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scientists
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spans an area containing 52% of the 
nation’s National Forest System lands 
(54 National Forests and Grasslands). 
In the lower 48 states, our territory 
also includes 55% of the nation’s 
BLM lands; 48% of the designated 
wildernesses; 37% of National Park 
Service lands; numerous other public 
and tribal lands; and 41% of the non-
urban/rural private lands.
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term databases for these areas. We also oversee activities on more than 260 Research Natural Areas and lead eco-
system management and research partnership projects in Arizona, Montana, New Mexico, and Nevada.
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New RMRS Series Publications

Cumulative watershed 
effects

Order   1

Whitebark pine  
ecosystem restoration

Order   2

Cumulative watershed effects of fuel management in the western United 
States. Elliot, William J.; Miller, Ina Sue; Audin, Lisa, eds. 2010. Gen. Tech. Rep. 
RMRS-GTR-231. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 299 p.

	 Fire suppression in the last century has resulted in forests with excessive 
amounts of biomass, leading to more severe wildfires, covering greater areas, 
requiring more resources for suppression and mitigation, and causing increased 
onsite and offsite damage to forests and watersheds. Forest managers are now 
attempting to reduce this accumulated biomass by thinning, prescribed fire, and 
other management activities. These activities will impact watershed health, 
particularly as larger areas are treated and treatment activities become more 
widespread in space and in time. Management needs, laws, social pressures, and 
legal findings have underscored a need to synthesize what we know about the 
cumulative watershed effects of fuel management activities. To meet this need, a 
workshop was held in Provo, Utah, in April, 2005, with 45 scientists and watershed 
managers from throughout the United States. At that meeting, it was decided that 
two syntheses on the cumulative watershed effects of fuel management would 
be developed, one for the eastern United States, and one for the western United 
States. For the western synthesis, 14 chapters were defined covering fire and 
forests, machinery, erosion processes, water yield and quality, soil and riparian 
impacts, aquatic and landscape effects, and predictive tools and procedures. We 
believe these chapters provide an overview of our current understanding of the 
cumulative watershed effects of fuel management in the western United States.

Online: http://www.fs.fed.us/rm/pubs/rmrs_gtr231.html

Management guide to ecosystem restoration treatments: Whitebark pine 
forests of the northern Rocky Mountains, U.S.A. Keane, Robert E.; Parsons, 
Russell A. 2010. Gen. Tech. Rep. RMRS-GTR-232. Fort Collins, CO: U.S. Depart-
ment of Agriculture, Forest Service, Rocky Mountain Research Station. 133 p.

	 Whitebark pine is declining across much of its range in North America because 
of the combined effects of mountain pine beetle epidemics, fire exclusion policies, 
and widespread exotic blister rust infections. This management guide summarizes 
the extensive data collected at whitebark pine treatment sites for three periods: 
(1) pre-treatment, (2) 1 year post-treatment, and (3) 5 years post-treatment (one 
site has a 10 year post-treatment measurement). Study results are organized here 
so that managers can identify possible effects of a treatment at their own site by 
matching it to the most similar treatment unit in this study, based on vegetation 
conditions, fire regime, and geographical area. This guide is based on the Restor-
ing Whitebark Pine Ecosystems study, which was initiated in 1993 to investigate 
the effects of various restoration treatments on tree mortality, regeneration, and 
vascular plant response on five sites in the northern Rocky Mountains. The ob-
jective was to enhance whitebark pine regeneration and cone production using 
treatments that emulate the native fire regime. Since data summaries are for 
individual treatment units, there are no analyses of differences across treatment 
units or across sites. 

Online: http://www.treesearch.fs.fed.us/pubs/34699



4 To order a publication, please see inside back cover

RMRS New Publications	 January—March 2010

A framework to evaluate proposals for scientific activities in wilderness. 
Landres, Peter, ed. 2010. Gen. Tech. Rep. RMRS-GTR-234WWW. Fort Collins, 
CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research 
Station. 74 p.

	 Every year, the four Federal wilderness management agencies—U.S. DOI 
Bureau of Land Management, Fish and Wildlife Service, National Park Service, 
and the USDA Forest Service—receive hundreds of proposals to conduct scientific 
studies within wilderness. There is no consistent and comprehensive framework 
for evaluating such proposals that accounts for the unique legal requirements of 
conducting such work inside wilderness, specifically the primary mandate of the 
1964 Wilderness Act to “preserve wilderness character.” This mandate demands that 
the standard for approving scientific activities be higher inside wilderness than in 
other areas. This evaluation framework provides an approach for thinking through 
and documenting how proposals for scientific activities in wilderness may be evalu-
ated in these wilderness management agencies based on four sequential filters:  
(1) Initial Review Filter, (2) Quality of Proposal Filter, (3) Legal and Policy Filter, 
and (4) Impacts and Benefits Filter. By using this framework, managers and 
scientists alike know up-front how proposals will be evaluated, fostering better 
communication. This framework aims to reduce conflict, help make defensible 
decisions, and document how those decisions are made. Our goals in developing 
this framework are to increase the relevance of science to improving wilderness 
stewardship and to bring the benefits of wilderness to society while preserving 
wilderness character. 

Online: http://www.fs.fed.us/rm/pubs/rmrs_gtr234.html

Wildfire risk and hazard: procedures for the first approximation. Calkin, 
David E.; Ager, Alan A.; Gilbertson-Day, Julie, eds. 2010. Gen. Tech. Rep. RMRS-
GTR-235. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky 
Mountain Research Station. 62 p.

	 This report was designed to meet three broad goals: (1) evaluate wildfire hazard on 
Federal lands; (2) develop information useful in prioritizing where fuels treatments and 
mitigation measures might be proposed to address significant fire hazard and risk; and  
(3) develop risk-based performance measures to document the effectiveness of fire 
management programs. The research effort described in this report is designed to 
develop, from a strategic view, a first approximation of how fire likelihood and fire 
intensity influence risk to social, economic, and ecological values at the national 
scale. The approach uses a quantitative risk framework that approximates expected 
losses and benefits to highly valued resources from wildfire. Specifically, burn prob-
abilities and intensities are estimated with a fire simulation model and are coupled 
with spatially explicit data on human and ecological values and fire-effects response 
functions to estimate the percent loss or benefit. This report describes the main 
components of the risk framework, including the burn probability models, highly 
valued resource data, and development of response functions, and illustrates the 
application to the State of Oregon. The State of Oregon was selected for prototype 
due to the wide range of variability in ecoregions represented in the state. All of 
the highly valued resource themes were represented in the mix of developed and 
natural resources present in the state. National risk and hazard approximation 
results for the Continental United States are available at the following location: 
www.fs.fed.us/wwetac/wflc/.

Online: http://www.fs.fed.us/rm/pubs/rmrs_gtr235.html

Wilderness scientific 
study proposals

Online Only

Wildfire risk  
and hazard

Order   3
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Journals and Other Publications
Obtain the following publications through university libraries, the publisher, or other outlets. Forest Service employees may 

request these items from the National Forest Service Library at FSLibrary-DocsFC@fs.fed.us or telephone: (970) 498-1205. We 
have also provided links to electronic copies when available.

Air, water, and aquatic environments
Biomass burning and urban air pollution over the Central Mexican 

Plateau. Crounse, J.D.; DeCarlo, P.F.; Blake, D.R.; and others. 2009. 
Atmospheric Chemistry and Physics. 9: 4929-4944. Online: http://
www.treesearch.fs.fed.us/pubs/33779.

Carbon pools and fluxes in small temperate forest landscapes: Vari-
ability and implications for sampling design. Bradford, John B.; 
Weishampel, Peter; Smith, Marie-Louise; Kolka, Randall; Birdsey, 
Richard A.; Ollinger, Scott V.; Ryan, Michael G. 2010. Forest Ecology 
and Management. 259: 1245-1254. Online: http://www.treesearch.
fs.fed.us/pubs/34663.

Declining annual streamflow distributions in the Pacific Northwest 
United States, 1948-2006. Luce, C. H.; Holden, Z. A. 2009. Geophysi-
cal Research Letters. 36: L16401. doi:10.1029/2009GL039407. 6 p. 
Online: http://www.treesearch.fs.fed.us/pubs/34431.

Do riparian plant community characteristics differ between Tamarix 
(L.) invaded and non-invaded sites on the upper Verde River, Ari-
zona? Johnson, Tyler D.; Kolb, Thomas E.; Medina, Alvin L. 2009. 
Biological Invasions: doi10.1007/s10530-009-9658-2. Online: http://
www.treesearch.fs.fed.us/pubs/34105.

Effects of climate change on Forest Service strategic goals. U.S. 
Department of Agriculture, Forest Service  2010. Short Subjects from 
SAP 4.4 National Forests, No. 2. Fort Collins, CO: U.S. Department 
of Agriculture, Forest Service, Rocky Mountain Research Station. 2 p. 
Online: http://www.treesearch.fs.fed.us/pubs/34701.

Effects of forest biomass use on watershed processes in the western 
United States. Elliot, William J. 2010. Western Journal of Applied 
Forestry. 25(1):12-17. Online: http://www.treesearch.fs.fed.us/
pubs/34478.

Emissions of trace gases and aerosols during the open combustion 
of biomass in the laboratory. McMeecking, Gavin R.; Kreidenweis, 
Sonia M.; Baker, Stephen; Carrico, Christian M.; Chow, Judith C.; 
Collett, Jeffrey L. Jr.; Hao, Wei Min; Holden, Amanda S.; Kirchstetter, 
Thomas W.; Malm, William C.; Moosmuller, Hans; Sullivan, Amy P.; 
Wold, Cyle E. 2009. Journal of Geophysical Research. 114: D19210. 
Online: http://www.treesearch.fs.fed.us/pubs/34677.

Essentials of LIDAR multiangle data processing methodology for 
smoke polluted atmospheres. Kovalev, V.A.; Petkov, A.; Wold, C.; 
Urbanski, S.; Hao, W.M. 2009. Missoula, Montana. National Institute 
of Research & Development for Optollectronics: 7-9. Online: http://
www.treesearch.fs.fed.us/pubs/34680.

Impacts of forest management on runoff and erosion. Elliot, William 
J.; Glaza, Brandon D. 2009. Proceedings of the Third Interagency 
Conference on Research in the Watersheds; 8-11 September 2008; 
Estes Park, CO. U.S. Geological Survey Scientific Investigations 
Report 2009-5049: 117-127. Online: http://www.treesearch.fs.fed.
us/pubs/34683.

Linkages between forest soils and water quality and quantity. Neary, 
Daniel G.; Ice, George G.; Jackson, C. Rhett. 2009. Forest Ecology 

and Management. 258: 2269-2281. Online: http://www.treesearch.
fs.fed.us/pubs/34674.

Process-based principles for restoring river ecosystems. Beechie, 
Timothy J.; Sear, David A.; Olden, Julian D.; Pess, George R.; Buffington, 
John M.; Moir, Hamish; Roni, Philip; Pollock, Michael M. 2010. 
Bioscience. 60(3): 209-222.

Shifting dominance of riparian Populus and Tamarix along gradients 
of flow alteration in western North American rivers. Merritt, David 
M.; Poff, N. LeRoy. Ecological Applications. 20(1): 135-152. Online: 
http://www.treesearch.fs.fed.us/pubs/34668.

Terrestrial-style slow-moving earthflow kinematics in a submarine 
landslide complex. Mountjoy, Joshu J.; McKean, Jim; Barnes, Philip 
M.; Pettinga, Jarg R. 2009. Marine Geology. 267: 114-127.

Trace gas and particle emissions from domestic and industrial 
biofuel use and garbage burning in central Mexico. Christian, T.J.; 
Yokelson, R.J.; Cardenas, B.; and others. 2010. Atmospheric Chem-
istry and Physics. 10: 565-584. Online: http://www.treesearch.fs.fed.
us/pubs/34758.

Understanding the science of climate change: Talking points—
Impacts to the Atlantic Coast. Loehman, Rachel; Anderson, Greer. 
2009. Natural Resource Report NPS/NRPC/NRR—2009/095. Fort 
Collins, CO: U.S. Department of the Interior, National Park Service, 
Natural Resource Program Center. 32 p.

Understanding the science of climate change: Talking points—Impacts 
to prairie potholes and grasslands. Loehman, Rachel. 2009. Natural 
Resource Report NPS/NRPC/NRR—2009/138. Fort Collins, CO: U.S. 
Department of the Interior, National Park Service, Natural Resource 
Program Center. 31 p.

Understanding the science of climate change: Talking points—
Impacts to western mountains and forests. Loehman, Rachel. 2009. 
Natural Resource Report NPS/NRPC/NRR—2009/090. Fort Collins, 
CO: U.S. Department of the Interior, National Park Service, Natural 
Resource Program Center. 32 p. Online: http://www.treesearch.fs.fed.
us/pubs/33773

Water quality trends in the Entiat River subbasin: 2007-2008. Bookter, 
Andy; Woodsmith, Richard D.; McCormick, Frank H.; Polivka, Karl 
M. 2009. Res. Note PNW-RN-563. Portland, OR: U.S. Department 
of Agriculture, Forest Service, Pacific Northwest Research Station. 
26 p. Online: http://www.treesearch.fs.fed.us/pubs/34291.

Fire, fuel, and smoke
After action reviews [fire]—who conducts them? Black, Anne E.; 

Sutcliffe, Kathleen; Barton, Michelle. 2009. Fire Management Today. 
69(3): 15-17.

Effects of biomass removal treatments on stand-level fire charac-
teristics in major forest types of the northern Rocky Mountains. 
Reinhardt, Elizabeth D.; Holsinger, Lisa; Keane, Robert. 2010. West-
ern Journal of Applied Forestry. 25(1): 34-41. Online: http://www.
treesearch.fs.fed.us/pubs/34706.



6 To order a publication, please see inside back cover

RMRS New Publications	 January—March 2010

The effects of wildfire on native tree species in the middle Rio Grande 
bisques of New Mexico. Johnson, Brad; Merritt, David. 2009. Fort 
Collins: Colorado State University. 45 p. Online: http://www.treesearch.
fs.fed.us/pubs/34669.

Evaluating the ecological benefits of wildfire by integrating fire and 
ecosystem simulation models. Keane, Robert E.; Karau, Eva. 2010. 
Ecological Modelling. 221: 1162-1172.

Determination of smoke plume and layer heights using scanning lidar 
data. Kovalev, Vladimir A.; Petkov, Alexander; Wold, Cyle; Urbanski, 
Shawn; Hao, Wei Min. 2009. Applied Optics. 48(28): 5287-5294. Online: 
http://www.treesearch.fs.fed.us/pubs/34681.

Fine fuel heating by radiant flux. Frankman, David; Webb, Brent W.; But-
ler, Bret W.; Latham, Don J. 2010. Combustion Science and Technology. 
182: 215-230. Online: http://www.treesearch.fs.fed.us/pubs/34711.

Flame interactions and burning characteristics of two live leaf samples. 
Pickett, Brent M.; Isackson, Carl; Wunder, Rebecca; Fletcher, Thomas 
H.; Butler, Bret W.; Weise, David R. 2009. International Journal of 
Wildland Fire. 18: 865-874. Online: http://www.treesearch.fs.fed.us/
pubs/34672.

Forest treatment residues for thermal energy compared with disposal 
by onsite burning: Emissions and energy return. Jones, Greg; Loeffler, 
Dan; Calkin, David; Chung, Woodam. 2010. Biomass and Bioenergy. 11 p. 
In press, but available online: doi: 10. 1016/j. biombioe.2010.01.016. 

The key decision log: Facilitating high reliability and organizational 
learning. Black, Anne E. 2009. Fire Management Today. 69(2): 5-10.

Lessons learned from prescribed fire in ponderosa pine forests of 
the southern Sierra Nevada. Bagne, Karen E.; Purcell, Kathryn L. 
2009. In: Rich, T. D.; Arizmendi, C.; Demarest, D.; Thompson, C., eds. 
Tundra to tropics: Connecting birds, habitats and people; proceedings 
of the 4th international Partners in Flight conference; February 13-16 
2008; McAllen, TX. Partners in Flight: 679-690. Online: http://www.
treesearch.fs.fed.us/pubs/34413.

A method for mapping fire hazard and risk across multiple scales 
and its application in fire management. Keane, Robert E.; Drury, 
Stacy A.; Karau, Eva C.; Hessburg, Paul F.; Reynolds, Keith M. 2010. 
Ecological Modeling. 221: 2-18. Online: http://www.treesearch.fs.fed.
us/pubs/34708.

Modeling fuel succession. Davis, B. H.; van Wagtendonk, J.; Beck, J.;  van 
Wagtendonk, K. 2009. Fire Management Today. 69(2): 18-21.

Monitoring post-wildfire vegetation response with remotely sensed 
time-series data in Spain, USA and Israel. van Leeuwen, Willem 
J.D.; Casady, Grant M.; Neary, Daniel G.; Bautista, Susana; Alloza, Jose 
Antonio; Carmel, Yohay; Wittenberg, Lea; Malkinson, Dan; Orr, Barron 
J. 2010. International Journal of Wildland Fire. 19: 75-93. Online: http://
www.treesearch.fs.fed.us/pubs/34538.

A multi-disciplinary approach to fire management strategy, suppres-
sion costs, community interaction, and organizational performance. 
Black, Anne E.; Gebert, Krista; McCaffrey, Sarah; Steelman, Toddi; 
Canton-Thompson, Janie. 2009. Fire Management Today 69(2): 11-14.

Observations of bird numbers and species following a historic wildfire 
in Arizona ponderosa pine forest. Folliott, Peter F.; Stropki, Cody L.; 
Chen, Hui. 2009. Journal of the Arizona-Nevada Academy of Science. 
41(1): 16-23. Online: http://www.treesearch.fs.fed.us/pubs/34682.

Post-wildland fire desertification: Can rehabilitation treatments 
make a difference? Neary, Daniel G. 2009. Fire Ecology. (5)1: 129-
144. Online: http://www.treesearch.fs.fed.us/pubs/34675.

A surface fuel classification for estimating fire effects. Lutes, Duncan 
C.; Keane, Robert E.; Caratti, John F. 2009. International Journal of 
Wildland Fire. 18: 802-814. Online: http://www.treesearch.fs.fed.
us/pubs/34679.

Use of artificial landscapes to isolate controls on burn probability. 
Parisien, M.-A.; Miller, C.; Ager, A.A.; Finney, M.A. 2010. Land-
scape Ecology 25: 79-94. 

Forests and woodlands ecosystems
Applying ecological insights to increase productivity in tropical 

plantations. Binkley, Dan; Laclau, Jean-Paul; Stape, José Luiz; 
Ryan, Michael G. 2010. Forest Ecology and Management. 259: 
1681-1683.

Bark beetle-caused mortality in a drought-affected ponderosa pine 
landscape in Arizona, USA. Negròn, José  F.; McMillin, Joel D.; 
Anhold, John A.; Coulson, Dave. 2009. Forest Ecology and Man-
agement. 257: 1353-1362. Online: http://www.treesearch.fs.fed.us/
pubs/31938.

The Brazil Eucalyptus potential productivity project: influence of 
water, nutrients and stand uniformity on wood production. Stape, 
José Luiz; Binkley, Dan; Ryan, Michael G.; and others. 2010. Forest 
Ecology and Management. 259: 1684-1694.

Congruent climate-related genecological responses from molecular 
markers and quantitative traits for western white pine (Pinus 
monticola). Richardson, B.A.; Rehfeldt, G.E.; Kim, M-S. 2009. In-
ternational Journal of Plant Science. 170: 1120-1131. Online: http://
www.treesearch.fs.fed.us/pubs/34670.

Co-occurrence of the invasive banded and European elm bark 
beetles (Coleoptera: Scolytidae) in North America. Lee, Janna 
C.; Aguayo, Ingrid; Aslin, Ray; Durham, Gail; Hamud, Shakeeb M.; 
Moltzan, Beruce D.; Munson, A. Steve; Negròn, José  F.; Peterson, 
Travis; Ragenovich, Iral R.; Witcosky, Jeffrey J.; Seybold, Steven 
J. 2009. Annals of the Entomological Society of America. 102(3): 
426-436. Online: http://www.treesearch.fs.fed.us/pubs/33183.

Effects of fuel treatments on carbon-disturbance relationships in 
forests of the northern Rocky Mountains. Reinhardt, Elizabeth; 
Holsinger, Lisa. 2010. Forest Ecology and Management. 259: 
1427-1435.

Effects of irrigation on water use and water use efficiency in two 
fast growing Eucalyptus plantations. Hubbard, Robert M.; Stape, 
José; Ryan, Michael G.; Almeida, Auro C.; Rojas, Juan. 2010. Forest 
Ecology and Management. 259: 1714-1721.

Emerging themes in the ecology and management of North Ameri-
can forests. Sharik, Terry L.; Adair, William; Baker, Fred A.; Battaglia, 
Michael; and others. 2010. International Journal of Forestry Research. 
2010: Article ID 964360. 11 p. doi: 10.1155/2020/964260. Online: 
http://www.treesearch.fs.fed.us/pubs/34665.

Estimating root biomass and distribution after fire in a Great Basin 
woodland using cores and pits. Rau, Benjamin M.; Johnson, Dale 
W.; Chambers, Jeanne C.; Blank, Robert R.; Lucchesi, Annmarie. 
2009. Western North American Naturalist. 69(4): 459-468. Online: 
http://www.treesearch.fs.fed.us/pubs/34236.

Explaining growth of individual trees: Light interception and ef-
ficiency of light use by Eucalyptus at four sites in Brazil. Binkley, 
Dan; Stape, José Luiz; Bauerele, William L.; Ryan, Michael G. 2010. 
Forest Ecology and Management. 259: 1704-1713.
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Factors controlling Eucalyptus productivity: How water availability 
and stand structure alter production and carbon allocation. Ryan, 
Michael G.; Stape, José Luiz; Binkley, Dan; and others. 2010. Forest 
Ecology and Management. 259: 1694-1703.

Fall fertilization of Pinus resinosa seedlings: Nutrient uptake, cold 
hardiness, and morphological development. Islam, M. Anisul;  
Apostol, Kent G.; Jacobs, Douglass F.; Dumroese, R. Kasten. 2009. An-
nals of Forest Science. 66: 704. Online: http://www.treesearch.fs.fed.
us/pubs/34664.

The flight periodicity, attack patterns, and life history of Dyocoetes 
confusus Swaine (Coleoptera: Curculionida: Scolytinae), the 
western balsam bark beetle, in north central Colorado. Negròn, 
José F.; Popp, John B. 2009. Western North American Naturalist 69(4): 
447-458. Online: http://www.treesearch.fs.fed.us/pubs/34673.

Forest soil disturbance monitoring protocol: Volume I: Rapid assess-
ment. Page-Dumroese, Deborah S.; Abbott, Ann M.; Rice, Thomas 
M. 2009. Gen. Tech. Rep. WO-GTR-82a. Washington, DC: U.S. 
Department of Agriculture, Forest Service. 31 p. Online: http://www.
treesearch.fs.fed.us/pubs/34427.

Forest soil disturbance monitoring protocol: Volume II: Supple-
mentary methods, statistics, and data collection. Page-Dumroese, 
Deborah S.; Abbott, Ann M.; Rice, Thomas M. 2009.  Gen. Tech. Rep. 
WO-GTR-82b. Washington, DC: U.S. Department of Agriculture, Forest 
Service. 64 p. Online: http://www.treesearch.fs.fed.us/pubs/34426.

Maintaining soil productivity during forest or biomass-to-energy 
thinning harvests in the western United States. Page-Dumroese, 
Deborah S.; Jurgensen, Martin; Terry, Thomas. 2010. Western Journal 
of Applied Forestry. 25(1): 5-11. Online: http://www.treesearch.fs.fed.
us/pubs/34236.

Modelling spruce bark beetle infestation probability.  Zolubas, Paulius; 
Negròn, José ; Munson, A. Steven. 2009.  Baltic Forestry. 15(1): 23-27. 
Online: http://www.treesearch.fs.fed.us/pubs/34430.

National Forest management options in response to climate change. 
U.S. Department of Agriculture, Forest Service  2009. Short Subjects 
from SAP 4.4 National Forests, No. 1. Fort Collins, CO: U.S. Depart-
ment of Agriculture, Forest Service, Rocky Mountain Research Station. 
2 p. Online: http://www.treesearch.fs.fed.us/pubs/34702.

Restoring whitebark pine forests of the northern Rocky Mountains, 
USA. Keane, Robert E.; Parsons, Russell A. 2010. Ecological Restora-
tion. 28(1): 56-70.

Science-management collaborations: Developing adaptation options 
for National Forests. U.S. Department of Agriculture, Forest Service  
2010. Short Subjects from SAP 4.4 National Forests, No. 3. Fort 
Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky 
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