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SECTION 6 - GLOSSARY 

A 
active ratio – the ratio of the crown fire rate of spread to the critical crown fire rate of 
spread.  The fire may be an active crown fire if the active ratio value is greater than or equal 
to one. 

activity area - A land area impacted by a management activity, excluding specified 
transportation facilities and dedicated trails. Activity areas include harvest units within 
timber sale areas, prescribed burn areas, and grazing areas within range allotments (FSH 
2509.18).  

activity fuels – broadcast burn:  A prescribed fire burning through a continuous fuel cover 
that is designed to treat one or more land management objective.  The burn occurs in activity 
created fuels. 

activity fuels – underburn:  A type of broadcast burn designed to reduce fuel accumulations 
beneath an overstory tree canopy (shelterwood, seed tree, etc.) and be designed to achieve 
specific levels of site preparation.  The burn occurs in activity created fuels.   

activity fuels – pile burn:  A planned ignition of activity created fuel piles. 

activity fuels – wildfire:  A wildfire that burned through activity created fuels. 

age class - An age grouping of trees according to an interval of years, usually 20. A single 
age class would have trees that are within 20 years of the same age, such as 1-20 years or 21-
40 years.  

airshed - The geographic area that, because of topography, meteorology, and climate, shares 
the same air.  A basic geographic unit in which air quality is managed.  

allotment management plan (AMP) - A plan that identifies specific resource objectives for 
a grazing allotment. Grazing systems are developed and improvements identified to meet 
those objectives.  

allowable sale quantity (ASQ) - The amount of timber that may be sold from suitable 
timberland in a ten-year period.  

all terrain vehicle (ATV), quadricycle – Any self-propelled motorized vehicle 50-inches or 
less in width, that travels on three or more low-pressure tires, has a seat or saddle upon which 
the operator sits, derives its motive power from any source other than muscle or wind, has a 
motor capable of producing not more than 50 horsepower, and is capable of being operated 
on a trail with a maximum tread width of 50-inches. 

alternative - A combination of management prescriptions applied in specific amounts and 
locations to achieve a desired management emphasis. An alternative need not substitute for 
another in all respects.  
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anadromous - Moving from the sea to fresh water for reproduction. Chinook salmon and 
steelhead are anadromous fish.  

animal unit month (AUM) - In range management, a unit of measure based on the amount 
of forage required by an animal unit for one month. An animal unit is a 1,000-pound cow and 
calf, or three sheep.  

apparent naturalness - The environment looks natural to most people using the area.  It is a 
measure of importance of visitors’ perceptions of human impacts to the area.  Even though 
some of the long-term ecological processes of an area may have been interrupted, the 
landscape of the area generally appears to be affected by the forces of nature.  If the 
landscape has been modified by human activity, the evidence is not obvious to the casual 
observer, or it is disappearing due to natural processes. 

aquatic systems - Interaction of biological and physical components in a water-based 
environment.  

archaeological site - A geographic locale that contains material remains of prehistoric and/or 
historic human activity.  

aspect - The direction a slope faces. A hillside facing east has an eastern aspect.  

B 
background - For visual quality, the area seen 3 to 5 miles from a viewer's position.  

bark beetles - A group of beetles that can kill live trees by boring galleries and girdling the 
inner bark.  

basal area - A measure of stand density that is the cross-sectional area of the trunk of a tree 
or stand of trees measured at breast height (4.5 feet).  

bedload – Sand, gravel, and cobble material that moves along the bottom of stream channels, 
and is partially, but not completely, suspended by flowing water.  

below cost - A timber sale that generates less revenue than the costs associated with 
environmental analysis, planning, preparation and administration.  

beneficial use - An actual or potential use of natural stream or lake waters which are 
protected against degradation. Beneficial uses can include; drinking, culinary and food 
processing purposes, after conventional treatment; bathing, swimming, and recreation; 
growth and propagation of salmonid fishes and associated aquatic life, waterfowl, and 
furbearers; and agricultural and industrial water supply (ARM 17.30.623 (l)). 

best management practices (BMPs) - A set of practices which when applied during 
implementation of a project, can help to minimize the effects of surface erosion and ensure 
that water-related beneficial uses are protected and that state water quality standards are met. 
BMPs can take several forms. State laws and regulations define some; others are defined by 
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the forest interdisciplinary planning team for application forest wide, for application at the 
project level, and/or for application to specific management areas. 
big game - Those species of large mammals normally managed as a recreational hunting 
resource.  

biological assessment (BA) - The legal record of findings for USDI Fish and Wildlife 
Service proposed, threatened, or endangered species. 

biological diversity or biodiversity - The variety of life and it's processes, including the 
variety in genes, species, ecosystems, and the ecological processes that connect everything in 
ecosystems.  

biomass - The sum total of living plants and animals above and below ground.  

biotic - Pertaining to any aspect of living components.  

board foot - A measurement of wood equivalent to a board one foot square and one inch 
thick. Usually expressed in terms of thousand board feet (MBF) or million board feet 
(MMBF).  

broadcast burn - Intentional burning of debris on a designated unit of land, where the fuel 
has not been piled or windrowed, by allowing fire to spread freely over the entire area.  

bulk density - The density of soil. The weight of soil divided by the volume. 

buffer - A land area that is designated to block or absorb unwanted impacts to the area 
beyond the buffer. Buffers strips along a trail could block views that are undesirable. Buffers 
along streams can greatly reduce any changes or impacts to stream water quality, 
temperature, or channel stability.  

burning site preparation for natural regeneration: A general term for removing unwanted 
vegetation, slash, stumps, roots, and stones, from a site.  Site preparation is accomplished by 
prescribed burning for the purpose of naturally regenerating the area. 

burn window - The seasonal period available for conducting a burn within prescription.  

C 

canopy - The more or less continuous cover of branches and foliage formed collectively by 
the crown of adjacent trees and other woody growth.  The part of any stand of trees 
represented by the tree crowns.  It usually refers to the uppermost layer of foliage, but it can 
also describe lower layers in a multi-storied forest.  

canopy base height – for modeling in Behave Plus, canopy base height refers to understory 
ladder fuels and the main canopy layer for a stand of trees 

cavity - A hole in a tree often used by wildlife, especially birds, for resting and reproduction.  
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certification of naturals with or without site preparation:  The same as Planted Area 
Certification except the stand was naturally regenerated. 

chains/h – chains per hour (1 chain = 66 ft) 

classified road - Roads wholly or partially within or adjacent to National Forest System 
lands that are determined to be needed for long-term motor vehicle access, including State 
roads, county roads, privately owned roads, and other roads authorized by the Forest Service.  

climate - Generalized statement of the prevailing weather conditions at a given place, based 
on statistics of a long period of record.  

climax - The final or mature stage in secondary plant succession that persists for an 
indefinite period of time if no major disturbances occur. Climax tree species typically include 
Douglas-fir and subalpine fir.  

coarse woody debris - Snags, fallen trees, and decaying logs and large limbs distributed 
across the forest floor that are larger than 3 inches in diameter or 1000 hour timelag fuels.  

commercial thinning (CT) - Removal of excess or non-crop trees in young sawtimber 
stands to accelerate diameter increment and improve the average form of the trees that 
remain, without permanently breaking the canopy.   This intermediate cut may be used in 
both uneven-aged and even-aged stands.  

compaction - A physical change in soil properties that results when pore spaces are reduced 
in size and soil becomes denser. Compaction generally occurs when a load is applied to the 
soil, such as when heavy equipment makes several passes that compress the soil.  

composition - The constituent elements of an entity, (i.e. the species that constitute a plant 
community).  

condition class – Level of potential future risk to the watershed from accumulated live fuels.  

conditional crown fire – a fire that burns as a crown fire if it enters the stand as a crown fire 
from an adjacent stand 

corridor - A defined tract of land, usually linear in shape, that enables species to travel 
between areas of suitable habitat. Corridors enlarge the habitat base for animals with large 
home ranges, provide for genetic exchange within or between populations, provide a route by 
which populations can move in response to environmental change, and allow for dispersal of 
individuals to maintain a well-distributed population.  

cover - Vegetation (usually coniferous) that provides wildlife either protection from the 
elements (thermal cover) or protection from predators (hiding cover).  

critical crown rate of spread – critical rate of spread necessary to maintain active crown 
fire. 

critical habitat - Areas designated for the survival and recovery of federally listed 
threatened or endangered species.  

Benchmark Fuels Reduction Project 
Section 6 - Page 4 of 26 



critical surface flamelength – surface fire flamelength associated with critical surfa
intensity as needed to transition to a

ce 
 crown fire. 

crown fire – a fire that spreads in the canopy of trees or shrubs more or less independent of a 

ludes spotting. 

 
tual content or context (as a setting for legendary, historic, or 

prehistoric events, such as a sacred area of native people) of an area.   

le future actions 
regardless of what agency (federal or non-federal) or person undertakes such other actions. 

s, 

debris flow  - A moving mass of super-saturated rock fragments, soil, and mud. As it moves 
toward and into streams, a debris flow may in orate wood and other organic material.   

ed 
conditions.  

al state.  There are various degrees of decommissioning ranging from closure 
actions that leaves the existing road prisms to full recontouring (obliterating), which restores 

 

meeting the goals and objectives by following the standards and guidelines of the Forest 

n concentrated use of the area. Examples of developed recreation areas are 

critical surface intensity – surface fire intensity needed to transition to a crown fire. 

surface fire. 

crown ROS – forward spread rate of the crown fire; indicates a sustained run over several 
hours that inc

cultural resource - The physical remains of human activity (artifacts ruins, burial mounds,
petroglyphs, etc.) and concep

cumulative effects - Those effects on the environment that result from the incremental effect 
of the action when added to the past, present, and reasonably foreseeab

Cumulative effects can result from individually minor but collectively significant actions 
taking place over a period of time.  

cut slope - That portion of the slope that is excavated in constructing roads, trails, landing
or skidtrails.  

D 

corp

debris slide - The sudden movement and transport of shallow, non-cohesive materials (i.e., 
soil, rock, organic debris) that generally move down steep drainage channels during saturat

decommission - Activities that result in the stabilization and restoration of unneeded roads to 
a more natur

original hillslope hydrology. All levels of road decommissioning result in long-term closure 
to vehicle traffic.  Road decommissioning usually includes removal of existing stream 
crossing or cross-drain culverts.  Decommissioning may include ripping or scarification of 
compacted soils followed by application of organic soil enhancers and native grass seed. 

desired future condition - In the Forest Plan, a concise but general description by resource
of what the Forest should be like 50 years in the future. It is the resulting condition of 

Plan.  

developed recreation - Recreation that requires a level of facilities and investment that 
result i
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campgrounds, ski resorts, visitor centers, and trailheads with defined parking, toilet, and 
bulletin board.  

diameter at breast height (DBH) - The diameter of a tree measured 4.5 feet above the 
ground on the uphill side of the tree.  

ction and occurring at the same time and place.  

, 
requires few if any improvements, and may occur over a wide area. Examples of such 

d/or composition of an 
ecosystem through events such as fire, flood, or wind.  

s, plant species, communities, 
habitats, or habitat features per unit of area. (2) The distribution of different plant and animal 

 Plan 

s and large logs lying on the forest floor.  

ow the litter 
and immediately above the mineral soil. It corresponds to the fermentation and humus layers 

 parasitic plant that grows on many conifer tree species. It reduces tree 
growth and causes stress that may eventually contribute to the death of the tree. It spreads 

 

ecosystem - A complete, interacting system o ganisms considered together with their 
environment (for example: a marsh, a watershed, or a lake).  A naturally occurring, self-

 

hings to one another and to their environment, or 
the study of these interrelationships.  

ogical integrity refers to the degree to which the 
elements of biodiversity and the functions that link them together and sustain the entire 

vide 

 

direct effects - Effects caused by an a

dispersed recreation - Recreation that does not occur in a developed recreation setting

activities include hunting, fishing, berry picking, off-road vehicle use, hiking, horseback 
riding, picnicking, camping, viewing scenery, and snowmobiling.  

disturbance - A force that causes significant change in structure an

diversity - (1) The relative abundance of wildlife specie

communities and species within the area covered by a Land and Resource Management
(36 CFR Part 219.3(g)). 

down or downed logs - Fallen tree

duff - The layer of partially and fully decomposed organic materials lying bel

of the forest floor.  

dwarf mistletoe - A

from one tree to another of the same species.  

E

f or

maintained system of varied living and non-living interacting parts that are self-organized
into biophysical and social components.  

ecology - The interrelationships of living t

ecological integrity - In general, ecol

system are complete and capable of performing desired functions; the quality of being 
complete; a sense of wholeness. Absolute measures of integrity do not exist. Proxies pro
useful measures to estimate the integrity of major ecosystem components (forestland, 
rangeland, aquatic, and hydrologic). Estimating these integrity components in a relative sense
across the analysis area helps to explain current conditions and to prioritize future 
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management. Thus, areas of high integrity would represent areas where ecological functions 
and processes are better represented and functioning than areas rated as low integrity.

economic efficiency - A measure of how well inputs are used to achieve outputs when 

  

all 
inputs and outputs (including environmental) are identified and valued.  

ultiple-use 
management of national forests by blending the needs of people and environmental values in 

 

erface between watershed elements of different composition and structure, for 
example between an open clearcut and a closed-canopy forest.  

cted or experienced) 
resulting from natural events or management activities. Effects can be direct, indirect, and/or 

ent unit (EMU) - A geographical analysis unit that represents an elk's 
movements and home range. Elk management units are made up of smaller units called Issue 

 Any species that is in danger of extinction throughout all or a 
significant portion of its range other than a species of the Class Insecta determined by the 

sed action and alternatives to that 
action and their direct, indirect, and cumulative environmental impacts. 

Federal agency that 
serves to provide sufficient analysis for determining whether to prepare an environmental 

 

or snowmelt.  

material by ice, water, wind, or gravity.  

ense, the extermination of a species, subspecies or 
life history form through habitat alteration, competition, predation, or mortality of the entire 

F 

fill slope - The sloping earth surface on the downhill side of a road resulting from roadway 
embankment.  

ecosystem management - Using an ecological approach to achieve the m

such a way that national forests represent diverse, healthy, productive, and sustainable
ecosystems.  

edge - The int

effects - Physical, biological, social, and economic results (expe

cumulative. 

elk managem

Reporting Areas (IRA's).  

Endangered Species (E) -

Secretary to constitute a pest whose protection under the Endangered Species Act would 
present an overwhelming and overriding risk to man. 

environmental analysis – An investigation of a propo

environmental assessment – A concise public document prepared by a 

impact statement or a finding of no significant impact and that serves as an aid in compliance
with the National Environmental Policy Act when an EIS is not necessary. 

ephemeral stream - A stream that flows only as the direct result of rainfall 

erosion - A process of weathering, solution, corrosion, and transportation of soil and rock 

extirpated - eliminated;  in a biological s

population. 
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fine fuels - Cured grass, leaves, needles, twigs, and small branches that ignite easily and 
carry fire rapidly.  

eter.  Also referred to as surface fines. 

ur 

 
ssional patterns.  

onality of fire.  

fire scar - A healing or healed-over injury, caused or aggravated by fire, on a woody plant.  

fire severity - A qualitative term used to describe the relative effect of fire on an ecosystem, 

classed as low, moderate, and high severity. Fire severity may or may not be closely related 

 

s the effect on vegetation. 

sion zone during flood 
events, and functions as an area of deposition. 

; 100% refers to mature foliage with new 
growth complete. 

foreground - For visual quality, the area generally seen within ¼ mile of a viewer's position.  

forest - Land at least 10 percent stocked (based on crown cover) by forest trees of any size, 

forest health - The general condition of a forested stand or group of stands with reference to 
ecological function, resilience, vigor, structural complexity, and a natural (i.e., historic) range 

fine sediment – Stream substrate comprised of inorganic particles smaller than 6.3 
millimeters in diam

fine woody debris – dead wood less than 3 inches in diameter or 1-, 10-, and 100-ho
timelag fuels 

fire group - A grouping of habitat types that have common responses to fire and similar
post-fire succe

fire regimes - The characteristics of fire in a given ecosystem, such as the frequency, 
predictability, intensity, and seas

fire return interval - The average time between wildfires in a given ecosystem.  

especially the degree of organic matter consumption and soil heating. Fires are commonly 

to fire intensity, and this term is often called burn severity.  

fireline intensity – a quantitative measure that describes the rate of heat release per unit time
per unit length of the linear fire front. 

flamelength –  within the flaming front, the length of the flame of a spreading surface fire; a 
function of fire intensity that influence

floodplain - The area adjacent to the active stream channel that is inundated during flows 
that exceed bankfull level. The floodplain acts as an energy disper

foliar moisture – moisture content of overstory foliage; one of the attributes used to 
determine transition from surface to crown fire

forage - Plant material (usually grasses, forbs, and brush) that is available for animal 
consumption.  

forbs - Broadleaf ground vegetation with little or no woody material.  

or formerly having had such tree cover and not currently developed for non-forest use.  
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of variability. The vigor, species composition, and structural attributes of a healthy forest are
conducive to resisting excessive disease/insect infestation (although a natural level is pre

 
sent) 

and supporting a diversity of indigenous wildlife/insect species and biotic (e.g., dead and 

forest system road - A road wholly or partly within or adjacent to and serving the National 
t of 

forest transportation system - A classified road, designated trail, designated airfield, 

adjacent to National Forest Systems lands.  

rial) 

barrier utilized to segregate, stop, and control the 
spread of fire or to provide a control line from which to work.  

come known as fuel models and can be organized 
into four groups: grass, shrub, timber, and slash.  

a; usually expressed as tons 
per acre.  

/or reduction of living or dead forest fuels 
for forest management and other land-use objectives.  

l - A quantitative basis for rating fire danger and predicting fire behavior. The 
mathematical models require descriptions of fuel properties as inputs to calculations of fire 

full planting without site preparation:  The formation of a forest by planting nursery-
d no 

G 

down wood deposition) and abiotic processes (e.g., varied regime of wild fire frequency and 
intensity).  See Desired Condition section for forest health characteristics within each 
forest/vegetation type. 

forest plan - A document that guides all natural resource management activity and 
establishes management standards and guidelines for a National Forest, embodying the 
provisions of the National Forest Management Act (1976).  

Forest System and necessary for the protection, administration, use, and developmen
Forest resources.  

including bridges, culverts, parking lots, log transfer facilities, safety devices and other 
transportation network appurtenances, under Forest Service jurisdiction that is wholly or 
partially within or 

fragmentation - The splitting or isolating of patches of similar habitat. Habitat can be 
fragmented by natural events or development activities.  

fry - Juvenile fish less than 1 year old.  

fuel - Any substance or composite mixture (including woody and other vegetative mate
susceptible to ignition and combustion.  

fuel break - Any natural or constructed 

fuel groups - Fuel properties that have be

fuel load - The dry weight of combustible materials per unit are

fuel management - The planned manipulation and

fuel mode

danger indices or fire behavior potential.  

grown tree seedlings, typically bare-root or container-grown stock, in a stand that receive
previous site preparation (mechanical, fire, chemical). 
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Geographic Information System (GIS) - A computer system that stores and manipulat
spatial (mapped) data.  

es 

geologic structural failure (slump) - The movement of large masses of earth materials, or 
mass failures associated with slippage along 
of mass movements are slower than debris slid onfined to drainage 

 granite. (2) Pertaining to relatively coarse-ground, light 

habitat - (1) A specific set of physical conditions that surround a single species, a group of 
re 

water, cover, and living space.  (2) The place where a plant or animal lives and grows 
under natural conditions.  

habitat type - (1) A distinct assemblage of plants and animals occupying a given area that 

n occupies or will come to occupy as succession advances. 

ly 
f 

sses 
est and range vegetation types, compositions, and structures; 

fish and wildlife habitats and populations; and fire regimes. For purposes of comparison to 
current conditions, historical conditions represent an estimated mid-point within historical 
range of variability. HRV is a reference point to establish a baseline of conditions for which 

geologic bedding planes. In general, these types 
es and they are not c

channels.  

granitics - (1) Soils derived from
colored rocks.  

ground cover - All vegetative material as well as rock and rock fragments that are in contact 
with ground.  

ground water - The supply of fresh water under the earth's surface in an aquifer or in the 
soil.  

H 

species, or a large community. In wildlife management, the major components of habitat a
food, 

can be distinguished from surrounding areas on the basis of certain identifiable 
characteristics, including environmental conditions. (2) An aggregation of all land areas 
potentially capable of producing similar plant communities at climax. The collective area 
which one plant associatio

hazard fuel loadings - Debris generated from any activity (such as timber harvest) that 
increases fire potential.  

hazard reduction - In fuel management, the planned treatment or manipulation of natural
growing vegetation or any other flammable material for the purpose of reducing the rate o
spread and the output of heat energy from any wildfire occurring in the area treated.  

hiding cover - Vegetation that can hide 90 percent of an adult elk from human view at a 
distance of 200 feet or less.  

historical range of variability (HRV) - The natural fluctuation of components of healthy 
ecosystems over time. The range of conditions and processes that likely occurred prior to 
settlement of the analysis area by people of European descent (approximately the mid-1800s, 
which would have varied within certain limits over time). Historical conditions and proce
include such variables as: for
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sufficient scientific and historical information is available to enable comparison to current 
conditions. See also Range of Variability.  

hybrid swarm – A thoroughly intermingled population of one of more interbreeding species 
or subspecies, such that all individual organisms are hybrid offspring.  

hydrologic cycle - Also called the water cycle. This is the process of water evaporating, 
condensing, falling to the ground as precipitation, and returning to the ocean as run-off.  

Hydrologic Unit Code (HUC) - A hierarchical coding system developed by the U.S. 
Geological Service to identify geographic boundaries of watersheds of various sizes.  

indirect effects - Impacts caused by an action but occurring later in time or farther removed 

initiate natural regeneration:  Indication that management activities have occurred that 

interdisciplinary team - Agency specialists assembled to analyze the effects of a potential 
decision or actions on National Forest resources. 

 

 time. An example 

be reversed, except in the extreme long-term. Examples include minerals that have 
been extracted or soil productivity that has been lost.  

J 

Jefferson Division – a portion of the Lewis and Clark National Forest consisting of the 
Highwood, Little Belt, Big Snowy, Little Snowy, Castle, and north-half Crazy mountains.   

hydrophobicity - The ability of a material, typically soil, to repel water.  

I 

in distance.  

would begin the renewal of a tree crop by natural seeding or sprouting. 

interior species - Plants or animals that require dense, forested habitat.  

intermittent stream - A stream that flows at certain times of the year in response to high 
ground water levels or surface sources such as melting snow.  

invasive - A species that displays rapid growth and spread allowing it to establish over large
areas. 

irretrievable commitments - Losses of production or use for a period of
is suitable timberland being used for a skidtrail. Timber growth on the land is irretrievably 
lost while the land is a skidtrail, but the timber resource is not irreversibly lost because the 
land could grow trees again in the near future.  

irreversible commitments - Permanent or essentially permanent resource uses or losses that 
cannot 

issue - A problem or subject of concern raised by the public or by agency employees during 
scoping. Issues important to the decision at hand are analyzed in the DEIS. 
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L 

ladder fuels - Grass, brush, small trees, and dead limbs that allow a ground fire to climb into 

sult of geologic 
activity and geomorphic processes. For example, a mountain, valley, ridge, or basin.  

landing - A roadside location (usually cleared and level) where logs are stored or loaded 

landscape - An area composed of interacting and interconnected patterns of habitats 
(ecosystems) that are repeated because of geology, landform, soils, climate, biota, and human 
influences throughout the area.  

position, structure, and function with predictable behavior.  

cterized by a concentration of stone chips left 

e foliage with 

 
as described in the Forest Plan.  

ral term for any of the variety of processes by which large masses of 
earth material are moved downslope by gravitational forces – either slowly or quickly.  This 
includes slumps, debris avalanches, and landslides.  

the crowns of trees, fuels that provide vertical continuity between surface and canopy fuels. 

landform - A topographic pattern of a particular landscape that exists as a re

onto logging trucks.  

landscape character - The particular attributes, traits, and qualities of a landscape that give 
it an image and make it identifiable or unique. 

landslide prone - Landslide-prone refers to land that has a probability of mass movement 
occurring greater than or equal to 10 percent during a period of 100 years.  

landtype - A grouping of lands or portion of the landscape that have defined characteristics 
of similar origin, com

landtype association - A grouping of landtypes that are similar in general surface 
configuration and origin.  

lek - An assembly site where sage grouse carry on mating displays and courtship behaviors. 

lithic scatter - A prehistoric activity area chara
at the site of stone tool manufacturing. 

live fuel moisture – herbaceous and live woody fuels; 100% refers to matur
new growth complete. 

M 
management area - An area of land with similar management goals and a common
management prescription, 

management indicator species (MIS) - Representative species whose condition and 
population changes are used to assess the impacts of management activities on similar 
species in a particular area.  

man-caused fire damage:  A wildfire caused by human activities. 

mass wasting – A gene
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mature timber - Trees that have attained full development, especially height, and are in full 
seed production.  

a for a specified period of time  

uality, the area generally seen from ¼ mile to 3 miles of a 
viewer's position.  

midflame windspeed – the windspeed at midflame height above the fuelbed; also referred to 

iminate, or rectify impacts from 
management practices.  

tands composed of a mixture of tree species, primarily ponderosa pine, 
Douglas-fir, grand fir, and to a lesser extent western larch, subalpine fir, and Engelmann 

nticipated or 
assumed results of a management plan are being realized or if implementation is proceeding 

mortality (stand) - The number or volume of trees that died because of fire, insects, disease, 

l Policy Act of 1969 (NEPA) - Establishes environmental policy for 

 by the National Environmental Policy Act, which concentrates decision-making 

est Management Act - A law passed in 1976 amending the Forest and 

National Forest System - All National Fores ds reserved or withdrawn from the public 
domain of the United States; all National Forest lands acquired through purchase, exchange, 
donation, or other means; the National Grasslands and land utilization projects administered 

e or 
are designated for administration through the Forest Service as a part of the system. 

mean fire interval – mean of all fire intervals in a given are

merchantable (timber) - Meeting standards for minimum size and soundness.  

middleground - For visual q

as eye-level winds. 

mitigation - Actions that avoid, minimize, reduce, el

mixed conifer - S

spruce.  

monitoring - The process of collecting information to evaluate if objective and a

as planned.  

climatic factors, or competition from other trees or vegetation.  

N 

National Environmenta
the nation.  Requires environmental analysis and public disclosure of federal actions.  

National Environmental Policy Act (NEPA) process - An interdisciplinary process, 
mandated
around issues, concerns, and alternatives, and the effects of those alternatives on the 
environment. 

National For
Rangeland Renewable Resources Planning Act, which requires the development of regional 
and forest plans and the preparation of regulations to guide that development. 

t lan

under Title III of the Bankhead-Jones Farm Tenant Act (50 Stat. 525, 7 U.S.C. 1010-1012); 
and other lands, waters, or interests therein which are administered by the Forest Servic
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National Register of Historic Places (NRHP) - A formal list established by the National 
Historic Preservation Act of 1966 of cultural resources worthy of preservation. The register
maintained by the National Park Service and lists archaeological, historic, and archite
properties.  

 is 
ctural 

lume 

urrence. 

estock 
grazing, mineral developments, wildlife/fisheries management activities, vegetative 

sses (wildfire) which may occur over many years/decades.  Monitoring would 
occur to assure that the expected result is being achieved and it meets the management 

natural regeneration - The renewal of a tree crop by natural seeding or sprouting.  

neotropical migratory birds (NTMB) - Birds that breed in Canada and the United States 

 activity would occur, or where current 
ent of a no action 

 

oads that 
were once under permit or other authorization and were not decommissioned upon the 

non-forest land - Land that has never supported forests, and land formerly forested where 

non-native species – Plant or animal not known to occur in the area before the arrival of 
European cultures.  Thus, non-native species are typically those species, desirable and 

natural changes (no timber harvest involved):  Changes in vegetation character or vo
due to natural occurrences such as floods, landslide, insect epidemic, fire, etc.  Typically a 
stand-replacing wildfire.  The local qualifier typically describes the natural occ

natural fuels prescribed burn:  A planned ignition that burns through a natural stand.  

natural integrity - The extent to which long-term ecological processes are intact and 
operating.  Impacts to natural integrity are measured by the presence and magnitude of 
human induced change to an area.  Such impacts include physical developments (e.g. roads, 
utility rights-of-way, fences, lookouts, cabins), recreation developments, domestic liv

manipulation, and fire suppression activities.   

natural recovery:  The intent to accept conditions (successional pathway) that result from 
natural proce

objectives.  This code would primarily be used for stands outside the suitable timber 
base/land suitability classes other than 500. 

and winter in Mexico, Central America, South America and the Caribbean. 

net effective population  - A population level of breeding individuals required to maintain 
95 percent of initial heterozygosity after 100 years.   

no action alternative - An alternative where no
management practices would continue unchanged.  The developm
alternative is requested by regulations implementing the National Environmental Policy Act
(NEPA) (40 CFR 1502.14).  The no action alternative provides a baseline for estimating the 
effects of other alternatives. 

non-classified roads - Roads on National Forest System lands that are not managed as part 
of the forest transportation system, such as unplanned roads, abandoned travelways, and off-
road vehicle tracks that have not been designated and managed as a trail; and those r

termination of the authorization.  

timber production is precluded by development or other uses.  
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undesirable, that have been introduced intentionally or unintentionally by humans.  
Subsequent generations of the species may have arisen or been born in the area but th
still consider “non-native.”  

noxious weed - A designated

ey are 

 plant species that causes negative ecological and economic 
impacts to both agricultural and Forest lands and may be defined as a pest by law or 

.” 

 layers, dead standing and 
downed trees, and small openings.  

try 

e land made for or by a four-wheel vehicle over 40 inches in 
width that will exist for longer than one year and is available for public use.  

P 

passive crown fire – see torching. 

patch clearcut:  A modification of the clearcut method where patches of an individual stand 

ally flows yearlong, except during periods of extreme 
drought. It has well-defined channels and shows signs of washing and scouring.  

d is well 
established with sturdy seedlings of adequate density and will require no further reforestation 

potential natural community (PNC) - The community of plants and wild animals that 
re completed without interference. 

For forest communities, the potential natural community is an old-growth conifer stand.  

pre-commercial thinning:  A felling made in  immature stand in order to accelerate 
e the average form of the trees that remain. 

regulation. 

O 

obliteration - See “decommission

old growth - A forest habitat that has reached the late stages of development. Other 
characteristics include large-diameter trees, two or more canopy

off-highway vehicles (OHV) - Any motorized wheeled vehicle designed for cross-coun
travel over any kind of terrain. (Sometimes referred to as ORV- off road vehicles). 

open road - an imprint on th

open road density - Miles of open road per square mile.  

are clearcut.   

perennial stream - a stream that usu

planted area certification:  The status of a planted stand that indicates that the stan

treatments. 

would become established if all successional sequences we

 an
diameter increment and also improv

prescribed fire - A fire burning under specified conditions that will accomplish certain 
planned objectives. The fire may result from planned or unplanned ignitions.  
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present net value - The difference between the discounted value of all benefits and the 
discounted value of all costs over the analysis period.  PNV is used to compare project 
alternatives that have different cost and revenue flows. 

primitive recreation experience - Includes the opportunity to experience solitude, a sense of 
of 

project area - The preliminary outline of a proposed action or activity that is in the planning 

project file - More detailed documentation of an environmental analysis, located in the 

Propagules -a structure (as a cutting, a seed, or a spore) that propagates a plant. 

ment 
al analysis.  

n National 

d - Land on which the climax vegetation (potential natural plant community) is 

forb 
ncludes areas seeded with native or adapted/introduced plant 

 within a natural or 
historic range of variation. As some components move toward or beyond the limits of that 
range, other components are affected as well, because they have evolved over time to interact 

nwide 

prescription - A management pathway to achieve a desired objective(s).  

remoteness, closeness to nature, serenity, and spirit of adventure through the application 
outdoor skills in an environment that offers a high degree of challenge and risk.   

stages.  

relevant Forest Service Office. 

proposed action - The project, activity, or action that a Federal agency intends to imple
or undertake and which is the subject of an environment

R 

range allotment - A designated area of land available for livestock grazing upon which a 
specified number and kind of livestock may be grazed under a range allotment management 
plan. It is the basic land unit used to facilitate management of the range resource o
Forest System lands and associated lands administered by the Forest Service. 

rangelan
predominantly grasses, grass like plants, forbs, or shrubs suitable for grazing and browsing. It 
includes natural grasslands, savannas, many wetlands, some deserts, tundra, and certain 
and shrub communities. It also i
species that are managed as if they are native vegetation. 

range of variation - The range of sustainable conditions in an ecosystem that is determined 
by time, processes, native species, and the land itself. The components of functioning 
ecosystems naturally fluctuate over time, but they generally fluctuate

within a limited range of conditions. These resulting changes can be dramatic, and can affect 
the composition, structure, and function of ecosystems over the short and long term 

RARE I and RARE II - Abbreviations for the Roadless Area Review and Evaluations 1 and 
2 that were conducted in 1972 and 1977 to 1979, respectively. Both were natio
planning efforts the Forest Service conducted to resolve the roadless area issue. RARE I was 
abandoned after legal action showed non-compliance with the National Environmental Policy 
Act. In 1980 RARE II was found to be legally insufficient in a lawsuit (California vs. 
Bergland).  
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reach - An unbroken stretch, as with a stream.  

recontour - To move soil back (usually with mechanical or hand tools) to a previous 

by 

e is freeing a tree from immediate 
ing or closely 

ainly 
 the 

accessible, and out of the way.  The 
ing, 
nd 

research natural area - Part of a national network of ecological areas designated in 

ufficient 

 

 its resiliency to disturbances.  (2) The process of restoring site conditions 

s to desired conditions and 

applied to areas of moderate to low ecological integrity.  

condition thus making an area blend with the natural landscape. 

recreation opportunity spectrum (ROS) - A classification system that categorizes land 
its setting and the probable recreation experiences and opportunities it provides. The 
spectrum runs from primitive to semi-primitive non-motorized to semi-primitive motorized 
to roaded natural to rural to urban. 

recreation visitor day (RVD) - Twelve hours of recreation use in any combination of 
persons and hours (one person for 12 hours, or 3 persons for 4 hours, etc.).  

reforestation - The renewal of forest cover by seeding, planting, or natural means.  

regeneration - The re-establishment of trees, either naturally or by planting. This term may 
also refer to the young trees themselves, also called reproduction.  

release and weeding – individual tree:  Releas
competition by cutting, or otherwise eliminating, growth that is overtopp
surrounding the tree.  Weeding is eliminating or suppressing undesirable vegetation, m
herbaceous, during the seedling stage of a forest crop so as to reduce competition with
seedling stand.   

release and weeding – area:  Same as Release and Weeding – Individual Tree except the 
treatment is done for an area rather than individual tree. 

remoteness - A perceived condition of being secluded, in
physical factors that can create “remote” settings include topography, vegetative screen
distance from human impacts such as roads and logging operations (sight and sound), a
changes in legal public access.   

perpetuity for research and education and/or to maintain biological diversity on National 
Forest System lands. 

reservoir - A human- made basin used to collect and hold water. Generally with a s
summer water source to maintain a usable water supply throughout the year. 

restoration - (1) Holistic actions taken to modify an ecosystem to achieve desired, healthy,
and functioning conditions and processes. Generally refers to the process of enabling the 
system to resume
as they were before a land disturbance.  

restore - Management emphasis designed to move ecosystem
processes, and/or to healthy forestlands, rangelands, and aquatic systems; a variety of 
management-induced activities dominate the landscape. Generally, “restore” strategies are 
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restricted – the condition of being restrained or limited in some manner, either by physical
or regulatory factors.  Held back,

 
 abridging or inhibiting the ability to perform certain things. 

.  

to land that is next to water, where plants are dependent on a perpetual 
source of water.  

es, water 
courses, seeps and springs whose waters provide soil moisture sufficiently in excess of that 

lages of plants, animals, and aquatic communities 
whose presence can be either directly or indirectly attributed to factors that are water 

riparian vegetation - Plant communities dependent upon the presence of free water near the 

road - A motor vehicle travelway over 50 inches wide, unless designated and managed as a 

 
 transportation system.  

ngoing upkeep of a road necessary to retain or restore the road to 
the approved road management objective.  

ns of 

) Road improvement.  Activity that results in an increase 

ent.  Activity that results in a new location of an existing 
road or portions of an existing road, and treatment of the old roadway.    

han 5,000 acres or, if smaller is 
contiguous to a designated wilderness area or primitive area; (2) contains no roads; and (3) 

, referring to both inventoried roadless and 
unroaded areas. 

revegetation - The re-establishment of any plant cover, either naturally or by planting

riparian - Pertaining 

riparian area or riparian zone - The banks and adjacent areas of water bodi

otherwise available locally so as to provide a more moist habitat than that of contiguous 
flood plains and uplands.  

riparian ecosystems - (1) Those assemb

influenced or related. (2) Interacting system between aquatic and terrestrial situations, 
identified by soil characteristics, and distinctive vegetation that requires or tolerates free or 
unbound water. 

ground surface (high water table). 

trail. A road may be classified, unclassified, or temporary.  

road construction - Activity that results in the addition of forest classified or temporary road
miles to the forest

road improvement - Activities that result in an increase of an existing road’s traffic service 
level, expand its capacity, or change its original design function.  

road maintenance - The o

road realignment - Activity that results in a new location of an existing road or portio
an existing road and treatment of the old roadway.  

road reconstruction - Activity that results in improvement or realignment of an existing 
classified road defined as follows: (1
of an existing road's traffic service level, expansion of its capacity, or a change in its original 
design function.  (2) Road Realignm

roadless area - A National Forest area which: (1) is larger t

has been inventoried by the Forest Service for possible inclusion in the wilderness 
preservation system. It can be a generic term
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S 

salvage - The removal of dead trees or trees damaged or dying because of injurious agents 
other than competition, to recover economic value that would otherwise be lost (FSM 
2435.05).  

sanitation:  Sanitation cutting is the removal of dead, damaged, or susceptible trees, 
essentially to prevent the spread of pests or pathogens and to improve stand health.  

scenery management system - A means of managing the scenery resource within the 

 
re high-

scenic integrity - The state of naturalness or, conversely, the state of disturbance created by 
human activities or alteration.  It is described in terms of the level of deviation from the 
existing landscape character in a national forest. 

s vary 
igh, High, Moderate, to Low and Very Low. 

 

mperature to kill live crown foliage. 

r within, a stream 
course.  

 of 

e as the Seed Tree Seed Cut with the addition that 

sensitive species - A plant or animal species that is susceptible or vulnerable to management 

sawtimber - Trees that are 8 inches DBH or larger (7 inches for lodgepole pine) that can be 
made into lumber.  

scarification - Exposing mineral soil for better tree seed germination.  

National Forest and Grassland system.  The system is used in the context of ecosystem 
management to inventory and analyze scenery in a national forest, to assist in establishment
of overall resource goals and objectives, to monitor the scenic resource, and to ensu
quality scenery for future generations. 

scenic integrity objective - The level of scenic integrity to be managed for.  Objective
from Very H

scoping process - An early and open process for determining the range of issues to be
addressed and for identifying issues relevant to the proposed action.  

scorch height – height above the ground that the temperature in the convection column 
reaches the lethal te

sediment - Any solid (inorganic) material that has been transported to, o

seed tree seed cut:  Removing trees in a mature stand so as to effect permanent opening
its canopy (if there was no preparatory cutting to do this) and so provide conditions for 
securing regeneration from the seed of trees retained for that purpose. 

seed tree seed cut with reserves:  The sam
any tree or group of trees left unfelled and kept for part of or the entire next rotation are 
reserves. 

activity impacts or habitat alteration. These species are identified by and specific to Forest 
Service Regions.  
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sensitivity levels - The particular degree or measure of viewer interest in the scenic qualities 
of the landscape.  Three sensitivity levels are utilized to identify different levels of user 
concern for the visual environment (USDA-Forest Service, Agriculture Handbook #462, 

seral stage - The stages that plant communities go through during succession. Early seral 
 

r growth stages; and late seral refers to plants present during the later stage of 

inely 
urfaces.  

 conditions for seed production and natural regeneration in a shelterwood system. 

on from the seed of trees retained for that purpose in a shelterwood 

e or 

shelterwood final cut:  Removal of the last seed bearers and shelter trees after regeneration 

owth, 
cific objectives.  

site preparation - A general term for a variety of activities that removes competing 

skidding - Dragging logs from the stump to a collection point or landing.  

1974, pg 18).  They range from 1 (high) to 2 (average) to 3 (low). 

refers to plants that are present soon after a disturbance; mid seral refers to pole of medium
sawtimbe
succession, such as mature and old forest stages.  

shale - A sedimentary rock formed by the compaction of clay, silt or mud. Structure is f
laminated where the rock readily splits along, especially at weathered s

shelterwood preparatory cut:  Removing trees near the end of a rotation so as to 
permanently open the canopy and enlarge the crowns of seed bearers, with a view of 
improving

shelterwood seed cut:  Removing trees in a mature stand so as to effect permanent openings 
in the canopy (if there was no preparatory cutting to do this) and so provide conditions for 
securing regenerati
system. 

shelterwood seed cut with reserves:  The same as the Shelterwood Seed cut but any tre
group of trees left unfelled and kept for part of or the entire next rotation are reserves. 

is considered to be established under a shelterwood system. 

silviculture - The practice of manipulating the establishment, composition, structure, gr
and rate of succession of forests to accomplish spe

sinuosity - A ratio of stream length to valley bottom length. 

vegetation, slash, and other debris that may inhibit the reforestation effort.  

size class – coded attribute representing the fire size. 

 A 0 – 0.25 acres 

 B 0.25 – 9.9 acres 

 C 10 – 99.9 acres 

 D 100 – 299.9 acres 

 E 300 – 999.9 acres 

 F 1000 – 4999.9 acres 

 G 5000+ acres 
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skidtrail - A route used by loggers to drag logs from stump to landing.  

skyline logging - A logging system using steel cable, tower, and a powered winch to elevate 
t where they can be loaded on 

to trucks.  

e, or other event. 
Slash includes unused logs, uprooted stumps, broken stems, branches, twigs, leaves, bark, 

ag - feet in height and six inches in diameter 

il - (1  dyn y composed of mineral and organic materials and living 
rms in which plants grow. (2) The collection of natural bodies occupying parts of the 

s surface that support plan to the integrated effect of 
limate d liv pon parent material, as conditioned by relief, over periods 
f time

l volume which results in alteration of soil, chemical and 

 organic layers from 
their natural positions by mechanical forces such as a tractor blade. Also defined as the 

tivity - The inherent capacity of a soil to support growth of specified plants and 
plant communities.  

acro-invertebrates, plants, and fungus; ‘active’ organic matter with fresh or 
partially decomposed and labile components; and humus which constitutes well decomposed 

soil resource commitment - A conversion of a productive site to an essentially 

f 
ls or parties one may expect to encounter in an area during a day, or the number of 

parties camped within sight and sound of other visitors.   

n or series of populations or organisms that is capable of interbreeding 
freely with each other but not with members of other species.  

re 

logs from their position in the woods and carry them to a poin

slash - The woody debris left on the ground after timber harvest, a storm, fir

and chips.  

sn A standing dead tree usually greater than five 
at breast height.  

so ) A amic natural bod
fo
earth' ts and that have properties due 
c  an ing matter acting u
o . 

soil compaction - Reduction of soi
physical properties.  

soil displacement - The horizontal movement of the forest floor and soil

removal of one half of the “A horizon” in an area at least one square meter in size.  

soil produc

soil organic matter  - fraction of the soil composed of living organisms comprised of 
microbial, m

and recalcitrant substances. 

nonproductive site for a period of more than 50 years.  

solitude - A personal, subjective value defined as isolation from the sights, sound and 
presence of others, and human developments.  Common indicators of solitude are numbers o
individua

species - A populatio

spotting – embers that are transported ahead of the zone of direct ignition of the main fi
that start new fires. 
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stability - The ability of channel banks and/or channel bottom to resist the erosive force of 
moving water.   

stand - A community of trees or other vegetative growth occupying a specific area and
sufficiently uniform in composition, age, spatial arrangement, and conditions as to be 
distinguishable from the other growth on adjoining lands.  

 

stand clearcut:  Removal of the entire standing crop (live and/or dead) within a stand for the 

stand clearcut with reserves:  A clearcut method in which varying numbers of reserve trees 
. 

l area, cover).  

fficial charged with 

g cultural resources on Federal lands in Montana. 

visible criteria: size class, crown density, and past 

tion of layered deposits, for 
example soil layers or geological strata.

an use. 

management practices are modified to minimize effects to water quality, fish or other aquatic 
 

ts as an effective 
filter and depositional zone for sediment; maintains shade; conserves aquatic and terrestrial 

loodplain stability. 

.  

ration Project, this 
usually refers to a Hydrologic Unit Code 7 (HUC-7) subwatershed, such as Weatherwax 

es 
ture, and community processes with time.  

purpose of creating a new, even-aged stand.   

(live trees, pole-sized or larger) are not harvested to attain goals other than regeneration

stand composition - The representation of tree species in a forest stand, expressed by some 
measure of dominance (i.e., percent volume, number, basa

stand structure - The different sizes and ages of trees within a stand.  

State Historic Preservation Officer (SHPO) - The appointed State o
administration of the National Historic Preservation Act on State lands, and charged with 
consultation regardin

stewardship - Responsibility for managing natural resources on public land.  

strata - A stand delineation based on 
management.  

stratigraphy - The classification, correlation, and interpreta
 

streambank alteration – Human activities or natural events that destabilize streambanks 
including natural water flows, excessive livestock use, or concentrated hum

streamside management zone (SMZs) – An area of land adjacent to a stream course where 

resources. The width of a SMZ is generally between 50 and 100 feet, but may be extended to
150 or 300 feet along streams that support sensitive fisheries. The SMZ ac

riparian habitats; protects the stream channel and banks; and promotes f

substrate - The bottom of a stream, usually composed of silt, sand, gravel, and/or boulders

subwatershed - A subdivision within a watershed.  For the Judith Resto

Creek, Russian Creek, or similar size drainage.  

succession - A predictable process of biotic community development that involves chang
in species, struc
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successional stage - A phase in the gradual supplanting of one community of plants by 
another.  

suitable land - Commercial forest land identified as appropriate for timber production. 

summer range - The area essential for big game to carry out their reproductive cycles.  

T 

 
t, shoot, wound, kill, trap, capture, or collect 

(50 CFR 10.12).  

ase, other written authorization, 
or emergency operation, not intended to be a part of the forest transportation system and not 

terrestrial - Pertaining to the land.  

thermal cover - A stand of coniferous trees at least 40 feet tall with an average crown 

 to 
become an endangered species within the foreseeable future throughout all or a significant 

 

r a 
specific portion of their range within the foresee ble future, as designated by the U.S. Fish 
and Wildlife Service.  

torching – a fire that burns a single tree or group of trees, also known as passive crown fire.  

oint sources and natural background sources 
established at a level necessary to achieve compliance with applicable water quality 

ractice, TMDLs are water quality restoration targets for 
both point and nonpoint sources which are contained in water quality restoration plans. 

surface erosion - The wearing away of the land surface by running water or wind.  

surface fire - A fire burning along the surface without significant movement into the 
understory or overstory, with flame length usually below 1 meter, also called ground fire.  

sustainability - The ability to maintain a desired condition or flow of benefits over time.  

take - As pertaining to the Migratory Bird Treaty Act: to pursue, hunt, shoot, wound, kill,
trap, capture or collect, or attempt to pursue, hun

temporary roads - Roads authorized by contract, permit, le

necessary for long-term resource management.  

closure of 70 percent or more that acts as shelter from the weather.  

threatened and endangered Species - Any species, plant or animal, which is likely

portion of its range. Threatened species are identified by the Secretary of the Interior in
accordance with the Endangered Species Act (1973).  

threatened species - Plant or animal species likely to become endangered throughout all o
a

timber type - Timber stands or groups of stands that have the same general vegetative 
composition.  

total maximum daily load (TMDL) - The sum of the individual waste load allocations for 
point sources, and load allocations for both nonp

standards [75-5-103(32) MCA].  In p
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tractor logging - A logging method that uses tractors or skidders to carry or drag logs f
the stump to a collection point.  

rom 

 

U 

 system, such as unplanned roads, abandoned travelways, and off-

the 
the authorization (36 CFR 212.1). 

tures 

ed) (or unsuited land) - Forest land that is not managed for 

, or 

ed on existing technology and knowledge; (4) 
there is at present, a lack of adequate information to responses to timber management 
activities; or (5) timber management is incon nt with or not cost-efficient in meeting the 

) 

tions of plants in common spatial 

 wildlife or plant population to maintain sufficient size so that it 

viable population - A wildlife or plant population that contains an adequate number of 
reproductive individuals appropriately distributed across a planning area to ensure the long-
term existence of the species.  

transition ratio – the ratio of the surface fireline intensity to the critical surface fireline
intensity.  A transition ration that is greater than or equal to one indicates surface fireline 
intensity sufficient to transition to crown fire. 

unclassified road – Roads on National Forest System lands that are not managed as part of 
the forest transportation
road vehicle tracks that have not been designated and managed as a trail:  and those roads 
that were once under permit or other authorization and were not decommissioned upon 
termination of 

underburn - A light broadcast burn under an existing forest canopy. A prescribed fire to 
reduce fuels causing minimal damage to existing trees.  

understory - The trees, brush, and other vegetation growing beneath the canopy or overstory 
in a stand of taller trees.  

unique features - Those unique geological, biological, ecological, cultural, or scenic fea
that may be located in the area.   

unsuitable forest land (not suit
timber production because: (1) the land has been withdrawn by Congress, Secretary, or 
Chief; (2) technology is not available to prevent irreversible damage to soils, productivity
watershed conditions; (3) there is no reasonable assurance that lands can be adequately 
restocked within 5 years after final harvest bas

siste
management requirements and multiple-use objectives specified in the Forest Plan.  

uplands - Land at a higher elevation, in general, than the alluvial plain (current floodplain
or low stream terrace (past floodplain); land above the foot slope zone of the hill slope 
continuum. 

V 

vegetative community - A group of one or more popula
arrangement with common nutritive and growth functions. 

viability - The ability of a
persists over time in spite of normal fluctuations in numbers; usually expressed as a 
probability of maintaining a specific population for a specified period.  
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viewshed - The area that is visible from a particular viewpoint or series of viewpoints.  For 
example, the area seen from Road 487 would be that road’s viewshed, and extends for m
miles. 

visual quality objectives (VQOs) – Visual quality objectives are a part of the Visual 
Management System and were replaced in 1995 by the Scenery management system.  
desired level of scenic quality and diversity of natural features based on physical and 
sociological characteristics of an area. Refers to the degree of acceptable alterations o

any 

A 

f the 
characteristic landscape.  The Visual Management System was replaced in 1995 by the 

t an 
or visible) from a Sensitivity Level 1 viewpoint.  In the case of prescribed fire, 

allowance is made for red needles to drop and the ground plane to green up before 
determining whether the prescibed VQO has been met. 

 but do not dominate the 
landscape. 

or less) 

s a road or skidtrail, used to divert water and reduce 

permittees to provide water to livestock, but which could also be used by wildlife. 

e 

s 
 (d) 

ge point. 

low.  

r saturated by surface or ground water at a frequency 

(40 CFR at 110.1[f]). 

Scenery Management System.  Management areas within the Lewis and Clark National 
Forest Plan have prescribed VQOs based upon the Management Area and whether or no
area is seen (

• Retention - Human activities are not evident to the casual forest visitor. 

• Partial Retention - Human activities may be evident

• Modification - Human activities may dominate the characteristic landscape, but 
should appear as a natural occurrence when viewed from foreground (¼ mile 
or middleground (¼ to about 3 miles).   

W 

waterbar - An earthen barrier acros
erosion. It is usually designed to allow limited vehicle passage.  

water development - A water source developed by public land managers and livestock 

water quality - Refers to the chemical, physical, or biological characteristics that describ
the conditions of a river, stream, or lake.  

water quality limited segment (WQLS) - A body of water which is not fully supporting it
beneficial uses. In other words it is impaired.  Impaired water bodies are listed on the 303
List of impaired waters by the Montana Department of Environmental Quality and require 
the development of a TMDL. 

watershed - The area of land that contributes surface runoff water to a given draina
A major subdivision of a drainage basin.   

water yield - The runoff from a watershed, including ground water and surface water f

wetland - Areas that are inundated o
and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions (including) 
playa lakes, swamps, marshes, bogs and similar areas such as sloughs, prairie potholes, wet 
meadows, prairie river overflows, mudflats, and natural ponds 
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Wilderness - Federal land retaining its primeval character and influence without permanent 
improvements or human habitation as defined under the Wilderness Act (1964).  

er 

 
n soils.  The process ensures continued supply of 

woody debris for physical and biological soil function. 

e stump to a deck, road, or landing where they can then be 

Z 

windthrow - Trees uprooted by the wind.  

winter range - The area where big game species find food and cover during severe wint
weather.  

woody debris recruitment  - The process of trees and branches entering stream channels.. 
Also, refers to trees and branches falling o

Y 

yarding - Moving logs from th
loaded onto trucks, generally with the use of a cable system.  (See “skidding”). 

zone of influence - The area that is economically and socially influenced by Forest Service 
management activities.  



SECTION 7 
Literature Cited 

Advisory Council on Historic Preservation Regulations. 2004. .  The Section 106 Process.    Protection of 
Historic Properties, Sub-part B. 36 C.F.R. § 800. Washington D.C.: U.S. Government Printing Office.  
Available online:  http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=36&PART=800&SUBPART=b&TYPE=PDF&YEAR=2004 

Agee, J. K.; Bahro, B.;  Finney, M.; Omi, P.N.; Sapsis, D.B.; Skinner, C.N.; VanWagtendonk, J.; 
Weatherspoon, C.P. 1999. The use of fuelbreaks in landscape fire management. Forest Ecology and 
Management 127:55-56. 

Agee J.K.; Skinner C.N.  2005.  Relative risk assessments for decision-making related to uncharacteristic 
wildfire.  Forest Ecology and Management 211: 83-96. 

Alexander ME. 1988.  Help with making crown fire assessments.  In:  Fischer WC; Arno SF, comps. 
Protecting people and homes from wildfire in the interior west:  Proceedings of the Symposium and 
Workshop; 1987 October 6-8; Missoula, MT. Gen. Tech. Rep. INT-251.  Ogden, UT:  U.S. Department 
of Agriculture, Forest Service, Intermountain Forest and Range Experiment Station:  147-156. 

Anderson, HE. 1982. Aids to determining fuel models for estimating fire behavior. USDA Forest Service, 
Gen. Tech. Rep. INT-122. Intermountain Forest and Range Experiment Station, Ogden, UT. 22 p. 

Archaeological Resources Protection Act (ARPA).  16 U.S.C. §470(aa-mm).  1979 (as amended).  
Washington D.C.: U.S. Government Printing Office.  Available online:  
http://www.law.cornell.edu/uscode/16/usc_sup_01_16_10_1B.html 

Arno SF, Fiedler CE. 2005.  Mimicking Nature’s Fire.  Washington:  Island Press. 242 p. 

Augusta History Committee.  1978.  In the Shadow of the Rockies:  Augusta Area History Book.  Fairfield 
Times: Fairfield, MT. 

Aune, K.; Kasworm,.W.  1989. Final report: East Front grizzly studies. Montana Department of Fish, 
Wildlife and Parks. 332 pp.  

Ayres,H.B. 1901. Lewis and Clarke Forest Reserve. Part V, Forest Reserves. U.S. Geological Survey 20th 
Annual Report. Department of Interior: Washington D.C. pp. 27–80. 

Ball, D.A.; Cudney, D.; Dewey, S.A.; Elmore, C.L.; Lym, R.G.; Morishita, D.W.; Parker, R.; Swan, D.G.; 
Whitson, T.D.; Zollinger, R.K.  2001. Weeds of the west.  Grand Teton Lithography, Jackson, WY.   314-
315. 

Bauer, S.B.; Burton, T.A. 1993. Monitoring protocols to evaluate water quality effects of grazing 
management on western rangeland streams. US EPA Report No. 9101R-93-017. U.S. Environmental 
Protection Agency, Region 10. Seattle, WA.  

Barkeley, Y.C.; Schnepf C.; Cohen, J.D.  2004.  protecting and landscaping homes in the wildland/urban 
interface.   Idaho Forest, Wildlife and Range Experiment Station, Moscow, ID.  University of Idaho 
Extension. 21p. 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 1 of 11 

http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=36&PART=800&SUBPART=b&TYPE=PDF&YEAR=2004
http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=36&PART=800&SUBPART=b&TYPE=PDF&YEAR=2004
http://www.law.cornell.edu/uscode/16/usc_sup_01_16_10_1B.html


Brooks, K.N.; Folliott, P.F.; Gregensen, H.M.; DeBano, L.F. 1997. Hydrology and the management of 
watersheds. Iowa State University Press. Ames, IA.. 127-130 

*Cherullo, T. and Jameson, R.  1996.  Cultural Site Record 24LC1286.  On file at: U.S. Department of 
Agriculture, Forest Service, Lewis and Clark National Forest, Great Falls, MT.  

Clayton, J.L. 1990. Soil disturbance resulting from skidding logs on granitic soils in central Idaho. Res. 
Pap. INT-435, Ogden, UT: US Department of Agriculture, Forest Service, Intermountain Research 
Station. 8p. 

Claar, J. J.; Anderson, N.; Boyd, D.; Cherry, M.; Conard, B.; Hompesch, R.;  Miller, S.;  Olson, G.; 
IhslePac, , H.; Waller, J.; Wittinger, T.; Youmans, H.  1999. Carnivores. Pages 7.1-7.63 in Joslin, G. and 
H. Youmans, coords. 1999. Effects of recreation on Rocky Mountain Wildlife: A review for Montana. 
Committee on Effects of Recreation on Wildlife, Montana chapter of the Wildlife Society. 307pp.  

Clough, L. T.  2000.  Nesting habitat selection and productivity of northern goshawks in west-central 
Montana.  Missoula, MT: University of Montana.  . 87 p. M.S. Thesis 

Covert, S.A.; Robichaud, P. R.; Elliot, W.J.; Link, T.E. 2005. Evaluation of runoff prediction from 
WEPP-based erosion models for harvested and burned watersheds. Transactions of the ASAE Volume 
48(3): 1091-1100. 

Deaver, Sherri. 1995. Ethnographic Overview of Selected Portions of the Lewis and Clark National 
Forest and Adjacent Bureau of Land Management Lands. In: Ethnoscience Vol. 1 & 2. Billings, MT: 
prepared under contract No. 53-0355-4-15003 for the Lewis and Clark National Forest, Great Falls, MT: 
p. 9. 

*Dolan, John.  1995.  Cultural Site Record for the Benchmark Creek Trail 24LC1250.  On file at: U.S. 
Department of Agriculture, Forest Service, Lewis and Clark National Forest, Great Falls, MT. 6 p. 

Dunham, J.B., Young, M.K.;Gresswell, R.E.; Rieman, B.E. 2003. Effects of fire on fish populations: 
landscape perspectives on persistence of native fishes and non-native fish invasions. Forest Ecology and 
Management. 178:183-196. 

Dunham, J.B.; Rosenberger, A.E.; Luce, C.H.; Rieman, B.E. 2007, Influences of wildfire and channel 
reorganization on spatial and temporal variation in stream temperature and the distribution of fish and 
amphibians: Ecosystems, v. 10, p. 335-346.   

Elliot W.J; Hall D.E; Scheele D.L. 1999. WEPP Model U.S.D.A. Forest Service Rocky Mountain 
Research Station and San Dimas Technology and Development Center. Online: 
http://forest.moscowfsl.wsu.edu/fswepp/docs/fsweppdoc.html   

Elliot, W.J.; Page-Dumroese, D.; Robichaud, P.R.  1999. The effects of forest management on erosion 
and soil productivity. In: Soil Quality and Soil Erosion. Boca Raton, FL:  CRC Press. 195-208. 

Everett, R.L. 1994. Restoration of stressed sites and processes. Volume IV, Eastside Forest Ecosystem 
Health Assessment. Gen.Tech. Rep. PNW-GTR-3300. Portland, OR: U.S. Department of Agriculture, 
Forest Service, Pacific Northwest Research Station. 50-53. 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 2 of 11 

http://www.fs.fed.us/rm/boise/research/fisheries/fire/FAE%20Papers/dunham_final.pdf
http://www.fs.fed.us/rm/boise/research/fisheries/fire/FAE%20Papers/dunham_final.pdf
http://forest.moscowfsl.wsu.edu/fswepp/docs/fsweppdoc.html


Fiedler C.E.; Keegan III C.E.; Woodall, C.W.; Morgan T.A.; Robertson, S.H.; Chmelik, J.T.  2001.  A 
strategic assessment of fire hazard in Montana.  Missoula (MT):  Joint fire Sciences Program, University 
of  Montana.  In cooperation with the USFS Pacific Northwest Research Station.  33p. 

Fire Regime and Condition Class Definition. 2007 [cited  2007 Feb 21]. Available online: 
http://www.nwcg.gov/ 

Fritts, S.H.; Bangs, E.E.; Gore, J.F. 1994. The relationship of wolf  recovery to habitat conservation and 
biodiversity in the northwestern United States. Landscape Urban Planning 28:23-32. 

Garrison, M.T; Moore, J.A. 1998. Nutrient management: A summary and review. Intermountain Forest 
Tree Nutrition Cooperative Supplemental Report 98-5. 45 pp.  

Glossary of wildland fire terms. Available online:http://www.nwcg.gov/pms/pubs/glossary/index.htm 

Goodwin, K.; Nowierski, R.; Shelly, R.; Lym R. 2006. Leafy Spurge: Biology, Ecology and 
Management. Available online: www.montana.edu/wwwpb/pubs/eb134.pdf  24p.  

Graham, R.T.; Harvey, A.E.; Jurgensen, M.F.; Jain, T.B.; Tonn, J.R.; Page-Dumroese, D.S.  1994. 
Managing coarse woody debris in forests of the Rocky Mountains.  Res. Pap. INT-RP-477. U.S. 
Department of Agriculture, Forest Service, Intermountain Research Station. 12 p. 

Graham, R.T.; Harvey, A.E.; Jain, T.B.; Tonn, J.R.  1999.  The effects of thinning and similar stand 
treatments on fire behavior in western forests. Gen.Tech. Rep. PNW-GTR-463. U.S. Department of 
Agriculture, Forest Service. Pacific Northwest Research Station.  U.S. Department of Interior, Bureau of 
Land Management.  27 p. 

Grier, C.C.; Lee, K.M.; Nadkarni, N.M.; Klock, G.O.; Edgerton, P.J. 1989. Productivity of forests of the 
United States and its relation to soil and site factors and management practices: a review. Gen. Tech. Rep. 
PNW-GTR-222. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest 
Research Station. p.24-31. 

Hargis, C. D.; McCarthy,C; Perloff, R.D. 1994. In The northern goshawk: Ecology and Management. W. 
M. Block, M. L. Morrison, and M. H. Reiser (eds.). Proc. Symp. Cooper Ornith. Soc., 14-15 April 1993, 
Sacramento, CA. Studies in Avian Biology. 16: 32-40 

Harvey, A.J.; Geist, J.M.; McDonald, G.I.; Jurgensen, M.F.; Cochran, P.H.;  Zabowski, D.;  Meurisse, 
R.T. 1994. Biotic and abiotic processes of eastside ecosystems: the effects of management on soil 
properties, processes and productivity. Gen. Tech. Rep. PNW-GTR-323 Portland, OR: U.S. Department 
of Agriculture, Forest Service, Pacific Northwest Research Station. 11-13.  

Helena, Custer, Gallatin, and Lewis and Clark National Forests.  Great Falls, MT: U.S. Department of 
Agriculture, Forest Service, Lewis and Clark National Forest.  18 p. 

HFFI Field Guide.  10 p. 

Holdorf, H.D. 1981. Soil resource inventory of the Lewis and Clark National Forest.  Interim In-Service 
Report of the Non-Wilderness Portions. Great Falls, MT: U.S. Department of Agriculture, Forest Service, 
Lewis and Clark National Forest. 62 p.  

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 3 of 11 

http://www.nwcg.gov/
http://www.fws.gov/scripts/exit-to-fed.cfm?link=http://www.nwcg.gov/pms/pubs/glossary/index.htm&linkname=National%20Wildfire%20Coordinating%20Group
http://www.montana.edu/wwwpb/pubs/eb134.pdf


Hungerford, R.D.; Harrington, M.C.; Frandsen, W.H.; Ryan, K.C.;  Niehoff, G.J. 1991. Influence of fire 
on factors that affect site productivity.  Proceedings: Management and productivity of western-montane 
forest soils. Gen. Tech. Rep. GTR, INT-280. Ogden, UT: US Department of Agriculture, Forest Service. 
32-50. 

Interagency Grizzly Bear Committee (IGBC). 1986. Interagency Grizzly Bear Guidelines. Interagency 
Grizzly Bear Committee. 100 pp 

Interagency Grizzly Bear Committee (IGBC). 1995. Interim motorized access management. direction for 
the Northern Continental Divide Ecosystem. 7 pp 

Kappesser, G.B. 1993. Riffle Stability Index. Idaho Panhandle National Forest. United States 

Department of Agriculture. Coeur d’Alene, Idaho. 

Keane, R.E.; Ryan, K.C.; Veblen, T.T.; Allen, C.D.;  Logan J.; Hawkes, B. 2002. Cascading effects of 
fire exclusion in Rocky Mountain ecosystems: a literature review. Gen. Tech. Rep. RMRS-GTR-91. Ft 
Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 10p. 

Ketcheson, G.L; Megahan, W.F. 1996. Sediment production and downslope sediment transport from 
forest roads in granitic watersheds. Res. Pap. INT-RP-486. Boise, ID: U.S. Department of Agriculture, 
Forest Service,Intermountain Research Station. 11 p. 

Kimbell, A.R.  2004. (October 28). Northern region revised sensitive species list.  Missoula, MT: U.S. 
Department of Agriculture, Forest Service, Northern Region.  1p. 

Klepack, J.F.; Reutebuch, S.E.; Rummber, R.B. 1999. An assessment of soil disturbance from five 
harvesting intensities. ASAE Paper No. 99-5052. St. Joseph, MI. ASAE. 16pp. 

Kowalski, S. 2006. Frequency of northern goshawk presence in the Northern Region. Unpub. Rep. On 
File: US Department of Agriculture, Forest Service, Region One, Missoula MT. Available online: 
http://fsweb.r1.fs.fed.us/wildlife/wwfrp/wl_eco/goshawk/Final%20Goshawk%20Report.pdf) 

Kunkel, K.E. 1997. Predation by wolves and other large carnivores in northwestern Montana and 
southeastern British Columbia. Ph. D. Dissertation, Univ. of Montana, Missoula, Mont. 272pp. 

LeJeune, K. D.; Seastedt, T. R. 2001.  Centaurea species: the forb that won the west. Conservation 
Biology. Boulder, CO: University of Colorado. 15:1568-1574. 

Lym, R.G. 1991. Economic impact, classification, distribution and ecology of leafy spurge.  In: noxious 
range weeds. Westview Press, Boulder, CO. 169-181. 

Mahon, T., and F. I. Doyle. 2005. Effects of timber harvesting near nest sites on the reproductive success 
of Northern Goshawks (Accipiter gentilis). Journal of Raptor Research 39:335-341. 

Management of Watersheds. Iowa State University Press. Ames, IA.  (pages 127 and 130) 

Martin, D.A.; Moody, J.A.. 2001. Comparison of soil infiltration rates in burned and unburned 
mountainous watersheds. Hydrological Processes 15: 2893-2903. 

Massman, W.J.; Frank, J.M.; Shepperd, W.D.; Platten, M.J.  2003. In situ soil temperature and heat flux 
measurements during controlled surface burns at a southern Colorado forest site. In: US Department of 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 4 of 11 

http://fsweb.r1.fs.fed.us/wildlife/wwfrp/wl_eco/goshawk/Final%20Goshawk%20Report.pdf


Agriculture, Forest Service Proceedings RMRS-P-29. Available online: 
www.fs.fed.us/rm/pubs/rmrs_p029/rmrs_p029_069_088.pdf 

* McCartney, Kelsey. 2005.  Benchmark Wagon Road Draft Cultural Site Record 24LC2049.  On file at: 
U.S. Department of Agriculture, Forest Service, Lewis and Clark National Forest, Great Falls, MT. 7 p. 

* McCartney, Kelsey. 2005.  Cultural resource Inventory for Project #05-LC-01-057, Benchmark WUI 
Project - HFR.  On file at: U.S. Department of Agriculture, Forest Service, Lewis and Clark National 
Forest, Great Falls, MT. 29 p. 

McCartney, Kelsey.  2005.  Oral history interview regarding the Benchmark Area with Ernest Kind, 
Margaret Wearley and Gary Waters on December 9, 2005.  U.S. Department of Agriculture, Forest 
Service, Lewis and Clark National Forest. unpublished. 

* McCartney, Kelsey. 2006.  Cultural resource Inventory for Project #06-LC-01-030, addendum to 
Project 05-LC-01-057.  On file at: U.S. Department of Agriculture, Forest Service, Lewis and Clark 
National Forest, Great Falls, MT. 16 p. 

McGrath, M.T., S. Destefano, R.A. Riggs, L.L. Irwin, and G.J. Roloff. 2003. Spatially explicit influences 
on northern goshawk nesting habitat in the interior Pacific Northwest. Wildlife Society Monograph 154. 

Megahan, W.F.; Monsen, S.B.; Wilson, M.D.; Lozano, N.; Haber, D.F.; Booth, G.D. 1992. Erosion 
control practices applied to granitic roadfills for forest roads in Idaho: cost effectiveness evaluation. Land 
Degradation and Rehabilitation. 3:55-65.  

Minshall, G.W 2003. Responses of stream benthic macroinvertebrates to fire. Forest Ecology and 
Management 178:155-161 

Montana Department of Environmental Quality. 2004. Year 2004 303 (d) List - a compilation of impaired 
and threatened waterbodies in need of water quality restoration. 403 p. Available online: 
http://www.deq.state.mt.us/ppa/mdm/303_d/303d_information.asp. 

Montana Department of State Lands. 1994. Guide to streamside management zone law and rules. 
Missoula, MT  

Montana Natural Heritage Program .2005a.  BIOTICS element occurrence database. Montana State 
Library, Helena, MT. 

Montana Natural Heritage Program (MNHP). 2005b. Montana rare plant field guide. Helena, MT. 
Available online:  http://nhp.nrisState.mt.us/plants* 

Montana Natural Heritage Program. 2006.  Data records in GIS format. Sensitive Plant Atlas. Great Falls, 
MT: U.S. Department of Agriculture,  Lewis and Clark National Forest. 

Montana State University Extension Service. 2001. Water Quality BMPs (Best Management Practices) 
for Montana Forests. MSU extension bulletin: EB 158. Bozeman MT.  
http://www.montana.edu/wwwpb/pubs/eb158.html 

Nakamura, G.M. 1990.  Silvicultural practices impacting productivity. In: Sustaining site productivity on 
forestlands. A user’s guide to good soil management. University of California Division of Agriculture and 
Natural Resources, Publication 21481. Oakland, CA. p.10-13. 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 5 of 11 

http://www.fs.fed.us/rm/pubs/rmrs_p029/rmrs_p029_069_088.pdf
http://www.deq.state.mt.us/ppa/mdm/303_d/303d_information.asp.
http://nhp.nris/


National Register Bulletin 15. 1995.  “How to Apply the National Register Criteria for Evaluation.” 
USDI, National Park Service, Interagency Resources Division, Government Printing Office. 22 p.  
Available online:  http://www.nps.gov/history/nr/publications/bulletins/nrb15/nrb15.pdf 

National Register Bulletin 36. 2000.  “Guidelines for Evaluating and Registering Historical 
Archaeological Sites and Districts.” USDI, National Park Service, Interagency Resources Division, 
Government Printing Office. 22 p.  Available online:  
http://www.nps.gov/history/nr/publications/bulletins/arch/nrb36.pdf 

National Register of Historic Places. 2004.. Criteria for Evaluation.      36 C.F.R. § 60.4. Washington 
D.C.: U.S. Government Printing Office Available online:  http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=36&PART=60&SECTION=4&TYPE=PDF&YEAR=2004 

National Historic Preservation Act (NHPA).  1966 (amended 2006). 16 U.S.C. § 470.  Washington D.C.: 
U.S. Government Printing Office.  Available online: http://www.achp.gov/docs/nhpa%202008-final.pdf 

Neary, D.G.; Klopateck, C.C.; DeBano, L.F.; Folliott, P.F.  1999. Fire effects on belowground 
sustainability: a review and synthesis. Forest Ecology and Management 122(1999): 51-71. 

Nowicki, Brian. 2001. "Protecting Communities from Forest Fires: Effectively Treating the Wildland 
Urban Interface." Southwest Forest Alliance.  

Nowicki, Brian. 2002. "The Community Protection Zone: Defending Houses and Communities from the 
Threat of Forest Fire." Center for Biological Diversity. 

Omi PN, Martinson EJ, Chong GW.  2006.  Effectiveness of Pre-Fire Fuel Treatments.  Colorado State 
University and US Geological Survey.  Final Report JFSP Project 03-2-1-07.  29 p. 

Page-Dumroese, D.; Jurgensen, M.; Elliot, W.; Rice, T.; Nesser, J.; Collins, T.; Meurisse, R. 2000. Soil 
quality standards and guidelines for forest sustainability in northwestern North America.  Forest Ecology 
and Management 138: (2000) 445-462. 

Page-Dumroese, D.; Jurgensen, M.; Abbott, A.; Rice, T.; Tirocke, J.; Farley, S.; DeHart, S. Monitoring 
changes in soil quality from post-fire logging in the Inland Northwest. In: Andrews, Patricia L.; Butler, 
B.W., comps. 2006. Fuels Management. How to measure success: Conference Proceedings. 28-30 March 
2006; Portland, OR. Proceedings RMRS-P-41. Fort Collins, CO: U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station. pp 605–614. 

Pyne SJ. 1982. Fire in America, A cultural history of wildland and rural fire. Seattle (WA): University of 
Washington Press. 654 p. 

Powers, R.F. 2006.  Long-term soil productivity: genesis of the concept and principles behind the 
program¹.  Can. J. For. Res. 36: 519-528 (2006). 

Quigley, T. M.: Arbelbride, S.J. Tech. Eds. 1997. An assessment of ecosystem components in the interior 
Columbia Basin and portions of the Klamath and Great Basins. Gen. Tech. Rep. PNW-GTR-405.  
Portland, OR: U.S. Department of Agriculture, Forest Service, Fort Collins, CO.: Pacific Northwest 
Research Station. 3:1130. 

Ruediger, Bill;  Claar, J.; Gniadek, S.; Holt, B.; Lewis, L.; Mighton, S.;  Naney, B.;  Patton, G.; Rinaldi, 
T.;  Trick, J.;. Vandehey, A.; Wahl, F.; Warren, N.; Wenger, D.; Williamson., A.  2000.  Canada Lynx 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 6 of 11 

http://www.nps.gov/history/nr/publications/bulletins/nrb15/nrb15.pdf
http://www.nps.gov/history/nr/publications/bulletins/arch/nrb36.pdf
http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=36&PART=60&SECTION=4&TYPE=PDF&YEAR=2004
http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=36&PART=60&SECTION=4&TYPE=PDF&YEAR=2004
http://www.achp.gov/docs/nhpa%202008-final.pdf


conservation assessment and strategy. USDA Forest Service, USDI Fish and Wildlife Service, USDI 
Bureau of Land Management and USDI National Park Service. Missoula, MT: Forest Service Publication  
#R1-00-53:  2-9, 2-12. 

Reynolds, R.T.; Graham, R.T.; Boyce, D.A.  2005. Habitat conservation of the northern goshawk in the 
southwestern United States: response to Greenwald et al., report dated December 18, 2005, submitted part 
of an appendix to an environmental impact statement, Southwestern Region, U.S. Department of 
Agriculture, Forest Service.  

Reynolds, R. T.; Graham, R. T.; Reiser, M. Hildegard; and others. 1992. Management recommendations 
for the northern goshawk in the southwestern United States. Gen. Tech. Rep. RM-217, Ft. Collins, 
CO:U.S. Department of Agriculture, Forest Service, Rocky Mountain Forestand Range Experiment 
Station. 90 p. 

Ridenour, W.M.; Calloway R.M.  2001. The relative importance of allelopathy in interference: the effects 
of an invasive weed on a native bunchgrass.  Oecologia 126:444-450. 

Robichaud, P.R. 2000. Fires effects on infiltration rates after prescribed fire in Northern Rocky Mountain 
Forests, USA. Journal of Hydrology 231-232 (2000): 220-229. 

Rocky Mountain Front Emergency Plan.  Document is stewarded by the Lewis and Clark National Forest, 
Rocky Mountain Ranger District.  The plan is updated on an annual basis. 

Samson, Fred. B. 2006. A conservation assessment of the northern goshawk, black-backed woodpecker, 
flammulated owl, and pileated woodpecker in the Northern Region, USDA Forest Service. Unpub. Rep., 
USDA Forest Service, Region 1. 161 pp. Available online: 
http://fsweb.r1.fs.fed.us/wildlife/wwfrp/wl_eco/broadscale/DRAFTSept24.pdf)  

Scott, JH, Reinhart ED.  2005.  Stereo Photo Guide for Estimating Canopy Fuel Characteristics in Conifer 
Stands.  Fort Collins (CO):   USDA Forest Service Rocky Mountain Research Station.  Gen. Tech. Rep. 
RMRS-GTR-145.  49 p. 

Scott, JH.  2003.  Canopy Fuel Treatment Standards for the Wildland-Urban Interface.  USDA Forest 
Service Proceedings RMRS-P-29.  P 29-37. 

Servheen, C. 1983. Grizzly bear food habits, movements and habitat selection in the Mission Mountains, 
Montana. J. Wildl. Manage. 47:1026-1035.  

*Sharrock, F.  1975.  Cultural Site Record 24LC0108.  On file at: U.S. Department of Agriculture, Forest 
Service, Lewis and Clark National Forest, Great Falls, MT. 2 p. 

Shepperd W.D.;Rogers P.C.; Burton D.; Bartos D.L.  2006.  Ecology, biodiversity, management, and 
restoration of aspen in the Sierra Nevada..  Fort Collins (CO):  USDA Forest Service Rocky Mountain 
Research Station.  Gen. Tech. Rep. RMRS-GTR-178. 132 p. 

Sime, Carolyn A., V. Asher, L. Bradley, K. Laudon, M. Ross, J. Trapp, M. Atkinson, and J. Steuber.2008. 
Montana gray wolf conservation and management 2007 annual report. Montana Fish, Wildlife & Parks. 
Helena, Montana. 137 pp. 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 7 of 11 

http://fsweb.r1.fs.fed.us/wildlife/wwfrp/wl_eco/broadscale/DRAFTSept24.pdf


Seyedbagheri, K.A. 1996. Idaho Forestry Best Management Practices: compilation of research on their 
effectiveness. Gen. Tech. Rep. INT-GTR-339 Ogden, UT: U.S. Department of Agriculture, Forest 
Service. Intermountain Research Station. 66-67. 

Squire, J.R.; Reynolds. R.T.  1997. Northern Goshawk (Acipiter gentilis). In: The birds of North America 
No. 298.  The Academy of Natural Sciences, Philadelphia, PA and The American Ornithologists’ Union, 
Washington, DC, USA. 

Squires, J.R.; Kennedy, P.L.  2006. Northern goshawk ecology; an assessment of current knowledge and 
information needs for conservation management. Studies in Avian Biology. No. 31: 8-62. 

Troendle, Charles A.; Leaf, Charles F. 1980. Hydrology, Chapter III. In: An approach to water resources 
evaluation of non-point silvicultural sources. EPA document number 60018-80-012. Environmental 
Research Laboratory. Athens, GA. (page III-13). 

Troendle, Charles A. 1983. The Deadhorse Experiment: a field verification of the subalpine water 
balance model. Res. Pap. RM425 Fort Collins, CO: U.S. Dept. of Agriculture, Forest Service, Rocky 
Mountain Forest and Range Experiment Station. 7p. 

Troendle, C.A.; Olson, W.K.  1994.  Potential effects of timber harvest and water management on 
streamflow dynamics and sediment transport.  Gen. Tech. Rep. RM-247. Fort Collins, CO:  U.S. Dept. of 
Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station.  7 p. 

Trombulak, S.C.; Frissell. C.A.  2000. Review of ecological effects of roads on terrestrial and aquatic 
communities.  Conservation Biology. 14:18-30. 

Tweten, R. G. 1984. Baseline survey of furbearing mammals within the south fork drainage Sun River, 
Montana. M.S. Thesis, Bozeman, MT. 

* U.S. Department of Agriculture, Forest Service – 1905-2007. Heritage Program Map, Document and 
Photographic Archives. On file: Great Falls, MT: Lewis and Clark National Forest. 

* U.S. Department of Agriculture, Forest Service – 1950-2007. Site Forms (~600). On file: Great Falls, 
MT: Lewis and Clark National Forest, and Missoula, Mt: Montana Archaeology Records Department.  
(Numerous individual reports). 

US Department of Agriculture, Forest Service. 1974. Forest Hydrology Part II - Hydrologic Effects of 
Vegetation Manipulation. On file: Northern Region. Missoula, MT. 39p. 

* U.S. Department of Agriculture, Forest Service – 1976-2007.  Cultural Resource Inventory Reports. On 
file: Great Falls, MT: Lewis and Clark National Forest, and Helena, MT: Montana State Historic 
Preservation Office.  (Numerous individual reports).  

U S Department of Agriculture, Forest Service. 1977. National Forest Landscape Management, Volume 
2, Chapter 1. The visual management system. Agricultural Handbook 462. Washington D.C.: U.S. 
Government Printing Office. 

US Department of Agriculture, Forest Service. 1978. Stream reach inventory and channel stability 
evaluation, a watershed management procedure. Northern Region, Lolo MT: U.S. Department of 
Agriculture, Forest Service. 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 8 of 11 



U. S. Department of Agriculture, Forest Service, Northern Region. 1979. Visual Character Types and 
Variety Class Description. 

U. S. Department of Agriculture, Forest Service. 1987. Bob Marshall, Great Bear, Scapegoat 
Wildernesses: Recreation Management Direction. 67 pp.  

U.S. Department of Agriculture Forest Service. 1997. Sun Canyon Range Analysis, Environmental 
Assessment. Rocky Mountain Ranger District. Lewis and Clark National Forest.  

US Department of Agriculture, Forest Service.  1986.  Lewis and Clark National Forest Plan and Record 
of Decision. (As amended 1993). Great Falls, MT: U.S. Department of Agriculture, Forest Service, Lewis 
and Clark National Forest. 

U.S. Department of Agriculture, Forest Service.  1992. Cultural Resource Management and NEPA 
Documentation: R1 Analysis and Guidance.  Missoula, MT: U.S. Department of Agriculture, Forest 
Service. Northern Region. 5p. 

*U.S. Department of Agriculture, Forest Service. 1995.  Site Identification Strategy. R1 Programmatic 
Agreement. Lewis and Clark, Helena, Gallatin and Custer National Forests.   

U.S. Department of Agriculture, Forest Service. 1995. Programmatic Agreement Regarding Cultural 
Resources Management on National Forests in the State of Montana.  Advisory Council on Historic 
Preservation and Montana State Historic Preservation Officer.  Missoula, MT: U.S. Department of 
Agriculture, Forest Service, Northern Region. 

US Department of Agriculture, Forest Service. 2001. Guide to noxious weed prevention practices.  USDA 
Forest Service. Version 1.0. July 5, 2001. 

US Department of Agriculture, Forest Service. 2001. The Distribution, Life History, and Recovery 
Objectives for Region One Threatened, Endangered, and Proposed Terrestrial Wildlife Species. 24 pp. 

US Department of Agriculture, Forest Service. 2002. Healthy Forests Initiative (HFI). Washington, DC:  
U.S. Department of Agriculture, Forest Service 

U.S. Department of Agriculture, Forest Service; U.S. Department of the Interior, Bureau of Land 
Management.  2004.  The healthy forests initiative and healthy forests restoration act:  Interim Field 
Guide.  FS-799.  Washington, DC:  U.S. Department of Agriculture, Forest Service 58 p. 

US Department of Agriculture, Forest Service.  2005.  Forest Service Manual 2600 - wildlife, fish, 
sensitive plant habitat management, amendment FSM 2600-2005-1. Forest Service Manual 2670 – 
threatened, endangered, and sensitive plants and animals, FSM 2670.5 and 2672.00. Washington, DC: US 
Department of Agriculture, Forest Service, Washington Office. 

United States Department of Agriculture, Forest Service. 2006. Burn Area Emergency Response Fool 
Creek Fire. Green W.E. and Hamann J. for Lewis and Clark National Forest Supervisors Office, Great 
Falls, MT. 

United States Department of Agriculture, Forest Service. 2006. Fisheries surveys of Benchmark project 
area. Lewis and Clark National Forest Great Falls, Montana 

U.S. Department of Agriculture, Forest Service. 2006. Great Falls, MT:  Lewis and Clark National Forest 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 9 of 11 



sensitive plant atlas. 

USDepartment of Agriculture, Forest Service. 2006.  Watershed analysis for fuel management operations. 
USDA Forest Service, Rocky Mountain Research Station, Moscow, ID.  Available online: 
http//forest.moscowfsl.wsu.edu/fuels. 

US Department of Agriculture, Forest Service. 2006.  Watershed Analysis for Fuel Management 
Operations. USDA Forest Service, Rocky Mountain Research Station, Moscow, ID.  Available online: 
http//forest.moscowfsl.wsu.edu/fuels 

United States Department of Agriculture, Forest Service.  2006a.  Fire Effects Information System, 
Cynoglossum officinale, Hounds tongue. Available online: 
http://www.fs.fed.us/database/feis/plants/forb.cynoff/all.html 

US Department of Agriculture, Forest Service. 2007a. Northern Goshawk Northern Region overview – 
key findings and project considerations. Northern Goshawk Working Group. USDA, Forest Service, 
Missoula, MT. Unpublished Report. 57 pp. 

US Department of Agriculture, Forest Service. 2007b. Rocky Mountain Ranger District Travel 
Management Plan, Record of Decision for Birch Creek South.  Lewis and Clark National Forest, 1101 

15th Street North, Great Falls, MT. 66pp. 

US Department of Agriculture, Forest Service. 2007c. Northern goshawk Northern Region overview; key 
findings and project considerations. Version  May 2007. USDA Forest Service, Region 1. 57 pp.  

US Department of Agriculture, Forest Service. 2007d. Draft Black-backed woodpecker Northern Region 
overview; Key findings and project considerations. Version July 13, 2007. Forest Service Region 1. 
Northern Region, Missoula, MT 43 pp. 

US Department of Agriculture, Forest Service. 2007 (March 2007)  Northern Rockies Lynx Management 
Direction Record of Decision.  US Department of Agriculture, Forest Service, National Forests in 
Montana, and parts of Idaho, Wyoming, and Utah.  52 pp. 

US Department of Agriculture, Natural Resources Conservation Service. 1996. National Soil Survey 
Handbook. 430-VI, Issue 5. Part 620-Soil Interpretations Rating Guides (h) Prescribed Burning.  P.O. 
Box 2890, Washington DC. p.620-105. 

US Department of Agriculture, Soils Conservation Service. 1977 – USDA  SCS Average Annual 
Precipitation in Montana 

U.S. Department of the Interior, Bureau of Land Management General Land Office.  1960 and 1996.  
Amended Survey Plats for Township 20 North Range 10 West.  Multiple dates and titles.  Available 
online:  http://glo.mt.gov/ 

US Department of the Interior. Bureau of Land Management. 1992. Final Blackleaf Environmental 
Impact Statement. Lewistown District Office, Lewistown, MT. 365 p. 

US Department of the Interior. Bureau of Land Management USDA Forest Service, U.S. Fish and 
Wildlife, Service, and Montana Dept. of Fish, Wildlife and Parks. 1987. Management Guidelines for 

Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 10 of 11 

http://forest.moscowfsl.wsu.edu/fuels
http://www.fs.fed.us/database/feis/plants/forb.cynoff/all.html
http://glo.mt.gov/


Benchmark Hazardous Fuels Reduction Project 
Section 7 Literature Cited- Page 11 of 11 

Selected Species in: Interagency Rocky Mountain Front Wildlife Monitoring/Evaluation Program. 
Montana State Office, Billings, MT. BLM-MT-PT-87-003-4111. 71 pp 

US Department of the Interior, Bureau of Land Management. 1993. Riparian Area Management-Process 
for Assessing Proper Functioning Condition. Technical Report 1737-9 1993, revised 1995. Denver, CO: 
U.S. Department of the Interior, Bureau of Land Management. 4p. 

US Department of the Interior, Bureau of Land Management. 1998. Riparian area management, a user 
guide to assessing proper functioning condition and the support science for lotic areas. Tech. Ref. 1737-
15. Denver CO. 

US Department of the Interior, Fish and Wildlife Service. 1987. Northern Rocky Mountain Wolf 
Recovery Plan. U.S. Fish and Wildlife Service, Denver, Colorado. 119 pp. 

US Department of the Interior, Fish and Wildlife Service. 1993. Grizzly Bear Recovery Plan. Missoula, 
MT. 181 p. 

U.S. Department of the Interior, Fish and Wildlife Service. 1996. Bald Eagle, Fish and Wildlife 
information exchange, data sheet.  U.S. Fish and Wildlife Service, Denver, CO.  40 pp. 

U.S. Department of the Interior, Fish and Wildlife Service. 1998. Northern Goshawk Status Review.  
Office of Technical Support – Forest Resources. Portland, OR. Unpub.Rep.250 pp. 

U.S. Department of the Interior, Fish and Wildlife Service.  2006.  Threatened, endangered, and candidate 
species in Montana – endangered species act.  USDI Fish and Wildlife Service, Montana Field Office.  9 
p. 

Van Wagner C.E. 1977. Conditions for the start and spread of crownfire. Canadian Journal of Forest 
Research  7 (1): 23-24. 

Zager, P.E.; Jonkel, C.; and Habeck, J. 1983. Logging and wildfire influence on grizzly bear habitat in 
northwestern Montana. International Conference on Bear Research and Management, 5: 271-276. 

*Document contains confidential information not for release under FOIA. Both NHPA and the 
Archaeological Resources Protection Act (ARPA) contain provisions for the confidentiality of certain 
cultural resource information. Site-specific locations and other sensitive site data are not disclosed to the 
public. Documents containing this information are marked with an asterisk (*) in the bibliography and 
retained in the cultural resource project file. This information is exempt from public disclosure and not 
available under the Freedom of Information Act. 


	Ch4_List_Preparers
	CH5_EA_maillist
	Ch6_glossary
	Ch7_LiteratureCited

