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ROCKY MOUNTAIN

Bear Attractant Test of Bio-
diesel Fuel
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Bear Management Office at
(307) 344-2162; e-mail
“k_gunther@nps.gov.”
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Last year’s releases of 14
wolves resulted in the birth of
nine pups from two packs. Al-
together, five wolves have died.
A Red Lodge, Montana, man
was convicted of killing a male
wolf and given a 6 month prison
In 1994, over 3 million visi-
tors toured Yellowstone Na-
tional Park, Wyoming. Along
with NPS and concessioner ve-
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hicles, park visitor vehicles
burned over 28.8 million liters
(7.6 million gallons) of gasoline
and diesel fuel in the park. Pol-
lution from vehicle emissions
can have harmful effects on
both animal and plant life. In co-
operation with the Montana
Department of Natural Re-
sources and Conservation and
the U.S. Department of Energy,
Pacific Northwest and Alaska
Regional Bioenergy Program,
Yellowstone is participating in
a pilot project to evaluate the
use of 100% rape ethyl ester
(biodiesel) as a low pollution al-
ternative to diesel fuel in envi-
ronmentally sensitive areas.

Biodiesel emits fewer hydro-
carbons and particulates than
fossil-based fuels and is derived
from renewable resources. It
contains negligible levels of sul-
fur and reduces emissions of
sulfur dioxide, one agent re-
sponsible for acid rain. Biodiesel
is part of the natural cycle (i.e.,
assimilation of CO2 by plants for
growth and development), and
could lead to zero-net-gain in
oxides of carbon emissions. The
fuel is biodegradable and quick-
ly breaks down, preventing
long-term damage to soil or
water if spilled.

Yellowstone preserves pris-
tine wildlife habitat and is a pre-
mier wildlife viewing park. On
occasion, animals, such as griz-
zly and black bears, may come
into close proximity with hu-
mans. Biodiesel fuel is a veg-
etable oil derivative that smells
like cooking oil. The exhaust
from a biodiesel fueled engine
smells similar to a french fry
N C E

or bear injuries and property
damage). This could lead to
potential removal of grizzly and
black bears from the population.
Concerned with this potential,
the park conducted tests to de-
termine if raw biodiesel fuel or
its emissions were bear attrac-
tants.

As part of the tests, bears
were exposed to ambient air,
odor from raw biodiesel fuel,
raw diesel fuel, a deer meat and
dog food mix (known attrac-
tant), biodiesel exhaust, and die-
sel exhaust. Of five captive
grizzly and five captive black
bears tested, none displayed an
attraction to ambient air and all
displayed a significant attraction
to the deer meat and dog food.
All bears were indifferent to
biodiesel and diesel fuel, but
became agitated and aggressive
when exposed to the exhaust
from these two fuels.

Available at $8 per gallon,
biodiesel is not presently a fea-
sible alternative to gasoline and
common diesel fuels. Because
its use also requires a minor
modification to fuel tanks,
biodiesel is best suited to indi-
vidual vehicle fleets, such as
those operated by the park and
its concessioners. Yellowstone
plans to continue field testing
the fuel and may be able to in-
crease its use in more park and
concessioner vehicles as bio-
diesel becomes more economi-
cal.

For more information on the
experiment, contact Mark Biel,
Kerry Gunther, or Hopi
Hoekstra of the Yellowstone
More Wolves for Yellow-
stone
Project biologists released 17
gray wolves in Yellowstone this
past winter and early spring as
a second phase of the wolf res-
toration efforts begun there last
year. The 11 females and 6
males ranged in age from 9
months to 5 years, weighed
between 72 and 130 pounds,
and came from 6 packs in Brit-
ish Columbia. In April, follow-
ing 10 weeks in acclimation
pens, the wolves were released
and joined 18 wolves already
living in and around the park
from similar releases in 1995.

The releases came after the
late February through early
March breeding season in the
hopes that the wolves would
den in April or May. Acclimated
and released in four different
areas of the park, two of the four
packs scattered. Several wolves
wandered to the Gallatin Range
northwest of the park. A preg-
nant female appears to have
denned in the Custer National
Forest in Montana. Others from
her group remained in the park,
wandered to the Gallatin Na-
tional Forest west of the park,
and moved to Shoshone Na-
tional Forest east of the park. A
second known pregnant female,
carrying six pups, died of hot
spring water burns near Old
Faithful; her mate remained in
the south-central part of the
park following her death. Five
wolves released near Rose
Creek in northern Yellowstone
have generally remained in the
park in the upper Slough Creek
drainage.
sentence and $10,000 fine. Ani-
mal damage control agents dis-
patched a wolf north of the park
after determining that it had
preyed on sheep on two sepa-
rate occasions. The final rule for
managing the restored wolves
provides for their removal in the
event of livestock depredations,
and the project biologists and
cooperating agencies felt this
action would most likely ben-
efit the overall recovery effort.
Defenders of Wildlife compen-
sated the ranchers for their live-
stock losses. Two additional
wolves have been shot outside
the park in Wyoming. In one
case, a rancher turned himself
in to authorities when he real-
ized he had mistakenly killed a
wolf during a coyote hunt in
calving season. Cooperative
throughout the investigation,
the man was fined $500. The
other perpetrator is still at large.
The fifth wolf was hit by a ve-
hicle within the park.

Despite these setbacks, the
restoration effort is generally
thought to be going well. Three
of the six original wolves from
the Crystal Creek Pack remain
generally in the Lamar and Peli-
can Valleys in the park; winter
visitors reported seeing them
chase and feed on elk. The Rose
Creek Pack stays mostly in the
Slough Creek and Hellroaring
areas in the park. Last fall, the
alpha female and her seven sur-
viving pups were joined by a
young male, formerly of the
Crystal Creek Pack, who has
now become the alpha male.
The Soda Butte Pack ranges
along the northern front of the
Beartooth Mountains and in



66666 • P A R K  S C I E N C E

H I G H L I G H T S

ROCKY MOUNTAIN

Bear Attractant Test of Bio-
diesel Fuel

In 1994, over 3 million visi-
tors toured Yellowstone Na-
tional Park, Wyoming. Along
with NPS and concessioner ve-
hicles, park visitor vehicles
burned over 28.8 million liters
(7.6 million gallons) of gasoline
and diesel fuel in the park. Pol-
lution from vehicle emissions
can have harmful effects on
both animal and plant life. In co-
operation with the Montana
Department of Natural Re-
sources and Conservation and
the U.S. Department of Energy,
Pacific Northwest and Alaska
Regional Bioenergy Program,
Yellowstone is participating in
a pilot project to evaluate the
use of 100% rape ethyl ester
(biodiesel) as a low pollution al-
ternative to diesel fuel in envi-
ronmentally sensitive areas.

Biodiesel emits fewer hydro-
carbons and particulates than
fossil-based fuels and is derived
from renewable resources. It
contains negligible levels of sul-
fur and reduces emissions of
sulfur dioxide, one agent re-
sponsible for acid rain. Biodiesel
is part of the natural cycle (i.e.,
assimilation of CO2 by plants for
growth and development), and
could lead to zero-net-gain in
oxides of carbon emissions. The
fuel is biodegradable and quick-
ly breaks down, preventing
long-term damage to soil or
water if spilled.

Yellowstone preserves pris-
tine wildlife habitat and is a pre-
mier wildlife viewing park. On
occasion, animals, such as griz-
zly and black bears, may come
into close proximity with hu-
mans. Biodiesel fuel is a veg-
etable oil derivative that smells
like cooking oil. The exhaust
from a biodiesel fueled engine
smells similar to a french fry

cooker and could attract bears.
If bears were attracted to bio-
diesel powered vehicles, they
could be drawn into park de-
velopments and roadside corri-
dors resulting in increased
bear-human conflicts (human
or bear injuries and property
damage). This could lead to
potential removal of grizzly and
black bears from the population.
Concerned with this potential,
the park conducted tests to de-
termine if raw biodiesel fuel or
its emissions were bear attrac-
tants.

As part of the tests, bears
were exposed to ambient air,
odor from raw biodiesel fuel,
raw diesel fuel, a deer meat and
dog food mix (known attrac-
tant), biodiesel exhaust, and die-
sel exhaust. Of five captive
grizzly and five captive black
bears tested, none displayed an
attraction to ambient air and all
displayed a significant attraction
to the deer meat and dog food.
All bears were indifferent to
biodiesel and diesel fuel, but
became agitated and aggressive
when exposed to the exhaust
from these two fuels.

Available at $8 per gallon,
biodiesel is not presently a fea-
sible alternative to gasoline and
common diesel fuels. Because
its use also requires a minor
modification to fuel tanks,
biodiesel is best suited to indi-
vidual vehicle fleets, such as
those operated by the park and
its concessioners. Yellowstone
plans to continue field testing
the fuel and may be able to in-
crease its use in more park and
concessioner vehicles as bio-
diesel becomes more economi-
cal.

For more information on the
experiment, contact Mark Biel,
Kerry Gunther, or Hopi
Hoekstra of the Yellowstone

Bear Management Office at
(307) 344-2162; e-mail
“k_gunther@nps.gov.”

• • •

More Wolves for Yellow-
stone
Project biologists released 17
gray wolves in Yellowstone this
past winter and early spring as
a second phase of the wolf res-
toration efforts begun there last
year. The 11 females and 6
males ranged in age from 9
months to 5 years, weighed
between 72 and 130 pounds,
and came from 6 packs in Brit-
ish Columbia. In April, follow-
ing 10 weeks in acclimation
pens, the wolves were released
and joined 18 wolves already
living in and around the park
from similar releases in 1995.

The releases came after the
late February through early
March breeding season in the
hopes that the wolves would
den in April or May. Acclimated
and released in four different
areas of the park, two of the four
packs scattered. Several wolves
wandered to the Gallatin Range
northwest of the park. A preg-
nant female appears to have
denned in the Custer National
Forest in Montana. Others from
her group remained in the park,
wandered to the Gallatin Na-
tional Forest west of the park,
and moved to Shoshone Na-
tional Forest east of the park. A
second known pregnant female,
carrying six pups, died of hot
spring water burns near Old
Faithful; her mate remained in
the south-central part of the
park following her death. Five
wolves released near Rose
Creek in northern Yellowstone
have generally remained in the
park in the upper Slough Creek
drainage.

Last year’s releases of 14
wolves resulted in the birth of
nine pups from two packs. Al-
together, five wolves have died.
A Red Lodge, Montana, man
was convicted of killing a male
wolf and given a 6 month prison
sentence and $10,000 fine. Ani-
mal damage control agents dis-
patched a wolf north of the park
after determining that it had
preyed on sheep on two sepa-
rate occasions. The final rule for
managing the restored wolves
provides for their removal in the
event of livestock depredations,
and the project biologists and
cooperating agencies felt this
action would most likely ben-
efit the overall recovery effort.
Defenders of Wildlife compen-
sated the ranchers for their live-
stock losses. Two additional
wolves have been shot outside
the park in Wyoming. In one
case, a rancher turned himself
in to authorities when he real-
ized he had mistakenly killed a
wolf during a coyote hunt in
calving season. Cooperative
throughout the investigation,
the man was fined $500. The
other perpetrator is still at large.
The fifth wolf was hit by a ve-
hicle within the park.

Despite these setbacks, the
restoration effort is generally
thought to be going well. Three
of the six original wolves from
the Crystal Creek Pack remain
generally in the Lamar and Peli-
can Valleys in the park; winter
visitors reported seeing them
chase and feed on elk. The Rose
Creek Pack stays mostly in the
Slough Creek and Hellroaring
areas in the park. Last fall, the
alpha female and her seven sur-
viving pups were joined by a
young male, formerly of the
Crystal Creek Pack, who has
now become the alpha male.
The Soda Butte Pack ranges
along the northern front of the
Beartooth Mountains and in



tive plants are considered to be
salt-tolerant, while exotic weeds
are not.

The park tested an initial
study plot 5 m x 5m (16 ft x 16
ft) in size. Staff applied salt spray
upper Slough Creek inside and
outside the park. By late April,
biologists noted signs that the
alpha females from all three of
these packs, and possibly some
of the newly released packs,
were denning.

Especially exciting is news
that a male and female from
two different 1995 release areas
have paired, comprising the first
naturally forming wolf pack in
Yellowstone in more than 60
years. The pair has mated, ap-
pears to have denned, and could
have a litter by summer.
GREAT PLAINS

Resolving “A (Fish?) Bone of
Contention”

The Arkansas Game and
Fish Commission began stock-
ing catfish in the Buffalo River
in 1951, long before the estab-
lishment of Buffalo National
River in 1972. Continuing this
practice after park establish-
ment, the Game and Fish Com-
mission has introduced an
estimated 1.4 million fish of
several species in the past 50
years. In 1988, the stock-
ing issue became conten-
tious when the National
Park Service requested
the commission to
cease stocking cat-
fish in the Buffalo
River until ad-
equate scientific
data could be
collected to assess the ef-
fects and results of stocking.

The National Park Service
had a serious situation to ad-
dress. The Game and Fish
Commission considered the
Buffalo River a put-and-take fish-
ery and had a limited concept
of NPS fisheries policy. The
public was outraged at a misin-
terpreted newspaper statement
attributed to park staff that “cat-
fish probably never existed in
the Buffalo River anyway.” Dur-
ing this process the park lacked
expertise in fisheries manage-
ment to resolve many of the is-
sues with the state biologists.

How were we to resolve this
“bone of contention” as the
Game and Fish Commission
director described the issue?
The park staff attacked the
problem on three fronts: hold-
ing direct and informal discus-
sions with state biologists,
conducting joint fisheries re-
search projects directed at the
issue, and developing a coop-
erative fisheries management

plan for the river.

We began by inviting a cadre
of NPS, Forest Service, and U.S.
Fish and Wildlife Service fish-
eries biologists to come to the
park and develop goals, objec-
tives, and an outline for a fish-
eries management plan. The
resulting draft document
was then pre-

sented to the state agency field
staff for review and discussion
before further review by their
upper management. This gave
us needed support at the field
level and resolved many of the
basic issues up front. Public
meetings were held throughout
the watershed for the draft plan
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review. We also engaged in dis-
cussions with the Game and
Fish Commission regarding
other issues and projects that
helped to open dialog and pro-
mote better understanding of
our mission.

Many benefits accompanied
this approach to conflict reso-
lution. Communication be-
tween us and the state
improved, leading to coopera-
tive projects in other areas of
wildlife management. We had
access to more complete exper-
tise that the park lacked on its
own. Most recently, a Game
and Fish employee has been
assigned to an interagency liai-
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son post within Buffalo National
River headquarters.

The resulting fisheries man-
agement plan has served as a
nationwide NPS model of a
warm water fisheries manage-
ment plan. Copies are available
upon request. Contact the Su-

perintendent, Buffalo National
River, National Park Service,
P.O. Box 1173, Harrison, AR
72602; 501-741-5443.

GULF COAST

Salt Spray Alternative to
Weeding

In the hot and humid sum-
mer months of years past, re-
source managers at Biscayne
National Park, Florida, have la-
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bored many hours removing
exotic, herbaceous weeds from
landscaped areas within the
park. The difficult task reduced
the exotics, giving the native
coastal plants a chance to come
back in these areas. Funding
constraints and the desire to
explore an alternative to com-
mercial herbicides caused re-
source managers to consider
using a salt water treatment of
the exotics on a trial basis; na-
N G  1 9 9 6 • 77777

to the exotics by attaching a
pump to a transportable water
tank. Applications thoroughly
soaked the area and were re-
peated within 3 weeks of each
other. After just two applica-
tions, not only did the exotic
vegetation die back, but a natu-
ral recruitment of the native

salt grass (Distichlis sp.) also
occurred.

As a result of the
test, the park will
use the salt spray

method as an alter-
native to costly weed-

ing, and as a way to
recruit low maintenance

native grasses. Salt grass does
not require mowing and is not

susceptible to many turf grass
pests, such as chinch bugs (re-
ported on in Park Science
15(4):9). Native salt grasses to-
gether with natural pest con-
trols are low maintenance,
ecologically sound environ-
mental choices.
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