




New Orleans is a city of deep religious roots and traditions tied to its diverse immigrant-driven ethnic heritage. Celebrating saints
and feast days in somewhat unusual and public displays is one of the ways this is manifested. On this St. Patrick’s Day, join
us for a lively, interactive discussion—New Orleans style—of the various ethnic and religious commemorations of saints hon-
ored throughout the city. Prizes will be given (or thrown) and participants will leave with a deeper understanding of this
vibrant and festive city.

Session 186 • Grand Chenier (5th floor) • Contributed Papers
Rights, Policy, and Knowledge: Engaging with Native Communities
Chair: Erik Val, Director, Yukon Parks Branch, Yukon Environment, Whitehorse, Yukon, Canada

Aboriginal Community Engagement for Reconciliation and Reconnection in a Canadian Rocky Mountain National Park
Shawn Cardiff, Manager, Land Use Policy and Planning, Parks Canada, Jasper National Park, Jasper, Alberta, Canada
Creation of Canada’s Rocky Mountain national parks more than a century ago excluded and displaced indigenous people, with

social and ecological consequences that resonate to this day. This paper discusses Parks Canada’s approach to overcoming
that legacy, with potential applications for other protected areas. Jasper National Park’s establishment in 1907 alienated
Aboriginal people that historically used the area: Cree, Stoney, Shuswap, Iroquois, Ojibwa and Métis. In 2004, Parks Canada
and 20 Aboriginal groups began a process of interest-based reconciliation and partnering. New doors have opened that
enable privileged access for ceremonial practices, to influence park management, to participate in economic opportunities,
and connect park visitors with authentic and inspiring cultural experiences. The park is gaining relevance with the engaged
communities. While significant relationship-building challenges exist: the healing process, capacity to achieve aspirations,
and assertions of rights and title, mutually-beneficial initiatives are furthering reconciliation and delivery of Parks Canada’s
mandate.

Policy, Laws, and Preservation and the Effects on Indigenous Rights for Cultural and Spiritual Practices
Freddie Romero, Cultural Preservation Consultant, Santa Ynez Band of Chumash Indians Elders Council, Santa Ynez, CA
Today around the globe, laws and policies are being instituted for the preservation of the environment and regeneration of sus-

tainable ecosystems. Policies created to restore our environment, or preserve an endangered species, are having significant
impacts on indigenous rights. This presentation will show how such laws effect cultures that have sustained ecosystems for
millennia and ways of responding to such issues, such as infringement upon religious rights or denial of access to tradition-
al places. What is the process and who to address? The hope is, that the information presented will challenge indigenous
people to stay informed and to strike a balance between the laws and policies and the values given us by creator to care for
this earth, while maintaining their cultural traditions and practices.

Beyond Consultation: Aboriginal Engagement for Effective Management of Legacy Contamination in an Arctic National
Park

Edward McLean, Consultation Advisor, Parks Canada Agency. Winnipeg, Manitoba, Canada
John Snell, Contaminated Sites Specialist, Parks Canada Agency, Western & Northern Service Centre, Calgary, Alberta, Canada
Nelson Perry, Ecosystem Scientist, Parks Canada Agency, Western Arctic Field Unit, Inuvik, Northwest Territories, Canada
Ken Reimer, Director, Environmental Sciences Group, Royal Military College of Canada, Kingston, Ontario, Canada
Nick Battye, Project Leader, Environmental Sciences Group, Royal Military College of Canada, Kingston, Ontario, Canada
Stokes Point, on Canada’s Yukon North Slope in what is now Ivvavik National Park, is the site of a former Cold War era DEW

Line radar station and offshore oil exploration base (circa 1980’s). Ivvavik is the first Canadian national park created from an
Aboriginal land claim agreement (Inuvialuit Final Agreement, 1984) and is co-operatively managed by the Inuvialuit and
Parks Canada Agency (PCA). Within this framework, PCA has just completed a comprehensive five-year, $6-million assess-
ment and clean-up of Stokes Point for contaminants and debris left behind from these past uses. This case study describes
the collaborative approach and positive outcomes underlying the successful clean-up, with emphasis on relationship build-
ing and meaningful engagement of Inuvialuit in project decision making that goes beyond our legal duty to consult. This proj-
ect exemplifies a corporate shift as PCA moves from doing things for Canadians, to doing things with and as defined by
Canadians.
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Protecting Traditional Resources Rights in Conservation: Native Knowledge in National Parks
Fernando Villalba, Biologist, National Park Service, Point Reyes Station, CA
During its early development, the National Park Service played an active role in the removal of Native Americans from their ances-

tral lands. In doing so, they were also in effect dislodging intimate knowledge systems that encompass a long-standing dia-
logue with the landscape. Although international instruments exist to protect traditional resource rights, dominant interna-
tional and national frameworks are insufficient to adequately protect traditional knowledge. In analyzing this issue, two case
studies were observed at Pinnacles National Monument and Redwood National Park, who are developing relationships with
affiliated Tribes—the Amah Mustun Tribal Band and the Yurok Tribe, respectively. Particularly, I analyze the mutual interest
to conserve biological diversity and restore disturbed lands as opportunities to collaborate. By working with local National
Park Service staff and Native community leaders, trust relationships can be developed in a culturally-appropriate and pro-
ductive manner if a concerted effort is exerted by both the park and Tribe. Park managers are displaying a sense of not only
moral responsibility to reinstate, at least in part, Native land stewardship systems, but also of urgency to work cooperatively
with local Native communities and address their concerns and needs regarding cultural revitalization. Native partners espe-
cially express the necessity to maintain and restore integrity of traditional practices and knowledge.

Are Aboriginal Title and Treaty Rights Compatible with National Parks? 
Heidi Cook, Project Manager, Misipawistik Cree Nation, Grand Rapids, Manitoba, Canada
Ovide Mercredi, Chief, Misipawistik Cree Nation, Grand Rapids, Manitoba, Canada
Edwin Ballantyne, Project Coordinator, Misipawistik Cree Nation, Grand Rapids, Manitoba, Canada
The traditional territory of the Misipawistik Cree Nation (MCN) has been actively studied for a National Park since 1992. In the

absence of adequate consultation with the MCN, the proposed park was met with strong resistance that has prevented its cre-
ation. In 2007 the MCN, federal, and provincial governments made a fresh start in discussions on the protection of tradition-
al Cree lands and waters. With the support of Parks Canada, MCN representatives visited other communities in Canada to
investigate the impact of National Parks on Aboriginal Title, Treaty Rights, and land use. The exchange provided insight on
the impacts and benefits of the parks system, and the compromises that are necessary when it is used to protect traditional
lands and waters. The community process currently underway asks whether protection through the National Park system
can benefit Cree culture, language, and lifestyle, and how Misipawistik title and rights may be compromised.

Session 187 • Grand Coteau (5th floor) • Invited Papers
Sound Sessions: Recent Social Science Studies in National Park Units
Chairs: Peter Newman, Associate Dean, Warner College of Natural Resources, Fort Collins, CO
Paul Bell, Department of Psychology, Colorado State University, Fort Collins, CO 
Karen Trevino, Natural Sounds and Night Skies, NPS Natural Resource Program Center, Fort Collins, CO
Session overview: A growing body of research has documented the potential environmental impacts of visitor use in national

parks and related areas. These impacts apply to multiple components of the landscape, including soil, vegetation, water, and
wildlife. Research and management attention is now being extended from conventional landscapes to “soundscapes,” and
includes consideration of aural impacts of visitor use as well as other sources of noise. Soundscapes have been defined by the
NPS as the composite of all sounds at a specific locale, as perceived by park visitors. This session addresses recent work on
the impacts of a variety of sound sources on visitor experiences in National Parks. 

The Role of Messaging on the Acceptability of Commercial Aircraft Sounds and Sights
Derrick Taff, Graduate Research Assistant, PhD Student, Colorado State University, Fort Collins, CO
Peter Newman, Associate Dean of Academic Affair and Associate Professor of Warner College of Natural Resources, Colorado

State University, Fort Collins, CO
Gretchen Nurse, Post-Doctoral Research Associate, Department of Psychology, Colorado State University, Fort Collins, CO
Research suggests that visitors frequently visit parks in part to experience the sounds of nature. While anthropogenic sounds (e.g.,

people talking, vehicles and aircraft) can detract from the visitor experience, indirect management techniques such as mes-
saging have the potential to influence visitor perceptions of resource conditions. This study explored the role of messaging
on visitor perceptions of commercial aircraft overflight sounds and sights. In a lab, respondents were shown a series of pho-
tos representing a hiking trip to Rocky Mountain National Park while experiencing both natural and commercial aircraft
sounds. Half of respondents received a messaging treatment concerning commercial aircraft before evaluating the sounds and
sights. If visitors are more acceptable of commercial aircraft once they are informed, then messaging strategies may be appro-
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priate management techniques in the park. Alternatively, messaging may increase awareness of commercial aircraft and neg-
atively affect the acceptability of the associated sounds.

Motivation and Acceptability Norms of Human-caused Sound in Muir Woods National Monument
Lelaina Marin, Outdoor Recreation Planner, National Park Service Natural Sounds Program, Fort Collins, CO
Peter Newman, Associate Dean of Academic Affairs and Associate Professor Warner College of Natural Resources, Colorado

State University, Fort Collins, CO
Robert Manning, Professor of Natural Resources/Director Park Studies Lab, University of Vermont, Burlington, VT
Jerry Vaske, Professor of Human Dimensions of Natural Resources, Colorado State University, Fort Collins, CO
David Stack, Park Ranger, National Park Service – Statue of Liberty National Monument, Liberty Island, NY
Acceptability of sound, natural or human-caused, was predicted to vary by an individual’s motivation for quiet at Muir Woods

National Monument. This study used a dose-response methodology where visitors (n = 157; response rate = 54%) listened
to five audio recordings varying in the percentage of time that human-caused sound was louder than natural sound (percent
time above). Visitors then rated the acceptability (pleasant to annoying) of each recording. Cluster analysis was used to seg-
ment individuals into three homogenous groups based on their motivations (i.e., low, moderate and highly motivated for
quiet) for visiting the park. Results indicated that as percent time above natural sound increased, visitor ratings of human-
caused sound decreased. Reactions to human-caused sound also decreased as motivation for quiet increased. Consensus
regarding the acceptability of sound was greatest when the percent time above natural sound was lowest (i.e., quietest
sounds). Recommendations are offered for setting standards to meet soundscape objectives.

Sources and Prevalence of Anthropogenic Noise in Cultural Parks: Independence Hall and Valley Forge
Jacob A. Benfield, Assistant Professor, Pennsylvania State University–Abington, Abington, PA
Laboratory and field research has shown that human-caused, or anthropogenic, noise can have negative effects on the visitor expe-

rience such as reducing scenic evaluations and memory for interpretive material. Additionally, deleterious levels of anthro-
pogenic noise have been shown in a number of wilderness parks including the Grand Canyon and Muir Woods. However,
less is known about these noise levels in cultural parks and the effect the noises could have on visitor experiences. The cur-
rent study describes the results of auditory logging taking place at two very different cultural parks—the urban setting of
Independence Hall and the wooded historical site of Valley Forge National Park. Noise sources and levels will be discussed
relative to their prevalence and the existing literature from wilderness parks.

Is Personal Reflection Affected by Ambient Soundscapes?
Jacob A. Benfield, Assistant Professor, Pennsylvania State University–Abington, Abington, PA
Gretchen A. Nurse, Postdoctoral Research Associate, Colorado State University, Fort Collins, CO
Lucy Troup, Professor on Special Appointment, Colorado State University, Fort Collins, CO
Paul Bell, Professor, Colorado State University, Fort Collins, CO
Laboratory research has shown that anthropogenic noise can affect a wide range of human dimensions. For example, research has

shown that scenic evaluations of national park scenes are lower in the presence of automobile, aircraft, and human vocal nois-
es when compared to natural sound controls. Research has also shown that memory for park interpretative information is
lower when presented alongside different types of anthropogenic noise. In a similar line of laboratory research, the current
study explored how different soundscapes could impact personal reflection and private thought. Participants were exposed
to various natural and anthropogenic noise conditions while asked to reflect upon their lives and their current ability to bal-
ance the multiple demands placed upon them. Participants then responded to a series of open-ended prompts regarding their
thoughts and feelings. Results compare the different conditions based on length, emotional content, depth, and other quali-
ties of the written response. 

The Influence of Anthropogenic Sound on Cultural Park Tours
Gretchen Nurse, Postdoctoral Research Associate, Colorado State University, Fort Collins, CO
Jacob A. Benfield, Assistant Professor, Pennsylvania State University–Abington, Abington, PA 
Lucy Troup, Professor on Special Appointment, Colorado State University, Fort Collins, CO
Paul Bell, Professor, Colorado State University, Fort Collins, CO
Understanding the effects of anthropogenic sound on visitor experience in cultural parks is an emerging issue for the National

Park Service (NPS). Although the relationship between noise and scenic evaluation is more established, little is known about
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how noise influences certain cognitive processes such as level of involvement with informational material. The goal of this
paper is to clarify these dynamics through the exploration of visitors’ experiences at cultural parks. Specifically, this project
exposed participants to two simulated cultural park tours that included pod casts with auditory information typical of the
location or ‘tour stop’ presented in a photo on the screen. Visitor satisfaction, involvement, and affective state regarding the
‘tour stop’ as well as the information in the pod cast were evaluated to determine the effects of both overflight sounds and
voices on visitor experience. Visitor outcomes decreased as percent time audible of all anthropogenic sounds increased in the
ambient environment.

Session 188 • Waterbury (2nd floor) • Contributed Papers
Climate Change Forecasting and Planning
Chair: Jan van Wagtendonk, U.S. Geological Survey (retired), El Portal, CA

Testing the Limits: Effects of Climate on Conifer Distributions in Mount Rainier National Park
Ailene Ettinger, PhD Candidate, Biology Department, University of Washington, Seattle, WA
Kevin R. Ford, PhD Candidate, Biology Department, University of Washington, Seattle, WA
Janneke Hille Ris Lambers, Assistant Professor, Biology Department, University of Washington, Seattle, WA
Global climate change is expected to cause warming and reduced snowpack in the Pacific Northwest; these changes are likely to

impact the species’ distributions and therefore affect natural resource management in national parks. We ask how important
climate is in determining range limits of Pacific Northwestern conifers by quantifying relationships between climatic variables
(e.g. snow, temperature) and growth across altitudinal ranges of six conifers on Mt. Rainier. We investigate growth-climate
relationships at multiple life history stages (seeds, seedlings, adult trees) and find that growth-climate relationships vary by
species, elevation, and life history stage. Our results suggest that, as temperature increases over the next century, conifers will
likely show increased growth at treeline, but responses in low-elevation forests will be more idiosyncratic.

Plant Responses to Climate in National Parks of the Southwestern US: Forecasts for Land Management
Seth Munson, Research Ecologist, U.S. Geological Survey, Southwest Biological Science Center, Moab, UT
Jayne Belnap, U.S. Geological Survey, Southwest Biological Science Center, Moab, UT
Andy Hubbard, National Park Service, Sonoran Desert I&M Network, Tucson, AZ
Kirsten L. Gallo, National Park Service, Chihuahuan Desert I&M Network, Las Cruces, NM 
Sue Rutman, Organ Pipe Cactus National Monument, Ajo, AZ
Mary Moran, National Park Service, Southeast Utah Group, Moab, UT
Charles D. Schelz, National Park Service, North Central Arizona Monuments, Flagstaff, AZ
Robert H. Webb, U.S. Geological Survey, Tucson, AZ
Don E. Swann, Saguaro National Park, Tucson, AZ
The National Park Service (NPS) is likely to face many challenges in the future as climate change alters the abundance, distribu-

tion, and interactions of plant species. These challenges will be especially daunting in the southwestern US, which is expect-
ed to warm faster than the rest of the country and experience decreased precipitation, resulting in reduced soil moisture in
an already water-limited environment. These changes will likely have a negative effect on plant growth and may also result in
shifts of plant community composition. Integration of climate and vegetation data is essential in providing resource managers
with tools to forecast the effects of climate change on ecosystems—a major goal in NPS inventory and monitoring protocols.
The broad-scale effects of climate change and the complex spatial heterogeneity of abiotic and biotic conditions across the
southwest region make it difficult to use individual park data to assess climate-vegetation relationships. Here, we highlight
preliminary research results from cross-park analyses in the Sonoran Desert and Colorado Plateau that relate past regional
patterns in climate to changes in plant species and functional types.

How Climate Change Threatens Communities: A Management Question at Point Reyes National Seashore
Sarah Hameed, Graduate Student, University of California–Davis, Bodega Bay, CA
Jill Baty, Graduate Student, University of California–Davis, Davis, CA
Angela Doerr, Graduate Student, University of California–Davis, Davis, CA
Katie Holzer, Graduate Student, University of California–Davis, Davis, CA
Climate change and its consequences for natural communities pose major challenges to conservation management. Working with

managers at Point Reyes National Seashore, we addressed this challenge with a site-specific climate change vulnerability
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assessment. We took a multi-faceted approach: 1) we surveyed scientific experts regarding how climate change threatens 14
communities in the park, 2) we quantitatively compared vegetation community distribution predictions of community niche
models and dynamic vegetation models, 3) we mapped predicted sea level rise onto vegetation communities at the park and
analyzed the potential impacts to the park’s communities, and 4) we assessed the vulnerabilities of some individual species
to climate change using NatureServe’s Climate Change Vulnerability Index. With this four-pronged approach we have devel-
oped an important management tool for the park and simultaneously created a road map for other conservation managers to
incorporate the implications of climate change in management decisions.

Climate Change Scenario Planning in Alaska
Robert Winfree, Alaska Regional Science Advisor, National Park Service, Alaska Regional Office, Anchorage, AK
Nancy Fresco, Network Coordinator, Scenarios Network for Alaska Planning (SNAP), University of Alaska–Fairbanks, Fairbanks,

AK
Bud Rice, Environmental Protection Specialist, NPS Alaska Regional Office, Anchorage, AK
NPS has implemented climate change scenario planning (CCSP) workshops across all NPS areas in Alaska, grouped by four

Inventory and Monitoring (I&M) networks. Scenario planning, adaptive management and hedging are alternative approach-
es for decision making when the levels of uncertainty, risk, and controllability are not optimal. Scenario planning is designed
for situations with a high uncertainty, and low controllability. NPS partnered with the Global Business Network (GBN) for
process and the University of Alaska’s Scenarios Network for Alaska Planning (UAF-SNAP) for leading-edge science on sta-
tus, trends, and projections relative to climate change and effects. CCSP helps park managers and employees, cooperators,
and others understand climate trends; anticipate future changes that may affect resources, assets, and operations in parks and
surrounding areas; and identify a range of possible climate change response strategies. This presentation will focus on the
CCSP process and scenarios developed for arctic coastal and southwest Alaska parks.

Session 189 • Rhythms I (2nd floor) • Panel Discussion
Future Monitoring with Remote Sensing
Chair: Michael Story, Physical Scientist, National Park Service NRPC IMD, Morrison, CO
Remote Sensing Technologies represent a diverse and dynamic array of sensor systems and analysis tools. This session seeks to

inform potential users of important trends in the development of these technologies. Mid and long range monitoring plans
need to rely upon consistency in data and methods. Remote sensing data that have been extensively used in the past (tradi-
tional aerial photography and Landsat Thematic Mapper) may not be available in the future. What are the data types and
sources for the future and how will they impact our ability to effectively monitor National Parks? This session will bring a
variety of experts together to discuss the future of remote sensing options with a focus on monitoring.

Panelists: Tom Loveland, Senior Scientist, USGS, Sioux Falls, SD
Jason Stoker, Project Manager for the Lidar Science Project, USGS, Sioux Falls, SD
Jim Irons, Deputy Landsat Project Scientist, NASA, Greenbelt, MD 
Mike Hutt, Unmanned Aerial Systems Project Manager, USGS, Lakewood, CO

Session 190 • Rhythms II (2nd floor) • Panel Discussion
Enhanced Monitoring to Better Address Climate Change: Results from Scoping and Prioritization in 2010
Chair: Sara Wesser, Alaska Regional Inventory and Monitoring Program Manager, National Park Service, Anchorage, AK
In response to climate change and the need to better understand the effects it may have, the National Park Service (NPS) has

developed a Climate Change Response Strategy (NPS 2010). This strategy includes specific goals to apply climate science
through collaboration with scientific agencies and institutions, and conduct scientific studies and resource monitoring activ-
ities. In 2010 a select number of I&M Networks received funding to plan for enhancing vital signs monitoring in relation to
climate change. This panel discussion will describe the multi-network approach and collaboration within five “highly vul-
nerable” areas: North Atlantic Coast, Southeast Coast, Alaskan High Latitudes, High Elevation Northern Rockies and the
Desert Southwest. Fifteen minute presentations from each panelist will describe strategies taken by these Networks to
enhance or initiate new monitoring focused on the effects of climate change. There will be a ten minute introduction and the
session will close with 40 minutes of discussion.

Panelists: Joe DeVivo, Program Manager, Southeast Coast I&M Network, Athens, GA
Lisa Garrett, Program Manager, Upper Columbia Basin I&M Network, Moscow, ID
Andy Hubbard, Program Manager, Sonoran Desert I&M Network, Tucson, AZ
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Michael Shephard, Program Manager, Southwest Alaska I&M Network, Anchorage, AK
Sara Stevens, Program Manager, Northeast Coastal and Barrier Network, Kingston, RI

Session 191 • Rhythms III (2nd floor) • Presentations and Panel Discussion
The NPS Natural Resource Information Portal: Current Status, Innovative Uses, Future Directions
Chair: Margaret Beer, Data Manager, National Park Service, Inventory & Monitoring Program, Fort Collins, CO
NPS is transforming the way natural resource information is managed and delivered to parks, partners, and the public. The NPS

Natural Resource Information Portal (http://nrinfo.nps.gov) is the beginning of a Web-based “one-stop” for data and infor-
mation on park-related natural resources such as documents, reports, publications, data sets, and park species lists. NRInfo
has eliminated cumbersome logins and passwords, and offers a common user interface for multiple natural resource data
applications. The underlying architecture of the portal is based on service-oriented architecture, which allows efficient use
and sharing of data both within NPS and with essential partners such as the US Fish and Wildlife Service, USGS, and the
Data.Gov. This panel discussion will include an overview session that provides background and current status of the portal;
a presentation by an NPS division that is using portal data in innovative ways; a park perspective of how the portal is help-
ing with park-based data management; a presentation by a representative of the U.S. Fish and Wildlife Service that highlights
inter-agency cooperation efforts; and will finish with an overview of additional information systems that are on deck for incor-
poration into the portal.

The NRInfo Portal: Introduction and Progress Report
Margaret Beer, Data Manager, National Park Service, Inventory & Monitoring Program, Fort Collins, CO
Over the past year the Natural Resource Information Portal (http://nrinfo.nps.gov) has been steadily increasing in use, number of

records, and functionality. This presentation will provide a general overview of the portal, highlight its key capabilities and
benefits, and summarize major features that are upcoming in 2011.

The NRInfo Portal as the Springboard for DOI-wide Collaboration 
Brent Frakes, Functional Analyst, National Park Service, Inventory & Monitoring Program, Fort Collins, CO
Sharing of data and expertise among DOI bureaus has been clearly identified as a priority by the current administration and NPS

is a key player in efforts to leverage existing IT resources. This presentation gives an overview of a workgroup that has been
established to move forward with sharing tools and technologies within DOI, and the role played by the Natural Resource
Information Portal as a collaborative model.

Using NRInfo Web Services to Create Dynamic Web Applications
Melanie Ransmeier, NPS Air Resources Division, Lakewood, CO
Michael Cox, NPS Air Resources Division, Lakewood, CO
One of the advantages of the NRInfo Portal’s service-oriented architecture is the ability to directly query data using web applica-

tions. This allows divisions, parks, regions, and other entities to present information on their websites that meets specific
information delivery requirements. Implications of using this tool may be significant for both publication and web data man-
agement. Accessing NRInfo eliminates the need to maintain duplicate copies of publications on web servers and static web
pages containing reference data. In this session we describe using Cold Fusion code to retrieve and parse information from
NRInfo’s Reference Service and provide dynamic reference data on the Air Resources Division website. Implementation,
methods of identifying relevant records, and challenges encountered along the way are discussed.

Extending the NRInfo Reference Application: Programmatic Generation of Map Services
Peter Budde, Inventory & Monitoring Program, National Park Service
Services within the Natural Resource Information Portal (http://nrinfo.nps.gov)are consumable by a variety of clients. The

Natural Resource Inventory & Monitoring Program uses the Reference application in the portal to distribute inventory data
products, including GIS datasets. Currently, inventory datasets are managed as holdings linked to inventory references.
These holdings are usually zip files of GIS datasets, plus supporting help documents, source data, and reports. We are devel-
oping tools that auto-generate ArcGIS Server map services to allow streamlined visualization of inventory datasets. Through
the developed workflow reference owners (i.e., Inventory Coordinators) control when a map service is generated as well as
how the service looks and feels to the end-user. The presentation will highlight the programmatic efforts involved in trans-
forming reference holdings into web map services.
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Dissolving Data Boundaries: Data Discovery among Many Systems
Dan Kocol, Managed Business Solutions, Fort Collins, CO
Good search solutions increase efficiency by connecting a broad set of people to a broad set of information. Effective search appli-

cations drive value to the organization by helping a specific set of people make the most of specific sets of information regard-
less of where the data may reside. This session will explore how the NPS IRMA team is using common data standards and
federated search in conjunction with search relevancy and ranking to provide meaningful search results to the Natural
resource user base. The IRMA program is creating a single search portal that will provide a central access point to various
NPS and bureau data sources ( TIC, FWS, DOI) with the results tailored to the needs of the Natural Resource programs.

Session 192 • Salon 816–820 (8th floor) • Panel Discussion
Developing a Culture of Evaluation for Interpretation and Education in Great Smoky Mountains National Park:

Implications for National Policy
Chairs: Robert B. Powell, Assistant Professor, Department of Parks, Recreation, and Tourism Management-Clemson University,

Clemson, SC
Marc J. Stern, Assistant Professor, Department of Forest Resources and Environmental Conservation, College of Natural

Resources and Environment, Virginia Tech, Blacksburg, VA
Systematically employing evaluation of interpretation and education allows managers to gauge the influence of program’s on vis-

itors’ enjoyment, attitudes toward park resources, and stewardship behaviors, and investigate the relative effectiveness of dif-
ferent aspects of educational programs. This information is useful not only to monitor the effectiveness of a particular pro-
gram but also begins the process of developing a culture of evaluation and adaptive management. This session will provide
a description of 5 integrated studies that were part of a broader effort to evaluate interpretation and education programs
occurring in Great Smoky Mountains National Park. Key components of the studies for developing a culture of evaluation
include their complementary and integrated design, high level of NPS staff involvement, and focus on results with high util-
ity for future programmatic improvement. The results of this study have implications for a national effort to develop a culture
of evaluation within the Interpretation and Education servicewide.

Panelists: Susan Sachs, Great Smoky Mountains National Park, Gatlinburg, TN
Beth Wright, Education Technician, Great Smoky Mountains National Park, Gatlinburg, TN
Sue Vezeau, Social Scientist, Yosemite National Park, El Portal, CA
Marc J. Stern, Assistant Professor, Department of Forest Resources and Environmental Conservation, College of Natural

Resources and Environment, Virginia Tech, Blacksburg, VA
Robert B. Powell, Assistant Professor, Department of Parks, Recreation, and Tourism Management-Clemson University,

Clemson, SC

Session 193 • Salon 824 (8th floor) • Panel Discussion
Putting User Capacity in Perspective: Integration of User Capacity into the Visitor Use Management Framework 
Chair: Ryan Sharp, Visitor Use Specialist, National Park Service, Lakewood, CO
Addressing user capacity on public lands is mandated by law. As a result of lawsuits and much debate about the best way to imple-

ment applicable laws, there is a strong need to understand how user capacity works towards achieving broader visitor use
management goals on public lands. This panel discussion will focus on four main themes: 1) The challenges and issues asso-
ciated with user capacity, 2) The need to shift emphasis toward visitor use management more broadly, while putting user
capacity into its proper context, 3) The strategies being developed among the major land management agencies, 4)
Identification of major gaps and needs to further institutionalize visitor use management within the agencies. There will be
ample opportunity for questions and comments on the current and future role of user capacity as a part of visitor use man-
agement.

Panelists: Kerri Cahill, Visitor Use Technical Specialist, National Park Service, Denver, CO
Jim Bacon, Visitor Use Technical Specialist, National Park Service, El Portal, CA
David Cole, Research Geographer, Aldo Leopold Wilderness Research Institute, Missoula, MT 
Ryan Sharp, Visitor Use Specialist, National Park Service, Denver, CO
Ericka Pilcher, Visitor Use Specialist, National Park Service, Denver, CO
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Session 194 • Maurepas (3rd floor) • Affinity Meeting (open to all registrants)
Parks and Protected Areas Where Farms and Food Matter
Chair: Rolf Diamant, Superintendent, USNPS, Marsh-Billings-Rockefeller National Historical Park, Woodstock, VT
Lucy Lawliss, Superintendent, George Washington Birthplace National Monument, VA
Paula Vlamings, Golden Gate National Parks Conservancy, CA
Christina Marts, Assistant Superintendent, USNPS, Marsh-Billings-Rockefeller National Historical Park, Woodstock, VT
Angie Richman, Communication Specialist, Climate Change Response, National Park Service
There is a growing network of national parks and protected areas around the world that are partnering with their communities

preserving historically important agricultural landscapes and encouraging sustainable farming practices. In an era of climate
de-stabilization and epidemic obesity, these initiatives are strengthening local food security, food education, public health and
cultural heritage. They also support agrobiodiversity, which is increasingly recognized as a critical component of a sustain-
able food supply. In many instances, parks and protected areas are becoming centers of experimentation and innovation. This
network will gather to discuss challenges and opportunities confronting national parks and protected areas where food and
farming are important. Topics may include new approaches to education such as farm to school programs, exploring expe-
riences with community gardens/ community supported agriculture/farmers markets, use of conservation strategies such
easements on agricultural lands, and a variety of new institutional relationships and partnership models. Participants are
encouraged to bring their own issues and share their experiences.

Session 195 • Borgne (3rd floor) • Affinity Meeting (by invitation only)
Regional Wilderness Coordinators Affinity Meeting
Chairs: Wade Vagias, Natural Resource Specialist, Wilderness Stewardship Division, WASO, Washington, DC
Garry Oye, Wilderness Stewardship Division, WASO, Washington, DC
Affinity meeting of NPS Regional Wilderness Coordinators to discuss topics of mutual interest.

Session 196 • Poydras (3rd floor) • Business Meeting (open to all registrants)
The Spreadsheets Across the Curriculum Geology of National Parks Project: Update, Discussion, and Prospects
Chairs: H.L. Vacher, Professor, Department of Geology, University of South Florida, Tampa, FL
Judy McIlrath, Instructor, Department of Geology, University of South Florida, Tampa, FL
Tom Juster, Instructor, Department of Geology, University of South Florida, Tampa, FL
Mark Rains, Associate Professor, Department of Geology, University of South Florida, Tampa, FL
Meghan Lindsey, PhD student, Department of Geology, University of South Florida, Tampa
Laura Wetzel, Associate Professor of Marine Science, Eckerd College, St. Petersburg, FL
David W. Hastings, Associate Professor of Marine Science and Chemistry, Eckerd College, St. Petersburg, FL
Ben Becker, Director, Pacific Coast Science and Learning Center, Point Reyes National Seashore, Point Reyes Station, CA
Geology of National Parks: Spreadsheets, Quantitative Literacy and Natural Resources is an NSF-funded project (DUE

0836566) in which University of South Florida geologists visited eight regionally diverse Research Learning Centers to cre-
ate teaching modules for the Spreadsheets Across the Curriculum library (NSF DUE 0442629). The purpose of the project
was to build a collection of modules to bring quantitative literacy and environmental geology (Natural Resource Challenge)
materials into the undergraduate, general education course, Geology of National Parks. In this workshop, we will discuss les-
sons learned in the process of making and implementing the modules, invite feedback on how to continue the collaboration
of SSAC and RLCs, and, in particular, look for direction on focusing future projects on major environmental issues affecting
the parks (e.g., climate change). We seek ideas not only from RLCs but also anyone interested in the intersection of environ-
mental data and science/mathematics education, particularly quantitative literacy.

Session 197 • Salon 828 (8th floor) • Business Meeting (by invitation only; continues in Session 203)
National Park Service CESU Coordinators Annual Meeting I
Chair: Kathy Tonnessen, Research Coordinator, National Park Service, RM-CESU, Missoula, MT
The NPS CESU Research Coordinators will meet to consider new initiatives, to get acquainted with the new

CESU/RLC/Climate Change coordinator, and will take up business items of interest to the group.
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Session 198 • Grand Chenier (5th floor) • Business Meeting (open to all registrants)
World Heritage and the United States
Chairs: Stephen Morris, Chief, Office of International Affairs, National Park Service, Washington, DC
Phyllis Ellin, Historian, National Park Service, Chicago, IL 
Jonathan Putnam, International Cooperation Specialist, National Park Service, Washington, DC
This meeting, hosted by the NPS Office of International Affairs, will provide an update on recent developments in the World

Heritage program globally and in the U.S. Topics will include: results from recent sessions of the World Heritage Committee;
the U.S. World Heritage Tentative List and the process and prospects for future nominations; periodic reporting on U.S.
World Heritage sites; NPS’s World Heritage Fellowships; IUCN’s “World Heritage Agenda for Nature”; and prospects for
future activities and opportunities for information sharing and involvement by NPS and other interested parties, including
improved communication between OIA and NHL regional staff. There will be wide opportunity for general discussion and
questions.

Session 199 • Grand Coteau (5th floor) • Business Meeting (by invitation only; continues in Sessions 205, 211, 217)
Putting the USA’s National Parks and Protected Areas on the Global Map Workshop I
Chairs: Charles Besancon, Head of Protected Areas Programme, UNEP-WCMC, Cambridge, United Kingdom
Cyril Kormos, IUCN WCPA Regional Vice Chair for North America and the Caribbean
Lisa Duarte, Stewardship Coordinator USGS Gap Analysis Program
Arianna Granziera, WDPA Content Officer, UNEP-WCMC
High-quality and standardized Protected Areas (PAs) data is fundamental for assessing progress towards global biodiversity pro-

tection targets. The complexity and magnitude of the USA’s PA system makes the collection and conformity to international
standards of all non federal PA data a challenging task. Information on IUCN category and governance is often missing and
not rigorously articulated, while the process to apply these standards is critical for effective decision making. The Workshop
aims at addressing this challenge through the collaboration of all relevant stakeholders and the guidance of Protected Areas
experts at national and international level. It will bring together relevant stakeholders in the USA from federal and state gov-
ernment, conservation organizations, Native Americans, IUCN and UNEP to review progress made in standardizing infor-
mation about PAs in the USA stored in the World Database on Protected Areas. This workshop will review progress and
chart a forward path toward sustainability.
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Session 200 • Maurepas (3rd floor) • Affinity Meeting (open to all registrants)
World Commission on Protected Areas / Species Survival Commission Joint Task Force on Biodiversity
Chair: Stephen Woodley, Chief Ecosystem Scientist, Parks Canada, Gatineau, Quebec, Canada
Thomas Brooks, NatureServe–A Network Connecting Science With Conservation, Arlington, VA 
Two IUCN Commissions, the World Commission on Protected Areas and the Species Survival Commission have joined forces

in a global study of the effectiveness of protected areas in conserving biodiversity. Which protected areas are conserving bio-
diversity and why? Is it size, regional context, investment in management, visitation or something else? Come hear about this
evolving study and how you can help. All are welcome.

Session 201 • Borgne (3rd floor) • Business Meeting (open to all registrants; continues in Session 207)
National Park Service Cultural Resources Programs Business Meeting I
Chair: Stephanie Toothman, Associate Director, Cultural Resources, National Park Service, Washington, DC
A business meeting to discuss the National Park Service cultural resources programs.

Session 202 • Poydras (3rd floor) • Business Meeting (open to all registrants)
Wild and Scenic Rivers Program Updates and Discussion
Chairs: Joan Harn, Wild and Scenic Rivers Program Co-lead, National Park Service, Washington, DC
Bill Hansen, Wild and Scenic Rivers Program Co-lead, National Park Service, Fort Collins, CO
Join the program leads in an open discussion of wild and scenic rivers issues. The NPS Servicewide Wild and Scenic Rivers

Program and Steering Committee was created in 2007 to develop and implement a comprehensive Service-wide program
that meets the legislative requirements of the Wild and Scenic Rivers Act, improves internal and external communication and
coordination, educates NPS staff, stakeholders and the public about the importance of wild and scenic rivers, and protects
the river resources under our care.

Session 203 • Salon 828 (8th floor) • Business Meeting (by invitation only; continued from Session 197)
National Park Service CESU Coordinators Annual Meeting II
Chair: Kathy Tonnessen, Research Coordinator, National Park Service, RM-CESU, Missoula, MT
See under Session 197 for abstract.

Session 204 • Grand Chenier (5th floor) • Business Meeting (open to all registrants)
Intermountain Region / Resource Stewardship Advisory Team (RSAT)
Chair: Dave Roemer, Chief of Resources Management, Big Thicket National Preserve, Kountze, TX
The Intermountain Region’s (IMR) Resource Stewardship Advisory Team (RSAT) comprises both cultural and natural resource

specialists from parks and central offices throughout the region. Its goal is to strengthen the leadership capabilities of IMR in
comprehensive resource stewardship. RSAT advises the regional directorate on resource issues, and facilitates communica-
tion related to resource stewardship among the regional office, parks, and partners. RSAT is hosting this meeting to provide
an opportunity for resource professionals and managers in the Intermountain Region to meet face to face and discuss ways
in which the region and RSAT can best serve the needs of parks.

Session 205 • Grand Coteau (5th floor) • Business Meeting (by invitation only; continued from Session 199; continues
in Sessions 211, 217)

Putting the USA’s National Parks and Protected Areas on the Global Map Workshop II
Chairs: Charles Besancon, Head of Protected Areas Programme, UNEP-WCMC, Cambridge, United Kingdom
Cyril Kormos, IUCN WCPA Regional Vice Chair for North America and the Caribbean
Lisa Duarte, Stewardship Coordinator USGS Gap Analysis Program
Arianna Granziera, WDPA Content Officer, UNEP-WCMC
See under Session 199 for abstract.
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Session 206 • Maurepas (3rd floor) • Business Meeting (open to all registrants)
NPS Climate Change Response Strategy
Chair: Leigh Welling, Climate Change Response Program Manager, National Park Service, Fort Collins, CO
In 2010, the National Park Service launched a new program and released a Climate Change Response Strategy for understand-

ing and responding to the challenge of climate change. Learn about the program, meet new staff, and discuss strategies for
meeting the goals and objectives put forward by the strategy.

Session 207 • Borgne (3rd floor) ) • Business Meeting (open to all registrants; continued from Session 201)
National Park Service Cultural Resources Programs Business Meeting II
Chair: Stephanie Toothman, Associate Director, Cultural Resources, National Park Service, Washington, DC
See under Session 201 for abstract.

Session 208 • Poydras (3rd floor) • Affinity Meeting (open to all registrants)
Who’s on First? Clarifying NPS Marine Jurisdiction and Policies to Protect Ocean and Coastal Parks
Chairs: Julia Brunner, Policy & Regulatory Specialist, Geologic Resources Division, National Park Service, Lakewood, CO
Jeffrey Cross, Ocean and Coastal Resources Branch Chief, Water Resources Division, National Park Service
A multitude of problems confront National Parks in conserving ocean and Great Lakes resources, not the least of which is uncer-

tainty about who’s in charge. The complex picture of marine jurisdiction can muddy the waters, and uncertainty can discour-
age parks from addressing activities that they are in fact empowered to regulate. This meeting will discuss clear, fundamen-
tal concepts of NPS jurisdiction in ocean and coastal park units, and preview changes in a draft Director’s Order on Ocean
and Great Lakes Stewardship. Come prepared to ask questions: the answers may surprise you. Cross- cutting topics include
federal and state agencies’ jurisdiction; the interaction and perceived conflict between NPS regulations and nonfederal own-
ership of most submerged lands in parks; commercial and recreational fishing, aquaculture, dredging, and water quality.
Participants will come away with a toolbox of jurisdictional authorities and policies to manage and protect ocean and coastal
resources.

Session 209 • Salon 828 (8th floor) 
OPEN

Session 210 • Grand Chenier (5th floor) • Affinity Meeting (open to all registrants)
Building the Next 50 Years of Research at Aldo Leopold Wilderness Research Institute (ALWRI): A Discussion
Chair: Cindy Swanson, Human Dimensions Program Manager, USDA Forest Service, Rocky Mountain Forest and Range

Experiment Station, Missoula, MT
The Director of ALWRI retired January 2, 2010. His retirement provided an opportunity to take a fresh look at the direction of

ALWRI and reach out to managers and other researchers to incorporate the many new challenges that face wilderness areas,
such as climate change, urban development on the wilderness fringe, changing recreation patterns, and more intense natural
disturbances (wildfire, drought and insects/disease). A series of 6 detailers from multiple federal agencies and a representa-
tive from the Wilderness Society came to ALWRI for an average of a month each to be the acting Director. The objectives of
these detailers included; 1. Outreach to federal land managers, researchers and employees, non-government organizations
and the public to identify wilderness management challenges across the United States, 2. Develop a strategic vision and iden-
tifiable landmarks for the next generation of wilderness research, 3. Develop a pathway to expand partnerships and build
internal research and science delivery capacity, and 4. Identify the strategic roles, responsibilities, skills, abilities and duties
for the position of Director. This session will share a synthesis of the recommendations provided by the detailers and facili-
tate a discussion of these recommendations.

Session 211 • Grand Coteau (5th floor) • Business Meeting (by invitation only; continued from Sessions 199, 205; con-
tinues in Session 217)

Putting the USA’s National Parks and Protected Areas on the Global Map Workshop III
Chairs: Charles Besancon, Head of Protected Areas Programme, UNEP-WCMC, Cambridge, United Kingdom
Cyril Kormos, IUCN WCPA Regional Vice Chair for North America and the Caribbean
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Lisa Duarte, Stewardship Coordinator USGS Gap Analysis Program
Arianna Granziera, WDPA Content Officer, UNEP-WCMC
See under Session 204 for abstract. 
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Session 212 • Maurepas (3rd floor) 
OPEN

Session 213 • Borgne (3rd floor)
OPEN

Session 214 • Poydras (3rd floor)
OPEN

Session 215 • Salon 828 (8th floor)
OPEN

Session 216 Grand Chenier (5th floor) • Affinity Meeting (open to all registrants)
Wilderness Stewardship: Mitigating Conflict Through Confronting the Human-Nature Relationship
Chairs: Matthew Carroll, Smokejumper, U.S. Forest Service, McCall, ID
Jason Lawhon, Master of Forestry Candidate, Yale School of Forestry & Environmental Studies, New Haven, CT
Jesse Burkhart, Master of Forest Science, Yale School of Forestry & Environmental Studies, New Haven, CT
Understanding the influence of the perceived human-nature relationship on Wilderness policy direction is imperative as agencies

question Wilderness’ role in climate change strategies involving landscape scale ecosystem manipulation. It is becoming
increasingly clear that humans will always affect ecosystems at all levels. However, the historical interpretation of the human-
nature relationship has been one of separation. That is, the processes of the biophysical and the social world are distinct
where the former is natural and the latter is unnatural. We argue that this understanding is the impetus for much of the ten-
sion between Wilderness policy and practice and through conceptualizing a combined biophysical and social “natural,” a
theory posited by many before us, tensions between Wilderness policy and practice are mitigated. This new understanding
of the human-nature relationship acknowledges interaction, where success is the measurable observation of ecosystem
change rather than attempted erasure of human impacts.

Session 217 Grand Coteau (5th floor) • Business Meeting (by invitation only; continued from Sessions 199, 205, 211)
Putting the USA’s National Parks and Protected Areas on the Global Map Workshop IV
Chairs: Charles Besancon, Head of Protected Areas Programme, UNEP-WCMC, Cambridge, United Kingdom
Cyril Kormos, IUCN WCPA Regional Vice Chair for North America and the Caribbean
Lisa Duarte, Stewardship Coordinator USGS Gap Analysis Program
Arianna Granziera, WDPA Content Officer, UNEP-WCMC
See under Session 204 for abstract. 
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Frozen Landscapes: Understanding Trends in the Permafrost Environments of Central Alaska Parks (CAKN)
Guy Adema, Physical Scientist, Denali National Park and Preserve, Denali Park, AK
Edward (Ted) Schuur, University of Florida 
Permafrost landscapes dominate much of the area which comprises the parks of central Alaska. Additionally, much of the per-

mafrost is considered to be vulnerable, with ground temperatures very close to the freezing point. Clear signs of a changing
soil regime are evident in CAKN parks, including large thaw slumps, thermokarsts, changes in surface drainage and vegeta-
tion, and sag ponds. Continued change to this dominant landscape driver imply potentially drastic changes to the character
and habitat regimes of CAKN parks. We have developed and begun testing a permafrost monitoring plan which aims to quan-
tify the rate and extent of change. Indicators such as borehole temperatures, active layer depths, ecosystem carbon balance,
and thermokarst distribution provide a variety of data streams which allow for a holistic analysis of the state of permafrost.
We will present monitoring methods and examples of the data and trends observed in and around CAKN parks.

Restoration of Abandoned Mine Lands in Kantishna
Guy Adema, Physical Scientist, Denali National Park and Preserve, Denali Park, AK
Ken Karle (no affiliation given)
Phil Brease, National Park Service (recognized posthumously)
A long history of placer and lode mining in the Kantishna mining district in Denali National Park and Preserve ended in the 1980s

and was followed by many years of claim validity exams and land acquisition. The park acquired numerous claims, many of
which were severely disturbed, and two of which are classified as impaired waterways under the Clean Water Act. During the
past three years we have implemented large-scale restoration processes in three watersheds: Glen Creek, Slate Creek, and
Caribou Creek. Designs are in progress for a fourth mined area on Moose Creek. The restoration activities included removal
of abandoned materials, removal of contaminated soils, stream channel and floodplain reconstruction, and extensive revege-
tation. Restoration techniques focused on restoring channel and floodplain riparian functions using a variety of techniques,
including rock weirs, bio-armored banks, and large-scale revegetation.

Pacific Island Vegetation Mapping Challenges Conquered through Cooperation
Alison Ainsworth, Botanist, Pacific Island Network Inventory and Monitoring Program, Hawaii National Park, HI
Greg Kudray, Program Manager Pacific Island Network Inventory and Monitoring Program, Hawaii National Park, HI
Pacific Island parks present unique mapping challenges due to their isolation, high endemism, sensitive cultural landscapes, and

lack of community classifications and legacy vegetation data. In 2007, the Pacific Island Inventory and Monitoring Network
(I&M) in collaboration with the NPS National Vegetation Mapping Program developed an innovative strategy relying on park
cooperation, regional vegetation experts, vegetation classification specialists, and two mapping contractors. For five smaller
parks manual image interpretation and intensive field work were more efficient, but for the four larger parks mapping com-
bined field work guided by GIS biophysical modeling, automated object oriented image segmentation, classification and
regression tree analysis, and photo interpretation. Field work was completed by park and I&M staff together. Draft maps are
brought to the parks for the widest review possible, which includes an explanation about the process and vegetation types.
Involving park staff throughout the process increases the park buy-in and usefulness of these mapping products.

Rapid Response to Insect, Disease and Abiotic Factors
James Akerson, Supervisory Ecologist, NPS Mid-Atlantic Exotic Plant Management Team, Luray, VA
National Park Service regions East of the Mississippi River released a document to help their park units respond to forest pest

epidemics. The strength of the document titled, “Rapid Response to Insect, Disease and Abiotic Factors,” is in its electron-
ic format. Accessed via MS-SharePoint or external internet links, it provides needed information to quickly mount a treat-
ment response plan. The opening chapters describe the process for monitoring, diagnosing, prescribing treatments, obtain-
ing funding, and satisfying federal policies to respond to invasive forest pest problems. The appendices provide all forms,
law/policy, and the pest advisories for preparing wise project proposals. A dichotomous key was created to help staffs quick-
ly determine the identity of an unknown impact. Smaller park units, without robust resource staffs, may be the greatest ben-
eficiary from this product. The authors plan to update the appendices as new information becomes available or as NPS staff
make recommendations for improvements.
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Monitoring Colonial Nesting Birds in Biscayne National Park
Joaquin Alonso, Biologist Technician, National Park Service, Miami, FL
Raul Urgelles, Wildlife Biologist, National Park Service, Miami, FL
Kevin R. Whelan, Community Ecologist, National Park Service, Miami, FL
Colonial nesting birds are an important component of many ecosystems. Their high trophic position suggests they are a good

indicator of local and regional ecosystem health. Consistent successful nesting by colonial birds suggests that the ecosystem
adequately supports reproduction effort (ability to acquire food for establishment of reproductive condition, egg production,
food for fledging chicks, etc). The South Florida/Caribbean Inventory and Monitoring Network is developing a long-term
monitoring program designed to detect changes in nesting efforts of colonial birds in Biscayne National Park. Currently,
colonies are monitored monthly. Photographs of the colonies are taken from a helicopter and the numbers of active nests are
determined from the pictures taken. We have found that Double-Crested Cormorants have the greatest amount of nests and
a year-round nesting period. It is assumed that significant variation in counts could reflect changing environmental condi-
tions encountered by the birds; this provides important information for park management.

Using Coral Video Monitoring and Water Temperature Data to Demonstrate a Variety of Analytical Methods
Andrea Atkinson, Quantitative Ecologist, National Park Service , South Florida / Caribbean Network, Palmetto Bay, FL
Jeff Miller, Fisheries Biologist, National Park Service, South Florida / Caribbean Network, St. John, VI
Rob Waara, Biological Technician, National Park Service, South Florida / Caribbean Network, Palmetto Bay, FL
Judd Patterson, GIS Specialist, National Park Service, South Florida / Caribbean Network, Palmetto Bay, FL
Brian Witcher, Data Manager, National Park Service, South Florida / Caribbean Network, Palmetto Bay, FL
Kevin R.T. Whelan, Community Ecologist, National Park Service, South Florida / Caribbean Network, Palmetto Bay, FL
Anticipating the most likely ways monitoring data will be analyzed in the future can help refine sampling design and protocols.

The NPS South Florida / Caribbean Network has been monitoring coral communities for up to 10 years and water temper-
atures up to 20 years in four National Parks. At selected sites 20 randomly chosen coral video monitoring transects are mon-
itored annually and water temperature is collected with data loggers. We share the analyses used to test for long-term trends
and sudden precipitous events for coral cover, coral community metrics, and water temperatures, and explain our use of base-
line data and thresholds to use water temperature data as an early warning indicator for management. Difficulties, lessons
learned and ways the protocol has been adjusted are presented.

Vevé of Afa: Case Study For Development Options and Progress
Maria Ayub, Landscape Designer, American Society of Landscape Architects, Plantation, FL
The Vevé of Afa is an eco-cultural community development project in Palma Soriano, Cuba, that was featured in 2007 at the GWS

conference in St. Paul, Minnesota. The project deals with the integration of ecological sustainability combined with religious
symbolic gestures on the landscape. The presentation for the 2010 conference will comprise of the updates and development
of this designated cultural protected area. The project has been slow in getting the funds but nonetheless, some features of
the project are being constructed and by March of 2011, they will be completed.

Year-Round Hydrologic Monitoring of Subalpine Lakes in Great Basin National Park
Gretchen Baker, Ecologist, Great Basin National Park, Baker, NV
Geoff Moret, Hydrologist, Boulder City, NV
Christopher C. Caudill, Aquatic Ecologist, Moscow, ID
Nita Tallent-Halsell, I & M Coordinator, Boulder City, NV
Lake hydrology has strong effects on chemical and biological processes and is sensitive to climate, but remote high-elevation lakes

can be difficult to access during the winter. The Mojave Desert I&M Network and Great Basin National Park have installed
pressure and temperature loggers in four subalpine lakes (elevation 2915–3292 m) in Great Basin National Park to monitor
lake levels, the length of the ice-free period, and water temperatures. The collected data show that both water levels and water
temperature vary significantly over the course of the year, with the snowmelt pulse driving variations in both parameters. The
dates of ice-over and ice-out could be inferred from the temperature record. Current predictions of climate change are for ear-
lier snow pack disappearance, which should greatly affect the hydrology of these lakes. Long-term, year-round monitoring
will help detect these changes and determine how they affect water chemistry and biological communities.
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Passing the Torch: A Conversation between Generations about Resource Stewardship
Ben Baldwin, Research Learning Specialist, Rocky Mountain National Park, Estes Park, CO
Chelsea Frost, Student, University of Nevada–Reno, Reno, NV
Ben Bobowski, Chief of Resource Stewardship, Rocky Mountain National Park, Estes Park, CO
Passing the Torch is a project to capture and share experiences of seasoned NPS employees with the next generation. Many long

term employees have great stories and lessons (often hard earned) that can benefit new employees. Often these experiences
are not shared due to limited time or contact and unfortunately many are lost when the employee retires. Passing the Torch
is an attempt to collect an informal knowledge repository that persists over time; but if not tapped, will be lost forever. The
experiences are captured through interviews and questionnaires. The interviewees are asked to give advice, provide lessons
learned, tell how they benefited from experiences and share their hopes for the future. The information is then synthesized
and formatted to be available in a variety of formats. This provides the next generation of employees a chance to learn from
those that came before them and hopefully carry on the mission.

Rocky Mountain Green Team—Providing Urban Youth a Connection to National Parks 
Ben Baldwin, Research Learning Specialist, Rocky Mountain National Park, Estes Park, CO
Shane Wright, Youth Program Director, Groundwork Denver, Denver, CO
Ben Bobowski, Chief of Resource Stewardship, Rocky Mountain National Park, Estes Park, CO
The Rocky Mountain Green Team (RMGT) is a NPS Youth Internship Program (YIP) partnership between Rocky Mountain

National Park (RMNP) and Groundwork Denver (GWD). GWD is a community and environmentally focused nonprofit that
works in Denver’s low income communities. The mission of GWD is to bring about the sustained improvement of the phys-
ical environment and promote health and well-being through community-based partnerships and action. The RMGT is a
internship program that hires lower income urban youth to work in the park. The summer of 2010, RMGT interns camped
and worked in RMNP for five weeks. In addition to habitat restoration, special projects and trail construction, interns inter-
acted with NPS staff and had opportunities to develop leadership and professional skills, learn about the NPS and career
opportunities. In the words of one RMGT member, “Working and living at RMNP was an experience that will last a lifetime.
I am very grateful.”

Rocky Mountain National Park Eagle Rock Internship Program: A Productive Partnership for Youth Engagement
Ben Baldwin, Research Learning Specialist, Rocky Mountain National Park, Estes Park, CO
Jon Anderson, Instructor, Eagle Rock School, Estes Park, CO
Judy Visty, CDRLC Director, Rocky Mountain National Park, Estes Park, CO
Ben Bobowski, Chief of Resource Stewardship, Rocky Mountain National Park, Estes Park, CO
The Eagle Rock (ER) Internship Program is a collaborative partnership between Rocky Mountain National Park and Eagle Rock

School and Professional Development Center, a purposefully diverse residential high school located in Estes Park, Colorado.
This internship program focuses on bridging the critical years between high school and college when students are making
decisions that will influence their career choices. Students receive hands-on experience, connections to the existing work-
force, and active mentoring as they begin their working relationship. The ER Internship Program begins with a volunteer
(service learning) experience, followed by a full-time, paid, temporary position at the park, complemented by professional
development training. Its innovative educational and development program emphasizes active, interdisciplinary, experiential
learning. The ER Internships develop opportunities for students to connect with national parks, fosters student interest in
science and public lands, and ultimately provides a path for students to pursue careers in the National Park Service.

Visions of You—Picture Your NPS: Helping Youth Personally Connect to Parks through Photography
Ben Baldwin, Research Learning Specialist, Rocky Mountain National Park, Estes Park, CO
Amanda Christman, Fellow, Eagle Rock School, Estes Park, CO
Jon Anderson, Instructor, Eagle Rock School, Estes Park, CO
Visions of You—Picture Your NPS is a way for students to visually explore, reflect, and interact with the National Park Service.

Visions of You is part of the professional development curriculum for the Rocky Mountain National Park Eagle Rock
Internship Program. This internship program provides high school students with structured internships at the park. Visions
of You project takes advantage of students’ comfort levels by using familiar technology (digital cameras and computers) to
personally connect them with the unfamiliar— national parks. This project provides a way for students to meaningfully
explore, visually document and learn about their transition from an academic environment to a professional experience with
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the NPS. For most Eagle Rock interns, this is the students’ first substantial interaction with the NPS. The Visions of You
interns’ photos provided snapshots of the NPS through new eyes and provide unique insight into their experience. 

Nature or Nintendo: The Millennial Generation’s Perceptions and Uses of Public Lands
Karen Barton, Assistant Professor of Geography, University of Northern Colorado, Greeley, CO
The Nature or Nintendo project attempts to better understand the “Millennial” generation’s views and attitudes toward U.S. pub-

lic lands. Research focuses upon perceptions of Rocky Mountain National Park by students at the University of Northern
Colorado. The purpose is to compare research to date on millennials with actual experiences of UNC students. Initial results
suggest that millennials possess a strong interest in visiting public lands, yet their ability to visit is challenged by competing
responsibilities, scheduled activities, and the allure of passive entertainment. Perceived cost and time of park visitation also
factor heavily into focus group discussions and interviews with students. Park-based Citizen Science programs appear to
show some promise for millennials. Students profess a desire to participate in such programs held on public lands, either
independently or as part of the university curriculum. This solution may better involve and engage students more directly in
outdoor activities on public lands.

Vegetation Mapping Provides a Baseline for Managing Invasive Species 
Rita Beard, Acting Invasive Species Coordinator/Biologist, National Park Service, Biological Resource Management Division,

Fort Collins, CO
Carol DiSalvo, IPM Coordinator, National Park Service
Chris Lea, Botanist, National Park Service
Karl Brown, Vegetation Inventory Manager, National Park Service
Invasive pest species continue to threaten park resources and native ecosystems. To efficiently and scientifically address these

threats the NPS Invasive Species and Integrated Pest Management Programs coordinate with the NPS National Vegetation
Mapping Program, which classifies and maps vegetation communities Servicewide. Baseline data from vegetation maps is
used to help identify vulnerable parks and ecosystems. More than 60% of NPS lands are forested ecosystems, including hem-
lock forests in the east, ash dominated forests in the Midwest, and ponderosa and lodge pole pine forests in the west; these
forests are at high risk from the invasive hemlock wooly adelgid (Adelges tsugae), emerald ash borer (Agrilus plannipenis), and
mountain pine beetle (Dendroctonus ponderosae) respectively. Park vegetation maps, in conjunction with known and predict-
ed forest pest occurrence information from the USFS, are being used to develop management strategies and to address inva-
sive forest pests capable of devastating ecological communities. This effort is critical in order to protect park resources and
reduce risk to human and ecological health. In recent years vegetation maps were used to determining high risk areas for
emerald ash borer and have been used to locate vulnerable Opuntia species for invasive cactus moth (Cactoblastus cactorum). 

Application of NPScape Landscape Dynamics Products to Support Resource Management at Saguaro National Park
Kristen Beaupre, Data Manager, National Park Service, Tucson, AZ
K.A. Beaupre (no affiliation given)
D. Swann (no affiliation given)
B. Monahan (no affiliation given)
J.A Hubbard (no affiliation given)
National parks that occur near rapidly-developing urban areas are faced with a host of challenges for effective resource protection

and management. Urban development is often dynamic and can be difficult to accurately predict in nature and extent.
Composed of two districts that bracket the sprawling metropolitan area of Tucson, Arizona, Saguaro National Park is an
excellent example of a park/urban interface, and the issues such a boundary present to park managers. To understand urban
interface dynamics and other landscape-scale monitoring needs, the NPScape landscape dynamics monitoring project pro-
vides a suite of standardized, national-scale products (e.g., land cover, housing type, population density, and other socioeco-
nomic data) as well as programming tools to permit customization at park and network scales. Early results from a pilot appli-
cation of NPScape will be presented, with lessons learned and recommendations for application at other parks and protect-
ed lands.

Using GPS to Understand Use Patterns and Impacts of Water-based Recreations
Adam Beeco, Graduate Student, Clemson University, Clemson, SC
Jeffrey Hallo, Clemson University, Clemson, SC
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Robert Manning, University of Vermont, Rubenstein School of Environment & Natural Resources, Burlington, VT
The locations people visit, their travel routes, and the amount of time spent at these locations are some the most basic, but rele-

vant data on recreation. Specifically, spatial and temporal distributions of use influence the extent of recreation-related
resource impacts, including wildlife disturbances. Recently, Global Positioning System (GPS) technology has shown prom-
ise in alleviating many of the problems with traditional tracking methods. Additionally, GPS is less burdensome to respon-
dents than traditional methods. This presentation conveys methods and results from a GPS survey of visitors boating on
Lake Umbagog National Wildlife Refuge, NH. Areas of concentrated use are mapped, including primary travel routes and
shoreline camping locations. Also, areas of use are related to sensitive breeding habitat for the Common Loon, which is list-
ed as a threatened species by the state of New Hampshire. Limitation and implications of using GPS as a method for track-
ing water-based recreationists are discussed.

A New Hypothesis on the Geologic Origin of Devils Tower
Mark Biel, Natural Resources Program Manager, Glacier National Park, West Glacier, MT
Prokop Zavada, Post-Doctoral Scientist, Institute of Geophysics Department of Tectonics and Geodynamics, Prague, Czech

Republic
The scientific debate on the origin of Devils Tower, WY (DT) existed for more than a century. All hypotheses so far suggested

only intrusive scenarios. Identification of phreatomagmatic breccia in the vicinity of Missouri Buttes (MB; group of phono-
lite bodies 6km NE of DT) and DT, analogue modeling, and thermal mathematical modeling results and gravimetric survey
results from the area of interest support a new – extrusive hypothesis for both these spectacular landmarks. Devils Tower rep-
resents a remnant of a lava lake emplaced into a phreatomagmatic crater, the Missouri Buttes likely resulted from intrusion
branching.

Using GIS to Analyze Snowmobile and Snowcoach Emissions in Yellowstone National Park
Drew Bingham, Geographer, NPS, Denver, CO
During the late 1990s the volume of snowmobile traffic in Yellowstone NP had increased to a point that the air quality was being

affected. The park put into effect a temporary Winter Use Plan that set a Best Available Technology (BAT) limit on snowmo-
bile emissions and limited their numbers. During the winter of 2006, using a portable emissions monitoring system, tailpipe
data were collected from 10 snowcoaches and 2 four-stroke snowmobiles. Data for CO, CO2, HC and NOx were assembled
and brought into a GIS for analysis and visualization. Emissions along routes were plotted along with DEM data to help
understand how terrain and vehicle type affect emissions. The plots also help determine areas on the route where there were
greater concentration of pollutants. By providing guidance on the types and number of snow vehicles permitted in the park
this study has helped the park improve its winter air quality.

Wetland Monitoring Design in an Urban National Park: Cuyahoga Valley National Park, Ohio
Sonia Bingham, Wetland Biologist, National Park Service, Brecksville, OH
Cuyahoga Valley National Park (CUVA) contains nearly 1500 documented wetlands (approximately 1900 acres) between the

cities of Akron and Cleveland in northeast Ohio. CUVA protects a complex of fluvial landforms within the Erie Gorges eco-
region, including a 22 mile corridor of the Cuyahoga River, its floodplain, and adjacent lands. A tiered approach is proposed
to accomplish program objectives with 3 levels of monitoring intensity (USEPA 2006), including a GIS analysis of human
land-use (Landscape Development Index, Brown and Vivas 2005), a rapid field method to examine wetland quality (Ohio
Rapid Assessment Method, Mack 2001) and an intensive vegetation survey (Vegetation Index of Biotic Integrity, Mack 2007)
across a gradient of landscape disturbance. Detecting trends at these scales will allow managers to evaluate the effectiveness
of watershed management actions and identify areas in need of additional management attention, using a cost-effective
approach designed for a 2-3 person field team.

Next Generation GIS for Park Planning: The Park Atlas
Nell Blodgett, GIS Specialist, National Park Service Denver Service Center Planning Division, Lakewood, CO
Nancy Shock, GIS Chief, National Park Service Denver Service Center Planning Division, Lakewood, CO
The park atlas concept covers a range of data collection, data management, cartography, and web-mapping activities that serve as

a cohesive GIS-based planning support system. The concept involves the design of a paper map atlas and complimentary
web-based mapping system for an individual national park undergoing a specific planning project such as a General
Management Plan or Foundation Statement. The atlas integrates various types of spatial data including existing conditions,
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visitor use, facilities and concessions, natural and cultural resources, and property ownership for display and analysis.
Depending on a project’s needs the web-based mapping system can be viewed by internal staff or by the public during scop-
ing activities. Final park atlas products including maps and GIS data files are made available to NPS parks, regions, and pro-
grams at the end of a project.

National Historic Landmarks and the National Register of Historic Places within the Park System 
Paloma Bolasny, Historian, National Park Service, Park History Office, Washington DC
The poster will summarize the 5 year National Register/National Historic Landmark update initiative, a project undertaken

between the WASO Park History office and the regional history offices. Some of the current documentation updates will be
highlighted along with some of the special NPS owned sites that are National Historic Landmarks on the National Register
of Historic Places.

Ten Years of Search and Rescue in Yosemite: Examining Past Trends for Future Prevention
Stacy Boore, Medical Student and Search and Rescue Volunteer, Yosemite National Park, Columbus, OH
The Search and Rescue program in Yosemite National Park is one of the busiest in the country, responding to an average of 360

medical calls each year. As part of an effort to prevent medical incidents, I am conducting a project that first seeks to identi-
fy trends in the demographics of ten years of medical incidents in the park. Categories include: location, activity, chief com-
plaint, age, gender, and time of year. The second aspect of the project is a survey of patients from the last three years of back-
country medical incidents to determine whether they may have been prevented, and if so, how. I aim to provide data that
Yosemite National Park can use in a variety of ways to improve visitor safety, to contribute to the field of wilderness medicine,
and to establish a model for future research projects.

Engineering the Land: The Effect of Policy and Industry on Gulf Coast Indigenous Peoples
Cynthia Boshell, Student, Humboldt State University, Arcata, CA
Land loss in coastal Louisiana impacts Indigenous peoples disproportionately through loss of cultural sites, burial grounds and

real property. The purpose of this research-in-progress is to inquire whether Indigenous relationships with ancestral lands
are still relevant and if so, whether it is appropriate for private corporations, federal agencies and state governments to take
responsibility for Indigenous land restoration and sustainable management. This interdisciplinary project combines science,
culture and policy in its analysis of how Gulf Coast land loss impacts tribal property, culture and resources. The contribu-
tion of policy and industry to coastal degradation is examined, and environmental concerns of coastal Indigenous communi-
ties are used as a yardstick for measuring the acceptability of proposed state and federal restoration plans. Finally, Mississippi
River diversions through ancestral sites and research into land-mass engineering is analyzed with respect to its impact on
Indigenous tribes.

A Minimally Invasive Approach to Monitor Nest-Site Behavior for a Threatened Species
Timothy Bowden, Wildlife Biologist, Grand Canyon National Park, Grand Canyon, AZ
Jeremy White, Wildlife Biologist, Grand Canyon National Park, AZ
R.V. Ward, Wildlife Biologist and Program Director, Grand Canyon National Park, Grand Canyon, AZ
In Grand Canyon National Park, spotted owls (Strix occidentalis lucida) nest in limestone cliffs in areas that are remote and dif-

ficult to access. Monitoring nest-site behavior requires large amounts of effort and is cost prohibitive for large samples. In this
study we investigate the efficiency and reliability of using audio recordings as an alternative approach to monitoring aspects
of nest-site behavior. Over a 180-day season, 337 days (20,220 hours) of audio data were recorded at four nest sites.
Continuous recordings allowed us to monitor the onset of juvenile vocalizations, the number of vocalizing juveniles, frequen-
cy of vocalizations and feeding bouts, and date of dispersal from the nest area. As well, natural history events such as inter-
actions with predatory species were captured. The use of spectrograms and recognition software increased efficiency of
analysis and clearly distinguished among male, female, and juvenile vocalizations. 

Aquatic Vegetation Monitoring at Ozark National Scenic Riverways, Missouri, 2007-2009
David Bowles, Aquatic Program Leader, Heartland Inventory & Monitoring Network, Republic, MO
Hope R. Dodd, National Park Service
Janice A. Hinsey, National Park Service
Tyler Cribbs, National Park Service
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We have monitored aquatic vegetation communities annually in six of the largest springs at Ozark National Scenic Riverways,
2007-2009. Vegetation sampling is conducted on six equally-spaced, fixed transects with each having three equally-spaced
1 m2 plots (n=18). Daubenmire cover classes (% composition) are used to evaluate plant density. Several diversity measures
are calculated for each transect and averaged across the sample reach using three measures. We found 46 species of
hydrophytes, mosses and algae from among the six springs, and community composition and structure varied widely. No sin-
gle species is dominant in more than one spring, and most springs share several co-dominants. Several hydrophyte species
previously reported from the springs are now absent, but conversely we have documented several new distributional records
for other species, including several non-native species. The data aid resource managers in making informed, science-based
decisions about these fragile systems.

Is Restoration Improving Water Quality? Monitoring Streams in Kantishna Hills, Denali National Park and Preserve
Tim Brabets, Hydrologist, U.S. Geological Survey, Alaska Science Center, Anchorage, AK
Bob Ourso, USGS, Alaska Science Center, Anchorage, AK
Guy Adema, Denali National Park and Preserve, AK
Streams draining the Kantishna Hills, located in the northwest part of Denali National Park and Preserve, support several species

of fish and other aquatic habitat. However, the water quality of many of these streams has been degraded by mining. Recovery
through natural processes is limited due to a short growing season, and thus Denali has implemented reclamation projects
on a number of streams in the Kantishna Hills area. Because reclamation is expensive and limited funds are available, it is
essential that restoration efforts work. With funding provided by the NPS-USGS water quality partnership program, streams
in the Kantishna Hills have been monitored since 2008 to determine the effects of reclamation on water quality. Data being
collected include trace elements in streambed sediments, water samples for major ions, trace elements, suspended sediment
and turbidity, macroinvertebrates and algae, and instrumenting several sites to continuously collect water temperature, spe-
cific conductance, and turbidity.

Reporting on Land-Use Change for Gulf Coast Inventory and Monitoring Network Parks
Jeff Bracewell, GIS Specialist, National Park Service, Lafayette, LA
Martha Segura, National Park Service, Lafayette, LA
Land use changes adjacent to park boundaries can impact park resources in a variety of ways. Consequently, many approaches

have been taken to record and measure land-use change on a variety of scales. The Gulf Coast Network has developed a GIS-
based system to predict land-use change based on publicly available GIS data. Largely centered on municipal parcel, zoning,
and permitting information, the system highlights changes in attribution or geometry of parcels near park units. The system
has variable outcomes for each park unit due to variations in data quality and data availability. This poster will outline a
process for collecting and storing municipal GIS data, discuss the utility of these base data as stand-alone products, and
explore the use of municipal GIS data in measuring habitat fragmentation and human population density.

Texas Tortoise Habitat Modeling 
Jeff Bracewell, GIS Specialist, National Park Service, Lafayette, LA
Robert Woodman, National Park Service
The GULN is engaged in mark/recapture monitoring of the Texas Tortoise (TT) at Palo Alto Battlefield NHP. TT surveys are

concentrated on-the-ground efforts, requiring intensive planning and coordination. Accordingly, the GULN wants to ensure
survey crews don’t spend a lot of time searching in areas where animals aren’t likely found. In the interest of building sample
size and maximizing yield/event, the GULN has constructed a draft model that defines likely TT habitat. GPS tracklog infor-
mation indicates where we’ve looked for TTs. GPS point records of TT encounters indicate where we’ve found TTs. This
information, paired with LiDAR data models of canopy complexity and bare-earth ‘departure from trend’ gives a good indi-
cation of where TTs are, and aren’t likely to be found. This poster will present the modeling process, preliminary results,
potential for application at other sites, and extension of analytical utilities, e.g., assessing population density.

Shallow Water Benthic Habitat Maps for Resource Managers: The Technology and the Science
Taylor Brown, Graduate Student, Environment, Earth and Ocean Sciences, University of Massachusetts–Boston, Boston, MA
Ashley R. Norton, Graduate Student, Geological Sciences, University of Delaware, Newark, DE 
Mark Borrelli, Coastal Geologist, Provincetown Center for Coastal Studies, Provincetown, MA
Allen Gontz, Assistant Professor, Environmental, Earth and Ocean Sciences, University of Massachusetts–Boston, Boston, MA
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The Provincetown Center for Coastal Studies is conducting a 3-year study to develop benthic habitat maps in Massachusetts
coastal waters. Using high-resolution interferometric sidescan sonar with coincident swath bathymetry, the Center is map-
ping shallow water areas (1-10m) in Cape Cod Bay. In addition to high-precision bathymetric data, early fieldwork yields
sidescan imagery packed with information on benthic habitats and seafloor features that are of particular interest to coastal
managers. For example, sidescan imagery delineates extents of submerged aquatic vegetation and is useful for aquaculture
and eelgrass restoration projects. Also, numerous submerged cultural resources, such as shipwrecks and sunken historic
lighthouse platforms are seen in great detail, as are uncharted navigational hazards. Finally, integrating LIDAR and the pro-
ject’s multibeam bathymetric data creates seamless offshore/onshore maps. This project provides coastal managers with data
important to better understand and manage these shallow water resources.

Urban BioBlitz: Finding Diversity in Adversity
Jessica Browning, Biologist, National Park Service, Brooklyn, NY
Anne Yen, National Park Service
Gateway National Recreation Area (GNRA), a National Park abutting the most populated city in the United States, contains a

variety of cultural and natural landscapes that provide a welcome escape for 9 million + visitors annually. An area within
Gateway, Floyd Bennett Field, a historic airfield that was New York City’s first municipal airport, became the site of the lat-
est BioBlitz on June 11th and 12th 2010. Over a period of 24 hours, scientists, staff and park visitors descended upon a vari-
ety of habitats throughout Floyd Bennett Field to discover that the historic airport supports at least 450 species despite suf-
fering heavy impacts from the surrounding urban areas. These findings were particularly surprising as Floyd Bennett Field
is composed of a significant portion of impervious surfaces and severely fragmented ecosystems. Results indicate that
Gateway NRA is a stronghold for a number of valuable plants, animals, invertebrates and aquatic life.

Long-term Glacier Monitoring in Denali National Park and Preserve
Robert Burrows, Physical Scientist, Denali National Park and Preserve, Denali Park, AK
Guy Adema, Denali National Park and Preserve, Denali Park, AK
Glaciers are a significant resource of mountain ranges in Alaska. The glacial resources of Denali National Park and Preserve

(DENA) are vast, covering about 4,000 km2, approximately one sixth of the park’s area. They are integral components of the
region’s hydrologic, ecologic, and geologic systems – with changes to the glacier systems driving the dependent ecosystems.
Glacier monitoring in Denali began in 1991 and has continuously tracked mass balance trends on two large valley glaciers.
Long-term trends were neutral to positive from 1991-2003, and negative since 2003, including the 2009-2010 balance year.
Longitudinal surface elevation profiling shows dramatic long-term mass loss on a small valley glacier representative of the
population of smaller glaciers in the eastern Alaska Range, consistent with other monitoring and research results on glaciers
in Alaska. High-resolution panoramic photography and repeat historical photography also provide a valuable tool for under-
standing and communicating the scale and extent of change.

Eecotonal Movement of Mangrove into Freshwater Marshes Due to Sea Level Rise
Carolina Cabal, Intern, George Melendez Wright Climate Change Internship Program, Miami, FL
As overall global temperature increases, coastal overflow with saltwater in the coasts of South Florida is greatly expanded. We seek

to monitor the shifting reaction of mangrove ecosystems as prime indicators of the overall health of Florida’s unique upland
and freshwater wetlands’ ecosystems. Selection of the ecotonal areas is accomplished via aerial imagery from NAPE 2007 of
Everglades National Park, and identifying locations using ArcGIS software. Transition points are chosen by observation and
marked on a Trimble GPS attached to Zephyr external antenna. Collection of vegetation data was done by creating a 10x100
transect belt including two adjacent ecotonal habitats. The belt transect is divided into plots, and quantifying data is acquired
in count and percentage for all herbaceous plants in each plot. The ecotone pilot program study provides a baseline study
and methodology for ecotone identification, and monitoring of changes in ecotone shifts due to climate change conditions.

A Bathymetrical View of Water Resources in our National Parks
Jeremy Cantor, GIS Technician, National Park Service, Fort Collins, CO
Over 20% of the park units managed by the National Park Service are considered ocean and coastal parks. These parks serve to

protect over 12,000 miles of ocean and Great Lakes coastline, nearly 2.5 million acres of water, and the wide variety of
resources found within them. Creating bathymetric surfaces provides park managers with a clear, visual understanding of
water depth within their parks and affords valuable information to help guide management decisions. New park maps have
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been created for all ocean and coastal parks increasing emphasis on the water resources found within these parks’ bound-
aries. A wide variety of publicly available sources were used to create these bathymetric surfaces including depth soundings
and vector shorelines.

Climate Change in Yellowstone Accentuates the Folly in Promoting Snowmobiling in Our First National Park
Jon Catton, Consultant, Bozeman, MT
In adopting a long-term winter use plan in 2011, Yellowstone can select the mode of transportation that provides the greatest reli-

ability of access given climate change and visitor needs while minimizing adverse impacts to park resources and values. The
point of Yellowstone isn’t the ride, it’s the destination—getting into the Park’s interior to walk the geyser basins, view wildlife,
etc. Snowcoach tours make this possible for visitors of all ages and abilities. Snowcoaches have also enhanced interpretive
opportunities and the visitor’s ability to participate in protecting what makes Yellowstone special (by reducing traffic burden
on wildlife, and air pollution and noise that accumulate with a greater number of individualized vehicles). Rubber-tracked
snowcoaches can operate in highly variable snow conditions now typical across the winter season while snowmobiling has
become chronically uncertain at both ends of the season due to increasingly unreliable accumulation and retention of snow
on park roads.

Climate Change and Species Interactions in an Estuarine Community
Brian Cheng, PhD Candidate, University of California–Davis, Bodega Marine Lab, Bodega Bay, CA
Edwin D. Grosholz, Professor, University of California–Davis, Davis, CA
Climate change is predicted to have significant impacts on ecosystems by intensifying the physical stress experienced by organ-

isms. Most studies in this field have examined the influence of climate change on the physiology of single model organisms.
However, organismal responses to climate change occur within a community of interacting species. It is therefore critical to
understand how individual species as well as their predators and prey respond as well. I evaluated the effect of temperature
and salinity on the physiology of interacting species within Tomales Bay, CA (Point Reyes National Seashore). In this estu-
ary, native Olympia oysters are an important foundation species that are preyed upon by invasive snails that exhibit temper-
ature dependent foraging activity. Native crabs can limit the distribution of invasive snails but are limited by low salinity.
Understanding how this community interacts under varying environmental conditions provides a framework for predicting
the complexity of community responses to climate change. 

Place-based Meanings and the Economy of Recreation in Elwha River Restoration: Evaluating Planning and Management 
Zachary Cole, Graduate Assistant, University of Florida, Micanopy, FL
Protected area management is characterized by a complex web of biophysical elements and functions with accompanying social

interests and trade-offs. Research suggests that social considerations are critical to long-term conservation success; environ-
mental policy additionally instructs such factors to be given adequate weight within resource decision-making processes. The
proposed study will rely on social, economic, and ecological methods of data collection to 1) capture place-based meanings
and 2) assess the economic impact of visitor-use. Study context will be the Elwha restoration project in Olympic National
Park. The Elwha project, which includes the largest dam removal ever conducted, affords an ideal circumstance for research
into social costs and benefits over time, as one ecosystem is explicitly transformed back to what it once was. Understanding
social impacts at the stakeholder-level is becoming increasingly vital in restoration contexts for policy-makers and managers
as investment into such projects is increasing within protected areas and beyond.

Evaluation of the Southwest Alaska Network Nearshore Monitoring Program: Synthesis, Analysis, and Insight from the
First Five Years

Heather Coletti, Marine Ecologist, NPS – SWAN, Anchorage, AK
Kimberly A. Kloecker, Biologist, USGS Alaska Science Center, Anchorage, AK
James L. Bodkin, Research Wildlife Biologist, USGS Alaska Science Center, Anchorage, AK
Thomas A. Dean, Marine Ecologist, Coastal Resources Associates, Inc., Carlsbad, CA
The SWAN Nearshore Monitoring Program measures over 50 biological, chemical, and physical metrics encompassed within six

SWAN I&M designated vital signs. The sampling design incorporates well known ecological interactions and processes pri-
marily within the nearshore food web, at spatially balanced, randomly selected sites within the coastal network of southwest-
ern parks in Alaska. To date, we have complete 5-year data sets for approximately half of the metrics. Because of the holistic
nature of the design, we can now utilize existing data sets to evaluate several aspects of the program. While we are interested
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in what the data are telling us about ecosystem processes, we will also evaluate the functionality of the program. For each met-
ric we will determine whether current sampling intensity and frequency are sufficient to detect change and whether sampling
frequency can be reduced, thus allowing us to minimize costs. We will incorporate results in sampling protocols to optimize
our ability to detect trends for the nearshore vital signs.

Using the NPS Geologic Resource Inventory Tracking Database to Obtain Status for Park Geologic Information
Tim Connors, Geologist, National Park Service, Natural Resource Program Center, Geologic Resources Division, Lakewood, CO
Michael J. Cox, Research Assistant II, National Park Service, Geologic Resources Division, Denver, CO 
Jason Kenworthy, Geologic Resources Inventory Report Coordinator, National Park Service, Geologic Resources Division,

Denver, CO
The National Park Service Geologic Resource Inventory (GRI) is one of the 12 Inventory and Monitoring program inventories

designed to supply useful geologic information for the natural area parks. To date (September 30, 2010) since 1998, GRI
staff have scoped 255 parks, completed 181 digital geologic GIS datasets, and completed 85 reports detailing geologic fea-
tures, issues, and processes relevant to the parks. The data management aspect of this project has grown significantly with
the need to supply data to 270 parks, maintain accurate GPRA and programmatic status information for year-end reporting,
and determine workflow and project status among approximately 20 GRI staff (in multiple locations). The need for a web-
based tracking system became necessary and has been developed at www.nature.nps.gov/geology/GRI_DB/. The site pro-
vides daily up-to-date information for the GRI programmatic goals of scoping, digital map and report status completion, as
well as links to GRI products.

New Approaches to Vegetation Mapping in North Coast and Cascades Network Parks
Catharine Copass Thompson, Ecologist, North Coast and Cascades Network, Port Angeles, WA
Eric Nielsen, Remote Sensing Specialist, Institute for Natural Resources–Portland, Portland State University, Portland, OR
Jimmy Kagan, Director, Institute for Natural Resources–Portland, Portland State University, Portland, OR
The North Coast and Cascades Network (NCCN), in cooperation with the Institute for Natural Resources–Portland is develop-

ing vegetation maps, targeted to NPS National Inventory Program standards for scale, classification system and accuracy.
Multi-temporal Landsat imagery, supplemented by color-infrared aerial photography, forms the basis of the mapping. NPS
field crews collect training data in both targeted and opportunistic field sampling sites. Mapping methods leverage LiDAR
(Light Detection and Ranging) data available for Mount Rainier and Lewis and Clark National Parks. LiDAR canopy met-
rics such as cover, height and rugosity are used as inputs for polygon delineation. The classification algorithm Random
Forests is used at multiple scales. Because quantitative metrics define classes, these maps will be useful for future change
detection applications. New maps for the NCCN will provide a baseline against which to compare future vegetation change
and provide useful inputs for climate change assessments including carbon dynamics and disturbance.

Mapping Submerged Resources in Ocean, Coastal, and Great Lakes Parks
Jeffrey Cross, Chief, Ocean & Coastal Resources Branch, National Park Service, Fort Collins, CO
Thom Curdts, GIS & Remote Sensing Specialist, National Park Service, Fort Collins, CO
Managers of ocean, coastal and Great Lakes parks need comprehensive knowledge about the type, geographic extent and condi-

tion of submerged resources within parks in order to effectively manage these areas. Unlike managers of terrestrial units, man-
agers of ocean and coastal parks cannot readily observe their resources. Submerged resource inventory and mapping can only
be accomplished by systematic surveys that are logistically difficult, technologically challenging and expensive, which
explains why submerged resources remain unmapped for the majority of these units. The NRPC has partnered with the U.S.
Geological Survey (USGS), the National Oceanic and Atmospheric Administration (NOAA) and others on pilot benthic
mapping projects in nine coastal parks from diverse areas including Alaska, California, the Great Lakes, the Gulf of Mexico
and the Caribbean. This poster highlights some of these benthic mapping partnership projects and some of the technologies
involved.

Traditional and Modern Perceptions of Fire
Ben Cunningham-Summerfield, Indian Cultural Demonstrator/Park Ranger, Yosemite National Park, Yosemite, CA
Aboriginal perceptions are captured in the oral tradition as myths about how aboriginal people obtained fire. Fire was and still is

used as a tool to manipulate traditional landscapes. As Europeans and others began to colonize traditional homelands many
of those stories and practices were lost. In today’s traditions, fire is still one of the most important aspects of the Indian com-
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munity. It is a gathering place for meals, discussion and stories about our people. At ceremonies fire is a revered part of the
community. It is appointed a tender or caregiver much like an elder of the community. The art of starting fire in the tradition-
al manner is rusty in many people. Fire managers are beginning to understand the importance of those lost practices and have
sought council with aboriginal people from around the world to once again learn to use fire as a tool.

Thom Curdts, GIS & Remote Sensing Specialist, National Park Service, Fort Collins, CO
Managers of ocean, coastal and Great Lakes parks need comprehensive knowledge about the type, geographic extent and condi-

tion of submerged resources within parks in order to effectively manage these areas. Unlike managers of terrestrial units, man-
agers of ocean and coastal parks cannot readily observe their resources. Submerged resource inventory and mapping can only
be accomplished by systematic surveys that are logistically difficult, technologically challenging and expensive, which
explains why submerged resources remain unmapped for the majority of these units. The NRPC has partnered with the U.S.
Geological Survey (USGS), the National Oceanic and Atmospheric Administration (NOAA) and others on pilot benthic
mapping projects in nine coastal parks from diverse areas including Alaska, California, the Great Lakes, the Gulf of Mexico
and the Caribbean. This poster highlights some of these benthic mapping partnership projects and some of the technologies
involved.”

Cumulative Shoreline Length and Water Area in the Ocean, Coastal and Great Lakes Parks 
Thom Curdts, GIS & Remote Sensing Specialist, NPS, Ocean and Coastal Resources Branch, Fort Collins, CO
The National Park Service has published widely varying statistics on shoreline miles and marine acres that it manages. This proj-

ect was undertaken to address the inconsistency in the numbers reported and to more accurately report the cumulative shore-
line miles and marine/estuarine acres managed by the NPS using a geographic information systems (GIS) framework. Several
national shoreline datasets were examined and it was determined that there was no single dataset that met the needs of this
project. Therefore, many shoreline datasets were examined and utilized on a park-by-park basis. These “best” shoreline seg-
ments were aggregated into a single shoreline dataset for ocean, coastal and Great Lakes NPS units. The shoreline data were
also used in conjunction with NPS boundary data to create a new dataset depicting marine and estuarine areas for the ocean,
coastal and Great Lakes NPS units.

Mapping Submerged Resources at Golden Gate National Recreation Area
Thom Curdts, GIS & Remote Sensing Specialist, NPS, Ocean and Coastal Resources Branch, Fort Collins, CO
H. Gary Greene, Moss Landing Marine Labs, Moss Landing, CA
Tamara Williams, National Parks Service, San Francisco, CA
Brian Edwards, U.S. Geological Survey, Menlo Park, CA
Bryan Dieter, Moss Landing Marine Labs, Moss Landing, CA
Charlie Endris, Moss Landing Marine Labs, Moss Landing, CA
Holly Ryan, U.S. Geological Survey, Menlo Park, CA
Eric Niven, Moss Landing Marine Labs, Moss Landing, CA
Eleyne Phillips, U.S. Geological Survey, Menlo Park, CA
Patrick Barnard, U.S. Geological Survey, Menlo Park, CA
Fraka Harmsen, California University, Fresno, Fresno, CA
A map series of seabed classifications in the Golden Gate National Recreation Area was published in 2009. The five maps in the

series depict potential marine benthic habitats, color-coded bathymetry with contours, sun-illuminated bathymetry,
onshore–offshore geology and acoustic backscatter imagery. The project involved the compilation of all available seafloor
mapping data in and around the Golden Gate National Recreational Area that include marine acoustical data, such as multi-
beam echosounder (MBES) bathymetry and backscatter data, side-scan sonar mosaics, sediment sample information, and the
interpretation of recently collected data. The map series was edited by H. Gary Greene and resulted from a collaborative pilot
project between the National Park Service, Moss Landing Marine Labs, the U.S. Geologic Survey and the University of
California, Fresno. This poster shows samples from the map series and is presented as an example of NPS partnerships in
submerged resource mapping.

Shallow-Water Benthic Habitats of St. John, U.S. Virgin Islands
Thom Curdts, GIS & Remote Sensing Specialist, NPS, Ocean and Coastal Resources Branch, Fort Collins, CO
Adam G. Zitello, NOAA CCMA Biogeography Branch, Silver Spring, MD

[ 118888 ] g w s 2 0 1 1  a b s t r a c t s



Laurie J. Bauer, NOAA CCMA Biogeography Branch, Silver Spring, MD
Timothy A. Battista, NOAA CCMA Biogeography Branch, Silver Spring, MD
Peter W. Mueller, NOAA CCMA Biogeography Branch, Silver Spring, MD
Mathew S. Kendall, NOAA CCMA Biogeography Branch, Silver Spring, MD
Mark E. Monaco, NOAA CCMA Biogeography Branch, Silver Spring, MD
Benthic habitat maps for the nearshore waters of St. John, U.S. Virgin Islands were published in 2009, the results of a partner-

ship between the National Park Service (NPS) and the National Oceanic and Atmospheric Administration (NOAA). The
classification scheme utilized in these maps defined benthic communities on the basis of four primary coral reef ecosystem
attributes: 1) broad geographic zone, 2) geomorphological structure type, 3) dominant biological cover, and 4) degree of live
coral cover. The maps were generated by visual interpretation of satellite and airborne imagery and represent a significant
improvement from NOAA’s 2001 digital maps (Kendall et al.) of the U.S. Caribbean, due to an expanded habitat classifica-
tion scheme, smaller minimum mapping unit and more recent imagery. This poster shows samples of the St. John Shallow-
Water Benthic Habitat maps and is presented as an example of NPS partnerships in submerged resource mapping.

Will Hawaii’s Sustainable Yield Protect Traditional Native Hawaiian Practices in Kaloko-Honokohau National Historical
Park?

Paula Cutillo, Hydrologist, NPS Water Resources Division, Fort Collins, CO
Kaloko-Honokohau NHP was established in 1978 to provide a center for the preservation, interpretation, and perpetuation of tra-

ditional Native Hawaiian activities and culture. Important cultural resources such as anchialine pools, fishponds, and coral
reef habitat depend upon groundwater. In 1978, the State Water Code was also enacted to protect Hawaii’s water resources
for the benefit of its people. It requires that a “sustainable yield” or maximum pumping rate be determined for each aquifer.
Since 1978, pumping rates doubled and wells now operate within one mile of the Park. Planned withdrawals will increase
pumping to 82% of sustainable yield. A review of the sustainable yield determination reveals the State did not consider the
quality or quantity of groundwater needed to protect traditional and customary Native Hawaiian fishing and shoreline gath-
ering activities in Kaloko-Honokohau NHP. If a new methodology is not adopted, sustainable yield will increase based upon
a new water budget.

Big Dams and Park Resources: Water Management in the Colorado River Basin
Guy DiDonato, Natural Resources Program Manager, National Parks Conservation Association, Fort Collins, CO
Catherine Moore, Cultural Resources Program Manager, National Parks Conservation Association, Fort Collins, CO 
The water of the Colorado River system is a precious commodity. Diverting and storing that water to support human activities

(agriculture, hydropower, urban growth) is central to life in the seven-state region served by the river. In the 20th century,
immense dams were built on the Colorado and its tributaries to store water and promote a reliable supply. The operation of
these dams has profoundly affected natural and cultural resources in some of America’s most revered national parks, a factor
generally overlooked in water management decision-making. The National Parks Conservation Association’s Center for State
of the Parks® summarized the impacts of dam operations on select park resources in five basin parks (Dinosaur NM, Black
Canyon of the Gunnison NP, Canyonlands NP, Glen Canyon NRA, and Grand Canyon NP). Our research considered
impacts to natural and cultural resources, finding a complex web of effects that cannot easily be resolved.

Catoctin Mountain Park’s Climate Change Initiative
Lindsey Donaldson, Biologist, National Park Service, Catoctin Mountain Park, Thurmont, MD
Over the last several centuries, anthropogenic alterations to Maryland’s environment such as clear cutting forests, establishing

large agricultural areas, and urbanization have resulted in the extirpation of brook trout (Salvelinus fontinalis) from 62% of
their historic range in Maryland. At Catoctin Mountain Park, brook trout can be found within the Big Hunting Creek and
Owens Creek watersheds. The increase of atmospheric carbon dioxide could result in the increase in stream temperatures
and the reduce brook trout habitat. By assessing the impacts of climate change on brook trout, CATO will be able to under-
stand the effects of stream temperature changes. The Park will then be able to implement and prioritize best management
practices to ensure the protection of its native brook trout populations. Also, Catoctin was applied for the Climate Friendly
Park program. Currently the park is working on creating an action plan to reduce our carbon foot print.
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Effects of Weather on Survival Rates in Song Sparrows
Kristen Dybala, Graduate Student, University of California–Davis, Davis, CA
Resource management decisions require reliable projections of species’ responses to climate change. Current research predicts

that many species ranges will contract or dramatically shift in the next century, so that populations may decline or be extir-
pated from the parks and refuges designed to protect them. However, this species-distribution approach to studying climate
change cannot describe how or why a local population may decline, such as through a decline in survival or reproductive suc-
cess rates. I examined the effects of weather on survival rates in a declining population of Song Sparrows in the Point Reyes
National Seashore in California. Adults and juveniles will respond differently to climate change, and both direct and indirect
effects of weather on survival are important to consider. Recognizing the demographic links between climate change and pop-
ulation dynamics is critical to identifying management actions that could minimize the effects of climate change.

Estimating Population Size of Island Loggerhead Shrikes on Santa Rosa and Santa Cruz Islands, USA
Linda Dye, Ecologist & Data Manager, Channel Islands National Park, Ventura, CA
Susan Teel, Director, Southern California Research Learning Center, National Park Service, Thousand Oaks, CA
Linnea S. Hall, Executive Director, Western Foundation of Vertebrate Zoology, Camarillo, CA
Lyndal Laughrin, Director, Santa Cruz Island Reserve, UC Natural Reserve System, Santa Barbara, CA
Island loggerhead shrikes (Lanius ludovicianus anthonyi) are an endemic, genetically distinct subspecies on California’s north-

ern Channel Islands, are a state listed Species of Special Concern and have been petitioned for listing under the Endangered
Species Act. Due to suspected low numbers and the possibility of federal listing, in 2009 and 2010 we surveyed stratified
randomly selected sample units on Santa Rosa and Santa Cruz Islands using a double observer method with independent
observers. Estimated shrike abundance for Santa Rosa Island was 169 in 2009 and 240 in 2010, and for Santa Cruz Island
35 in 2009 and 42 in 2010. Since these estimated abundance numbers are low and rapid vegetation change on both islands
due to recent removal of non-native herbivores may threaten their habitat and status, we suggest that that demographic and
habitat use projects be initiated immediately to obtain needed information for the successful perpetuation of this subspecies. 

Integrating Tribal Marine Resource Use and Cultural Heritage into the Marine Life Protection Act Process
Micah Effron, Master’s Student, Donald Bren School of Environmental Science/Management, University of California–Santa

Barbara, Santa Barbara, CA
Jeannine Manna, Master’s Student, University of California–Santa Barbara, Santa Barbara, CA
Andrea Robertson, Master’s Student, University of California–Santa Barbara, Santa Barbara, CA
Billie Jo Stevens, Master’s Student, University of California–Santa Barbara, Santa Barbara, CA
Miho Umezawa, Master’s Student, University of California–Santa Barbara, Santa Barbara, CA
Holly Wyer, Master’s Student, University of California–Santa Barbara, Santa Barbara, CA
California’s 1999 Marine Life Protection Act (MLPA) requires the establishment of a statewide network of marine protected areas

(MPAs) to protect California’s natural marine resources. Despite efforts to represent all stakeholder groups, Native American
tribes represent an important yet underrepresented interest group in the MLPA process. We worked with MLPA staff in
California’s North Coast gathering data on tribal marine resource use to incorporate tribal input into the final MPA network.
Tribal marine resource use in northern California had not been systematically documented, so this effort marked the first time
that such data was incorporated into California marine policy. Through this project, we discovered that tribes and tribal com-
munities require an approach outside of the regular stakeholder process that is incompatible with current regulations. We
analyzed the process’ ability to accommodate tribal needs while producing an effective MPA network, and provided recom-
mendations to guide future spatial planning processes.

Changes in Water Levels of Inland Lakes at National Park Units, Great Lakes I&M Network
Joan Elias, Aquatic Ecologist, National Park Service, Great Lakes I&M Network, Ashland, WI
Richard Damstra, National Park Service
As part of our routine long-term water quality monitoring of inland lakes, we measure water level relative to permanent bench-

marks. Changes in lake water levels can have profound impacts on recreational opportunities, within lake chemical process-
es, and the quality and quantity of habitat available for various biota. Important drivers of water level change include weath-
er and climate, land cover, and beaver activity. Water level responses of a given lake will depend on factors such as lake mor-
phometry, watershed size, and lake connectivity. We show examples of seasonal and annual patterns across 33 inland lakes at
six national parks in the Western Great Lakes since 2006, and explore potential uses of long-term water level data related to
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dominant drivers. Monitoring and analysis of lake water levels, when used in concert with other data, may help managers
identify emerging aquatic habitat limitation issues and explain ecosystem responses such as increased algal blooms.

Climate Change and Salt Marsh Dynamics: A Case Study of Cape Romain National Wildlife Refuge
Chris Ellis, Social Scientist, NOAA Coastal Services Center, Charleston, SC
Raye Nilius, Project Leader, South Carolina Lowcountry Refuges Complex, Awendaw, SC | 
Climate change is arguably the most significant conservation challenge we face today. Significant change in climate patterns threat-

ens marine and terrestrial biota, habitat types, and geomorphic processes. Rising sea levels caused by climate change have
been implicated in the loss of salt marsh at Cape Romain National Wildlife Refuge. The refuge is about 20 miles north of
Charleston, SC. It encompasses 66,287 acres, including 29,000 acres of Class I Wilderness that is primarily salt marsh. A
2009 study revealed rapidly eroding tidal creeks in the Wilderness Area marsh. The creeks are extending into the marsh plat-
form at the rate of 6.2 feet each year, on average. Scientists have suggested that the rapid headward erosion of these tidal
creeks is evidence that the salt marsh is unable to keep pace with a relatively high rate of sea level rise.

Argentine Ants on Santa Cruz Island, California: Options for Containment and Control
Kate Roney Faulkner, Chief, Natural Resources Management, Channel Islands National Park, Ventura, CA
John M. Randall, Associate Science Director South Coast and Desert, The Nature Conservancy, San Diego, CA
Christina Boser, Santa Cruz Island Restoration Manager, The Nature Conservancy, Ventura, CA
Coleen Cory, Santa Cruz Island Ecologist, The Nature Conservancy, Ventura, CA
Paula Power, Restoration Ecologist, Channel Islands National Park, Ventura, CA
Lotus A. Vermeer, Santa Cruz Island Project Director, The Nature Conservancy, Ventura, CA
Lynn Lozier, Conservation Track Program Director, The Nature Conservancy, San Francisco, CA
Scott A. Morrison, Director of Conservation Science, The Nature Conservancy, San Francisco, CA
Non-native Argentine ants (Linepithema humile) have established in four discrete locations on California’s Santa Cruz Island but

are not yet widespread. Santa Cruz Island, a highly valued conservation area within Channel Islands National Park, harbors
a large number of endemic plants, animals, and communities now rare in mainland California. Argentine ants are known to
have significant impacts on ecosystems, with particularly negative effects on native invertebrates. TNC and NPS have imple-
mented biosecurity procedures to reduce human transport of the ants or new introductions. We are working with experts to
detect and delimit the infestations, develop control methods with minimal impacts to non-target species, complete environ-
mental compliance, and study the effects of Argentine ants on island ecology. The planned containment, and perhaps ulti-
mate eradication, of Argentine ants follows our ambitious ecological restoration program which included removal of non-
native cattle, pigs, sheep, honey bees and selected habitat-modifying weeds.

NPS Bibliographic Metadata Exchange Standard (BMES)/Bibliographic Metadata Application Profile (BibMAP)
Amalin Ferguson, NPS Library Program Manager
NPS, OCIO-NISC, Resource Information Services Division (RISD), Fairfax, CA
Chris Dietrich, OCIO-NISC, Resource Information Services Division (RISD), Denver, CO
Christie McDonald, OCIO-NISC, Resource Information Services Division (RISD), Denver, CO
The NPS BMES is a proposed core bibliographic element set based on Qualified Dublin Core (DC) — the BibMAP provides

guidance supporting its use. The purpose of the BMES is to facilitate exchange and aggregation of NPS bibliographic meta-
data. DC was selected because it’s well maintained and widely implemented. Crosswalks are available from DC to metadata
standards used by major information domains, including FGDC (geospatial) and MARC (library). A DC-based BMES thus
supports the enterprise goal of enabling discovery and retrieval of NPS information across resource types and formats, com-
munities, platforms, parks and program areas via a central portal. The BibMAP adopts best practices and recommendations
contained in the DC Library Application Profile (DC-Lib) and incorporates guidance from RDA (Resource Description and
Access), the new cataloging standard for English-speaking countries. BibMAP appendices provide crosswalks to major NPS
bibliographic systems and references and links to related metadata resources and tools.

The Sierra Nevada Adaptive Management Project
Shasta Ferranto, PhD Candidate, University of California–Berkeley, Berkeley, CA
Lynn Huntsinger, Professor, University of California–Berkeley, Berkeley, CA
Maggi Kelly, Professor, University of California–Berkeley, Berkeley, CA
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The Sierra Nevada Adaptive Management Project (SNAMP) is a collaborative adaptive management project focused on Forest
Service vegetation management treatments in California’s Sierra Nevada. This project began in 2005 and includes federal
and state resource agencies, a team of university scientists, and interested members of the public. While the Forest Service is
responsible for implementing vegetation treatments to reduce wildfire occurrence in the Sierra Nevada, the science team is
studying the effects of these treatments on fire behavior, forest health, wildlife (Spotted owls and Pacific fishers), and water
quality and quantity. The science team also coordinates and researches public participation in adaptive management through
active outreach, public meetings, and targeted research. SNAMP is currently in the middle stages of the adaptive management
cycle. This poster will discuss the overall SNAMP project with a focus on the methods and outcomes of SNAMP’s public
participation efforts.

Tracking Dinosaurs in Alaska’s National Parks: Research and Management Find a Happy Marriage
Anthony Fiorillo, Curator of Earth Sciences, Museum of Nature and Science, Dallas, TX
Linda Stromquist, Geologist, National Park Service, Alaska Regional Office, 240 West 5th Ave, Anchorage, AK 
In 2000, the Alaska Region National Park Service, with the Museum of Nature and Science in Dallas, Texas launched a success-

ful partnership in paleontology through the Challenge Cost Share Program. As a result, dinosaurs, the charismatic megafau-
na of ancient life, are now known from five national parks in the Alaska Region. These dinosaurs, and related fauna, were
inhabitants of the high latitudes some 65-70 million years ago. Further, these animals lived under greenhouse conditions
compared to modern climatic conditions. Given the abundant and rapidly growing dinosaur record in Alaska NPS units, the
NPS has a unique opportunity to study an ancient arctic to subarctic terrestrial ecosystem a time when management and soci-
etal concerns are focused on what a future warm arctic might look like. Recognizing this resource, NPS units are investing in
further research to support their management needs.

Assessing Vulnerability: Decision Support for Cultural Heritage, Climate Change and Disasters
R. Jay Flaming, Archaeology GIS Analyst, National Park Service, Pacific West Region, Seattle, WA
How can computer simulation, GIS, and databases support our efforts to protect the physical vestiges of our cultural heritage in

national parks? What do we need to change in archaeological and historical practices to enable these sorts of analyses on
regional and national scales? This poster explores these questions and demonstrates how old and new technologies can inter-
sect with human practice to be improve our stewardship of cultural resources in the U.S. National Park Service.

Species Observations and Vouchers using the Entity-Attribute-Value Data Model
Michelle Flenner, IRMA Database Specialist, MBS (NPS Inventory and Monitoring Division), Fort Collins, CO
Alison Loar, National Park Service
Species observations and vouchers are stored in a new database schema that is utilizing the Entity-Attribute-Value (EAV) data

model. This adds flexibility to the data model by allowing many possible attributes (or fields) to be stored about observations
and vouchers and will make adding new fields easy. In addition the EAV data model saves space because only fields that a
record has values for will be stored in the database; this is different from a flat table which would have many empty spaces
for fields where values did not exist. This poster illustrates these two points.

Monitoring East Texas Nature Reserves through a University-NGO Partnership
William Forbes, Assistant Professor of Geography, Stephen F. Austin State University, Nacogdoches, TX
Markus Hodges, Stephen F. Austin State University, Nacogdoches, TX
Michael Haven (no affiliation given) 
Mark Hammett (no affiliation given) 
Ellen Denney (no affiliation given)
Damika Thomas (no affiliation given) 
Margaret Forbes (no affiliation given) 
William Godwin (no affiliation given) 
A small university geography program volunteered to conduct mapping and monitoring of local nature reserves owned by the

Texas Land Conservancy, whose main office lies over 200 miles away in Austin, Texas. This poster describes efforts made
through classes and Geography Club field activities to build baseline information on two reserves: Banita Creek Preserve, an
urban, streamside forest near the University; and Catahoula Preserve, a ridge top, longleaf pine stand located approximately
60 miles south of the University. Students set up and measured vegetation transects and stream health in Banita Creek
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Preserve. Students also measured stand density and native grass cover before and after a prescribed burn in the fire-sup-
pressed Catahoula Preserve. Such partnerships can build student field skills in plant identification, forest and stream moni-
toring, and geographic information technology. These efforts can also help document land health restoration results and
opportunities, while building social capital in local protected areas.

National Parks: National Treasures at Risk from Sea Level Rise in the Southeastern United States
Mark Ford, Regional Wetland Ecologist, National Park Service, New Orleans, LA
In the southeastern region of the National Park Service, 24 coastal parks, seashores, preserves, monuments and historic sites are

at risk from the effects of sea level rise related to climate change. With a combined area of 3,383.4 square miles, the area cur-
rently at risk is greater than the total land area of the State of Delaware (2, 490 sq mi). Representing 35% of all NPS marine
and estuarine areas, these units also have 620 miles of coastline. Current IPCC (2007) sea level rise projections range from
7.2 to 23.6 inches (18.5-59.9 cm) per century worldwide. Other more recent studies predict a range of 75-190cm of sea level
rise by the end of the 21st century. Some parks, many historic monuments which are built on wetlands or barrier islands, and
all of the National Seashores are in danger of major to total submersion. Without aggressive system-wide landscape restora-
tion programs, and funding to implement, some of these national treasures will either be irrevocably damaged or lost alto-
gether.

Monitoring Mangrove/Marsh Ecotonal Movement
Timothy Fotinos, Research Associate, Florida International University, Miami, FL
Kevin R.T. Whelan, Community Ecologist, National Park Service, Miami, FL
Robert B. Shamblin, Botanist, National Park Service, Miami, FL
Carolina Cabal, Climate Change Intern, National Council for Science and the Environment, Miami, FL
Tiara Thanawastien, Resource Monitoring Intern, Florida International University, Miami, FL
The impacts of future sea level rise are potentially great, particularly in a flat, low-lying region such as Everglades National Park

(EVER). Saltwater intrusion, coupled with the effects of fire, augmented fresh water flows, and hurricanes, make monitoring
movement of the mangrove/marsh ecotone of great importance. As a tier one vital sign for the South Florida / Caribbean
Inventory and Monitoring Network (SFCN), our vegetation monitoring protocol calls for tracking the movement of man-
grove communities at the local and landscape scale. Witness posts will be established along the mangrove/marsh ecotonal
boundary. A subset of these sites will include a transect from mangrove forest to open marsh. At these intensive sampling
sites, plant community structure will be monitored in order to understand changes occurring at the local level. The remain-
ing witness posts will serve as ground truthing locations for regional scale monitoring using aerial imagery.

A Prototype Enterprise Solution to Managing Climate Data for the Purpose of Monitoring Climate Change
Brent Frakes, Functional Analyst, National Park Service, Inventory and Monitoring Division, Fort Collins, CO
Understanding climate change requires the ability to analyze many years of weather observations. Unfortunately, data provided

directly by common monitoring networks isn’t adequately processed for the purpose of trend analysis. Thus, when further
processing is necessary, a strategy for managing the data is also required. To address this need, the Inventory and Monitoring
Division (IMD) is prototyping a NPS-wide solution to managing the data. This solution includes the automatic acquisition
of data from national weather networks, storing the data in an enterprise database, adding data that is further processed or
provided by additional observation networks, developing tools for tabular and graphical summaries, and ensuring that the
data can be downloaded for further analysis and processing. IMD is prototyping this solution with some I&M networks to
understand how this solution may be scalable NPS-wide.

Assessing Regional Climatological Trends with The Climate Grid Analysis Toolset
Brent Frakes, Functional Analyst, National Park Service, Inventory and Monitoring Division, Fort Collins, CO
Kirk Sherrill, Geospatial Technician, MBS, National Park Service, Fort Collins, CO 
Increasingly, land managers recognize the need for using historical climatic data to inform management decisions. Additionally,

given anticipated climatic change, having baseline knowledge of historical climatic conditions is essential for understating
potential implications of future climatic change. While most managers rely on point-based observations, stations are often few
in number and not representative of the entire park. Gridded datasets, including PRISM and SNODAS, are derived from
observations, spatially continuous (4km and 1km resolutions), and spatially and temporally extensive. The Climate Grid
Analysis Toolset (CGAT) is a suite of GIS Python scripts developed to facilitate efficient analysis of PRISM and SNODAS
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geospatial climatic datasets. Respectively CGAT performs three main analyses for user-defined spatial and temporal ranges:
cell-based average or sum, percentile calculation, and user-defined zonal statistics. Overall, CGAT facilitates use of these two
highly relevant and information rich datasets.

Factoring Site Analysis into User Capacity Decisions for Wild and Scenic River Plans in Yosemite National Park
Mae Frantz, Outdoor Recreation Planning Technician, Yosemite National Park Planning Division, El Portal, CA
Jim Bacon, Outdoor Recreation Planner, Yosemite National Park Planning Division, El Portal, CA
The Wild and Scenic Rivers Act requires river managers to address user capacity when developing comprehensive river manage-

ment plans. Identification of the appropriate kinds and amounts of visitor use a river area can sustain is integral to user capac-
ity determination. Site analysis is being used to inform visitor use and user capacity evaluations for both the Tuolumne River
and Merced River plans currently being developed in Yosemite National Park. These user capacity site analyses examined
land use and site constraints by overlaying natural and cultural resource data with visitor use information relating to key activ-
ity nodes and impact areas. These layers were collectively analyzed to explore for sideboards on the range of appropriate vis-
itor use that may be feasibly accommodated in the river corridor. This presentation provides an overview of how this site
analysis was applied to river planning and ultimately informed visitor use and user capacity planning in Yosemite.

The NGPN Vegetation-monitoring Sample Design as a Framework for Multi-resource Studies at Mount Rushmore
Robert Gitzen, Post-doctoral Fellow, Department of Fisheries and Wildlife Sciences, University of Missouri, Columbia, MO
Daniel S. Licht, National Park Service Midwest Region Wildlife Biologist, Rapid City, SD
Joshua J. Millspaugh, Professor, Department of Fisheries and Wildlife Sciences, University of Missouri, Columbia, MO
Amy J. Symstad, Research Ecologist, USGS Northern Prairie Wildlife Research Center, Hot Springs, SD
Bruce Weisman, Chief of Resource Management, Mount Rushmore National Memorial, Keystone, SD
Marcia Wilson, Biological Technician, National Park Service Northern Great Plains Inventory and Monitoring Network, Rapid

City, SD
Stephen K. Wilson, Data Manager, National Park Service Northern Great Plains Inventory and Monitoring Network, Rapid City,

SD
At Mount Rushmore NMEM (MORU) and other parks of the Northern Great Plains Network (NGPN), the long-term vegetation

monitoring protocol utilizes a GRTS probability sample design, which includes a large “”overdraw”“ sample of sites. We
assessed the feasibility of using this “”master sample”“ as a framework for several field projects during 2010. For efforts with
a park-wide focus (a small mammal occupancy study and a multidisciplinary inventory of red-squirrel middens, common
mullein, and other attributes), the GRTS framework was appropriate with some limitations. For two other inventories (of
northern flying squirrels and terrestrial snails), budget and information needs limited the efforts to mesic valleys within the
park. Therefore, the unstratified GRTS design was not used for these efforts because of the low number of sample sites in
these areas. Still, this process emphasized the importance and utility of having a repeatable, defensible plan for spatial sam-
pling even in short-term inventories.

Water-Quality Sampling Design for the Northern Great Plains Network
Robert Gitzen, Post-doctoral Fellow, Department of Fisheries and Wildlife Sciences, University of Missouri, Columbia, MO
Marcia H. Wilson, National Park Service Northern Great Plains I&M Network, Rapid City, SD
Barbara L. Rowe, US Geological Survey South Dakota Water Science Center, Rapid City, SD
John M. Wrede, National Park Service Northern Great Plains I&M Network, Rapid City, SD
Stephen K. Wilson, National Park Service Northern Great Plains I&M Network, Rapid City, SD
Kara J. Paintner, National Park Service Northern Great Plains I&M Network, Rapid City, SD
The Northern Great Plains Network (NGPN) will monitor long-term trends of selected water-quality parameters in National Park

Service units in the Dakotas, eastern Wyoming and Nebraska. Diversity of aquatic systems throughout this region combined
with budgetary constraints means that NGPN must carefully optimize efficiency of its monitoring design to ensure appropri-
ate inference about long-term trends. Therefore, we used existing data and developed a multi-year pilot study to collect nec-
essary data to examine the magnitude of temporal, spatial, and instrument variation. To address long-term yearly variation,
we used U.S. Geological Survey historical water-quality data sets. To assess other sources of variance, we conducted pilot
research during 2008-2010. In this work, we used continuous data collected from unattended multi-parameter water-quali-
ty sondes equipped with internal data loggers. Based on these results, we compared alternative sampling strategies and revis-
it intervals in terms of their expected statistical power to assess long-term trends in water-quality parameters.
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Managing Human Waste on Mt McKinley: How Tough are Bacteria?
Katelyn Goodwin, Student, Alaska Pacific University, Anchorage, AK
Michael Loso, Alaska Pacific University, Anchorage, AK
Guy Adema, Denali National Park and Preserve, AK
Over 1,000 climbers attempting to climb Mt. McKinley visit the Kahiltna Glacier each year, typically spending more than two

weeks on the glacier. Historically, human waste was disposed via crevasses along the routes and seasonal latrine pits at the
main camps. Cumulative impacts of this waste are an important element in evaluating management options. To assess water
contamination caused by buried human waste, and also by waste that may emerge on the downstream glacier, snow samples
were collected along the West Buttress route and water samples were collected from the glacier margins. We searched the
downstream glacier surface for evidence of emergent historic waste. Collected samples were analyzed for total coliform,
Escherichia coli and fecal Streptococci, and temperature and UV-controlled lab experiments help us understand bacterial
survival in simulated glacial environments. These results, along with related glaciological work to predict the waste emer-
gence areas, will directly influence park management.

Song Behavior in Carolina Wrens (Thryothorus ludovicianus) in Traffic Noise Impacted Areas 
Sarah Goodwin, Graduate Student, University of Massachusett–Amherst, Amherst, MA
W. Greg Shriver, University of Delaware, Newark, DE
Giselle Mora-Bourgeois, Science Education Coordinator, Center for Urban Ecology, Washington, DC
Noise in urbanized areas is rapidly creating a new sound environment that organisms must contend with. Here, we investigate

potential changes to the song behavior of Carolina Wrens in loud areas at two National Parks heavily impacted by commuter
traffic: Manassas National Battlefield and Prince William Forest Park. Although Carolina Wrens did not differ in vocal out-
put, total range of pitch, speed of delivery, or number of notes per syllable, we did find some evidence that birds that sing in
quieter locations sing more notes per syllable than birds in loud locations. Multiple, rapidly delivered notes may be ever more
difficult for a receiver to discern in a noisy location, and may favor a bias for adults in these areas to sing songs that have fewer
notes. The sample size was small to detect this effect, and merits further research.

Tamarisk–Tamarisk Beetle Interactions in Grand County, Utah: Patterns of Beetle Abundance and Tamarisk Defoliation,
2004–2010

Tim Graham, Ecologist, Grand County Weed Department, Moab, UT
Wright Robinson, Grand County Weed Department, Moab, UT
Tim Higgs, Grand County Weed Department, Moab, UT
Gery Wakefield, Southeast Utah Group, National Park Service, Moab, UT
Tamarix species (tamarisk) are invasive shrubby trees that alter riparian and aquatic ecosystems; mechanical or chemical control

of these species is difficult and expensive. Biological control of tamarisk has recently become an option, various Diorhabda
species (tamarisk beetle) have now been released in the western U.S. The first releases of tamarisk beetles in Grand County,
UT were in 2004. Systematic monitoring of beetle abundance and tamarisk response has occurred each year since 2007.
Numbers of beetles are counted on sentinel trees, and canopy condition (percent green) is estimated every 10-14 days.
Tamarisk defoliation expanded from 1.6 ha in 2005 to almost 1,000,000 ha by October 2010. Beetle numbers varied in time
and space differently among years. We will present animations demonstrating how beetle populations “slosh” back and forth
across the landscape; the timing of this dynamic affects the spatial pattern of tamarisk mortality and how quickly beetles will
kill tamarisk.

Changing Environments: Grazing and Cultural Resources in National Park Narratives
Stephanie Guerra, Graduate Teaching Assistant, MA Candidate, Colorado State University, Department of History, Fort Collins,

CO
My project explores the history of Basque sheepherders in Yosemite National Park. This project helps the National Park Service

reevaluate the history of grazing by assessing the pastoral heritage of diverse groups while also examining cultural resource
strategies in national parks and public lands. The history of Basque sheepherders highlights changes in both physical and
social environments. Blazes left by Basque sheepherders, on pine and aspen trees, represent vanishing resources, provide
opportunities to consider cultural resource strategies, and enable public audiences to reevaluate and connect with national
park narratives. This study builds upon research I conducted as Cultural Resources Diversity Intern at Yosemite National
Park, within the Cultural Anthropology Program, during the summer of 2010. This project incorporates both secondary and
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primary data to assess cultural resource strategies in Yosemite National Park and to help park staff address cultural resource
management and diversity initiatives linked to public lands.

Collections and Contemporary Pursuits in Science
Kirstie Haertel, Pacific West Regional Archeologist, National Park Service, Seattle, WA
S. Terry Childs, Museum Program Manager, Department of the Interior, Washington DC 
Greg McDonald, Senior Curator of Natural History, National Park Service, Fort Collins, CO
There is considerable potential for existing natural history and archeology collections held by land managing agencies and organ-

izations to inform current pursuits in science. Much of the potential rests with the accessibility of basic specimen descrip-
tions and available assessments of data reliability needed to attract researchers to the possibility of assemblage use for study.
Current research focusing on issues of taxonomy, environmental effects on species and human health, look to iconic muse-
ums for applicable collections. The variety and scope of agency-owned collections should be among those institutions
queried for research but currently are not regularly approached. This poster will present the breadth and depth of agency
collections, introduce and discuss projects being conducted using existing collections, and discuss steps needed to promote
collections for research. 

World War II Historic Places in the National Park Service
Stephen Haller, Historian, National Park Service, Golden Gate National Recreation Area, San Francisco, CA
The importance of World War II history as a theme is represented in the National Park System by seventeen parks with major his-

toric places from that era. These NPS units are working together in an informal network to “”enhance the preservation, inter-
pretation and public recognition of the value of our World War II heritage.”“ This poster would highlight these NPS units
on a map of the United States and present brief textual and photographic information about the wide range of resources being
managed, ranging from historic landscapes and battlefield archeological sites, to presidential homes and internment camps.
An internet link to these parks’ websites will allow conference attendees to delve deeper into each of these places.

Hydrokinetic Energy Projects and Recreation: A Guide to Assessing Impacts
Joan Harn, Rivers and Hydro Leader, National Park Service, Washington, DC
Rich Bowers, Hydropower Reform Coalition, Bellingham, WA
Susan Rosebrough, National Park Service, Seattle, WA
Bo Shelby, Oregon State University, Corvallis, OR
Rupak Thapalaiya, Hydropower Reform Coalition, Washington, DC
Randy Thoreson, National Park Service
Doug Whittaker, Confluence Research and Consulting
The National Park Service, Hydropower Reform Coalition, and Department of Energy have developed a guide to assessing

impacts from wave and current hydrokinetic projects on recreation (http://www.hydroreform.org/hydroguide/hydrokinetic-
recreation). The report reviews types of projects, types of recreation that occur in hydrokinetic project settings, types of stud-
ies that can be used to assess them, and ways study findings may assist with project siting, design, or mitigation. The poster
will review contents from the report, focusing on: Information project developers should provide in FERC license applica-
tions to support recreation impact assessments; site characteristics that are more vs. less sensitive to recreation; potential
impacts on recreation, including access restrictions, safety, aesthetics, changes in wave or hydraulic characteristics, wreck-
age/salvage impacts, and changes in fish and wildlife resources; and types of recreation studies organized by needed level of
resolution and corresponding effort, with brief descriptions of study approaches. 

Annual Climate Monitoring for Great Lakes Parks
Mark Hart, Data Manager, NPS, Great Lakes I&M Network, Ashland, WI
The Great Lakes Inventory & Monitoring Network monitors climate in and adjacent to the nine affiliated parks. Climate is a pri-

mary driver of many natural processes and understanding it is crucial for the Network’s and park’s efforts to understand
cycles and changes observed in natural resource monitoring efforts. The Network uses current and historical meteorological
data from 5 to 18 permanent weather stations representative of each park’s climate to prepare annual climate summaries.
Each summary includes annual summary statistics of temperature and precipitation, climatic extremes, Great Lakes ice cover,
and indexes for drought, heat, and winter severity. A comparison of the annual climate with 30-year normals and period of
record of some representative stations is also presented to give a context for possible climate change.
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Alcid Breeding Habitat Restoration on Santa Barbara Island, California
A. Laurie Harvey, Seabird Biologist, Channel Islands National Park, Ventura, CA
Darrell L. Whitworth, California Institute of Environmental Studies, Davis, CA
Harry R. Carter, Carter Biological Consulting, Victoria, British Columbia, Canada
At Santa Barbara Island, most breeding Cassin’s Auklets (Ptychoramphus aleuticus) were extirpated by cat predation and other

factors in the early 20th century; breeding Xantus’s Murrelets (Synthliboramphus hypoleucus) have declined since the 1970s,
with impacts from high depredation by deer mice (Peromyscus maniculatus) and barn owls (Tyto alba), as well as other fac-
tors. Extensive past grazing and introduced plants have limited natural vegetation to the island perimeter. As part of the
Montrose Settlements Restoration Program, plant habitat restoration has been underway since 2007 to provide additional
breeding habitat and more natural breeding conditions for murrelets and auklets. Initial plant restoration was implemented
in three sites along the northeastern portion of the island adjacent to murrelet nesting areas and later expanded to include
areas on the western portion of the island adjacent to Elephant Seal Point where small numbers of auklets bred in 1977-94.
A social attraction system for auklets was deployed near northeast plant restoration plots in January 2009. Nest monitoring,
shoreline nest searches, and at-sea spotlight surveys and captures were used to assess population size, reproductive success,
and distribution of murrelets and auklets. 

From Ecosystem Top to Bottom—Status of Three I&M Spatial Inventories: Vegetation, Soils, Geology (set of six posters)
Bruce Heise, Geologist, National Park Service, Lakewood, CO
Pete Biggam, Soil Scientist, National Park Service, Lakewood, CO
Karl Brown, Biologist, National Park Service, Fort Collins, CO
Tim Connors, Geologist, National Park Service, Lakewood, CO
Chris Lea, Botanist, National Park Service, Lakewood, CO
Tammy Cook, Biologist, National Park Service, Fort Collins, CO
Vegetation, Soils, and Geology, three of the 12 original Inventory and Monitoring inventories, are spatial, that is, their deliverable

product is a digital map or GIS. Each requires not only different types of data acquisition, but from completely different
sources as well. The Vegetation Map Inventory relies on private contractors and cooperators working to updated NPS spec-
ifications for their taxonomic and map data development. The Soil Resources Inventory acquires products from the USDA,
Natural Resources Conservation Service thru Interagency Agreements that follow National Cooperative Soil Survey
Standards. And the Geologic Resources Inventory is dependent upon original mapping done by the USGS, state geologic
surveys, academic institutions, or private contractors to provide the basic information. These posters will display examples
of products produced by each inventory, a status report on each inventory’s progress, an example of how this information is
being used by the parks, and a projected 2011 completions.

The Crayfish Corps: Creating Future Park Stewards as a Management Tool at Valley Forge
Kristina Heister, Natural Resource Manager, Valley Forge National Historical Park, King of Prussia, PA
Kate Jensen, Ecologist, Valley Forge National Historical Park, King of Prussia, PA
The last two miles of Valley Creek flow through Valley Forge National Historical Park to its confluence with the Schuylkill River

in front of George Washington’s Headquarters. This designated ‘Exceptional Value Waterway’, which is both historically and
ecologically significant, is threatened by the recent invasion of rusty crayfish (Orconectes rusticus). The rusty crayfish is a
highly invasive, non-native species that has been introduced from the Ohio River Basin into 19 states and many parks over
the last 40 years. With a small natural resource staff, the ‘Crayfish Corps’ was created as the primary means of managing this
aggressive species. In two years, more than 2,000 volunteer hours have resulted in the successful removal of over 6,000 rusty
crayfish. Focusing on the creation of future park stewards, the ‘Crayfish Corps’ is now one of the parks most popular volun-
teer programs and its only program where approximately 50% of participants are youth.

Online Outdoor Safety Education and Accident Prevention: Is it Adequate?
Michael Huffman, Associate Professor, University of Memphis, Memphis, TN
U.S. National Parks launch over 4,000 Search and Rescue (SAR) missions a year. When the number of SAR missions for other

federal, state and local agencies is considered, it is obvious that accident prevention should be more of a priority. Many states
are enacting legislation that allows agencies to recoup SAR expenses from injured parties; particularly when gross negligence
is evident. Why has this become such a problem? One expert believes that many participants receive little or no training for
outdoor activities. They obtain minimal information and proceed directly to participation. With ninety three percent of
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young adults using the Internet, online information is extremely popular. This study presents a content analysis of 200 web-
sites for ten popular outdoor activities with regard to the quality and quantity of safety information. Government, organiza-
tional, commercial and personal websites are examined. Trends, issues and recommendations for improving online safety
information are presented.

World War II Military Aircraft Accidents in National Park Service Areas: A Preliminary Assessment
Adrian Hunt, Director, Flying Heritage Museum, Everett, WA
Vincent L. Santucci, Chief Ranger, George Washington Memorial Parkway, McLean, VA
Aircraft archeology continues to expand as a specialized discipline supporting historic research and resource management. The

remains of World War II military aircraft accidents have been documented across the U.S. “Home Front.” Preliminary
research indicates that the majority of these military plane crashes were related to non-combat accidents. The corresponding
loss of airmen and their crew was substantial. Evidence of military plane crashes is reported from at least eighteen units of the
National Park Service including: Channel Islands, Death Valley, Denali, El Malpais, Grand Canyon, Grand Tetons, Great
Smoky Mountains, Guadalupe Mountains, Joshua Tree, Lake Mead, Rocky Mountain, Olympic, Mount Rainier, Saguaro,
Sequoia-Kings Canyon, Shenandoah, World War II Valor in the Pacific and Yosemite. In addition to any historic information
associated with the aircraft remains, a variety of resource management issues often arise related to the presence of hazardous
materials, explosives, and human remains.

Understanding Protected Area–People Interactions in Context of Tiger Conservation
Syed Ainul Hussain, Professor, Wildlife Institute of India, Dehradun, Uttrakhand, India
Ruchi Badola, Professor, Wildlife Institute of India, Chandrabani, Dehradun, Uttrakhand, India
Due to recent concerns of declining tiger populations strong PA network for Tiger Conservation has been created in its entire

range. Yet, tigers now exist in only 7% of their historical range. The investment in tiger conservation in India has seen a steady
increase. However, in spite of increasing scientific knowledge, economic investment and political support, the population of
tiger is rapidly declining. One of the reasons for such failure is lack of support from the people living in vicinity of tiger con-
servation units. This is because the local communities are unable to perceive the marginal gain from improvement in tiger
habitat due to conservation or are apprehensive of their share in it. Using the case of Corbett Tiger Reserve, India, the pres-
ent study examines costs and benefits of tiger conservation to local communities, reasons for their non participation and ways
to increase benefits to local people from tiger conservation.

“Why Prediction Matters: A Case Study Using Whitebark Pine Vital Signs Monitoring Data
Cathie Jean, Ecologist/Management Assistant, Greater Yellowstone Network, National Park Service, Bozeman, MT
Understanding the influence of environmental covariates on the distribution and abundance of forest insect and disease is rele-

vant for managers of large parks who must make choices regarding actions that have potential to affect conditions on the
ground. For example, the ability to predict where white pine blister rust is most likely to spread or intensify may help man-
agers decide if and where a treatment such as propagating rust resistance whitebark pine trees is warranted. A collaborative
project between the Greater Yellowstone Network and the USGS Grizzly Bear Study Team to develop quantitative models
that explain patterns of insect and disease is underway. Preliminary results and management implications are presented as a
USGS Status and Trends case study.

Elk Monitoring Protocols for the North Coast and Cascades Network of National Parks
Kurt Jenkins, Research Wildlife Biologist, USGS Forest and Rangeland Ecosystem Science Center, Port Angeles, WA
Paul Griffin, Wildlife Biologist, USGS Forest and Rangeland Ecosystem Science Center, Port Angeles, WA
Patti Happe, Wildlife Branch Chief, Olympic National Park, Port Angeles, WA 
Mason Reid, Wildlife Ecologist, Mount Rainier National Park, Ashford, WA 
Carla Cole, Natural Resources Project Manager, Lewis and Clark National Historical Park, Astoria, OR 
John Boetsch, Database Manager, North Coast and Cascades Network, Olympic National Park, Port Angeles, WA
Katherine Beirne, Geographic Information Specialist, North Coast and Cascades Network, Olympic National Park, Port Angeles,

WA 
Elk are ecologically, historically, and culturally vital components in Pacific Northwest national park ecosystems. In Olympic and

Mount Rainier National Parks, we developed double-observer methods to improve accuracy of helicopter surveys of elk. At
Mount Rainier, we jointly conduct surveys with Washington Department of Fish and Wildlife, Muckleshoot Indian Tribe,
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and Puyallup Tribe of Indians. With their participation, we developed a sightability model that corrects for visibility bias and
adjusts raw counts of elk to increase accuracy of elk abundance and composition estimates. In Lewis and Clark National
Historical Park, we use pellet surveys to monitor trends in spatial patterns and abundance of elk, road surveys to monitor elk
sightings near the park, and incidental observations of elk posted via the internet to document elk use in the surrounding
region. Park staffs draw on the elk monitoring program for habitat and elk management objectives, education, and commu-
nity outreach.

Connecting Students Engaged in Public Land Internships
Jingxian Jiang, Ph.D. Student, Texas A&M University, College Station, TX
Ulrike Gretzel, Associate Professor, University of Wollongong, New South Wales, Australia
The RMSSN Academy, a program sponsored by the Rocky Mountain Sustainability and Science Network, provides training for

undergraduate students involved in internships on public lands or research projects related to environmental sciences. Its
overarching aim is building a network among students who share interests in sustainability and climate change to increase
the retention of these students in the field. The Academy maintains a website to encourage exchanges of internship experi-
ences, help in career planning, and foster social interactions. As part of the Academy requirements, the students were asked
to blog about their public land internship experiences on the website. Using network analysis, this paper analyzes the stu-
dents’ interactions with the website, the contents of their blogs, and their interactions to see if the website helped in foster-
ing strong ties and building a common body of knowledge. Implications for connecting students who engage in public land
internships are drawn.

Publication Guidance for Multiple Versions of NPS Natural Resource Publications
Fagan Johnson, Assistant Data Manager, NPS, Natural Resource Program Center, Fort Collins, CO
This poster will provide guidance on publishing subsequent versions of previously published NPS Natural Resource Technical

Reports, Natural Resource Reports, and Natural Resource Data Series reports. Topics covered include the suggested report
title naming conventions for different versions of a report, when to publish the new version as a new stand-alone report
(whenever multiple report versions need to remain in distribution), and how to proceed when the newer version of a report
completely replaces the older one (usually restricted to minor edit changes, and to procedural reports that change over time).

Submitting Reports to the National Park Service Natural Resource Publication Series
Fagan Johnson, Assistant Data Manager, NPS, Natural Resource Program Center, Fort Collins, CO
This poster will provide an overview of the report submission procedures for NPS Natural Resource Technical Reports, Natural

Resource Reports, and Natural Resource Data Series. It will include new information pertaining to the online distribution of
all national reports through the recently activated NRInfo document storage and retrieval system.

Southeast Alaska Oceanography Monitoring: the Benefits of Integrated Data Management
William Johnson, Data Manager, NPS Southeast Alaska Inventory and Monitoring Network, Juneau, AK
The Southeast Alaska Inventory and Monitoring Network recently developed a physical oceanography monitoring program for

Glacier Bay National Park and Preserve. From the onset of protocol development, data management constraints were taken
into account and modern data management techniques were specified. In its second year of operation, the program is exhibit-
ing high data quality in its twelve formal products, high data availability from its exclusive use of publicly-accessible web dis-
semination, high data security through comprehensive archiving, and high efficiency in which a small part-time staff com-
pletes nine data collection cruises every year. Key to the program’s success is a very well-defined set of information deliver-
ables. Because specifications were clear and fixed in advance, it was possible to build in a high level of automation and real-
ize its benefits.

DSC Planning, Expanding Our Mission Based Services
Damien Joseph, Visual Information Specialist, NPS DSC/Planning Division, Lakewood, CO
Nancy Shock, Supervisor, NPS/DSC/Planning, Lakewood, CO
Jim Corbett, Visual Info Specialist, NPS/DSC/Planning, Lakewood, CO
Our VISION is to be the first choice provider for ever-expanding mission based park planning. We are expanding our products

and services and we are committed to excellence in meeting the ever-expanding needs of parks and regions. We wish to be a
client-focused leader in the innovative use of technology, tools, and techniques to create useful and accessible planning prod-
ucts and services.
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Teaching Statistics with Modules from the Spreadsheets Across the Curriculum, Geology of National Parks Collection 
Thomas Juster, Instructor, University of South Florida, Department of Geology, Tampa, FL
Judy McIlrath, University of South Florida, Department of Geology, Tampa, FL
Len Vacher, University of South Florida, Department of Geology, Tampa, FL
The Spreadsheets Across the Curriculum library has recently been expanded with the addition of 20+ modules built around

National Resource Challenge topics in selected national parks (http://serc.carleton.edu/sp/ssac/national_parks). Although
these modules were designed to be used in a class on the geology of national parks, and are easily applicable to other intro-
ductory geology classes, the quantitative literacy topics covered are extensive and allow units to be cobbled together to sup-
port other, less obvious subjects. As an example, I describe a unit on statistics that uses four modules from the National Parks
Collection. Using data from national parks in Wyoming, Washington, DC, and South Carolina, this unit teaches concepts of
(a) elementary probability; (b) frequency; (c) and probability distributions. Such a module could be used in basic courses in
statistics, physics, or math at the undergraduate or high school level. 

Monitoring Vegetation Diversity Using Remote Sensing Technology on Cadillac Mountain Summit, Acadia National Park
Min Kook Kim, Postdoctoral Research Associate, University of Maine, Orono, ME
John J. Daigle, Associate Professor, School of Forest Resources, University of Maine, Orono, ME
While recreation ecology has played an important role in identifying plant response characteristics as well as species composition

and diversity after being disturbed by trampling or off-trail hiking, the challenge is to verify the characteristics and changes
when a site boundary is relatively large for on-site measurement. In this study, we utilized remote sensing technology for iden-
tifying vegetation diversity at a large spatial scale and eventually for assessing efficacy of employed site and visitor manage-
ment strategies. By using multi-spectral high resolution remote sensing datasets obtained in 2001 and 2007, a supervised
classification method was applied to produce modified plant family level classifications in the vicinity of the summit loop
trail, Cadillac Mountain, Acadia National Park. Based on the classification results, the Euclidean Distance (ED) was calculat-
ed to compare beta diversity between the study site and a nearby control site with no/little visitor use. Additionally, the
Shannon-Weiner (SW) diversity index was statistically tested to directly compare alpha diversity between the two sites based
on 30m2 plots created. Vegetation diversities were lower at the experimental site both in 2001 and 2007 (all p < 0.001), show-
ing no positive relationship with the employed management strategies in terms of enhancing vegetation diversity during the
examined analysis time frame.

Spatial Interaction Analysis between Vegetation Changes and Management Practices: Cadillac Mountain, Acadia National
Park

Min Kook Kim, Postdoctoral Research Associate, University of Maine, Orono, ME
John J. Daigle, Associate Professor, School of Forest Resources, University of Maine, Orono, ME
This study presents a novel method for verifying the effect of spatial containment management practices, where visitors are asked

or required to use established or designated sites to reduce the amount of vegetation impact and enhance vegetation recov-
ery. Using a bivariate point pattern analysis based on cross K-function, we attempted to prove the spatial efficacy of the man-
agement practices at Cadillac Mountain, Acadia National Park, Maine, USA. The analysis results suggested that the manage-
ment practices have been validated to spatially repulse the creation of the impacted vegetation points around the locations of
the management practices, but indicated ineffectiveness to spatially attract vegetation regeneration points by showing the
same repulsive relationship within the defined study area. While the applied spatial statistics would be useful to identify over-
all spatial point patterns and spatial interactions between the two types of point events, site characteristics such as the bare-
rock dominant landscape and low resilience vegetation should be considered to effectively discover the degree of vegetation
cover changes influenced by the spatial containment management strategies for a future spatial interaction analysis.

Characterizing Disturbances at Voyageurs National Park Using 25 Years of Landsat Imagery
Alan Kirschbaum, Remote Sensing Specialist, National Park Service, Great Lakes Network, Ashland. WI
Ulf Gafvert, GIS Coordinator, National Park Service, Great Lakes Network, Ashland, WI
Robert Kennedy, Research Ecologist, Oregon State University, Corvallis, OR
Landscape scale analysis provides a means to view the pattern, arrangement, and interactions of vegetation communities existing

in and around the parks. Examining spatial patterns over time can reveal changes in land cover and use that may be impact-
ing the natural resources within parks. Tracking disturbances on adjacent lands can help explain changes in biological com-
munities within a park. We implemented a landscape dynamics monitoring protocol at Voyageurs National Park in 2009 and
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have summarized disturbances over a six year time span (2002-2007). This protocol relies on a set of algorithms, collective-
ly referred to as LandTrendr, to analyze spectral trajectories extracted from 25 years of Landsat imagery. The same methods
will be used at eight other parks in GLKN Network on a 6-year rotation. This type of geospatial and temporal data will be
useful for resource managers to focus management efforts, and influence policy decisions regarding land surrounding their
park.

Exxon Valdez Oil Spill and Kenai Fjords National Park, 20 Years Later
Fritz Klasner, Resource Management Team Leader, Kenai Fjords National Park, Seward, AK
Jim Pfeiffenberger, Education Specialist, Kenai Fjords National Park, Seward, AK
Kristy Sholly, Chief of Interpretation, Kenai Fjords National Park, Seward, AK
The Exxon Valdez Oil Spill of 1989 was a watershed event in Kenai Fjords National Park management—what was learned from

the experience has a profound impact on how we operate today. For the 20th anniversary of the spill the park identified les-
sons learned including: Response to a major event or incident is complex, requires careful yet clearly identified management,
exemplary leadership, and specialized skills. The lingering effects can be difficult to identify but are vitally important to
understand. Prevention is inordinately cheaper than cleanup. Distance doesn’t necessarily mean you’re safe (after nearly 2
months, Katmai National Park was struggling with fresh oil). We didn’t know much about our resources and still have a lot
to learn—a realization which helped initiate Inventory & Monitoring, coastal mapping, and archeological survey efforts. We
can and must work well with others—local communities, business, and state & federal government agencies.

NASA’s Applied Remote Sensing Education and Training Program
Richard Kleidman, Senior Member Technical Staff, SSAI / NASA Goddard, Greenbelt, MD
Ana Prados, Research Assistant Professor, University of Maryland Baltimore County / JCET, Baltimore, MD
NASA’s ARSET program offers training workshops several times a year for professionals who want to learn how to understand,

obtain and make proper use of atmospheric remote sensing data. Our primary target audience are those interested in air qual-
ity applications. Our website has a large archive of presentations. Our listserv subscribers receive monthly case studies and
practice exercises. In the near future we will also offer workshops and materials on land use and water resources management
applications.

Identifying Wilderness Designation Priorities to Aid in Landscape Scale
Roopa Krithivasan, Intern, George Melendez Wright Climate Change Internship Program, New Haven, CT
A significant adaptation strategy to lessen severity of climate change impacts is to promote and improve ecosystem resilience by

enhancing landscape-level connectivity. We conduct GIS analysis to evaluate which eligible, proposed, and recommended
NPS wilderness areas in the Intermountain Region are key interagency links for potential migration corridors, biodiversity
protection, and refugia. Connectivity among these NPS areas and other federally protected lands will be analyzed using
ArcGIS and FunConn GIS analysis tools. I will use a graph theory model and ArcGIS to determine which eligible, poten-
tial, and recommended wilderness areas represent the greatest likelihood for maintaining connectivity of the Intermountain
landscape by providing refugia and “stepping stones” for species movement. Identifying the areas with the greatest conser-
vation value will aid climate change adaptation at a landscape scale by allowing the NPS to prioritize these areas in the wilder-
ness designation process.

Health and Well-being Benefits of Nature-based Activity
Linda Kruger, Research Social Scientist, US Forest Service PNW Research Station, Juneau, AK
Communities, broadly defined and representing all scales from local to national, have lost awareness of their connection to pub-

lic lands and the benefits they receive from recreation, leisure and public lands. This disconnect threatens the viability and
sustainability of programs and the agencies that provide them. A lack of public understanding of the contribution of forests,
parks and protected areas, and specifically nature for individual and community health and well-being undermines the abil-
ity of public agencies to provide adequate services that could contribute to alleviation of social problems. Agencies, interest
groups and other supporters can link park and leisure services to goals of education, human and social services and medical
communities. The author synthesizes research demonstrating the role public lands, parks and leisure activities play in facil-
itating increased levels of physical activity, and positive emotional, intellectual, and social experiences and the connection to
improved levels of health and wellness.
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Alien Species and a Changing World: Will Kelp Forests at the Channel Islands Ever be the Same?
David Kushner, Marine Biologist, Channel Islands National Park, Ventura, CA
Kelly Moore, Channel Islands National Park, Ventura, CA
Joshua Sprague, Channel Islands National Park, Ventura, CA
Dan Richards, Channel Islands National Park, Ventura, CA 
Eric Mooney (no affiliation given)
Sonia Ibarra (no affiliation given)
Gabriel Scheer (no affiliation given)
Marine invasive species are increasingly affecting marine ecosystems on a global scale and the impacts of these invasions are now

recognized as a significant aspect of global change. Several species have been introduced to open coast kelp forests along the
California coast. Though there is little baseline information available, it appears most of these species have had relatively
small ecological and/or visual impacts. The present rapid establishment of the invasive alga Sargassum horneri appears to be
unlike other previous invasions and is likely to soon dominate large subtidal areas along the California coast including
Channel Islands National Park. Channel Island National Park’s long-term kelp forest monitoring (KFM) program has nearly
30 years of baseline data prior to the first observation of S. horneri that will enable us to monitor the invasion and its ecolog-
ical impacts. The alga was first discovered in Long Beach Harbor in 2003, Catalina Island in 2006, and Anacapa Island with-
in Channel Islands National Park in April of 2009. By October 2009, S. horneri was well established in the areas where it
was first discovered with notably higher densities of both small and large plants, some at or near reproductive maturity. In
addition, it was found at eight of fifteen survey sites including two long-term KFM sites. In 2010, the alga was observed at six
long-term KFM sites at Santa Barbara, Anacapa and Santa Cruz Islands — indicating rapid and widespread expansion in the
park. Though it is likely that little can be done to control such an alga in open coast ecosystems, the park’s KFM program
will continue to monitor its spread and ecological impacts.

Comparison of At-sea Numbers and Distribution of Xantus’s Murrelets near Santa Barbara Island, California, in 1976
and 2009

Augie Lagemann, Student, Pomona College, Claremont, CA
Darrell Whitworth, California Institute of Environmental Studies, Davis, CA
Harry Carter, Carter Biological Consulting, Victoria, BC, Canada
Laurie Harvey, Montrose Settlements Restoration Program, Channel Islands National Park, Ventura, CA
Nina Karnovsky, Pomona College, Department of Biology, Claremont, CA
To assist in the assessment of population status and foraging conditions for an on-going restoration project, we examined at-sea

numbers and distribution of Xantus’s murrelets (Synthliboramphus hypoleucus) at Santa Barbara Island, California and
compared them to those found in 1976. Using the NOAA ship R/V Shearwater, we conducted seven radial transects with-
in a portion of the foraging area near the island during the incubation period in 2009 and compared distribution and den-
sities to similar radial transect data obtained in 1976. Xantus’s murrelet numbers were higher within the study area in 1976
than in 2009. This finding may reflect a reduction in Xantus’s murrelet population size at this colony or a shift in foraging
distribution, with a greater proportion of birds foraging farther from the island in 2009. In 1976, Xantus’s murrelets may
have foraged closer to the island when Northern Anchovies (Engraulis mordax) were abundant there. In both years, high-
est densities of murrelets were consistently found along the western side of the island, where colder waters occurred and
prey resources may be more abundant or more available. Other data being gathered to help assess current population sta-
tus include nest monitoring, nest surveys, spotlight surveys, and at-sea captures.

Traces of the Past, and Paths to the Future: Fostering Collaboration in Land Management
Nicholas Laluk, Tribal Archaeologist, White Mountain Apache Tribe, Fort Apache, AZ
Mark T. Altaha, White Mountain Apache Tribe Historic Preservation Office, Fort Apache, AZ
Shaunna Ethelbah, White Mountain Apache Tribe Historic Preservation Office, Fort Apache, AZ 
Despite more than 100 years of exile, Chiricahua and Western Apache groups still maintain significant and powerful ties to their

ancestral lands in what is now southwestern Arizona. Memories, stories, and ceremonies are tied to the land and define
Apachean social investment and intergenerational commitments. Apache land ethics, cultural values, knowledge and religion
are still maintained through concepts of place and landscapes in spite of persecution and contemporary misinterpretation of
Apache culture. Today legislation and policies requires federal land-managing agencies to consult with tribes, potentially
ushering in a new age of inter-ethnic communication, cultural collaboration, and environmental justice. Land managers are
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beginning to recognize the value of integrating traditional ecological knowledge with science-base practices to develop a more
holistic ecosystem restoration. In collaborations with various federal land-managing agencies we will integrate cultural and
ecosystem knowledge into contemporary land-managing strategies to better manage our ancestral lands.

Reducing Visitor Conflict and Improving Resource Protection During Lehman Caves Tours, Great Basin National Park,
Nevada

Ashley Lange, MS Student, University of Idaho, Moscow, ID
Troy E. Hall, Professor, Department of Conservation Social Sciences, University of Idaho, Moscow, ID
Edwin Krumpe, Professor, Department of Conservation Social Sciences, University of Idaho, Moscow, ID
Extensive research has been done on cave biology, but not on the experience of cave visitors. Staff at Great Basin National Park

are concerned about depreciative behavior by visitors during tours, including damaging formations, flash photography, chil-
dren’s disruptiveness, and large tours experiencing difficulty hearing and seeing. 332 visitors on 74 randomly selected tours
were surveyed about their perception of problems and support for management. Observational data about disruptive behav-
iors were collected during the tours, along with the guides’ assessments of problem behaviors. Approximately 50% of visitors
noticed each of the 12 problems listed, but they did not rate the problems as severe. In contrast, guides noticed more prob-
lems and rated them as more serious. Visitors are also generally opposed to restrictive management actions that might
improve the quality of the tour experience. Findings may help inform decisions about policies that could reduce deprecia-
tive behaviors and improve resource protection.

Bringing Science to the Public in the 1st Annual Santa Monica Mountains Science Festival
Lena Lee, Data Manager, Mediterranean Coast Network, Thousand Oaks, CA
Lisa Okazaki, Education Specialist, Santa Monica Mountains National Recreation Area, Thousand Oaks, CA
Cathy Schoonmaker, Wildlife Biologist, Santa Monica Mountains National Recreation Area, Thousand Oaks, CA
Situated within and adjacent to Los Angeles, the Santa Monica Mountains represent one of the best examples of the

Mediterranean-type ecosystem. Hosted by the Santa Monica Mountains National Recreation Area in partnership with the
Natural History Museum of Los Angeles County, the 1st annual Santa Monica Mountains Science Festival was an event
designed to engage the public to learn about the diversity of plants and animals in the Santa Monica Mountains as well as the
science and research occurring at the park in order to understand the biodiversity. Approximately 400 3rd grade students
from local elementary schools participated in hands-on science demonstrations with park and local scientists as part of the
education program. The public program, consisting of talks and posters of current research, demonstrations of science tech-
niques, partner information booths and children’s activities, attracted over 2100 visitors, many of whom were first-time vis-
itors to the park and mountains.

Understanding the Experiences of African Americans at Slavery-related Tourism Sites
Linda Lelo, PhD Candidate, Texas A&M University, College Station, TX
Slavery-related tourism sites in the United States tend to underrepresent and misrepresent the life experiences of enslaved

Africans living and working on the plantations (Butler, Carter, & Dwyer, 2008; Eichstedt & Small, 2002). The purpose of
this study is to understand African Americans’ motivations to visit a slavery-related site, their experiences on-site, and the role
of the site in its representation of slavery. This research used the African Burial Ground National Monument (ABG) in New
York City as a case study. The results showed that most African Americans visit the ABG to learn about slavery and to honor
their ancestors. On-site, they are able to meditate, pray, pay their respects, and feel a sense of peace. Finally, the ABG is a
reminder to African Americans of their strong will and resiliency as a cultural group.

Research, Monitoring and Propagation of the Endangered Shivwits Milk-vetch (Astragalus ampullarioides), Washington
County, Utah

Rebecca Lieberg, Lead Revegetation Biological Science Technician, Zion National Park, Springdale, UT
The Shivwits milk-vetch is a federally-listed endangered plant found only in Washington County. Of known populations, more

than 75% are found within the boundaries of Zion National Park. Since 2006, the U.S. Geological Survey and Zion NP have
been studying this species in relation to geology and soils, herbivory, exotic plant competition, and mycorrhizal fungi. In
addition, annual plant inventories of all Zion sites have been conducted since 2006. Zion staff is also conducting its own
caging and seed collection study, and has begun propagation with the goal of developing propagation SOP’s and out plant-
ing and increasing populations. In 2010, inter-agency personnel joined park staff in conducting surveys in areas in and adja-
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cent to Zion NP and were successful in mapping several new populations. Current energies are focused on long-term survival
in the greenhouse; performing experimental out plantings; and developing a long-term monitoring plan and monitoring
SOPs.

Could Ecotourism be an Effective Tool for Wetland Conservation in Florida?
Li-Pin Lin, PhD Candidate, Texas A&M University, College Station, TX
Florida accounts for the greatest wetland loss in the U.S., and only about one fifths of the existing wetlands are currently under

the protection of the park and reserve system. Tourism and recreation in natural Florida, considered one of the contributors
to wetland degradation has on the other hand been the economic backbone and the financial supporter for parks conserva-
tion work. For the ideal tourism-conservation symbiosis, ecotourism was advocated as a tool that leads nature-based tourism
within and outside Florida’s protected areas toward sustainability in the state-wide ecotourism policy in 1997. This study
examines the relationship between ecotourism and wetland conservation in Florida through investigating the pro-environ-
mental behaviors of tour operators. The research intends to answer the following questions: (1) does involvement in eco-
tourism significantly contribute to tour operator behaviors that generate favorable environmental outcomes? (2) which ben-
efits of tourism (e.g. ecological, economic, and socio-cultural) are significant predictors of those conservation behaviors?

Interannual Variability of Lake Ice Phenology in Southwest Alaska: Integrating Remote Sensing and Climate Data
Chuck Lindsay, Physical Scientist, National Park Service, Southwest Alaska I&M Network, Homer, AK
Page Spencer, Chief of Natural Resources, Lake Clark National Park and Preserve, Anchorage, AK
The impacts of climate change in the northern high latitudes are expected to alter freeze and breakup dates of lake ice – likely

affecting lake ecology, wildlife migration and habitat, and human subsistence and recreation. We used daily Moderate
Resolution Imaging Spectrometer (MODIS) imagery and climate data (temperature, precipitation, and wind) to assess vari-
ability in the timing of freezing and breakup of 17 lakes, totaling 5,410 km2 in a network of national parks and wildlife refuges
in southwest Alaska. Because digital image classification techniques often resulted in misclassification, we relied on manual
interpretation of imagery to quantify lake ice cover using a minimum mapping area of 1 km2. During 2001-2010, lake ice phe-
nology exhibited considerable interannual variability, greater for freezing than breakup. Lake ice was responsive to short-
term, synoptic-scale, mid-winter weather events including warm air advection events (characterized by above-freezing tem-
peratures, strong wind, and rain) and cold-snaps.

Sabino Canyon Recreation Area: Transportation and Livability in a Changing Canyon
Alexander Linthicum, Operations Research Analyst, USDOT John A. Volpe National Transportation Systems Center,

Cambridge, MA
Frances B. Fisher, USDOT John A. Volpe National Transportation Systems Center, Cambridge, MA 
David J. Spiller, USDOT John A. Volpe National Transportation Systems Center, Cambridge, MA 
Eric J. Plosky, USDOT John A. Volpe National Transportation Systems Center, Cambridge, MA
Federal lands managers recognize the evolving nature of the social, political, and natural environments in which alternative trans-

portation systems operate and make small adjustments as needed. Occasionally, however, a federal land unit will perceive that
conditions have changed such that a complete review of its alternative transportation system is required. Following a 1000-
year flood event in 2006, Sabino Canyon Recreation Area, part of the Coronado National Forest near Tucson, Arizona, iden-
tified such a confluence of evolving factors and undertook an effort to review its alternative transportation system, which has
operated largely unchanged since 1978. This poster describes the systemic process used to document past and present con-
ditions, solicit feedback from stakeholders, and construct solutions to transportation challenges in Sabino Canyon. The flex-
ible methodology presented in this poster is a powerful model for analysis and planning of both mature and new alternative
transportation systems at federal land units nationwide.

NPSpecies Redesigned
Alison Loar, NPSpecies Data Manager, NPS Inventory and Monitoring Division, Fort Collins, CO
The new NPSpecies data schema now allows for more than one species list for a park unit by taxonomic category. This is useful

for three reasons: 1) to have the ability to compare species status over time, 2) to import a species list with status information
from MS Access or Excel for merging into a working species list for a unit, and 3) create a sandbox species list for training
sessions or demonstrations with no fear of editing a master species list for a unit. Each of these types of species lists are iden-
tified by a specific type of workbench. This poster depicts specific actions that may be taken using the different types of work-
benches as examples.
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Occupancy Modeling of Terrestrial Herpetofauna at Cabrillo National Monument
Kaye London, Biological Technician, Mediterranean Coast Inventory and Monitoring Network / Cabrillo National Monument,

San Diego, CA
Stacey Ostermann-Kelm, Ecologist/Program Manager, Mediterranean Coast Inventory and Monitoring Network, Thousand

Oaks, CA
Lena Lee, Data Manager, Mediterranean Coast Inventory and Monitoring Network, Thousand Oaks, CA
Benjamin Pister, Chief of Resources, Cabrillo National Monument, San Diego, CA
Katy Semple Delaney, Wildlife Ecologist, Mediterranean Coast Inventory and Monitoring Network/Santa Monica Mountains

National Recreation Area, Thousand Oaks, CA
Seth Riley, Wildlife Ecologist, Santa Monica Mountains National Recreation Area, Thousand Oaks, CA
Stephen Hayes, Lecturer, Gonzaga University, Spokane, WA
Reptiles and amphibians in the three parks of the Mediterranean Coast Inventory and Monitoring Network in Southern California

are affected by numerous stressors and impacts to their habitat. Urban development and land use have significantly altered
or destroyed critical habitat for many species, especially in Cabrillo National Monument located in San Diego, California.
Our long-term monitoring objectives include determining the annual status and long-term trends in: (1) annual percent area
occupied, (2) community dynamics (species richness, evenness, and extinction and colonization rates), and (3) capture rates
for herpetofaunal species in selected vegetation communities. Here we present preliminary results from occupancy modeling
that incorporates detection probabilities using herpetofaunal monitoring data from Cabrillo National Monument.

Connecting To Adjacent NPS Lands: A Changing Landscape at Delaware Water Gap NRA
Patrick Lynch, Chief, Resource Management and Science, Delaware Water Gap NRA, Bushkill, PA
John Donahue, Superintendent, Delaware Water Gap NRA, Bushkill, PA
Amanda Stein, Biologist, Delaware Water Gap NRA, Bushkill, PA
Leslie Morlock, GIS Specialist, Delaware Water Gap NRA, Bushkill, PA
Delaware Water Gap NRA (DEWA) is at a crossroads of preserving its unique landscape(s) in light of rampant development near

its borders. The adjacent areas impacts have become broader than just suburban-like sprawl. Industrial and utility develop-
ment have now crept into the development scene as a consequence of our present economy. DEWA has established a region-
al conservation strategy with its partners to identify related lands and waters outside its boundaries that lend themselves to a
more sustainable landscape than what would exist if suburban, industrial and utility development occurs at its projected rate.
This poster will outline those strategies that have been put in place, to date.

Species–Environment Relationships in the Fossil Record of the John Day Fossil Beds National Monument, Central Oregon
Kaitlin Clare Maguire, Graduate Student, University of California–Berkeley, Berkeley, CA
In the face of today’s climate change, the paleontological record provides an opportunity to study how environmental change has

influenced species in the past in order to predict the future of extant species. Approximately 15-16 million years ago, global
temperatures rose 3-4° C, resulting in the largest warming event of the Late Cenozoic. This event, the mid-Miocene Climatic
Optimum, is recorded in the fossiliferous beds of the Mascall Formation located in the John Day Fossil Beds National
Monument of Central Oregon. Here I examine the mammals and environments of the Mascall Formation in order to under-
stand how species reacted to this change in climate. More specifically, I test whether species tracked their preferred habitat
(niche stability) as the environment changed or whether they remained in place and adapted to a new environment (niche
evolution). To do so I use ecological niche modeling to reconstruct species distributions in the fossil record.

Building Curricula to Communicate Climate Change Issues and Impacts to Middle School Students
Bryan Maloney, Intern, George Melendez Wright Climate Change Internship Program, Bethesda, MD
The two main goals of the internship were to develop climate change curriculum and provide an interpretive program on climate

change for implementation in the Schoodic Education Adventure (SEA) program, for middle school students throughout the
state of Maine. The curriculum developed consists mostly of short activities/experiments emphasizing properties of marine
chemistry and oceanic change with the purpose of providing scientific information to a non-scientific audience, teaching stu-
dents about the science behind climate change. The climate change program builds an hour-long discussion and was given
six times throughout the summer. The interpretive program covers the basics of climate change and its impact on the New
England region. The interpretive program provided reliable science-based information to over 125 park visitors. These pro-
grams help bridge the essential gap between scientific analysis and public understanding of climate change issues.
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Cattail Hybridization: A Cryptic Form of Invasion in Wetlands of National Parks
Joy E. Marburger, Research Coordinator, Great Lakes Research and Education
Center, Indiana Dunes National Lakeshore, Porter, IN

Steven E. Travis, Associate Professor, Department of Biological Sciences,
University of New England, Biddeford, ME

Cattails out-compete other aquatic plants in wetlands, reducing biological diversity and altering nutrient dynamics and succes-
sion pathways. Two species of cattail, Typha latifolia, native to North America, and T. angustifolia, considered an introduced
exotic, have hybridized in the continental U.S. Cattails in six Great Lakes national parks showed high morphological varia-
tion in plant traits. Molecular genetic analysis of leaves from plant clones in each park indicated interbreeding of the species,
resulting in production of F1, F2, and backcross generations that form complex hybrid swarms of mixed genetic stock.
Hybridization has resulted in T. latifolia becoming increasingly rare as a consequence of aggressive spread of the hybrids
during the past century. Several of the more remote interior lakes and isolated wetlands have remnant native T. latifolia pop-
ulations, suggesting that conservation of native cattail may be more feasible in these areas. Comprehensive management pro-
tocols can help reduce hybrid and exotic cattail expansion.

Effects of Community-based Tourism Conservancies on Well-being and Self-determination: Comparison by Participation
and Gender

Kathryn Martin, Ph.D. Student, North Carolina State University, Raleigh, NC
Duarte B. Morais, Associate Professor, Parks, Recreation and Tourism Management, North Carolina State University, Raleigh,

NC 
Studies have suggested that community-based tourism conservancies facilitate wildlife conservation and economic development

efforts in developing areas. However, it remains unclear what influence conservancies have on improvements in the quality of
life in local communities, especially pertaining to women. This study investigated the influence of community-based wildlife
tourism projects on two quality of life determinants (well-being and self-determination) and their influence on indigenous
men and women in Namibia’s Kunene region. Data was collected from two pairs of participating and non-participating com-
munities, and consisted of 3-5 interviews with groups from each village. Findings suggest individuals’ ability to prosper was
the most critical factor influencing perceived well-being, in addition to health, social relatedness, and relationships with the
natural realm. Results demonstrate that implementing community-based tourism conservancies in indigenous villages is asso-
ciated with higher subjective well-being and an enhanced sense of self-determination, suggesting that these programs may
contribute to quality of life.

It Takes a Village: Lessons from the NHL Nomination Process for Lawrence Halprin’s Portland Parks
Laurie Matthews, Cultural Resource Planner, MIG, Portland, OR
If accepted, this nomination will result in the first National Historic Landmark listing for one of Lawrence Halprin’s groundbreak-

ing public open spaces. The road has been winding and unconventional, but has provided valuable lessons for how to navi-
gate the nomination process when multiple people and organizations are involved. The co-authors, who are developing the
NHL nomination on behalf of the Halprin Landscape Conservancy, have pooled resources and assistance from allies such as
architects, a local developer, a magazine editor, politicians, students, professors and scholars, performance artists, the
National Park Service, State Historic Preservation Offices, and volunteers. The multi-disciplinary nature of this effort will not
only result in a National Register nomination, but is helping highlight innovative research methodologies and techniques for
developing interactive documentation of historic landscapes.

The New NPS Focus Digital Asset Management System
Christie McDonald, Digital Data Manager/Developer, NPS-OCIO-NISC-RISD, Denver, CO
Joe Gregson, RISD Chief, NPS-OCIO-NISC-RISD, Denver, CO
Chris Dietrich, Digital Information Resources Program Manager, NPS-OCIO-NISC-RISD, Denver, CO
The current NPS Focus Digital Library and Research Station (http://focus.inside.nps.gov) is a NPS-wide repository for digital

assets, and a federated search portal. NPS Focus is used by parks and programs to manage, share, and discover information
related to the protection and management of all types of park resources. The technology utilized by NPS Focus is being
replaced, and the system is being decoupled into two systems: the NPSFocus Digital Library and the NPSearch portal. The
re-designed NPS Focus Digital Library will be based upon i-cubed’s product, GAME (Geospatial Asset Management
Environment), and will improve digital asset management and discovery using current technologies. The new system will fea-
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ture full support for embedded image metadata, metadata harvesting tools, direct upload of digital assets from mobile devices,
enhanced geospatial tools for searching and tagging assets, and much more. The re-designed NPS Focus and new NPSearch
sites are planned to be launched in 2011.

NPSearch: A New NPS Search Portal
Christie McDonald, Digital Data Manager/Developer, NPS-OCIO-NISC-RISD, Denver, CO
Joe Gregson, RISD Chief, NPS-OCIO-NISC-RISD, Denver, CO
Chris Dietrich, Digital Information Resources Program Manager, NPS-OCIO-NISC-RISD, Denver, CO
Dan Warner, Server Admin/Software Developer/Analyst, NPS-OCIO-NISC-RISD, Denver, CO
NPSearch (http://npsearch.nps.gov) is a new search portal for the NPS. NPSearch is one of two new subsystems resulting from

the decoupling of the NPS Focus Digital Library and Research Station components. NPSearch replaces the “Research
Station” function with the requirement to index and search across information systems NPS-wide, the ultimate goal being all
NPS systems. There is a potential with NPSearch for indexing one hundred or more repositories and several million meta-
data records and linked digital assets. NPSearch is based upon Microsoft Search Server (MSSS), which provides a highly
scalable product line with many robust search engine features. MSSS integrates with SharePoint services, a future target, and
inherently crawls HTTP sites. MSSS is being customized to harvest XML metadata. The NPSearch portal is planned to be
released in 2011, with the initial portal searching across ten systems, including NPS Focus, NRInfo GIS, NPS Voyager,
InsideNPS, nps.gov, doi.gov, Landsnet and e-TIC.

Monitoring Phenology and Vegetation Production in Parks with the Terrestrial Observation and Prediction System
Forrest Melton, Research Scientist, California State University–Monterey Bay / NASA Ames Research Center, Moffett Field, CA
Sam Hiatt, Software Engineer, California State University Monterey Bay, Seaside, CA
Gong Zhang, PhD Candidate, Utah State University, Logan, UT
Andrew Michaelis, Software Engineer, California State University Monterey Bay, Seaside, CA & NASA Ames Research Center,

Moffett Field, CA
Rama Nemani, Senior Research Scientist, NASA Ames Research Center, Moffett Field, CA
Future climate change is predicted to impact both vegetation phenology and vegetation productivity for ecosystems within many

parks and protected areas. Monitoring these parameters over large areas can be challenging, however, making it difficult to
implement cost effective monitoring protocols to detect emerging trends. Satellite data and ecosystem models can be applied
to derive indicators of interannual changes in these parameters over large areas to supplement other measurements and obser-
vations. We present the use of the Terrestrial Observation and Prediction System (TOPS), an ecological modeling and data
assimilation framework developed by NASA, to develop indicators of phenology and vegetation productivity to characterize
interannual variability and evaluate patterns from 2000-2010. We present results from indicators developed for five partner
parks (YOSE, SEKI, YELL, ROMO, DEWA) under the NASA-NPS PALMS project, and describe an interactive web inter-
face for querying the data to generate summaries for ecosystem or regions of particular interest.

Smokey Says, “Keep Your Ash Off the Beach and Your Butts Out of the Woods!” Implementing a No Smoking Policy on
Whiskeytown’s Swimming Beaches

Jim Milestone, Superintendent, National Park Service, Whiskeytown, CA 
Nathan Read, Shasta County Health and Human Services Agency, Redding, CA
Louis Jarvis, Shasta County Health and Human Services Agency, Redding, CA
In 2009, Shasta County Health and Human Services Agency approached park managers at Whiskeytown National Recreation

Area in Northern California, requesting them to consider implementing a “Smoke Free Beach Policy” at the park’s popular
designated swimming beaches. Shasta County Public Health has been pro-active in implementing public area smoking bans
throughout Redding, California. The National Park Service at Whiskeytown believed the idea of establishing beaches free of
second hand cigarette smoke was consistent with the policies of Whiskeytown’s management which promotes healthy out-
door physical activities such as hiking, mountain biking and water sports. Whiskeytown’s park management team, in partner-
ship with County Health, launched a public scoping process to introduce visitors to the idea of implementing a “Smoke Free
Beach Policy” during the summer of 2009. Findings of this effort were shared with the public during subsequent public
meetings and news letters that discussed the pros and cons of establishing “Smoke Free” beaches at the park’s four designat-
ed swimming beaches. The public response to establishing “Smoke Free” beaches had a majority of the public support. The
park implemented the “Smoke Free Policy” on May 1, 2010, and had a successful summer with reduced cigarette smoking
on its popular beach areas. 
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Canada Goose Herbivory Monitoring along the Anacostia River, Washington, DC
Mikaila Milton, National Capital Parks–East, Washington, DC
Cairn Krafft, Botanist, USGS Patuxent Wildlife Research Center, Beltsville, MD
Stephen Syphax, Chief of Natural Resource Management, National Capital Parks–East, Washington, DC
Browsing by resident Canada geese is threatening a series of wetland restoration projects installed in the Anacostia River in

Washington DC. As part of an Environmental Impact Statement (EIS) to determine the best management of the Anacostia
wetlands and Canada geese at National Capital Parks–East, the park is working with USGS researcher Cairn Krafft to mon-
itor the effects of Canada geese on the tidal freshwater wetland vegetation and provide quantitative data documenting the
effects of Canada goose herbivory on wetland vegetation. In 2009, sixteen modules were established in Kingman Marsh, a
40-acre wetland constructed in 2000 by the US Army Corps of Engineers, District Department of the Environment, NPS
(National Capital Parks-East), USGS, volunteers from the Anacostia Watershed Society, and others. As of August, 2010, a
second year’s worth of data has been collected which also shows a growing difference between exclosure and control plots
in the modules that were established in bare marsh soil, indicating that if goose pressure is removed the marsh vegetation is
likely to return to this portion of the Anacostia River.

Local Observations of Climate Change and Impacts on Subsistence Fisheries in Noatak, Alaska
Katie Moerlein, Master’s Student, University of Alaska–Fairbanks, School of Fisheries and Ocean Sciences, Fairbanks, AK
Northwest Alaska is undergoing significant climatic changes with potentially severe social and ecological consequences. This

project is systematically documenting traditional ecological knowledge (TEK) of climate and related ecological changes that
affect the harvest, processing, and practices of subsistence fisheries in Noatak, Alaska. The community is primarily Inupiat
Eskimo and subsistence activities are a central focus of the culture. TEK is a place-based knowledge system that has much to
offer to the scientific community in understanding the ecological complexity associated with climate change. Primary analy-
sis of interview data reveals that informants are acutely aware of climatic changes and impacts on subsistence fishing
resources. Of particular concern are local decreases of Dolly Varden (Salvelinus malma), population increases of beaver in
the waterways and subsequent effects on fish, decreased predictability of travel conditions, changes in the run timing of cer-
tain species of fish, and impacts of changing weather conditions on fish processing.

Monitoring Thermal Habitat Characteristics of Lake Clark, Lake Clark National Park and Preserve, Alaska
Claudette Moore, Southwest Alaska Network, National Park Service, Anchorage, AK
Dan Young, Lake Clark National Park and Preserve, Port Alsworth, AK
Jeff Shearer, Aquatic Ecologist, Southwest Alaska Network, National Park Service, King Salmon, AK 
Water temperature is among the most influential environmental variables on chemical and biological processes in aquatic systems,

especially in high latitude lakes were temperatures tend to be low and ice-free periods short. From a long-term monitoring
perspective, tracking water temperature dynamics provides a consistent record for detecting trends in lake phenology, such
as freeze-up and thermal stratification, and habitat characteristics critical to a host of aquatic organisms. Here we present a
process for and results of thermal habitat monitoring for Lake Clark, a 31,337 hectare lake in Lake Clark National Park and
Preserve in southwest Alaska. Lake Clark provides critical habitat for sockeye salmon Oncorhynchus nerka and lake trout
Salvelinus namaycush, species of vital ecological, recreational, and subsistence importance. Our approach provides resource
managers with a means of tracking potential influences of climate change as well as quantifying habitat conditions vital to fish-
eries resources.

Mountain Meadow Productivity in Relation to Climatic Factors
Peggy Moore, Plant Ecologist, U.S. Geological Survey, El Portal, CA
Jan W. van Wagtendonk, Research Forester (emeritus), U.S. Geological Survey, El Portal, CA
In montane areas of the west, meadow ecosystems act as centers of biological diversity, provide important ecosystem services, and

support recreational activities. Nevertheless, basic ecological information on the structure and function of montane meadows
is limited. We examined peak standing crop over 7 years within three subalpine meadow types with differing moisture
regimes and compared it with climatic factors. Mesic and hydric meadows had lower productivity in wetter years: 20.7 g/m2
in wet vs. 27.8 g/m2 in dry years and 37.2 g/m2 in wet vs. 49.9 g/m2 in dry years, respectively. Wet years tend to have longer-
lasting snow pack and shorter growing seasons. The data from all meadow types strongly support AICc models that contain
an indication of growing season length (snow free date) and a measure of cumulative growing season warmth (thawing degree
days). Understanding key factors influencing ecosystem variability will assist managers in protecting these fragile systems.
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The Use of NASA’s Invasive Species Forecasting System for the Control of Wavyleaf Basketgrass
Rachel Moore, NASA DEVELOP Internship Program Center Lead, NASA Goddard Space Flight Center, Greenbelt, MD
Josh Henkai, NASA DEVELOP Internship Program, NASA Goddard Space Flight Center, Greenbelt, MD 
John L. Schnase, Office of Computational and Information Science and Technology (CISTO), NASA Goddard Space Flight

Center, Greenbelt, MD
NASA, in partnership with the US Geological Survey, the National Park Service, and other federal agencies, has developed the

Invasive Species Forecasting System (ISFS). The ISFS uses geostatistical modeling and NASA Earth observations to create
landscape- and regional- scale predictive habitat suitability maps for invasive species. In this case study, the ISFS was applied
to the Wavyleaf basketgrass (WLBG), a highly invasive grass species, which occurs throughout Maryland. It is estimated that
this species could invade and destroy up to 10% of the forests in the eastern quarter of the United States in the next decade.
In response to this threat, the NASA DEVELOP Internship Program has partnered with the Maryland Department of
Natural Resources, using the ISFS to help natural resource managers understand the potential distribution of this species.
This poster presentation will discuss the capabilities of the ISFS, as well as its role in the control of WLBG.

Communicating Science: Air Quality in National Parks
Kristi Morris, Physical Scientist, National Park Service, Denver, CO
Melanie Ransmeier, National Park Service
Dee Morse, National Park Service
Bruce Nash, National Park Service
Ellen Porter, National Park Service
Colleen Flanagan, National Park Service
Several recent efforts focused on communicating air quality science will be showcased in a multi-media presentation. Audiences

addressed through new products include the public, researchers, teachers and students, resource managers, and park visi-
tors. The Air Resources Division (ARD) hosts 16 webcam web pages which provide new images every 15 minutes and air
quality data hourly. These highly popular web pages were recently redesigned to improve the communication of air quality
information to the public. ARD has also produced its first podcast called On the Air; created a module for VIEWS, an edu-
cational tool that provides information for teachers; and redesigned Air Quality in Parks, an air resource information system
for parks and the public. The Air Resources Division wishes to increase awareness and use of these products and collabo-
rate with NPS colleagues on future efforts to communicate about science and air quality in national parks.

Planning for Federal Lands: Transportation Systems
Lindsey Morse, Community Planner, USDOT John A. Volpe National Transportation Systems Center, Cambridge, MA
Benjamin Cotton, USDOT John A. Volpe National Transportation Systems Center, Cambridge, MA 
Michael Kay, USDOT John A. Volpe National Transportation Systems Center, Cambridge, MA 
Eric J. Plosky, USDOT John A. Volpe National Transportation Systems Center, Cambridge, MA
Federal land management agencies (FLMAs)—the National Park Service (NPS), the U.S. Forest Service (USFS), the U.S. Fish

and Wildlife Service (FWS), and the Bureau of Land Management (BLM)—face a number of planning challenges, including
changes in population, recreational behavior, and environmental conditions. Key to addressing these planning challenges is
the design and implementation of sustainable transportation systems that enable enjoyable visitor experiences without
degrading sensitive landscapes or detracting from agencies’ sustainability goals. This poster highlights what FLMA units of
various sizes, locations, and demographics have been doing to successfully integrate transportation solutions with the plan-
ning objectives of surrounding communities. Case studies, including Acadia National Park (NPS, Bar Harbor, ME),
Chincoteague National Wildlife Refuge (FWS, Chincoteague, VA), and White River National Forest (USFS, Glenwood
Springs, CO) provide models of effective partnerships between communities and FLMAs to achieve mutual goals related to
livability, land use, and environmental stewardship.

Using Mosses and Lichens to Detect Contaminant Deposition and Ecological Change in Alaska’s Parklands
Peter Neitlich, Chief of Natural Resources / Ecologist, Western Arctic National Parklands, Winthrop, WA
Since 1999, researchers have used Hylocomium moss tissue to monitor patterns of heavy metal deposition adjacent to the world’s

largest Pb and Zn mine in Northwest Alaska. Zn, Pb and Cd pollution is widespread on NPS lands, and has impacted lichens
important for winter forage and tundra diversity. Coupling contaminant and lichen data has allowed a determination of crit-
ical values beyond which lichen degradation occurs. Initial publications on spatial patterns of deposition near the Red Dog
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Mine spurred engineering controls that ultimately decreased dust-borne contaminants by 50-70%. Two I&M networks in
Alaska are currently using Hylocomium tissue to detect local, regional and global inputs of metals, sulfur and nitrogen. By
coupling lichen community data with a predictive model of absolute deposition based on moss tissue contaminant levels
(currently under development), we plan to develop lichen-based critical loads for N and selected metals.

Monitoring Landscape Dynamics of U.S. National Parks with NPScape
Lisa Nelson, Ecologist, National Park Service, Fort Collins, CO
Bill Monahan, Ecologist, I&M, National Park Service, Fort Collins, CO
John Gross, Ecologist, I&M, National Park Service, Fort Collins, CO
Mara Kali, GIS Specialist, I&M, National Park Service, Fort Collins, CO
Leona Svancara, Research Associate, Landscape Dynamics Lab, University of Idaho, Moscow, ID
Peter Budde, Natural Resources GIS Team Lead, National Park Service, Fort Collins, CO
Brent Frakes, Business Analyst, I&M, National Park Service, Fort Collins, CO
Shepard McAninch, Ecologist. CUPN I&M, National Park Service, Blacksburg, SC
Tom Philippi, Ecologist, I&M, National Park Service, Fort Collins, CO
Mike Story, Remote Sensing Specialist, I&M, National Park Service, Denver, CO
Sean Worthington, GIS/Remote Sensing Specialist, I&M, National Park Service, Denver, CO
Nick Viau, GIS Student Intern, I&M, National Park Service, Fort Collins, CO 
Thomas Flowe, GIS Student Intern, I&M, National Park Service, Fort Collins, CO
NPScape is a landscape dynamics monitoring project that provides landscape-level data and evaluations for park natural resource

management and planning at local, regional, and national scales. The project delivers a suite of products that focus on a set
of landscape-scale indicators for more than 270 parks with significant natural resources. Initial analyses summarized meas-
ures in 6 major categories: population, housing, roads, land cover, pattern and conservation status. These products include
all source and processed data, metadata, documentation of all processing steps, processing scripts and maps for both parks
and FWS Landscape Conservation Cooperatives (LCCs). The primary delivery mechanism is the NRInfo Reference appli-
cation, a web-based portal designed for search and discovery of National Park Service natural resource information, reports
and data. We provide an overview of NPScape and include example products to illustrate their applicability to questions
related to natural resource management.

Assessing the Extent of Visitor-Caused Impacts to Bank Stability along the Merced River
Todd Newburger, Biologist, Division of Resources Management and Science, Yosemite National Park, El Portal, CA
Jim Roche, National Park Service
Dave Pettebone, National Park Service
In order to determine appropriate visitor capacities, baseline information on the degree and types of impacts to sensitive environ-

ments is often sought. One such impact that is of major concern to managers in many parks is visitor caused erosion of river-
banks. Yosemite National Park has developed a long term monitoring protocol related to riverbank condition along a 17km
stretch of the Merced River in Yosemite Valley. Initial efforts identified 24 random sampling sites which examined bank sta-
bility, vegetation condition and trend, and channel morphology. Subsequent sampling has focused on establishing relation-
ships with amounts and types of visitor use at selected sites. The findings associated with visitor use estimations and func-
tional group vegetation cover will be discussed. In the fall of 2010, a condition assessment focused on addressing large wood
function and an independent condition assessment of the entire reach will be implemented. The findings from the random-
ly selected sites as well as the independent reach length assessment will provide tools for standards development for the suite
of indicators of visitor related impacts to riverbank. 

Wilderness Encounters in Yosemite National Park, An Adaptive Approach to Data Collection and Indicator Development
Todd Newburger, Biologist, Division of Resources Management and Science, Yosemite National Park, El Portal, CA
TJ Broom, Acting Wilderness and Trails Manager, Gifford Pinchot National Forest, Mt. Adams Ranger District
Troy Hall, Professor, Department of Conservation Social Sciences, University of Idaho, Moscow, ID 
In order to evaluate the wilderness visitor’s opportunity for solitude, the wilderness encounters protocol provides a widely used

tool for determining encounter rates and to a lesser degree, wilderness travel patterns. In 2009, Yosemite and the University
of Idaho to investigate encounter rates along 7 day-use trail segments in the Tuolumne Meadows area. Linear regression was
used to evaluate relationship between the numbers of people entering and exiting wilderness trails and encounter rates
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between groups on these trails. In 2010, Yosemite’s Branch of Visitor Use and Social Science staff and a dedicated group of
volunteers continued the work, collecting field observations and trail use counter data at 6 additional locations within the
Merced and Tuolumne river corridors. This presentation demonstrates an adaptive approach to protocol development and
implementation utilized by Yosemite National Park in its effort to monitor visitor use in wilderness. Analysis of results from
2010 and 2009 field seasons will be discussed.

Using Remote Sensing to Manage the Okanogan-Wenatchee National Forest
Michelle Newcomer, DEVELOP National Program Student Manager, NASA Ames Research Center, Mountain View, CA
Erin Justice, Student Manager, DEVELOP National Program, NASA Ames Research Center, Mountain View, CA
Susan Prichard, Research Scientist, University of Washington, Seattle, WA
J.W. Skiles, DEVELOP Mentor, NASA Ames Research Center, Mountain View, CA
Many areas in the Okanogan-Wenatchee National Forest in northeast Washington are in poor health due to an increase in burns,

sequential droughts, and the subsequent outbreak of the mountain pine beetle (MPB). A long history of fire suppression over
the past century has lead to the accumulation of forest litter, increasing fuels in dry western forests. However, fuel treatments,
including tree harvesting and prescribed burning, have proven to be an effective strategy for mitigating burn severity and
decreasing carbon emissions. To aid in efforts for understanding forest disturbance, remote sensing offers a cost-effective and
feasible tool for assessing forest health and developing effective management practices. In this study, burn severity and MPB
infestation maps were generated from Landsat TM5, and NASA satellite sensors MODIS, ASTER, and Hyperion images
that were calibrated with in-situ measurements to evaluate forest health in the Okanogan-Wenatchee National Forest.
Continued use of remote sensing will provide managers with the ability to accurately map the health of the forest ecosystem.

Bridging the Gap: Improving Science Communication in the San Francisco Bay Area Network
Michelle O’Herron, Science Communication Specialist, San Francisco Bay Area Network, San Francisco, CA
Following the completion of a natural resource communication plan last fall, the San Francisco Bay Area Network (SFAN) has

been making great strides in improving the way information is shared throughout the network and with park partners.
Through partnerships with natural resources and interpretation staff, the I&M Program, the Pacific Coast Science and
Learning Center, and park non-profits we have: undertaken a major initiative to create a one-stop-shop website to house nat-
ural resource information; increased the number and breadth of participants in the annual natural resources and science sym-
posium; expanded and improved the monthly natural resources update; worked with interpretation staff to develop subject-
specific resource briefings that appeal to a wider audience; increased the number of multimedia products produced; and
developed a plan for how to get information to partners in a way that supports dissemination through social media channels.

Water Quality Monitoring in the Mediterranean Coast Inventory and Monitoring Network: Cabrillo National Monument
Stacey Ostermann-Kelm, Program Manager, Mediterranean Coast Inventory & Monitoring Network, Thousand Oaks, CA
Benjamin Pister, Chief of Resources, Cabrillo National Monument, San Diego, CA
Barry Hibbs, Professor, California State University–Los Angeles, Los Angeles, CA
The overarching objectives of this monitoring program are to determine the status and long-term trends in water quality at

Cabrillo National Monument (CABR) in Southern California. We are interested in: (1) whether contaminants at the
Monument exceed water quality standards, (2) the quantity and effects of storm runoff on the Point Loma Peninsula, (3) the
extent to which pollutants from the San Diego Bay affect water quality, and (4) the relationships between groundwater and
the rest of the CABR’s hydrological landscape. Here we present a sampling plan to determine the status and trends in levels
of core parameters (nutrients, metals, PAHs), as well as to detect exceedances in water quality parameters.

A Multi-discipline Approach to Management of NPS Cave and Karst Areas
Dale Pate, Acting National Cave and Karst Program Coordinator, National Park Service, Carlsbad, NM
National Park Service (NPS) units contain significant cave and karst resources including numerous fragile populations of endem-

ic species, complex geological structures, archeological and paleontological sites, vast quantities of fresh water, and a host of
other important and valuable resources. There are many unknowns concerning NPS cave and karst areas. The National Cave
and Karst Program within the Geologic Resources Division was established to help parks identify specific needs, to provide
guidance on educational opportunities, and to provide assistance and recommendations for management of these resources.
Future directions should include a multi-disciplined approach to identify and understand park cave and karst resources, the
hydrologic flow paths that transcend park boundaries and any potential contamination sources that may place these
resources at risk.
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Managing the Biscayne BioBlitz Data Storm
Judd Patterson, GIS Specialist, National Park Service, Palmetto Bay, FL
The National Geographic Society and the National Park Service partnered in May 2010 to hold the first marine-based BioBlitz.

This 24 hour event engaged scientists and the public in a challenge to find and identify as many species as possible within
the park. As hundreds of volunteers spread across the water and islands, the flow of data sheets and photographs grew from
a trickle to a torrent. The data management plan developed by the National Geographic Society, Natural Resource GIS
Program, Biscayne National Park, and the South Florida/Caribbean Network handled many facets including field sheets,
photo geotagging, data entry, and on-demand reporting. The plan proved to be very adaptable and ensured that tallies were
ready in time for the closing ceremony. Critical data quality checks continued after the event and brought the final tally to an
impressive 828 species, including 324 that were previously unknown inside the park.

Enhancing Fire Science Exchange: The Joint Fire Science Program’s National Network of Knowledge Exchange Consortia 
Donna Peppin, SW Consortium Coordinator, Northern Arizona University, Flagstaff, AZ
Andrea Thode, SW Consortium PI, Northern Arizona University, Flagstaff, AZ
Eugénie MontBlanc, Great Basin Consortium Coordinator, University of Nevada, Reno, NV
Eric Toman, Lake States Consortium Co-PI, Ohio State University, Columbus, OH
Vita Wright, Northern Rockies Consortium PI, RMRS / NPS, Kalispell, MT
The Joint Fire Science Program is developing a national network of knowledge exchange consortia comprised of interested man-

agement and science stakeholders working together to tailor and actively demonstrate existing fire science information to ben-
efit management. This poster describes the background, vision, and goal behind the network, provides an overview of exist-
ing regional consortia, and illustrates examples of the types of activities and services the consortia provide.

National Parks, Art and Climate Change: The 2nd Nature Pilot Program 
Natlie Perez, Intern, George Melendez Wright Climate Change Internship Program, Falls Church, VA
The 2nd Nature pilot program is a partnership between the National Capital Region of the NPS and the Art and Media house of

the Latin American Youth center in Washington, D.C. The program was created to facilitate a connection between inner city
youth (ages 14-21) and the natural environment. As a George Wright Melendez Climate Change intern, I was tasked with
educating youth about climate change. Starting with an assessment of their individual carbon footprints, we discussed what
factors make their impact on the environment. It was the first time many of the youth understood how climate change will
affect them in their daily lives. The youth were able to bring all this knowledge as well as personal thoughts and feelings about
climate change into their final creative pieces for the summer. The results yielded powerful and motivating poetry, music and
media about climate change in their community.

Hiding in Plain Sight: Lessons Learned from Klamath Network Data Mining
Elizabeth Perry, Program Assistant, National Park Service, Klamath Network, Ashland, OR
Sean Mohren, Data Manager, National Park Service, Klamath Network, Ashland, OR
Recognizing how crucial knowledge is to sound natural resource management, the National Park Service’s Inventory and

Monitoring Program led a nationwide effort to compile data on 12 natural resource inventories. To assimilate data on these
inventories for the Klamath Network’s six parks, we undertook an extensive data mining project from 2001-2007. The
Network populated Park Service databases with standardized metadata for park-specific references and datasets, cataloging
bibliographic records and assisting in developing species lists for each park. In many cases, we helped parks discover infor-
mation that had been lost to obscurity. For most parks, this was the first standardized park-specific bibliography and species
list open to resource managers outside of the archives collections. This effort has given parks the tools to learn more about
their resources in an efficient manner. In this poster, we will summarize the key accomplishments and lessons learned from
the Klamath Network data mining experience.

Getting the Lead Out: Gaining Support for Non-Lead Hunting Practices Across NPS Units
Jim Petterson, Biologist, Pinnacles National Monument, Paicines, CA
Daniel George, Condor Program Manager, Pinnacles National Monument, Paicines, CA
Kirsten Leong, Program Manager, Human Dimensions of Biological Resource Management, BRMD NPS
Recently, scientific research has shown that scavenging eagles, imperiled California condors, grizzly bears and other mammals are

being poisoned by incidental ingestion of spent lead bullet fragments when they feed on gut piles and carcasses that remain
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on the landscape after hunting activities. Risks to human health also exist when people eat game meat shot with lead-based
bullets. An innovative, interdisciplinary outreach effort has been launched across several NPS regions that highlights the
threats to both wildlife and human health when lead bullets are used. A multi-faceted approach that incorporates video, print-
ed media, websites, PowerPoint presentations and actual bullet demonstrations at shooting ranges has been developed for
use at parks that allow hunting. Consequently, hunters and ranchers in communities adjoining the parks, and park visitors
have gained an appreciation for the scope of the problem, and more importantly how the use of copper-based bullets for
hunting alleviates the problem.

Geologic, Energy and Mineral Resource Survey of the National Park Service
Rebecca Port, Geoscientist, National Park Service, Lakewood, CO
The National Park Service Geologic Resources Division (Division) developed an on-line survey for over 270 parks with signifi-

cant natural resources to identify the needs and priorities of park managers related to geologic resource management and
energy and minerals development inside and near parks. This poster summarizes the results of the survey and identifies new
focus areas for the Division. Over 160 parks contain nationally significant geologic resources, yet there are less than 100 prac-
ticing geologists service-wide to address these resources. Geologic resources are a valuable part of our heritage and parks are
often obligated by law to ensure their protection. Furthermore, parks must manage energy and minerals development in and
near parks to avoid adverse impacts on park resources and values. The survey results will help the Division gain an under-
standing of park manager’s needs, factors limiting managers from addressing these needs, and strategies to help them meet
their needs.

Evaluating the Role of Nitrogen as a Cause of Marsh Loss in Jamaica Bay, Gateway National Recreation Area
Patricia Rafferty, Coastal Ecologist, National Park Service, Northeast Region, Patchogue, NY
Nitrogen loading may cause or contribute to marsh loss in Jamaica Bay. On average, 15,785 kgd-1 of N enter the bay via waste-

water discharge, subway dewatering, landfill leachate, submarine groundwater discharge and atmospheric deposition. High
nitrogen levels may result in the reallocation of energy from roots to shoots in Spartina alterniflora. High N loading may alter
plant function by decreased nitrogen resorption efficiency, lowered nitrogen resorption proficiency and decreased below-
ground productivity. Diminished root production can lead to a loss in marsh elevation relative to sea level rise. In addition,
roots bind sediments and slow sediment compaction and erosion. In 2009, research was initiated to evaluate the role of N on
plant function at three marshes in Jamaica Bay. Mechanisms of marsh loss due to changes in plant function, research method-
ology and preliminary results will be presented.

Understanding Horseshoe Crab Population Dynamics in New York and New Jersey National Parks 
Patricia Rafferty, Coastal Ecologist, National Park Service, Northeast Region, Patchogue, NY
Mary-Jane James-Pirri, Marine Research Associate, Graduate School of Oceanography, University of Rhode Island, Narragansett,

RI
The American horseshoe crab (Limulus polyphemus) is an important component of the marine ecosystem and a valuable socio-

economic species. Crabs are harvested commercially for bait and by the biomedical industry, that produces a critical phar-
maceutical product from their blood. Coastal National Parks in the New York and New Jersey area all have actively spawn-
ing populations of horseshoe crabs; however, little is known about population dynamics in terms of spawning densities,
spawning sex ratios, or egg densities. In 2011, horseshoe crab monitoring and tagging, in conjunction with the USFWS
Cooperative Tagging Program, will begin at Fire Island National Seashore, Sagamore Hill National Historic Site, and
Gateway National Recreation Area. This project will provide information on regional horseshoe crab populations that is
essential for the conservation and management of this species. An additional goal for this project is the development of park-
specific, long-term citizen-based monitoring programs to sustain future data collection. 

Predicting Hiker Movement Rates Via Terrain Characteristics at Rocky Mountain National Park
Joel Ramtahal, Graduate Research Assistant, Southern Illinois University–Carbondale, Carbondale, IL
Logan Park, Assistant Professor of Forest Recreation and Park Management, Southern Illinois University–Carbondale,

Carbondale, IL
Steve Lawson, Director, Public Lands Planning and Management, Resource Systems Group, Inc., White River Junction, VT
A historical criticism of the Visitor Experience Resource Protection framework developed by the National Park Service is that it

is reactive, allowing resources and experiences to come to harm before adaptive management interventions are enacted.
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Recent research has demonstrated that computer simulation modeling can help park managers to be more proactive in antic-
ipating and averting resource impacts by predicting outcomes of various management alternatives. One application of this
approach is modeling hiker crowding conditions by simulating hikers in a trail network. However, the mathematics used to
simulate hiker movement were developed decades ago, and may no longer be accurate. Using detailed GPS data collected
from a representative sample of hikers at Rocky Mountain National Park, these equations can be updated for modern simu-
lation use. We will discuss how computer simulation can assist in solving management problems before they develop, and
other applications including search and rescue.

Assessment of Riparian Conditions at Chattahoochee River National Recreation Area
Allyson Read, Biologist, National Park Service/ Chattahoochee River NRA, Sandy Springs, GA
The Chattahoochee River National Recreation Area (CRNRA) consists of 15 discrete park units along a 48-mile reach of the

Chattahoochee River in metropolitan Atlanta. The park completed a comprehensive inventory and assessment of wetlands
and riparian areas in the summer of 2010. Each park unit was inventoried and mapped using existing data from 2009 aerial
photos, existing GIS data, 2006 USFWS National Wetland Inventory (NWI) maps and the NRCS Web Soil Survey. Potential
wetland areas were identified in the GIS, then located and field-verified using GPS. Wetlands were mapped and classified
according to hydrology, hydric soils, and vegetation criteria. The total wetland acreage of 2486.80 represents an increase of
435.78 acres (or 21%) over the 2006 NWI inventory, with the largest increase being freshwater ponded wetlands. This base-
line data provides resource managers the information needed to better manage water resources, including wetland integrity,
ecological function, and wildlife habitat.

Assessment of Tropical Cyclone Induced Transgression of the Chandeleur Islands for Restoration and Wildlife
Management 

Ross Reahard, Student Intern, NASA DEVELOP, Stennis Space Center, MS
Brandie Mitchell, NASA
Historically, tropical cyclonic events have had a great impact on the transgression of barrier islands, especially the Chandeleur

Island chain off the Eastern coast of Louisiana. These islands help buffer Southeastern Louisiana from major storms, provide
habitat for nesting bird species, and are part of the second oldest wildlife refuge in the country. In 1998, Hurricane Georges
caused severe damage to the chain, prompting restoration and monitoring efforts by federal and state agencies. Increased
storm events have steadily diminished the state of the islands, reversed all previous restoration efforts, and intensified island
erosion and vegetation loss. Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) and Landsat 5
Thematic Mapper (TM) were utilized to detect shoreline erosion, land loss, and vegetation change, from 1998 to 2009. The
study created a more synoptic view of the transgression of the Chandeleur Islands and the impact extreme storm events had
over the last decade. 

Documenting Dinosaurs: GeoCorps America Geologists at Denali National Park Develop Field Inventory of
Paleontological Resources

Nadine Reitman, Physical Science Technician, Denali National Park and Preserve, Denali Park, AK
Phil Brease, Geologist, Denali National Park and Preserve, Denali Park, AK (recognized posthumously)
Guy Adema, Natural Resource Manager, Denali National Park and Preserve, Denali Park, AK
Chad Hults, Geologist, USGS Alaska Science Center, Anchorage, AK
Alexander de Moor, GeoCorps America Intern, Denali National Park and Preserve, Denali Park, AK
Over the course of five years, GeoCorps America interns have helped Denali discover, record, and protect sensitive paleontolog-

ical resources. Interns document field fossil sites and have developed a comprehensive paleontologic database. The digital
database incorporates and organizes paleontological resources in an easy-to-use, searchable format, enabling future interns,
researchers, and park managers to identify existing resources and plan projects. Using standardized attributes, scientists can
use the database to search for specific fossil types and quality, and managers can search for sensitive paleontological
resources. The GeoCorps America program is a partnership between the National Park Service and Geological Society of
America that places temporary geoscientists in parks through a cooperative internship program, providing parks with valu-
able expertise and participants with unique experience. The success of this program is evidenced through the accomplish-
ments of this project and others like it occurring in Denali over the past 10 years.
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Protected Areas Tools of the Commission for Environmental Cooperation (CEC)
Karen Richardson, Program Manager, Commission for Environmental Cooperation, Montreal, Quebec, Canada
Jeff Stoub, Commission for Environmental Cooperation, Montreal, Quebec, Canada
The Commission for Environmental Cooperation’s (CEC’s) North American Environmental Atlas and Guide to Ecological

Scorecards for Marine Protected Areas in North America  are two recent tools that provide support for protected area experts
and managers. The Atlas hosts the geospatial datasets and maps for the terrestrial and marine protected areas of North
America. The Guide to Ecological Scorecard is an easy to use how-to-guide for resource managers that presents a tested
methodology to assess the health of key ecosystem elements such as water, habitat and living resources through ecological
scorecards. These tools will be presented as both a computer demonstration and in hardcopy.

Protecting Our Greatest Asset in NPS Natural Resources—Our Employees
Samantha Richardson, Public Affairs Specialist/Communications Editor for National Park Service Safety Leadership Council,

National Park Service, Lakewood, CO
Jerry M. Mitchell, Chief, Biological Resource Management Division, NPS Natural Resource Program Center, National Park

Service, Fort Collins, CO
This poster will graphically illustrate the importance of safety in natural resource field activities. It will highlight how the incor-

poration of Operational Leadership (OL) into the culture of natural resource management empowers employees to be
assertive about their safety and the safety of their team, and encourages participation in the decision making and risk man-
agement process. The poster will illustrate the operational leadership principles to identify key risk factors that affect indi-
vidual and team performance in the natural resource professions. It will also include suggested strategies for encouraging
safer individual behavior within natural resource professions that can lead to discussions about the inherent risks of natural
resources work and an awareness of how structure (protocols, policies, etc.) and human behavior interact in risk-related field
situations.

Spatial Patterns of Environmental Contaminants in Bald Eagles from Three Parks in the Upper Midwest
Bill Route, Ecologist / Program Manager, Great Lakes I&M Network, Ashland, WI
Paul Rasmussen, Wisconsin Department of Natural Resources, Monona, WI
Rebecca Key, National Park Service, Great Lakes Inventory & Monitoring Network, Ashland, WI
Mike Meyer, Wisconsin Department of Natural Resources, Rhinelander, WI
Mark Martell, Audubon Minnesota, St. Paul, MN
The Great Lakes I&M program is monitoring environmental contaminants in bald eagle nestlings at the Apostle Islands National

Lakeshore (APIS), Mississippi National River and Recreation Area (MISS), and the St. Croix National Scenic Riverway
(SACN). The monitoring includes heavy metals, agricultural pesticides, and industrial-use chemicals. We found contaminant
levels in eaglets (n=288) to be associated with proximity to municipal and industrial waste and to watersheds with certain
physical and chemical characteristics. Mercury was highest where wetlands influenced water chemistry and hence methyl
mercury production. Nestlings from remote islands in Lake Superior had levels higher than expected for some contaminants
– probably due to high retention of aerially transported pollutants from global sources. Eaglet productivity was above thresh-
olds for healthy populations and many contaminants were in decline; however, contaminant “hot spots” were found, likely
the result of point and non-point pollution combined with bio-magnification in the local food web.

The Phylogenetic Structure of Stingray Neotrygon kuhlii in Indonesia
Jeremy Rude, Student, Humboldt State University, Arcata, CA
The Coral Triangle encompasses the most diverse marine life in the world. During the Pleistocene glacial periods, sea levels

dropped by 130 meters, revealing the Sunda Shelf. This resulted in limited genetic exchange between Pacific and Indian
Ocean populations, divergent populations, and ultimately the biodiversity we see today. This study focuses on the phyloge-
netic structure of the stingray Neotrygon kuhlii in Indonesia and the social and conservation implications of its current dis-
tribution.

Vegetation Monitoring at Voyageurs National Park
Suzanne Sanders, Ecologist, Great Lakes I&M Network (NPS), Ashland, WI
Jessica Grochowski, Botanist, Great Lakes I&M Network (NPS), Ashland, WI
We initiated a long-term vegetation monitoring program at Voyageurs National Park (VOYA) in summer 2008. The goals of this
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monitoring program are to detect forest change and to draw inferences about forest health so that management recommen-
dations can be provided to Great Lakes Network parks. Data were collected on tree density and basal area, sapling density,
disease, shrub cover, herb frequency, and coarse woody materials. Thirty-eight plots were established at VOYA in 2008 span-
ning four habitats. Most overstory species were exhibiting healthy regeneration and recruitment into the canopy, however
there were some exceptions. The data collected at VOYA was then compared to data collected by the National Forest Service
under the Forest Inventory and Analysis Program (FIA), on land outside VOYA but in adjacent counties, to determine if there
is significantly greater tree basal area and tree density within the boundary of the National Park.

World War II Military Intelligence Programs at P.O. Box 1142, Alexandria, Virginia
Vincent Santucci, Chief Ranger, George Washington Memorial Parkway, McLean, VA
David Lassman, Park Ranger, George Washington Memorial Parkway, McLean, VA
Matt Virta, Cultural Resources Program Manager, George Washington Memorial Parkway, McLean, VA
Dan Gross, Volunteer, George Washington Memorial Parkway, McLean, VA
Brandon Bies, Site Manager, Arlington House, McLean, VA
P.O. Box 1142 was a secret World War II military intelligence facility based at Fort Hunt, Virginia between 1942 and 1946. The

men and women who served at this top secret camp operated programs vital to the war effort: MIS-Y and OP-16-Z interro-
gation of high ranking POWs; MIS-X, escape and evasion aid to American servicemen fighting overseas; and MIRS, analy-
sis of captured enemy documents. Through their efforts, the Allies learned about enemy research in such areas as rocketry,
the atomic bomb, the jet engine, U-boats, microwaves, and infrared technology. The accomplishments of P.O. Box 1142 con-
tributed to the Allied victory and led to advances in scientific technology and military intelligence that directly influenced the
Cold War. Since 2005, the staff at the George Washington Memorial Parkway have conducted over seventy oral history inter-
views with veterans associated with the military intelligence activities at P.O. Box 1142.

Monitoring Landbirds in Gulf Coast Inventory and Monitoring Network Parks
Martha Segura, Program Manager, National Park Service, Gulf Coast I&M Network, Lafayette, LA
Daniel J. Twedt, U.S. Geological Survey, Patuxent Wildlife Research Center, Vicksburg, MS
The Gulf Coast Network comprises 8 parks distributed from south Texas to Florida. Resident and migratory landbirds are high

priority for long-term monitoring in all Gulf Coast Network parks. The proposed framework, sampling design, and method-
ology for monitoring landbirds within these parks provide information for: (1) baseline inventories of avian species, (2)
assessment of relative abundance of detected species, (3) estimates of population density for commonly detected species, (4)
estimation of the geographic distribution of detected species within a park, and (5) the opportunity for extrapolation of
species distributions to unmonitored areas of a park when combined with information on habitats, vegetation structure, and
geomorphology. Public access databases serve as repositories of collected data such that these data may contribute to estab-
lished long-term programs that provide regional estimates of bird populations.

Healthy Parks Healthy People: The Evolution Continues
John Senior, Manager, International Strategy, Parks Victoria, Melbourne, Victoria, Australia
Since it was featured in the 2007 George Wright Society Conference, the “Healthy Parks Healthy People” approach of Parks

Victoria (Australia) has gained international credibility and acceptance. In 2008 it was featured as the main component of
one (of three) themes at IUCN’s World Conservation Congress. More recently, in April 2010, Parks Victoria staged the inau-
gural International Healthy Parks Healthy People Congress, attracting 1200 delegates from 37 countries from a variety of dis-
ciplines (e.g. mental and physical health, tourism, planning, community development, and environment) demonstrating the
‘connection’ was meaningful. Fifteen internationally eminent speakers from this array of professions provided keynote pres-
entation and were unanimous in their endorsement of the concept. The success of the event is leading to a variety of global
and local initiatives. This session will discuss the outcomes, implications and opportunities arising from the Congress and
especially the interest of the National Parks Service and Parks Canada.

Developing a Post Fire Cheatgrass Abundance Prediction Model
Kirk Sherrill, Geospatial Technician, MBS, National Park Service, Fort Collins, CO
Bill Romme, Fire Ecologist, Colorado State University, Fort Collins, CO
Tamara Naumann, Botanist, National Park Service, Dinosaur, CO
We are developing a geospatial post-fire cheatgrass abundance prediction model at Dinosaur National Monument (DINO). The
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goal is to develop a modeling methodology which can be applied to numerous western NPS units. Model development is
contingent on the availability of a mature set of interdisciplinary derived NPS Inventory and Monitoring (I&M) data. In
DINO this consists of vegetation and soil inventory data, a fire occurrence database, and ancillary geospatial data. Using these
I&M data we have derived four groups of explanatory variables: Biogeophysical, Climatic, Disturbance History/Source relat-
ed, and Fire Properties. Preliminary classification tree modeling, using the best variables from each respective group, predict-
ed occurrence of cheatgrass after fire with overall accuracy of 0.68, with temperature as a key predictive variable. Once vali-
dated, the model can be applied to subsequent fire events, providing land managers a timely and spatially explicit estimate of
the expected cheatgrass response to fire.

Travel Time Cost Surface Model: A Planning and Logistical Resource Tool
Kirk Sherrill, Geospatial Technician, MBS, National Park Service, Fort Collins, CO
Brent Frakes, Business Analyst, National Park Service, Fort Collins, CO
Stephani Schupbach, GIS Specialist, MBS, National Park Service, Fort Collins, CO
The travel time cost surface model (TTCSM) calculates travel time from defined locations to other locations within a user-defined

area of interest. Modeling is done using GIS and readily available geospatial products such as road, trail, and stream net-
works, digital elevation models and land cover data to name a few. The model is designed to be dynamic in nature in order
to accommodate user (e.g., hiker / skier / ATVer / etc.), temporal (e.g., winter/summer data collection) and park specific
needs. Outputs from the TTCSM are point-to-point specific travel time least cost paths (i.e. the modeled fastest path(s)) and
raster maps in which each cell value is the modeled time required to reach the given cell from the specified starting loca-
tion(s). Overall the TTCSM is intended to be used as a tool to facilitate more efficient field data sampling design and plan-
ning.

Utility of the Monitoring Avian Productivity and Survivorship Program for Managing Birds on Public Lands
Rodney B. Siegel, Executive Director, Institute for Bird Populations
David F. DeSante, Comptroller and President, Institute for Bird Populations
Stephen M. Fettig, Wildlife Biologist, National Park Service, Los Alamos, NM
The Monitoring Avian Productivity and Survivorship (MAPS) program is a network of bird banding stations operated by public

agencies, private organizations, and individual bird banders across North America. MAPS data can be analyzed at multiple
spatial scales, from local to continental, to help resource managers assess the effects of climate change and other ecological
stressors, and develop and test bird conservation strategies. Preliminary analysis of the first 15 years of MAPS data indicates
a 1.77% per year decline in the number of adult birds captured, a 0.46% per year decline in adult survival, and a 0.25% per
year decreasing tendency in productivity. More nuanced analyses, including detailed assessments of the demographic rates
and population trends of over 100 species, are underway. Supporting and expanding the network of MAPS stations on pub-
lic lands is an effective strategy for strengthening science-based land management and helping land managers to safeguard
bird populations.

Geotemporal Vectors of Shoreline Change along Assateague Barrier Island, 2005–2010
Tanya Silveira, Research Scholar, Sandy Hook Cooperative Research Programs, Highlands, NJ
Norbert P. Psuty, Director, Sandy Hook Cooperative Research Programs, Institute of Marine and Coastal Sciences, Rutgers

University, Highlands, NJ
Courtney Schupp, Geologist, Assateague Island National Seashore, Berlin, MD
Neil Winn, Geographer, Assateague Island National Seashore, Berlin, MD
Carl Zimmerman, Management Assistant, Assateague Island National Seashore, Berlin, MD 
A long-term program to monitor shoreline position along Assateague Island National Seashore is the basis for evaluating the evo-

lution of the coastal system. Seasonal and annual comparisons between 2005 and 2010 show a persistent inland displace-
ment for most of the length of the island (average of -6 m in the National Park area), although there is some oscillatory varia-
tion related to circulation cells. The area adjacent to the Ocean City Inlet shows a pronounced seaward displacement, up to
60 meters in the 5-year period, influenced by the jetties, the ebb-tide delta, and the bypassing activities related to the dredg-
ing of the inlet channel. However, the southernmost end of the island shows prominent shoreline accretion, reaching 200 m
in one year. Rates and trends of shoreline change along Assateague Island are a result of the sediment availability, intensity of
storms, and human interventions taking place along the island.
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ORV Noise in National Parks
Randy Stanley, Acoustic Specialist, National Park Service, Natural Sounds Program, Fort Collins, CO
Managing off-road vehicle (ORV) noise is an emergent issue in a number of national park units. ORV plans need to address

where, how many, and how often ORVs can travel, as well as potential impacts on sensitive sites. Geographic noise modeling
is a powerful tool to help illustrate ORV noise impacts and to help guide park managers. Examples of geographic ORV noise
modeling are shown.

Strategy for Enhanced Monitoring to Address Climate Change Effects in North Atlantic Coastal Parks
Sara Stevens, Northeast Coastal and Barrier Network Program Manager, National Park Service, Kingston, RI
Brian Mitchell, Program Manager, National Park Service, Northeast Temperate Network, Woodstock, VT
J. Patrick Campbell, Program Manager, National Park Service, Inventory and Monitoring, National Capital Region, Washington,

DC
Marcia B. Brown, Foundations of Success, Bethesda, MD
Erika Patenaude, Biologist, National Park Service, Northeast Coastal and Barrier Network, University of Rhode Island Coastal

Institute, Kingston, RI
In fiscal year 2010, several groups of National Park Service Inventory and Monitoring Networks were provided funding to review

their existing monitoring programs in light of climate change and propose enhancements. One of these groups was the North
Atlantic Coast, which includes the Northeast Coastal and Barrier Network, the Northeast Temperate Network, and the
National Capital Region Network. With input from federal partners and scientists from academic institutions, these networks
identified critical monitoring needs by developing conceptual ecosystem models focused on climate change effects, and link-
ing both existing and potential vital signs and indicators to the models. The team used Miradi Adaptive Management
Software (Foundations of Success) to assist with the development of models and prioritization of indicators. Through the use
of conceptual models and indicator tables, the networks were able to identify gaps, as well as prioritize areas of additional
need for climate change monitoring.

Vegetation Classification Tree of the Appalachian National Scenic Trail’s Southern Blue Ridge Ecoregion
Andrew Strassman, Biologist, USGS, La Crosse, WI
Jennifer J. Dieck, Chief, Geospatial Sciences and Technologies Branch, USGS, Upper Midwest Environmental Sciences Center,

La Crosse, WI
The Appalachian National Scenic Trail (APPA) traverses more than 2,175-miles, stretching through 14 eastern states and cover-

ing an amazing range for habitats and ecoregions, including the Southern Blue Ridge (SBR) Ecoregion. To assist in the
National Park Service Vegetation Inventory Program (NPSVIP) mapping of APPA, the Resource Mapping and Spatial
Analysis Team (RMSAT) at the US Geological Survey (USGS) Upper Midwest Environmental Sciences Center (UMESC)
has created a vegetation classification tree to provide a route to each of the 66 map classes along with key characteristics to
help distinguish each map class from related map classes. The information used to create this tree were derived from the
National Vegetation Classification System (NVCS) and natural community reports, existing field data, and six-weeks of field
surveys conducted by UMESC and supporting ecological teams within the SBR.

Insights into Recreation Demand: A Spatial Interpretation of Users and Federal Facilities
Stacy Supak, Doctoral Fellow, Department of Parks, Recreation and Tourism Management, North Carolina State University,

Raleigh, NC
Hugh Devine, Professor, Department of Parks, Recreation and Tourism Management, North Carolina State University, Raleigh,

NC
Gene Brothers, Associate Professor, Department of Parks, Recreation and Tourism Management, North Carolina State University,

Raleigh, NC
Understanding the demand for recreation on federal lands can improve management decisions affecting both natural preservation

and visitor enjoyment. Since 1999, the National Recreation Reservation Service has provided reservation services for partic-
ipating partner agencies (e.g. NPS, BLM, USDAFS). At a single web-presence, users can browse, query and reserve over
60,000 facilities (individual campsites, cabins and group facilities) at over 2,500 locations. Approximately 7.5 million reser-
vations comprise the dataset from 1999 to 2007. For management planning and marketing efforts, it is critical to gain insight
related to the use of each facility and the populations who are using the facilities. Descriptive statistics and visualizations are
used to characterize visitation travel patterns, potential travel markets and destination usage distributions.
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Monitoring Wilderness Character: A Pilot Study from Lassen Volcanic National Park
Brian Tarpinian, Wilderness Stewardship Fellow, National Park Service, Mineral, CA
“Wilderness” may seem, at times, to be an abstract concept. In the United States, the National Wilderness Preservation System

is administered by four federal agencies that have struggled for decades to find an objective method for assessing the condi-
tion of congressionally designated wilderness areas. At Lassen Volcanic National Park, I have pioneered a method of moni-
toring trends in the wilderness resource by utilizing language from the Wilderness Act. Taking key legislative words like
“untrammeled,” “natural,” “undeveloped,” and “opportunities for solitude or primitive and unconfined recreation,” I have
identified current threats to the wilderness and described potential indicators for a monitoring program. This new framework
is an overhaul of some traditional views of natural and cultural resource protection because it uses a wilderness-specific
“lens.” This concept can be easily applied to any wilderness. By providing examples from Lassen, I hope to promote a new
approach to wilderness stewardship.

Comparing Two I&M Spatial Inventories: Can Soil Maps be Used to Predict Vegetation Communities?
Amy Tendick, Ecologist, National Park Service, Moab, UT
Aneth Wight, Cartographic Technician, National Park Service, Moab, UT
The Inventory and Monitoring Program has completed final inventory products for many national parks across the nation. Arches

National Park now has a complete and current soil survey map and a vegetation inventory map. It is a common belief among
some mappers, ecologists, and others in natural resource fields that soils and vegetation maps covering the same area will look
nearly identical. I propose to test this theory by comparing the soils and vegetation maps of Arches NP using several vegeta-
tion and soil types as examples. Will vegetation communities occur consistently on one soil type? Will one soil type support
mostly one vegetation community? How closely linked are soils and the vegetation they support? Using a Colorado Plateau
park as an example, this poster will display the results of comparing the current soil survey and vegetation inventory spatial
data in an attempt to answer these questions.

Inventory and Mapping of Riparian Willow on the Northern Range of Yellowstone National Park
Michael Tercek, Ecologist, Walking Shadow Ecology / Montana State University, Gardiner, MT
Roy Renkin, Vegetation Specialist, Yellowstone Center for Resources, National Park Service, Yellowstone National Park, WY
After the reintroduction of wolves to Yellowstone in 1995–1996, a number of publications reported widespread recovery and

growth of willow, aspen, and cottonwood on the northern range of Yellowstone National Park (YNP), which is the ~300,000
acre winter home to the park’s northern elk herd. One explanation for this widespread plant growth involved a ‘trophic cas-
cade’ in which wolves changed elk behavior, thus reducing elk browsing of willow. We conducted a 5-year effort to map and
measure all willow on streams second order and larger on the northern range of Yellowstone. The results suggest that the
trophic cascade theory may not be a complete explanation for willow recovery. Willow height varied greatly on fine spatial
scales, and there were differing responses among willow species. The inventory data from this project will serve as a baseline
for long-term monitoring of plant status in response to climate change. 

Restoring and Protecting Great Parks on the Great Lakes: The Great Lakes Restoration Initiative
Jerrilyn Thompson, Research Coordinator, NPS, Great Lakes Northern Forest CESU, St. Paul, MN
Phyllis Ellin, Midwest Region Partnerships Liaison, NPS, Chicago, IL
During 2010, congress authorized $475 million in new funding for the Great Lakes Restoration Initiative, the largest investment

in the Great Lakes in two decades. Led by the EPA, sixteen federal departments and agencies worked together to develop an
Action Plan for 2010-2014, targeting some of the most serious threats to the Great Lakes. National Parks in the Great Lakes
watershed received $10.5 million of this funding for 13 projects in five “focus areas” of the Initiative: 1) Cleaning up toxics
and toxic hotspot “Areas of Concern”; 2) Combating invasive species; 3) Promoting nearshore health by protecting water-
sheds from polluted run-off; 4) Restoring wetlands and other habitats; and 5) Working with strategic partners on outreach.
The National Park Service will provide measures of progress and benchmarks for success over the next five years for each
project. For more information on the initiative and the action plan, go to www.greatlakesrestoration.us.

Building Place-Based Climate Change Education through the Lens of National Parks and Wildlife Refuges
Jessica Thompson, Assistant Professor, Human Dimensions of Natural Resources, Colorado State University, Warner College of

Natural Resources, Fort Collins, CO
Karen Hevel-Ming, Program Manager, Southwest Regional Office, National Parks Conservation Association, Salt Lake City, UT
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Angie Richman, Communication Specialist, Climate Change Response Program, National Park Service, Fort Collins, CO
Framing climate change communication and education through the lens of the protected landscapes of the national parks and

wildlife refuges offers a powerful tool connecting the science of climate change with diverse audience groups through infor-
mal education. The Climate Change Education Partnership (CCEP) is a thematic partnership that will facilitate the develop-
ment of high quality, relevant educational tools and resources based on current and evolving climate science in the context of
national parks and wildlife refuges.

One Hundred Years of Avian Community Change in Sierra Nevadan National Parks
Morgan Tingley, Ph.D. Student, University of California–Berkeley, Berkeley, CA
S.R. Beissinger, Department of Environmental Science, Policy & Management, University of California, Berkeley, CA
Climate change over the last 100 years may have already led to noticeable impacts on bird populations. We present findings from

a recently completed 8-year resurvey of bird communities at sites that were originally surveyed 80 to 100 years ago. Survey
sites focused on three main National Park regions: Lassen Volcanic, Yosemite, and Sequoia-Kings Canyon. Looking at over
100 species, we tested for shifts in elevational range over time. We found upward shifts to be the dominant response while
some species shifted their ranges downward. From a community perspective, site-level species diversity has generally
increased over the last century, resulting in many species that likely were historically isolated to now co-occur. Our results
provide strong evidence over an unusually long time span that climate change has already begun affecting bird ranges and
communities in our National Parks, with important implications for ecology, evolution, and conservation.

Pikas in Peril: Fostering Communication for a Climate Sentinel Species
Paulina Tobar-Starkey, Science Communication Specialist, University of Idaho / Upper Columbia Basin I&M Network, Moscow,

ID
Linda Hilligoss, Science and Learning Center Education Coordinator, Crater Lake National Park, Crater Lake, OR 
Ted Stout, Chief of Interpretation, Craters of the Moon National Monument and Preserve, Arco, ID
Mackenzie Jeffress, Research Associate, University of Idaho/Upper Columbia Basin Network, Moscow, ID
Lisa Garrett, Program Manager, National Park Service/Upper Columbia Basin Network, Moscow, ID 
The American pika (Ochotona princeps) is a climate sensitive focal species that is being studied to determine its vulnerability to

climate change. In an effort to learn more about pika distribution and vulnerability in parks, a team of academic researchers
and National Park Service staff are working together on the Pikas in Peril project. An integral component of this project is to
communicate scientific results in a way that will lead to greater understanding of how climate change affects pika populations.
Scientists alongside interpretive staff from eight participating parks are developing informational material to communicate
their findings. This interpretive group has developed products such as handouts, resource briefs, websites, video podcasts,
and interpretive programs, in order to reach target audiences. Communicating about the results of this research significantly
enhances park efforts to create a connection with the public about climate change and its effects on natural resources.

Dead Wood in Mesic Loess Bluff Hardwood Forest
Daniel Twedt, Research Wildlife Biologist, USGS Patuxent Wildlife Research Center, Vicksburg, MS
Historically, the mesic loess bluff hardwood forests along the eastern edge of the Mississippi Valley experienced widespread con-

version to agriculture, although the steepest areas were not suitable for cultivation and some escaped deforestation. The
remaining loess hardwood forests are jeopardized by continued erosion, exurban encroachment, conversion to pine forests,
and invasion of exotic plants. In many areas, including Vicksburg National Military Park, significant erosion spurred aban-
donment of agriculture and subsequent return of forests. I assessed forest conditions in this park using 1-m2 BAF (prism)
plots and concurrently assessed the density of snags (standing dead trees) and downed woody debris. I quantified dead wood
and examined the relationship between dead wood and severity of slope to evaluate: if areas of steeper slope have greater total
volume of dead wood resulting from being refugia from clearing, and if snags are less abundant on steeper slopes as increased
erosion destabilizes standing trees.

Creating Fact Sheets about Natural and Cultural Resources: Collaboration with Researchers for Educational Outcomes
Lucy Tyrrell, Research Administrator, Denali National Park and Preserve, Denali Park, AK
Researchers are accustomed to sharing results in specialized journals or as technical posters and talks. I have worked with

researchers after their experiences in Denali to create fact sheets for a general audience. The researcher provides text and fig-
ures to show methods and results, and I edit the text, create a two-page layout, and email a draft to the researcher with ques-
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tions and comments. The researcher(s) and I work back and forth, until we are satisfied that the message is clear and accu-
rate. The outcomes are (1) a printed fact sheet about the research process and results, and (2) an increased ability by the
researcher to share data in a straightforward, simplified manner. When researchers working in national parks are able to clear-
ly communicate their research results, they connect people with park resources, build support for research in parks, and pro-
vide information for science-based management of protected areas.

Geology of National Parks Spreadsheet Modules for the Spreadsheets Across the Curriculum Library
H.L. Vacher, Professor, Department of Geology, University of South Florida, Tampa, FL
Judy McIlrath, Department of Geology, University of South Florida, Tampa, FL
Tom Juster, Department of Geology, University of South Florida, Tampa, FL
Meghan Lindsey, PhD student, Department of Geology, University of South Florida, Tampa, FL
The Geology of National Parks Collection (http://serc.carleton.edu/sp/ssac/national_parks), within the online Spreadsheets

Across the Curriculum (SSAC) Library, consists of more than twenty modules made in collaboration with eight NPS
Research Learning Centers in a project funded by the National Science Foundation (NSF DUE 0836566). SSAC modules
are stand-alone ca. 20-slide PowerPoint presentations that guide students to build and use spreadsheets to study quantitative
concepts “in context.” The purpose of the collection and library is to enhance quantitative literacy (QL) education in intro-
ductory college courses. The Geology of National Parks Collection aims specifically at the course of that title; in particular,
it emphasizes environmental geological topics pertinent to park management and the Natural Resource Challenge. QL top-
ics (e.g., ratio and proportion, percent change, elementary statistics), though challenging to many math-avoidant college stu-
dents, are foundational, and so the modules may also find use in high school mathematics courses.

The Vegetation Mapping of Four Small Parks
Rachel Vargas, Data Management/GIS Technician, National Park Service, Palmetto Bay, FL
For the past couple of years the South Florida/Caribbean Network has worked on and completed vegetation maps for four small

parks. These parks include: Buck Island Reef National Monument and Salt River Bay National Historical Park & Ecological
Preserve in the U.S. Virgin Islands, and De Soto National Memorial and Dry Tortugas National Park in Florida. Due to data
availability and local logistics each vegetation map was created differently. Some maps required the extensive analysis of aer-
ial photographs and/or LIDAR, while others required data collection in the field. These methods will be further explained.
As these are small parks, each park’s products (all mapping data, maps, and reports) are packaged in a user-friendly DVD
and can also be found on our website.

Improving Accountability for Scientific Equipment in Wilderness
Judy Visty, Ecologist, Continental Divide Research Learning Center, Estes Park, CO
Jeff Connor, National Park Service
Although much of Rocky Mountain National Park’s backcountry has long been managed as wilderness by policy, permanent

Wilderness was legislated in 2009. The park has a robust research program with more than 120 permits annually, some of
which involve installations and plots in designated wilderness. Over the last few years, park wilderness managers and
research staff worked together to improve accountability of research activities in wilderness. Actions have included: 1) Setting
up a database linked to a map layer and a photo file so research installations can be visualized and tracked; 2) Testing a sim-
ple system for assessing cumulative impacts by watershed; 3) Institutionalizing knowledge of science-based monitoring that
can be used to track wilderness health; 4) Using the Minimum Requirement Decision Guidelines (MRDG) document rec-
ommended by the Aldo Leopold Institute for reviewing proposed research installations. Taken together, these actions have
improved accountability for scientific activities conducted in the park’s wilderness.

Preserving America’s Treasures: A View from the Scaffolding (two-part poster)
Thomas Vitanza, Senior Historical Architect, National Park Service Historic Preservation Training Center, Frederick, MD
Rebecca Cybularz, Historical Architect Intern, National Park Service Historic Preservation Training Center, Frederick, MD
A review of the Historic Preservation Training Center’s (HPTC) portfolio of completed preservation projects and training ses-

sions in FY2010. The unique fusion of learning and development with preservation practice creates a compelling sense of
purpose and results in dozens of preserved cultural resources for NPS and its partners.
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The New and Improved Dry Tortugas National Park 2010 Benthic Habitat Map
Robert Waara, Marine Bio Tech, SFCN National Park Service, Miami, FL
The South Florida Caribbean Network (SFCN) in 2007 established a cooperative agreement with Fish and Wildlife Research

Institute of the Florida Fish and Wildlife Conservation Commission to produce a current, consistent, accurate and repro-
ducible benthic habitat map for Dry Tortugas National Park (DRTO), which will be accomplished by using the best avail-
able technology and appropriate methods. This marine benthic habitat mapping was completed in 2008 under contract with
Avineon. In 2009, with the acquisition of high resolution side scan sonar data, as well as over 3000 field data points SFCN
refined the Avineon 2008 benthic habitat map and build upon it to create a new map. This new mapping product was able
to eliminate all of the unknown polygons that the 2008 benthic map contained, along with a refinement of the line work, patch
reef and hard bottom habitats by using the additional data sets. There were two new subclasses added to the 2010 product,
low relief spur and grove and aggregate reef remnant, which added to the classification scheme descriptors of the larger reef
habitat areas. In addition, for the first time a bathymetry data set with a horizontal 1m resolution was produced for over 91%
of the park.

Light Pollution Impact on Federal Class 1 Areas
Robert Wagner, President, Board of Directors, International Dark-Sky Association, Kansas City, MO
Using a 1997 Google Earth Light Pollution overlay, we are able to show the impact of light pollution on Federal Class 1 areas.

The poster will show all of the areas, categorize them by level of impairment and summarize the findings. Through this
review, we can see that over half of these areas have moderate to severe light pollution problems.

Engaging College Students in National Parks
Daniel Wakelee, Associate Dean, California State University–Channel Islands, Camarillo, CA
Don Rodriguez, Associate Professor and Chair, Environmental Science & Resource Management Program, California State

University–Channel Islands, Camarillo, CA 
National Park Service, the National Parks Foundation, and the National Parks Promotion Council have begun to focus on meth-

ods for reconnecting the college demographic (18-25 yrs.) with National Parks. Engaging the college student in coursework
about protected areas presents a range of challenges. An interdisciplinary general education course was developed at CSU
Channel Islands and delivered based on a partnership between faculty and park staff. Its objective was to engage undergrad-
uates from a range of academic majors to focus on issues, functions, and spaces that characterize units of the National Park
Service. It was co-taught with the park superintendent and the assistance of park personnel. Presenting both the park serv-
ice mission and contemporary management challenges in ways that are relevant to students with limited exposure to nation-
al parks poses a particular challenge. This paper explores successful and unsuccessful strategies for making meaningful con-
nections with students in the college classroom. 

Recent Advancements Among Virtual Research Learning Centers: A Dynamic Model for Science Communication
Janine Waller, Editorial Assistant, Greater Yellowstone Science Learning Center, Yellowstone National Park, Yellowstone National

Park, WY
Jerry Freilich, Coordinator, North Coast and Cascades Science Learning Network, Port Angeles, WA
Michael Liang, Visual Information Specialist, North Cascades National Park, North Coast and Cascades Science Learning

Network, Sedro-Woolley, WA 
Pam Anning, Web Developer and Database Specialist, Sonoran Institute, Flagstaff, AZ
Michelle O’Herron, Science Communications Specialist, Golden Gate National Parks Conservancy, National Park Service,

Pacific Coast Science and Learning Center, San Francisco, CA
Susan Teel, Director, Southern California Research Learning Center, Thousand Oaks, CA
Stacey Ostermann-Kelm, Program Manager, Mediterranean Coast Network, Southern California Research Learning Center,

Thousand Oaks, CA
Robert E. Bennetts, Coordinator, Southern Plains Network, Learning Center of the American Southwest, Des Moines, NM
Tami Blackford, Editor, Yellowstone National Park. Greater Yellowstone Science Learning Center, Yellowstone NP, WY
Bill Zoellick, Executive Director, Schoodic Education and Research Center, Winter Harbor, ME
Sara Delheimer, Science Communication Intern, Schoodic Education and Research Institute, Winter Harbor, ME
Tara Carolin, Director, Crown of the Continent Research Learning Center, West Glacier, MT
The Virtual Research Learning Center (VRLC) model has been adopted by seven Research Learning Centers nationwide: the
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Greater Yellowstone Science Learning Center, Learning Center of the American Southwest, Schoodic Education and
Research Center, North Coast and Cascades Science Learning Network, San Francisco National Parks Science & Learning,
Crown of the Continent Research Learning Center, and the Southern California Research Learning Center. This consortium
of VRLCs uses a flexible website template and independently customizes features for the communication needs of various
partners. New features are easily shared among participants. The websites provide an outlet for dissemination of resource
information in a timely and easily accessible format to diverse audiences. In addition to the suite of synthesis and outreach
products already available on the sites, recent innovations include hosting and development of multimedia content, enhanced
bibliographic references, and the development of practical applications for communication of multi-scale resource issues like
climate change.

Archiving Historic Bird Checklists from Southwest Alaska’s National Parks into eBird and AKN Databases
Kelly Walton, Assistant Zoologist, Alaska Natural Heritage Program, University of Alaska–Anchorage, Anchorage, AK
Tracey Gotthardt, Program Zoologist, Alaska Natural Heritage Program, University of Alaska–Anchorage, Anchorage, AK
Jennifer Garbutt, Student Intern, Alaska Natural Heritage Program, University of Alaska–Anchorage, Anchorage, AK
William L. Thompson, Quantitative Ecologist, Southwest Alaska Network, National Park Service, Anchorage, AK
During 2008, the Alaska Natural Heritage Program visited Alaska’s 16 National Park Service offices to gather records of histori-

cal bird observations. These records, primarily from field camps and ranger logs, were at risk of being lost if not properly
archived. eBird and Avian Knowledge Network (AKN) are international databases used by birders for archiving bird infor-
mation. The goals of this project were to compile historical bird records from park units in southwest Alaska and enter these
records into a publicly accessible, archival database (eBird or AKN). We summarized 8,704 observations for 183 species,
including 32 species of conservation concern, from 82 sources dating back to 1919. Four new bird species were added to
park checklists and 23 had their status upgraded from probably present to present. We also developed a user’s manual for
entering observations into eBird; this information could be used to annually update park checklists.

Micro-Conservation: A New Method for Bringing Awareness and Financial Sustainability to Protected Areas
Yiwei Wang, PhD Student, University of California–Santa Cruz, Santa Cruz, CA
Tamara Pulst, President, ecoReserve, San Francisco, CA
The ecoReserve micro-conservation model introduces fresh marketing approaches to harness the collective power of individual

donors towards conservation, restoration, and sustainable livelihood projects operated by our NGO partners around the
world. Inspired by the micro-financing phenomenon Kiva.org, ecoReserve aims to bring the same level of enthusiasm and
connectedness into the arena of people and parks conservation. By using interactive graphics, high resolution aerial imagery
and social media tools, our website Ecoreserve.org will allow visitors to adopt their own personal reserves, learn from video
blogs by scientists and local residents, and connect with their own communities in a novel way. Our model is designed to
ensure financial sustainability because each one time donation pays for the purchase and ongoing maintenance of the entire
reserve. Here, we discuss micro-conservation as a new paradigm for conservation and present a demonstration of our web-
site and online community in action.

An Examination of Partnership Attitudes and Behaviors among Partners of the National Park Service
Melissa Weddell, Assistant Professor, Appalachian State University, Boone, NC
Brett A. Wright, Clemson University, Parks, Recreation and Tourism Management, Clemson, SC 
Rich Fedorchak, Partnership Training Manager, National Park Service, Stephen T. Mather Training Center, Harpers Ferry, WV 
As partnerships are increasingly becoming a standard management practice, it is critical that employees have the skills necessary

to create lasting relationships. The purpose of this study was to determine partnership training and development priorities
for National Park Service (NPS) associative groups by obtaining baseline data regarding knowledge, skills, and abilities as
well as partnership attitudes that will identify existing and future training needs of partners associated with the NPS. This
study was a collaborative research effort between the NPS and Association for Partners for Public Lands. This session will
present the results of the study and discuss the interconnectiveness between job descriptions, evaluation tools, and training
methods as a way to increase partnership success. Moreover, participants will broaden their horizons by learning how the
NPS was able to incorporate the evaluation results in their training model and address partnership training gaps to enhance
partner relations.
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Harnessing the Power of Pictures
Jessica Weinberg, Science Communications Intern, San Francisco Bay Area Network Inventory and Monitoring Program,

Sausalito, CA
Many of us throughout the National Park Service document our work with digital photos. Others are constantly in need of images

for reports, interpretive materials, or websites. For the benefit of both, the San Francisco Bay Area Network (SFAN) Inventory
and Monitoring Program is exploring several ways of enhancing its digital image workflow. It is examining techniques for tak-
ing more impactful photographs, choosing the best images for publication and writing effective captions and keywords. To
ensure that these efforts are never wasted and that valuable visual resources remain accessible long into the future, SFAN is
also considering the use of IPTC metadata to describe, organize and manage its digital photo collections. Software options
such as Abander PhotosControl and Microsoft Pro Photo Tools are being considered, as are IPTC metadata use guidelines
that meet the NPS Digital Photo Metadata Standard and are intuitive for photographers and image users alike.

Paul S. Sarbanes Transit in Parks Technical Assistance Center for Alternative Transportation in Federal Lands
Jenni West, TAC Manager, Paul S. Sarbanes Transit in Parks Technical Assistance Center, Bozeman, MT
Phil Shapiro, Deputy Director, Paul S. Sarbanes Transit in Parks Technical Assistance Center, Bozeman, MT
The Paul S. Sarbanes Transit in Parks Technical Assistance Center (TAC) is a one-stop shop for information, training, and tech-

nical support designed for resource management professionals who face transportation challenges. Resource management
professionals in public lands are the dedicated stewards of some of this nation’s most beautiful and iconic places. Every day,
they try to maintain the delicate balance between maximizing access for current visitors and preserving resources for future
visitors. Toward that end, the TAC was created to help land managers develop and implement successful alternative trans-
portation projects. The TAC is sponsored by the Federal Transit Administration in partnership with federal land manage-
ment agencies. Services are provided by a team of nationally-known public and private transportation professionals, led by
the Western Transportation Institute at Montana State University. This team has extensive expertise on transportation and
public lands issues, with “on-the-ground” knowledge and experience at over 80 federal land units.

Exploration and Assessment of Climate Change Impact in a High Elevation Alpine National Park
Clinton Whitten, Intern, George Melendez Wright Climate Change Internship Program, Lakewood, CO
Climate change in Rocky Mountain National Park affects all biota in the park. The internship focus internship was to participate

in a number of studies involving various aspects of climate change in the Park and produce a podcast summarizing the stud-
ies. The main study areas are permafrost, pika habitat, forest fire frequency, limber pine trees, and the GLORIA project. The
permafrost study collects data from shallow temperature sensors; the pika project assesses likely locations to conduct pika
population studies; the forest fire frequency study determines frequency from views of lake cores up to 10,000 years old; the
limber pine project uses synthetic pheromones to repel pine beetles, allowing testing of trees for resistance to blister rust; the
Gloria project monitors changes in alpine vegetation. A podcast was produced to raise public awareness of ongoing efforts to
prepare the Park for climate change, and to enhance baseline data for ongoing studies.

Progress in the Recovery of the Xantus’s Murrelet Eight Years after the Eradication of Black Rats from Anacapa Island,
California

Darrell Whitworth, Seabird Biologist, California Institute of Environmental Studies, Davis, CA
Harry Carter, Carter Biological Consulting, Victoria, British Columbia, Canada
Laurie Harvey, Montrose Settlements Restoration Program, Channel Islands National Park, Ventura, CA
Josh Koepke, California Institute of Environmental Studies, Davis, CA
Richard Young, Department of Wildlife, Humboldt State University, Arcata, CA
Franklin Gress, California Institute of Environmental Studies, Davis, CA
Black Rats (Rattus rattus) were eradicated from Anacapa Island in 2002, benefiting Xantus’s Murrelets (Synthliboramphus

hypoleucus) and other breeding seabirds. In 2000, nest searches were initiated in 10 sea caves (the only areas with evidence
of nesting in 1994-97 surveys), and standardized monitoring began in 2001 to measure changes in hatching success and nest
occupancy after rat eradication. Hatching success increased considerably post-eradication (30% in 2001-02 versus 86% in
2003-10) and contributed to strong population growth in sea caves. Nest occupancy increased from a maximum of 26% pre-
eradication to 65% in 2010. Murrelets also began breeding outside sea caves post-eradication, with 26 nest sites found in cliff
and shoreline habitats since 2003, where none were previously known. Recent nest site competition between murrelets,
Pigeon Guillemots (Cepphus columba) and Cassin’s Auklets (Ptychoramphus aleuticus) suggests that suitable crevice nest
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sites may be limited in some sea caves and other habitats. To date, colony growth has been limited to certain sea caves and
shoreline habitats, as extensive surveys in 2009 found no evidence of murrelets nesting in apparently suitable upper island
habitats. Full colony recovery may require several decades, but habitat enhancement and social attraction may speed re-use
of upper island habitats where murrelets have been absent for about a century and evidence of former occupation by rats per-
sists. Continued annual nest monitoring is desirable to best document colony recovery.

Monumental Landscape Change: An Interdisciplinary Approach to Resource Management Decision Making at Mount
Rushmore National Memorial

Bruce Weisman, Director of Resource Management, Mount Rushmore National Memorial, National Park Service, Keystone, SD
A landscape-level mountain pine beetle (MPB) epidemic is occurring in the central Black Hills. The most active area of MPB

infestation and highest concentration of tree mortality is in close proximity to the Memorial. Tree mortality has reached near-
ly 100% in much of the affected area, and the oncoming infestation has recently been observed within the park. The outbreak
may be caused in part by dense stands of ponderosa pine caused by a century of fire suppression. Subject matter experts rec-
ommended thinning to make it fire and insect resistant, protect high value scenic vista trees, and suppress the outbreak by
treating green affected trees. These actions, especially hazard fuel thinning will help restore the forest of the Memorial to one
that is more consistent with a natural, historic condition. The current epidemic threatens visitor safety, visitor enjoyment, as
well as cultural and natural resources of the Memorial.

Estimating Climate-mediated Stress in a Sentinel Species and NPS “Key Vital Sign”
Jennifer Wilkening, PhD Student, University of Colorado–Boulder, Boulder, CO 
The American pika (Ochotona princeps) has been identified as a climate-sensitive sentinel species and key vital sign by several

NPS Networks. Pika monitoring programs are in place for parks within these networks, using a protocol that relates current
site use by pikas with data on local habitat characteristics, such as elevation, to infer potential effects of climate change on
park systems. The data generated by these monitoring studies can be used to identify the trends in site use by pikas in rela-
tion to habitat covariates. However, this approach cannot demonstrate whether pika trends can be explained by current stres-
sors in the local environment. I developed a simple procedure designed to identify more direct evidence of physiological
stress in pikas inhabiting different environments. Using this method and pika fecal pellets from a broad array of currently
occupied sites, I will be able to analyze relationships between metrics of stress (e.g., fecal corticosterone) and local habitat
characteristics, including climate.

Sandhill Cranes: Measuring Effects of Human Visitors on the Behavior of a Charismatic Migratory Species 
Kate Wilkins, Graduate Student, Colorado State University, Fort Collins, CO
Residents and visitors flock to the San Luis Valley in Colorado to celebrate the annual migration of about 20,000 Sandhill cranes

during the annual spring Crane Festival. This study asks how visitors impact crane behavior. Under my supervision, under-
graduates collected data on visitors and Sandhill cranes at three refuge sites with pullouts, and one private field with no pull-
out. Visitor and crane observations began simultaneously and were collected at five minute intervals. Every five minutes, one
team would record numbers of people inside versus outside their car, and car types. Another team used a spotting scope to
monitor individual cranes for five minutes, cataloguing each time the cranes changed position. The goal of this study involves
providing information to the Monte Vista National Wildlife Refuge on potential impacts to a charismatic migratory species
so that the refuge can account for this as it develops a new Collaborative Conservation Management Plan.

Assessing the Sustainability of Trail Systems and Alternate Alignments Using GIS Analyses 
Jeremy Wimpey, Founder, Applied Trails Research, LLC, State College, PA
Jeff Marion, Virginia Tech, Blacksburg, VA
We developed methods for the evaluation of trail sustainability using GIS techniques that incorporate recent advancements in

Digital Elevation Models (DEMs), accurate GPS data, and high-resolution aerial imagery. We review our GIS methods that
calculate several trail design and landform variables that research has shown to significantly influence the erosion and width
of natural surface trails. These techniques allow for rapid assessment of large trail systems, visualization, and ranking of the
sustainability of trails and alternate trail alignments. Analyses are dependent on quality inputs, particularly DEMs; for
method development we utilized LiDAR and ground survey based terrain models. Sites and data from two NPS units are
used to illustrate the techniques and discuss the issues and opportunities associated with these spatial analyses.
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Deepwater Horizon Oil Spill: South Florida/Caribbean Network Field efforts and Data Management
Brian Witcher, Data Manager, South Florida/Caribbean Network NPS, Palmetto Bay, FL
As part of the National Park Service response to the Deepwater Horizon Oil Spill the South Florida/Caribbean Network (SFCN)

conducted both baseline monitoring and data management operations. SFCN field crews collected sediment samples, water
samples, semi-permeable membrane devices (detected presence of oil), and coral biopsies. SFCN also provided data man-
agement leadership and assistance at the onset of South Florida activities before transitioning to an Incident Command data
manager. This included tailoring a Gulf Coast Network database to local needs, data sheet development, sample site selec-
tion, translating field protocols into systematic action, GIS support, initial data management plan development, image man-
agement, and recommendations for the data management organizational structure.

Long-term Ecological Monitoring to Detect Trends in Northern Colorado Plateau Uplands
Dana Witwicki, Ecologist, Northern Colorado Plateau Network, National Park Service, Moab, UT
Dustin W. Perkins, Program Manager, Northern Colorado Plateau Network, Inventory and Monitoring, National Park Service,

Grand Junction, CO 
The Northern Colorado Plateau Network (NCPN) of the National Park Service monitors upland vegetation and soils in 11 parks

on the Colorado Plateau. Upland ecosystems in this region are characterized by low resistance and resilience, and global cli-
mate change is expected to alter levels and seasonality of dominant precipitation events, with unknown implications for
plateau systems. Monitoring was initiated in 2006 based on survey designs for each park with random spatially-balanced
plots. Preliminary analyses of grassland ecosystems at Capitol Reef National Park indicate that areas currently grazed by cat-
tle have more invasive annuals, lower cover of perennial grass and biological soil crust, and larger canopy gaps than areas that
are no longer grazed. NCPN will begin to look for trends after 5 full years of data collection.

Beyond Boundaries: An Osprey Family’s Migration from Grand Teton National Park
Susan Wolff, Wildlife Biologist, Grand Teton National Park, Moose, WY
Steve Cain, National Park Service
B. Bedrosian (no affiliation given)
Little is known about the migration of osprey that spend the summer months breeding, nesting, and raising their young in Grand

Teton National Park. In the summer of 2010, Grand Teton National Park in collaboration with Craighead Beringia South
captured and radio-marked 3 osprey, 2 adults and 1 young, and in an effort to investigate a family group’s timing and path of
migration. The information gained from this study will provide managers and researchers with information about what the
potential outside threats are to a species that is important to the park’s overall biodiversity. This poster will present prelimi-
nary findings from the fall 2010 migration.

Amphibian Monitoring on JELA—Barataria Preserve: 3 Years and Counting for Phase 1
Robert L. Woodman, Network Ecologist, NPS Gulf Coast Inventory & Monitoring Network, Lafayette, LA
Jeff Bracewell, NPS Gulf Coast Inventory & Monitoring Network, Lafayette, LA
Whitney Granger, NPS Gulf Coast Inventory & Monitoring Network, Lafayette, LA
Kurt Buhlmann, University of Georgia & SREL, Aiken, SC
The GULN initiated “Phase I” monitoring of aquatic and arboreal amphibians on Jean Lafitte - Barataria Preserve (JELA) in

MAR, 2008 to field-test sampling methodology and design proposed for use in monitoring for 8 network parks. Testing
began with funnel-trap and PVC-pipe arrays supported by photo-documentation. Air and water parametric sampling were
added in 2009, followed by formalized visual ground-search methodology in 2010. The combination of faunal and environ-
mental sampling yields a spatially- and taxonomically-explicit composite picture of the JELA amphibian assemblage over
time. “Phase I” monitoring substantially validated the sampling methods and design, verified most species identified in park
inventory studies, documented seasonal behavior patterns and reproduction cycles in some species, and documented coastal
storm impacts on the sampled fauna. This poster presents a summary of the monitoring project methodology and procedures
along with examples of key findings from 3 years of test project implementation.

The Texas Tortoise on PAAL: Monitoring Leading to Informed Resource Management Decision-making
Robert L. Woodman, Network Ecologist, NPS Gulf Coast Inventory & Monitoring Network, Lafayette, LA
Jeff Bracewell, NPS Gulf Coast Inventory & Monitoring Network, Lafayette, LA
Whitney Granger, NPS Gulf Coast Inventory & Monitoring Network, Lafayette, LA
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Rolando Garza, Palo Alto Battlefield NHP, Brownsville, TX 
The GULN has implemented spatially-explicit mark-recapture-based monitoring of Texas Tortoise (Gopherus berlandieri) (TT)

on Palo Alto Battlefield NHP since May, 2008. TT is a Texas state-listed species of concern and a significant park faunal
resource. To date, 70+ individuals have been identified and tracked in hemi-annual sampling. Monitoring yields size, weight,
age, and sex-ratio estimates for the PAAL population, plus a developing understanding of tortoise habitat preference and
movement within the park. The sampling process and findings, coupled with vegetation information derived from remote
sensing data, has lead to development of a park-wide predictive TT habitat model (presented in another poster). The habi-
tat model and population description, activity and distribution assessment developed from monitoring comprise a multi-
faceted tool-set to inform and support park vegetation resource management planning. This poster provides a synopsis of the
sampling process and key findings, and describes the relationship of TT to PAAL vegetation management. 

Community Valued, Privately Owned: Solutions for Protection of Naturally, Culturally and Recreationally Significant
Private Lands 

Bethany Wylie, Master’s Student, Stanford University, Stanford, CA
This poster explores the emerging topic of collaborative park planning and management at the site of M h ‘ulepu, Kaua’i, Hawai’i.

Threatened by encroaching development from the nearby resort town of Poipu, this privately owned, multiple use, cultural-
ly important, and high biodiversity area is in great need of protection. This project took an innovative approach to the pro-
tection of a natural area by addressing, from the beginning of the planning process, the needs of the M h ‘ulepu community
relative to biodiversity and cultural heritage goals. Ultimately, through discussions with stakeholder representatives, it was
concluded that this area is not suitable for a rigid, government-owned park. Instead, it has great potential as a privately
owned, but community managed natural area because many of the conflicting stakeholder groups have similar goals. While
this poster highlights a specific area, it has wide applicability for the protection of biodiversity increasingly concentrated in
privately owned land.

A Cross-Cultural Comparison of Stress-Coping Behavior in Natural Environments
Jee In Yoon, Ph.D. Candidate, Texas A&M University, College Station, TX
Gerard Kyle, Texas A&M University, College Station, TX
Recreation research has paid little attention to how different cultures perceive and respond to stressful situations encountered

during their leisure. Given the increasing racial and ethnic diversity of the recreationists visiting U.S parks and protected
areas, a more informed understanding of visitors’ response to a diverse range of potential stressors will enable agencies to bet-
ter anticipate and act on social and environmental factors impacting visitor experience. This research compared the
stress/coping responses of visitors to two lake-based recreation areas in Korea and the U.S. The stressors we explored reflect-
ed both social factors (e.g., behavior of others, number of people) and physical conditions (e.g., weather, facility conditions).
We observed that Korean visitors tended to choose cognitive coping strategies (e.g., rationalization of the condition encoun-
tered) while American visitors tended to employ behavioral strategies (e.g., adjusting the timing of their visit, choosing dif-
ferent locations).

Extrapolating Climate Change Data to Identify Impacts to Cultural Landscapes for Improved Adaptation Strategies
Roberta Young, Historical Landscape Architect, National Park Service, Midwest Regional Office, Omaha, NE
Cultural landscapes are defined by characteristics and features, both natural and manmade, which convey human manipulation

and adaptation to an environment. Existing climate change science currently focuses on natural resources. Extrapolation of
this data is necessary to identify potential impacts and threats to cultural landscapes. Applying data and methods from the
National Park Service Climate Change Scenario Planning Workshop to cultural landscapes allows information about this
resource type to be incorporated into climate change response strategies. Completing this critical first step identifies the
known and expected impacts of climate change on cultural landscapes and allows for holistic resource planning that goes
beyond the standard treatments of preservation, restoration, and rehabilitation to a model that balances all resource needs.
Integrating cultural landscapes into climate change scenario planning will assist managers in mitigating impacts and adapt-
ing to change, improving resource management and visitor experience.
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Freesatnding Exhibits

Invasive Plants: A Growing Issue in National Parks 
Rita Beard, NPS, WASO, NRPC, Biological Resources Management Division, Fort Collins, CO
This exhibit highlights efforts across the National Park System on managing the increasing threats from invasive plants. Invasive

plants are found in parks units across the system in urban, cultural and wildland settings. Parks, Exotic Plant Management
Teams and the Inventory and Monitoring Networks have responded with efforts in prevention, management, inventory, mon-
itoring, restoration and research. We are working across landscapes and jurisdictions through Cooperative Weed
Management Areas, regional and national invasive organizations to develop and implement integrated approaches. 

National Natural Landmarks Program: Supporting Conservation of America’s Natural Heritage
Margi Brooks, National Natural Landmarks Program Manager, National Park Service, Tucson, AZ
Heather Germaine, National Park Service
The National Natural Landmarks (NNL) Program was established by Stewart Udall in 1962 to encourage and support the vol-

untary conservation of sites that illustrate the nation’s geological and biological history, and to strengthen appreciation of
America’s natural heritage. The program offers private, municipal, state, and federal landowners the opportunity to share
information, solve problems cooperatively, and conserve important natural areas. The National Park Service administers the
program, reports on condition of the NNLs, and advocates for the protection of designated sites. National Natural
Landmarks are selected for their outstanding condition, illustrative value, rarity, diversity, or value to science and education.
The NNLP holds an annual photo contest and produces a calendar showcasing the winning photographs of landmarks
across the country. The calendar highlights the outstanding beauty and diverse nature of the landmarks, and will be available
at this exhibit.

U.S. Geological Survey: Your Source for Science You Can Use
Colleen Charles, Associate Program Coordinator TFME, U.S. Geological Survey, Reston, VA
A general introduction to the USGS, one of the conference co-sponsors.

Island Press 
Book sales table of the nonprofit publisher Island Press.

Talking Map of Tlingit place names of the Huna Káawu 
Robert Starbard, Tribal Administrator, Hoonah Indian Association, Hoonah, AK
Place names are potent descriptive symbols that provide clues to the natural and cultural history of our land and people. Tlingit

names describe more than just location, they convey the rich tapestry of human perception and experience that comprises
the Tlingit world view. The “Talking Map,” while centered on Glacier Bay, depicts Tlingit place names within the tradition-
al use area of the Hoonah Tlingit people, or Huna Káawu. The talking map, rich with anthropological and cultural detail,
provides auditory, visual, and written details about each location and is intended to preserve our knowledge of the Huna
Káawu territory, that it may remain a vital part of our living culture. 

Southern California Research Learning Center
Susan Teel, Director, Southern California Research Learning Center, National Park Service, Thousand Oaks, CA
Nick De Roulhac, Southern California Research Learning Center, National Park Service, Thousand Oaks, CA
Kevin Schallert, Southern California Research Learning Center, National Park Service, Thousand Oaks, CA
The Southern California Research Learning Center would like to present a 360 degree walk around interactive freestanding

exhibit. The exhibit features two skyline presentation boards that are arranged back to back with interactive displays at either
end. The boards highlight the goals and mission of the Southern California Research Learning Center, while the interactive
displays highlight current and recent projects. We would also like to demonstrate 1 Live Interactive Virtual Exploration
(LIVE) at the exhibit at some point during the conference. This will consist of a live presentation from a remote location
where the audience will be able to interact directly with the presenter. 
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Showcasing Parks Canada
John Waithaka, Conservation Biologist, Parks Canada, Gatineau, QC, Canada
Booth of conference supporter Parks Canada.

Bridging the Gap: Advancing Cultural Resilience through Ecological Restoration within the Earth Partnership for Schools
Program

Fawn YoungBear-Tibbetts, Student Intern/Researcher, University of Wisconsin-Madison Arboretum, Madison, WI
Since 1991 Earth Partnership has been building the capacity of students, teachers, non-formal educators, conservation practition-

ers, and citizen volunteers to restore schoolyards and natural areas, and to address diversity, pollution prevention and eco-
logical literacy, across age, ecosystem, discipline, place, and culture. We engender an ethic of caring for children and nature
and reaches kids who are at risk or in need of new educational strategies. Climate change and endangered species are prob-
lems that seem big and far away. EPS offers problems students can solve that are real and manageable—a rain garden can pos-
itively impact water pollution. EPS teachers and support encourage students to practice mental and physical skills that pre-
pare them for the real world of work and environmentally and literate citizenship—critical thinking, communication, collab-
oration, persistence, and flexibility. Currently we are developing a new Center for School and Community Ecology, for which
a new culturally appropriate curriculum is being developed.

Tabletop Exhibits

New Techniques in Sound Monitoring
Emma Lynch, Acoustical Resource Specialist, National Park Service Natural Sounds Program, Fort Collins, CO
Jessica Briggs, National Park Service, Fort Collins, CO 
Cecilia Leumas, National Park Service, Fort Collins, CO 
The National Park Service Natural Sounds Program (NSP) was established in 2000 to help parks manage sounds in a balanced

way, providing visitor access to parks while protecting resources for future generations. In the years since its inception, NSP
has refined its monitoring techniques. While baseline monitoring is essential, the range and scope of impacts to acoustic envi-
ronments in parks demand a level of analysis which extends beyond a mere inventory of audible sounds. We will showcase
equipment and techniques used to quantify the impacts of extrinsic noise sources (such as vehicles and boats) on natural
soundscapes. We will also exhibit various ways that NSP communicates the value of natural quiet to the public. Interactive
displays will encourage visitors to become acoustic technicians themselves by exploring the sounds of our National Parks.

Leadership and Management in a Changing World
Jodie Riesenberger, Program Director, NPCA’s Center for Park Management, Fort Collins, CO
The National Parks Conservation Association’s Center for Park Management works with the National Park Service to provide

fact-based analysis and management expertise, working together to help build leadership and management capacity. Rather
than simply providing recommendations, we help implement strategies that result in meaningful, systemic improvement, and
address the management challenges facing park managers. The National Park Service and the Center for Park Management
are three years into a multi-year collaborative agreement to conduct a series of significant system wide projects to establish
and maintain management excellence within the Park Service. The exhibit will provide general information about the ongo-
ing work, results to date and opportunities to get involved.  
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