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GREAT PLAINS

Parking Lot Runoff Traced
into Wind Cave

In addition to being one of
the most extensive cave systems
in the world, Wind Cave is
home to rare speleothems (for-
mations) and a simple ecosys-
tem that is only recently
beginning to be studied.
Perched above the cave are a
number of surface develop-
ments, including roads, houses,
maintenance facilities, a visitor
center, and a 2.5-acre parking
lot.

The parking lot funnels pre-
cipitation into just four drains,
with one handling almost half
of the runoff. These drains di-
rect the flow into an adjacent
dry streambed. Most locations
in Wind Cave passing beneath
this dry streambed are wet, sug-
gesting that the streambed sup-
plies water to the underlying
cave. The park was interested
in determining whether con-
taminants from parking lot run-
off could be entering the cave
in this manner. With funding
assistance from the Geologic
Resources Division of the Natu-
ral Resource Program Center,
the park has initiated some spe-
cial dye traces to study this pos-
sibility.

A number of wet locations in
the cave were prepared for sam-
pling. Background samples
were collected prior to inject-
ing the fluorescent dye and ana-
lyzed with a fluorometer, which
measures fluorescence. Dye was
injected below the largest park-
ing lot drain on July 29,1996.
One and eight-tenths liters (1.9
quarts) of Rhodamine WT, a
red fluorescent dye commonly
used for tracing groundwater,
was injected along with 30,000
gallons of water to simulate a
1-inch rainfall.

Dye began arriving at one
cave location within 6 hours of
injection. Two other sites re-
ceived dye within 22 hours. By
mid-September, an additional
two locations had received dye,
one location after 16 days, the
other after 22 days. Another
area showed dye after 73 days.

Dye concentrations peaked
at the three initial sites about 3
weeks after injection, and then
began to fall off very slowly.
Water entering the cave at these
sites has remained visibly pink.
Concentrations were still rising
for the other three cave loca-
tions as of November 21. The
park estimates that the dye will
be entering the cave in measur-
able quantities for the next 2
years.

The park will be using this
information to redesign the
parking lot so that ordinary run-
off is contained and treated
prior to release. Hazardous ma-
terial spills from ruptured ve-
hicle fuel tanks and other
sources could also be contained
and removed, further improv-
ing water quality within Wind
Cave. Commenting about the
significance of the experiment
in demonstrating the inarguable
link between surface runoff and
the cave, park Cave Manage-
ment Specialist Jim Nepstad
said, “seeing is believing.”

COLUMBIA-CASCADES

Rare Flower Research
The Mt. Mazama collomia is

one of the most beautiful and
rare wildflowers in Crater Lake
National Park, Oregon. Con-
cerns over its vulnerability and
long-term viability prompted
the National Park Service and
the U.S. Forest Service to join
with scientists from the Univer-
sity of Idaho to gain informa-

tion on the ecology of the spe-
cies. Last summer, scientists
worked with volunteers to lo-
cate collomia populations and
track its population trends and
reproductive success.

The research was supported
by a generous grant from
Canon U.S.A. through the “Ex-
pedition Into Parks” program of
the National Park Foundation
(NPF), an official nonprofit
partner of the National Park
Service. Dedicated to helping
meet the needs of the 367 na-
tional park system units, the
foundation was chartered by
congress in 1967 to channel pri-
vate resources into the parks.
The National Park Foundation
awards $2 million in grants each
year to support education, visi-
tor services, and volunteer ac-
tivities that preserve and
enhance the parks.

As a result of our studies, we
have discovered new popula-
tions of collomia and gained
new insights into its habitat re-
quirements. We also found that
populations of the wildflower in
Crater Lake National Park are
genetically different from those
outside of the park. This means
that plants found in the park
contain valuable and unique
genetic resources not found in
other portions of its range.

Once again, Canon U.S.A.
has funded continued research
and restoration of Mt. Mazama
collomia at Crater Lake
through a NPF grant. Using the
genetic information gained in
our initial research, scientists
from the University of Idaho
will evaluate the physical and
biological factors necessary to
successfully restore collomia.
Eventually, scientists, volun-
teers, and park staff will come
together to establish experimen-
tal populations in areas where
it once grew in the park.

Restoring Bull Trout at Cra-
ter Lake

Bull trout (Salvelinus
confluentus) is the only native
fish known to inhabit Crater
Lake National Park today.
Within the park, bull trout
abundance has been reduced to
between 100 and 300 adults;
their distribution has been re-
stricted to a 1.9-km reach along
Sun Creek. Hybridization and
competition with nonnative
brook trout (S. fontinalis) threat-
ened the Sun Creek bull trout
population with extinction. Last
year, a generous grant from Tar-
get Stores, through the NPF
“Expedition Into the Parks” pro-
gram, supported bull trout re-
search and management, which
led to improved management
techniques.

From the research, the park
learned that standard
electroshocking techniques for
brook trout removal within the
bull trout zone injured bull trout
and caused delayed mortality.
Resource managers refined
their techniques and began us-
ing snorkel divers to count bull
trout and remove brook trout.
The divers counted bull trout by
size-age class. When they en-
countered brook trout, the
divers immediately removed
them with suction samplers or
electroshockers. This technique
was successful in reducing
brook trout abundance and al-
lowing bull trout to increase in
number. However, the tech-
nique is not likely to result in
the eradication of brook trout,
due to the structural complex-
ity of the stream channel.

In future studies, the park will
continue to remove brook trout
from Sun Creek using the snor-
kel diver electroshocking tech-
nique. They will also monitor
bull trout recovery. Removal of
brook trout from Lost Creek,
where no native fishes are
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found, will be conducted with
electroshocking and treatments
of Antimycin, which proved
successful during early phases
of the project at Sun Creek. The
establishment of a bull trout
population in an alternate wa-
tershed will serve as a backup
in the event that the Sun Creek
population becomes extinct or
as a source of fish to enhance
the restoration of the Sun Creek
population.

PACIFIC ISLANDS

Whatever It Takes
Funding and staffing short-

ages coupled with the continual
reorganization of research sci-
entists have made it much more
difficult for the National Park
Service to accomplish natural
resource management projects
that protect national parks. In
Hawaii, park resource manag-
ers and scientists have adopted
a cooperative strategy to com-
bine forces and expertise to get
the job done in national park ar-
eas, and the whole
is definitely greater
than the sum of
the parts. In
smaller parks, such
as Kalaupapa Na-
tional Historical
Park, developing,
organizing, and
completing large
projects would
simply not be pos-
sible, given the
very small staff and logistical
constraints, without the coop-
erative support of Hawaii Vol-
canoes and Haleakala National
Parks, the University of Hawaii
Cooperative Park Studies Unit
(CPSU), the Pacific Islands Sys-
tem Support Office, and the Pa-
cific West Field Area. Additional
critical support has been shared

by the NPS Water Resources
Division and the USGS Biologi-
cal Resources Division (BRD).

Good examples of this coop-
erative spirit come from recent
and ongoing fence exclosure
construction projects at
Kalaupapa. With the assistance
of Dr. Cliff Smith of the CPSU,
Lloyd Loope, Art Medeiros,
and Chuck Chimera of the
Haleakala BRD field station,
and the resource management
staff of Hawaii Volcanoes, espe-
cially Larry Katahira and
Howard Hoshide and his crew,
the park constructed a fence
nearly 3 miles long around a
volcanic crater containing rare
remnant Hawaiian dryland for-
est. This forest was being se-
verely degraded by marauding
nonnative pigs and a rapidly
growing population of alien axis
deer. Their efforts, coupled with
the park maintenance staff, suc-
cessfully completed this project
in time to save this very special
resource, one of the last remain-
ing dryland forests of its type in
existence. Newly sprouted seed-

lings of the native wiliwili tree
are being seen in the crater for
the first time in years since the
exclusion of pigs and deer.

Another fence building
project is underway at
Kalaupapa, this one designed to
protect several federally listed
endangered plant species, and
a fine example of native coastal
strand vegetation. This area is

being besieged by more than
500 axis deer nightly, and time
is running out for the remain-
ing coastal plants. Again, park
partners were there to assist
with the vegetation surveys,
management recommenda-
tions, and administrative sup-
port to get the project
developed and funded. Pacific
Islands SSO and Pacific West
Field Area staff, especially Jay
Goldsmith and Don Tiernan,
helped bring the project to life.
Resource managers at
Haleakala, led by Ron Nagata,
enthusiastically coordinated the
materials procurement and con-
struction. The Haleakala fence
building crew, led by Ted
Rodrigues, are constructing
nearly a mile of fencing, often
drilling through solid rock to set
the posts.

With this kind of cooperative
spirit, Hawaiian parks will con-
tinue to strive to accomplish
more with less. There is no
choice—native ecosystems in

Hawaiian parks are being rap-
idly degraded, and parks can
not wait.

GREAT LAKES

Brook Trout Restoration in
Lake Superior

Isle Royale National Park,
Michigan, is participating in sev-
eral research and management
activities aimed at the protec-
tion and restoration of native
coaster brook trout. The coaster
is a large and colorful form of
lake dwelling brook trout that
was once abundant in the near
shore waters of Lake Superior
and parts of the lower Great
Lakes. In the early 1800s, the
coaster provided a spectacular
and cherished fishery, but over-
fishing and habitat loss reduced
populations to the remnant
stocks in isolated areas that exist
today. Several small populations
of coasters at Isle Royale may
represent the last viable stocks
in U.S. waters (a few small
stocks also exist in Ontario).

Park staff have worked
closely with the U.S. Fish and
Wildlife Service in Ashland,
Wisconsin, to develop a consor-
tium of Great Lakes fisheries

management agencies and pri-
vate foundations to research
and manage coaster brook
trout. Cooperators include state
Department of Natural Re-
sources (DNR) agencies, Lake
Superior Chippewa Tribal
Natural Resource agencies, and
Trout Unlimited.

Continued on page 8
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This illustration depicts the spread of exotic species to Hawaii and some of the resulting natural resource
problems. Note the pigs and the exclosure at the far right.


