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Sediment
transport

27

Sediment transport data and related information for selected coarse-
bed streams and rivers in Idaho. 2004. King, John G.; Emmett, William W ;
Whiting, Peter J.; Kenworthy, Robert P.; Barry, Jeffrey J. Gen. Tech. Rep.
RMRS-GTR-131. Fort Collins, CO: U.S. Department of Agriculture, Forest
Service, Rocky Mountain Research Station. 26 p. Also available: http://
www.fs.fed.us/rm/pubs/rmrs_gtr131.html

This report and associated Web site files provide sediment transport and
related data for coarse-bed streams and rivers to potential users. Information on
bedload and suspended sediment transport, streamflow, channel geometry,
channel bed material, floodplain material, and large particle transport is
provided for 33 study reaches in Idaho that represent a wide range of drainage
areas, average annual streamflows, channel gradients, and substrate sizes. All
the study reaches have a coarser layer of surface bed material overlaying finer
subsurface material.

Fire

Page 2

28

Postfire mortality of ponderosa pine and Douglas-fir: a review of
methods to predict tree death. Fowler, James F.; Sieg, Carolyn Hull. 2004.
Gen. Tech. Rep. RMRS-GTR-132. Fort Collins, CO: U.S. Department of Agricul-
ture, Forest Service, Rocky Mountain Research Station. 25 p. Also available:
http://www.fs.fed.us/rm/pubs/rmrs_gtr132.html

This review focused on the primary literature that described, modeled, or
predicted the probability of postfire mortality in ponderosa pine (Pinus ponde-
rosa), and Douglas-fir (Pseudotsuga menziesii). The methods and measurements
that were used to predict postfire tree death tended to fall into two general
categories: those focusing on measuring important aspects of fire behavior, the
indirect but ultimate cause of mortality; and those focusing on tissue damage
due to fire, the direct effect of fire on plant organs. Of the methods reviewed in
this paper, crown scorch volume was the most effective, easiest to use, and most
popular measurement in predicting postfire mortality in both conifer species. In
addition to this direct measure of foliage damage, several studies showed the
importance and utility of adding a measurement of stem (bole) damage. There
is no clear method of choice for this, but direct assessment of cambium condition
near the tree base is widely used in Douglas-fir. This review did not find clear
postfire survivability differences between the two species. The literature also
does not show a consistent use of terminology; we propose a standard set of terms
and their definitions.
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Picea spp.
variation

29

Interspecific and intraspecific variation in Picea engelmannii and its
congeneric cohorts: biosystematics, genecology, and climate change.
Rehfeldt, Gerald E. 2004. Gen. Tech. Rep. RMRS-GTR-134. Fort Collins, CO:
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research
Station=. 18 p. Also available: http:/www.fs.fed.us/rm/pubs/rmrs_gtr134.html

A series of common garden studies of 336 populations representing Picea
engelmannii, P. pungens, P. glauca, P. mexicana, and P. chihuahuana provided
as many as 13 growth and morphologic characters pertinent to biosystematics
and genecology. Canonical discriminant analyses discretely segregated popula-
tions of P. pungens and P. chihuahuana while positioning P. engelmannii
populations along a continuum anchored by Southwestern United States popu-
lations at one extreme and those classified as hybrids of P. engelmannii with P.
glauca on the other. A population of P. mexicana was closely aligned with
Southwest populations of P. engelmannii, while populations of P. glauca were
intermixed with and peripheral to those identified as hybrid.

Southwestern
grasslands

30

Assessment of grassland ecosystem conditions in the Southwestern
United States. Volume 1. Finch, Deborah M., ed. 2004. Gen. Tech. Rep. RMRS-
GTR-135-vol.1. Fort Collins, CO: U.S. Department of Agriculture, Forest Ser-
vice, Rocky Mountain Research Station. 167 p. Also available: http:/www.fs.fed.us/
rm/pubs/rmrs_gtr135_vol1l.html

This report is volume 1 of a two-volume ecological assessment of grassland
ecosystems in the Southwestern United States. Broadscale assessments are
syntheses of current scientific knowledge, including a description of uncertain-
ties and assumptions, to provide a characterization and comprehensive descrip-
tion of ecological, social, and economic components within an assessment area.
Volume 1 of this assessment focuses on the ecology, types, conditions, and
management practices of Southwestern grasslands. The second volume, due to
be published in 2005, describes wildlife and fish species, their habitat require-
ments, and species-specific management concerns in Southwestern grasslands.
A primary purpose of Volume 1 is to provide information to employees of the
National Forest System for managing grassland ecosystems and landscapes,
both at the Forest Plan level for Plan amendments and revisions, and at the
project level to place site-specific activities within the larger framework. This
volume should also be useful to State, municipal, and other Federal agencies,
and to private landowners who manage grasslands in the Southwestern United
States.

Range
restoration

31

Restoring western ranges and wildlands. Monsen, Stephen B.; Stevens,
Richard; Shaw, Nancy L., comps. 2004. Gen. Tech. Rep. RMRS-GTR-136-vol-1,
RMRS-GTR-136-vol-2, and RMRS-GTR-136-vol-3. Fort Collins, CO: U.S. De-
partment of Agriculture, Forest Service, Rocky Mountain Research Station.
Pages 1-884 plus appendices and indexes. Also available: http:/www.fs.fed.us/
rm/pubs/rmrs_gtr136.html

This work, in three volumes, provides background on philosophy, processes,
plant materials selection, site preparation, and seed and seeding equipment for
revegetating disturbed rangelands, emphasizing use of native species. The 29
chapters include guidelines for planning, conducting, and managing, and con-
tain a compilation of rangeland revegetation research conducted over the last
several decades to aid practitioners in reestablishing healthy communities and
curbing the spread of invasive species.
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Shrubs

32

Wildland shrubs of the United States and its territories: thamnic
descriptions: volume 1. Francis, John K., ed. 2004. Gen. Tech. Rep. IITF-GTR-26.
San Juan, PR: U.S. Department of Agriculture, Forest Service, International
Institute of Tropical Forestry, and Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station. 830 p.

A discussion of the general characteristics of shrubs as a life form and their
distribution within the United States is followed by 311 short monographs
containing general descriptions, ranges, ecology, reproductive habits, growth
and management, and benefits to humans, animals, and the environment.

Silviculture
proceedings

33

Silviculture in special places: proceedings of the National Silviculture
Workshop; 2003 September 8—11; Granby, CO. Proceedings RMRS-P-34. Fort
Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain
Research Station. 255 p. Also available: http:/www.fs.fed.us/rm/pubs/
rmrs_p034.html

This proceedings presents a compilation of 20 manuscripts and five posters
summarizing results of research studies and management projects conducted
throughout the United States in areas with special natural resource values.
Topics include the restoration of various fire dependent forest ecosystems,
studies of historical ecology, use of genetics in silviculture, development of old
growth and late-successional prescriptions, documenting natural regeneration
in burned areas, comparisons of cutting methods, coping with advancing blister
rust, delineation of rare aspen forests, two-aged management in Appalachian
hardwoods, forest soil productivity, managing a recreation river, and forest
structure/burn severity relationships.

Plot
sampling

34

Sampling using a fixed number of trees per plot. Schreuder, Hans T. 2004.
Res. Note RMRS-RN-17. Fort Collins, CO: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Research Station. 6 p. Also available: http:/
www.fs.fed.us/rm/pubs/rmrs_rn017.html

Density based sampling is often considered attractive. For example, variable
radius plot (VRP) sampling is popular because it avoids the excessive sampling
of small trees. We show here that the procedure of using plots in the field to obtain
a fixed number of trees per plot is undesirable since it unnecessarily violates
some key issues regarding probabilistic sampling. The fact that it may have
small bias in some simulation studies does not prove that it is a satisfactory
procedure since realistic situations can invariably be found or constructed where
bias will be serious.

Mine spoil
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35

Salt content determination for bentonite mine spoil: saturation ex-
tracts versus 1:5 extracts. Voorhees, Marguerite E.; Uresk, Daniel W. 2004.
Res. Note RMRS-RN-18. U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 5 p. Also available: http:/www.fs.fed.us/rm/pubs/
rmrs_rn018.html

The reliability of estimating salt content in saturated extracts from 1:5
(1spoil:5water) extract levels for bentonite mine spoil was examined by regres-
sion analyses. Nine chemical variables were examined. The significant relation-
ships we found suggest that 1:5 extracts can be used to reliably estimate salinity
of bentonite mine spoils with less effort and expense.
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Fungi

36

Roles of woody root-associated fungi in forest ecosystem processes:
recent advances in fungal identification. Hoff, Jill A.; Klopfenstein, Ned B.;
Tonn, Jonalea R.; McDonald, Geral I.; Zambino, Paul J.; Rogers, Jack D.; Peever,
Tobin L.; Carris, Lori M. 2004. Res. Pap. RMRS-RP-47. Fort Collins, CO: U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station.
6 p. Also available: http://www.fs.fed.us/rm/pubs/rmrs_rp047.html

Interactions between fungi and woody roots may be critical factors that
influence diverse forest ecosystems processes, such as wood decay (nutrient
recycling); root diseases and their biological control; and endophytic epiphytic,
and mycorrhizal symbioses. However, few studies have characterized the
diversity and the spatial and temporal distribution of woody root-associated
fungi in forest ecosystems. Molecular genetic techniques that facilitate fungal
identification are now available to help investigate complex and dynamic
interactions of these fungi.

Emory oak

37

Transpiration and multiple use management of thinned Emory oak
coppice. Shipek, D. Catlow; Ffolliott, Peter F.; Gottfried, Gerald J.; DeBano,
Leonard F. 2004. Res. Pap. RMRS-RP-48. Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station. 8 p. Also avail-
able: http://www.fs.fed.us/rm/pubs/rmrs_rp048.html

The effects of thinning Emory oak (Quercus emoryi) coppice on transpiration
have been estimated by the heat-pulse velocity (HPV) method. Rootstocks of
trees harvested for fuelwood were thinned to one, two, and three dominant
stump-sprouts or left as unthinned controls. Differences in transpiration rates
of the thinned coppice were found for each treatment and the control. Earlier
research has also shown that thinning of Emory oak stump-sprouts influences
the growth and volume of the residual coppice and its value for wildlife habitats.
Therefore, a decision matrix is presented to help in the management of thinned
Emory oak coppice for optimal combinations of water, wood, and wildlife
benefits.

Road noise
and the
Mexican
spotted owl

38

Sound recordings of road maintenance equipment on the Lincoln
National Forest, New Mexico. Delaney, D. K.; Grubb, T. G. 2004. Res. Pap.
RMRS-RP-49. Fort Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Research Station. 56 p. Also available: http:/www.fs.fed.us/
rm/pubs/rmrs_rp049.html

The purpose of this pilot study was to record, characterize, and quantify road
maintenance activity in Mexican spotted owl (Strix occidentalis lucida) habitat
to gauge potential sound level exposure for owls during road maintenance
activities. We measured sound levels from three different types of road mainte-
nance equipment (rock crusher/loader, dozer/roller, and grader), from seven
distances (30, 60, 120, 180, 240, 320, and 400 m), in two different habitat types
(forested and meadow sites) on the Lincoln National Forest, New Mexico, on 22—
23 October 2002 to determine how sound varied over distance, habitat type,
topography, and stimulus type. Based on our previous sound research with this
species, it appears that spotted owls are capable of hearing all the sound sources
tested during this pilot study out to distances of at least 400 m.

Page 5
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Wood wastes

39

Wood wastes and residues generated along the Colorado Front Range
as a potential fuel source. Ward, Julie E.; Mackes, Kurt H.; Lynch, Dennis
L. 2004. Res. Pap. RMRS-RP-50. Fort Collins, CO: U.S. Department of Agricul-
ture, Forest Service, Rocky Mountain Research Station. 9 p. Also available: http:/
/www.fs.fed.us/rm/pubs/rmrs_rp050.html

This project was initiated to determine the availability of wood wastes and
residues for use as fuel in cement kilns and power plants located along the
Colorado Front Range. Research was conducted through literature searches,
phone surveys, personal communications, and public meetings to determine the
types of wood wastes and residues that are generated. Four main sources were
identified: municipal solid waste, construction and demolition debris, primary
and secondary wood processing residues, and forest residues. Quantities of wood
wastes and residues generated were estimated, separated into components, and
further evaluated to determine availability for recovery and utilization. Overall,
the results of this project made it evident that substantial quantities of wood
wastes and residues exist. However, the recovery costs currently present a
significant barrier to utilizing this material as an alternative fuel.

Elk habitat

Page 6

40

Refinement of the Arc-Habcap model to predict habitat effectiveness
for elk. Benkobi, Lakhdar; Rumble, Mark A.; Brundige, Gary C.; Millspaugh,
Joshua J. 2004. Res. Pap. RMRS-RP-51. Fort Collins, CO: U.S Department of
Agriculture, Forest Service, Rocky Mountain Research Station. 18 p. Also
available: http:/www.fs.fed.us/rm/pubs/rmrs_rp051.html

Wildlife habitat modeling is increasingly important for managers who need to
assess the effects of land management activities. We evaluated the performance
of a spatially explicit deterministic habitat model (Arc-Habcap) that predicts
habitat effectiveness for elk. We used five years of radio-telemetry locations of elk
from Custer State Park (CSP), South Dakota, to test predicted habitat effective-
ness by the model. Arc-Habcap forage and cover-forage proximity components
predicted elk distribution in CSP. However, the cover component failed to predict
elk distribution in CSP. Habitat effectiveness calculated as the geometric mean
of the model components failed to predict elk distribution and resulted in under-
utilization of habitats predicted to be good and over-utilization of habitats
predicted to be poor. We developed a new formula to calculate habitat effective-
ness as an arithmetic average of the model components that weighted forage
more than cover or cover-forage proximity. The new formula predicted actual elk
distribution across categories of habitat effectiveness. Elk selected cover and
forage areas £100 m from cover-forage edges. Arc-Habcap predicted that areas
adjacent to roads were not usable by elk. Elk used areas adjacent to primary
roads, but use was less than the proportional area comprised for primary roads,
and about equal to proportional area adjacent to secondary roads and primitive
roads. All sapling/pole and mature structural stages of ponderosa pine (Pinus
ponderosa) were considered as both forage and cover by Arc-Habcap and conse-
quently considered optimal in the cover-forage model component. We suggested
revisions for both the cover-forage proximity component and areas adjacent to
roads.
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New to Our Web Site: Fuels Planning Fact Sheets

The geographic focus of the “Fuels Planning Science
Synthesis and Integration” project (known as the Fuels
Synthesis Project) is on the dry forests of the Western
United States. Project goals include developing acces-
sible analyses, protocols, and tools; writing peer-reviewed
documents that synthesize and integrate the ecological
and social science relevant to fuels treatments; and
delivering these products in a user-friendly format. Tar-
get audiences include fuels management specialists,
resource specialists, National Environmental Policy Act
(NEPA) planning team leaders, line officers in the USDA
Forest Service and the Department of the Interior; com-
munity leaders; and educators.

Teams of scientific experts from public agencies, their
management counterparts, and university researchers
across the country are working in the four key topic areas
todevelop a variety of information products for the target
audiences. The fact sheets are part of the ongoing infor-
mation program. Look for current and future fact sheets
in the Rocky Mountain Research Station (RMRS) Re-
search Note (RN) series:

RMRS-RN-19: Overview of the Project
RMRS-RN-20: Economic Uses

RMRS-RN-21: Social Issues

RMRS-RN-22: Forest Structure and Fire Hazards
RMRS-RN-23: Environmental Consequences

Fuels Planning: Science Synthesis and
Integration

Fact Sheet: The Fuels Synthesis Project
Overview

Sfar Fire anid Faele
Projece Momgers

The current Research Notes in this series are available
only in PDF format on our Web site: http:/www.fs.fed.us/
rm/main/pubs/electronic/rmrs_fuels_plan.html; no hard
copy will be published. Check the Web site frequently for
more fact sheets in the next few months.

Project
overview

Economic
uses

Fuels planning: science synthesis and integration; fact sheet: the fuels synthesis project
overview. 2004. Res. Note RMRS-RN-19-WWW. Fort Collins, CO: U.S. Department of Agriculture, Rocky
Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn019.pdf

The geographic focus of the “Fuels Planning: Science Synthesis and Integration” project (known as the
Fuels Synthesis Project) is on the dry forests of the Western United States. Target audiences include fuels
management specialists, resource specialists, National Environmental Policy Act (NEPA) planning team
leaders, line officers in the USDA Forest Service and the Department of the Interior; community leaders;
and educators.

Fuels planning: science synthesis and integration; economic uses fact sheet 1: mastication
treatments and costs. 2004. Res. Note RMRS-RN-20-1-WWW. Fort Collins, CO: U.S. Department of
Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/
rmrs_rn020_01.pdf

Mastication, or mulching, is a mechanical fuel treatment that changes the structure and size of fuels in the
stand. This fact sheet describes the kinds of equipment available, where mastication should be used, and
treatment factors affecting cost.

Fuels planning: science synthesis and integration; economic uses fact sheet 2: log hauling cost.
2004. Res. Note RMRS-RN-20-2-WWW. Fort Collins, CO: U.S. Department of Agriculture, Rocky Mountain
Research Station. 2 p. Available: http://www.fs.fed.us/rm/pubs/rmrs_rn020_02.pdf

Knowing the cost of fuel reduction treatments and associated activities, such as hauling cut trees, is
essential for fire and fuels planning. This fact sheet explores the main factors that determine the cost of
hauling cut trees and points the user to an interactive tool that can help plan for those and other expenses.

Page 7
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Fuels planning: science synthesis and integration; economic uses fact sheet 3: economic
impacts of fuel treatments. 2004. Res. Note RMRS-RN-20-3-WWW. Fort Collins, CO: U.S. Department
of Agriculture, Rocky Mountain Research Station. 2 p. Available: http://www.fs.fed.us/rm/pubs/
rmrs_rn020_03.pdf

With increased interest in reducing hazardous fuels in dry inland forests of the American West, agencies
and the public will want to know the economic impacts of fuel reduction treatments. This fact sheet
discusses the economic impact tool, a component of My Fuel Treatment Planner, for evaluating economic
impacts.

Fuels planning: science synthesis and integration; economic uses fact sheet 4: My Fuel
Treatment Planner. 2004. Res. Note RMRS-RN-20-4-WWW. Fort Collins, CO: U.S. Department of
Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/
rmrs_rn020_04.pdf

In the face of rapidly changing public and political attitudes toward fire and fuel planning, one thing
remains constant: the fuel planner is ultimately responsible for making decisions on the land. This fact
sheet discusses the options for fuel treatments, and the need, development, and use of the MS Excel-
based tool, My Fuel Treatment Planner.

Fuels planning: science synthesis and integration; economic uses fact sheet 5: NEPA and
economics. 2004. Res. Note RMRS-RN-20-5-WWW. Fort Collins, CO: U.S. Department of Agriculture,
Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn020_05.pdf

The National Environmental Policy Act (NEPA) is the law that requires Federal agencies to consider the
environmental impacts of their actions, involve the public in the decisionmaking process, and disclose
information, starting at the initial stages of planning. This fact sheet discusses when you should consider
economics in the NEPA process, when to do an analysis, whether or not to use an economist to conduct
the analysis, and other statutes, such as the Clean Air Act, you should be aware of.

Fuels planning: science synthesis and integration; economic uses fact sheet 6: selection criteria
analysis. 2004. Res. Note RMRS-RN-20-6-WWW. Fort Collins, CO: U.S. Department of Agriculture,
Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn020_06.pdf

Confidence in decisionmaking can often come from knowing if others in similar circumstances would
choose the same management strategy. Researchers at the USDA FS Pacific Northwest Research
Station and the University of Saskatchewan have developed a Selection Criteria Analysis for answering
this very question. This fact sheet discusses factors affecting the choice of treatment, such as site
characteristics and management objectives; and how the Selection Criteria Analysis balances the factors
in the decisionmaking process.

Fuels planning: science synthesis and integration; economic uses fact sheet 7: markets and log
prices. 2004. Res. Note RMRS-RN-20-7-WWW. Fort Collins, CO: U.S. Department of Agriculture, Rocky
Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn020_07.pdf

Markets and prices for logs vary widely across the West, fluctuating from place to place in response to
regional variables and hauling costs. This fact sheet discusses those variables, locality of log markets,
markets for low-value logs, and caveats to consider when using My Fuel Treatment Planner.

Fuels planning: science synthesis and integration; social issues fact sheet 1: developing
personal responsibility for fuels reduction: building a successful program to engage property
owners. 2004. Res. Note RMRS-RN-21-1-WWW. Fort Collins, CO: U.S. Department of Agriculture, Rocky
Mountain Research Station. 2 p. Available: http://www.fs.fed.us/rm/pubs/rmrs_rn021_01.pdf

In the course of work as a land manager, you will no doubt be involved in developing programs to achieve
various objectives, including the improvement of fuels management on private lands. This fact sheet
describes six steps that will help you plan and conduct a successful program.

Fuels planning: science synthesis and integration; social issues fact sheet 2: developing
personal responsibility for fuels reduction: types of information to encourage proactive
behavior. 2004. Res. Note RMRS-RN-21-2-WWW. Fort Collins, CO: U.S. Department of Agriculture,
Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn021_02.pdf

Fuels management responsibilities may include providing local property owners with the information for
taking responsibility for reducing fuels on their land. This fact sheet discusses three different types of
information that may be useful in programs to engage property owners in fuel reduction activities.
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Fuels planning: science synthesis and integration; social issues fact sheet 3: developing
personal responsibility for fuels reduction: more ways to catch and hold people’s attention.
2004. Res. Note RMRS-RN-21-3-WWW. Fort Collins, CO: U.S. Department of Agriculture, Rocky Mountain
Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn021_03.pdf

Other fact sheets discuss the different types of information that are useful in explaining to property owners
the importance of taking personal responsibility for fuels management on their land. However, for some
property owners, new information is not enough—they may need more information in order to
understand that change is necessary. This fact sheet discusses ways to catch and hold people’s attention
so that they become (and stay) engaged in fuels reduction activities.

Fuels planning: science synthesis and integration;social issues fact sheet 4: three critical topics
to cover when talking about hazards. 2004. Res. Note RMRS-RN-21-4-WWW. Fort Collins, CO: U.S.
Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/
pubs/rmrs_rn021_04.pdf

The amount of science applicable to the management of wildfire hazards is increasing daily. In addition,
the attitudes of landowners and policymakers about fire and fuels management are changing. This fact
sheet discusses three critical keys to communicating about wildfire hazards.

Fuels planning: science synthesis and integration; social issues fact sheet 5: the importance of
working locally. 2004. Res. Note RMRS-RN-21-5-WWW. Fort Collins, CO: U.S. Department of Agricul-
ture, Rocky Mountain Research Station. 2 p. Available: http://www.fs.fed.us/rm/pubs/rmrs_rn021_05.pdf

People who evaluate their actions in terms of what others think are often said to be guided by community
norms. With respect to fuels management, this means that when you are “selling” a property owner on
taking steps to reduce fuels, you are not just “selling” to one person, but to a network of people. This fact
sheet discusses three tools to help you focus wildfire hazard education and communication on the local
area.

Fuels planning: science synthesis and integration; social issues fact sheet 6: important consid-
erations for communicating about hazards. 2004. Res. Note RMRS-RN-21-6-WWW. Fort Collins, CO:
U.S. Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http://www.fs.fed.us/
rm/pubs/rmrs_rn021_06.pdf

Effective public education and communication campaigns about wildland fire and fuels management
should have clear objectives, and use the right techniques to achieve these objectives. This fact sheet lists
seven important considerations for planning or implementing a hazard communication effort.

Fuels planning: science synthesis and integration; social issues fact sheet 7: the “laws” of
effective public education about fire hazards. 2004. Res. Note RMRS-RN-21-7-WWW. Fort Collins,
CO:U.S. Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/
rm/pubs/rmrs_rn021_07.pdf

Within the past 10 years, breakthrough research has identified factors that are most important for
effectively communicating about wildland fire hazards. This fact sheet discusses seven “Laws” of effective
public communication that should be considered in any state-of-the-art education campaign.

Fuels planning: science synthesis and integration; social issues fact sheet 8: the “Golden Rule”
and other lessons on communicating about hazards. 2004. Res. Note RMRS-RN-21-8-WWW. Fort
Collins, CO: U.S. Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/
www.fs.fed.us/rm/pubs/rmrs_rn021_08.pdf

Other fact sheets identified considerations for communicating about hazards, talked about the importance of
working locally, and discussed the seven laws of effective hazard communication. This fact sheet introduces
the “Golden Rule” of hazard communication and shares some final lessons from hazard educators.

Fuels planning: science synthesis and integration; forest structure and fire hazard fact sheet 1:
forest structure and fire hazard overview. 2004. Res. Note RMRS-RN-22-1-WWW. Fort Collins, CO:
U.S. Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http://www.fs.fed.us/
rm/pubs/rmrs_rn022_01.pdf

Many managers and policymakers guided by the National Environmental Policy Act process want to
understand the scientific principles on which they can base fuel treatments for reducing the size and severity
of wildfires. These Forest Structure and Fire Hazard fact sheets discuss how to estimate fire hazard, how to
visualize fuel treatments, and how the role of silviculture can help in managing forests to reduce crown fires.
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Fuels planning: science synthesis and integration; forest structure and fire hazard fact sheet 2:
fire hazard. 2004. Res. Note RMRS-RN-22-2-WWW. Fort Collins, CO: U.S. Department of Agriculture,
Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn022_02.pdf

Fire hazard reflects the potential fire behavior and magnitude of effects as a function of fuel conditions.
This fact sheet discusses crown fuels, surface fuels, and ground fuels and their contribution and
involvement in wildland fire.

Fuels planning: science synthesis and integration; forest structure and fire hazard fact sheet 3:
visualizing forest structure and fuels. 2004. Res. Note RMRS-RN-22-3-WWW. Fort Collins, CO: U.S.
Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/
pubs/rmrs_rn022_03.pdf

The software described in this fact sheet provides managers with tools for visualizing forest and fuels
information. Computer-based landscape simulations can help visualize stand and landscape conditions
and the effects of different management treatments and fuel changes over time. These visualizations can
assist forest planning by considering a range of management options, as well as facilitate communica-
tion with a variety of users including the general public.

Fuels planning: science synthesis and integration; forest structure and fire hazard fact sheet 4:
role of silviculture in fuel treatments. 2004. Res. Note RMRS-RN-22-4-WWW. Fort Collins, CO: U.S.
Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/www.fs.fed.us/rm/
pubs/rmrs_rn022_04.pdf

The principal goals of fuel treatments are to reduce fireline intensities, reduce the potential for crown fires,
improve opportunities for successful fire suppression, and improve forest resilience to forest fires. This
fact sheet discusses thinning, and surface fuel treatments, as well as challenges associated with those
treatments.

Fuels planning: science synthesis and integration; environmental consequences fact sheet 1:
Fire Effects Information System (FEIS). Sutherland, Steve. 2004. Res. Note RMRS-RN-23-1-WWW.
Fort Collins, CO: U.S. Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http:/
www.fs.fed.us/rm/pubs/rmrs_rn023_01.pdf

The Fire Effects Information System (FEIS) provides accessible, up-to-date fire effects summaries, taken
from current English-language literature, for almost 900 plant species, about 100 animal species, and
16 Kuchler plant communities found on the North American continent. This fact sheet discusses the
development of FEIS and what is contained in the species summary.

Fuels planning: science synthesis and integration; environmental consequences fact sheet 2:
First Order Fire Effects Model (FOFEM). Sutherland, Steve. 2004. Res. Note RMRS-RN-23-2-WWW.
Fort Collins, CO: U.S. Department of Agriculture, Rocky Mountain Research Station. 2 p. Available: http://
www.fs.fed.us/rm/pubs/rmrs_rn023_02.pdf

FOFEM 5.2 is a simple, yet versatile computer program that predicts first order fire effects using text and
graphic outputs. It can be used in a variety of situations including: determining acceptable upper and
lower fuel moistures for conducting prescribed burns, determining the number of acres that may be
burned on a given day without exceeding particulate emission limits; comparing predicted fuels
reduction for alternative prescribed burn scenarios; and predicting the effects of wildland fire. This fact
sheet describes what inputs are needed to run FOFEM, the outputs that are produced, and how to
download a copy from the internet.

Fuels planning: science synthesis and integration; environmental consequences fact sheet 3:
structure fires in the wildland-urban interface. Sutherland, Steve. 2004. Res. Note RMRS-RN-23-
3-WWW. Fort Collins, CO: U.S. Department of Agriculture, Rocky Mountain Research Station. 2 p.
Available: http:/www.fs.fed.us/rm/pubs/rmrs_rn023_03.pdf

National Fire Protection Association (NFPA) data indicate that wildfires destroyed approximately 9,000
homes between 1985 and 1994 in the United States. The loss of homes to wildfire has had a significant
impact on Federal fire policy. This fact sheet discusses the causes of home ignitions in the wildland-
urban interface, home ignition zones, how to reduce home ignition potential, responsibility for reducing
home ignition potential, and management consequences of the home ignition zone.
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Publications Available From Other Sources

Obtain the following publications through university libraries, the publisher, or other outlets. Forest Service
employeesin RMRS, R-2, R-3, and R-4, and some selected WO-Detached units may request theseitems from the RMRS

Library at cclay@fs.fed.us or telephone: (970) 498-1205.

Atmosphere/climate

Belowground carbon cycling in a humid tropical
forest decreases with fertilization. Giardina,
Christian P.; Binkley, Dan; Ryan, Michael G.; Fownes,
James H.; Senock, Randy S. 2004. Occologia. 139:
545-550.

Below-ground process responses to elevated CO,
and temperature: a discussion of observations,
measurement methods,and models. Pendall, Elise;
Bridgham, Scott; Hanson, Paul J.; Hungate, Bruce;
Kicklighter, David W.;Johnson, Dale W.; Law, Beverly E.;
Luo, Yiqi; Megonigal, J. Patrick; Olsrud, Maria; Ryan,
Michael G.; Wan, Shigiang. 2004. New Phytologist.
162: 311-322.

Eucalyptus production and the supply, use and
efficiency of use of water, light and nitrogen
across a geographic gradient in Brazil. Stape, J. L;
Binkley, Dan; Ryan, Michael G. 2004. Forest Ecology
and Management. 193: 17-31.

Leafarea compoundsheight-related hydraulic costs
of water transport in Oregon white oak trees.
Phillips, N.; Bond, B. J.; McDowell, N. G.; Ryan, M. G.;
Schauer, A. 2003. Functional Ecology. 17: 832—840.

Primary production and carbon allocation in re-
lation to nutrient supply in a tropical experimen-
tal forest. Giardina, Christian P.; Ryan, Michael G.;
Binkley, Dan; Fownes, James H. 2003. Global Change
Biology. 9: 1438-1450.

Thinking about efficiency of resource use in for-
ests. Binkley, Dan; Stape, Jose Luiz; Ryan, Micahel G.
2004. Forest Ecology and Management. 193: 5-16.

Trends in pan evaporation and actual evapotrans-
piration across the conterminous U.S.: para-
doxical or complementary? Hobbins, Michael T.;
Ramirez, Jorge A.; Brown, Thomas C. 2004. Geophysi-
cal Research Letters. 31(13): L13503.

Fire

Effects of fire at two frequencies on nitrogen
transformations and soil chemistry in a nitro-
gen-enriched forest landscape. Boerner, R. E. J.;

Brinkman, J. A.; Sutherland, Elaine Kennedy. 2004.
Canadian Journal of Forest Research. 34: 609—618.

Ponderosa pine fire history in a southeastern
Great Basin stand. Kitchen, Stanley G.; McArthur, E.
Durant. 2003. In: Galley, K. E. M.; Klinger, R. C.;
Sugihara, N. G., eds. Proceedings of fire conference
2000: the first national congress on fire ecology, pre-
vention, and management. Misc. Pub. 13. Tallahas-
see, FL: Tall Timbers Research Station: 152—156.

Role of fire in determining annual water yield in
mountain watersheds. Farnes, Phillip E.;
McCaughey, Ward W.; Hansen, Katherine J. 2004. In:
Wallace, Linda L., ed. After the fires: The ecology of
change in Yeallowstone National Park. New Haven,
CT: Yale University Press: 200-231.

A sensitivity analysis of the National Fire Man-
agement Analysis System. Schuster, Ervin G.;
Krebs, Michael A. 2004. Western Journal of Applied
Forestry. 19(1): 5-12.

Trout stream fates during wildfires. Sutherland,
Elaine Kennedy; Mace, Ethan; Yong, Michael K. 2004.
Eco Report. Summer: 12.

Agroforestry

Channel aggradation by beaver dams on a small
agricultural stream in eastern Nebraska.
McCullough, M. C.; Harper, J. L.; Eisenhauer, D. E.;
Dosskey, M. G. 2004. In: D’Ambrosio, Jessica L., ed.
Self-sustaining solutions for streams, wetlands, and
watersheds. St. Joseph, MI: American Society of Agri-
cultural Engineers: 364—369.

Computer-based tools for decision support in
agroforestry: current state and future needs.
Ellis, E. A.; Bentrup, G.; Schoeneberger, M. M. 2004.
Agroforestry Systems. 61: 401-421.

Integration of woody buffers at three levels of
spatial scale in the urban/rural interface in Lin-
coln—Lancaster County, Nebraska. Francis,
Charles; Bentrup, Gary; Schoeneberger, Michele;
DeKalb, Mike. 2004. In: Sharrow, S. H., ed. Agroforestry
and riparian buffers for land productivity and envi-
ronmental stability; the 8th North American
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agroforestry conference proceedings; 2003 June 23—
25; Corvallis, OR. Corvallis: Oregon State University,
Department of Rangeland Resources: 116—-127.

Watershed scale impacts of buffers and upland
conservation practices on agrochemical deliv-
ery to streams. Franti, T. G.; Eisenhauer, D. E.;
McCullough, M. C.; Stahr, L. M.; Dosskey, M. G.;
Snow, D. D.; Spalding, R. F.; Boldt, A. L. 2004. In:
D’Ambrosio, Jessica L., ed. Self-sustaining solutions
for streams, wetlands, and watersheds. St. Joseph,
MI: American Society of Agricultural Engineers:
323-332.

Disturbance ecology

Integrating knowledge for simulating vegetation
change in landscape scales. Chew, Jimmie D.;
Stalling, Christine; Moeller, Kirk. 2004. Western Jour-
nal of Applied Forestry. 19(2): 102—-108.

Economics

Study: Rising suppression costslinked to increased
severity of fire seasons. Gebert, Krista. 2004. The
Forestry Source. February. 3 p. Available: http://
www.safnet.org/archive/0204_firecosts.cfm

Social sciences

Explaining the discrepancy between intentions
and actions: the case of hypothetical bias in
contingent valuation. Ajzen, Icek; Brown, Thomas C.;
Carvajal, Franklin. 2004. Personality and Social Psy-
chology Bulletin. 30(9): 1108-1121.

Range management

Restoration of communities dominated by false
hellebore. Cosgriff, Rachel; Anderson, Val Jo; Monson,
Stephen. 2004. Journal of Range Management. 57(4):
365-370.

Watershed and riparian

Environmental effects on germination of Carex
Utriculata and Carex nebrascensis relative to
riparian restoration. Jones, Kimberly L.; Roundy,
Bruce A.; Shaw, Nancy L.; Taylor, Jeffrey R. 2004.
Wetlands. 24(2): 467—479.

The fourth P: planning for multi-purpose riparian
buffers. Bentrup, Gary; Schoeneberger, Michele;
Dosskey, Mike; Wells, Gary. 2004. In: Sharrow, S. H.,
ed. Agroforestry and riparian buffers for land pro-
ductivity and environmental stability; the 8th North
American agroforestry conference proceedings; 2003
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June 23-25; Corvallis, OR. Corvallis: Oregon State
University, Department of Rangeland Resources:
26-317.

Green-ampt infiltration parameters in riparian
buffers. Stahr, L. M.; Eisenhauer, D. E.; Helmers, M. J.;
Dosskey, M. G.; Franti, T. G. 2004. ASAE/CSAE an-
nual international meeting; 2004 August 1-4; Ontario,
Canada. St. Joseph, MI: ASAE. Paper No. 042223.

Historical and on-going hydrologic and sediment
transport research at Little Granite Creek near
Bondurant, Wyoming. Ryan, Sandra E.; Dixon,
Mark K.; Dwire, Kathleen A.; Emmett, William W.
2003. In: Renard, Kenneth G.; McElroy, Stephen A.;
Gburek, William J.; Canfield, H. Evan; Scott, Russell
L., eds. Firstinteragency conference on research in the
watersheds; 2003, October 27-30; Benson, AZ. Wash-
ington, DC: U.S. Department of Agriculture, Agricul-
tural Research Service: 657-662. Available: http:/
www.tucson.ars.ag.gov/icrw/Proceedings/Ryan%
20Sandra.pdf

Measurement of coarse gravel and cobble trans-
port using portable bedload traps. Bunte, Kristin;
Abt, Steven R.; Potyondy, John P.; Ryan, Sandra E.
2004. Journal of Hydraulic Engineering. 130(9):
879-893.

Plant biomass and species composition along an
environmental gradient in montane riparian
meadows. Dwire, Kathleen A.; Kauffman, J. Boone;
Brookshire, E. N. Jack; Baham,John E. 2004. Occologia.
139: 309-317.

Recovery of riparian shrubs following wildfire:
influence of herbivory. Dwire, Kathleen A.; Ryan,
Sandra E.; Shirley, Laura J.; Lytjen, Danna; Otting,
Nick. 2004. In: Lowrance, Richard, ed. Riparian eco-
systems and buffers: multi-scale structure, function,
and management; proceedings, AWRA summer spe-
cialty conference; 2004 June 28-30; Olympic Valley,
CA. Middleburg, VA: American Water Resources As-
sociation: TPS-04-2. CD-ROM. Available: http:/
www.awra.org/proceedings/cd_proceedings.html

Soil properties and soil nitrogen dynamics of prai-
rie-like forest openings and surrounding forests
in Kentucky’s Knobs Region. Rhoades, C. C.; Miller,
S.P.;Shea, M. M. 2004. American Midland Naturalist.
152: 1-11.

Soil propertiesin fire-consumed log burnout open-
ings in a Missouri oak savanna. Rhoades, C. C.;
Meier, A. J.; Rebertus, A. J. 2004. Forest Ecology and
Management. 192: 277-284.
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Inventory and monitoring

Changes in Montana’s secondary wood products
industry, 1990 to 1999. Keegan, Charles E., III,;
Gebert, Krista; Chmelik, John. 2004. Forest Products
Journal. 54(4): 25-31.

Ecosystem management

Assessing the consequences of nonnative trout in
headwater ecosysstems in western North
America. Dunham,Jason B.;Pilliod, David S.; Young,
Michael K. 2004. Fisheries. 29(6): 18—26.

Lessonslearned from restoring a foothill commu-
nity in Rock Canyon (Utah). Peterson, Becky W.;
Allen, Phil S.; Castle, Eric; Meyer, Susan E. 2004.
Ecological Restoration. 22(2): 143-144.

Production, respiration, and overall carbon bal-
ance in an old-growth Pseudotsuga-tsuga for-
est ecosystem. Harmon, Mark E.; Bible, Ken; Ryan,
Michael G.; Shaw, David C.; Chen, H.; Klopatek,
Jeffrey; Li, Zia. 2004. Ecosystems. 7:498-512.

Fish and wildlife

Deteriorating status of western amphibians: can
we generalize about causes? Corn, Paul Stephen.
2003. In: Linder, Greg; Krest, Sherry K.; Sparling,
Donald W. Amphibian decline: an integrated analy-
sis of multiple stressor effects. Pensacola, FL: Society
of Environmental Toxicology and Chemistry (SETAC):
249-255.

Effects of biological control agents and exotic
plant invasion on deer mouse populations.
Ortega, Yvette K.; Pearson, Dean E.; McKelvey, Kevin S.
2004. Ecological Applications. 14(1): 241-253.

Interactions between forests and fish in the Rocky
Mountains of the USA. Fausch, K. D.; Young, M. K.
2004. In: Northcote, T. G.; Hartman, G. F', eds. Fishes and
forestry: worldwide watershed interactions and manage-
ment. Oxford, U.K.: Blackwell Science: 463—484.

Physical stressors. Boone, Michelle D.; Corn, Paul S.;
Donnelly, Maureen A.; Little, Edward E.; Niewiarowski,
Peter H. 2003. In: Linder, Greg; Krest, Sherry K.;
Sparling, Donald W. Amphibian decline: an inte-
grated analysis of multiple stressor effects. Pensacola,
FL: Society of Environmental Toxicology and Chem-
istry (SETAC): 129-151.

Trap-induced mass declines in small mammals:
mass as a population index. Pearson, Dean E.;
Ortega, Yvette K.; Ruggiero, Leonard F. 2003. Jour-
nal of Wildlife Management. 67(4): 684—691.

July-September 2004

Technology and development

Testing the utility of the 3-PG model for growth of
Eucalyptus grandis x urophylla with natural
and manipulated supplies of water and nutri-
ents. Stape, Jose Luiz; Ryan, Michael G.; Binkley,
Dan. 2004. Forest Ecology and Management. 193:
219-234.

Recreation/wilderness

Carrying capacity and visitor management: facts,
values, and the role of science. Cole, David N. 2004.
In: Harmon, David; Kilgore, Bruce M.; Vietzke, Gay E.,
eds. Protecting our diverse heritage: the role of parks,
protected areas, and cultural sites. Hancock, MI: George
Wright Society: 43—46.

A decade of coordinated wilderness research. Par-
sons, David J. 2003. International Journal of Wilder-
ness. 9(3): 34, 23.

Impacts of camping on vegetation: response and
recovery following acute and chronic distur-
bance. Cole, David N.; Monz, Cristopher A. 2003.
Environmental Management. 32(6): 693—705.

Information about wilderness visitors and recre-
ation impacts: Is it adequate? Cole, David N.;
Wright, Vita. 2004. International Journal of Wilder-
ness. 10(1): 27-31.

Interpersonal and societal aspects of use conflicts:
acase study of wilderness in Alaska and Finland.
Kluwe, Joan; Krumpe, Edwin E. 2003. International
Journal of Wilderness. 9(3): 28-33.

Legislative intent, science and special provisions
in wilderness: a process for navigating statu-
tory compromises. Watson, Alan E.; Patterson,
Michael; Christensen, Neal; Puttkammer, Annette;
Meyer, Shannon. 2004. International Journal of Wil-
derness. 10(1): 22—-26.

Mapping the United States National Wilderness
Preservation System. Spildie, Dave. 2004. Interna-
tional Journal of Wilderness. 10(1): 32, 36.

Natural fire regimes in wilderness. Miller, Carol.
2003. International Journal of Wilderness. 9(2): 33, 48.

Response of mountain meadows to grazing by
recreational pack stock. Cole, David N.; Van
Wagtendonk, Jan W.; McClaran, Mitchel P.; Moore,
Peggy E.; McDougald, Neil K. 2004. Journal of Range
Management. 57(2): 153—-160.

The science of visitor management in parks and
protected areas: from verbal reports to simulation
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models. Cole, David N.; Daniel, Terry C. 2003. Jour-
nal of Nature Conservation. 11: 269-277.

Plant biology

Amplified fragment length polymorphism in
Elymus elymoides, Elymus multisetus, and other
Elymus taxa. Larson, Steven R.; Jones, Thomas A.;
McCracken, Carrie L.; Jensen, Kevin B. 2003. Cana-
dian Journal of Botany. 81: 789-804.

Correlation between molecular markers and
adaptively significant genetic variation in
Bromus tectorum (Poaceae), an inbreeding an-
nual grass. Ramakrishnan, Alisa P.; Meyer, Susan E.;
Waters, Jennifer; Stevens, Mikel R.; Coleman, CraigE.;
Fairbanks, Daniel J. 2004. American Journal of Botany.
91(6): 797-803.

Ecological genetics of vernalization response in
Bromus tectorum L. (Poaceae). Meyer, Susan E.;
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Nelson, David L.; Carlson, Stephanie L. 2004. Annals
of Botany. 93: 653—-663.

Fungal endophytes in woody roots of Douglas-fir
(Pseudotsuga menziessi) and ponderosa pine
(Pinus ponderosa). Hoff, J. A.; Klopfenstein, N. B.;
McDonald, G.I.; Tonn, J. R.; Kim, M. -S.; Zambino, P. J ;
Hessburg, P. F.; Rogers, J. D.; Peever, T. L.; Carris, L. M.
2004. Forest Pathology. 34: 255-271.

Habitat-correlated variation in blackbrush
(Coleogyne ramosissima: Rosaceae) seed germi-
nationresponse. Pendleton, B. K.; Meyer, S. E. 2004.
Journal of Arid Environments. 59: 229-243.

Lewis and Clark’s green world: the expedition and
its plants [book review]. DeBolt, Ann. 2004. Eco-
logical Restoration. 22(2): 160-161.

Racquets, hoppers, and felt boards—low-tech de-
vices for processing seeds. Jensen, Scott. 2004.
Native Plants. 5(1): 50-51.

Theses and Dissertations

These may be difficult to obtain, but are listed for your information. Please contact the named university if you
are interested in obtaining a copy.

Adaptation in the big sagebrush hybride zone of
Salt Creek Canyon, Utah:use of reciprocal trans-
plant experiments in the testing of stable hybrid
zone theories. Miglia, Kathleen J. 2003. Detroit, MI:
Wayne State University. 202 p. Dissertation. (313)
577-4068.

Quantifying tansy ragwort (Senecio jacobaea)
population dynamics and recruitment in north-
western Montana. Trainor, Meghan Ann. 2003.
Bozeman: Montana State University. 129 p. Thesis.
(406) 994-3161.

molecular taxonomy, bionomics and host specific-
ity of Longitarsus jacobaeae (Waterhouse) (Co-
leoptera: Chrysomelidae): the Swiss popula-
tion revisited. Puliafico, Kenneth Patrick. 2003.
Bozeman: Montana State University. 119 p. Thesis.
(406) 994-3161.
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Tree canopy effect on grass and grass/birdsfoot
trefoil mixtures in eastern Nebraska. Perry,
Michael E. L. 2004. Lincoln: University of Nebraska.
163 p. Thesis. (402) 472-2848.

Available Through
Special Order

This publication is available by calling USDI BLM
Idaho State Office, (208) 373-4000.

Landscaping with native plants of the Intermoun-
tain Region. Parkinson, Hilary, comp. 2003. Tech.
Ref. 1730-3. Boise, ID: U.S. Department of the Inte-
rior, Bureau of Land Management, Idaho State Office.
47 p. Also available online: http:/www.id.blm.gov/
publications/TR1730-3




NAME

S D A The U. S. Department of Agriculture (USDA) prohibits discrimination
= in all its programs and activities on the basis of race, color, national
""_""‘ origin, sex, religion, age, disability, political beliefs, sexual orienta-

tion, or marital or family status. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means for communica-
tion of program information (Braille, large print, audiotape, etc.) should contact the
USDA's TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326-W, Whitten Building, 1400 Independence Avenue, SW, Washington, DC
20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Federal Recycling Program !:‘} Printed on Recycled Paper

ADDRESS

CITY/STATE/ZIP

Publications Distribution

Rocky Mountain Research Station
USDA Forest Service

240 W. Prospect Road

Fort Collins, CO 80526-2098 US.A.

Affix
first-class
postage
stamp



PRSRT STD
POSTAGE AND FEES PAID
USDA-FS

U.S. DEPARTMENT OF AGRICULTURE PERMIT NO. G=40

FOREST SERVICE
ROCKY MOUNTAIN RESEARCH STATION
240 W. PROSPECT ROAD
FORT COLLINS, COLORADO 80526-2098 U.S.A.
And
324 25" STREET, OGDEN, UT 84401 U.S.A.

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE, $300

@ Missoula, MT
® Moscow, ID
b @®Bozeman, MT

@ Rapid City, SD

The Rocky Mountain Research Station
develops scientific information and technology to improve
management, protection, and use of forests and rangelands.
Research is designed to meet the needs of National Forest
managers, federal and state agencies, public and private
organizations, academic institutions, industry, and individuals.

@ Boise, ID

Logan, UT
gden, UT

® Laramie, WY

® Provo, UT ﬁ

Fort Collins, CO
(Headquarters)

@®Lingcoln, NE

® Flagstaff, AZ
@ Albuquerg

Studies accelerate solutions to problems involving ecosystems, range, forests,
water, recreation, fire, resource inventory, land reclamation, community
sustainability, forest engineering technology, multiple use economics, wildlife
and fish habitat, and forest insects and diseases. Studies are conducted
cooperatively, and applications can be found worldwide.

Your name will remain on the mailing list unless you ask that we remove it.
Please make address corrections below.

Cut along this line.
July-September 2004 ___ Please take my name off the mailing list.
___l'would like to receive this publication as Former INT
an e-mail (no paper copy will be sent). My report #

e-mail is: 20 39 58 77 INT-GTR-

22 41 60 79 INT-RP-
23 42 61 80 INT-—__ -

INT—__ -

25 44 63 82 T
26 45 64 83 INI—_
27 46 65 84 INT——_-—

If you wish a free copy of any » Circle the appropriate

available publications on the number(s) on this card,

enclosed list: * Affix the correct postage, and
 Mail card with label intact.

PLEASE DO NOT DETACH THIS LABEL

OCONOUIRWN =
N
=3
)
w
()]
N
(=]
et

10 29 48 67 86 Former RM
1 30 49 68 87 report #

13 32 51 70 89 RM-GIR-
14 33 52 71 90 RM-RP-



