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HUMAN-OSPREY CONFLICTS: INDUSTRY, UTILITIES,
COMMUNICATION, AND TRANSPORTATION

BRIAN E. WASHBURN!
U.S.D.A. Wildlife Services, National Wildlife Research Center, 6100 Columbus Avenue,
Sandusky, OH 44870 U.S.A.

ABSTRACT.—Although often perceived as a species of remote settings, Ospreys (Pandion haliaetus) are highly
adaptable and currently are abundant in many urban and suburban landscapes. Living in close proximity to
humans, Ospreys often come into conflict with people and several important issues require the attention of
and management by natural resource professionals. These include effects on: (1) industry (e.g., foraging at
aquaculture facilities), (2) utilities (e.g., nesting on electric utility power poles and transmission towers),
(3) communication networks (e.g., nesting on cellular towers), and (4) transportation systems (e.g., risks
posed to human health and safety due to Osprey-aircraft collisions). Due to the Osprey’s migratory and
wintering habits, conflicts between Ospreys and humans are generally seasonal in nature (i.e., during the
nesting season); Florida is an important exception. Creative mitigation measures (many currently being
developed and evaluated) that combine effective management and monitoring will provide a better un-
derstanding of human—Osprey conflicts and ensure our successful coexistence with Osprey populations in
the future.

Key WORDS:  Osprey; Pandion haliaetus; bird strikes; conflict; urban areas.

CONFLICTOS ENTRE HUMANOS Y PANDION HALIAETUS: INDUSTRIA, SERVICIOS PUBLICOS,
COMUNICACION Y TRANSPORTE

RESUMEN.—Aunque a menudo es percibida como una especie de sitios remotos, Pandion haliaetus es una
especie altamente adaptable y en la actualidad es abundante en muchos paisajes urbanos y sub-urbanos. Al
vivir en cercania de los humanos, a menudo P. haliaetus entra en conflicto con la gente y varios problemas
importantes requieren de la atencion y el manejo de profesionales de los recursos naturales. Estos pro-
blemas incluyen efectos en: (1) industria (e.g., forrajeo en instalaciones de acuacultura), (2) servicios
publicos (e.g., nidificacion en postes de electricidad y torres de transmision), (3) redes de comunicacion
(e.g., nidificacion en torres de telefonia celular) y (4) sistemas transporte (e.g., riesgos para la salud y
seguridad humanas debido a colisiones entre individuos de P. haliaetus y aeronaves). Debido a los habitos
migratorios y de invernada de P. haliaetus, los conflictos entre esta especie y los humanos son generalmente
estacionales (i.e., durante la temporada de nidificacion); Florida es una excepcion importante. Medidas
creativas de mitigacion (muchas de ellas estan siendo desarrolladas y evaluadas) que combinen un manejo
eficiente y el monitoreo proporcionaran un mejor entendimiento de los conflictos entre P. haliaetus y
humanos y asegurara una coexistencia exitosa con poblaciones de esta especie en el futuro.

[Traduccion del equipo editorial]

The recovery of Osprey (Pandion haliaetus) popu-
lations in the United States of America (U.S.A.)
represents a true conservation success story. Sub-
stantial Osprey population increases and range
expansion have occurred as a result of banning
the use of dichloro-diphenyl-tricholorethane (DDT)
and other organochlorine (OC) insecticides, inten-
sive research and conservation efforts, and recovery
activities (e.g., hacking and translocation pro-
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grams), all of which have been well documented
(e.g., Poole et al. 2002, Henny et al. 2010). The
U.S. Geological Survey Breeding Bird Survey shows
that Osprey populations within the U.S.A. have in-
creased an average of 2.9% each year from 1966 to
2010, with an average annual increase of 5.1% dur-
ing 2000-2010 (Sauer et al. 2011).

Although often perceived as a species of remote
settings, Ospreys are highly adaptable and have
become increasingly abundant in many urban
and suburban landscapes (Poole 1989, Poole et al.
2002). More frequent interactions with humans also

387



388

Figure 1. An Osprey nest built on an aid to navigation
(e.g., channel marker) that poses a conflict. Photo taken by
the author.

means greater opportunity for conflict to arise, with
one example of such conflict being the use of non-
traditional substrates for nesting. As reviewed by
Henny et al. (2010), the first reported Osprey nest
on a human-made structure (i.e., the roof of a
house) was documented in 1835 by John James Au-
dubon in Florida. Ospreys can shift their nesting
habits from using predominantly natural structures
(e.g., live trees, snags) to extensive use of artificial
platforms (e.g., artificial nest supports intended to
benefit Osprey). Along with the use of nesting plat-
forms intended for Ospreys, there has also been
increased use of nests in problematic locations, such
as electric utility, communication, and transporta-
tion structures (e.g., electric utility poles, cellular
towers, and aids to navigation; Fig. 1). This trend
began in the eastern U.S.A. prior to the 1970s (Bent
1937, Henny et al. 1974, Blue 1996, Ewins 1996) and
during the 1980s and 1990s in the western U.S.A.
(Henny and Kaiser 1996, Haughton and Rymon
1997, Henny et al. 2010). Currently, field surveys
show that more than 85% of Ospreys nesting in
various regions of the U.S.A. (e.g., Chesapeake
Bay, New Jersey, Kentucky, Indiana, Wisconsin, Ida-
ho, Oregon) use human-made structures (Watts
and Paxton 2007, Waterbury 2009, Clark and Wurst
2010, Eckstein et al. 2010, Henny et al. 2010, IDNR
2010, Heyden 2011). The Osprey’s ability to exploit,
and possible preference for, human-made struc-
tures for nest locations has also resulted in hu-
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man—-Osprey conflicts outside of North America
(e.g., in Europe; Meyburg et al. 1996).

The Ospreys’ ability to adapt to and prosper with-
in urban and suburban areas, combined with their
recent reproductive success and thriving popula-
tions, has resulted in conflicts between Ospreys
and the electric utility, communication, and trans-
portation (e.g., aviation) industries. Human—Osprey
conflicts vary widely in scope and scale, ranging
from minor conflicts such as an individual Osprey
nest built on a human-made structure (e.g., cellular
tower) to major problems, such as local populations
of Ospreys directly or indirectly impacting human
safety near civilian airports and military airfields
through nesting and movement activities. Creative,
mutually beneficial management and mitigation
practices for both people and Ospreys are needed
to allow for the successful coexistence of Ospreys
and humans, especially in landscapes that are highly
altered by humans.

CONFLICT SITUATIONS

Industry. Aquaculture production. Like other pi-
scivorous birds (e.g., Double-crested Cormorants
[Phalacrocorax auritus]), Ospreys are opportunistic
and sometimes use fish-rearing facilities as foraging
sites. Osprey—human conflicts associated with aqua-
culture production facilities during the breeding
season have been documented and evaluated by
Parkhurst et al. (1992), Pitt and Conover (1996),
and Glahn et al. (1999) in the United States as well
as during the wintering period in Central and South
America by Bechard and Marquez-Reyes (2003) and
Bechard et al. (2007).

Wind energy. Commercial wind-generated electri-
cal energy is the fastest growing energy industry sec-
tor in the world (Manville 2005, 2009). Avian fatal-
ities associated with wind energy facilities, in
particular for raptors, are an important conserva-
tion concern. The effect that proposed large scale
land-based and off-shore wind facilities in the U.S.A.
(e.g., Nantucket Shoals, Massachusetts, and Long
Island, New York) will have on wildlife has yet to
be systematically assessed, but such facilities have
the potential to severely affect resident and migrat-
ing Ospreys and other birds (Johnson et al. 2002,
Manville 2005, 2009).

Utilities. Ospreys frequently build nests on elec-
tric power distribution poles and transmission line
towers (Blue 1996, Henny et al. 2010; Table 1). This
creates conflicts through risks to the birds (i.e., in-
juries and direct fatalities due to electrocutions and
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Table 1.
during 2008-2011.
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Percent of Osprey nests found on various natural and human-made structures during surveys conducted

NEST LOCATIONS (%)

No. OF ARTIFICIAL CELL POWER NAVIGATION
STATE/REGION NESTS NATURAL PLATFORMS TOWERS POLES/LINES AIDS OTHER? REFERENCE
Idaho, north-central 32 21.9 59.4 — 18.8 — 3.1  Waterbury 2009
New Jersey 355 2.0 75.0 8.0 — 4.0 10.0  Clark and Wurst
2010
Indiana 45 8.9 53.3 20.0 17.8 — — Indiana DNR
2010
Wisconsin, central 62 4.8 31.7 9.5 68.3 — 1.6  Eckstein et al.
2010
Kentucky 87 21.8 4.6 6.9 27.6 24.1 149 Heyden 2011

2 “Other” included miscellaneous man-made structures (e.g., buildings, bridges) that were not consistent with the previous categories.

b No Osprey nests were observed on structures within this category.

wire collisions) and damage to equipment and cost-
ly service interruptions to customers, from fires
when Osprey nest material compromises critical
components (Harness and Wilson 2001, APLIC
2006, 2012). Surveys indicate that wildlife (includ-
ing birds) are the third leading cause of power out-
ages in the U.S.A. (Southern Engineering Company
1996), that wildlife are the cause of 10-25% of all
power outages in California and Wisconsin (Kysely
2004, Energy and Environmental Economics 2005),
and that bird-caused outages occur with almost
two-thirds (58%) of utility companies in the U.S.A.
(APLIC 2005).

Communication. The number of communication
towers (e.g., lattice and monopole cellular tele-
phone towers, and tall, lattice guyed digital televi-
sion antennas, among others) is growing exponen-
tially across the U.S.A. (Manville 2005, 2007, 2009).
Communication towers, especially cellular towers,
seem to have characteristics that make these struc-
tures ideal nesting sites for Ospreys (Table 1). Con-
flicts arise when Osprey nest materials interfere with
the function of the transmitting and receiving
equipment on the towers (thus resulting in inter-
ruptions of service) or when repairs and mainte-
nance must be completed.

Transportation. Aids to navigation. Aids to naviga-
tion, more commonly referred to as channel mark-
ers, are structures (e.g., wooden poles, buoys) that
use lights and/or signage to provide important in-
formation to commercial and recreational water-
craft to allow for safe navigation of waterways. Os-
preys frequently use channel markers and other
navigation structures as nesting sites (Olexa 2006,

Watts and Paxton 2007, Heyden 2011; Table 1),
which can influence the efficacy of the navigation
aid by blocking the light and/or signage from view
by watercraft operators (Fig. 1).

Collisions with aircraft. Wildlife-aircraft collisions
(i.e., wildlife strikes) pose a serious safety risk to
both civilian and military aircraft (Sodhi 2002,
Thorpe 2010). Wildlife strikes cost civil aviation at
least $718 million annually in the United States
(Dolbeer et al. 2012). The expansion of breeding
Osprey populations combined with this species’
ability to successfully adapt to human encroach-
ment and development has resulted in a growing
concern to civilian and military aviation. Osprey
commonly nest in coastal and riverine habitats that
are in close proximity to airports and military air-
fields, thus increasing the risk of Osprey-aircraft
collisions. For example, in 2000 an F-15 Strike Eagle
fighter jet stationed at Langley Air Force Base, Vir-
ginia, collided with an Osprey, causing over
$750 000 in engine damage and forcing the pilot
to conduct an emergency landing (Olexa 2006).
Although several examinations of wildlife strikes
with civilian and military have been conducted
(Dolbeer et al. 2000, Zakrajsek and Bissonette
2005, DeVault et al. 2011), there are currently no
available analyses that specifically evaluate Osprey—
aircraft collisions (i.e., Osprey strikes). I conducted
such an analysis to provide a better understanding
of Osprey strikes with civil and military aircraft with-
in the U.S.A.

I obtained all available Osprey-aircraft strike rec-
ords from the Federal Aviation Administration’s
(FAA) National Wildlife Strike Database (NWSD)
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Figure 2.
States Air Force [USAF]) aircraft, 1990-2011.

and the U.S. Air Force (USAF) wildlife strike data-
base from 1990 to 2011. After removing duplicate
records and verifying data quality and integrity, I
conducted a series of summaries and statistical anal-
yses using chi-squared tests (Zar 1996) to better un-
derstand the risk Ospreys pose to civilian and mili-
tary aircraft operations within the U.S.A.

Among the records of the FAA’s NWSD and the
USAF wildlife strike database, there were a total of
255 reported Osprey-aircraft strikes (215 with civil-
ian aircraft and 40 with USAF aircraft) that occurred
during 1990-2011, an average of 11.6 (£1.8 SE)
annually (Fig. 2). The annual number of reported
Osprey strikes to civilian and USAF aircraft (com-
bined) increased (y = 0.68x — 1992.7; R2 = 0.80,
Fi91 = 78.2, P < 0.0001) during this time period,
concurrent with an increase of 46% in commercial
aviation flights in the U.S.A. (USDOT 2013). The
observed increases in Osprey strikes to aircraft likely
resulted from growing Osprey populations, in-
creased reporting of Osprey strike incidents, in-
creased military and/or civilian flights, or a combi-
nation of these factors.

The number of reported Osprey strikes varied
among months (season) for civilian aircraft (y? =
55.9,df = 11, P < 0.0001) but not for USAF aircraft
(x2 = 6.7, df =11, P = 0.82). For civilian aircraft,

Annual number of Osprey-aircraft collisions in the U.S.A. reported for civilian and military (i.e., United

Osprey strikes were highest during summer (May
through August; Fig. 3). This time period coincides
with the Osprey breeding season (Martell et al.
2001, Poole et al. 2002, Washburn and Olexa
2011). Osprey strikes varied (32 = 112.0, df = 3, P
< 0.0001) among times of day (i.e., dawn, day, dusk,
and night) and occurred almost exclusively (96.3%)
during daylight hours, when Ospreys are active
(Poole 1989, Poole et al. 2002, Washburn and Olexa
2011).

Osprey-aircraft collisions occurred in 28 states
and the District of Columbia. Of the 215 reported
Osprey strikes to civilian aircraft, 29.9%, 21.0%, and
13.1% occurred in Florida, New York, and the Dis-
trict of Columbia, respectively. The states with the
highest frequency of reported USAF Osprey-strike
incidents were Florida (37.5%) and South Carolina
(12.5%).

For civilian and USAF aircraft (combined), the
majority of reported Osprey strikes (85.8%) oc-
curred within the immediate airfield environment.
Osprey strikes to aircraft occurred during all phases
of aircraft flight; however, only 3.9% and 6.7% of
the strikes to civilian and USAF aircraft, respectively,
occurred while the aircraft were en route to their
destinations, outside the immediate airfield envi-
ronment. Most Osprey strikes occurred when aircraft
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Figure 3.
Air Force [USAF]) aircraft, 1990-2011.

were ‘“‘on approach’ to the airfields (38.2% of all
strikes), landing (22.2%), or taking off (20.5%).

In almost all reported Osprey-strike incidents
(98.8%), only one bird was involved. On four occa-
sions, two Ospreys were struck by the same aircraft.
The number of reported Osprey strikes to various
sections of the aircraft (i.e., impact locations) varied
for civilian (y2 = 28.7, df = 8, P = 0.0004) and USAF
(x2 = 17.1, df = 8, P = 0.03) aircraft (Table 2).

Table 2.
the bird struck the aircraft) during Osprey-aircraft
collisions with civilian and military (i.e., United States Air
Force [USAF]) aircraft that occurred within the USA, 1990—
2011.

Percent of known impact locations (i.e., where

ImpacT LocAaTION  CIvIL (%) USAF (%) TotaL (%)
Radome/nose 12.7 11.1 12.3
Windscreen 7.8 —a 5.8
Fuselage 9.8 13.9 10.9
Wing 30.5 25.0 29.0
Engine 12.7 27.8 16.7
Landing gear 8.8 8.3 8.7
Weapons system — 8.3 2.2
Tail section 2.0 5.6 2.9
Multiple locations 15.7 — 11.5

2 No strikes to this section of the aircraft were reported.

Month

Reported Osprey—aircraft collisions (%), by month, in the U.S.A. for civilian and military (i.e., United States

laquiaydag
1340320
laquanon
laquaseq

Osprey-aircraft collisions can be costly in regard
to aircraft damage and losses, and result in human
injuries and potential fatalities. The proportion of
Osprey strikes that caused damage to the aircraft
was 39.8% for civilian and 32.5% for USAF aircraft.
The average cost of a damaging wildlife strike (i.e.,
estimate [US$ of damaged parts and repair costs])
to a civilian aircraft was $15 131 per incident (high-
est reported = $100012), whereas the average cost
of a damaging strike to a USAF aircraft was $40270
per incident (highest reported = $750000). In al-
most all cases, Osprey—aircraft collisions resulted in
Osprey mortality. Three of the incidents resulted in
injuries to the pilots of the aircraft.

MANAGEMENT IMPLICATIONS

Mitigation efforts (e.g., nest removal) to reduce
or eliminate specific conflicts between Ospreys and
humans must be conducted within the constraints
and conditions outlined within legislation and their
regulations related to wildlife conservation and
management. Ospreys are protected in the U.S.A.
by the federal Migratory Bird Treaty Act (16 United
States Code 703-712) and its associated regulations.
In addition, individual states may provide legal pro-
tection to Ospreys via state statues, regulations,
or administrative code (e.g., Chapter 68A of the
Florida Administrative Code, Code of Virginia
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29.1-521). Although some states with low overall
populations of Ospreys are encouraging increases
in Osprey breeding and abundance (e.g., Indiana,
Iowa, New Jersey) through installation of artificial
nest platforms and use of hacking towers (Olexa
2006, Clark and Wurst 2010, Eckstein et al. 2010),
other states (e.g., Florida, Virginia) are experienc-
ing high levels of human—Osprey conflicts due to
the large populations of Ospreys in these areas
(FFWCC 2004, Olexa 2006).

Due to the migratory nature of North American
Ospreys (Poole 1989, Poole et al. 2002), the occur-
rence of human-Osprey conflict situations across
the U.S.A. is generally limited to the breeding and
early migration periods, with one notable excep-
tion. Throughout the year, Ospreys in Florida in-
clude a combination of birds that summer (and
breed) in northern states and winter in Florida (ar-
guably much like some human demographics),
birds that breed in Florida and winter in central
or South America, and locally breeding Ospreys that
make nonmigratory post-breeding movements but
remain in Florida throughout the year (Poole et
al. 2002, Martell et al. 2004).

Industry. Aquaculture production. A variety of
methods and techniques, including exclusion, non-
lethal hazing, and lethal control, are available to
reduce the potential of human—Osprey conflicts as-
sociated with aquaculture production facilities
(Salmon and Conte 1981, Bechard and Marquez-
Reyes 2003). Although lethal control (i.e., shoot-
ing) is a commonly used method at aquaculture
facilities in Central and South America (Bechard
and Marquez-Reyes 2003, Bechard et al. 2007), pro-
motion of effective, nonlethal methods (e.g., exclu-
sion netting) has the potential to decrease the oc-
currence of human-Osprey conflicts, and more
importantly, Osprey mortality. This represents an
area of important research and outreach, particular-
ly within Central and South American countries.

Wind energy. Like all migrating birds, Ospreys may
be affected by existing or future wind energy facili-
ties that occur in their migratory pathways. Howev-
er, the nature and extent of such conflict situations
is unknown. Recent advances in satellite tracking
technology might provide particularly useful infor-
mation for determining the potential influence that
wind energy development could have on breeding
and migrating Ospreys (Martell et al. 2001, Wash-
burn and Olexa 2011, Martell et al. 2014) when
such facilities are sited within coastal regions or
offshore areas.
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Utilities. Some state wildlife management agen-
cies provide guidelines and information regarding
processes and recommended procedures for the
management of human-Osprey conflicts (FFWCC
2004, VDGIF 2010). The sociopolitical nature of hu-
man-Osprey conflicts can be particularly important
due to the visibility of Osprey nests in residential
and urban areas, combined with a high level of pub-
lic interest in Ospreys and raptors in general. Con-
sequently, some electric utility and power service
companies are taking proactive approaches (e.g.,
developing protocols and guidelines, effectively us-
ing media and electronic outlets) to reduce the ef-
fects of Osprey nesting on utility poles, power trans-
mission towers, communication towers, and other
utility service structures. Such efforts are employed
to decrease power outages and loss of customer ser-
vice, increase service reliability, and gain valuable
prestige (Kelly and Hodge 1996, Manville 2005,
2009, Eckstein et al. 2010). In emergency situations
where Ospreys may be in danger (e.g., a fire at a
nest on a power transmission tower or electric utility
pole), assistance from state or federal wildlife man-
agement agencies (e.g., U.S.D.A. Wildlife Services,
U.S. Fish and Wildlife Service), and/or licensed
wildlife rehabilitators in resolving these conflicts
may be available for utility companies, public service
providers, and municipalities.

In situations where Ospreys are nesting on human-
made structures and thus may create conflicts, the
addition of an artificial nesting platform (either to
the structure itself or preferably on a pole erected
nearby the nest site) offers a mutually beneficial solu-
tion (APLIC 2006, 2012). Discouraging Ospreys from
using problematic nest sites through modifications to
the structures, concurrent with the installation of the
artificial platform, is an important step in the process
(APLIC 2006). In addition, modification of existing
power distribution poles (e.g., installing avian perch
deterrents, pole caps, thermoplastic coating, bushing
covers, using bird deterrent and line-marking devices,
and appropriately separating phase-to-phase and
phase-to-ground wires, among other practices) can
all reduce Osprey collisions and electrocutions with
pole and line infrastructures (APLIC 2006, 2012).
Nest platforms (APLIC 2006) and line-marking devic-
es (APLIC 2012) can reduce fires, electrocutions, and
collisions with power transmission towers and trans-
mission lines and their static wires. Decreased perch-
ing and nesting should result in less Osprey mortality
and fewer human-Osprey conflicts (Harness and Wil-
son 2001, APLIC 2006, 2012).
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Communication. Increases in communication
tower abundance and distribution (due to increas-
ing demands for utilities and services by a growing
human population), combined with the physical
characteristics of towers that are attractive to nesting
Osprey, appear to be creating the potential for an
abundance of current and future human—Osprey
conflicts. Although detailed information on the
overall occurrence of human-Osprey conflicts relat-
ed to communication towers is currently unavail-
able, such conflicts appear to be widespread and
might be specific to Ospreys during the nesting pe-
riod. Consequently, if human disturbance to Os-
preys and nests (e.g., tower equipment maintenance
activities) could be planned and conducted at times
outside of the breeding season, many conflict situa-
tions could be avoided or mitigated.

The potential effects of low-level, nonthermal ra-
diation emitted from communication towers on
nesting and roosting birds in Europe has been
strongly correlated with feather loss, reduced bird
survivorship, injuries and death, but has yet to be
studied in the wild in North America (see laboratory
and field references cited in Manville 2005, 2009).
Because Ospreys have a propensity to nest on com-
munication towers and other structures close to
them, the possible effects of radiation on eggs, nest-
lings, and adults are of concern, and I suggest this
topic is an area needing considerable further study.

Transportation. Aids o navigation. Aids to naviga-
tion should be modified (e.g., relocation of signage,
addition of perch deterrent devices) to discourage or
prevent Ospreys from nesting on the channel mark-
ers (Olexa 2006). Alternatively, the modification of
navigation aids, such as the addition of an artificial
nesting platform above the structure, can allow for
Osprey nesting without blocking the light and/or
sign and reducing watercraft safety (Heyden 2011).
Similar nesting platforms are already recommended
to address electric distribution pole and transmission
tower nesting issues (APLIC 2006, 2012).

Collisions with aircraft. Human safety issues related
to Osprey-aircraft collisions can be serious. Address-
ing Osprey strike events effectively requires en-
hanced aviator awareness, proper reporting, and
an emphasis on resolving this issue. The reduction
of risk to aviation safety posed by Ospreys and other
wildlife is best effected through the use of an inte-
grated wildlife damage management program,
which likely would include the use of nonlethal haz-
ing and harassment, installation of perch deterrents
on airport structures, possible use of infrasound and

HuMAN-OSPREY CONFLICTS
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audible noise deterrents, pyrotechnics, transloca-
tion or removal of problematic individuals, and a
variety of other tools and techniques (Cleary and
Dolbeer 2005, Olexa 2006). Ospreys often demon-
strate the interesting and dangerous habit of land-
ing on airport taxiways and runways to eat fish. Al-
though the reason for this behavior is unknown
(perhaps it provides the birds with better opportu-
nities to see approaching competitors, such as Bald
Eagles [Haliaeetus leucocephalus]), this habit greatly
increases the risk of Osprey—aircraft strikes and en-
gine ingestions. Active, nonlethal hazing and harass-
ment methods (e.g., use of pyrotechnics) are impor-
tant for deterring this behavior and reducing
Osprey presence within the airport environment.
Other activities designed to reduce Osprey pres-
ence and use of airfields can be also beneficial. The
placement of artificial nest platforms in areas near or
around airports to increase the number of nesting
Ospreys should be discouraged and existing platforms
should be removed. Where practical, forage resources
such as fish should be removed from ponds and wet-
lands within the immediate airfield environment.

SUMMARY

Recent increases in Osprey populations across
North America have resulted in more and diverse
conflicts between humans and Ospreys. The nature
of these conflicts varies considerably with regard to
their scale and scope, and the effects upon Ospreys
and humans. Because of the Osprey’s high visibility,
its use of urban and suburban areas for nesting,
aquatic-based feeding behavior, and increasing
trends for many populations, opportunities for pub-
lic education regarding the resolution of human-
Osprey conflicts abound. These opportunities for
resolution include creative mitigation measures,
many currently being developed and evaluated, that
combine effective management and better monitor-
ing, which ultimately will provide a better under-
standing of human-Osprey conflicts, help reduce
these conflicts, and ensure our successful coexis-
tence with Osprey populations in the future.

ACKNOWLEDGMENTS

Financial and logistical support for this research effort
was provided by the U.S. Department of Agriculture and
the Federal Aviation Administration. I appreciate the assis-
tance provided by Dan Sullivan and Lt. Tiffany Robertson
of the United States Air Force Safety Center. B. Blackwell,
T. DeVault, A. Poole, and two reviewers provided helpful
comments on the manuscript. Any use of trade, product,
or firm names is for descriptive purposes only and does not
imply endorsement by the U.S. government.



394

LITERATURE CITED

AVIAN POWER LINE INTERACTION COMMITTEE [APLIC]. 2005.
Avian protection plan (APP) guidelines. Edison Elec-
tric Institute, APLIC, Washington, DC U.S.A.

. 2006. Suggested practices for avian protection on

power lines: the state of the art in 2006. Edison Electric

Institute, APLIC, and the California Energy Commis-

sion, Washington, DC and Sacramento, CA U.S.A.

. 2012. Reducing avian collisions with power lines:
the state of the art in 2012. Edison Electric Institute
and APLIC, Washington, DC U.S.A.

BECHARD, M.J. AND C. MARQUEZ-REYES. 2003. Mortality of
wintering Ospreys and other birds at aquaculture facil-
ities in Colombia. Journal of Raptor Research 37:292—298.

X , AND H.F. LOPEZ AREVALO. 2007. The threat
of Central and South American aquaculture facilities to
Ospreys and other piscivorous birds. Pages 78-87 in
K.L. Bildstein, D.R. Barber, and A. Zimmerman
[EDps.], Neotropical raptors. Hawk Mountain Sanctuary,
Orwigsburg, PA U.S.A.

BENT, A.C. 1937. Life histories of North America birds of
prey, Vol. 1. United States National Museum Bulletin,
No. 167, Washington, DC U.S.A.

BLUE, R. 1996. Documentation of raptor nests on electric
utility facilities through a mail survey. Pages 87-95 in
D.M. Bird, D.E. Varland, and J.J. Negro [EDSs.], Raptors
in human landscapes: adaptations to built and cultivated
environments. Academic Press, San Diego, CA U.S.A.

CLARK, K. AND B. WURST. 2010. The 2010 Osprey project in
New Jersey. New Jersey Division of Wildlife, Woodbine,
NJ US.A.

CLEARY, E.C. AND R.A. DOLBEER. 2005. Wildlife hazard man-
agement at airports, a manual for airport personnel,
Second Ed. U.S. Department of Transportation, Feder-
al Aviation Administration, Office of Airport Safety and
Standards, Washington, DC U.S.A.

DevVaurt T.L., J.L. BELANT, B.F. BLACKWELL, AND T.W. SFA-
MANS. 2011. Interspecific variation in wildlife hazards to
aircraft: implications for airport wildlife management.
Wildlife Society Bulletin 35:394—402.

DOLBEER, R.A., S.E. WRIGHT, AND E.C. CLEARY. 2000. Rank-
ing the hazard level of wildlife species to aviation. Wild-
life Society Bulletin 28:372-378.

X , J. WELLER, AND M.J. BEGIER. 2012. Wildlife
strikes to civil aircraft in the United States 1990-11.
U.S. Department of Transportation, Federal Aviation
Administration, Washington, DC U.S.A.

ECksSTEIN, R., G. DAHL, S. EASTERLY, B. ISHMAEL, J. NELSON,
P. MANTHEY, M. MEYER, L. TEsKy, D. GoLTZ, AND B.
GLENZINSKI. 2010. Wisconsin Bald Eagle and Osprey
surveys: 2010. Wisconsin Department of Natural Re-
sources, Madison, WI U.S.A.

ENERGY AND ENVIRONMENTAL EcoNowmics, INc. 2005. The
cost of wildlife-caused power outages to California’s
economy. Report CEC-500-2005-030. California Energy
Commission, PIER Energy-related Environmental Re-
search, Report, Sacramento, CA U.S.A.

WASHBURN

Vol. 48, No. 4

Ewins, P.J. 1996. The use of artificial nest sites by an in-
creasing population of Ospreys in the Canadian Great
Lakes Basin. Pages 109-123 in D.M. Bird, D.E. Varland,
and J.J. Negro [EDps.], Raptors in human landscapes:
adaptations to built and cultivated environments. Aca-
demic Press, San Diego, CA U.S.A.

FLORIDA FISH AND WILDLIFE CONSERVATION COMMISSION
[FFWCC]. 2004. Osprey nest removal policies. Florida
Fish and Wildlife Conservation Commission, Division of
Habitat and Species Conservation, Tallahassee, FL. U.S.A.

GLAHN, J.F., E.S. RASMUSSEN, T. TomsA, AND K.J. PRUSSER.
1999. Distribution and relative impact of avian predators
on aquaculture facilities in the northeastern United
States. North American Journal of Aquaculture 61:340-348.

HARNESS, R.E. AND K.R. WILSON. 2001. Electric-utility struc-
tures associated with raptor electrocutions in rural ar-
eas. Wildlife Society Bulletin 29:612-623.

HAUGHTON, L.M. AND L.M. RYMON. 1997. Nesting distribu-
tion and population status of U.S. Ospreys, 1994. Jour-
nal of Raptor Research 31:44-53.

Henny, C.J., RA. GROVE, J.L. KAISER, AND B.L. JOHNSON.
2010. North American Osprey populations and con-
taminants: historic and contemporary perspectives.
Journal of Toxicology and Environmental Health, Part B
13:579-603.

AND J.L. KAISER. 1996. Osprey population in-

crease along the Willamette River, Oregon, and the

role of utility structures, 1976-93. Pages 97-108 in

D.M. Bird, D.E. Varland, and J.J. Negro [EDSs.], Rap-

tors in human landscapes: adaptations to built and

cultivated environments. Academic Press, San Diego,

CA USA.

, M.M. SMITH, AND V.D. StOTTS. 1974. The 1973
distribution and abundance of breeding Ospreys in
the Chesapeake Bay. Chesapeake Science 15:125-133.

HEYDEN, K. 2011. 2011 Osprey update. Kentucky Depart-
ment of Fish and Wildlife Resources, Frankfort, KY
US.A.

INDIANA DEPARTMENT OF NATURAL RESOURCES [IDNR].
2010. Wildlife diversity report 2010. Indiana Depart-
ment of Natural Resources, Wildlife Diversity Program,
Indianapolis, IN U.S.A.

JonnsoN, G.D., W.P. ERICKSON, M.D. STRICKLAND, M.F. SHE-
PARD, D.A. SHEPARD, AND S.A. SArRAPPO. 2002. Collision
mortality of local and migrant birds at a large-scale

wind power development on Buffalo Ridge, Minnesota.
Wildlife Society Bulletin 30:879-887.

KrLLY, J.M. AND M.R. HODGE. 1996. The role of corpora-
tions in ensuring biodiversity. Environmental Manage-
ment 20:947-954.

KysiLy, J. 2004. WE Energies gets a one-two punch in outage
control. Transmission and Distribution World 56:80-81.
MANVILLE, A.M., II. 2005. Bird strikes and electrocutions at
power lines, communication towers, and wind turbines:
state of the art and state of the science — next steps
toward mitigation. Pages 1051-1064 in C.J. Ralph and
T.D. Rich [EDS.], Bird conservation implementation in



DECEMBER 2014

the Americas: proceedings of the Third International

Partners in Flight Conference. U.S.D.A. Forest Service,

Gen. Tech. Rep. PSW-GTR-191. Pacific Southwest Re-

search Station, Albany, CA U.S.A.

. 2007. Comments of the U.S. Fish and Wildlife

Service submitted electronically to the FCC on 47

CFR Parts 1 and 17, WT Docket 03-187, FCC 06-164,

Notice of proposed rulemaking, effects of communica-

tion towers on migratory birds, 2 February 2007. Wash-

ington, DC U.S.A.

. 2009. Towers, turbines, power lines, and buildings:
steps being taken by the U.S. Fish and Wildlife Service
to avoid or minimize take of migratory birds at these
structures. Pages 262-272 in T.D. Rich, C. Arizmendi,
D. Demarest, and C. Thompson [EDS.], Tundra to trop-
ics: connecting habitats and people. Proceedings of the
Fourth International Partners in Flight Conference.
McAllen, TX U.S.A.

MARTELL, M.S., R.O. BIERREGAARD, JR., B.E. WASHBURN, ].C.
Erviort, C.J. HENNY, R. KENNEDY, AND I. MACLEOD.
2014. The spring migration of adult North American
Ospreys. Journal of Raptor Research 48:309-324.

, G.J. HENNY, P.E. NYE, AND M.J. SOLENSKY. 2001. Fall

migration routes, timing, and wintering sites of North

American Ospreys as determined by satellite telemetry.

Condor 103:715-724.

, MLA. MCMILLIAN, M.]. SOLENSKY, AND B.K. MEALEY.
2004. Partial migration and wintering use of Florida by
Ospreys. Journal of Raptor Research 38:55—61.

MEYBURG, B.-U., O. MANOWSKY, AND C. MEYBURG. 1996. The
Osprey in Germany: its adaptation to environments al-
tered by man. Pages 124135 in D.M. Bird, D.E. Varland,
and J.J. Negro [EDs.], Raptors in human landscapes:
adaptations to built and cultivated environments. Aca-
demic Press, San Diego, CA U.S.A.

OLEXA, T.J. 2006. An integrated management approach for
nesting Osprey to protect human safety and aircraft at
Langley AFB, Virginia. Proceedings of the Vertebrate Pest
Conference 22:216-221.

PARKHURST, J.A., R.P. BROOKS, AND D.E. ARNOLD. 1992. As-
sessment of predation at trout hatcheries in central
Pennsylvania. Wildlife Society Bulletin 2:411-419.

Prrr, W.C. AND M.R. CONOVER. 1996. Predation at Inter-
mountain West fish hatcheries. Journal of Wildlife Man-
agement 60:616-624.

POOLE, A.F. 1989. Ospreys: a natural and unnatural history.
Cambridge University Press, Cambridge, U.K.

, R.O. BIERREGAARD, AND M.S. MARTELL. 2002. Os-

prey (Pandion haliaetus). In A. Poole and F. Gill

[EDs.], The birds of North America, No. 683. The Acad-

emy of Natural Sciences, Philadelphia, PA and the

American Ornithologists” Union, Washington, DC

U.S.A.

HuMAN-OSPREY CONFLICTS

o
o
o

SALMON, T.P. AND F.S. CoNTE. 1981. Control of bird dam-
age at aquaculture facilities. Wildlife Management
Leaflet No. 475, USFWS Cooperative Extension, Uni-
versity of California, Davis, CA U.S.A.

SAUER, J.R., J.E. HINES, J.E. FALLON, K.L. KARDIECK, D.J.
ZIOLKOWSKI, JR., AND W.A. LINK. 2011. The North Amer-
ican breeding bird survey, results and analysis 1996-10.
Version 12.07.211. U.S. Geological Survey, Patuxent
Wildlife Research Center, Laurel, MD U.S.A. www.
mbr-pwrc.usgs.gov/bbs/bbs.html. (last accessed 04 De-
cember 2012).

SopHi, N.S. 2002. Competition in the air: birds versus air-
craft. Auk 119:587-595.

SOUTHERN ENGINEERING COMPANY. 1996. Animal-caused
outages. Rural Electric Research (RER) Project 94-5.
Prepared for Rural Electric Research, National Rural
Electric Cooperative Association, Arlington, VA U.S.A.

THORPE, J. 2010. Update on fatalities and destroyed civil
aircraft due to bird strikes with appendix for 2008 and
2009. Proceedings of the International Bird Strike Committee
29:1-9.

UNITED STATES DEPARTMENT OF TRANSPORTATION [USDOT].
2013. Transportation statistics annual report, 2012. Re-
search and Innovative Technology Administration, Bu-
reau of Transportation Statistics, Washington, DC
U.S.A. www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/
publications/ (last accessed 14 January 2014).

VIRGINIA DEPARTMENT OF GAME AND INLAND FISHERIES
[VDGIF]. 2010. Removal and relocation of Osprey
nests in Virginia: a guide for landowners. Virginia De-
partment of Game and Inland Fish, Bureau of Wildlife
Resources, Richmond, VA U.S.A.

WASHBURN, B.E. AND T.J. OLEXA. 2011. Assessing BASH risk
potential of migrating and breeding Osprey in the mid-
Atlantic Chesapeake Bay region. Final report to the
U.S. Department of Defense, Legacy Resources Man-
agement Program, Arlington, VA U.S.A.

WATERBURY, B. 2009. Salmon region Osprey nest monitor-
ing 2008 annual report. Idaho Department of Fish and
Game, Salmon Region, Salmon, ID U.S.A.

WAaTTS, B.D. AND B.J. PAXSON. 2007. Ospreys of the Chesa-
peake Bay: population recovery, ecological require-
ments, and current threats. Waterbirds 30 (Special Pub-
lication 1):39-49.

ZARRAJSEK, E.J. AND J.A. BISSONETTE. 2005. Ranking the risk
of wildlife species hazardous to military aircraft. Wildlife
Society Bulletin 33:258-264.

ZAR, J.H. 1996. Biostatistical analysis, Third Ed. Prentice-
Hall Press, Upper Saddle River, NJ U.S.A.

Received 16 December 2013; accepted 2 July 2014
Associate Editors: Alan F. Poole and Ian G. Warkentin



	University of Nebraska - Lincoln
	DigitalCommons@University of Nebraska - Lincoln
	2014

	HUMAN–OSPREY CONFLICTS: INDUSTRY, UTILITIES, COMMUNICATION, AND TRANSPORTATION
	Brian E. Washburn

	tmp.1424901698.pdf.XBvAe

