
HIGHLIGHTS OF NATURAL 
RES£/URCES MANAGEMENT 

1993 

Natural Resources Programs^ 
Natural Resources Report NPS/NRPO/NRR-94/13 

National Park Service «, 



Highlights of Natural Resources Management 

A Report on National Park Service Natural 
Resources Management Activities in 1993 

For additional copies: 

Publications Coordinator 
National Park Service 

Natural Resources Publication Office 
P.O. Box 25287 

Denver, CO 80225-0287 

C f O Printed on Recycled Paper 



1993 Highlights of Natural 
Resources Management 

Natural Resources Report NPS/NRPO/NRR-94/13 

United States Department of the Interior 
National Park Service 

Natural Resources Publication Office 



Table of Contents 
Big Events in '93 

The National Biological Survey Reborn / 2 
Rare Orchid Located at Pipestone / 2 
Director's Awards / 4 
The Firestorms of 1993: NPS Response in the Santa Monica Mountains / 5 
Making the Most of a "Sod" Situation / 7 
Forest Dynamics Research Studies Post-Hurricane Ecosystem Recovery / 8 
Resources Management Plans: The Foundation of Park Resources Management Programs / 9 
Professional Development Program Key to Achieving Employee Excellence / 10 

Managing Cave Resources 
Caves Receive Protection from the Federal Cave Resources Protection Act/ 12 
Volunteers Help Inventory Oregon Caves / 13 
Scientists and Engineers Work Together to Save Threatened Cave Stream / 14 
Holistic Cave Resources Management at Mammoth Cave Biosphere Reserve / 15 
Cavers and Park Service Protect Caves Together/ 15 

Threats to Natural Resources 
Above-board Decision Affects Underground Concession in Carlsbad Caverns / 18 
Lechuguilla Cave Survives a Major Threat / 19 
Black Bears in Big Bend / 21 
White-tailed Deer Overpopulation Research and Management / 22 
Exotic Insect Threatens Native Hemlocks / 23 

Restoring Natural Resources and Historic Landscapes 
Agencies Cooperate to Restore Arid Land Mines in Joshua Tree National Monument / 26 
16 Tons and What Do You Get? Mineral Land Restoration in Alaska! / 28 
Wilson's Creek Restores Its Battlefield / 29 
Examining the Wetland Restoration Prospects of Indiana Dunes' Great Marsh / 31 
Developing Steelhead Broodstock for the Elwha River Restoration / 32 
Historic Scene Restored at San Juan Island / 33 

Innovative Partnerships Get the Job Done 
IPM Manual Keeps Managers Informed / 36 
The Great Ice Plant Pull / 37 
Destroying Bambi 's Image / 38 
Cooperative Surveying Reduces Backlog / 38 
Center Coordinates Olympic Peninsula Research / 39 

Inventory and Monitoring 
Monitoring Bat Populations at Organ Pipe Cactus National Monument / 42 
Small Parks Monitor Aquatic Resources / 43 
Volunteers Help Inventory and Monitor Big Bend / 44 
The First Ten Years of a Cooperative Long-term Raptor Study at Golden Gate / 44 
Inventory and Monitoring in Small Parks / 46 



Big Events in '93 



The National Biological Survey Reborn 
By Abigail Miller, Program Coordinator, Natural Resources 

In 1990, the National Park Service requested the National 
Research Council's assistance in strengthening the research 
program of the National Park Service. The Council's 1992 
review detailed the need for National Park Service research 
activities, as well as its qualities and shortcomings. The 
review found that the decentralized nature of research in the 
Park Service, and the integration of research with resources 
management, were often counterproductive. One of its most 
important recommendations was for an autonomous research 
program. 

The National Biological Survey, proposed by Secretary 
Babbitt in early 1993 and created with an appropriations on 
November 11,1993, provides an alternative means of estab­
lishing an autonomous research program for parks. While 
the National Park Service pursued several means to make 
improvements to its research program, Secretary Babbitt 
considered the broader picture. Looking at the needs of all 
Department of the Interior land managers and the nation as a 
whole, Babbitt ordered a reconstitution of the National Bio­
logical Survey to consolidate and thereby focus biological 
expertise on the pressing issues faced by Interior decision­
makers and by the country. 

The excising of National Park Service research activities 
and personnel during 1993 was a gut-wrenching process. If 
the inverse of the axiom "no pain, no gain" is true, the 
National Biological Survey should yield substantial gains. 
The same integration of research and resources management 
that the National Research Council found detrimental to the 
quality of our research program made its removal extremely 
painful and difficult. No budgets and very few personnel 
were dedicated exclusively to research. Project funding tar­

geted the highest priority, whether it was the research or 
implementation phase of a particular problem. Likewise, 
given the paucity of highly-trained resources management 
specialists, research scientists often performed resources 
management functions, overseeing operational activities and 
advising managers. 

The dis-integration of research from natural resources 
programs changed the question of where to draw the line 
between research and resources management from a philo­
sophical inquiry to the basis for splitting budgets. It gave 
new motivation to efforts to define what a resources manag­
er should be trained and able to do to meet today's land 
management challenges. The process has resulted in a re­
fined definition of the problem and scope of resources 
management needs facing the Park Service. This can be a 
vital spur for us to develop ways to adequately address these 
needs, giving increased weight to recent professionalization 
initiatives, including those in the FY 1994 and FY 1995 
budgets. 

The National Biological Survey also presents the oppor­
tunity to focus a stronger research program on park research 
needs. The National Biological Survey is committed to pro­
viding at least the same level of research to the National Park 
Service that we sent to the new agency. Additionally, the 
National Biological Survey recognizes the value of parks as 
places for the research that they will need to conduct to meet 
its broader national mission. The transition will be difficult 
while the agency establishes new procedures and lines of 
communication to accomplish park research needs. Howev­
er, the potential exists for more and better research to benefit 
parks at the end of that transition. 

Rare Orchid Located at Pipestone 
By Pamela K. Benjamin, Natural Resource Management Specialist, Midwest Regional Office 

Pipestone National Monument may be one of a few plac­
es in the Midwest that benefitted from the 1993 floods. 
Areas flooded for the first time in many years may have 
provided appropriate conditions for the growth of the feder­
ally threatened Western prairie fringed orchid. 

Located in the southwestern corner of Minnesota, Pipe­
stone National Monument preserves the significant cultural, 
historical, and ethnological resources associated with past 
and present day quarrying of the sacred red pipestone by 
Native Americans. Established primarily for its cultural re­

source values, the National Monument has the added benefit 
of containing numerous significant natural resources, most 
prominent being the park's native prairie setting. 

Last sighted in 1984, the Western prairie fringed orchid 
was thought to have been lost from the National Monument. 
However, in July 1993 a population of 33 plants was located 
within a wet prairie/sedge meadow community not previous­
ly documented as containing the orchid. Prior to the 1993 
discoveries, only two sightings of this orchid had been re-
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corded at the National Monument, with each past sighting 
consisting of only a single plant. 

Once occurring throughout the Red River Valley and 
extending southeast to Iowa and Missouri and west to north­
eastern Oklahoma, eastern Kansas, and eastern South Dako­
ta, the Western prairie fringed orchid is federally threatened 
and is on the endangered list for the State of Minnesota. A 
stout, showy plant with distinct bisymmetrical white flow­
ers, including a fringed lower petal, the orchid occurs most 
frequently in mesic to wet prairies, prairie seeps, and sedge 
meadows. The orchid is a long-lived perennial that report­
edly has a unique ability to remain dormant, under­
ground, for up to 10 years. Very little is known 
about the biology or population dynamics of this 
species; however, aboveground growth and 
subsequent reproduction appear to be highly 
related to soil moisture conditions. 

Historically, Pipestone Creek, which 
traverses a 3/4 mile path within the National 
Monument, occupied a single, main chan­
nel, with water flowing into several second­
ary channels during "normal" flooding 
conditions. These secondary channels spread 
through a wide area of the adjacent land­
scape providing moisture to many of the 
small, depressional mesic/wet prairie com­
munities and prairie pothole wetlands that 
were not directly associated with the creek. 
Channelization of the upper portion of Pipe­
stone Creek in 1910 resulted in drastic alter­
ations to the natural hydrology of the area. 
The wide distribution of water through the 
secondary channels became limited to only 
extreme flooding conditions. 

As with most of the midwestern portion 
of the United States, the Pipestone region 
received heavy precipitation during the 
spring and summer of 1993, including a 75-
year rain event. The resulting flood condi­
tions provided a similar distribution of water 
as existed prior to the creek's channeliza­
tion. Numerous short duration impoundmen­
ts of water and the resulting soil saturation 
within the wet prairie and pothole commu­
nities is suspected of providing the appro­
priate environmental conditions for the 
aboveground growth of the Western prairie 
fringed orchid in 1993. 

In order to provide for future monitoring 
of this species at Pipestone National Monu­
ment, each plant location was mapped and 
measurements of distance and direction were 
made to a permanent, fixed reference point. 
General phenological and morphological 
measurements (i.e., plant height, number of 
flowers/buds, etc.) were also recorded for 
each plant. 

Currently, the Western prairie fringed orchid is only 
known to grow in fifty-five sites in seven states and one 
Canadian province. The rarity of this orchid species is best 
explained by habitat loss, initially associated with European 
settlement and the conversion of vast acreages of prairie 
habitat within the Great Plains region for agricultural use. 
Today, increased use of herbicides and pesticides, continued 
conversion to cropland, overgrazing, and hydrological alter­
ations of the few remaining prairie remnants continue to 
threaten this orchid species and its associated habitats. 
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From left to right: David Mihalic, Roger Kennedy, Elizabeth Johnson, and Lloyd Loope. 

Director's Awards 
Each year, the Director of the National Park Service awards three individuals for outstanding 
achievements in natural resources management and research. The recipients of the awards receive 
$2,500 and a plaque honoring their achievements. 

Director's Superintendent of the Year Award for Natural Resources Stewardship, 
David A. Mihalic, Superintendent, Mammoth Cave National Park 

Director's Award for Natural Resources Management, Elizabeth A. Johnson, Chief, Division 
of Research and Resource Planning, Delaware Water Gap National Recreation Area 

Director's Award for Research, Lloyd Loope, Research Scientist, Haleakala National Park 

David Mihalic has managed and addressed park resourc­
es issues from a sustainable ecosystem perspective through­
out his tenure at Mammoth Cave National Park. Major 
threats to the park resources involve water quality issues 
generated primarily from lands external to the park, such as 
sewage and wastewater disposal, industrial pollution, and 
agricultural runoff. 

Mihalic has addressed these problems by creating part­
nerships with groups outside the park and by emphasizing 
the importance of resources management and research infor­

mation and techniques. His leadership has made possible the 
development of several decision-making cooperative enti­
ties, such as the Mammoth Cave Area International Bio­
sphere Reserve and the Mammoth Cave Area Special Water 
Quality Project. 

Mihalic considers information to be vital to making sound 
resources management decisions. To address the lack of 
adequate baseline resources data and long-term monitoring 
information, he established a division of natural and cultural 
resources management to provide the expertise needed to 
develop and implement information collection projects. 
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Elizabeth Johnson has spent the last decade fighting to 
keep clean the part of the Delaware River within the Dela­
ware Water Gap National Recreation Area. As development 
in the area has increased, sewage and wastewater treatment 
has become a serious concern. Because the soils in the 
region are not well-suited for septic systems, local residents 
want to use small wastewater treatment facilities that require 
the discharge of treated effluent into the river, which threat­
ens the high water quality of the Middle Delaware Scenic 
and Recreational River. With the help and cooperation of 
many people, Johnson led the effort that has resulted in the 
adoption of new regulations by the Delaware River Basin 
Commission. These regulations will help protect existing 
high water quality in waters deemed to have exceptionally 
high scenic, recreational, ecological, or water supply value. 

Johnson accomplished this herculean task by gathering 
hard, scientific data that proved the dangers to the river, and 
by developing cooperative partnerships with local groups. In 
cooperation with the Delaware River Basin Commission, 
Johnson planned and negotiated the development of irrefut­
able documentation of existing water quality through an 
intensive water quality monitoring investigation spanning 
120 river miles. She documented patterns of adjacent land-
use by initiating a prototype GIS-based land-use study; this 
study was crucial in convincing local planners, land manag­
ers, and regulators of the short- and long-term implications 
of changing land use upon water quality. By sharing this 
information with local towns, townships, and counties, John­

son earned their trust, which led to increased cooperation in 
identifying, discussing, and attempting to resolve water re­
sources issues of mutual concern. 

Lloyd Loope conducts research that is directly applicable 
to the resources management of the parks. And in Haleakala, 
that means exotic species research. Haleakala is the home of 
more endangered and threatened species than any other 
national park. Virtually all organism extinction and reduc­
tion of biological diversity in the park can be linked to the 
introduction of exotic life forms. Loope has conceived and 
implemented an exotic species outreach program aimed at 
gathering information, raising public and agency awareness, 
and developing strategies for control of species that are 
established on Maui, but have not yet spread into the park. 

Through research, persistence, and talented use of the 
media, Loope has successfully identified and reduced the 
threat to the park of several exotic species, including de­
structive domestic rabbits, pampas grass, and a highly inva­
sive tree. Loope also developed an emergency recovery plan 
to rescue the Haleakala Greensword from almost certain 
extinction. 

Loope is recognized as a leader in the field of exotic 
species research. What has not been so well-known-and this 
award should change that—is his ability to recognize a poten­
tial problem and, with creativity and empathy and scientific 
data, persuade managers of the need for action. 

The Firestorms of 1993: 
NPS Response in the Santa Monica Mountains 

By Raymond M. Sauvajot, Ecologist, Santa Monica Mountains National Recreation Area 

For thousands of years, southern California has been 
subjected to a variety of dramatic natural forces that have 
helped to shape its landscapes and affect its natural commu­
nities. The Santa Monica Mountains National Recreation 
Area is no exception to this pattern. Fire has occurred in the 
Santa Monica Mountains for thousands of years, and since 
1925, when detailed record taking began, fires of greater 
than 25,000 acres have occurred on an average of every ten 
to fifteen years. 

In the fall of 1993, history repeated itself with ferocity as 
over a dozen major wildfires bumed throughout southern 
California. In the Santa Monica Mountains, over 55,000 
acres burned in two large and destructive fires, the Green-
meadow (38,000 acres) and the Old Topanga (17,000 acres). 
In both cases, the human-caused fires were fanned by strong 
Santa Ana winds, which pushed the flames from their interi­
or starting points to the Pacific Coast in a matter of hours. 

Even before the flames were extinguished, National Park 
Service resources managers from the Santa Monica Moun­

tains National Recreation Area were called upon to provide 
information, support, and recommendations to the multiple 
agencies involved in fire suppression and post-fire rehabili­
tation efforts. As a substantial landowner and resources 
management agency in the Santa Monica Mountains, Na­
tional Park Service post-fire responsibilities and activities 
have been extensive. Several prominent issues in which the 
National Park Service took a leading role demonstrate how 
obtaining baseline resources data, linking these data to a 
comprehensive geographic information system (GIS), and 
coordinating resources management activities between agen­
cies is critical for effectively addressing resources concerns 
during crisis situations such as wildfires. 

Perhaps the most widely publicized rehabilitation issue 
following the southern California wildfires focused on the 
perceived need to reseed natural areas that had burned. Park 
staff quickly addressed this concern by compiling, review­
ing, and disseminating available scientific data on reseed-
ing, and coordinating an interagency response with local 
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agencies and university experts. Armed with this informa­
tion, the Superintendent was able to immediately develop a 
credible and defensible policy statement disallowing any 
emergency reseeding on National Park Service lands in the 
Santa Monica Mountains and strongly suggesting the use of 
natives if reseeding was proposed for other property in the 
Mountains. This was based on research that demonstrated 
that reseeding, especially with exotic species, (1) may not 
significantly decrease soil erosion hazards, (2) can interfere 
with natural vegetation regeneration processes, and (3) may 
create additional erosion and fire hazards in the future. A 
number of local agencies and organizations concurred with 
the National Park Service position and, because park staff 
rapidly coordinated with these groups and compiled relevant 
scientific data, the National Park Service provided an in­
formed and authoritative voice in post-fire resources man­
agement planning. Partly due to these efforts, only 10,000 
acres were reseeded in the Santa Monica Mountains, and 
none on federal or state parklands. In addition, throughout 
southern California, post-fire reseeding efforts focused more 
on long-term natural resources protection, with native spe­
cies often used when seeding was recommended. 

As a follow-up to the reseeding "debate," the National 
Park Service immediately contacted local agencies and re­
searchers about post-fire research opportunities, specifically 
to address rehabilitation alternatives, including reseeding. 
As a consequence, the park was able to take the lead in 
helping to coordinate and facilitate post-fire vegetation and 
erosion research. This work, which is ongoing, includes both 
fire effects monitoring initiated by the National Park Service 
and interagency-supported research by university investiga­
tors. The research addresses vegetation regeneration, ero­
sion, and sedimentation in seeded and unseeded areas. 

Perhaps the most visible role played by the National Park 
Service both during and after the Santa Monica Mountains 
wildfires has been to provide critically needed GIS support 
to the many agencies involved in fire-related activities. The 
park had already developed a comprehensive and sophisti­
cated GIS for the Santa Monica Mountains National Recre­
ation Area. Using the GIS, park staff were able to quickly 
generate crucial maps and data to assist in interagency fire 
suppression and rehabilitation efforts. This support included 
mapping fire spread and hotspots through the use of global 
positioning and remote sensing technology, providing digi­
tal fire history information, identifying and evaluating fire-
damaged resources, and mapping fire-affected structures 
and jurisdictions throughout the Santa Monica Mountains. 

The park has continued to provide this type of support and 
has taken a leading role in promoting the benefits and needs 
for an interagency GIS program focused on the Santa Moni­
ca Mountains ecosystem. Efforts by the National Park Ser­
vice are currently underway to build a resources database, 
which will include an accurate, field-based vegetation map 
for the Mountains based on satellite imagery, aerial photog­
raphy, ground-truthing, and other sources of data. In addi­
tion, the park is already collecting data on archeological 
resources, on the status and distribution of threatened and 
endangered species, and on wildlife distribution. Through­
out all of this work, an important fact has been continually 
emphasized: All of the fancy GIS software and hardware 
available will be of little value without collecting detailed 
and accurate resources data linked to the GIS. The park is 
currently working in cooperation with state, county, local, 
and other federal agencies to build this critical resources 
database for the Santa Monica Mountains ecosystem. 
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Making the Most of a "Sod" Situation 
By Rebecca Dahle Lacome, Park Ranger, Resources Management, Homestead National Monument 

The "year of the great floods" wreaked havoc throughout 
many mid western National Park Service areas. At Home­
stead National Monument in southeastern Nebraska, two 
separate flooding incidents caused serious erosion and col­
lapse of stream banks, leading to the loss of part of the park's 
trail system. When faced with the need to relocate a section 
of trail through the 55-year-old tallgrass prairie restoration, 
the park transplanted 1000 cubic feet of established sod from 
the trail relocation to a new portion of the prairie restoration. 
In so doing, "new ground" was broken in the continuing 
history of restoration at Homestead~the prairie restoration 
became a sod donor to itself. 

The prairie restoration at Homestead is one of the oldest 
ongoing efforts of its kind in the world, and the first in a 
national park area. In 1938, wildlife technician Adolph Mu-
rie wrote the first management plan describing two manage­
ment techniques; one was seeding and the other was 
transplanting sod from a local prairie. He recognized the 
advantage of sod transplants that bring not only prairie 
grasses into the restoration, but also the native species of 
"prairie herbs." We know today that sod transplants may 
also bring other necessary native elements into the restora­
tion such as soil nutrients, microbial elements, and insects 
and larvae which may be required for plant propagation and 
ecosystem viability. 

Sod transplanting has become a time-honored manage­
ment technique in the Homestead restoration effort. Begin­
ning in 1939, and throughout the 1940's, sod strips from 
native prairie remnants in the vicinity were relocated to 
control erosion on the upland slopes of 
the restoration. Combined over the years 
with seeding and transplanting green­
house-grown seedlings, these tech­
niques created a diverse and increasingly 
representative tallgrass prairie facsim­
ile. Even at its small size of 100 acres, 
the historic restoration serves well to 
introduce visitors to the natural envi­
ronment pioneers encountered as they 
crossed and eventually settled the Great 
Plains. It also teaches the value of na­
tive plant communities in the perpetu­
ation of land health in a part of the 
country which has been substantially 
altered by agricultural practices. 

During the 1980's, sod transplant­
ing from a local donor prairie was again 
initiated, this time with the intent of 
increasing the forb (flowering herb) 

diversity in newer areas of the restoration. Funding from the 
Servicewide Natural Resource Preservation Program initia­
tive has allowed this project to continue into the 1990's. In 
1992,85 sod plugs were transplanted to increase forb diver­
sity in a 1960's grass seeding along a relocated highway 
right-of-way. Each cubic foot plug targeted a specific forb 
species for transplanting. A 67% survival rate resulted in the 
first growing season and much was learned about the adap­
tive abilities of the different species. 

The summer flooding of 1993 provided a different kind of 
transplanting opportunity and a chance for the prairie to 
restore itself. Using emergency flood funding, seasonal main­
tenance and resources management personnel worked through 
the fall to transplant sod from the trail relocation necessitat­
ed by flood erosion. Sod blocks were dug by hand, loaded 
onto a flatbed trailer pulled by an all-terrain vehicle, and 
transported 1/3 mile to an area which had just begun to 
undergo restoration earlier in the year. The sod blocks were 
then packed into trenches prepared by a backhoe. Moisture 
in the soil from the year's abundant precipitation and con­
tinuing rain showers through the fall eliminated the need for 
irrigation. 

Experimentation with a variety of techniques at Home­
stead has resulted in a successful prairie restoration capable 
of providing its own sod and seed for continuing propagation 
and diversification. As these techniques are fine-tuned in the 
restoration's next fifty years, the waving grasses and prairie 
flowers which are already well established will serve as a 
storehouse of supply, as well as inspiration. 
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