-
vey and Associates, Los Gatos, CA  U.S.A.,
MICHAEL W. COLLOPY, University of Nevada,
Reno, NV  U.S.A., DAVID C. DOUGLAS, USGS
Science Center, Juneau, AK  U.S.A., and JON
PAYNTER, National Park Service, Denali Park, AK
U.S.A.

Satellite tracking studies of fledgling Golden Eagles
(Aquila chrysaetos) document that the yr-round range
of long-distance migratory Golden Eagles extends
across most of western North America.  The number
of new energy development projects planned in west-
ern North America has increased during the last
decade and there is good reason to believe that more
will be proposed in the future.  Many of these devel-
opments occur in areas used by both resident and mi-
gratory Golden Eagles.  Identifying which
populations and age-classes of Golden Eagles are vul-
nerable to the threats posed by broad-scale energy
projects (i.e., wind turbine farms and high-capacity
electrical transmission lines) is important for protect-
ing and conserving the species. While many new ef-
forts are underway to identify the impacts of existing
and proposed energy projects on raptors, most (but
not all) studies are designed to assess and mitigate
site-specific conflicts and do not include efforts to
identify the origins of impacted populations.  This is
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of particular concern because naïve migratory birds
may be at a higher risk of impacts from these devel-
opments than resident birds.  We use data from two
migratory Golden Eagle tracking studies to explore
the geographic overlap between eagle movements and
energy developments and areas with high potential
for energy developments.  We find that Golden Ea-
gles originating at, or migrating to, northern latitudes
would be exposed to multiple energy projects
throughout their annual range.  Our results provide
initial information about areas where potential con-
flicts exist, as well as heighten awareness for conser-
vation assessments to accommodate the spatial and
temporal requirements of migratory raptor popula-
tions.  Monitoring the movements of migratory
Golden Eagles and their activity in energy develop-
ment areas is going to be more important than ever, if
we hope to develop estimates of cumulative effects
and effective mitigation measures.

PREY SELECTION OFNESTINGGOLDEN EA-
GLES (AQUILA CHRYSAETOS): THE RICHDIVER-
SITY DOCUMENTEDDURINGNEST CONTENT
DATA COLLECTION IN AND AROUND SAN
DIEGOCOUNTY

*CHRIS B. MEADOR (cmeador@wildlife-re-
search.org), JOHN OAKLEY, DAVE BITTNER,
JAMES NEWLAND, JIM HANNAN, JEFFREY
L. LINCER, RENÉE RIVARD, JEFF LAWS,
Wildlife Research Institute, Inc., Ramona, CA
U.S.A., JEFF WELLS, U.S. Forest Service, San
Diego, CA  U.S.A.

The feeding ecology of Golden Eagles (Aquila
chrysaetos), and specifically their food habits, has been
well documented in numerous studies across the
eagle’s range.  These studies have given insight into
the opportunistic hunting practices used by Golden
Eagles in prey selection.  Few of these studies used
long term data sets in analysis and none had a greater
diversity of prey selection than those found from
Golden Eagle pairs in San Diego County.  The
Wildlife Research Institute collected nest content
data from over 160 Golden Eagle nests during band-
ing from the yrs 1997 - 2011 representing 57 territo-
ries throughout the county and nearby.  Over 250
prey remains were documented in nests representing
over 50 different species of animals during the selected
time period, more than any other similar study to

date.  New discoveries such as multiple species of fish
as prey items make this study important in determin-
ing appropriate conservation measures for future
Golden Eagle management.  Additionally, during a
short term study of nesting ecology, a nesting pair of
Golden Eagles was documented repetitively delivering
and consuming large-mouth bass at an active nest site,
the first such known documented finding of its kind.

GOLDEN EAGLE (AQUILA CHRYSAETOS) NEST-
ING ECOLOGY: A DETAILED LOOK IN SAN
DIEGOCOUNTY USING ADATA SET FROM
OVER 100 YEARS OFNESTINGHISTORY

*CHRIS B. MEADOR (cmeador@wildlife-re-
search.org), DAVE BITTNER, JAMES NEW-
LAND, JIM HANNAN, JEFFREY L. LINCER,
RENÉE RIVARD, JEFF LAWS, Wildlife Research
Institute, Inc., Ramona, CA  U.S.A., JEFF WELLS,
U.S. Forest Service, San Diego, CA  U.S.A.

The Wildlife Research Institute houses an archive of
Golden Eagle (Aquila chrysaetos) data stretching back
to the late 1800s and has studied the Southern Cali-
fornia population first-hand for the past 23 yrs.  This
extensive swath of data gives detailed insight into the
complicated ecology of Golden Eagles and is rela-
tively undocumented over such a long period of time.
Specific territories will be selected from the data set
and analyzed for trends such as nesting chronology,
productivity, distance between nests and size of core
nesting areas.  We will take a deeper look into nesting
chronology to learn how nests are used, or not used,
over time and by comparing photographs from differ-
ent time periods examining how nests and nest place-
ment changes over time.  Such basic long-term
ecology information is critical for making objective
long-term Golden Eagle management decisions.

BREEDING ECOLOGY OFNORTHERN SAW-
WHETOWLS (AEGOLIUS ACADICUS) AT AN
ISOLATEDGREAT PLAINS SITE

CHARLIE E. MILLER, Buffalo, SD  U.S.A.,
*DAVID A. WIGGINS (david.wiggins@gmail.com),
Hallkved, Uppsala, Sweden.

The breeding ecology of Northern Saw-whet Owls
(Aegolius acadicus) was studied from 2003-2011 on the
Custer National Forest in northwestern South
Dakota.  Previously, few breeding records and scant
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breeding data were available for the Great Plains.
This study area is isolated not only with respect to
Saw-whet Owl breeding range, but also with respect
to local habitat.  The area is typified by isolated bluffs
(surrounded by extensive grasslands) covered prima-
rily with ponderosa pines, but with substantial decid-
uous growth (e.g., ash, oak) in ravines and draws.
The number of nest boxes available ranged from 11 in
2003 to 93 in 2011.  As is typical of Saw-whet Owls,
the percentage of boxes occupied varied strongly from
yr to yr, with a low of 4% and a high of 59%.  Clutch
size ranged from two to six, hatching success from
40% to 100%, and fledging success from 25% to 88%.
2011 was an exceptional yr, with high numbers of
breeding owls, large clutch sizes, high hatching and
fledging success, and a prolonged breeding season.  This
unusually good breeding season appeared to be in direct
response to abundant prey resources, as evidenced by
large caches of mice and voles in the nest boxes.

USE OF VIDEOMONITORINGTO STUDYNEST-
ING ECOLOGY OF RED-SHOULDEREDHAWKS
(BUTEO LINEATUS) IN SUBURBANCINCINNATI,
OHIO

*SARA. J. MILLER (sarajohnsonsj@gmail.com),
Department of Biological Sciences, Arkansas State
University, Jonesboro, AR  U.S.A., CHERYL. R.
DYKSTRA, Raptor Environmental, Cincinnati, OH
U.S.A.,  MELINDA M. SIMON, JEFF L. HAYS,
Raptor Inc., Cincinnati, OH  U.S.A.,  JAMES C.
BEDNARZ, Department of Biological Sciences,
Arkansas State University, Jonesboro, AR  U.S.A.

We studied a large population of Red-shouldered
Hawks (Buteo lineatus) inhabiting suburban areas
around Cincinnati, Ohio.  This suburban population
of the eastern subspecies of Red-shouldered Hawks
nests in woodlots and yards near houses, and is well-
adapted to human disturbance.  We used 24-hr video
cameras mounted above or near nests to record adult
and nestling behaviors, causes of nest failure, and prey
deliveries.  Mounting the cameras during the
courtship phase, after the adults occupied the nest
and lined it with green vegetation, did not disturb the
birds, as all pairs laid eggs in the nests with cameras
(n = 5 nests).  We monitored a total of 11 nests with
cameras, with an overall productivity rate of two
nestlings fledged per active nest.  Of the 30 nestlings
we recorded, 22 of them fledged successfully (73.3%).

Causes of nest failures in this population included
eastern gray squirrel (Sciurus carolinensis), Great
Horned Owls (Bubo virginianus), raccoons (Procyon
lotor), and an absentee adult parent.  Prey delivered to
the nests included small mammals, frogs and other
amphibians, snakes, and invertebrates, indicating that
suburban Red-shouldered Hawks are generalist pred-
ators, as are other populations of this species that nest
in more typical remote forested regions.

CHARACTERISTICS OF SPRINGMIGRATION
OFGOLDEN EAGLES (AQUILA CHRYSAETOS)
THROUGH EASTERNNORTHAMERICA AS
DETERMINED BYGPS-GSM ANDCONVEN-
TIONAL SATELLITETELEMETRY

*TRICIA A. MILLER (tricia.a.miller@gmail.com),
West Virginia University, Morgantown, WV  U.S.A.
and The Pennsylvania State University, University
Park, PA  U.S.A., MICHAEL J. LANZONE, Cel-
lular Tracking Technologies, LLC, Somerset, PA
U.S.A., DAVID BRANDES, Lafayette College,
Easton, PA  U.S.A., CHARLES MAISON-
NEUVE, Junior Tremblay, Ministère des Ressources
Naturelles et de la Faune, Québec City, QC  Canada,
JEFF COOPER, Virginia Department of Game and
Inland Fisheries, Fredericksburg, VA  U.S.A.,
KIERAN O’MALLEY, West Virginia Division of
Natural Resources, Romney, WV  U.S.A., ROBERT
P. BROOKS, Riparia, The Pennsylvania State Uni-
versity, University Park, PA  U.S.A., TODD E.
KATZNER, West Virginia University, Morgantown,
WV  U.S.A.

Golden Eagles (Aquila chrysaetos) that breed in north-
eastern Canada winter in the central and southern
Appalachian Mountains, U.S.A.  Understanding
characteristics of their migration is important to de-
veloping effective conservation efforts related to wind
power and also increases our understanding of how
weather and behavior affect counts at hawk watches
in spring.  Here, we present characteristics of migra-
tion of 29 eagles captured from Nov. 2006 – Feb.
2011.  Seven birds were fitted with conventional GPS
satellite telemetry collecting data every 1-4 hrs.
Twenty-three birds were fitted with GSM-GPS
telemetry units which collected data at 15 min or 30-
60 s intervals.  We examined timing, distance, flight
speed, altitude, and the use of corridors predicted by
hawk watch data at two scales, regional through
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Pennsylvania and continental.  The mean departure
and arrival dates were 18 Mar. ± 3.4 d (range: 27 Feb.
– 25 Apr.) (n = 22) and 4 Apr. ± 5.6 d (range: 8 Mar.
– 17 May) (n = 10).  Mean travel time was 23.7 ± 4.2
d (range 5 – 57 d).  Average daily travel distance was
133 ± 14 km and mean in-flight instant speed was
25.6 ± 1.96 kph.  Mean total travel distance was
2,921 ± 440 km (Range: 964 – 4,707 km).  Our data
suggest that migration is bimodal with adults migrat-
ing early and sub-adults and juveniles late.  Moreover,
this bimodal trend in migration results in a much
wider migratory corridor through Pennsylvania in
spring as thermal lift becomes more available.  This
directly links to hawk watching data, especially in late
spring along the Lake Ontario shore.  Furthermore,
this difference in migratory behavior suggests that the
adult portion of the population may be more at risk
of negative interaction with wind power development
because they are more concentrated along ridge tops
where turbines are being sited.

STRIKING A BALANCE: MODELINGMIGRATION
OFGOLDEN EAGLES (AQUILA CHRYSAETOS)
THROUGHWIND ENERGYDEVELOPMENTS OF
THECENTRALAPPALACHIANMOUNTAINS, U.S.A.

*TRICIA A. MILLER (tricia.a.miller@gmail.com),
West Virginia University, Morgantown, WV   U.S.A.
and The Pennsylvania State University, University
Park, PA  U.S.A., MICHAEL J. LANZONE, Cel-
lular Tracking Technologies, LLC, Somerset, PA
U.S.A., TODD E. KATZNER, Phillip Turk, West
Virginia University, Morgantown, WV  U.S.A.,
DAVID BRANDES, Lafayette College, Easton, PA
U.S.A., CHARLES MAISONNEUVE, JUNIOR
TREMBLAY, Ministère des Ressources Naturelles et
de la Faune, Québec City, QC  Canada, JEFF
COOPER, Virginia Department of Game and In-
land Fisheries, Fredericksburg, VA  U.S.A., KIERAN
O’MALLEY, West Virginia Division of Natural Re-
sources, Romney, WV  U.S.A., ROBERT P.
BROOKS, Riparia, The Pennsylvania State Univer-
sity, University Park, PA  U.S.A.

Wind turbines are a known source of mortality to
birds and certain turbines have caused significant
mortality of local bird populations.  Therefore, the
rapid pace of wind energy development in the central
Appalachians of the U.S.A. is of concern.  Avian mi-
grants are concentrated in this region because long-

linear ridges provide orographic as well as thermal
lift.  Diurnal migrants can thus implement multiple
energy-minimizing flight strategies, including ther-
mal and slope soaring.  Slope soaring can result in
potential conflicts because birds fly at low altitudes
often within the rotor swept zone of turbines.  To im-
prove siting of wind energy developments and reduce
impacts on wildlife we tracked 16 Golden Eagles
(Aquila chrysaetos) with high-frequency GPS-GSM
telemetry devices during spring migration 2009, 2010
and 2011.  We used these data to develop spatially-
explicit models of migration.  To identify areas of po-
tential conflict, we compared these models to turbine
habitat suitability models.  Additionally, we compared
our models to proposed and existing turbine develop-
ments.  Our results indicate that several develop-
ments pose a risk to migrating eagles while others
pose little to no risk.  Within individual develop-
ments, not all turbines present the same level of risk,
thus we can make site specific recommendations for
reducing risk by modifying siting of individual tur-
bines.

SUMMARY ANDRESULTS OF THEMILAN BOT-
TOMS BALD EAGLENIGHT ROOST SURVEY
PROJECT

*CATHLEEN D. MONSON
(cathleenmonson@hotmail.com), KELLY J.
MCKAY, ROBERT R. BRYANT, BRIAN P. RIT-
TER, JASON L. MONSON, BRIAN L.
BLEVINS, JENNIFER A. ROTHE, MARC J.
BOLINGER, RYAN T. SCHMITZ, BioEco Re-
search and Monitoring Center, Hampton, IL  U.S.A.

Human development and activities continue to in-
crease and encroach on the floodplain habitats of the
Upper Mississippi River.  For example, economic de-
velopment is occurring immediately adjacent to the
Milan Bottoms Complex in Rock Island County, Illi-
nois.  Evidence suggests that this area functions as a
major night roost location for wintering Bald Eagles
(Haliaeetus leucocephalus; hereafter “eagles”).  There-
fore we conducted a standardized night roost survey
here during three consecutive winters (2005 - 2008),
in order to document the importance of this site to
wintering eagles.  Each week, we conducted one
evening and one morning survey from early Decem-
ber through late March (17 weeks).  In 2005 - 2006,
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we recorded a total of 10,386 observations of eagles
entering or exiting the night roost.  Of these, 32%
were adults, 36% were immatures, and 32% were un-
aged.  In contrast, only 2,553 eagle observations were
reported in 2006-2007, including 44% adults, 32%
immatures, and 24% unaged.  Eagle numbers in-
creased in 2007-2008 to 6,957 observations.  Among
these, 39% were adults, 27% were immatures, and the
remaining 34% were unaged.  During the first three
yrs of this project, the majority of night roosting eagle
observations occurred in December and January, with
steadily decreasing numbers in February and March,
respectively.  The upstream end of Milan Bottoms
(i.e. the widest track of floodplain forest habitat) ap-
pears to be the most heavily utilized portion of the
study area for night roosting purposes.

BREEDING STATUS AND POPULATIONTRENDS
OFGOLDEN EAGLES IN NORTHEASTERN
QUÉBECOVER A 14-YR PERIOD

FRANÇOIS MORNEAU, Consulting Biologist,
Saint-Basile-le-Grand, QC  Canada, BENOIT
GAGNON, SANDIE POLIQUIN, Hydro-Québec,
Montréal, QC  Canada, PIERRE LAMOTHE, St-
Jean de l'Île d'Orléans, QC  Canada, NATALIE
D’ASTOUS, Consulting Biologist, Sainte-Julie, QC
Canada, *JUNIOR A. TREMBLAY (junior.trem-
blay@mrnf.gouv.qc.ca), Ministère des Ressources
Naturelles et de la Faune, Québec, QC  Canada.

In North America, it is hypothesized that the
Golden Eagle’s (Aquila chrysaetos) eastern popula-
tion declined during the period 1946-1973 owing
to organochlorine pesticides
and other anthropogenic causes
of mortality.  Since 1970, up-
ward trends for the species have
been observed at most eastern hawk-
watches.  To verify these trends, Golden Eagle
counts were performed to monitor territory occu-
pancy between 1994 and 2007 in an area in north-
eastern Québec.  Aerial surveys were conducted
during seven of the 14 yrs.  During this period, the
number of known nesting areas in the study area in-
creased from 10 to 20, while the number of pairs rose
from six to 14.  The increase is attributed partly to in-
vestigators’ increased experience in finding nesting
areas, to their greater familiarity with the study area,
and possibly to the growth of the regional population.

Occupancy of nesting areas by pairs was very stable
over the yrs.  Annual mean percentage of laying pairs
(or laying rate) was 48.0 (SD = 19.9), while mean
number of fledglings per pair was 0.49 (SD = 0.35).
These results are consistent with recent trends ob-
served at eastern count sites, the organochlorine pes-
ticides hypothesis and a significant decrease in the
percentage of birds of prey shot in the province.

ANALYSIS OF BANDING ANDRECOVERYDATA
FOR EVALUATION OFHABITAT CHARACTERIS-
TICS AND AHABITAT SUITABILITY INDEX
MODEL FOR BOREALOWLS (AEGOLIUS FU-
NEREUS) INWESTERNNEWFOUNDLAND,
CANADA

*KATHRIN J. MUNRO (kjmunro@mun.ca), IAN
G. WARKENTIN, Environmental Science Program,
Memorial University of Newfoundland, St. John’s,
NL  Canada, CHRISTINE M. DOUCET, Wildlife
Division, Government of Newfoundland and
Labrador, Corner Brook, NL  Canada.

A habitat suitability index (HSI) model based on sci-
entific literature and expert opinion was developed
for the Boreal Owl (Aegolius funereus) in western
Newfoundland, Canada.  Preliminary analyses con-
ducted on the model suggested outputs were most
sensitive to variation in home range size, foraging ra-
dius, and density of living and dead stems in nesting
areas.  Over a 2-yr period, data were collected on 307
winter point count locations and nine Boreal Owl
home ranges using radio telemetry to examine habi-
tat use and test the HSI model.  Owls were de-

tected at 24% of point count locations
during two winters.  Home range sizes
during breeding varied with a median
range of 429 ha.  Log-ratio compositional
analyses of roost locations and home
ranges indicated that Boreal Owls do
not occupy these sites at random.  For

roost locations, owls selected old and young
softwood stands and avoided bogs, disturbed stands
and scrub.  Owl home ranges favoured old softwood
and disturbed stands and avoided old mixed and
hardwood stands.  HSI values produced by the origi-
nal model did not differ significantly from those up-
dated with local data on home range size.  While
owls were not occupying sites at random based on
HSI values, the model was not able to predict boreal
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owl presence at levels better than chance alone.  The
HSI model failed to produce values greater than 0.60
(out of 1.00) suggesting that input values from the
literature for other parts of the Boreal Owl range may
not be reflective of habitat suitability for Boreal Owls
in Newfoundland.  Further research is needed to ad-
dress knowledge gaps about parameters identified as
sensitive (nesting habitat and nest tree availability).
The island of Newfoundland may also contain far less
suitable habitat than other comparable areas of North
America, or Boreal Owls in Newfoundland may be
less habitat-specific than previously thought.

EAGLE FATALITIES IN THE UNITED STATE:
DATA, DATAGAPS, AND IMPLICATIONS

*LAURA R. NAGY (laura.nagy@tetratech.com),
CHRIS FARMER, KARL KOSCIUCH, Tetra Tech
EC, Inc., Portland, OR  U.S.A.

Bald Eagles (Haliaeetus leucocephalus) and Golden Ea-
gles (Aquila chrysaetos) are protected under the Bald
and Golden Eagle Protection Act.  Changes in the
permit structure now allow for permits for incidental
take of eagles, which often includes the application of
mitigation to offset take elsewhere.  However, in
order to determine where mitigation would be most
effective, it is important to understand where take is
occurring.  We summarized the information that is
available in the public domain about Bald and
Golden Eagle fatalities.  Our review of literature and
databases concerning eagle fatalities found documen-
tation of 6,956 Bald Eagle and 3,715 Golden Eagle
fatalities recorded in the contiguous United States
since 1960.  For Bald Eagles, of the known causes of
fatality, human- and non-human-caused fatality to-
tals were approximately equal.  The most common
human causes of Bald Eagle fatalities were poisoning
(37%), shooting (22%), electrocution (10%), and ve-
hicle strikes (6%).  Fatalities of Golden Eagles were
dominated by human causes, primarily electrocution
(50%), collisions with wind turbines at the Altamont
Pass Wind Resource Area in California (21%), and
poisonings (13%).  Our review highlighted significant
concerns and data gaps.  First, most of the data pre-
sented were collected incidentally; therefore, they
should not be interpreted as though the percentages
reported here are representative of the population
percentages.  Second, 50-percent of all Bald Eagle fa-
talities and 33-percent of all Golden Eagle fatalities

were attributed to unknown causes highlighting that
there is limited understanding of relative contribu-
tions of different types of risks to eagles.  Third, the
data were collected over different lengths of time and
cover multiple decades.  Fourth, the data presented
here are not comprehensive.  Thus, although the data
we have compiled provide useful context to identify
causes of eagle fatalities, without systematic data col-
lection they are biased and must be interpreted with
caution to avoid erroneous conclusions.

USE OF BEHAVIORALDATA OFWINTERING
BALD EAGLES TO ALTERWINDTURBINE
LOCATIONS AT THE ROCKLANDWIND FARM,
IDAHO

*LAURA R. NAGY (laura.nagy@tetratech.com),
RICHARD YOUNG, KEVIN HARPER, Tetra
Tech EC, Inc., Portland, OR  U.S.A., and Ridgeline
Energy, Seattle, WA  U.S.A.

Ridgeline Energy sought to develop the Rockland
Wind Farm near American Falls, Idaho, while mini-
mizing the potential impacts to Bald Eagles (Haliaee-
tus leucocephalus) using two winter roost locations
(Neeley Roost and Bowen Canyon) in the vicinity of
the project.  Therefore, Ridgeline conducted winter
eagle behavioral surveys at both roost sites by count-
ing eagles at each roost and then mapping flight
paths as eagles flew into or out of the roosts during
six surveys from January through March 2010.  Bald
Eagle use was concentrated in the eastern portion of
the permitted project area for the wind farm and in
areas between the Snake River and the Neeley roost.
Consistent observations of Bald Eagles in these areas
resulted in identification of a loosely-defined corridor
of more concentrated eagle use associated with Bald
Eagles traveling between the Bowen Canyon roost
and the Snake River.  Observations of Bald Eagles at
Neeley Roost also suggest eagles primarily move be-
tween the Neeley roost and the Snake River, rather
than across the wind resource area.  The project lay-
out originally proposed by Ridgeline included tur-
bines within the area identified as a use corridor for
wintering Bald Eagles as they traveled between the
Bowen Canyon roost site and the Snake River.  In re-
sponse to concerns about collision risk for Bald Ea-
gles and potential disturbance of the wintering eagles,
Rockland Wind Farm relocated or eliminated 12 pro-
posed turbines that were originally sited within the
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eagle flight corridor.  This case provides an example
of how project plans can be modified to minimize
risk to eagles while still meeting the requirements for
a financially viable wind generating facility.

SUMMERMOVEMENTS OF JUVENILE NORTH-
ERN SAW-WHETOWLS (AEGOLIUS ACADICUS) AT
WHITEFISH POINT, MICHIGAN

*CHRIS NERI (hawkowls@aol.com), NOVA
MACKENTLEY, Whitefish Point Bird Observa-
tory, Whitefish Point, MI  U.S.A.

During July and August of 2006 Whitefish Point
Bird Observatory (WPBO) conducted an exploratory
summer owl banding project.  This exploration re-
sulted in the banding of 206 Northern Saw-whet
Owls (Aegolius acadicus) and two Long-eared Owls
(Asio otus) during the period 23 July-12 August.  Of
the 206 Northern Saw-whet Owls banded, 200 were
in juvenile plumage.  These results represented the
first documentation of a significant incursion of juve-
nile Northern Saw-whet Owls during the post-fledg-
ling period.  The study period was expanded in 2007
and mist netting efforts in July and August 2006-
2010 resulted in the banding of 1,525 owls; 1,511
Northern Saw-whet Owls, 13 Long-eared Owl, and
one Barred Owl (Strix varia).  The 1,511 Northern
Saw-whet Owls captures were comprised of 239
(16%) adults and 1,272 (84%) juveniles.  The timing
of adult and juvenile movements progressed inde-
pendently, with adult numbers peaking in early July,
prior to the peak passage of juveniles in late July or
early August.  Significant annual fluctuations in juve-
nile captures were consistent with hatch-yr fluctua-
tions experienced during the fall in eastern North
America.  The 1,272 banded juveniles generated
sixty-three (5%) encounters.  Twenty-three were re-
captures at WPBO during later field seasons, and 40
were encounters from other banding sites.  These 40
encounters occurred in 11 states and two provinces,
documenting both intra and inter-flyway movements.
Most juvenile Northern Saw-whet Owls were in ac-
tive pre-basic molt during the study period and the
progression of this molt was recorded for over 1,000
individuals.

A PHYSIOLOGICALLY-BASEDMODEL FOR
METHYLMERCURY UPTAKE ANDACCUMULA-
TION IN FEMALE AMERICAN KESTRELS

*JOHN W. NICHOLS (nichols.john@epa.gov),
RICHARD S. BENNETT, RONALD ROSS-
MAN, U.S. Environmental Protection Agency, Na-
tional Health and Environmental Effects Research
Laboratory, Duluth, MN  U.S.A., JOHN B.
FRENCH, U.S. Geological Survey, Patuxent
Wildlife Research Center, Beltsville, MD  U.S.A.,
KEITH G. SAPPINGTON, U.S. Environmental
Protection Agency, Office of Research and Develop-
ment, National Center for Environmental Assess-
ment, Washington, D.C.  U.S.A.

A physiologically-based model was developed to de-
scribe the uptake, distribution, and elimination of
methylmercury in female American Kestrels (Falco
sparverius).  The model was adapted from established
models for methylmercury in rodents.  Features
unique to the model include methylmercury deposi-
tion into eggs and five feather compartments (pri-
maries, secondaries, coverts, retricies, and body
feathers).  Where possible, model parameters and the
timing of key events (egg laying, molting of each
feather type) were determined using observations
from American Kestrels or other Kestrel species.  Ad-
ditional parameters were fitted to describe the ob-
served kinetics of methylmercury in controlled
exposures of American Kestrels.  The model repro-
duces trends observed in studies with Kestrels and
other avian species, including declining methylmer-
cury concentrations in sequentially laid eggs and
rapid depletion of whole-body methylmercury con-
centration with the onset of feather molt.  Because
the model explicitly accounts for methylmercury dep-
osition into feathers, it can be used to predict similar-
ities and differences in kinetics among species with
different molting patterns.
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WHAT EFFECTDOESDETECTABILITYHAVE
ON STATISTICAL POWER IN ANALYSIS OF
RAPTORMIGRATIONCOUNTS?

*ERIC G. NOLTE (ericnolte@u.boisestate.edu),
JULIE A. HEATH, Department of Biological Sci-
ences, Boise State University, Boise, ID  U.S.A.,
GREGORY S. KALTENECKER, Idaho Bird Ob-
servatory, Boise, ID  U.S.A.

Power to detect trends is decreased by unexplained
variation in raptor migration count data.  One possi-
ble method to reduce unexplained variation is to
adopt a sampling scheme which can account for
varying detectability among birds which pass a look-
out.  Double-observer sampling is one such method.
We conducted double-observer sampling at Idaho
Bird Observatory’s Boise Ridge hawkwatch during
the fall migrations in 2009 and 2010.  After estimat-
ing effect sizes for observers, species, distance and
weather on detectability, we created individual-based
simulations of 20 yrs of counts of Sharp-shinned
Hawks (Accipiter striatus) and Northern Harriers
(Circus cyaneus) with imperfect detectability, a popu-
lation trend, and a degree of unexplained random
variation in the number of birds passing the lookout.
We ran 1,000 iterations with each parameterization
of the simulation to estimate the power of linear re-
gression to detect the true trend.  The simulation re-
sults suggest that the migration counts of both
species at this site meet or exceed the goal for land
bird monitoring proposed by Bart et al. (2004), 80%
power to detect a 50% decline in 20 yrs (two-tailed
test, � = 0.1).  The power to be potentially gained by
correcting for varying detectability increases dramat-
ically when we attempt to detect a trend in fewer yrs,
attempt to detect trends of lesser magnitude, or at-
tempt to estimate trends with greater precision.  The
power to be gained from a detectability correction
also depends on the species being monitored, as
well as the degree to which observer efficiency
varies between yrs.  While correcting for
detectability is not necessary for migration
counts to be considered useful for popu-
lation monitoring, in some circum-
stances doing so would improve
power considerably.

MOVEMENT PATTERNS ANDCOLLISION RISKS
OF JUVENILEWHITE-TAILED EAGLE (HALIAEE-
TUS ALBICILLA) STUDIED BYGPS SATELLITE
TELEMETRY AT SMØLAWIND POWER PLANT,
NORWAY

*TORGEIR NYGÅRD (torgeir.nygard@nina.no),
KJETIL BEVANGER, ESPEN LIE DAHL,
ROEL MAY, OLE REITAN, Norwegian Institute
for Nature Research, Trondheim, Norway.

On the island of Smøla, Western Norway, at the site
of a 150 MW, 68 turbine wind-power plant, 59 ju-
venile White-tailed Eagles (Haliaeetus albicilla) were
satellite-tagged between 2003 and 2010.  From Au-
gust 2005 (when searches for dead birds started) to
July 2011, a total of 41 White-tailed Eagles, more
than half of them adults, have been found killed by
collisions with turbines, four of which were satellite-
tagged.  Two of the satellite-tagged juveniles were
killed during their first autumn, and two were killed
during the next spring.  Both sexes stayed within the
Smøla area during their first winter, involving high
collision risk with the turbines.  Both sexes moved
away from the area during spring in their second yr
(March - April).  Females dispersed further than
males, often more than 800 km during summer,
generally to the north.  There was a return move-
ment to the natal area during the second autumn,
involving further risk of turbine mortality.  The
same pattern was repeated in the third and fourth yr
for females, while the males showed a higher ten-
dency of philopatry.  The use of night roosts in the
vicinity of the wind-power plant may add to the col-
lision risk.  A method for risk assessments based on
GPS locations is proposed.  The findings have im-
plications in the context of population viability lo-
cally, and to the viability of the White-tailed Eagle

population as a whole seen in the view of
future plans for wind-power develop-
ment along the Norwegian coast.  The
White-tailed Eagles are using the

whole coastal landscape in Norway, and
this raises concern of future cumulative ef-
fects at the population level.
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KNOWNEAGLEMORTALITY ATWINDTURBINE
TECHNOLOGY FACILITIES IN THEWESTERN
UNITED STATES

*JOEL E. PAGEL (joel_pagel@fws.gov), U.S. Fish
& Wildlife Service, Carlsbad, CA  U.S.A., 
BRIAN A. MILLSAP, U.S. Fish & Wildlife Service,
Albuquerque, NM  U.S.A., ERIC KERSHNER,
U.S. Fish & Wildlife Service, Washington D.C.
U.S.A., SCOTT COVINGTON, U.S. Fish &
Wildlife Service, Cheyenne, WY  U.S.A., ROBERT
MURPHY, U.S. Fish & Wildlife Service, Albu-
querque, NM  U.S.A.

Bald and Golden Eagles (Haliaeetus leucocephalus and
Aquila chrysaetos, respectively) have been killed by
wind turbines in the western United States in recent
yrs.  We reviewed information available to the U.S.
Fish & Wildlife Service to examine eagle mortality
and injuries caused directly by wind turbine technol-
ogy west of the 90th meridian.  Our analysis also ex-
amined the ecological trends associated with those
mortalities, difficulty of extrapolation of eagle mortal-
ity across the landscape to multiple projects, sampling
design(s) and inherent bias involved with analysis of
this data-set.  We also discuss short and long-term
ramifications involved with Bald and Golden Eagle
mortality associated with the growing number of re-
newable energy facilities throughout the range of
these species.

THEUSE ANDRESULTS OF ATRAINEDNORTH-
ERNGOSHAWK (ACCIPITER GENTILIS) TO STUDY
PREDATOR-PREY INTERACTIONS

*REBECCA PERKINS (becki.perkins@ttu.edu),
Department of Natural Resources Management,
Texas Tech University, Lubbock, TX  U.S.A.,
CLINT BOAL, U.S. Geological Survey, Texas Co-
operative Fish and Wildlife Research Unit, Texas
Tech University, Lubbock, TX  U.S.A., DALE
ROLLINS, Texas Cooperative Extension, Texas
Agrilife Research and Extension Center, San Angelo,
TX  U.S.A.

Attempts to understand predator-prey relationships
are often focused on population level responses.
Fewer studies have examined how predators select
prey or how prey animals avoid predation.  This is at
least in part due to the difficulty of directly examining
the interactions of highly mobile and secretive preda-

tors and their prey.  The majority of predator-prey
studies in raptor research are descriptive in nature and
as such lacking in experimentation.  We used a
trained Northern Goshawk (Accipiter gentilis; here-
after “goshawk”) to examine its attack behavior on,
and the corresponding predator avoidance behavior
of, Northern Bobwhite (Colinus virginianus).  Out of
69 capture attempts on bobwhites, the goshawk had a
success rate of 7.2%, with success related to initial
bobwhite hiding cover (P < 0.05).  The goshawk pur-
sued bobwhites an average of 176 m with successful
flights ranging from 10 to 146 m.  The longest
recorded chase without success was 330 m.  Our best
estimate of bobwhite flight speed was 15.6 m/sec.
With both successes and failures through tail-chase
we deduct that the goshawk’s flight speed must be
similar to the average bobwhite flight speed.  Bob-
white responded to the raptor pursuits differently
than to other experimental predation risks.  Our re-
sults are comparable to existing literature on trained
and untrained goshawk ecology, but provide new in-
sights to bobwhite behavior and habitat requirements.
Lastly, we discuss the use of trained raptors in the
field of wildlife science with focus on research enrich-
ment and method limitations.

THECONSERVATION OF AIRSPACE ANDHABI-
TAT IN AMAJORMIGRATIONCORRIDOR

*ANNA PETERSON (pete1112@d.umn.edu),
GERALD NIEMI, Natural Resources Research In-
stitute, University of Minnesota, Duluth, MN U.S.A.

A narrow strip of land paralleling the northern shore
of Lake Superior, The North Shore Migration Corri-
dor (NSMC), hosts a massive migratory bird move-
ment that has previously been underestimated.  The
NSMC is also a priority area for wind turbine devel-
opment, and habitat and airspace within the corridor
are experiencing increased pressure from other forms
of development.  Our three-yr study of autumn mi-
gratory bird movement found that over 120 species
utilized the NSMC, and estimates of individuals
range into the millions.  Time of day, seasonality,
wind direction, recent weather patterns, and topogra-
phy all played a role in the magnitude of migratory
activity and flight paths.  Migrant movement was
nonrandom with more birds moving close to shore
and on ridgelines.  In addition, most migrant move-
ment occurred at a flight height between the forest
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canopy and 100 m, a height that directly corresponds
with wind turbine and communication tower height.
The results of this study will guide development of
wind turbines and other structures by identifying mi-
grant flyways and timing of movement, and by priori-
tizing areas for airspace and habitat conservation.

FORAGING ECOLOGY OF BREEDING SNAIL
KITES (ROSTRHAMUS SOCIABILIS PLUMBEUS) ON
THE KISSIMMEE CHAIN OF LAKES, FLORIDA

*KYLE E. PIAS (kpias@ufl.edu), WILEY M.
KITCHENS, Florida Cooperative Fish and Wildlife
Research Unit, University of Florida, Department of
Wildlife Ecology and Conservation, Gainesville, FL
U.S.A.
The Snail Kite (Rostrhamus sociabilis plumbeus) is a
federally endangered raptor whose population in
Florida has recently undergone precipitous declines.
The remaining population remains heavily dependent
upon the Kissimmee Chain of Lakes (KCOL), a
group of lakes in central-Florida that is subject to
many anthropogenic influences, including water and
vegetation management.  It is therefore crucial to
gain an understanding of how the habitat on these
lakes influences kite reproduction.  We studied habi-
tat use and foraging behavior of breeding snail kites
on the KCOL by radio-tagging and observing birds
by airboat.  We calculated 90% home ranges using a
kernel density estimator and quantified foraging ef-
fectiveness through time activity budgets.  Our results
indicate a relationship between home range size and
kite foraging.  Kites that have smaller home ranges
have higher foraging rates and forage closer to the
nest.  Additionally, kites that utilized wetlands off the
main body of Lake Tohopekaliga had relatively
smaller amounts of foraging substrate within their
home ranges.  These results indicate the need for a
holistic approach towards managing foraging areas
and nesting patches.

LESSONSLEARNEDFROMRAPTOR INTERACTION
WITHWINDANDTRANSMISSIONPROJECTS

*JOSEPH B. PLATT ( Joseph.Platt@HDRinc.com),
HDR Engineering, Irvine, CA  U.S.A.
Raptors have endured a long history of conflict with
society.  They have been persecuted as competitors by
ranchers, poisoned by pesticides and now risk colli-

sion with wind turbines.  While early projects made
tragic mistakes in siting wind farms, the industry is
learning how to reduce the risk of conflicts with rap-
tors and other avian resources.  Through the applica-
tion of effective data collection techniques, an
understanding of avian behavior, and the needs of
wind technology, it is possible to design avian safe
and economically sound projects.  Specific projects
and raptor issues will be presented.

INFERRED AUTUMNMOVEMENTS OFNORTH-
ERN SAW-WHETOWLS (AEGOLIUS ACADICUS)
BASED ON STABLEHYDROGEN ISOTOPE
ANALYSES OF FEATHERS COLLECTED AT
BEAVERHILL LAKE, ALBERTA

*CHUCK PRIESTLEY
(chuck@STRIXecological.ca), GEOFFREY HOL-
ROYD, STRIX Ecological Consulting, Tofield, AB
Canada.

Autumn movements of Northern Saw-whet Owls
(Aegolius acadicus) have generally been referred to as
migration wherein birds that are assumed to have
spent the most recent breeding season in the north
are moving south to overwinter.  Autumn Saw-whet
Owl banding programs have become quite popular
across North America.  Population monitoring has
often been one of the primary reasons cited for run-
ning these programs.  We used stable-hydrogen-iso-
tope analyses of feathers (N = 181) collected from
Northern Saw-whet Owls in autumn at Beaverhill
Lake, Alberta, to investigate natal and breeding ori-
gins.  Stepwise multiple linear regression analysis was
used to determine whether �D values differed be-
tween hatch-yr (HY) and after-hatch-yr (AHY)
owls, among sexes (male, female and unknown sex
categories), and among yrs.  �D values did not vary by
sex, but did vary by age (HY vs. AHY) and among
yrs (2003, 2004 and 2005) (R2 = 0.79, F3,177 =
96.565, P < 0.001).  Most of the Northern Saw-whet
Owls caught in the autumn had �D values that were
significantly less depleted than -127.8‰, the average
�D value obtained from local nestling owls.  There-
fore, we concluded that most Northern Saw-whet
Owls caught during the autumn at Beaverhill Lake
had spent the most recent summer at more southerly
latitudes.  We proposed the following three hypothe-
ses to explain this: (1) post-breeding dispersal north-
wards precedes southern autumn migration, (2)
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Northern Saw-whet Owls are nomadic in Alberta,
moving rather haphazardly, in response to prey avail-
ability and other factors and (3) different strategies
are used to deal with seasonal change in prey across
the owl’s range.  Until the pattern we found is better
understood, trends obtained from autumn Northern
Saw-whet Owl monitoring stations should be inter-
preted with caution.

EXPOSURE OF RAPTORS TO ENVIRONMENTAL
ORGANIC CONTAMINANTS:  UNANSWERED
QUESTIONS

*ROBERT W. RISEBROUGH
(pelecanus@igc.org), The Bodega Bay Institute,
Berkeley, CA  U.S.A., L. JOSEPH BURNETT,
Ventana Wildlife Society, Salinas, CA  U.S.A.

We comment on the status of several questions aris-
ing from the exposure of raptors to environmental or-
ganic contaminants that presently appear to lack
adequate answers, although twenty minutes provide
time for only the briefest of comments.  Neverthe-
less, we hope that any discussion might lead to a
modest degree of enlightenment regarding the
following questions:  1) Are California Con-
dors (Gymnogyps californianus) in cen-
tral California the last avian population
anywhere in the world to experience
severe eggshell thinning in-
duced by DDE?  2) Might
early embryonic deaths in
this population be caused
by a ‘new’ contaminant
such as a fluoroquinolone an-
tibiotic?  3) If not, what is/are the cause(s) of early
embryonic deaths?  4) Do polybrominated diphenyl
ethers pose a significant long-term threat to any rap-
tor population?  5) What is the evidence that PCBs
have contributed to a decline of any raptor popula-
tion?  6) Is there any credible evidence that a factor or
factors other than DDE has/have reduced eggshell
thickness below historical values?  7) Has the
DDE/dieldrin controversy about which was the pri-
mary factor causing the decline of Peregrine Falcon
(Falco peregrinus) populations been resolved?  A fu-
ture symposium might consider the evidence that use
of pesticides, whether herbicides or insecticides, has
affected any raptor populations by reducing the bio-
mass of any portion of their supporting food webs. 

EVALUATING POPULATION PROPORTIONS:
GOLDEN EAGLE (AQUILA CHRYSAETOS) VERSUS
RED-TAILEDHAWK (BUTEO JAMAICENSIS) AND
GREATHORNEDOWL (BUBO VIRGINIANUS) 
ACTIVE CORENESTING AREAS INDESERT
ENVIRONMENTS

*RENÉE RIVARD (rrivard@wildlife-research.org),
DAVE BITTNER, CHRIS MEADOR, JEFFREY
L. LINCER, JAMES NEWLAND, JIM HAN-
NAN, Wildlife Research Institute, Inc., Ramona, CA
U.S.A., JEFF WELLS, U.S. Forest Service, San
Diego, CA  U.S.A.

Over the last 23 yrs, the Wildlife Research Institute
has been conducting Golden Eagle (Aquila chrysaetos)
research in Southern California, and more recently
Southern Nevada, and has accumulated Golden
Eagle and other raptor population data across 22 dif-
ferent mountain ranges in the Mojave and Sonora
Deserts.  The data revealed a trend of few to no Red-

tailed Hawk (Buteo jamaicensis) and Great
and Great Horned Owl (Bubo virginianus)
nesting areas in ranges that contained active
Golden Eagle territories.  Predation by the
eagles on these two raptors is the suspected
cause of the population variance.  Additionally,
in areas with a high proportion of Red-tailed

Hawk and Great Horned Owl active territories,
few Golden Eagle active nests were documented.
Data and population distribution maps will be
shared that reflect these proportions across the

following mountain areas: Hodges, Mule, Palo Verde,
Chuckwalla, Little Chuckwalla, Orocopia, Big Maria,
Little Maria, McCoy, Coxcomb, Palen, Eagle, Cot-
tonwoods, Hexie, Santa Rosa, San Jacinto, Clark,
Lucy Grey, McCullough, Sheep Hole, Highland and
the Granite complex.

CONDUCTING AERIAL SURVEYS FORGOLDEN
EAGLES (AQUILA CHRYSAETOS): TECHNIQUES
FOROPTIMALDATA COLLECTION AND
INTERPRETATION

*RENÉE RIVARD, (rrivard@wildlife-research.org),
DAVE BITTNER, CHRIS MEADOR, JEFFREY
L. LINCER, JIM HANNAN, Wildlife Research In-
stitute, Inc., Ramona, CA  U.S.A.

In addition to following U.S. Fish & Wildlife Service
recommendations noted in the 2010 Interim Golden
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Eagle technical guidance (Pagel et al. 2010) and the
Draft Eagle Conservation Plan Guidance (Gould and
Schmidt 2011), important lessons that have helped
the Wildlife Research Institute develop robust aerial
survey methods will be shared.  Examples of various
techniques that are critical for documenting, assessing
and confirming observations made in flight will be
reviewed including the use of digital cameras with
high-quality zoom lenses, post-survey review of pho-
tographs by at least two Golden Eagle (Aquila
chrysaetos) biologists, appropriate nest and territory
criteria for classifying occupancy and productivity sta-
tus, the importance of experience and proper aerial
survey training of Golden Eagle biologists, a power-
ful yet versatile helicopter and experienced pilot, as
well as pre-survey mapping, virtual flights, and prepa-
ration for possible constraints.  The Wildlife Re-
search Institute’s Golden Eagle Team has
accumulated thousands of hrs of Golden Eagle aerial
survey experience across desert and mountain envi-
ronments throughout Southern California, Nevada
and Baja California, Mexico, while conducting its
Golden Eagle research over the last 23 yrs.

THE POTENTIAL FOR LONG-TERMMONITOR-
ING OFGYRFALCON AND PEREGRINE FALCON
BREEDING POPULATIONS USING UNDERGRAD-
UATE STUDENTS: AN APPARENT INEXHAUSTIBLE
SOURCE OF FUNDING

*ROBERT N. ROSENFIELD (rosenfi@uwsp.edu),
TRAVIS L. BOOM, KURT L. BURNHAM,
BRIAN J. MCCAFFERY, Department of Biology,
University of Wisconsin-Stevens Point, Stevens
Point, WI  U.S.A.

Climate change has caused many recent and rapid
changes in the Arctic ecosystem, where ecological
consequences of climate change are globally underre-
ported.  Predicting and managing for future ecologi-
cal consequences will require establishing integrated,
long-term monitoring studies in a pan-Arctic net-
work.  Unfortunately, conducting field work in the
Arctic is logistically and financially difficult.  Here we
describe a means to extend baseline research on Arc-
tic falcons with long-term funding provided by vol-
unteer undergraduate students.  We used teams of six
to ten undergraduate students from the University of
Wisconsin at Stevens Point to principally collect
non-intrusive genetic samples, and to determine oc-

cupancy and productivity at historical nest sites of
Gyrfalcon (Falco rusticolus) and Peregrine Falcons (F.
peregrinus) on long-term study sites on the Yukon
Delta National Wildlife Refuge, Alaska, and near
Kangerlussuaq, West Greenland, respectively, in each
of four yrs during 2003 – 2010.  Students received
initial, on-site training, and were then minimally su-
pervised.  All field objectives were completed by all
student groups, but some additional effort by experi-
enced researchers was needed in Alaska.  Students
prepared a final report that detailed all logistics and
findings.  This student research required their enroll-
ment in an arctic ecology course and their special
course fees, totaling about $100,000 (US dollar) for
all four yrs, covered theirs and the senior author’s
travel (to, from, and within study sites), lodging, food,
and personal camping equipment costs.  The senior
author readily attracted more student applicants than
could be enrolled in any of the four yrs of research.
We recommend the use of undergraduate student
coursework as a means to procure long-term funding
for and to monitor historical nest sites of Gyrfalcons
and Peregrine Falcons in the Arctic.  Such an en-
deavor will also serve as an example of how to edu-
cate upcoming biologists about Arctic systems.

METHODS FORDETERMINATION OF RAPTOR
MIGRATORY PATHWAYS OVER A LARGE
LANDSCAPE

*HEIDI SEELAND (hseeland@gmail.com), GER-
ALD NIEMI, RONALD REGAL, ANNA PE-
TERSON, Natural Resources Research Institute,
University of Minnesota, Duluth, MN  U.S.A.

Each autumn, tens of thousands of raptors travel
along the northern shore of Lake Superior on their
southbound migration.  While this annual movement
is well known, it has not been quantified.  To address
this issue, we counted migratory raptors from 24 ob-
servation sites along eight transects perpendicular to
the shoreline between Duluth and the Minnesota-
Canada border from mid-Aug. through mid-Nov.
2008.  Our objectives were to design a methodology
to determine the effects of weather, temporal, and
landscape factors on migratory pathways and to pres-
ent results on the usefulness of this methodology in
conservation planning and the protection of migra-
tory pathways.  A total of 4,303 raptors of 14 differ-
ent species were recorded during the 2008 migration
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season.  Exploratory analyses suggested that migra-
tory raptors concentrate near the shoreline of Lake
Superior, particularly mid-day when winds are west-
erly.  Average migration height differed between bu-
teos and accipiters, with > 40% of buteos observed
higher than 100 m above the tree canopy and ≥ 30%
of accipiters observed lower than 100 m above the
tree canopy.  Multiple regression identified significant
factors (P < 0.05) associated with total raptor migra-
tion to be wind direction, hr, temperature, and an-
tecedent wind (R2 = 0.22, n = 564).  Significant
factors associated with buteo migration included
wind direction, hr, temperature, and period (R2=0.26,
n=564) and those associated with accipiter migration
included hr, temperature, antecedent wind, wind di-
rection, and period (R2 = 0.29, n = 564).  With the
increasing popularity of wind power, the cumulative
impacts on birds are of conservation concern.  To
avoid large scale negative effects on migrating birds, it
is imperative that migratory pathways be identified.
Using this methodology, we were able to quantify the
magnitude, timing, weather conditions, and pathways
associated with raptor migratory movements over a
large landscape.

IS AGGRESSIVE NESTDEFENSE BY URBAN
MISSISSIPPI KITES (ICTINIA MISSISSIPPIENSIS)
TRIGGERED BY LANDSCAPE FEATURES?

*BEN R. SKIPPER (ben.skipper@ttu.edu), Depart-
ment of Natural Resources Management, Texas Tech
University, Lubbock, TX  U.S.A., CLINT W.
BOAL, Texas Cooperative Fish and Wildlife Re-
search Unit, Texas Tech University, Lubbock, TX
U.S.A.

Mississippi Kites (Ictinia mississippiensis) have be-
come a common breeding raptor in many areas of the
Southern Great Plains.  This range expansion has re-
sulted in an increase in the number of human-kite
conflicts in urban areas, typified by kites repeatedly
swooping at, and occasionally striking, pedestrians in
an effort to drive them from the nesting area.  Cur-
rently, our understanding of which kites are predis-
posed to cause conflicts and/or what features of the
urban landscape elicit defensive behaviors is limited.
In 2009, we initiated a study to examine patterns of
aggression in a population of kites breeding in Lub-
bock, Texas.  Specifically, we focused on vegetative

and anthropogenic characteristics of kite nesting areas
that may be predictive of aggressive behaviors and ex-
amined correlates of site and mate fidelity with ag-
gressive behaviors in a banded subpopulation of kites.
Nest sites with aggressive and passive kites were simi-
lar for most variables measured except for nest-tree
height and distance to nearest building.  Nests where
aggressive behaviors were consistently displayed were
more likely to be re-occupied by at least one individ-
ual from the previous yr than passive nests (83% vs.
33%, respectively).  Additionally, mate fidelity was
greater at aggressive nests than passive nests.  Taken
together, our data suggest that aggression in kites is
shaped more by characteristics of individual kites
than by environmental features such as vegetation
and anthropogenic structures.

AUTUMNROOST SITE SELECTION INMIGRANT
NORTHERN SAW-WHETOWLS (AEGOLIUS

ACADICUS) IN THE CENTRAL APPALACHIANS

AURA STAUFFER, Pennsylvania Department of
Conservation and Natural Resources, Harrisburg PA
U.S.A., *C. SCOTT WEIDENSAUL (scottweiden-
saul@verizon.net), Ned Smith Center for Nature and
Art, Millersburg, PA  U.S.A.

Little has been published about stopover behavior
and ecology in migrant Northern Saw-whet Owls
(Aegolius acadicus). Using radio-telemetry over nine
seasons (Oct.-Jan.), we located 203 diurnal roost sites
in the central Appalachian Mountains of Pennsylva-
nia, assessing habitat preferences and roost character-
istics.  In early autumn, owls used both hardwood and
evergreen species, switching to almost exclusively
evergreens following leaf-drop; conifers comprised
83% of roost sites overall, with pitch pine (Pinus
rigida) comprising 59% of all roosts, followed by east-
ern white pine (P. strobus, 22%) and various oaks
(Quercus spp., 8%).  Owls rarely used the same roost
more than 2 d consecutively, moving up to 7 km be-
tween roosts, but often returning to previously used
roost sites over the course of time.  Roost height var-
ied from ground level to 32 m, averaging 12.5 m.  On
two occasions, different individuals occupied the
same roost branch on consecutive days.  Average
canopy height, canopy cover, average shrub height,
and understory stem density at roost sites were com-
pared with randomly selected locations.
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SHORT-EAREDOWLOCCURRENCE ON
GRASSLAND BIRD SURVEYS IN SEVENMID-
WESTERN STATES DURING 1988-2010

*SCOTT R. SWENGEL (swengel@naba.org),
ANN B. SWENGEL, Baraboo, WI  U.S.A.

We conducted > 7,000 unlimited width daytime tran-
sects ( > 3,600 km of walking) of butterflies and grass-
land birds during 1988-2010 in units of native prairies
and old fields in seven midwestern states (IL, IA, MN,
MO, ND, SD, WI).  The most Short-eared Owls
(Asio flammeus) were recorded at Buena Vista and
Leola Grasslands, two Wisconsin state wildlife areas
managed primarily for Greater Prairie-Chickens.  We
also found small numbers of Short-eared Owls at
Osage Prairie, MO, and Ordway Prairie, SD, but none
on walking transects at any other site.  Relative abun-
dance of Northern Harrier (Circus cyaneus) on these
surveys approximately corresponds to that of Short-
eared Owls, but Northern Harriers occurred on more
sites and had smaller fluctuations in abundance than
Short-eared Owls.  Units where we recorded presence
of Short-eared Owls that yr had higher mean dead
plant litter scores than other units at the site, signifi-
cantly so at Buena Vista and nearly so at Leola.  Mean
plant litter in the non-owl units at Short-eared Owls
sites was also higher than mean litter in other non-
Short-eared Owls sites, grouped by type (prairie, old
field) and state.  Primary management at most other
sites is large-scale rotational burning with some brush-
cutting.  A few sites have relatively little management,
and during our study period in MO (1992-99) a num-
ber of sites were managed primarily with rotational
haying.  Management at Buena Vista and Leola is
noteworthy for the relatively small management units
given the large size of these grasslands, relatively little
managed per yr, the considerable effectiveness of brush
control, and the variety of management types used but
often zoned to remain as long-term graze-only, hay-
only, burn-only, or idled units.

SITEOCCUPANCYDYNAMICS OF A CALIFORNIA
SPOTTEDOWL POPULATION (STRIX

OCCIDENTALIS OCCIDENTALIS) IN THE CENTRAL
SIERRANEVADA

*DOUGLAS J. TEMPEL (temp0059@umn.edu),
RALPH J. GUTIERREZ, Department of Fisheries,
Wildlife, and Conservation Biology, University of
Minnesota, Saint Paul, MN  U.S.A.

I assessed the site (i.e., territory) occupancy dynamics
of California Spotted Owls (Strix occidentalis occiden-
talis) over an 18-yr period in the cen-
tral Sierra Nevada.  I conducted a
multi-season analysis that in-
corporated site extinction
and colonization probabil-
ities to estimate long-
term trends in site
occupancy and to
identify factors that
may influence detec-
tion probabilities.  The
best model, which had 100.0% support based on
Akaike’s Information Criterion model weights, indi-
cated that site extinction increased over time in a log-
linear trend while site colonization declined in a
log-linear trend.  Thus, site occupancy probability
steadily declined over my study and was correlated
with the observed numbers of territorial owls on the
study area.  The initial site occupancy probability
(�1993) was estimated to be 1.00 (SE = 0.00), com-
pared to an occupancy probability in the study’s final
yr (�2010) of 0.61 (SE = 0.06).  These results were not
an artifact of my sampling design (i.e., surveys only
being conducted at occupied sites in the early yrs of
the study) because the entire study area was surveyed
in 1993 and owls did not colonize any “new” territo-
ries after 1997.  I also found that within-yr detection
probability increased strongly after owls were initially
detected at a site (�initial = 1.13, 95% C.I. = 0.91 to
1.36) and when owls were nesting at a site (�repro =
1.41, 95% C.I. = 1.12 to 1.69).  The occupancy de-
cline I detected was contrary to recent mark-recap-
ture analyses that suggested the population has been
stable during my study period.  This discrepancy
should be investigated further because it may affect
this subspecies’ current status under the Endangered
Species Act.  The U.S. Fish and Wildlife Service has
twice denied listing of the subspecies, partly due to
mark-recapture studies (including this one) which
suggested that populations in the Sierra Nevada were
stable.
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AVIAN PREDATORS PLAY A KEY ROLE IN POPU-
LATION REGULATION AND ENERGY FLUX OF
THE ARCTICTUNDRA FOODWEB

*JEAN-FRANCOIS THERRIEN (jean-
francois.therrien.3@ulaval.ca), Département de Bi-
ologie and Centre d’Études Nordiques, Université
Laval, Québec, QC  Canada, and Hawk Mountain
Sanctuary Association, Orwigsburg, PA  U.S.A.,
GILLES GAUTHIER, Département de Biologie
and Centre d’Études Nordiques, Université Laval,
Québec, QC  Canada, JOËL BÊTY, Département
de Biologie and Centre d’Études Nordiques, Univer-
sité du Québec à Rimouski, Rimouski, QC  Canada.

At the top of food webs, birds present a diverse suite
of predators in many ecosystems.  In the Arctic tun-
dra, the Snowy Owl (Bubo scandiacus), the Rough-
legged Hawk (Buteo lagopus), the Peregrine Falcon
(Falco peregrinus), the Long-tailed Jaeger (Stercorarius
longicaudus) the Parasitic Jaeger (S. parasiticus) and
the Glaucous Gull (Larus hyper-
boreus) all feed on small mam-
mals such as lemmings
(Dycrostonyx and Lemmus sp.),
the main herbivores.  It has been
suggested that predation pressure by
those predators could limit or even
regulate herbivore numbers.  However,
empirical data aiming to answer such
questions are rare.  Since 2004, we moni-
tored numerical (variation in numbers)
and functional (variation in diet and
consumption rates) responses of avian
predators in relation to the abundance of
prey.  Our results provide evidence that
predation pressure is substantial and could limit her-
bivore numbers during the snow-free period.  More-
over, by tracking Snowy Owls with satellite
transmitters, our results suggest that those birds could
limit herbivore numbers on a broad continental scale,
given their long-distance post-breeding movements.
Furthermore, the satellite tracking allowed us to show
that Snowy Owls, known specialist predators of the
terrestrial ecosystem, rely on marine resources during
winter.  Those observations suggest that allochtho-
nous subsidies from the marine ecosystem could ulti-
mately affect the functioning of the tundra food web
by supporting dense populations of predators when
terrestrial resources are unavailable.

POPULATIONDYNAMICS ANDDIETOF AN IS-
LANDPOPULATIONOFBARNOWLS (TYTO ALBA) 

*SARAH K. THOMSEN (sthomsen@sfu.ca),
Simon Fraser University, Burnaby, BC, Canada, and
A. LAURIE HARVEY, Channel Islands National
Park, Ventura, CA, USA

Barn Owl (Tyto alba) distribution includes many is-
lands worldwide, including Santa Barbara Island,
which is located 60 km off the coast of California and
at 2.6 square km is the smallest of five islands com-
prising the Channel Islands National Park.  We de-
scribe the population dynamics and diet of
cliff-nesting Barn Owls on this island in response to
varying densities of their primary prey, an island en-
demic subspecies of deer mouse (Peromyscus manicula-
tus elusus), and the seasonal influx of nesting seabirds.
Deer mice are the only mammal on the island and ex-
hibit cyclic dynamics during which they can reach ex-
tremely high densities (over 900/ha) followed by
sharp declines.  Barn Owl abundance increases dra-
matically in response, from a low of three to as many
as 30 owls counted along a 7.5 km trail transect.
However, in years when mice are less numerous,
Barn Owls also prey on nocturnal seabirds such as
the Xantus’s Murrelet (Synthliboramphus hypoleu-
cus scrippsi), a state Threatened species.  Since

over half the world’s population of this
small alcid nests on this island, mortal-
ity of breeding individuals could have a
significant impact on an already declin-
ing population.  Therefore, we initiated

studies in 2011 to 1) describe habitat use of
Barn Owls (with line transects and telemetry)

and 2) describe rodent prey availability in various
habitats (with track tubes) in order to investigate how
predation on murrelets varies with the availability of
alternative prey and with habitat use of Barn Owls.
We report results from the pilot season, a year with
relatively high mouse density and low murrelet preda-
tion.  Track tube indices showed greater mouse activ-
ity in murrelet nesting areas than habitats further
away from the shoreline, and Barn Owls were also
more frequently detected on line transects through
murrelet habitat.  We will discuss the implications of
our results for this island ecosystem.  
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THE EFFECT OF CARBOFURAN POISONING
ANDOTHER ILLEGAL PERSECUTIONMETHODS
ONRAPTOR POPULATIONS IN SCOTLAND

*RUTH E. TINGAY (dimlylit100@hotmail.com),
Wildlife International Network, UK.

Raptors in the UK have been subjected to poisoning
and other methods of persecution for several cen-
turies.  Legal persecution was particularly prominent
during the late 1800s, coinciding with the popularity
of driven grouse shooting.  During this period, rap-
tors were considered to be ‘vermin’ and a threat to the
survival of game birds reared for sport shooting on
private estates.  As a result, many raptors were sys-
tematically eradicated with catastrophic population-
level effects.  By the early 1900s, several species had
become extinct in Scotland, including the White-
tailed Sea Eagle (Haliaeetus albicilla), Goshawk (Ac-
cipiter gentilis), Red Kite (Milvus milvus) and Osprey
(Pandion haliaetus).  Other species managed to avoid
extinction, but suffered severe range contraction as a
direct result of persecution, including the Hen Har-
rier (Circus cyaneus), Peregrine (Falco peregrinus),
Eurasian Buzzard (Buteo buteo) and Golden Eagle
(Aquila chrysaetos).  Legal protection for raptors was
first introduced in 1954, and over the following 50 yrs
society’s perception of birds of prey improved.  Sev-
eral raptor re-introduction projects continue to aid
the recovery of some species such as the White-tailed
Sea Eagle and the Red Kite, along with further na-
tional and international legislation designed to pre-
vent raptor persecution.  However, such legal
protection is only effective if it is properly policed and
enforced with adequate resources.  Multiple peer-re-
viewed studies published during the last ten yrs
demonstrate that illegal raptor persecution is wide-
spread and relentless in 21st Century Scotland, and it
is affecting the recovery of several important raptor
populations, including Golden Eagles, Red Kites,
Hen Harriers and Goshawks.  Poisoning, and partic-
ularly the use of baits laced with carbofuran on grouse
moors, is central to this issue.

NOCTURNAL ACTIVITY RANGE AND BEHAVIOR
INMIGRANT ANDWINTERINGNORTHERN
SAW-WHETOWLS (AEGOLIUS ACADICUS)  IN
THE CENTRAL APPALACHIANS

*C. SCOTT WEIDENSAUL
(scottweidensaul@verizon.net), Ned Smith Center
for Nature and Art, Millersburg, PA  U.S.A., ANNA
FASOLI, Nanty Glo, PA  U.S.A., ANDREW
WEBER, Penn State University, University Park, PA
U.S.A., KIM ROMANO, Lawrenceville, GA
U.S.A., ANNAH PANCI, Eagle River WI  U.S.A.

Little has been published about activity range size
and nocturnal behavior in migrant and wintering
Northern Saw-whet Owls (Aegolius acadicus).  Using
triangulation telemetry, we tracked 15 owls over two
autumn and winter seasons (Oct.-April) to plot their
movements, activity ranges and roost sites.  We found
Northern Saw-whet Owls using up to 351 ha over a
12-night period, and traveling up to 4.5 km and 190
m in elevation between roost sites and hunting loca-
tions; overlap between foraging areas and roost sites
was rare.  Tracked activity suggests a bimodal forag-
ing pattern, with active hunting occuring 1-3 hr after
dark and 1-3 hr before dawn.  Tracked owls showed
an avoidance of edges and forest openings, at variance
with previously published studies of western populations.

OWLOCCURRENCE IN SEVERAL OF EL SAL-
VADOR’S PROTECTED AREAS

*JANE NOLL WEST (jane_west@fws.gov), U.S.
Fish & Wildlife Service Midwest Regional Office,
Bloomington, MN  U.S.A.

I studied owl occurrence (number of individuals per
km of trail/night) from spontaneous calls and re-
sponses to broadcast vocalizations in three of El Sal-
vador’s protected natural areas: Parque Nacional
Montecristo, Parque Nacional El Imposible and
Bosque Nancuchiname.  Sixty permanent survey sta-
tions were spread at 200 m intervals over six; 2 km
trails (10 stations per trail) with each protected area
having two transect routes.  During 2002, the tran-
sect routes with stations were set up and a test of the
spontaneous calls method was run for the 60 stations.
A total of 73 repetitions of each survey method were
completed in March and April of 2003-2005 and
2007-2011 (eight yrs).  Nine species of owls were
heard (Tyto alba, Megascops trichopsis, Megascops
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cooperi, Bubo virginianus, Glaucidium brasilianum,
Strix fulvescens, Ciccaba virgata, Pulsatrix perspicillata,
c.f. Asio stygius) in the protected areas.  Vocalizations
of seven species (Tyto alba, Megascops cooperi, Bubo
virginianus, Glaucidium brasilianum, Strix fulvescens,
Ciccaba virgata, Pulsatrix perspicillata) were recorded.
The maximum number of individuals of a species
heard at a transect point was six Ciccaba virgata at an
El Imposible transect point during 2004.

ASSESSINGTHEGENETICDIVERSITY AND
DISTINCTNESS OF EASTERNNORTH
AMERICANGOLDEN EAGLES

*MARIA WHEELER
(maria.s.wheeler@gmail.com), BRADY PORTER,
Department of Biological Sciences, Duquesne Uni-
versity, Pittsburgh, PA  U.S.A., TODD KATZNER,
Division of Forestry and Natural Resources, West
Virginia University, Morgantown, WV  U.S.A.

This study examines the extent to which historical
reintroductions of western Golden Eagles (Aquila
chrysaetos canadensis) into eastern North America
have influenced the genetic structure of contemporary
eastern populations.  Though geographically and po-
tentially reproductively isolated from their western
U.S. counterparts, the eastern Golden Eagle popula-
tion was augmented by multiple independent translo-
cations of western birds between 1981 until 2006.
We are evaluating the level of genetic distinction be-
tween eastern and western populations via comparing
sequences of the mitochondrial cyt b gene and of ten
microsatellite loci.  Genetic material has been ac-
quired primarily from naturally shed feathers from
contemporary wild and captive birds as well as from
historical museum specimens, to allow comparison of
these two populations both before and after the rein-
troductions.  Average cyt b sequence divergence be-
tween populations is 0.303%, with 0.314% sequence
divergence across all specimens.  The two most diver-
gent individuals vary by 1.02%, from two contempo-
rary eastern birds.  Similarly, Bayesian analysis of
microsatellite data has not revealed any definitive
clustering of populations.  These data indicate that
the modern populations of eastern and western
Golden Eagles are not currently distinct from one an-
other.  Work with historic specimens is beginning to
compare genetic differences pre-introductions with
those in the present population.  Results of this study

have the potential to impact not only the manage-
ment of Golden Eagles in the eastern U.S., but also
conservation planning for other species.

CONSERVATION STATUS OF SHORT-EARED
OWLS (ASIO FLAMMEUS) IN THE UNITED
STATES ANDCANADA

*DAVID A. WIGGINS
(david.wiggins@gmail.com), Hallkved, Uppsala, Swe-
den.

Short-eared Owls (Asio flammeus) are considered a
species of conservation concern in many areas of their
North American range, but coordinated conservation
efforts have not yet taken place.  A major factor keep-
ing this species ”off the radar” of responsible Federal,
Provincial and State agencies is that accurately moni-
toring breeding (and wintering) population trends is
difficult given the species’ nomadic nature.  Nonethe-
less, the available long-term data suggest significant
declines across the North American range.  Probable
causes for these declines (in some areas of the species’
range) include habitat loss, habitat degradation, dis-
turbance during the breeding season, and collisions
with automobiles, transmission lines, and wire fences. 

BALD EAGLES AS AGENTS OF CORMORANT
CONTROL INNORTHERNMINNESOTA

*STEVE K. WINDELS (steve_windels@nps.gov),
Voyageurs National Park, International Falls, MN
U.S.A.

Double-crested Cormorant (Phalacrocorax auritus;
hereafter “cormorant”) populations have rebounded
dramatically throughout the Great Lakes region over
the last 40 yrs since DDT and other contaminants
were banned.  In many areas, cormorants are actively
managed to reduce conflicts with human uses.  Bald
Eagles (Haliaeetus leucocephalus) have also experienced
a population increase throughout much of their range
in the Great Lakes region as contaminant levels de-
clined.  Bald Eagles are primarily known as fish-
eaters or scavengers, but they also have been known
to predate on cormorants and other colonial water-
birds.  Recent evidence from the Voyageurs National
Park area suggests that Bald Eagles may be causing
local declines in the cormorant population directly
through predation and indirectly through disturbance
to nesting adults.  Mortality of four of 25 adult radio-
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tracked cormorants was attributed to Bald Eagles in 2008-2009, with at least three of the events happening
away from the cormorant colony.  More than 30% of Bald Eagle nests surveyed in June 2009 (n = 30) and 2010
(n = 30) contained feathers or bones from adult or nestling cormorants.  Bald Eagles were implicated in predat-
ing more than 150 cormorant chicks over several days in August 2009 at one cormorant colony, causing com-
plete failure of that breeding colony.  Repeated disturbance by visiting eagles caused two local colonies to
abandon before most eggs could hatch in 2010.  Adult cormorants will flush from the nesting colony when Bald
Eagles approach or land, exposing eggs and small chicks to predation by co-nesting gulls.  Similar data collected
in 2011 will also be reported.

Dr. SCOTT LANYON

Are vultures more closely related to storks or to hawks?  Are falcons and hawks thought to be closely
related?  You are probably thinking to yourself, “Who knows!  The classification keeps changing so
often I can’t remember who is related to whom!!”  Dr. Lanyon will review recent advances in uncover-
ing the evolutionary relationships of modern species and how our changing understanding of these
evolutionary relationships leads to changes in raptor classification.  He will also provide an update on
discoveries made in recent years regarding where raptors fit on the Tree of Life and insights about
their evolutionary history.

Scott Lanyon is currently serving as Head of the Department of Ecology, Evolution, and Behavior at
the University of Minnesota, Twin Cities where, in his non-administrative time, he conducts compar-
ative phylogenetic studies of behavioral and morphological evolution in birds.  He is a second genera-
tion avian systematist having grown up at the American Museum of Natural History’s Kalbfleisch
Field Research Station where his father (Wesley Lanyon) was the field station’s director and AMNH
Curator of Birds.  Scott received his Master’s from Indiana University and Ph.D. from Louisiana
State University.   He served as Curator of Birds at the Field Museum of Natural History in Chicago
for ten years before coming to the University of Minnesota in 1995 as Director of the Bell Museum of
Natural History and as an Associate Professor in the Department of Ecology, Evolution and Behav-
ior.  He is a past Vice President of the American Ornithologists’ Union, currently serves as Chair of
the Board for Audubon Minnesota, and Chairs the Steering Committee for the Minnesota Breeding
Bird Atlas.

Plenary Speaker
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The current need to develop alternative energy sources has resulted in a steep increase in the amount
of energy produced by wind turbines. As the number of turbines continues to proliferate worldwide,
the potential for wind farms to adversely affect raptors, especially during migration can only increase.

Organizer: Anna Peterson (University of Minnesota Duluth, USA)

Golden Eagles in Eastern North America breed in Canada and winter in the Appalachian Mountains
from Maine to Georgia and along the northern Mississippi River Valley. Historically this population
bred in New England but was extirpated in the late 1990s. Compared to the population west of the
Mississippi, the eastern population is small (300-500 breeding pairs), and remarkably poorly under-
stood. Recent research on the breeding, migration, and wintering ecology of these eagles suggests that
they may be behaviorally distinct from birds in the rest of the continent. The relatively small size of
the eastern population makes it particularly vulnerable to threats such as lead poisoning, incidental
trapping, habitat loss, and turbine collision. Presentations will address the history of the Golden Eagle
in the East, breeding ecology, migration patterns and behavior, and wintering ecology, as well as ge-
netic parameters that may distinguish this population. 

Organizers: Libby Mojica (Center for Conservation Biology, USA), Dave Kramar (Virginia Tech,
USA)

Two decades ago Aegolius owls were poorly understood across North America. A relatively simple
concept, cooperative targeted migration banding of Northern Saw-whet Owls (A. acadicus) has begun
to change that. Northern Saw-whet Owls are now the most banded owl in North America. While ex-
tensive research has been conducted on Tengmalm’s Owls (A. funereus funereus) in Europe, the North

American Boreal Owl (A. f. richardsoni) has received much less attention. The two other
species in this genus the Unspotted Saw-whet Owl (A. ridgwayi) and Buff-
fronted Owl (A. harrisii) are the least known in this group.

Organizers: David F. Brinker (Maryland Department of Natural Resources,
USA), David H. Johnson (Global Owl Project, USA), Scott Weidensaul (Ned
Smith Center for Nature and Art, USA).

SPECIAL SYMPOSIA
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The Short-eared Owl is a species-in-decline with movements across the
three North America countries. This symposium will focus on studies of
survey techniques, ecology, satellite telemetry and conservation issues on
this a wide spread, nomadic species. The symposium will be followed by an
open round table discussion on techniques for using satellite telemetry on
owl species.

Organizer: Geoff Holroyd (Environment Canada) 

Raptors often suffer elevated levels of chemical exposure due to their trophic position atop both
aquatic and terrestrial food chains. In some cases exposure continues for years after an anthropogenic
source is reduced or eliminated. In addition, new chemicals with different modes of action are contin-
ually introduced. We propose to bring researchers with expertise on legacy chemicals (e.g.,
organochlorines, PCBs) together with researchers working on contaminants of recent and current
concern (e.g., organophosphates, endocrine disrupting compounds, anti-coagulant rodenticides,
or organic Hg) to survey and evaluate the current threats to raptor populations from anthropogenic
chemicals.

Organizers: Matthew A. Etterson (U.S. Environmental Protection Agency, USA), Gerald J. Niemi
(University of Minnesota Duluth, USA) 

The William C. Andersen Memorial Award is given to both the best student oral and poster presen-
tation at the annual RRF meeting. This award can only be given to a student once per degree (bache-
lor, master, or doctorate). To be eligible, a student must be senior author and presenter of the paper or
poster.

The William C. Andersen Award was established in 1982 in memory of Bill Andersen, who drowned
in 1980 while canoeing the Churchill River in Manitoba during a Peregrine Falcon survey. Dr. An-
dersen was a chemistry professor, but his first love was raptors. He established the Ornithology Re-
search Center at Otero Jr. College in La Junta Colorado, as a medium for raising funds for the field
research he conducted with his students. His interest in raptors of southeastern Colorado grasslands
naturally evolved into developing a solution to the universal problem of raptor persecution. He estab-
lished a rehabilitation facility and tirelessly lectured to service clubs and school groups about the bene-
fits of raptors. He was a strong supporter of the RRF and a number of students accompanied him to
each of the annual meetings. His enthusiasm, sincerity, and humor sparked an interest in raptors
among many of his students and associates.
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CONTINENTALMOVEMENTS OF SHORT-EARED
OWLS AS SHOWN BY BANDING AND SATELLITE
TELEMETRY

CHRISTIAN ARTUSO, DEBBIE  BADZINSKI,
TRAVIS BOOMS, JIM R. DUNCAN, MARCEL
A. GAHBAUER, GEOFF L. HOLROYD (geof-
frey.holroyd@ec.gc.ca), JIM A. JOHNSON, PETER
NYE, HELEN E. TREFRY, Environment Canada,
Edmonton, AB  Canada.

Short-eared Owls (Asio flammeus) breed from the arc-
tic to southern U.S. and winter from southern
Canada to central Mexico.  This simple range de-
scription ignores the high variability in the occur-
rence of this species dependent on the abundance of
small mammals, their primary food.  Bird banding
encounters provide limited information on the species
movements.  Small, 9.5 gm, solar powered satellite
transmitters provide continuous and real-time infor-
mation on the movements of Short-eared Owls.  In
the past three yrs transmitters have been placed on
this species from Alaska to eastern North America.
The transmitters indicate that some owls appear to
have a ‘migration’, but many others are ephemeral
with large scale breeding dispersal. This poster will
summarize a wide variety of telemetry studies across
the continent.

ANALYSIS OF BANDING ANDRECOVERYDATA
FOR RED-TAILEDHAWKS (BUTEO JAMAICENSIS)
IN THENORTHEASTERN U.S.A.

JASON M. BAIRD, JOAN L. MORRISON
(joan.morrison@trincoll.edu), Environmental Science
Program, Trinity College, Hartford, CT  U.S.A.

Banding has been an effective long-term method for
evaluating movement patterns and dispersal for some
bird species, including raptors.  We used band recov-
ery data obtained from the USGS Bird Banding Lab-
oratory to examine distances and directionality
between banding and recovery locations for 787 Red-
tailed Hawks (Buteo jamaicensis) banded in Connecti-
cut, Massachusetts, New Hampshire, New York,
Rhode Island, and Vermont between 1925 and 2010.
We investigated relationships between hawk age and
distance travelled, and we discuss implications for un-

derstanding natal dispersal and philopatry.  We also
evaluated relationships between season and latitudinal
movement.  Hawks banded as nestlings in the North-
east were recovered from 27 U.S. states and four
Canadian provinces.  Hawks banded as adults tended
to move shorter distances than younger hawks, and
only 33% of adults were recovered outside the state in
which they were banded, although individuals were
recovered as far away as Florida and Alabama.  Most
recoveries took place in colder seasons than corre-
sponding bandings.  Hawks that were recovered in
the winter following their summer banding showed a
stronger directionality towards the south, and hawks
that were recovered south of their banding site were
recovered during a colder season than when they were
banded.  Along with limited information from radio-
tagged breeding pairs of hawks showing yr round res-
idence, information from this broader recovery
dataset contributes to our understanding of move-
ment and migration patterns in this common species.

EFFECTS OFMETHYLMERCURY ONREPRODUC-
TION IN AMERICAN KESTRELS ANDCOMPARI-
SONTO EFFECTSOBSERVED INOTHER AVIAN
SPECIES

RICHARD S. BENNETT (bennett.rick@epa.gov),
U.S. Environmental Protection Agency, Duluth, MN
U.S.A., PETER. H. ALBERS, WILLIAM.A.
LINK, WAYNE. C. BAUER, JOHN.B. FRENCH,
U.S. Geological Survey, Patuxent WRC, Beltsville,
MD  U.S.A., MICHEAL T. KOTERBA, U.S. Geo-
logical Survey, Maryland Science Center, Baltimore,
MD  U.S.A., RONALD ROSSMAN, U.S. Environ-
mental Protection Agency, Grosse Ile, MI  U.S.A.,
KEITH G. SAPPINGTON, U.S. Environmental
Protection Agency, Washington, D.C. U.S.A.

To assess the effects of methylmercury (MeHg) on
the survival and reproduction of birds, several con-
trolled-dose laboratory studies have been conducted
over the yrs on a variety of avian species, but none of
the previous studies measured reproductive effects in
a flesh-eating species.  In this study, breeding pairs of
captive American Kestrels (Falco sparverius) were ex-
posed to 0, 0.75, 2.0, 3.2, 4.6, or 5.9 ppm MeHg dry
weight in the diet and subsequent reproduction was
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measured.  Egg production, incubation performance,
and number of eggs hatched decreased markedly be-
tween 3.2 and 4.6 ppm MeHg dry weight in the diet.
The percent of eggs hatched declined at doses above
0.75 ppm MeHg, with no eggs hatching at 5.9 ppm.
Nestling survival and fledging success decreased in a
dose-related manner for all treatments.  Dietary con-
centrations of ≥ 4.6 ppm MeHg were associated with
total fledging failure.  Mercury concentrations in a set
of 19 collected ‘second’ eggs were related to the re-
productive responses of kestrels to dietary MeHg.
Concentrations of Hg in eggs from the 5.9 ppm diet
group (mean 19.1 ppm wet wt.) are higher than egg
concentrations reported for wild birds, and higher
than those from feeding studies using dry commercial
food containing 5 ppm MeHg.  The relationships be-
tween MeHg dietary exposure and reproductive ef-
fects observed in this study will be compared to
effects observed in studies using other avian species
with a goal of refining the effects characterization
needed for population-level risk assessment.  This ab-
stract does not necessarily reflect EPA policy.

INTEGRATED POPULATIONMODELING OF
SPARSEDATA FROM ANOPEN POPULATION OF
THREATENED SOUTHEASTERN AMERICAN
KESTRELS

JESSI L. BROWN (jessilbrown@gmail.com), Ecol-
ogy, Evolution and Conservation Biology Graduate
Program, University of Nevada, Reno, NV  U.S.A.,
MICHAEL W. COLLOPY, Academy for the Envi-
ronment, University of Nevada, Reno, NV  U.S.A.

Integrated population models (IPMs) offer enhanced
abilities to explore population dynamics, especially
when considering sparse data sets commonly associ-
ated with threatened or endangered populations. We
analyzed the recent population trends of a population
of Southeastern American Kestrels (Falco sparverius
paulus) associated with a network of nest boxes in
north-central Florida, U.S.A.  Although the sub-
species is of conservation concern, little is known
about demographic vital rates or population trajecto-
ries.  We used Bayesian IPMs that simultaneously
considered mark-recapture data sets, fledgling pro-
duction, and population surveys to assess recent pop-
ulation growth rates, productivity, and demography.
We further evaluated the potential of the nest box
population to serve as a source to the surrounding

population that used natural cavities by comparing
local and overall population growth rates, apparent
survival probabilities, and recapture probabilities be-
tween an IPM that explicitly modeled immigration
and one that did not.  Overall population growth
rates suggested that the population was stable, even
though immigration was apparently important with
approximately 0.3 female immigrants per resident fe-
male kestrel each yr. Explicitly modeling immigration
resulted in lower estimates of juvenile kestrel apparent
survival probability, suggesting that a large proportion
of locally produced juveniles emigrated rather than
recruited locally.  These results emphasize the utility
of data sets from the monitoring of nest boxes, as well
as the potential contribution of juveniles fledged from
nest boxes to the regional population.  The IPM ap-
proach allowed effective modeling of real-world data
sets, including sparse data that are typically character-
istic of threatened populations.

THE 2010 ONTARIO PEREGRINE FALCON SUR-
VEY – A SUMMARY REPORT

JENNIFER CHIKOSKI (jenn.chikoski@ontario.ca)
and LISA NYMAN, Ontario Ministry of Natural
Resources, c/o Centre for Northern Forest Ecosystem
Research, Thunder Bay, ON CAN

Ontario participated in the 2010 nation-wide Pere-
grine Falcon survey. This is the 9th national survey
since 1970.  Results of the 2010 Ontario Peregrine
Falcon (Falco peregrinus) survey identified 119 territo-
ries; the highest number of territories to be confirmed
in the province.  The 119 sites were comprised of 71
confirmed nesting attempts, 29 territorial pairs, and
19 single birds occupying territories.  There continues
to be two types of nesting habitat in Ontario; Pere-
grine Falcons that nest on natural cliff habitat prima-
rily in northern Ontario and Peregrine Falcons that
nest on urban features including buildings, bridges
and stacks in southern Ontario.  Lake Superior Basin
continues to support the highest number of cliff nest-
ing birds with 69 cliff territories, two bridge territo-
ries and one territory located on a stack.  Forty-one
new sites were located in 2010 compared to the 2005
survey. Several previously documented sites were not
active in 2010 and some sites were not able to be sur-
veyed. Fifty of the 119 territories successfully pro-
duced young, the most ever recorded in Ontario, and
at least 140 chicks were assumed to have fledged.
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After the 2010 survey, three historical cliff nesting
sites are now re-occupied in Ontario.  An estimated
productivity of 2.80 chicks per successful nest and 2.0
chicks/nest attempts were confirmed.  There were 67
young Peregrine Falcons banded at both urban and
cliff nesting sites. Twenty-six species of birds were
identified as prey remains from 13 nest sites in north-
ern Ontario.  The results of this survey indicate that
the Peregrine Falcon population in Ontario continues
to expand and recover.  There continue to be many
historical nest sites and potential natural cliff habitat
un-occupied.

EFFECTS OF LOST ANDDISCARDED FISHING
TACKLE ONNESTLING BALD EAGLES IN
VOYAGEURS NATIONAL PARK

PETER P. DATEMA, LATICE FUENTES, De-
partment of Forestry and Natural Resources, Clem-
son University, Clemson, SC  U.S.A., HENRY T.
PITTMAN, U.S. Geological Survey and University
of Arkansas Fisheries and Wildlife Research Co-op
Unit, Fayetteville, AR  U.S.A., WILLIAM W.
BOWERMAN, Department of Environmental Sci-
ence & Technology, University of Maryland, College
Park, MD  U.S.A., WILLIAM BRIDGES, Depart-
ment of Applied Economics and Statistics, Clemson
University, Clemson, SC  U.S.A., LELAND H.
GRIMM, Voyageurs National Park, International
Falls, MN  U.S.A., TERYL G. GRUBB, U.S. Forest
Service, Rocky Mountain Research Station, Flagstaff,
AZ  U.S.A.

Voyageurs National Park (VNP) is a water-based
park with abundant resources that attracts recre-
ational fisherman from all over North America. There
are growing concerns regarding the impacts of lost or
discarded fishing tackle on the aquatic ecosystem. Be-
cause of the Bald Eagles’ (Haliaeetus leucocephalus)
diet and foraging behavior, they are susceptible to the
ingestion of and entanglement in fishing tackle. Since
1989, annual banding activities on Rainy, Namakan,
and Kabetogama Lakes have allowed for the evalua-
tion of long term effects of anthropogenic activities
on Bald Eagle productivity. The objectives of this
study are to 1) evaluate the effects of discarded fish-
ing tackle on nestlings, 2) report the presence of
tackle, observed abnormalities and nest productivity,
and 3) determine if there are any relevant correla-
tions. From 1989 to 2010, 321 nests were visited and

440 nestlings were sampled. The average productivity
at VNP was 1.40 nestlings per occupied nest. Field
crews observed 34 instances of fishing tackle present.
There were five instances where nestlings were found
dead at or near the nest with two of these deaths di-
rectly caused by an encounter with fishing tackle.
There was no significant difference among the means
of the lakes for tackle incidence and prevalence, how-
ever, there were a significant increase in fishing tackle
incidence (F = 12.21, p = 0.0008) and prevalence (F =
12.24, p = 0.0008).  Injury prevalence and incidence
over time had no significant difference (F = 2.1807, p
= 0.1440 and F = 1.9847, p = 0.1631 respectively).
Death incidence and prevalence were not significant
either (F = 0.8452, p = 0.3609 and F = 0.8100, p =
0.3711 respectively).

EVALUATION OF RAPTORDENSITY IN THE
AGRICULTURAL LANDSCAPES OF CENTRALNE-
BRASKA

THOMAS L. FREEMAN (freemantl@unk.edu),
Department of Biology, University of Nebraska at
Kearney, Kearney, NE  U.S.A.

Wintering raptor populations were studied in Buffalo
and Kearney counties in central Nebraska as part of a
pilot project evaluating the application of variable cir-
cle plot methodology to an immense agricultural
landscape.  Distance data were collected from 114
plots distributed along county roads, covering approx-
imately 318,000 hectares, using binoculars, laser
range finders and hand-held GPS.  While no raptors
were detected at the majority of sample sites, 48 rap-
tors were successfully identified with corresponding
distance measurements.  Species encountered in-
cluded Red-tailed Hawk (Buteo jamaicensis), Ameri-
can Kestrel (Falco sparverius), Bald Eagle (Haliaeetus
leucocephalus), Northern Harrier (Circus cyaneus) and
Turkey Vulture (Cathartes aura) with calculated densi-
ties of 24.4 ± 9.2, 4.6 ± 3.9, 0.9 ± 0.6, 0.5 ± 0.3 and
1.8 ± 1.6 per 1,000 hectares ± SEM, respectively.
Unfortunately, several species known to occur in the
study area were not detected in any of the samples.
These findings indicate that variable circle plot meth-
ods can be successfully applied to many species occur-
ring in the study area; however, other methodology or
modified methodology would be required to ade-
quately sample difficult to detect species.



R a p t o r  R e s e a r c h  Fo u n d a t i o n  A n n u a l  M e e t i n g  �  O c t o b e r     �  Duluth, Minnesota

80

A COMPARISON OF THE BREEDING BIOLOGY
OFWILD ANDCAPTIVE RELEASEDWESTERN
BURROWINGOWL (ATHENE CUNICULARIA) IN
SOUTHWESTMANITOBA

ALEXANDRA FROESE
(alexandra.froese@gmail.com), Department of Biol-
ogy, University of Winnipeg, Winnipeg, MB
Canada.

The Western Burrowing Owl (Athene cunicularia) is
designated as an endangered species in Canada due to
its severe and ongoing population decline.  Burrowing
Owls once occupied most of the grassland Prairie
Provinces and the southern interior of British Co-
lumbia.  No single factor has been identified as caus-
ing the decline of Burrowing Owls, however several
factors are thought to limit their success, including:
habitat loss and fragmentation, loss of burrows, de-
creased prey, and increased predation.  In Manitoba,
known nesting populations have declined from 76
pairs in 1982 to less than 10 pairs in recent yrs.  The
Species at Risk Act’s recovery strategy for the Bur-
rowing Owl in Canada outlines specific goals and ob-
jectives to promote the recovery of Burrowing Owls
to their historic range.  The long term recovery goal
specifically for Manitoba is to reestablish a self-per-
petuating, well-distributed, wild breeding population
to their 1993 historical range (23 pairs).  Due to lim-
ited data available in Manitoba about the species with
no specific ecological examination of food habits,
home range, and/or dispersal, fulfilling specific recov-
ery goals is difficult.  The short term goal of this
study is to begin a reintroduction program to increase
Burrowing Owl populations in Manitoba, and to
identify limiting factors that affect the owl’s survival
in the province.  The breeding biology of captive re-
lease and wild populations will be evaluated including
diet, home range/habitat use, nesting and hatching
success, survival, and dispersal.  The long term goal of
this study is to reestablish a self-sustaining Burrowing
Owl population and range to 1993 Manitoba levels.
This study will also define breeding habitat character-
istics for Burrowing Owls in southwest Manitoba
which will facilitate monitoring, adaptive manage-
ment, and identify additional release sites for Burrow-
ing Owls beyond the period of this research. A
summary of data collected to date will be presented.

GEOSPATIAL APPROACHTO EVALUATING BALD
EAGLEHABITAT ANDCARRYINGCAPACITY IN
THE STATE OFMICHIGAN

LATICE FUENTES (laticef@gmail.com), School of
Agricultural, Forest & Environmental Sciences,
Clemson University, Clemson, SC  U.S.A.,
WILLIAM W. BOWERMAN, Department of En-
vironmental Science and Technology, University of
Maryland, College Park, MD  U.S.A., DAVID A.
BEST, Environmental Contaminants Program, U.S.
Fish & Wildlife Service, East Lansing, MI  U.S.A.,
JAMES G. SIKARSKIE, College of Veterinary
Medicine, Michigan State University, East Lansing,
MI  U.S.A.

Since the sudden decline of the Bald Eagle (Haliaee-
tus leucocephalus) population in the mid 20th century,
the species has been monitored extensively through-
out the United States.  Monitoring efforts in Michi-
gan have resulted in the collection of 50 yrs of data.
Productivity and spatial data show that the popula-
tion has rapidly increased and expanded throughout
the state primarily due to the banning of DDT and
PCBs.  Currently, there are over 900 breeding areas,
each containing one pair of breeding adult Bald Ea-
gles in the state of Michigan.  With this success
comes the necessity to adequately manage Bald Eagle
habitat to promote the health of the population.  A
habitat suitability model (HSM) was developed for
Bald Eagle breeding pairs using tools in ArcGIS to
identify potential high-quality habitat.  The total area
of the highest quality habitat was approximately
50,000 km2 with a maximum theoretical carrying ca-
pacity of about 25,000 breeding pairs. These data as-
sumed each pair was defending a 2 km2 breeding
area, and breeding areas were adjacent and clustered
in high-quality habitat. A circular packing coefficient
of 0.9069 was applied in order to represent a more re-
alistic breeding area shape which resulted in a carry-
ing capacity of approximately 23,000 pairs.  This
information provided insight into the future of
Michigan’s Bald Eagle population and of possible
density-dependent equilibrium or decline associated
with reaching carrying capacity. In addition, wildlife
managers and landowners alike can utilize this infor-
mation to better manage property to enhance the suc-
cess of the Bald Eagle population.
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CHALLENGES IN CREATING AN AMERICAN
KESTREL BODY CONDITION INDEX BASED ON
SIZE-ADJUSTEDMASS

JULIE A. HEATH, ERIN H. STRASSER
(erin.strasser@gmail.com), MARK A. FOSTER,
Department of Biological Sciences, Boise State Uni-
versity, Boise, ID  U.S.A., LINA BARDO, DAVID
M. BIRD, Avian Science and Conservation Centre,
McGill University, QC  Canada.

Size-adjusted mass is a common body condition
index (BCI) used to estimate non-structural energy
reserves (fat and protein).   BCIs are calculated from
ratios of mass divided by a morphometric(s) or resid-
uals of a regression between mass and a morphomet-
ric(s).  The morphometrics used in BCIs must
accurately account for structural size to obtain accu-
rate and precise energy reserve estimates and, ideally,
BCIs should be validated with comparisons to true
fat and protein reserves.  Many studies of American
Kestrels (Falco sparverius) have included BCIs in eco-
logical analyses; unfortunately, few studies have re-
ported how well morphometrics reflected structural
size, or provided validation of BCIs relative to inde-
pendent measures of energy reserves.  We evaluated
relationships among several commonly used and non-
traditional morphometrics and mass to better under-
stand which morphmetrics may best reflect structural
size for two kestrel populations: captive birds at
McGill University in Montreal and free-living
kestrels in southwestern Idaho.  We also compared
BCIs based on different morphometrics with subjec-
tive fat scores.  Our data showed few strong (r > 0.5)
relationships among morphometrics and few positive
relationships between each morphometric and mass.
Moreover, correlations were dependent on gender and
location.  Morphometric(s) that accurately reflect
kestrel structural size remains to be determined.
Similarly, not all BCIs positively correlated with sub-
jective fat scores and correlations were dependent on
gender, suggesting that BCIs perform differently be-
tween sexes.  Males and females will mostly likely
have different size correction factors, and information
from both genders should not be combined to create
one size correction factor for kestrels.  We suggest
that future research explore alternative morphomet-
rics to account for structural size and validate BCIs
with direct fat and protein measures.  Until BCIs are
validated, mass and additional qualitative informa-

tion, such as fat scores, may be the best approach for
analyses of condition.

GPS TRACKING OFGOLDEN EAGLES ON PRO-
POSEDWIND FARM SITES ANDREFERENCE
AREAS IN SWEDEN

TIM HIPKISS (tim.hipkiss@slu.se), HOLGER
DETTKI, FRAUKE ECKE, BIRGER HÖRN-
FELDT, Department of Wildlife, Fish & Environ-
mental Studies, Swedish University of Agricultural
Sciences, Umeå, Sweden.

In Sweden, large scale wind energy development may
pose a threat to the Golden Eagle (Aquila chrysaetos),
a protected species which breeds throughout much of
the northern forest region.  Using GPS tracking, we
aim to study the movements and ranging behaviour
of Golden Eagles in five territories before and after
wind farm establishment, and in five unexploited ref-
erence territories.  The aim of the project is to advise
the wind energy industry on “eagle friendly” place-
ment of wind farms.  Juvenile and adult Golden Ea-
gles have been fitted with solar-powered GPS units,
which provide positions up to six times per hr.  Dis-
persal of juveniles and ranging behaviour of territorial
adults will be presented, and used to discuss implica-
tions for wind farm establishment.

IMPACTS OFWINDTURBINES ON BUTEONEST-
ING SUCCESS AND FLEDGLINGMORTALITY IN
THE COLUMBIA PLATEAU ECOREGION

PATRICK S. KOLAR
(patrickkolar@boisestate.edu), MARC J.
BECHARD, Raptor Research Center, Department
of Biological Sciences, Boise State University, Boise,
ID  U.S.A.

As wind energy development has expanded through-
out the Columbia Plateau Ecoregion (CPE) and Co-
lumbia River Gorge, very little data has been
published that pertains to the response of breeding
hawks or their young to wind power development.
Currently, most information on the relationship be-
tween raptors and wind turbines comes from pre-and
post-construction nest surveys and mortality moni-
toring on wind project areas.  Our study will use a
gradient-response design to identify how the spatial
distribution of wind turbines may affect nesting suc-
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cess of breeding adult hawks and mortality of juve-
niles in three sympatric Buteo species.  During the
2010 and 2011 breeding seasons, we located a total of
120 hawk nests [16 Ferruginous Hawks (Buteo re-
galis), 38 Red-tailed Hawks (Buteo jamaicensis), and
66 Swainson’s Hawks (Buteo swainsoni)] within 5 km
of the nearest wind turbines and monitored nests
until juveniles fledged.  Additionally, 60 nestling
hawks (10 Ferruginous Hawks, 27 Red-tailed Hawks,
and 23 Swainson’s Hawks) were radio-marked over
the two seasons and tracked until dispersal from the
study area in order to record location information and
determine sources of mortality.  Of the 30 nestlings
radio-marked in 2010, seven mortalities were docu-
mented, none directly related to wind turbines.  We
will report on final nesting success and juvenile mor-
tality upon completion of the 2011 summer field sea-
son.  This study will provide needed information on
juvenile hawk mortality and other potential impacts
to breeding hawks from wind turbines within the
CPE, which may also be relevant to wind projects na-
tionwide.  In addition, the information will be useful
to developers when determining where to place tur-
bine strings in order to minimize potential impacts to
breeding hawks.

AGEINGNORTHERN SAW-WHETOWLS
(AEGOLIUS ACADICUS) FROMREMIGIALMOLT
PATTERNS

NOVA MACKENTLEY, EUGENE JACOBS,
Linwood Springs Research Station, Stevens Point,
WI U.S.A.; DAVID EVANS, Duluth, MN  U.S.A.

Molt patterns of migrant Northern Saw-whet Owls
(Aegolius acadicus) were studied at three locations in
the Great Lakes region (Stevens Point, WI; White-
fish Point, MI; and Duluth, MN).  We used molt
patterns of birds recaptured from a previous molt sea-
son that were originally aged as hatching-yr (no
remigial molt).  Of the 223 known age individuals,
128 (58%) were second-yr (SY), 61 (27%) were third-
yr (TY), 30 (14%) were fourth-yr (4Y), 12 (5%) were
fifth-yr (5Y), one (0.45%) was sixth-yr (6Y), and one
(0.45%) was seventh-yr (7Y).  Using these known age
birds, we were able to identify definitive molt patterns
for the SY, TY and 4Y age classes.  One hundred and
twenty-seven of our 128 (99%) known SY birds
matched the previously published SY molt pattern.

Of the TY birds, 36 (59%) fit the published TY molt
pattern.  Of the 30 known 4Y saw-whets, 19 (63%)
were consistent with our 4Y pattern.  Birds that ex-
hibited the TY or 4Y patterns were correctly aged (>
95%), but not all birds in those age classes showed
these patterns.  We encountered some birds that
matched an incorrect age category, including one 4Y
that matched the SY category, two 5Y that matched
the TY category, and one TY, one 5Y, and one 8Y
that matched the 4Y category.  Out of the entire sam-
ple of 223, six birds (2.6%) matched an incorrect age
category.

NORTHERNGOSHAWK (ACCIPITER GENTILIS)
BREEDING AND PRODUCTIVITY RELATIVE TO
PREY ABUNDANCEWITHIN THE SAWTOOTH
NATIONAL FOREST

ROBERT A. MILLER (RobertMiller7@u.boises-
tate.edu), LAUREN L. LAPINEL, JAY D.
CARLISLE, MARC J. BECHARD, Idaho Bird
Observatory and Raptor Research Center, Depart-
ment of Biological Sciences, Boise State University,
Boise, ID  U.S.A., DENA SANTINI, Minidoka
Ranger District, Sawtooth National Forest, Burley,
ID  U.S.A.

The health of an ecosystem is dependent upon the
interactions within and among species.  Predator-prey
interactions often have a disproportionately larger in-
fluence on ecosystem health and ecosystem functions
than other interactions.  As a result, predator-prey in-
teractions must be understood and evaluated as part
of any ecosystem health monitoring program.  As a
top predator within the South Hills of Sawtooth Na-
tional Forest, the Northern Goshawk (Accipiter gen-
tilis) provides an ideal model for studying
predator-prey interactions. The isolated nature of the
mountain range and naturally fragmented forest
structure found within the South Hills exhibit the
constraints of island biogeography as the top identi-
fied food source of Northern Goshawks worldwide,
tree squirrels of genera Sciurus and Tamiasciurus, are
naturally absent.  To better understand the current
status and role of the Northern Goshawk in this
unique ecosystem and its impact on ecosystem health
we measured Northern Goshawk occupancy and pro-
ductivity for comparison with historic measurements.
In 2011, we located nine occupied nests located
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within 22 historic territories, for an occupancy rate of
41% which is comparable to the 40% occupancy rate
measured during a ten yr study between 1994 and
2003.  While occupancy was near average, productiv-
ity fell short of historic benchmarks.  We then related
Northern Goshawk productivity and nest success to
forest structure, forest health, and prey abundance to
identify the most important ecosystem influences af-
fecting Northern Goshawk success.  This study pro-
vides novel data on Northern Goshawk prey
consumption and the relationship of consumption to
prey abundance, forest structure and forest health, all
of which are important to our understanding of the
status of Northern Goshawks and their role in the
ecosystem.  This study has had an important influ-
ence on future management actions within the South
Hills of the Sawtooth National Forest.

A UNIFIED APPROACH FOR USINGTELEMETRY
TO ASSESS RISKSTO ANDTAKE OFGOLDEN
EAGLES (AQUILA CHRYSAETOS) IN RENEWABLE
ENERGY LANDSCAPES

ROBERT K. MURPHY (robert_murphy@fws.gov),
Division of Migratory Birds, U.S. Fish & Wildlife
Service – Southwest Region, Albuquerque, NM
U.S.A.

Telemetry is the primary tool for documenting spatial
use patterns and mortality of Golden Eagles at re-
newable energy projects in the western United States.
Telemetry units currently being used are mainly PTT
(platform transmitter terminal) and GSM (global
system for mobile communications) modules with
GPS (global positioning system) capacity.  I outline a
draft protocol for field methods and data handling,
and summarize approaches to assessing utilization
distribution with emphasis on pre- and post-con-
struction assessment of renewable energy facilities.
Researchers using telemetry on Golden Eagles
(Aquila chrysaetos), whether for renewable energy as-
sessment or other purposes, must look beyond their
study questions and consider how they can help ad-
dress critical range wide information needs for the
species, such as sources of mortality, age-specific sur-
vival rates, natal dispersal patterns, and evidence of
regional breeding populations and connectivity.  By
incorporating simple, universal details into their
methods, researchers can collaboratively support
strong meta-analyses with broad inferential value and

in many cases help support replicated study designs in
an adaptive management framework.  My summary
of basic aspects and ongoing debate over telemetry
applications for Golden Eagles includes a plea to re-
searchers to incorporate universal design components
in their studies and to share data.

DETECTABILITY OFMIGRATING RAPTORS

ERIC G. NOLTE (ericnolte@u.boisestate.edu),
JULIE A. HEATH, Department of Biological Sci-
ences, Boise State University, Boise, ID  U.S.A.,
GREGORY S. KALTENECKER, Idaho Bird Ob-
servatory, Boise, ID  U.S.A.

Annual counts of migrating raptors are used as in-
dices of population size.  To ascertain accurate trends
from index counts over time, the proportion of the
population being counted must remain constant.  As
such, sources of variation in the proportion counted
should be identified and either corrected for or elimi-
nated.  Detectability, narrowly defined as the proba-
bility of a visible bird being recorded, is one source of
error.  We used a dependent double-observer method
to quantify the detectability of raptors at the annual
fall raptor migration count at Idaho Bird Observa-
tory’s Boise Ridge Hawkwatch in 2009 and 2010 (65
d, 390 hrs, n = 6,873).  We modeled detectability
with a suite of Huggins closed-capture removal mod-
els, then selected and averaged models according to
Akaike’s Information Criterion (AICc).  Our model
includes covariates for observer identity, apparent dis-
tance, species, day of the season, and weather.  Indi-
vidual detectability with two observers varied from
0.27 to 0.96 (median = 0.70, IQR = 0.16).  By con-
trolling factors that affect detectability, or by adjust-
ing counts to account for detectability, raptor
observatory organizations may be able to produce
more confident trend assessments, thereby better in-
forming timely management decisions.

DETERMINING REASONS OFNESTING FAILURE
AND BROODREDUCTION OF SNAIL KITE
(ROSTRHAMUS SOCIABILIS PLUMBEUS) NESTS ON
THE KISSIMMEE CHAIN OF LAKES

JEAN M. OLBERT (olbertjean@ufl.edu), W.M.
KITCHENS, University of Florida, Gainesville, FL
U.S.A.
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When attempting to set up a management plan for
an endangered avian species such as the Snail Kite
(Rostrhamus sociabilis plumbeus), it is important to
identify both the proximate and ultimate causes of
the endangerment.  An integral part of determining
the proximate causes of a species’ decline is determin-
ing causes of reproductive failure as well as assessing
reproductive success.  Along with juvenile survival
and recruitment, nest success plays a fundamental role
in population growth.  Documentation of Snail Kite
nesting failure occurred in the 2010 and 2011 breed-
ing seasons within the Kissimmee Chain of Lakes
with a focus on Lake Tohopekaliga, Florida.
Throughout the breeding season, 12 causes of nesting
failure and brood reduction were documented along
with several other potential predators.  The leading
causes of nest failure were abandonment by the adults
and predation by yellow rat snakes (Elaphe obsoleta
quadrivittata).  With these results and a greater work-
ing knowledge of snail kite nesting biology managers
can then employ more accurate methods of protecting
the critical nesting locations from competitors, preda-
tors, and from human disturbance.

HOWLANDSCAPE ANDCLIMATE CHANGE AF-
FECTOCCUPANCY OFWINTERING RAPTORS IN
THEMORLEY NELSON SNAKE RIVER BIRDS OF
PREY NATIONAL CONSERVATION AREA

NEIL A. PAPROCKI (npaprock@yahoo.com),
JULIE A. HEATH, Department of Biological Sci-
ences, Boise State University, Boise, ID  U.S.A.

Anthropogenic activities are recognized as drivers
bringing about global change.  Shrub-steppe is one of
the most threatened ecosystems in North America
due to expanding human development and the pres-
ence of invasive species.  How these processes impact
raptor communities and intensify as a result of global
climate change is an unresolved question.  The goal
of this research was to determine how landscape and
climate change are affecting wintering raptor occu-
pancy patterns in the Morley Nelson Snake River
Birds of Prey National Conservation Area (NCA) of
southwest Idaho.  We conducted fixed-radius point
counts at 100 sites in the NCA during the 2010 win-
ter following protocols used to monitor these same
point count sites from 1991-1994.  We then com-
pared raptor occupancy patterns, habitat changes via
satellite imagery, and local and regional weather data

to historical records from 1991-1994.  Results show
that the local climate of the NCA is moving signifi-
cantly towards warmer, less severe winters (F1,27 =
11.75, P = 0.002), with less snow cover (F1,27 = 8.45,
P = 0.007).  Results also show wildfires have contin-
ued to support invasion by non-native grasses such as
cheatgrass (Bromus tectorum).  The most numerous
raptor species observed during the 2010 winter were
similar to the historical record.  However, some
species have shown changes in abundance, including:
American Kestrels (Falco sparvarius), Golden Eagles
(Aquila chrysaetos), Northern Harriers (Circus cyaneus),
Prairie Falcons (Falco mexicanus), Red-Tailed Hawks
(Buteo jamaicensis), and Rough-Legged Hawks (Buteo
lagopus).  American Kestrels showed a significant in-
crease in occupancy from eight occupied sites in 1991
to 18 occupied sites in the 2010.  This is consistent
with other data on wintering kestrels in Idaho, and is
likely a result of warmer winters facilitating increased
winter residency in some species.  While landscapes
continue to lose native vegetation, climate change may
be altering the winter range of several key North Amer-
ican raptors, influencing their conservation planning.

RAPTOR SURVEYS IN AGRICULTURAL ANDNAT-
URALHABITATS OF SOUTHERN FLORIDA USING
POINT COUNTS ANDROADSIDE SURVEYS

ELISE V. PEARLSTINE (epearls@ufl.edu), JUAN
SEBASTIAN ORTIZ, MARIA ALEJANDRA
MILLAN, Department of Wildlife Ecology and
Conservation, IFAS, University of Florida, Belle
Glade, FL  U.S.A.

We conducted four yrs of point counts in the Ever-
glades Agricultural Area (EAA) and nearby natural
habitat in southern Florida.  The EAA consists of
280,000 hectares of sugarcane, rice, sod and winter
vegetables.  There are very few trees, brush or other
vertical structures such as telephone poles throughout
most of the area other than alongside the few paved
roads and in small rural towns.  Within the agricul-
tural fields, roads are mainly unpaved and are bor-
dered by low vegetation and crops.  Nearly all raptor
observations occurred in fall, winter and spring and
consisted of non-resident individuals.  We randomly
established point count locations on transects along
dirt and gravel roads adjacent to fields and separated
by at least 500 m with most of the points occurring at
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least 1,000 m apart.  Point counts lasted five min and
individuals were counted if they were perched or
hunting, not when flying actively between points.
We conducted roadside surveys from a moving vehi-
cle along a main road (U.S. Route 27).  We drove
slowly along the road and stopped whenever a raptor
was seen either perched or flying.  Each observation
was geo-referenced and the species was recorded
along with habitat type.  Both roadside surveys and
point counts documented similar patterns of occur-
rence between natural and agricultural habitat for
some species like Osprey (Pandion haliaetus) and
Black Vulture (Coragyps atratus).  Red-tailed Hawks
(Buteo jamaicensis) and American Kestrels (Falco
sparverius) were less frequently counted in agricul-
tural habitat during point counts compared with
roadside surveys, likely because perches were scarce or
absent away from roads.  More species were observed
during point counts, possibly because uncommon
species were detected more frequently by this method.

SEXDETERMINATION OFNORTHERN SAW-
WHETOWLS (AEGOLIUS ACADICUS) BASED ON
DNA SAMPLES COLLECTED AT BEAVERHILL
LAKE, ALBERTA

CHUCK PRIESTLEY
(chuck@STRIXecological.ca), GEOFFREY HOL-
ROYD, D. LISA TAKATS PRIESTLEY, STRIX
Ecological Consulting, Tofield, AB  Canada.

Considerable controversy has surrounded the deter-
mination of sex of migrant Northern Saw-whet Owls
(Aegolius acadicus; herafter “owls”).  We determined
the sex of 363 owls caught in autumns of 2004 and
2005 in central Alberta using DNA extracted from
feathers.  We evaluated sexing criteria proposed by
Weir et al. (1980); Buckholtz et al. (1984); and
Brinker (2000) to identify error rates and sex ratios of
birds in the unknown-sex category.  Of the three sex-
ing criteria, Weir et al. (1980) had the lowest error
rate (1.9%) and the most evenly distributed un-
known-sex category sex ratio (42% male; 58% fe-
male).  Brinker (2000) had the highest error rate
(7.4%), all incorrectly sexed owls were female and fe-
males comprised 90% of the unknown-sex category
using Brinker (2000).  A discriminant function which
used wing chord length and body mass as independ-

ent variables had the lowest error rate and smallest
percentage of owls in the unknown-sex category than
wing chord or body mass alone.  Therefore, a new
sexing table was generated using these two measures.
We recommend that DNA sexing of owls caught in
autumn be repeated in eastern North America to de-
termine if size varies geographically.  In the interim,
we suggest that the discriminant function presented
here be used to sex Northern Saw-whet Owls.

COMPARISON OF REPRODUCTIVE PERFORM-
ANCE OF EXURBAN ANDURBANMISSISSIPPI
KITES (ICTINIA MISSISSIPPIENSIS)

BEN R. SKIPPER (ben.skipper@ttu.edu), Depart-
ment of Natural Resources Management, Texas Tech
University, Lubbock, TX  U.S.A., CLINT W.
BOAL, Texas Cooperative Fish and Wildlife Re-
search Unit, Texas Tech University, Lubbock, TX
U.S.A.

Mississippi Kites (Ictinia mississippiensis) have be-
come a common breeding raptor in many exurban
and urban areas of the Great Plains.  Though Missis-
sippi Kites are underrepresented in the primary litera-
ture, previous studies have indicated a general pattern
whereby urban breeding Mississippi Kites have
greater nest success and productivity than their exur-
ban conspecifics.  To date, however, there is no con-
current study of exurban and urban Mississippi Kites
that supports this general pattern.  In 2010 we initi-
ated a study of exurban and urban Mississippi Kites
breeding ecology in the Southern Great Plains of
Texas.  We located and monitored 61 nests (15 exur-
ban and 46 urban) in 2010.  Daily survival rate was
marginally lower in the exurban population (0.986)
than the urban population (0.995).  Mayfield nest
success was markedly lower in the exurban population
(42.2 %) than in the urban population (73.5 %).
Contrary to the general pattern, productivity (number
of fledglings per successful nest) was greater in the
exurban population (1.4) than in the urban popula-
tion (1.0).  Our preliminary data only partially sup-
port the general pattern of greater reproductive
performance in urban over exurban areas.  As low
sample size may be driving our elevated productivity
in the exurban area, we intend on incorporating data
from 2011 into our final analysis.
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SPATIAL ECOLOGY OFTHREATENEDNORTHERN
CRESTEDCARACARA (CARACARA CHERIWAY) IN
SOUTHCENTRAL FLORIDA

JENNIFER A. SMITH (jensmith@vt.edu), JAMES
D. FRASER, Department of Fish and Wildlife Con-
servation, Virginia Tech, Blacksburg, VA  U.S.A.,
JOAN L. MORRISON, Department of Biology,
Trinity College, Hartford, CT  U.S.A.

Understanding the spatial ecology of animals is an in-
tegral component of conservation management pro-
viding information regarding home range size,
habitat use and movements of individuals.  Here we
begin to assess the spatial ecology of Northern
Crested Caracara (Caracara cheriway), a medium
sized raptor that occurs in a small isolated population
in South Central Florida and is listed as threatened as
a result of habitat loss.  By using two methods, VHF-
and GPS- based telemetry in conjunction with
Hawth’s Tools in ArcGIS v. 9.3, we estimated 95%
fixed density kernel home ranges and habitat use
within home ranges of Northern Crested Caracara
during the reproductive period.  Estimated home
ranges of Northern Crested Caracara ranged between
12.27 km2 and 27.04 km2, and had perimeter lengths
between 12.52 km and 20.83 km.  Within home
ranges, Northern Crested Caracara showed preferen-
tial use of certain habitat types including improved
pasture and rural open, although preferences were not
consistent between home ranges.  The results from
this study provide valuable insight into the spatial
ecology of Northern Crested Caracara and have im-
portant implications for the conservation of this
threatened species in south-central Florida.

THEGENETIC IMPACT OF THEDTT-INDUCED
BOTTLENECK IN ANATURALLY RECOVERED
POPULATION: AN EXAMPLE FROM PEREGRINE
FALCONS BREEDING ONTHE COLVILLE RIVER,
ALASKA

SARAH A. SONSTHAGEN
(ssonsthagen@usgs.gov), GEORGE K. SAGE,
SANDRA L. TALBOT, Alaska Science Center, U.S.
Geological Survey, Anchorage, AK  U.S.A., TED
SWEM, Ecological Services Field Office, U.S. Fish

and Wildlife Service, Fairbanks, AK  U.S.A., CLAY-
TON M. WHITE, Monte L. Bean Museum,
Brigham Young University, Provo, UT  U.S.A.

The unprecedented crash of Peregrine Falcon (Falco
peregrinus) populations during the last half of the
20th century resulted in complete extirpation of the
species in some areas, including major former strong-
holds.  Throughout most of North America, recovery
was augmented by the introduction of captive-bred
Peregrine Falcons, some of non-North American an-
cestry, between 1974 and 1999, to bolster remnant, or
replace extirpated, populations.  Within Alaska how-
ever, populations were allowed to recover naturally
through recruitment and recolonization.  Here we
used microsatellite and mitochondrial DNA
(mtDNA) loci to assess the impact of a severe and
prolonged bottleneck on Peregrine Falcons breeding
on the Colville River, Alaska, which were monitored
prior to, and throughout the decline and subsequent
recovery.  The population bottleneck experienced by
Peregrine Falcons breeding on the Colville River had
a significant impact on genetic diversity.  The historic
population (pre-1960’s) was significantly different
from the 1980’s (bottlenecked) and 2001 (contempo-
rary) populations, based on mtDNA sequence data
(FST = 0.115 and 0.111, �ST = 0.195 and 0.133, re-
spectively).  In addition, private haplotypes were ob-
served in the historic and contemporary populations.
Although temporal variance in allelic frequencies was
not observed among populations based on microsatel-
lite loci, differences in indices of genetic diversity
were observed.  Private alleles were observed in all
populations; the contemporary population has the
highest number of private alleles and the bottle-
necked population had the lowest.  Observed levels of
heterozygosity were similar across timescales, al-
though the historic population had the highest ob-
served heterozygosity, but allelic richness was highest
in the contemporary population.  In addition, a ge-
netic signature of population growth was detected in
the contemporary population whereas the bottle-
necked and historic populations had a genetic signa-
ture of stability, further indicating that the bottleneck
did impact levels of genetic variability in the recov-
ered Colville population.
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GENETIC ANDMORPHOLOGICALDIVERGENCE
AMONGCOOPER’S HAWK POPULATIONS
BREEDING INNORTH-CENTRAL ANDWEST-
ERNNORTHAMERICA

*SARAH A. SONSTHAGEN
(ssonsthagen@usgs.gov), SANDRA L. TALBOT,
Alaska Science Center, U.S. Geological Survey, An-
chorage, AK  U.S.A., ROBERT N. ROSENFIELD,
Department of Biology, University of Wisconsin,
Stevens Point, WI  U.S.A., JOHN BIELEFELDT,
Eagle, WI  U.S.A., ROBERT K. MURPHY, De-
partment of Biology, University Nebraska Kearney,
Kearney, NE  U.S.A., ANDREW C. STEWART,
Victoria, BC  Canada, WILLIAM E. STOUT,
Oconomowoc, WI  U.S.A., TIMOTHY G.
DRISCOLL, Urban Raptor Research Project, Grand
Forks, ND  U.S.A., MICHAEL A. BOZEK, Wis-
consin Cooperative Fishery Research Unit, College
of Natural Resources, University of Wisconsin,
Stevens Point, WI  U.S.A., BRIAN L. SLOSS, Wis-
consin Cooperative Fishery Research Unit, College
of Natural Resources, University of Wisconsin,
Stevens Point, WI  U.S.A.

Species characterized by wide-ranging distributions
and that occupy a variety of habitats often exhibit in-
traspecific morphological variation that may result
from spatial heterogeneity in selection or the stochas-
tic process of genetic drift.  Here we examined the
spatial genetic structure and gene flow among
Cooper’s Hawk (Accipiter cooperii) populations breed-
ing in the northern portion of their range to examine
hypotheses associated with morphological diversifica-
tion among populations.  Cooper’s Hawks appear to
conform to the genetic pattern of an east-west divide.
British Columbia is genetically differentiated from
north-central populations (pairwise microsatellite
FST = 0.128–0.189; mitochondrial DNA �ST =
0.177–0.204) suggesting that Cooper’s Hawks were
restricted to at least two Pleistocene glacial refugia.
The strength of the Rocky Mountains/Great Plains
area as a barrier to dispersal is further supported by
restricted gene flow rates between British Columbia
and other sampled breeding populations.  Divergence
in morphological traits (PST) was also observed
across study areas, with British Columbia and North
Dakota differentiated from Wisconsin and Min-
nesota, a pattern not predicted based on spatial vari-

ance in allelic and haplotypic frequencies.  Compari-
son of PST and FST estimates suggests that hetero-
geneous selection based on prey mass and migratory
behavior appear to be influencing overall body size
and wing chord.  Despite intersite differences in tree
stand density and forest cover, stabilizing selection
appears to be acting on western and north-central
populations although genetic drift could not be ex-
cluded as an evolutionary force influencing the ob-
served divergence in tail length among north-central
sites.

PRELIMINARY RESULTS FROM SATELLITE
TRACKING OFGOLDEN EAGLES IN THE COL-
ORADO PLATEAU REGION

DALE W. STAHLECKER (dale@eagleenviron-
mental.net), Eagle Environmental, Inc., Santa Fe,
NM  U.S.A., ROBERT G. MURPHY, WILLIAM
H. HOWE, BRIAN MILSAP, U.S. Fish & Wildlife
Service, Albuquerque, NM  U.S.A.

A decline in the western U.S. breeding population of
Golden Eagles (Aquila chrysaetos) is suspected and
threats to the population are increasing, but poor un-
derstanding of the species’ population dynamics limit
its conservation.  In spring 2010, we began using
satellite telemetry to study survival, sources of mortal-
ity, natal dispersal, and movements and home range
use of Golden Eagles breeding at the center of the
Colorado Plateau region.  Four of five nestling and
two of four adult Golden Eagles that were instru-
mented with Platform Transmitter Terminals (PTTs)
in New Mexico and northeastern Arizona in the
spring of 2010 (nestlings) and winter of 2011 (adults)
remained alive on 1 July 2011.  Ten of 11 nestlings
instrumented in northwestern New Mexico and
southwestern Colorado during the spring of 2011
had fledged by 1 July 2011.  Three New Mexico 2010
juveniles spent considerable time in southwestern
Colorado during their first yr.  The fourth 2010 juve-
nile remained in northeastern Arizona until late May
2010, then within two weeks moved through Col-
orado, Wyoming, and Nebraska to southwestern
South Dakota before retreating to southeastern
Wyoming. Mid-winter home ranges (95% kernel)
were about 9 km2 for adult females and 31 km2 for
adult males.  Two adults departed breeding territories
for one to five week periods after early February
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2011, moving more than 400 km, but returned and
continued movements within the territories similar to
those before they had departed.  One adult female
was apparently killed in aerial combat within her ter-
ritory, the cause of death of the second adult female
was still under investigation.  Habitat selection and
movement data will be presented.

EXAMINATION OF POPULATION STRUCTURE
ANDGENETICDIVERSITY IN A RECENTLYDE-
CLINING BREEDING POPULATION OF AMERI-
CAN KESTRELS

ELIZABETH A. WOMMACK
(ewommack@berkeley.edu), RAURI C.K. BOWIE,
University of California, Berkeley, CA  U.S.A., RUS-
SEL D. DAWSON, J.MARK SHRIMPTON, Uni-
versity of Northern British Columbia, Prince George,
BC  Canada.

The American Kestrel (Falco sparverius) is North
America’s most numerous species of falcon.  How-
ever, recent demographic data has begun to record a
decrease in the number of individuals at both migra-
tion and nesting sites, especially in the eastern and
northern sections of Canada and the United States.
One important source of information that has not yet
been utilized in this debate is genetic data.  In this
study we examined data from adults (n = 205)
trapped at a breeding population in the boreal forest
of Saskatchewan in 2007 and 2008.  The nest box
program in Saskatchewan has shown a significant de-
cline in occupancy rates over the past 20 yrs.  We
used microsatellite data to look for a loss of genetic
diversity in the population, which could be a sign of a
population bottleneck, and represent genetic evidence
in support of the idea that the North American sub-
species of American Kestrel is declining in numbers
in the northern portion of its range.


