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bats as they exited the cave, fed,
and returned during the eight
following days.

On most evenings, the bats
left along with the outflight of
the abundant Mexican free-
tailed bat (Tadarida brasiliensis).
The fringed myotis principally
exited via the larger natural en-
trance, although a few departed
through the smaller natural en-
trance. Curiously, lights that
were left on during 2 days of
the study in the below-ground
cave lunchroom, due to unchar-
acteristic emergency mainte-
nance, delayed the emergence
of the fringed myotis by 2 hours.
The lights also seemed to have
altered their flight path on these
days sending some of the bats
to a narrower, vertical cave pas-
sageway (not used by people).
Located some 200 yards from
the main bat exit point, this
opening had been surrounded
by a fence on the surface to keep
people out. Initially, some bats
flew into the fence and got
caught. Following this discov-
ery, staff repositioned the fence
further from the opening to al-
low the bats to gain more el-
evation before heading off to
desert feeding and drinking lo-
cales.

Although it is not listed as
threatened or endangered, the
fringed myotis is a category 2
species and is protected under
the Endangered Species Act.
Category 2 species are those for
which inadequate scientific in-
formation is available to deter-
mine if listing is warranted. The
project was funded with $5,300
from the park “adopt-a-bat”
fund, a nonprofit fund derived
from park visitor donations in
support of research and educa-
tion.

GULF COAST

Chinch Bugs at Biscayne
A menace to turf grasses,

chinch bugs infested sod adja-
cent to the Biscayne National
Park visitor center in 1993.
Chinch bugs love St. Augustine
grass, and the Biscayne visitor
center was planted with it right
up to the shoreline. The
troublesome Hemipterans suck
fluids from the grass blades,
causing yellowing, dieback, and,
eventually, death of the turf. In
1995, resource managers began
replacing an area of turf grass
along the shore with a strip of
perennial native plants. The mix
included sea daisy, Gailardia,
blue porter weed, yellowtop,
and beach sunflower. These
native plants tolerate the cli-
mate and remain healthy with
no pest problems. Integration of
other management actions will
ensure long-term, sustainable
management, and may spell the
end for the chinch bug.

For the future, park staff are
working with the Denver Ser-
vice Center to suggest the best
design for new visitor center
groundscaping. The native
grass Distichlis, well suited to the
coastal climate, has been sug-
gested. Selecting native plants
that are well suited to the site
will create low maintenance
areas and healthy plants—the
very best defense against pests.

• • •

Least Terns Nest in Biscayne
During a Biscayne National

Park sea turtle nesting survey,
resource managers observed
terns flying in isolated rocky
areas on Soldiers Key. With the
help of the Florida Game and
Freshwater Fish Commission,
staff identified the birds as least
terns (Sterna antillarum), a spe-
cies listed as threatened by the

state of Florida. The resource
managers surveyed the island
and identified two nests with
two eggs in each nest. On a re-
turn trip to the island they ob-
served three fledglings. Park
managers responded to the in-
formation by closing the nest-
ing keys through the end of the
nesting season (April-August).
The park will continue to moni-
tor these birds and their future
nesting activities.

Park staff had presumed that
least terns nested here, but had
not confirmed this until the re-
cent sightings. Now, the Florida
Game and Freshwater Fish
Commission has added Soldiers
Key and Ragged Key #1 in
Biscayne National Park to their
database of active nesting sites.
Least Tern nesting habitat has
been greatly reduced and these
park islands represent some of
the few known nesting sites in
South Florida.

COLUMBIA-CASCADES

Fort Vancouver Develops
Pest Plan

Park staff at Fort Vancouver,
Washington, recently convened
an integrated pest management
scoping session at the fort to
begin writing a plan for the
management of biological
threats there. The participants,
which included park natural
and cultural resource staff and
maintenance personnel and sys-
tem support office and Wash-
ington Office staff, outlined the
new plan by dividing the park
into two zones, each of which
was further divided into
subzones, as follows:

Landscapes
turf
trees and ornamental

beds
agricultural
garden
orchard
revegetation

Structures
exterior
modern
historic
interior
modern exhibits, mu-

seum collections, his-
toric furnished areas

office, shop, work areas

Once the group defined the
zones, they identified the exper-
tise needed to develop objec-
tives for each zone. After
experts gather to complete the
objectives, a contractor will
complete the plan with exten-
sive help from the park. This
format for IPM plans is being
developed as a model that has
the potential to be used service-
wide with park-specific modi-
fications.

• • •

USGS Help Sought
Looking for opportunities to

apply their research efforts to
federal lands, the U.S. Geologi-
cal Survey recently entered into
a memorandum of understand-
ing with the National Park Ser-
vice and requested project
proposals in support of park
research, resource manage-
ment, and interpretation. Co-
lumbia Cascades Cluster parks
have been busy preparing eight
proposals that take advantage
of USGS mapping and other
expertise.

Research and resource man-
agement applications range
from assessing the stability of
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Continued channels once 15-30 feet wide
were “blown out” and are now
150-200 feet wide, treeless, and
filled with rocks and large de-
bris dams of debarked trees.
The concentrated erosion and
landslides altered some admin-
istrative roads beyond repair,
but only affected 37 miles of the
over 500 miles of park trails.

Although devastating to
people and property, the flood
was a natural, albeit rare, event.
Floods of this magnitude occur
at an estimated interval of ap-
proximately 100-1,000 years.
The opportunity to understand
geologic processes and ecologi-
cal recovery from catastrophic
disturbance is rare and
Shenandoah intends to make
the most of it.

Park managers asked that
resources and facilities be as-
sessed for safety hazards, man-
agement options, and short-
and long-term resource moni-
toring. The park set up an inci-

dent command team to deal
with assessment planning and
coordination. The scientific as-
sessment team consisted of ex-

the most unstable debris flows.
The team strongly recom-
mended against stabilization of
debris slopes. Trail or road re-
building, if done at all, should
wait until after next winter to
allow some settling, continued
slumping, and rockfall to occur.
Some trail rerouting to more
stable slopes was also recom-
mended.

As part of the NPS prototype
Inventory and Monitoring Pro-
gram, Shenandoah had detailed
information from many park
watersheds on water chemistry,
geology, fisheries, amphibians,
and aquatic insects before the
storm. In fact, the watershed
with the greatest flood impacts
was also, fortuitously, the one
with the most preflood data.
Gathered over a period of sev-
eral years, the information will
greatly help the park assess eco-
system changes with respect to
the severe storm. When com-
pared with postflood surveys of
the same areas, the data already
show a marked change in wa-
tershed fish. Just one week be-
fore the storm over 800 fish of
15 species along 100 meters of
stream were counted. A week
after the flood, the same area
had only 6 fish of 4 species. Bio-
logical recovery of these
streams to support trout popu-
lations will require perhaps as
little as 3 years to 30 years or
more and will vary from one
watershed to the next.

More biological resource as-
sessment information will fol-
low in the report to be written
by the scientific assessment
team. Also expected in this re-
port are assessments of the park
infrastructure and a strategy for
interpreting the flood and its ef-
fects to park visitors.

perts from Shenandoah Na-
tional Park, Assateague Island
National Seashore, University
of Virginia, U.S. Geological Sur-
vey, NPS Water Resources Di-
vision, NPS Geologic
Resources Division, Virginia
Tech, and Virginia Department
of Game and Inland Fisheries.
The team examined existing
and potential geohazards, slope
stability, hydrology, fisheries,
aquatic ecology, and vegetation
affected by the flooding.
Shenandoah and Assateague
staff recorded the information
collected by members of the
team on the park Geographic
Information System using GPS
(global positioning system)
units.

The team observed impacts
that were caused by both large
volumes of water (flood) and
the mass movement of rocks,
sediments, and woody debris in
a slurry with water (debris flow,
debris torrent). They recom-

mended that the park restrict or
discourage use of former trails
or roads with undercut banks
and “toe” areas at the base of
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Mount Rainier, Washington,
and investigating the relation-
ship of its geology to volcanic
hazards, producing a suite of
resource maps for City of Rocks
National Reserve, Idaho, to de-
tailed facies mapping at
Hagermann Fossil Beds Na-
tional Monument, Idaho, and
landform and soil mapping at
North Cascades National Park,
Washington. Interpretation re-
lated projects include produc-
ing videos on Crater Lake and
Mount Mazama, Oregon, geol-
ogy and research, a geologic
handbook of scientific investi-
gations at Hagermann Fossil
Beds, and a guidebook of the
geology of the North Cascades
and San Juan Islands, Washing-
ton.

CHESAPEAKE

Flood Assessment in
Shenandoah

“It was as if someone were
pouring water out of a glass.”
That is how one resource spe-
cialist described the relentless
rainstorm that caused extensive
flooding in central Virginia and
Shenandoah National Park late
last June. After 5 days of soak-
ing rain, the storm delivered 12
inches more that fell on already-
saturated ground in a period of
a few hours. Outside the park,
the storm killed eight people,
displaced 800 residents, and
damaged 2,000 area homes.
Within the park, numerous
landslides rerouted and re-
shaped entire drainages (see
photo). The barrage of water
carried massive boulders down
streams and even cut channels
15 to 20 feet down to bedrock
in some areas. Tree-covered,
bubbling mountain stream
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Days of relentless rainfall caused landslides in Shenandoah
National Park, Virginia, including these 2-5 acre (0.8-2.0
hectare) slides in the Moormans River drainage. While flood
impacts were considerable throughout the park and region,
the rare natural event provides scientists the opportunity to
study geologic processes and ecological recovery.


