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USDA Scientists Apply Expertise to Wildlife Conflicts
The National Wildlife Research Center (NWRC) is a world leader in providing science-
based solutions to complex issues of wildlife damage management. As the research arm
of the Wildlife Services (WS) program, NWRC works with WS operations staff to provide
Federal leadership and expertise to resolve human-wildlife conflicts related to agriculture,
human health and safety (including wildlife diseases and aviation), invasive species, and
threatened and endangered species. In 2008, approximately 75 percent of NWRC'’s
funding was spent to develop or improve nonlethal wildlife damage management tools and
methods. Many of the nonlethal methods used today by Federal, State, and private sector
wildlife professionals stem from research conducted at or through the Center.

Wildlife Services S

Protecting Agricultural Crops, Aquaculture, and Natural Resources

NWRC is committed to finding nonlethal solutions to reduce wildlife damage to agricultural
crops, aquaculture, and natural resources. In the 1980’s, NWRC scientists showed

that “decoy” plantings of sunflower could significantly reduce bird damage to nearby
commercial sunflower fields. For a variety of logistical and economic reasons, however,
decoy sunflower fields did not become widespread. Over the last decade, new Federal
farm programs have placed more emphasis on wildlife conservation, leading to a renewed
interest in the use of decoy fields. Recent studies showed blackbird and nonblackbird
densities were greater in decoy fields versus commercial sunflower or small-grain fields.
Wetlands were positively related to blackbird density, while shelterbelts and some weed
plants were positively related to non-blackbirds. Producers seeking to maximize decoy use
by blackbirds should keep weeds to a minimum in decoy plots and place the plots near
wetlands. NWRC researchers are continuing to gather data to support the use of decoy
fields as a broad-based, dual-purpose wildlife management strategy that not only reduces
blackbird damage but also provides habitat for wildlife.

NWRC is also working with numerous partners to reduce bird damage to rice crops

and increase profitability to growers. Scientists conducted tests with both captive and
free-ranging blackbirds to identify and develop nonlethal repellants for reducing bird
depredation on seeded and ripening rice. Of the many chemicals tested, GWN-4770
showed the most promising results. In fact, one private company has since applied for a
U.S. patent to use the active ingredient of GWN-4770 as an avian repellent.

In addition to damaging agricultural crops, birds can also cause a great deal of damage

at fish farms and other aquaculture facilities. Currently, NWRC is studying the migratory
movements and feeding behavior of fish-eating birds, especially double-crested
cormorants. NWRC scientists and collaborators have identified a biomarker in the skin that
is a predictor of age in double-crested cormorants. This information may lead to a rapid
and cost effective technique for identifying age of cormorants and many other species

of birds. This technique will help provide a better understanding of the demographics of
cormorants that are impacting commercial and natural resources in the United States.

Foraging wildlife can damage forest resources in many ways, such as reducing productivity
or disrupting re-vegetation efforts. NWRC researchers discovered that certain food-grade
materials, such as milk casein and gelatin, have great potential as repellants to reduce
rodent and rabbit consumption of seedlings, ornamental plants and food crops. NWRC
researchers also studied the effectiveness of more than 20 tree seedling protectors to deter
mountain beavers from damaging Douglas-fir seedlings. Of those tested, 11 products
protected 95% or more of seedlings from damage. Tree shelters and fabric shelters
provided the most protection with 98% and 95% of seedlings undamaged, respectively.

Protecting Human Health, Safety and Property

NWRC works to protect human health and property by developing wildlife damage
management tools that help reduce wildlife hazards. Wildlife that linger around airport
runways are an ongoing concern for many airport managers.

Given avian responses to certain colors and the importance of motion detection to birds,
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there is potential for integrating light-based techniques, such as
color, pulse rates, and wave lengths, in reducing bird collisions
with aircraft. In a behavioral study, NWRC biologists monitored
bird responses to specific lighting treatments and an approaching
ground-based vehicle. Recorded images were played back

to determine the time and distance over which individual birds
reacted to specific lighting. Researchers found that ambient light
affected how quickly the birds responded to the approaching
vehicles under different lighting treatments. This new information
presents an opportunity for WS and its partners to work with
industry to design aircraft lighting systems that detect ambient
light conditions and then tailor the lighting to one more readily
discerned by birds under those conditions. More research is
forthcoming, but the scientists have presented their most recent
findings before representatives of a major aircraft manufacturer
and already seen their initial findings employed by a commercial
airline in a field trial.

Earthworms on airports often emerge from underground due to
heavy rains and crawl onto airport runways where they attract
foraging flocks of birds such as gulls, blackbirds, and European
starlings. NWRC scientists are evaluating the use of physical
and chemical barriers to prevent earthworms from moving onto
runways and posing a threat to aviation safety. One method
being studied is the use of fertilizers that earthworms find
chemically irritating. Fertilizers can alter soil pH which can drive
worms away from the affected area. Another barrier being tested
is recycled glass or remnants from coal burning facilities crushed
to the size of large, sharp sand particles. When placed on the
soil surface, the materials create an abrasive, dry, and acidic
layer that earthworms avoid.

As goose and pigeon populations in urban areas expand, these
birds are often considered a nuisance and potential health
problem (fouling land and water, colliding with and damaging
aircraft, etc.). NWRC scientists partnered with Innolytics, LLC,
a California-based company, to develop an oral contraceptive
bait called OvoControl for geese and pigeons. Final regulatory
approval and registration of the bait was granted in 2005 for
Canada geese (registration # 80224-5) and 2007 for pigeons
(registration # 80224-1) by the U.S. Environmental Protection
Agency. OvoControl contains nicarbazin, an active ingredient
traditionally given to broiler chickens to prevent the disease
coccidiosis. A side effect of nicarbazin is decreased egg
production and hatching rates. When fed to Canada geese and
pigeons, OvoControl effectively reduces the hatching success
of eggs. When it is withdrawn from the diet, egg production
and hatchability return to normal within a few days. OvoControl
provides wildlife managers with a new and humane tool for
managing resident Canada goose and pigeon flocks. NWRC
was the 2009 Governor’s Research Impact Award in Colorado for
their part in the development of OvoControl.

Current NWRC research also protects human health by
developing methods to reduce or eliminate disease transmission
among wildlife, domestic animals, and humans. NWRC
researchers and partners recently completed their third year of
evaluating and validating the first live rectal-tissue biopsy method
for detecting chronic wasting disease (CWD) in captive and wild
elk. To date, researchers have collected over 1,500 biopsies
from captive elk in Colorado and used the technique to find 15 elk
that were positive for CWD. As compared to proven post-mortem
diagnostic tests, this live test appears to be nearly as accurate.
The key advantage to the rectal biopsy test is that it can be
performed on live animals. Until now, there was no practical live
test for CWD in elk. With this technique, researchers can detect
CWD in animals not showing any signs of the disease and, thus,
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remove them so they are not left to infect other individuals
and further contaminate the environment. The research is

a collaborative effort between APHIS’ WS and Veterinary
Services programs, the Agricultural Research Service, and the
Colorado State University Veterinary Diagnostic Laboratory
within the College of Veterinary Medicine and Biomedical
Sciences. The use of this new live test in the initial screening,
surveillance, and monitoring of CWD will greatly aid in the
management and control of the disease in the wild, as well as
in captive settings.

NWRC has been active in the development and testing of
wildlife rabies vaccines. Though rabies is well controlled in
domestic animals, its spread among wildlife populations is
still cause for concern. Since 1995, WS has been involved

in a national rabies prevention and oral rabies vaccination
(ORV) effort. In support of this program, NWRC scientists
helped to identify an effective, easy-to-use biomarker that
allows for noninvasive identification of animals that have been
exposed to ORV baits. The ORV program currently uses
tetracycline, an antibiotic deposited in growing bone and teeth.
Tetracycline has proven to be reliable, but evaluating this
biomarker is invasive and expensive. Research conducted

at NWRC examined rhodamine B as a possible alternative.
Rhodamine B is a chemical dye that, when ingested, stains
the oral cavity and is absorbed systemically into growing
tissues such as hair and whiskers, producing fluorescent
orange bands under ultraviolet (UV) light. Researchers
monitored the whiskers and fur of exposed raccoons for
fluorescence for 15 weeks to evaluate the effectiveness of
rhodamine B as a biomarker. Results showed that rhodamine
B is a safe and effective biomarker that can be used to assess
the success of the ORV program.

Protecting Threatened and Endangered Wildlife

The Gambian giant pouched rat (GGPR) is an invasive
species of concern for the State of Florida. In 2006-2007,
NWRC worked with WS Operations in Florida to eradicate a
breeding population of GGPR that had become established
on the Grassy and Crawl Keys. In addition to having negative
impacts on agricultural crops and native habitats, GGPRs
could negatively impact populations of some threatened and
endangered species, especially the endangered Key Largo
woodrat, the Key Largo cotton mouse, and the Lower Keys
marsh rabbit. Key studies involved the testing of various
toxicants and attractants for use with GGPR and the design
and development of bait stations especially designed to
exclude native species.

Bald eagles, once endangered in the lower 48 states, have
increased exponentially since DDT was banned in the United
States in 1972. In 2007, bald eagles were removed from

the Federal List of Endangered and Threatened Wildlife and
Plants. Unfortunately, this growth has resulted in increased
incidences of collisions between bald eagles and aircraft.
NWRC biologists collaborated with the WS Operations in
Minnesota to evaluate the effectiveness of relocating bald
eagles away from the St. Paul Downtown Airport as a method
of reducing the risk of eagle-aircraft collisions. Initial results
from the study indicate that translocated eagles remain within
50 miles of their release site and, for at least for a couple of
months, are not likely to return to the airfield where they were
captured. Information from this study will be used to develop
effective methods for reducing the risk of collisions between
bald eagles and aircraft.

The swift fox is a species of concern in several states and




is classified as endangered in Canada. Current swift fox
conservation and management plans to bolster declining or
recovering fox populations might require reduction of coyote
populations to decrease predation. However, the role of
coyote predation in swift fox population dynamics is not well
understood. To better understand the interactions of swift
foxes and coyotes, NWRC researchers compared swift fox
population demographics (survival rates, dispersal rates,
reproduction, density) between areas with and without coyote
population reduction. Results showed that coyote predation
was responsible for the majority of swift fox mortalities, but
concluded that the ultimate mechanism behind the mortalities
was exposure to predation due to lack of adequate shrub cover
and density.

Protecting Against Invasive Species

NWRC develops innovative strategies to minimize the impacts
and spread of invasive wildlife species in the continental
United States, its territories and nearby countries or islands.
For example, the monk parakeet, an invasive species from
South America, has become established in Florida and several
other states. Monk parakeets often build their large, bulky
nests of twigs and other materials on electric utility structures,
frequently resulting in power failures as nest materials and
birds come into contact with conductors. NWRC is investigating
the potential use of DiazaCon (an oral contraceptive) as a
nonlethal method for reducing monk parakeet populations.
NWRC scientists are monitoring nesting behavior and
reproductive success, and results so far look promising.

Attracting feral swine to traps and bait stations while avoiding
capturing nontarget wildlife species such as raccoons can

be tricky. Corn and other grains are widely used as bait in
feral swine management and research. Unfortunately, many
other wildlife species are attracted to this bait. Identifying a
more species-specific attractant for feral swine would greatly
improve trapping efficiency and selectivity. In recent studies,
NWRC scientists compared species-specific visitation and
contact rates of mammals to 11 different attractants at scent
stations. Of all the attractants tested, strawberry had the most
contacts by feral hogs and the fewest contacts by nontarget
species. Future studies may look at other attractants, such as
grape, diesel fuel, and sow urine, as well as the efficacy of the
strawberry attractant in trapping situations.

Protecting Livestock

Protecting livestock from predators and disease is an important
part of WS’ mission. For example, recent restrictions on the
use of traps have led NWRC to test a wider array of nonlethal
tools and methods that minimize predation on livestock.
NWRC scientists and partners continually work to develop
new aversive conditioning devices to keep predators away
from livestock. Currently, one study is examining the use of
electrified fladry that combines an animal’s fear of a novel
stimulus with conditioning from an unpleasant electric shock.
Fladry is simply a line of flags hung along the perimeter of

a pasture. It has a long history of use in Europe to deter
wolves. Because wolves are often wary of new or novel
items in their environment, they are cautious of crossing the
fladry. Studies have shown normal fladry effectively keeps
wolves from pastures for up to 60 days. This is useful during
the calving season, but NWRC researchers want to go one
step further and increase the tool’s long-term effectiveness.
Research has shown that wolves often bite at fladry when
they first investigate it. If the fladry were electrified, wolves
could potentially receive a very negative first impression and,
therefore, be less likely to cross the barrier. In an initial study,
NWRC scientists tested electrified fladry on 36 wolves in 10
groups. Eight of the groups crossed the normal fladry barrier,

but only 2 crossed the electrified fladry. Additional field studies
are planned in Montana and will be conducted with the help of
the Montana WS state office and Montana Fish, Wildlife and
Parks.

Bovine tuberculosis (bTB) is a contagious, bacterial disease
primarily affecting the respiratory tract of both animals and
humans. In the U.S. today, the threat of humans contracting bTB
from animals is extremely remote. At risk, however, are deer
and other wildlife species and livestock. NWRC scientists tested
the theory that livestock protection dogs raised and bonded with
cattle could help reduce the risk of bTB transmission between
white-tailed deer and cattle by minimizing contact between

the two species and the use of cattle feed by deer. Results of
studies showed guard dogs were highly effective in preventing
deer from using cattle feed and from approaching cattle in core
areas of pastures. In areas where the disease is present in deer,
it may be possible to reduce the potential for bTB transmission by
employing livestock protection dogs.

The scientists working at NWRC are dedicated to resolving
conflicts that arise between people and wildlife. Through

their efforts, NWRC scientists provide WS field biologists, and
those who struggle with wildlife damage, an array of tools and
methods that they can employ and adapt to resolve wildlife
conflicts. NWRC scientists are concerned about the welfare

of all animals, and they look for solutions that are biologically
sound, environmentally safe, and socially acceptable. This
critical research ensures that the broadest array of wildlife
damage management tools will continue to be available for use
by WS biologists, as well as State wildlife agency professionals,
landowners, and others.
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