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RECENT ACCOMPLISHMENTS, 2013-2015 
 
National Wilderness Manager Survey 
In 2014, at the request of the Interagency Wilderness Steering Committee, the 
Leopold Institute partnered with the USFS Southern Research Station and academia 
conducted a national survey of NWPS managers to support interagency wilderness 
strategic planning. The focus was on major challenges, perceived needs for science 
and training, and accomplishments of 1995 Strategic Plan objectives. The survey 
revealed priority rankings for perceived threats and needs for science-based 
information, and directly contributed to the interagency 2020 Vision strategy for the 
NWPS. http://www.fs.fed.us/rm/pubs/rmrs_gtr336.pdf 
 
 

 
Journal of Forestry 
Following the National Wilderness Conference in 2014, the Leopold Institute worked 
with the SAF in the development of a special issue on Wilderness Science, to be 
published by the Journal of Forestry in May 2016.  The authors include scientists and 
managers from federal agencies, academia, and wilderness organizations.  This issue 
is comprised of 14 peer-reviewed articles (e.g., social science, recreation ecology, 
economic values of wilderness, fire science, wildlife and wilderness, soundscapes, 
ecological representation, shifting social values of wilderness), case studies, and 
pictures of the past by 55 authors.  http://www.ingentaconnect.com/content/saf/jof/pre-

prints 
 
 
 
 

 
 
Proceedings of the National Wilderness Conference 
The Leopold Institute directed and guided the publication of the National Wilderness 
Conference Proceedings, in cooperation with the four federal land management 
agencies that administer designated Wilderness along with several participating 
partners of the National Wilderness Conference and Wilderness50. We chaired three 
sessions at this Conference and contributed summary papers and abstracts to these 
Proceedings. We also served on the general conference organizing committee and on 
the committee that selected keynote speakers. 

http://www.wilderness.net/toolboxes/documents/50th/National_Wilderness_Conference_Proceedings_2014.pdf 
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Evaluation Framework for Proposed Ecological Interventions in Wilderness 
Every year the four wilderness managing agencies (BLM, FS, FWS, NPS) receive 
hundreds of proposals to implement ecological restoration actions within the NWPS.  
The combination of climate change with other landscape stressors is driving 
ecological restoration to be one of the single most important, challenging, and 
potentially litigious wilderness stewardship issues because decisions need to 
incorporate diverse legal, scientific and ethical considerations.  In response to this 
challenge, the Leopold Institute has been collaborating with NWPS managers to 
develop an Evaluation Framework for Proposed Ecological Interventions in 
Wilderness. (Photo is before and after the removal of the Elwha River dam in the National 

Park Service’s Olympic Wilderness, Washington.) 
 

 
 

Keeping It Wild 2 
The Leopold Institute led Keeping It Wild 2, an interagency strategy to monitor 
trends in selected attributes of wilderness character based on lessons learned from 
15 years of developing and implementing wilderness character monitoring across 
the National Wilderness Preservation System. This document updates and replaces 
Keeping It Wild, the original interagency strategy published in 2008, and provides a 
foundation for agencies to develop a nationally consistent approach to implement 
this monitoring. This monitoring strategy addresses two questions: How do 
stewardship activities affect attributes of wilderness character? How are attributes 
selected as integral to wilderness character changing over time within a wilderness, 
within an agency, and across the National Wilderness Preservation System? 

http://www.fs.fed.us/rm/pubs/rmrs_gtr340.pdf 
 

Wilderness Fellows 
The Leopold Institute initiated and co-led the Interagency 
Wilderness Fellows Program. From 2010 to 2015, nearly 50 recent 
college graduates and graduate students were hired for 6-month 
Fellowships through a partnership with American Conservation 
Experience. Fellows lived on-site and worked closely with local 
agency staff to identify measures and the data to create baselines 
for monitoring trend in wilderness character. The Wilderness 

Fellows Program has been a primary vehicle for developing baseline assessments of wilderness character that 
are consistent across all the agencies. The Wilderness Fellows Program has been an important way for the 
agencies to engage youth and build wilderness capacity during a time of declining budgets and staff resources. 
 

The Significance of Public Lands and Wilderness to Renewable Fresh Water Supply 
Water supply volume and area was estimated across the contiguous 48 states for 
the period 1981-2010, including the contribution of forests and public lands, with 
special attention to wilderness areas. Looking at the West alone, where most of the 
national forest and wilderness lands are found, wilderness occupies 20% of the land 
and provides 29% of the contribution to water supply. These estimates highlight the 
importance of providing renewable water not only to onsite users, but also to users 
downstream of forests and wilderness, whether they rural or urban residents, 
farmers or industrial water users. 
 

http://www.fs.fed.us/rm/pubs/rmrs_gtr340.pdf
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Managing Fire in Wilderness 
Wilderness managers need to understand the options for restoring fire as a 
natural process and when intervention may be necessary. Research by the 
Leopold Institute and collaborators has shed light on 1) the degree to which 
natural fire regimes have been altered by fire suppression and other human 
activities; 2) the ability of past wildfires to act as fuel-breaks that limit the 
occurrence, size, and severity of future fires; 3) where and when fires 
starting in wilderness are unlikely to escape a wilderness boundary; and 4) 
how fire regimes will change in a future climate. Research findings are 
informing strategies for restoring and managing fire in wilderness and can 

be applied to the management of other lands.  http://nrfirescience.org/event/ability-wildfire-act-fuel-treatment 

 
Visitor Use Management Plan for BLM’s Grand Staircase-Escalante 
In 1996, the Grand Staircase-Escalante National Monument was established to 
protect the area’s rugged and remote landscapes, it’s historic and scientific 
resources. The management plan for the Monument established two basic 
management objectives:  (1) to protect “its primitive, frontier state,” by safeguarding 
its “remote and undeveloped character;” and (2) to “provide opportunities for the 
study of scientific and historic resources.” Opportunities for recreation use are to be 
provided as long as they do not impair the Monument’s scientific and historic 
resources and are consistent with the remote and undeveloped character of the 

Monument. Management problems have surfaced and our scientists compiled, analyzed and displayed existing 
visitor use related monitoring data. We organized and facilitated a visitor use management planning workshop 
to review existing policy and management direction, as well as available data and initiated the process of 
developing the additional management direction needed to guide visitor use management decisions. 
 

Ecosystem Representation 
The NWPS is the world’s largest wilderness protection network, yet 
within the contiguous United States (CONUS) it does not encompass 
the diversity nor is it fully representative of ecological systems on 
federal lands. To potentially increase NWPS diversity and 
representation, we simulated adding potentially eligible lands within 
CONUS to assess changes in ecological systems. The addition of 
several categories would increase the NWPS area from 12.8 to 48.3% 
of federal lands, increase diversity by adding 46 ecological systems, 
and nearly triple the number of ecological systems on federal lands 

with >20% representation. Our analysis identifies opportunities to increase diversity and representation of 
ecological systems within the NWPS. 
 

Amphibian and Aquatic Ecology 
Research conducted by USGS scientists at the Leopold Institute has concentrated 
primarily on amphibian declines and other issues related to aquatic ecosystems. 
Along with several collaborators, this research is focused in areas ranging from 
designated wilderness in national parks and the Canadian subarctic, to highly 
fragmented systems such as energy development in the Northern Plains and arid 
lands along the USA-Mexico border. Projects include the Amphibian Research & 
Monitoring Initiative, a DOI initiative in response to global amphibian declines; 
studies exploring the effects of wildfire and climate change; and investigations of 
diseases, invasive species, and other stressors. (Figure shows change in wetland 

occupancy by amphibians for geographic regions and land management agencies.) 
 

http://nrfirescience.org/event/ability-wildfire-act-fuel-treatment
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Using Traditional Phenological Knowledge to Support Adaptive 
Management 
Indigenous peoples have a wealth of place-based traditional phenological 
knowledge (TPK) that is based on empirical observations gathered over 
hundreds to thousands of years. This knowledge has been invaluable to 
indigenous communities living with and adapting to natural variation in 
ecological disturbances and climate. Today, humanity must adapt to a world 
in which social-ecological systems are threatened by accelerating changes in 

the environment. We are working to better integrate the bodies of science and knowledge pertaining to 
adaptive management and TPK is likely to suggest innovative policies and practices to improve the resilience and 
adaptive capacity of social-ecological systems to human-caused changes in the environment. 
 

Data Archiving and Cataloging of Historical Files 
We have done research for more than 50 years of research. There are many 
datasets that have been collected over those 5 decades. The primary goal of data 
archiving is to conserve and protect the data with information that explains why 
and how it was collected. The secondary goal is to make data available to other 
scientists and managers so that they can use it for future study and inquiry. We 
have archived all 50 years of data collected by our scientists. Also, we have many 
historical files associated with the research we have done. We have cataloged 
these data so they will be protected, organized, and easily searchable. 
 
Mapping Threats to Wilderness Character 
Our scientists developed a set of standardized methods to map threats to 
wilderness character for designated wilderness and other areas that are not 
designated but they are managed to preserve their wilderness character. These 
maps provide a measurement baseline from which future monitoring can show 
spatial trends and changes in wilderness character over time, and allow the four 
agencies managing wilderness to analyze the potential impacts of different 
management actions on wilderness character. Wilderness character maps can 
also improve wilderness planning and have supplemented the development of 
new wilderness stewardship plans for various wilderness areas in the NWPS.  
(Figure shows a map of the cumulative threats to wilderness character in Death Valley 
Wilderness, CA.) 
 

 
 

 
PROJECTS UNDERWAY IN 2016 

 

Developing a Comprehensive Science Plan for Wilderness in America 
We are working with key wilderness science partners in federal agencies, 
universities, and wilderness organizations to develop a science plan for all wilderness 
lands. This new plan will be a part of the strategic and implementation planning 
process for the National Wilderness Preservation System. In addition to identifying 
long term priority needs, it will address specific research needs for 2016 to 2020, a 
timeframe consistent with the implementation of the 2020 Vision: Interagency 
Stewardship Priorities for America’s National Wilderness Preservation System.  
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Climate Change Exposure 
Leopold scientists are using innovative and novel approaches to quantify climate 
change exposure for North America. This project extends the theoretical and 
practical framework of climate change exposure assessments by 1) better identifying 
biologically relevant migration routes between current and future climate domains, 
and 2) quantifying exposure to dissimilar climates along these routes. These 
previously unexplored facets of climate change exposure will better enable 
managers to facilitate climate-induced species migrations by, for example, providing 
adequate connectivity between climate domains. Our analysis will result in spatially 
explicit maps of climate change exposure for North America. These maps will be 
overlaid with designated wilderness to identify which areas are most vulnerable to 

climate change. (Climate domains, areas of similar temperature and precipitation, are generally expected to move upslope 

and northward in response to a changing climate. This figure depicts hypothetical migration routes for species originating in 
the Pecos Wilderness as climate domains move northward.) 
 

Online Wilderness Character Monitoring Database 
Beginning in 2014, the Leopold Institute initiated the design 
and implementation of an interagency, online wilderness 
character monitoring database. The purpose of this database 
is to provide a consistent framework and a single place for all 
four wilderness managing agencies to enter and store their 
data from monitoring wilderness character, and to provide 
consistent reporting on trends. This database has undergone 

thorough testing and is currently undergoing significant revisions to improve its functionality and ease of use. 
The database will be ready for use by early summer of 2016. 
 

Evaluating the Societal Demand for Water-based Ecosystem Services 
Water-based ecosystem services depend on the complex spatial and 
temporal interactions between climate, ecological conditions of terrestrial, 
riparian and aquatic ecosystems, land and water management and policy, and 
social preferences. Most current climate assessments focus on biological and 
physical vulnerability of ecosystems, without explicitly evaluating and 
integrating societal demand for the ecosystem services. We are developing 
this tool to show the flow of water-based ecosystem services to diverse 

stakeholder groups of the Wind/Bighorn Basin, WY. This landscape will serve as a case study to refine our 
methods and to demonstrate utility for all federal public lands, including designated wilderness.  
 

Wilderness Recreation: Visitor Use Trends and Predictions 
Our scientists have developed a time-series database that tracks wilderness 
hiking permit data over multiple decades and more than 20 US Forest Service 
wilderness areas, combined with census and ecosystem data. This database  
now contains:  1) several hundred thousand wilderness permits; 2) 48 million 
observations between every zip code in the US and the specific trail head 
locations as recorded in the permit data; 3) demographic characteristics and 
cohorts associated with each trip (including zero trips); and 4) ecosystem 
classifications for each trip. This project is continuing to collect, analyze, and 

archive wilderness permit data collected by the four wilderness management agencies, which will be used to 
forecast how factors such as changing demographics and climate will affect future wilderness recreation.      
 



 

6 

 

 
 

Understanding fire as a natural process  
In collaboration with Canadian partners, Leopold scientists are studying how and to 
what degree wilderness fire regimes have been altered by human activities across 
North America. For the western US, we are quantifying relationships between fire 
and climate that are derived from wilderness areas to predict and map expected fire 
frequency and severity under future climates. Results will help land managers 
anticipate, adapt to, and mitigate expected changes in fire regimens. For the dry 
forests of the Southwest and California, where a warmer climate is limiting tree 
regeneration and where historic fire and land management activities have resulted 
in conditions conducive to stand-replacing fire, we are studying the risk of fire-
facilitated conversions from forest to non-forest. Research results will identify areas 

most vulnerable to ecosystem transformation and elucidate treatment options that decrease this vulnerability.  
Finally, detailed fire atlases from five large wilderness area complexes are being used to study how previous fires 
affect the spread rate of subsequent fires and the overall likelihood of reburning. This research will help land 
managers evaluate longer-term benefits of wildland fire and better understand how to maintain and restore 
landscape resilience. (Picture shows modeled piñon pine distribution. Areas in red indicate where climatic conditions are 

not favorable for regeneration, and consequently, may be at a higher risk of fire-facilitated transition to non-forest.) 
 

Evaluating Management Effectiveness in Wilderness Stewardship 
The International Union for the Conservation of Nature developed a comprehensive 
framework for evaluating the management effectiveness of protected areas. This 
framework has been applied extensively worldwide, but surprisingly, has not yet 
been applied in the United States. We are developing an interagency framework for 
evaluating the effectiveness of the full range wilderness stewardship (context, 
planning, inputs, outputs, and outcomes) across the NWPS. This framework will 

help local unit field managers improve on-the-ground stewardship, and help regional and national program 
managers evaluate program effectiveness and needs. The framework will improve stewardship, accountability, 
and integration among the wilderness managing agencies. 

 
Revising the Framework for Evaluating Proposed Scientific Activities in Wilderness 
The Leopold Institute will be implementing a thorough revision of this interagency 
framework that was originally published in 2010 to incorporate lessons learned over the 
past five years of use, and to make it much more streamlined. In addition, Institute 
scientists will be working closely with on-the-ground staff as well as staff from the Arthur 
Carhart National Wilderness Training Center to pilot test the revised framework and 
ensure that it is easy to understand and use. When completed, the revised framework 
will be published and updated on the wilderness.net website and in other training and 
education materials. 
 

Describing the Values and Benefits of Wilderness 
The Wilderness Economics Working Group was established in 2015 to facilitate 
research collaboration among federal agencies on the economic and social 
dimensions of wilderness, and to improve communication with the American 
public and land managers.  Participants include economists and social scientists 
from the USFS, USFWS, NPS, BLM, and USGS, as well as academia and non-
governmental organizations. Research teams are addressing diverse topics: 1) 
Ecosystem services and nonmarket values; 2) Economic impacts; 3) Visitation 

and visitor use; and, 4) Societal relevance. In FY15, two research projects were completed: a synthesis of the 
literature on the economic values and benefits of wilderness (Holmes et al. 2015); and a national analysis of the 
economic contribution of wilderness to jobs and income in gateway communities (Hjerpe et al., in press).   



 

7 
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1. Adams et al. 2013. Trends in amphibian occupancy in the United States. PLOS One 8:e64347. 
2. Addis, Hossack, et al. 2015. Population genetic structure and disease in montane boreal toads: more heterozygous 

individuals are more likely to be infected with amphibian chytrid. Conservation Genetics. DOI 10.1007/s10592-015-
0704-6 

3. Armatas, Christopher A.; Venn, Tyron J.; Watson, Alan E. 2014. Applying Q-methodology to select and define attributes 
for non-market valuation: A case study from Northwest Wyoming, United States. Ecological Economics. 107: 447-456. 

4. Batllori, Enric; Miller, Carol; Parisien, Marc-Andre; Parks, Sean A.; Moritz, Max A. 2014. Is U.S. climatic diversity well 
represented within the existing federal protection network? Ecological Applications. 24(8): 1898-1907. 

5. Barnett KM, Miller C, Venn T. 2015. Using risk analysis to reveal opportunities for the management of unplanned 
ignitions in wilderness. Journal of Forestry. 

6. Carver, Steve; Tricker, James; Landres, Peter. 2013. Keeping it wild: Mapping wilderness character in the United States. 
Journal of Environmental Management. 131: 239-255. 

7. Chandler, R. B., Muths, E., Sigafus, B. H., Schwalbe, C. R., Jarchow, C. J., Hossack, B. R. 2015. Spatial occupancy models 
for predicting metapopulation dynamics and viability following reintroduction. Journal of Applied Ecology, 52: 1325–
1333. doi: 10.1111/1365-2664.12481 

8. Cole, David N. 2013. Long-Term Effectiveness of Restoration Treatments on Closed Wilderness Campsites. 
Environmental Management 51: 642-650. 

9. Cole, D. N. and D. J. Parsons. 2013. Campsite impact in the wilderness of Sequoia and Kings Canyon National Parks: 
Thirty years of change. Natural Resource Technical Report NPS/SEKI/NRTR—2013/665. National Park Service, Fort 
Collins, Colorado. 

10. Cole, David N. 2013. Changing conditions on wilderness campsites: Seven case studies of trends over 13 to 32 years. 
Gen. Tech. Rep. RMRS-GTR-300. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain 
Research Station. 99 p. 

11. Cole et al. 2015. Case Study: Boundary Waters Canoe Area Wilderness—A Long History of Management Guided by 
Science. Journal of Forestry. 

12. Coop, Jonathan D.; Holsinger, Lisa; McClernan, Sarah; Parks, Sean A. 2015. Influences of previous wildfires on change, 
resistance, and resilience to reburning in a montane southwestern landscape. In: Keane, Robert E.; Jolly, Matt; Parsons, 
Russell; Riley, Karin. Proceedings of the large wildland fires conference; May 19-23, 2014; Missoula, MT. Proc. RMRS-P-
73. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. p. 273-276. 

13. Coop JD, Parks SA, McClernan SR, Holsinger LM. 2015. Influences of Prior Wildfires on Vegetation Response to 
Subsequent Fire in a Reburned Southwestern Landscape. Ecological Applications. 

14. Cordell et al. 2015. Wilderness Stewardship Today and What We Can Do to Improve It. Journal of Forestry. 
15. Davenport, J. M., B. R. Hossack, and W. H. Lowe. 2014. Partitioning the non-consumptive effects of predators on prey 

with complex life histories. Oecologia 176:149-155. 
16. Dratch, Landres et al. 2014. Wilderness Fellows Develop Monitoring measures for National Wildlife Refuges (abstract). 

50th National Wilderness Conference Proceedings. 303-304. 
17. Douglas, Watson et al. 2014. Model Variation for Social and Visitor Flow Conditions in the Boundary Waters Canoe Area 

Wilderness (abstract). 50th National Wilderness Conference Proceedings. 258. 
18. Dvorak, Robert G.; Borrie, William T.; Watson, Alan E. 2013. Personal wilderness relationships: Building on a 

transactional approach. Environmental Management. 52: 1518-1532. 
19. Dvorak, McCool et al. 2014. The Role of Higher Education in Shaping our Wilderness Future (abstract). 50th National 

Wilderness Conference Proceedings. 173.  
20. Eby, Lisa A.; Helmy, Olga; Holsinger, Lisa M.; Young, Michael K. 2014. Evidence of climate-induced range contractions in 

bull trout Salvelinus confluentus in a Rocky Mountain watershed, U.S.A. PLoS ONE. 9(6): e98812. 
21. Fox, et al. 50th National Wilderness Conference Proceedings. 2014. 387 pgs. 
22. Fox. 2014. Preface. 50th National Wilderness Conference Proceedings. 4. 
23. Fox et al. 2014. Science Track Summary: Science in the First 50 Years, Science in the Second 50 Years. 50th National 

Wilderness Conference Proceedings. 238-240.  
24. Fox, Hahn. 2014. We’ve Got One Foot in the Frying Pan and the other in the Pressure Cooker (abstract). 50th National 

Wilderness Conference Proceedings. 246. 
25. Fox et al. 2015. Lyndon Baines Johnson Signs the Wilderness Act into Law (Picture the Past). Journal of Forestry. 
26. Fox et al. 2015. Elwha River Dam Construction and Removal (Picture the Past). Journal of Forestry. 
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27. Fox et al. 2015. Science Informs Stewardship: Committing to a National Wilderness Science Agenda. Journal of Forestry. 
28. Friggens, Megan M.; Loehman, Rachel; Holsinger, Lisa; Finch, Deborah. 2014. Vulnerability of riparian obligate species 

to the interactive effect of fire, climate and hydrological change. Final Report for Interagency Agreement #13-IA-
11221632-006. Albuquerque, NM: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 
213 p. 

29. Fulé, P. Z., et al. 2014. Unsupported inferences of high-severity fire in historical dry forests of the western United 
States: response to Williams and Baker. Global Ecology and Biogeography, 23: 825–830. doi: 10.1111/geb.12136 

30. Ghimire, Cordell et al. 2014. American’s Perceived Values of Wilderness: Results from Value Based Audience 
Segmentation (abstract). 50th National Wilderness Conference Proceedings. 266-267.  

31. Ghimire, Ramesh; Cordell, Ken; Watson, Alan; Dawson, Chad; Green, Gary T. 2015. Results from the 2014 National 
Wilderness Manager Survey. Gen. Tech. Rep. RMRS-GTR-336. Fort Collins, CO: U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station. 96 p. 

32. Hansen, Watson et al. 2014. Civic Engagement Track Summary. 50th National Wilderness Conference Proceedings. 150-
152. 

33. Hessburg, Paul F.; Churchill, Derek J.; Larson, Andrew J.; Haugo, Ryan D.; Miller, Carol; Spies, Thomas A.; North, 
Malcolm P.; Povak, Nicholas A.; Belote, R. Travis; Singleton, Peter H.; Gaines, William L.; Keane, Robert E.; Aplet, 
Gregory H.; Stephens, Scott L.; Morgan, Penelope; Bisson, Peter A.; Rieman, Bruce E.; Salter, R. Brion; Reeves, Gordon 
H. 2015. Restoring fire-prone Inland Pacific landscapes: seven core principles. Landscape Ecology. 30(10): 1805-1835. 

34. Hahn, Landres. 2014. Framework to Evaluate Proposal Ecological Restoration Treatments in Wilderness (abstract). 50th 
National Wilderness Conference Proceedings. 247. 

35. Haire et al. 2013. Wilderness shapes contemporary fire size distributions across landscapes of the western United 
States. Ecosphere. 

36. Haire, Sandra L.; Miller, Carol; McGarigal, Kevin. 2015. Influence of landscape gradients in wilderness management and 
spatial climate on fire severity in the Northern Rockies USA, 1984 to 2010. In: Keane, Robert E.; Jolly, Matt; Parsons, 
Russell; Riley, Karin. Proceedings of the large wildland fires conference; May 19-23, 2014; Missoula, MT. Proc. RMRS-P-
73. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. p. 104-110. 

37. Hjerpe E, et al.  2016.  National and community market contributions of wilderness.  Society & Natural Resources (in 
press). 

38. Holmes TP, et al. 2015.  A synthesis of the economic values of wilderness.  Journal of Forestry. 
39. Holsinger, Lisa; Keane, Robert E.; Isaak, Daniel J.; Eby, Lisa; Young, Michael K. 2014. Relative effects of climate change 

and wildfires on stream temperatures: A simulation modeling approach in a Rocky Mountain watershed. Climatic 
Change. 124: 191-206. 

40. Hossack, B.R. and R.L. Newell. 2013. New distribution record for the rare limpet Acroloxus coloradensis (Henderson, 
1930) (Gastropoda: Acroloxidae) from Montana. The Nautilus. 127(1):40–41 

41. Hossack, Blake R., Winsor H. Lowe, Joy L. Ware, Paul Stephen Corn. 2013. Disease in a dynamic landscape: Host 
behavior and wildfire reduce amphibian chytrid infection. Biological Conservation. 157: 293–299. 

42. Hossack et al. 2013. Interactive effects of wildfire, forest management, and isolation on amphibian and parasite 
abundance. Ecological Applications. 

43. Hossack, B. R., Adams, M. J., Pearl, C. A., Wilson, K. W., Bull, E. L., Lohr, K., Patla, D., Pilliod, D. S., Jones, J. M., Wheeler, 
K. K., Mckay, S. P. And Corn, P. S. 2013. Roles of Patch Characteristics, Drought Frequency, and Restoration in Long-
Term Trends of a Widespread Amphibian. Conservation Biology, 27: 1410–1420. 

44. Hossack, B. R., Lowe, W. H., Webb, M. A. H., Talbott, M. J., Kappenman, K. M. and Corn, P. S. 2013. Population-level 
thermal performance of a cold-water ectotherm is linked to ontogeny and local environmental heterogeneity. 
Freshwater Biology. doi: 10.1111/fwb.12202 

45. Hossack et al. 2014. Management in pristine Areas to Address Amphibian Declines (abstract). 50th National Wilderness 
Conference Proceedings. 257. 

46. Hossack, Blake R., William R. Gould, Debra A. Patla, Erin Muths, Rob Daley, Kristin Legg, Paul Stephen Corn. 2015. 
Trends in Rocky Mountain amphibians and the role of beaver as a keystone species. Biological Conservation. 187:260–
269. doi:10.1016/j.biocon.2015.05.005 

47. Keane, R. E., R. A. Loehman, J. A. Clark, E. E. Smithwick, and C. Miller. 2015. Exploring interactions among multiple 
disturbance agents in forest landscapes: simulating effects of fire, beetles, and disease under climate change. In Ajith H. 
Perera, A. H., T. K. Remmel, and L. J. Buse, (Eds.). Modeling and Mapping Forest Landscape Patterns. Springer. 201-231. 

48. Keane, Robert E.; McKenzie, Donald; Falk, Donald A.; Smithwick, Erica A.H.; Miller, Carol; Kellogg, Lara-Karena B. 2015. 
Representing climate, disturbance, and vegetation interactions in landscape models. Ecological Modelling. 309-310: 33-
47. 

49. Larson et al. 2013. Latent resilience in ponderosa pine forest: effects of resumed frequent fire. Ecological Applications. 
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50. Landres, N., and P. Landres. 2014. How Much is Too Much? Evaluating Cumulative Impacts of Visitor, Administrative, 
Commercial and Science Uses (abstract). 50th National Wilderness Conference Proceedings. 246-247. 

51. Landres, P. 2014. Letting Wilderness be in the Anthropocene (abstract). 50th National Wilderness Conference 
Proceedings. 278. 

52. Landres, P. 2014. Wilderness Character Monitoring: Where are we Today and What can we Expect in the Future? 
(Abstract). 50th National Wilderness Conference Proceedings. 283. 

53. Landres, P. 2014. Special Provisions in Wilderness Legislation 1964 to 2014: Numbers, Types, and Impacts on 
Wilderness (abstract). 50th National Wilderness Conference Proceedings. 290. 

54. Landres, Peter; Barns, Chris; Boutcher, Steve; Devine, Tim; Dratch, Peter; Lindholm, Adrienne; Merigliano, Linda; 
Roeper, Nancy; Simpson, Emily. 2015. Keeping it wild 2: An updated interagency strategy to monitor trends in 
wilderness character across the National Wilderness Preservation System. Gen. Tech. Rep. RMRS-GTR-340. Fort Collins, 
CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 114 p. 

55. Matonis, M.; Hubbard, R.; Gebert, K.; Hahn, B.; Miller, S.; Regan, C. 2014. Future Forests Webinar Series, Webinar 
Proceedings and Summary: Ongoing Research and Management Responses to the Mountain Pine Beetle Outbreak. 
Proceedings RMRS-P-70. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research 
Station. 80 p. 

56. Miller C et al. 2013. A review of recent advances in risk analysis for wildfire management. International Journal of 
Wildland Fire. 

57. Miller, Carol. 2014. The contribution of natural fire management to wilderness fire science. International Journal of 
Wilderness. 20(2): 20-25. 

58. Miller. 2014. 50 Years of Progress in Wilderness Fire Science. 50th National Wilderness Conference Proceedings. 243-
244. 

59. Miller et al. 2014. Quantifying and Mapping the Climatic Diversity of the National Wilderness Preservation System: A 
Framework for Strategic Planning in a Changing World (abstract). 50th National Wilderness Conference Proceedings. 
263. 

60. Miller et al. 2014. Identifying Refugia from High Severity Fires in Wilderness (abstract). 50th National Wilderness 
Conference Proceedings. 325-326. 

61. Miller C, Aplet GH. 2015. Progress in wilderness fire science: embracing complexity. Journal of Forestry. 
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