
issue. Finally, general education about animal-vehicle
crashes is unlikely to be useful unless it provides informa-
tion on very specific and time-sensitive situations, such as
the beginning of mule deer migration across a short road
segment. In these situations, either temporary passive or
active signs may be more effective than general cam-
paigns. In short, a general-information flyer handed out
regularly with a park newspaper is probably not going to
help reduce animal-vehicle crashes.

In addition to Curtis and Hedlund (2005), a few other
sources are recommended reading for resource managers
in areas with high animal-vehicle crash frequencies (see
references). The DeerCrash Web site also contains an
extensive bibliography that is updated periodically with
summaries of information on specific crash avoidance
methods.
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DETERRING “NUISANCE” BLACK BEARS: AN
EVALUATION OF COMMON TECHNIQUES

Primarily in response to public outcry for nonlethal
management actions of “nuisance” bears at urban-wild-
land interface areas, land managers in the United States
and Canada increasingly implemented a variety of bear
deterrence techniques during the 1990s. Many states and
other entities such as national parks dedicate consider-
able staff and funding to deter bears that frequent urban
or developed park areas. The six most common tech-
niques that management agencies use to alter the behav-
ior of nuisance bears are rubber buckshot, rubber slugs,
pepper spray, cracker shells, dogs, and loud noises.
However, prior to Beckman et al. (2004), no research had
rigorously analyzed the efficacy of these deterrents. The
study area was the Lake Tahoe basin in the Sierra Nevada
mountain range in western Nevada, where human popu-
lation increased by 26% between 1990 and 2000, and the
number of complaints by citizens concerning black bears
increased more than tenfold.

Researchers trapped and collared 62 bears that they
randomly assigned to one of three experimental groups:
(1) received deterrents, (2) received deterrents and were
chased by dogs (hounds), and (3) received no deterrents
(control group). Researchers moved the bears varying
distances (2–50 miles [1–75 km]) from the capture site to
administer deterrents.

In 92% (57 of 62) of the cases, bears returned to the
urban area where they were captured. Of the 62 bears, 33
(53%) returned in less than 30 days, 17 (27%) returned
between 31 and 180 days, seven (11%) returned between
181 and 365 days, and five (8%) had not returned in more
than 365 days. These results suggest that bears that are
conditioned and habituated to human garbage and live
near or in urban-wildland interface areas were unlikely to
alter their behavior in response to the deterrent tech-
niques currently used by most state and federal agencies.
Hence, researchers of this study recommend that any
group dealing with “nuisance” bears conduct a cost-ben-
efit analysis to decide whether monetary investment in
deterrents is worthwhile.

Before abandoning all deterrent techniques, however,
the researchers stress the importance of how an agency
defines success in deterring nuisance bears. If the goal is
to never have to deal with a nuisance bear again, then the
data from this study suggest that this particular outcome
is doomed to failure. If, on the other hand, the goal is to
establish positive public relations or to avoid dealing with
an individual bear for several week or months (perhaps
during times of high human visitation), then deterrents
may be an effective management tool. For example,
according to Beckman et al., a combination of ordinances
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Table 1. Methods and efficacy of reducing animal-vehicle 
crashes

Effective methods with solid scientific evidence

Fencing combined with underpasses and overpasses

Promising methods for which more information is needed

Herd reduction
Temporary (posted only during migration periods) passive signs
At-grade crossings (with fencing and landscaping that directs deer*

to crosswalks) combined with active signs (e.g., with flashing lights)

Methods with limited demonstrated effectiveness

Reflectors
Roadside lighting
Intercept feeding
Repellents

Methods that appear ineffective based on available evidence

General education
Passive signs
Lower speed limits
Deer whistles
Deer flagging

Source: Curtis and Hedlund (2005).
*Particularly promising for mule deer in western states.
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and public education has been successful in reducing the
number of conflicts between bears and humans in Juneau,
Alaska, and Yosemite National Park, California. Hence, a
program that implements the use of nonlethal deterrents
may provide an opportunity for increasing public aware-
ness while decreasing the number of human-bear conflicts
created by the availability of human food sources.
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VOLUNTEERS AND MAMMAL MONITORING:
AN EFFECTIVE COMBINATION?

The National Park Service and many conservation
organizations rely heavily on volunteers to achieve tasks
for which funding is limited. Moreover, information gath-
ered by non-professionals completes many research proj-
ects. Nevertheless, attempts to calibrate the effectiveness
of volunteers and validate the collected data are rare. To
address this concern, Newman et al. (2003) assessed 155
volunteers and the data they collected during a mammal
monitoring project at Wytham Woods, Oxfordshire,
England. Volunteers came from various social and educa-
tional backgrounds: students, professionals, retired, pro-
bation services, and drug rehabilitation programs, and
from both inside and outside Britain. 

The study revealed that gender, training, previous expe-
rience, and physical fitness had significant effects on vol-
unteer suitability for several different tasks, whereas age
and mental aptitude had no influence on volunteer per-
formance.

Gender—Men performed significantly better than women
in mammal monitoring methods, for example, finding
deer droppings in experimental quadrants. As it happens,
the highest and lowest scores were both women, but the
variance in the median scores was consistently higher in
women than it was in men. Generally, women in the sam-
ple were more hesitant than men, and sometimes had to
be persuaded to perform certain tasks such as handling
mice or touching deer droppings. This hesitancy set these
individuals back relative to their contemporaries, reduc-
ing their overall ability to perform the task.

Training—Practical field training and demonstrations
proved essential for all monitoring techniques used in this
study. Without this training, volunteers were generally
unable to perform the required tasks (even when supplied
with written instructions).

Background and previous experience—People from disad-
vantaged backgrounds, as exemplified in the sample by

those from drug rehabilitation programs, showed no hesi-
tation to undertake certain tasks; indeed, they were gen-
erally among the highest scoring volunteers. Although
previous experience did not improve the success rate of
volunteers (e.g., finding deer droppings), experienced
volunteers took significantly less time to carry out surveys.

Physical fitness—Overall fitness had a significant influence
on the mean perceived usefulness and capacity of volun-
teers, with fitter people being perceived by the
researchers to be better suited to the tasks than less fit
people.

This study found that with appropriate training, volun-
teers were able to perform tasks reliably and accurately.
Basic training consisted of a half day per focal species,
including background theory, practical demonstration,
and initial close supervision of volunteers (as a caution-
ary measure to ensure animal welfare and volunteer safe-
ty). Researchers emphasize the importance of training,
albeit time consuming. They explain that many volunteers
can be trained simultaneously, which represents a time-
and cost-effective method for ultimately increasing the
number of people able to continue to collect scientific
data for wildlife conservation, especially if the trained
volunteers are able to make a long-term commitment to a
wildlife conservation project.
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WORLD’S FASTEST FLOWER

Does bunchberry dogwood (Cornus canadensis) grow
in your park? If it does, you can now boast that your park
hosts the world’s fastest plant. The flower’s stamens cata-
pult pollen into the air as the flower opens explosively.
According to Edwards et al. (2005), bunchberry dogwood
stamens serve as miniature medieval trebuchets—special-
ized catapults that maximize throwing distance by having
the payload (pollen in the anther) attached to the throw-
ing arm (filament) by a hinge or flexible strap (thin vascu-
lar strand connecting the anther to the filament tip). This
floral trebuchet enables stamens to propel pollen upwards
faster than a simple catapult.

High-speed video observations show that the flower
opens in less than 0.5 millisecond (ms) (i.e., half a thou-
sandth of a second). This is the fastest movement record-
ed in a plant. The process of petal opening and pollen
launching in Cornus canadensis occurs faster than the
opening of Impatiens pallida fruits (2.8–5.8 ms), the snap




