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DESCRIPTION OF THE HI STORI CAL VEGETATI ON OF THE
COLUMBI A RI VER BASI N

| NTRODUCTI ON

In undertaking an assessment of the Colunmbia Rver Basin it was
aﬁparent that an understandi ng of the "natural® vegetation and
the influences of natural processes was essential to determne
what and how much the natural diversity has changed and how in
tune the existing vegetation is with re%ard to climatic,

i nfl uences and ecol ogi cal processes. The purpose of this paper
Is to provide a systematic assessment of vegetation in respect to
the extent of each major cover type and, where ﬁgpro riate, the
age structure associated with the cover type. This data wll
provide a reference point that nay be used to eval uate changes
over tine that are the result of managenent practices or contro
of natural processes.

An extensive literature search could be undertaken to describe
what "natural® vegetation neans or the inpact of various native
cultures on the American |andscape prior to establishment of

Eur o- Areri can settl ement. | have taken a very sinplistic
aﬁproach and use the termto represent the vegetation present at
the tine that significant nunmbers of Euro-Anericans settled the
area. That this structure was at |east sonewhat stable can be
docurmented with fire history investigations and bog analysis.
(Mehringer et al 1977)

In conducting the investigation it was obvious that quantifiable
information was not available before or at the tine o

settlement. Antidotal information is provided by early travelers
and investigators but it was typically limted in area and not
necessarily conplete. In some cases nmmjor tree species may be
identified but age structure and conposition was ignored.

G assl ands and shrubl ands were connnnly_addresseﬂ IH an of f hand
manner with no attenpt to identify species. Wth the
establishnent of the Forest Reserves starting in the 1890's a
series of studies were undertaken that were designed to collect
specific information pertaining to the resources available in the
Reserves. The reports from these studies provide the first
systematic review of the forest vegetation. They provided a
description of tree species and their conditions including an
assessnment of age structure however cover type information was
limted. Again little information was provided for the grassland
types or their condition. Mre specific information on stand
conposi tion and age structure was collected after 1905 for
limted areas and this approach continued until the 1930's when a
nationw de inventory system was undertaken for all ownerships.
These sanpl es included naPping the various %ﬁver tﬁaes Fnd
providing an assessnent of age structure. I's study also

provided a uniform | egend that was relativ%ly consj stent over a
maj or portion of the study area. As In other studies little



attention was paid to the grassland types. These surveys did
however provide the first systematic sanple that could be
evaluated statistically and permtted an evaluation of vegetation
cover and structure of the forest environment.

At the start of the investigation it was necessary to determ ne
the target date to be used In the evaluation since it could be
ar%ued that changes occurred with the Spanish explorations in the
1500' s and subsequent introduction of the horse into Native
Amrerican culture. Another major inpact occurred in the early
1800's with the decimation of beaver in many of the streans in
the Colunmbia River Basin (CcrRB) , \Wat inpact these events may
have had on the original vegetation cannot be evaluated as
studies are not available fromthis time period and consequently
were not considered. The scale of CRB assessnent (1:1000000)

al so precludes being able to map nost riparian areas as a
separate entity. Developnent in the 1840's associated with
mssion activity inpacted sone scattered centers throughﬂyt_the
CRB but were of limted inpact at the |andscape |evel. ning
activity which began in the 1860’s was the first period where
extensive disturbance of the vegetation occurred and efforts were
begun to curtail natural processes which mght inpact human

devel opnent.  This influence increased dramatically after 1880
with the introduction of railroads through the CRB particularly
in areas such as Butte-Anaconda in Mntana and Virginia Gty in
Nevada. Extensive areas were harvested to support the railroad
construction as well as mne devel opment and fuel for power.
Introduction of |large herds of cattle began in the early 1880's
al so which had a dramatic inpact on grasslands throughout the

CRB. By the 1890’s serious overgrazing had al ready occurred on
most of the public donmain and extensive portions of the nPre
productive sites converted to agriculture use. As a result early
data on species conposition and structure are al nbst nonexistent.
A second tactor which conpounds this problem are the effects of
weat her cycles which cause normal fluctuation in species

coverage. \Wen studies were begun on the grasslands in the
1930's it was in the mdst of a major drought which influenced
speci es conposition and therefore provides a sonewhat biased base
for conparison.

In order to proceed a number of concessions were necessary. FOf
grassl and tygsg limted pre-disturbance data could be found for
nmost of the , therefore information collected in the 1920's
and 1930's was used. The extent of the various cover types could
be approximated fromthis data. A generalized map of vegetation
was devel oped by Shantz and Zon in 1923 for the Lhiteq_States

whi ch was further refined by Kuchler in the 1960's. hese naps
provided the basis for grassland vegetation where no other
sources are available. These nmaps also provided a key for

consi stency among types from other sources that were used.
Speci es conposition from the early surveys was conpared to recent
studies for the various cover types where sites havE recovgred
from past abuse and adjusted where necessary. | N shrub an

woodl and communi ties age structure information would have been
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very helpful to evaluate the permanence Of the type however even
today this type of information is very limted. As a result the
debate on cover and structure of sone sagebrush and pinFon-
jgglper Jypes relative to fire inpacts cannot be adequately
addr essed.

In forested types the 1930's data was used where avail abl e.

Wil e devel opnent had begun on some National Forest |ands by
then, it was either very localized or limted in extent. I'n nost
cases data was provided by cut and non-harvested |and and

adj ustnents for past harvést could be made. It was also felt
that the 1930’s data coul d be back dated one_or two age cl asses
with a reasonably high degree of accuracy. The backdating
process is described in Appendix B.

Forest survey information was available for Washington, Oegon,
portions of Nevada, northern |daho, and western and portions of
central Mntana. Surveys for California were conducted during
the 1940‘s. Forest Surveys were not conducted in this time
period in western Wom ng, southwest Montana, southern |daho and
northern Uah. In these states surveys fromthe 1905 to 1930
period for individual drainages or Forests were used as sanples
to describe the stand structure in the appropriate Section

The specific cover types described in this report were those used
in the original survey and other than grouping simlar types no
attenpt was nade to restructure type definitions.

The map showing the cover types for the CRB cane froma nunber of
sources which are described in Appendix D

MAJOR VEGETATI ON COVER TYPES
FOREST COVER TYPES

The follow ng descriptions are based on the definitions presented
in the 1930's Forest Survey or other source data used in this
study. Specific age structure and species conposition or othe%
departure from t he nodel t¥pe are described in each Section. he
forested cover types were tfound on 40.36 percent of the CRB

Ponderosa pine savanna (CT1) - This type was not defined in the
original definitions of cover types for Mntana and Idaho. In a
footnote of the Fergus County, Mntana report, the type is
defined as a fringe type conposed of ponderosa pine (Pinus
ponderosa) forests formng very thin stands of quasi-conmercia
character, intermngled wth prairie (USDA Forest Service 1943b).
Based on Forest SurveK stocking definitions these stands probably
contained | ess than three thousand board feet per acre (USDA
Forest Service 1935a). The definition is simlar in northeastern
Washi ngt on except stocking levels are |ower averaging less than
two thousand board feet per acre, are |Iess than 10 percent
stocked with pole trees and less than 40 percent stocked wth



seedling-saBIing trees. In eastern Washington and Oregon they
were described as an area with solitary trees, or groups of trees
too small to map separately, in which mature ponderosa pine is
the predominating tree. It is a borderline zone, characteristic
of the fringes of the desert and of the breaks between tinbered
pl at eaus and treel ess canyons, Wwhere the area of grass or
sagebrush nay be as great or greater than the area of tinber
(USDA Forest Service 1936a). This type usually nerges at its
upper boundarg with tinberland t¥pes and at its lower limt wth
grass or shrub types. Savanna stands were not described in Uabh,
southern lIdaho or Wom ng and apparently were included in the
regul ar ponderosa pine type. NO age data was presented for any
of the studies however based on narrative descriptions the¥ wer e
general |y dominated by mature or overmature trees. Juniper nay
be present on sone sites but typically stands were pure popderosa
pine. The type represents about 0.2 percent of the CRB. t was
mapped in four Sections in four states within the study area.
Additional areas too small to nmap at this scale are present
particularly in Oregon and southern |daho.

Ponderosa pine (cTt2) - In northern lIdaho and western Mntana it
i ncluded stands containing at |east three thousand board feet per

acre of which 25 percent or nore by volume was ponderosa pine.

For Oregon and Washington the type contained approxi mately 50
ercent or nore, by volume, of Bonderosa_pine, sugar pine (pPinus
anbertiana) , or Jeffrey pine (P. jeffreyi), or any conbination

of these speci es, exceﬁt those in which sugar pine is the key

tree. In California the type contained 80 percent ponderosa,

Jeffery or sugar pine. In other states this amount of ponderosa

pine would qualify it as a pure stand. These criteria could

result in a wde difference in the anount of this type defined
for the various areas. For exanple many of the stands that would
have been defined as ponderosa pine in Mntana are included in CT

53 in California. Western juniper (Juniperus occidentalis) is

comon on the drier sites. Two conmmunity types based on

understory species are comon for this type. A shrubby form
characteristically has one or all of the follow ng shrubs;
snowberry (Sgnphoricarpos albus), ninebark (Physocar pus
malvaceus), bitterbrush (Purshia tridentata), spirea (Spiraea
betulifolia), and rose (Rosa spp.). The grassy formis dom nated
by one of the follow ng grasses dependent on noisture
availability; Idaho fescue (Festuca idahoensis), bluebunch

wheat grass (Agropyron spicatun) or needl e-and-thread (Stipa

comata). The type was nornally restricted to broad valley bottons

or lower to md slopes on high energy aspects. Stands commonly
were very open with little shrub growth. Usually a noderate to
dense cover of grass and other herbaceous plants were present.

Trees often were single or grouped by age classes with a mjor

portion mature. These groups usually result in an unevenaged

stand structure. Forest litter is frequently limted to _
scattered cones and pine needles. The type represents a major
transition between the shrub or grassland types and the nore
closed forests on mid slopes. On the warner and drier portions
of the type, ponderosa pine forned al nbst pure stands. Douglas-



fir EPseudot usga menziesii),, white fir (abies concolor) or grand
fir (A grandis) were comon associ ates on noister sites. Ire
played an inportant role in maintaining this type on major
portions of 1ts natural range and kept stands i1n a very open
condi tion. Fire return intervais varied between 5 to 25 years
and were typically underburns. The type represented 11.8" percent
of the CRB and is found in five states and 19 Sections.

Dougl as-fir (CT3) - Stands in northern |daho and western Montana
contained at |east four thousand board feet per acre of which 60
percent or nore by volume was Douglas-fir (Kenp 1949; USDA, .
Forest Service 1936a, 1937d). In California, the type contained
80 percent Douglas-fir or mxtures of Douglas-fir and the true
firs in which Douglas-fir conprises 20 percent or nmore of the
comercial conifer cover (Weslander et al 1946). Areas that
woul d nmeet the Douglas-fir type in Mntana may be included in
CT53 in California. It was ‘commonly found on various aspects
fromlow to upper slopes that were noister and cool er than the
ponderosa pine type. Sites were normally domnated by Dougl as-
fir or with mxtures of other nesic species. On high'ridge lines
or high energy slopes, stands were tyP|caIIy mature and open
grown with a limted understory. Cooler north slopes were
general |y dense younger aged stands. In the western portion of
the CRB stands took on the characteristics of the coast form
Dougl as-fir. Age structure was typically older with the ol dest
trees at least twice the a?e commonly found in interior Douglas-
fir types. Age structure for the type could be hiigly‘yariab;e
W th both evenaged and unevenaged stands conmon. sociates In
the interiorportion of the CRB were ponderosa pine on the warner
sites, |odgepole pine (Pinus contortag, | arch _(Larix
occidentalis), grand fir, western red cedar (Thuja plicata) on
the noi st sites and Engel mann spruce (picea engel mannii),
subal pine fir (abies | asi ocarpa) and | odgepol e pi ne on upper
elevation sites. On the western portion white fir, western
hem ock (Tsuga heterophyla) and true firs were comon associ ates.
Understories were either grass domnated or shrub as in the
ponderosa pine type. Shrub communities contained snowberry,
spirea, or ninebark on warm sites and huckl eberry (Vaccinium on
cool sites. Warm site grass comunities consisted of wheatgrass
or ldaho fescue on warm sites and pinegrass (Cal amagrostis
rubescens) and el k sedge (Carex geyeri) an ?ool i tes, Th%_rﬂle
of fire varied by landform and aspéect. On low elevation hig
energy sites like those found on the contact with the grassland
types in central Mntana, fire frequencies averaged between 15
and 30 years and were normally light underburns. ~ Hgh ridgeline
sites had a simlar structure but the fire frequency nay have
been slightly longer. On north or nore nesic slopes the fire
frequenc% was typlcalby 40 to 60 years and were nore intense.
Partial burns or stand replacement events were nore comon. The
type represented 6.5 percent of the CRB. It was found in 19
Sections in six states.

Dougl as-fir savanna (CT4) - This type was primarily found in
eastern Mntana on sites which are nornally considered sites for



ponderosa pine but are too cold for its survival. It was not _
defined in the original survey descriptions, but in a footnote in
the Fergus County, Mntana report the type is defined as a fringe
type conposed of Douglas-fir forests forning very. thin stands of
quasi -commercial character, intermngled with prairie. Based on
stockin% definitions these stands probably contained |ess than
three thousand board feet per acre (USDA, ~ Forest Service 1943b).
Stands were typically very open with very large rough thick
barked trees common.  Gound cover was very |ight conposed
principally of grasses such as wheatgrass or |daho fescue.

Stands were nornmally nmulti-aged. The type was found in trace
amounts in two Sections in Mntana. Shall areas are probably
present in southern |daho also but not napped.

Lar ch-Dougl as-fir (CT5) - In Mntana and |daho it is defined as
stands containing at |east four thousand board feet per acre of
whi ch 75 percent or nmore by volune is larch-fir (Kenmp et al 1949;
USDA, Forest Service 1937d). In Oregon and Washington a type of
this nane is not defined however the uefer-slope m xture cover
tyPe represents the same environment and is included. It Is
defined as mxed forests ordinarily above the ponderosa pine

zone, Wwhich contain only negligible quantity of that species.

They are characteristic of the colder, noister sites and contain
vari abl e Froportions of larch, white fir, subal pine fir, Douglas-
fir, Engel mann spruce, | odgepol e pine, white pine (pPinus
monticola) and occasionally other species (USDA, Forest Service
1936a). The optimum devel opnment of this type occurred in
northwestern Montana particularly around the Kalispell area and
Swan and Cearwater Valleys. The type is typically on slightly
drier sites-than the white pine type and usually fewer species
are present. Cccasionally grand fir in Idaho and Engel nann
spruce in Mntana are major conponents. Wile |odgepole pine was
commonl y associated with the larch type, particularly in_ Mntana,
It was typically young in age. Understory species are simlar to
the Douglas-fir type with the addition of mesic forbs and_ shrubs.
Dry site grasses are largely absent. Stand structure varied by
topo%raphical position. ~Open grown stands of alnost pure mature
larch were comon in the larger valley bottons while stand
structure was highly variable in a%e and conposition on other
sites. On the open valley sites the fire cycle was simlar in
frequency to the ponderosa pine type but because of the better
site productivity fuel buildu%s were greater and fires were nore
intense. Mesic upland sites had a frequency and intensity
simlar to the Douglas-fir types. There is evidence that "at the
upper portions of the type the cover may have shifted between

| arch and | odgepole pine as a result of a severe fire followng a
| ow seed period for [arch. How significant this shift was is
unknown but it does represent one of the few cases that show a
regular shift in cover type as a part of the normal vegetation
cycle. Wile the type represented only about three percent of
the crB it may be under represented by the typing in the Bl ue
Mount ai ns. e type was defined for nine Sections in four

st at es.




Wi te pine (cTe) - For Mntana and Idaho it is described as
stands containing at |east four thousand board feet per acre of
whi ch 15 percent or nore by volunme is white pine (Kenp et al
1949; USDA, Forest Service 1937d). In Oregon and \ashi ngton
portions of the pine mxture and upper-slope mxture types may
meet the above definition but were not identified separately
(USDA, Forest Service 1936a). These stands would have been’ found
primarily in the Blue Muntain area of Oegon. In California
areas that contained nore than 20 percent white pine were typed
as white pine however at the level of mapping no areas were
recogni zed and are included in the mxed conifer type (CTs3).
The heart of the white pine cover type was in north Idaho with
some occurring in northwest Mntana and northeastern Washington
The definition for this type permts a wide variety of species
conposi tion. White pine generally nade up nmore than a third of
the stand volume with extrenmes in the 80 percent |evel however
other tree species were nore variable and any one speci es
probably did not exceed 20 percent of the volune.  ‘Lommobn

associ ates were Douglas-fir, larch and grand fir with variable
anounts of spruce, red cedar and hem ock. The type was commonly
found on all but high energy slopes or upper subal pine

envi ronment s. Stands tended to be dense with nulti-Iayers
common. Age structure was generally variable with a limted
percent of overmature stands. Firé frequencies ranged from50 to
150 years and were commonly stand repl acement events. The type
was a minor type in the CRB covering 1.7 percent of the area in
six Sections in three states.

Pine-DF-fir (cTs3) - A type found in California and Nevada which
Is a mxture of the commercial pines and/or Douglas-fir, incense
cedar (Libocedrus decurrens) and the true firs in which no one
speci es conprises as nuch as SO(fercent,of the comrercial conifer
cover. (USDA, Forest Service 1946). This type extends into
Oregon_along the Siskiyou Muntains but was not mapped in the
CRB. The species occur in many conbinations and mxtures with
Dougl as-fir the nost abundant Species. Sugar pine and ponderosa
pine usually occur as scattered individuals and incense cedar is
nore abundant on the xeric sites. The true firs are commonly in
the understory conponent. The major portion of this type has a
sparse understory with coverages typically less than 20 percent.
On noi st portions of the type mesic shrubs such as vine maple
(Acer circinatun) and yew (Taxus brevifolia) are conmon. Stand
replacenent fire can result in shrub field devel oprent.

Ceanot hus (Ceanothus velutinus) is an inportant brushfie%ﬂ
dominant and it may persist particularly on dry sites. e fire
cycles is probably similar to the Douglas-fir type. 1he type

represents 0.7 percent of the crB and found in three Sections in
two states

Lodgepol e pine (CT7) - In Mntana and |daho stands contained at
| east three thousand board feet per acre of which 50 percent or

nore by volume is |odgepole pine (Kenp et al 1949; USDA, Forest
Servi ce 1936a, 1937d). In l'ifornia | odgepole pine conprised 80

percent or nore of the commercial conifer cover (Weslander et al




1946). The type was common throu%h out the CRB particularly in
southern and central |daho, southwestern and eastern Mntana and
western Wonming. Jdinmatic conditions for the |odgepole pine type
is characterized by |ow summer rainfall, wde diufnal tenperature
fluctuations espeC|aIky in the summer and a relatively short
growi ng season. Stands were normally confined to the md to
upper slopes on all aspects but normally on the drier

envi ronments. Pure or nearly pure stands are conmon however a

w de variety of species could be cohorts and varied depending on
climatic conditions. Guand fir, Engel mann spruce, and Douglas-
fir were the nmost conmon associates along with white pine and
larch. In Oregon ponderosa pine and | odgepol e pine grow together
in a distinct pattern with | odgepole pine found in frost ﬁockets
and poorly drained soils while ponderosa is confined to the
better drained soils on slight rises. Common undergrowh species
are huckl eberry, beargrass (Xerophyllum tenex) and pinegrass in
Montana and | daho while a variety of species found on dry or very
wet sites are common in Oregon. ~ OF interest is the lack of
significant amounts of subalpine fir during the 1900 time period.
Stands were commonly dense with a great deal of deadfall and.
normal |y immature or younger in age. In Oegon on punmice soils
and in the Yellowstone Park area climax stands of |odgepole pine
are found. Underburning on a 50 year cycle is common on the nore
gentle terrain while stand replacement fires occurring every 75
fo 150 years is typical of all sites. The type occupies 8.4
percent of the CRB occurring in 19 Sections in five states.

Spruce-fir (cT8) - In Mntana and |daho stands contained 50
percent or nore Engel mann spruce by volume with less than 15
percent white pine (Kenp et al 1949; USDA, Forest Service 1936a,
1937d). This type is not recognized in Oregon and Washi ngton,
however portions of the upper-slope mxture type may neet the.
definition but are not identified. In California a fir type IS
recogni zed and defined as areas in which true firs, Engel mann
spruce, Col orado blue spruce (picea pungens), or nountain heni ock
(Tsuga nertensiana) , singly or in conbination conprise 50 percent
or nmore of the commercial conifer cover (Weslander et al 1946).
In northern lIdaho and Montana the type was associated with the
white pine type while in eastern Mntana, Wom ng, sou}hern *daho
it was conmon in riparian zones and high basins. = Subalpine fir
was a common conponent along with grand fir, |odgepole pine and
m nor anmounts of Douglas-fir. In the Yellowstone Park area
significant amounts of |odgepole pine are includep in the tgpe.
The type is usually subject to heavy snowfall. enperatures’ are
low both in summer and winter. Open parks and neadows are conmmon
t hroughout the type. Because of the high precipitation the sites
are not highly flammabl e. This factor along with the short
growing period results in a Ion% fire free period averagi ng about
200 years. \Wen they do burn they are usua I¥ stand repl acenent
events. The type is found in 18 Sections in

represents 2.5 percent of the CRB

ve states and

Lodgipole pi ne- spruce-subal pine fir (CTe1l) - A type defined for
the Yel |l owstone Park (USDI, National Park Service 1945).




Percentage of species were not indicated but these sites probably
represented ol d | odgepol e stands where nore tolerant species wvere
beconln%;establlshe or areas that would fit the spruce-fir

Forest Survey type with a mxture of |odgepole pine present. The
typfhmeéRéound In two Sections and represented about 0.2 percent
0 e .

Dougl as-fir-Iodgepol e pine-spruce (CT64) - A conposite of types
for Yellowstone Park including areas t¥ped as Dougl as-fir;
Lodgepol e pine; spruce-subal pine fir; 71odgepol e pine-spruce-
subal pine fir and |odgepol e pine-Douglas-fir-subal pine fir.
Percentages of various species was not indicated (USDI, Nationa
Park Service 1945). Oher than the last type [isted they would
represent types described above but too small to map at this
scale. The LP-DF-SAF probably represents areas that would type
as | odgepol e pine or Douglas-fir under the Forest Survey types
and woul d represent the contact between the Douglas-fir ?Hd
| odgepol e pine types at md to upper slopes positions. e type
represents a trace of the CRB and is contfined to one Section.

Subal pi ne (cT9) - In Mntana and |Idaho this type includes all
forest growth above the altitude limt of nerchantability plus
areas typed as rocky-noncommercial. These are defined as too

rocky, too steep, or too sterile to produce a stand of conmercia
size, density, and quality. The tinber may consist of any
species, but is not and is not likely to be of comercial value
because of |low quality, poor formand |ow volune (Kenmp et a

1949; USDA, Forest Service 1937d). In Oregon and Vashington the
type is defined as forests at the upper limts of tree growh,
usual | y unmerchant abl e because of poor form and small size.

Princi pal conponents are subal pine fir, nountain henlock, Shasta
red fir (Abies magnifica var. shastensis), |odgepole pine,
whi t ebark pine (pinus al bicaulis), western white pine, and al pine
| arch (Larix Iyallig. It is usually interspersed wth meadows
and gl ades (USDA, Forest Service 1936a). For California it
represents forest l|and incapable of yielding usable wood products
(usual ly saw tinber) because of adverse site conditions, or so
phy5|caIIY I naccessible as to be unavail able ecoponically.in t he
foreseeabl e future (Weslander et al 1946). Includes a “m nor
anount of productive |land w thdrawn through statue, ordinance, or
adm nistrative order. The Forest Survey defines this type as two
associ ations: |odgepol e-white pine which are stands of | odgepole
pine, western white pine, or nountain hemock alone or in _
“association with the true firs; and whitebark-foxtail pine which

are stands of whitebark pine, linber pine (P. flexilis), or
bristlecone pine (P. aristata) alone or in association with any
other trees (WIson 1941). his type is very simlar to the

subal pine type found in Mntana, |daho, Oegon and Washi ngton
with the introduction of species conmon to Nevada and California.
In Nevada the type is described as a fairly dense to quite open
forest; nedium fall in |ower elevations to krumrhloz in hhgh
altitudes with nunerqus shrubs and herbaceous p|ants. Donrnants
are whitebark pine, foxtail pine (pinus balfouriana) |odgepole
pine and mountain henlock (Kuchler 1964). The fire cycle is
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highlr vari abl e based on,conPosition_and its juxtaposition with
downsl ope types. Long fire free periods are probably conmon
exceedi ng 200 years. The effects however are long |asting
because of the slow growth in these environments. Age structure
was not defined for this t%pe by the Forest Survey. About 4.5
percent of the CRBis in this type and it is found in 17 Sections
In sIXx states. ,

Har dwood ri parian (cTi2) - For areas in Mntana and |daho it
represents stands where cottonwood XPO ul us trichocarpa)
predom nates (Kenp et al 1949; USDA, Forest Service 1937d). In
Oregon and Washington it represents forests in which maple
(Acer), aspen (Populus trenul oi des cot t onwood, etc.
predoninate; pure or in mxture (USDA, Forest Service 1936a).
These stands were typically found along the major rivers and
streams as narrow bands in the riparian areas. This type is
particularly inportant in eastern Mntana along the major rivers.
Little information is available on structure of these sites.
Antidotal descriptions sugqﬁ$t that major areas were in younP
and/ or very open stands. il e conmon throughout the CRB only
[imted areas were nmapped because of its limted areas. It
gepresented only a trace amount of the CRB and mapped in four
ections.

Aspen-grass (cT74) - A type defined for vellowstone Park and

sout hern ldaho. Species percentages were not indicated. The
type was probably characterized by aspen groves with an
undergrowt h of grasses and associated_w th neadow environnents
(USDI,” National "Park Service 1945). This type becones much nore
i nportant south and east of the cre. Stands may have an
understory of young conifers but typically they were replaced by
fire on a 60 year cycle. Studies suggest” that” the aspen clones
can be quite old resprouting fromthe sane root system after each
fire cycle. The type represents 0.2 percent of the CRB and found
in five Sections. Additional areas are scattered across the CRB
particularly in central Oegon, eastern ldaho and U ah however
they were either too small to map or were included in another

type.

Wiite fir (cT90)- A type found in Oegon and Washi ngton in which
the forests contained 50 percent or nore, by volume, of grand fir
or white fir. Usually they occur within the range of ponderosa
pine on noister environnents (USDA, Forest Service 1936a).

Moi sture and tenperature are both favorable for tree growth and
general ly are not limting. Tree conposition can vary between
seral species and the true firs over tine as a result of periodic
fires. Typically ponderosa pine, Douglas-fir and |odgepole pine
were najor components of the stand. Understories were rich
floristically with a wide range of forbs, shrubs and Rrag?es
present during various periods of its devel opment. Shrubfields
coul d develop after a severe fire event with ceanothus a mgjor
cover species. Fire cycles probably occurred on a 50 to 75 year
cycle wth intensity ranging from underburning to stand

repl acement events.” The type represented 0.2 percent of the CRB
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and was found in four Sections.

Fir-hem ock (cTt91) - In Oegon and Washington the type consists
of stands in which either noble fir (apies procera), silver fir
(A. amabilis), subalpine fir, Shasta red fir, white fir, nountain
hem ock (or occasionally, western hem ock), or any conbination of
these species conposes at |east 50 percent of the volume of the
stand, This type is characteristic of the upper slopes of the
Cascade Range XUSDA Forest Service 1936a). INn Mntana and |daho
the type is called western hem ock-white fir and defined as
stands containing 50 percent or nore, by volune, of western
hem ock and white fir, separately or conbined, or which contains
sufficient hem ock and white fir trees to make 50 per%ﬁnt or nore
by volume at maturity (USDA, Forest Service 1937b). ese types
are typically very rich vegetatively and represent sonme of the
best sites with good noisture availability and mld wnter
conditions. Fires are t¥p|cally stand repl acenent events on a
150 year cycle. A shrubfield can develop following fire bu% S
usually of short duration before tree cover overtops it. Ine

type represents 0.5 percent of the CRB and is found in four
Sections.

Sitka spruce (cT93) - A type in which 50 percent or nore by
volune is Sitka spruce (Picea sitkensis) (USDA, Forest Service
1936a). It is rarely in pure stands and usually in n%xture Wi th
Dougl as-fir, western hem ock or western red cedar. This type Is
a part of the coast communities and represents a mnor intrusion
into the crRe. This is a very rich site and is nore
representative of the older aged stands on the coast.

Communities may develop for extended periods between fire events
and windfall gaps may be inmportant in maintaining spruce as a
conponent of the stand. Hardwoods such as red alrder (Al nus
rubra) may forma significant part of _the vegetation cover
following a major site disturbance. The typé is found only in
trace amounts In two Sections.

Vestern hem ock (CT94) - A forest type in Washington in which 50
percent or nore of the volunme is western hem ock with a variable
amount of Douglas fir, western red cedar, silver fir, and Sitka
spruce (USDA, ~Forest Service 1934a). This type also represents
the coastal environment and found only in_trace amounts in the
CRB in one Section. It is also characterized by extended periods
bet ween maj or vegetative disturbance.

The followi ng types are found in the CRB but were in blocks too
smal| to map at the |andscape scale. Oher types could also be

found in this group but were not nmapped by early investigators.

Western red cedar (CT92) - Forests in Oregon and Washi ngton
containing approximately 40 percent or nore, by volume, of
western red cedar. It is largely confined to swanps and stream
margi ns (USDA, Forest Service 193ea). In Mntana and Idaho they

represent stands in which western red cedar predom nates by
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volume, with |less than 1s percent by volune of white pine or 50
percent by volume of hemock in the mixture. Common associates
are western hem ock, low and white fir, western white pine and
occasionally, Douglas fir and | arch (USDA, Forest' Service 1935a).
Environments are such that fire has limted inpact and while they
naY burn into the type from adjacent drier sites they usually
kill only individuals or small groups of trees.

Western red cedar-white fir (CT96) - This is a type defined for
Mont ana and | daho and is conposed of cedar and |low and white fir,
the former nearly pure in patches, the latter predom nant for the
stand as a whole, with a considerable anount of Douglas fir, sone
ponderosa pine in groups on the knolls and as scattered _
Individuals and rarely single white ;nnes (USDA, Forest Service
1935a). This type.is'simlar to CT92.

WOODLAND COVER TYPES

In the transition zone between forest and shrub or grassland
cover types is comonly found a woodl and type or types dom nated
by shrubby species:of juniper, |inber pine, pinon pine, oak and
ot her species of hardwoods. In portions of the such as
Nevada this tgpe represented the only tree cover. The group
represented about 3.4 percent of the CRB. Following are a group
of types found in this environment.

Pi non-Juni per (cT27)- This is a major woodl and type in the CRB
and is defined as open groves of low, often shrub-like evergreen
trees with varyln%badn1xtures of shrubs and herbaceous plants
(Kuchl er 1964). m nant trees are western juni per, oneseed
juni per (Juni perus nonosperma), U ah juniper (Juniperus,
osteosperma), Pinyon pine (Pinus edulis) and oneleaf pIl ne (Pinus
monophylla). Common shrubs are sagebrush (Artemsia),

rabbi tbrush (Chrysot hamus), bitterbrush, serviceberry

(Anel anchier), nountain mahogany (Cercocarpus ledifolius) and
snowoberry.  Conmon grasses are bl uebunch wheatgrass, bluegrass
(Poa sandbergii), squirrel-tail (Sitanion hystrix), needlegrass
and |l daho fescue. Only mnor areas in Nevada and Wah contain
significant amounts of pinyon pine and for nost of the CRB
juniper is the only tree species. This type alternates with CT13
with the pinon-juniper type found on the rough broken country or
shal | ow stony soils while sagebrush-grass is found on the nore

| evel ground with deep soils. The type is characterized by hot,
dry summers with precipitation |less than 20 inches. Tree cover
varies fromopen, scattered to dense stands with the understory
varying accordingly. It represents about 3.2 percent of the CRrB
and is particularly inportant in Nevada. The type is found in
five states and 13 Sections of the CRB

Oak- madrone (cTta4) - This area is defined for California and
Oregon and represents areas with hardwood trees (oaks (Quercus),
madrone (Arbutus nenziesii), etc.) and herbaceous vegetation
occurring in mxture and the trees covering from5 to 80 percent
of the ground area (Weslander et al 1946). Qher conifers may
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provide mnor cover. These sites are generally too dry for
sagebrush.  Inportant tree species are California black oak
(Quercus kelloggii), Oregon white oak ﬁcg garryana) and Pacific
madrone. Blg-?eaf mapl e (Acer macrophyl lum nay al so be' present.
Common shrubs are serviceberry, snowberry, rose, snooth sunmac
(Rhus trilobata) and California hazel (Corylus cornuta). The
type ranges from very R&en savannas wth grass understories to
dense forest stands. ny of these sites were either naintained
by frequent fire and kept in a very open condition. The type
represents about 0.1 percent of the CRB and found in two
Sections. This type is nore conmon on areas west of the Cascade
Range.

Bri stl econe pine-Linber pine (crg3) - A mnor type found in three

Sections in Nevada that is simlar to the juniper type. |t was
usual Iy found on nountain crests of the highest ranges in the
Geat Basin. It consists of,open forest of low to nediumtall

trees with shrubs and grass especially at the |lower portion of
its elevation range (Kuchler 1964). Dom nants are bristlecone
pine and linber pine. It is found above CT27 on cool dry sites.
Some of the oldest known trees are found in this type and fire
while present, had limted inpact on much of the type. The type
represents less than 0.1 percent of the CRB and is confined to
one Section.

SHRUBLAND COVER TYPES

This group represented the |argest percentage of the CRB
accounting for 41.9 percent of the area. It also represents an
area where the frequency of fire could have a dramatic inpact on
the definition of the cover type. Was the sagebrush-grass type
for exanple a grassland with scattered shrubs or were these sites
al ways domi nated by sagebrush. Probably neither case was correct
with areas adjacent to major nountainous areas containin% | ess
sagebrush than the vast areas in the Snake River Plains because
of greater fire frequency. Unfortunately nuch of the literature
and study has focused on effects on existing conmunities wth
fire considered a disturbance of the sagebrush or on the other
hand the use of fire to elimnate sagebrush and enhance grazing
for donestic |ivestock (Britton 1984, Buntinﬂ 1984, Tisdale
1979). These types need to be evaluated within the context of
effects of grazing of native ungulates and natural fire
frequencies to better understand their structure.

Sagebrush-grass (cTi3) - This type is probably one of the nost
extensive in the CRB covering 34 percent of the |and area. As
you may expect conposition and structure probably varied greatly
over time and space. Since some of varieties of sagebrush have
only recently been identified early mapping efforts did not map
t hem separately. The nodal type is big sagebrush (Artem sia
tridentata-tridentata) which is typically a pure open stand of
sagebrush. Sites are well drained free of alkali and receive 10
to 15 inches of precipitation a year. Understories of the
sagebrush comunities are dom nated by bl uebunch wheatgrass and
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various anmounts of Idaho fescue, Sandberg's bl uegrass, needle-
and-thread, Thurber's needlegrass (Stipa thurberiana), and
squirrel -tail. On -warnmer, drier or shallow soil sites Wonn
bi'g sagebrush (A t.-wyomingensis)is found. Soils may also Dbe
slightTy alkaline. 2 wide variety of grasses are found with this
aﬁe0|es dependlqﬂi on noi sture availability including bluebunch
eatgrass, San erg's bl uegrass, squirrel-tail, Thruber's
needl egrass and needl e-and-thread, Muntain big sage (A.t.-
vaseyana), IS foundion sites with nore noisture and | ower
t enper at ur es. All -yarieties are highly susceptible to nortality
fromfire and do not resprout. Regeneration is largely from
stored seed in the soil. Qher species of sage which nay be
found are | ow sage Xa. arbuscula) which is a najor species in the
northern intermountain area. It is found at nmediumto 'high
el evations on shallow soils or soils with high coarse fragments.
Soils are very dry by m d-sumrer. Fire is not comon because of
the scarcity of fuel. Sandberg's bluegrass, bluebunch wheatgrass
and | daho fescue are found in varyiqg amount s, dependi ng on
noi sture availability. Black sage (A nova) is conmon on shal | ow
and gravely, well drained and often calcareous soils. Sites are
general |y drier than areas of |ow sage. It may be found with
salt-desert vegetation and is virtually fire proof because of
sparse vegetation. ‘-Bluebunch wheat grass and Sandberg's bl uegrass
are the mpjor grass species. Silver sage (A cana) Is found
mostly east of the continental D vide usually on deep |ight
textured soils. A sub species, bolandei, grows on poorly drained
soils in central oregon and eastern California. The species
sprouts readily after fire. Stiff sage (A rigida)is found on
extremel y shallow to bedrock soils usually of basalt material.
The type is found mainly in the palouse Prairie area in O egon,
Washi ngton and Idaho. A mnor area is also located in
sout hwestern | daho. Stands are open and sparse and al nost | nmmune
to fire. Sandberg's bluegrass is the principal grass. Soils can
be supersaturated in the spring and extrenely dry during the
sumrer. Early low Sage (A’ longiloba) is a 'mnor species found
on shallow, poorly drained sites wth dense clay layers in the

subsoil. It occurs,in small defined stands. Rothrock sage (A
rothrockii) is also:a mnor type found at high elevations in
California and Woning on deep soils. Large areas of the

sagebrush may be killed during extended extreme drought. qunts
are sel domover 50 years of age as a result of drought and fire:
In parts of the CRB, particularly California, the type is

descri bed sllghtlr broader and includes bitterbrush, and

sal tbushes (Atriplex) along with sagebrush. Little rabbit brush
"(Chrysot haimus st enophyllus) or big rabbit brush (C. nauseosus)
may dominate the site. = These two species were common on sandy
solls or drier sites and apparently devel oped after drought or
fire killed the sagebrush. During” periods of favorable noisture
sagebrush will replace this type. This type was found in all O
the states in the CRB and on 22 Sections (Colville 1896, Day
1985, Franklin 1973, Hronaka et al 1983) .

Sagebr ush-fescue (ct3s) - The najor difference between this type
and type 13 is the presence of l|daho fescue as a major grass
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species. The type was described in Washington and sites are
typically noister and grasses provide a higher coverage than the
typi cal sagebrush comunity. erenni al grasses make uUp a higher
proportion of the plant coverage and growth conditiong are better
than type 13. Fire response iS simlar to type 13. The type is
found In Vﬁsh|ngkgn in one Section and represents about 0.3
percent of the (Franklin 1973).

Fescue-snowberry (cT37) - This type represents the noistest of
the steppe zones and is referred to as meadow steppe. The type
was described in Washington and Idaho with the herbaceous
conponent dom nated by Idaho fescue, bluebunch wheatgrass,
Junegrass (Koeleria cristata) and Poa (Poa ampla) along with a
great variety of forbs. The shrub layer is conposed of dwarfed,

I nconspi cuous sterile shrubs scattered through the herbland

i ncludi ng snowberry and rose (Rosa nutkana or woodsii). The
patches of shrubs are stable within the grass community and fire
aﬂparently has little effect on the bal ance between the grass and
shrub conPonents of the comunity. The type represents about 1.1
percent of the CRB and found in six Sections. Small unnmapped
patches of this type may be found el sewhere in the northern
portion of the CRB (Franklin 1973).

Fescue-rose (cT38) - This type is very simlar to 37 however
snowberry is absent. It is found in the rain shadow of the Bl ue
Mountains in Oregon and Washington in trace anounts. The type is
confined to two Sections (Franklin 1973).

Threeti pped sage-fescue (cT39) - The type was defined for

Washi ngton and 1s considered part of the meadow steppe
associations. A dense sward of grasses including |daho fescue,

bl uebunch wheat grass, bluegrass and three-leaved sedge (Carex
filifolia) are common along with a variety of forbs and a

di scontinuous |ayer of sage. This type is a part of the genera
sagebrush comunity except fire has |ess influence because of the
sprouting ability of this sage. Misture conditions are
typically better” than nost sagebrush sites. Shrubs found on
types CT37 and CT38 are nmissing. The type represents 1.6 percent
of the CRB and found in three Sections (Franklin 1973).

Bitterbrush-fescue (cTa1) - The type described in Washington
appears |like a shrub steppe however it has an abundance of broad-
| eaved forbs. It is found on sandy or |oose volcanic or poorly
disintegrated rocky soils generally in the northern portion of
t he cra. It is found at higher elevations than sagebrush near
the ponderosa pine type however the site conditions are simlar
except for the soil. Bitterbrush is the only tall shrub along
with a dense layer of bluebunch wheatgrass, |daho fescue,
bl uegrass and bal sam root (Balsanorhi'za sagittata). Bitterbrush
is sensitive to fire and because of its proximty to the
ﬁonderosa pine type which has a hlgh fire occurrence the type may
ave been maintained as a scattered shrub comunity in a heavy
stand of bunchgrasses. The type is found in trace anounts on” two



Sections however areas may be found throughout the northern part
?gnshe CRB which are too small to map at this scale (Franklin

Chaparral (crta3) - Found primarily in California this type
supports heavily branched dwarf trees or shrubs, usuall%
evergreen, the crown canopy of which covers more than 50 percent
of the ground (Weslander 1946). It is typlcall%hfound bet ween
the ponderosa pine and the desert shrub types. ile subjected
to extended periods of drought it does not experience the extrene
heat or dry air of the desert shrub type. The nost common
chaparral constituents are species of manzanitas

(Arctostaphyl os), scrub oaks, mountain nahogany, bear-brush
(Garrya), ceanofhus, and chamise (Adenostoma). ~ In Nevada

Ceanot hus and greenl eaf nmanzanita (chtostaPhylos patula) are key
species in the main formation with curl-Ieaf nountain-nmhogany
domi nant along the arid borders. It Is found In trace anounts in
the CRB in one Section.

Desert shrub (cTta7) - This is a large nore general type which
covers 4.4 percent of the CRB (Kuchler 1964). It consists of a
m xture of shadscale (Atriplex confertifolia), salt sage
(Atriplex nuttallii), or sal tbush-greasewood (Atriplex-

Sar cobat us) communities found on saline sites. Qher shrubs are
spi ny hopsage (Atripl ex spinosa), winterfat (Eurotia lanata) and
bud sage (Artenisia spinescens). Gasses are wild-rye (Elymus
cinereus), beardless wild-rye (E triticoides) and desert
saltgrass (Distichlis stricta). On some sites Indian ricegrass
(Oryzopi s hynmenoi des) and galleta (Hilaria janesii) are inportant
species. The type commonly occupies areas of extrenme diurnal
tenperature fluctuations, considerable wi nd and high evaporation
rates. It is found in half of the eight states in the CRB but
makes better devel opment to the south and east. |t represents
about 4.4 percent of the CRB and is found in seven Sections.
Areas that would nmeet the definition for CI50 and CT56 are
included within this type either because of the small area they
cover or because of the broader mapping done in sone areas by
early investigators.

Shadscal e (cTs50) - The shadscale type is found on sites where the
soil moisture is less than the mninum required for sagebrush
growh. It occupies arid valleys and bench |ands where the
annual rainfall is less than 8 inches (Shantx & Zon 1923). It
grows mainly on shallow, heavy soils with nore or less alkali
the subsoil. Associates are saltbushes on shallow alkaline
soils, winter fat, little rabbit brush and bud sage. Cenerally
there is little herbaceous growh and the shadscale plants are
scattered evenly over the area but never produce a dense stand.
EUrlng periods of extreme drought |arge areas of the type ?ﬁ% be
killed. Fire probably played a mnor role in this type.

type is confined to one Section in Uah and represents 0.1
percent of the CRB

Mount ai n Brush (crs4) - The type was described in Uah with the

n
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most inportant plants being snowberry, sagebrush, oak,

servi ceberry, nountain mahogany and chokecherry (Prunus).
Ceanot hus, nountain maple, squaw apple (Peraphyl!|um ranosissinum
and bitterbrush nay also be present on portions of the type

( Deeds 193%). Scattered patches of scrubby aspen are also
present. he type usually has an undergrowth of grasses and
weeds. It represents a transition between the high nountain
vegetation and the foothills. The type is nore inportant south
of the CRB and represents only trace amounts of area. The type
was found also in lIdaho and in three Sections.

G easewood (cTs6) - A type common in Utah found on sites where
poor drainage has resulted in an accunulation of alkali and a
vegetative growth limted to alkali-resisting plants (Deeds

1932). Associated with greasewood are saltbush and sone of the
al kal i -tol erant grasses - dropseed (Sporobol us), cordgrass
(Spartina) and saltgrass. On less alkaline sites greasewod is
found in mxture with shall owrooted grasses and forbs. Tall
rabbit brush, shadscale, muhly (nuhlenbergia), dropseed grass,
grama grass (Bouteloua) and triple awm (Aristida) are common. On
sites with a high water table salt grass and alkali sacaton

(Spor obol us airoides) are common. I'n black alkali areas the land
is substantially barren. The type includes the Geat Salt Lake
desert in which the alkali concentration is so high that no
vegetation of any kind grows. This area nmay have been better
assigned to CT85. The type is also found in Wom ng but
represents less than 0.1 percent of the land area in the CRB. It
is confined to three Sections.

Wl low (cT69) - This is a mnor type defined for the Yellowstone
Park and probably represented wet neadows with wllow shrubs.

Common species were Geyer willow (Salix geyeriana), drunmmo
willow (S. drummondiana), booth vm'(llow (sg yboot |2) élvvolnpI

willow (S. wolfii) . Major understory grasses were bl uejoint
reedgrass (Cal amagrostis canadensis), fow bluegrass (Poa
palustris), Wwater sedge (Carex aquatillis) and beaked sedge (C
rostrata). Beaver probably played a major role on the size and
extent of this type. During drought periods fire may burn
through these sites but recovery is very rapid from resprouting.
The type covered only trace ampunts of the CRB and was confined
to two Sections in Womning. VWile probably occurring throughout
the CRB it was either included wth the adjacent types by
observers or was too small in extent to be mapped at this scale.

GRASSLAND COVER TYPES

The grassland cover types represent one of the nost inpacted _
cover types in the CR%. Heavy use of the grass resource began in
the 1880’s and by the 1890's observers were commenting about the
extrene overuse of the system Unfortunately little Study had
occurred on these systems prior to this time and little
quantifiable information exists on their natural state. In
addition species conposition and coverage varies greatly
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dependin? on normal climatic fluctuations and descriptions that
were collected nmust be evaluated in light of the short term
climatic conditions that existed at that time. Systematic
studies were not conducted until the 1920's and 30's which was at
the end of a period of extreme overuse and drought conditions.

Wi | e ?rasslands have denonstrated a resiliency to recover, the
lack of natural fire and the introduction of exotics may have had
maj or inpacts on present vegetation structure and there is no
assurance that the communities being described existed prior to
Euro- Arerican arrival. Additionally defining cover types in the
plains area along the eastern edge of the CRB is conplicated by
an expanse of grassland in which four species of grass (blue
grama, western wheatgrass, needle-and-thread and Sandberg's

bl uegrass) and one sedge (threadl eaf sedge) predom nate
throughout. A simlar problem exists in eastern Oregon and

Washi ngton and western |daho where three species (bluebunch
wheat grass, |daho fescue and Sandberg's bluegrass) are found in

various mxture. As a result there is generally little
agreenment anong many of the maps that show grassland types in the
CRB. In general | ‘used the information shown on the ol dest naps

for the following types. The type represented 13.24 percent of
the CRB

Wheat gr ass-f escue (cTi4) - This type is the nost inportant
grassl and tyBe in the CRB covering about 7.8 percent of the area.
‘It is described as open to fairly dense grassland of usual
rather short grasses dom nated by bluebunch wheatgrass, |daho
fescue, Rough fescue (Festuca scabrella) and needle-and-thread
Kuchl er 196??. In the internountain valleys the type is
i stinguished by nmeadow grasses - hairgrass (Deschanpsia spp.),
oni ongrass (Melica spp.), and bentgrass (Agrostis spp.) and
sedges. (O her common grasses are sandberg bl uegrass, Canada
bl uegrass (Poa conpressa) and |unegrass. | daho fescue may be
absent on the drier Port|ons of the type. Shrubs are limted but
bi g sagebrush and willows may be present. On the east side_of
the Continental Divide shrubs play a nore inportant role. This
cover type represents the vast majority of grasslands in western
and central Mntana, eastern Washington and northern |daho.
I daho fescue is the nost sensitive to fire particularly to sumer
and fall fires and can take up to 30 years for recovery to
prefire conditions. Bluebunch wheatgrass is |less sensitive and
commonly survives a fire even during the growing period. Rough
fescue probably is the nost tolerant to fire and may return to
preburn coverage in 2 to 3 years. Studies by Losensky
(unpubl i shed data) suggests a fire return of at |east every 17
years for an area near Bozeman, Mntana. Near the foothills of
t he Cascades Range it is considered a neadow steppe type. It
| acks any distinguishing shrub and Idaho fescue and bl uebunch
wheat grass domnate the site along with an abundance of perennial
herbs such as hounds-tongue hawkweed (Hi eraci um cynogl ossoi des) .
Portions of the type were a bl uegrass-oatgrass (Danthonia
uni spicata) mixture. In the Yellowstone Park area portions nay
be defined as wet nmeadow and dom nated by sedges. he type is
found on about 7.8 percent of the CRB in 19 Sections.
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Wheat gr ass- needl e & t hread-grana (CHlS% - This type is
characterized by a rather short, open to fairly dense stand of
grass domi nated by western wheatgrass, (Agropyron smthii), blue
grama (Bouteloua gracilis) and needl e-&thread (Kuchler 1964).
It is distinguished by a general prevalence of big sagebrush in
mnor quantities throughout the type. Other common”speCies are
prickly-pear (Opuntia), silver sagebrush, fringed sagewort
(Artemsia frigida), ‘and broom snakeweed (Qutierrezia sarothrae).
A variety of grasses such as Sandberg's bluegrass, green

needl egrass (Stipa viridula), bluebunch_mheatgrass, pl?lns
reedgrass (Cal amagrostis nontanensis), junegrass and plains nuhly
and threadleaf sedge. Grama is generally well adapted to fire
and can survive summer period fires and will normally reach
preburn conditions in 2 years and can increase its coverage.

Wieat grass responds simlarly while needle-and-thread is the nost
sensitive in this comunity and is generally killed when the

above ground vegetation is consuned. It is a good seeder and can
recover in 3 to 8 years to preburn levels. The type is confined
to Montana east of “the Continental Divide. It represents about

0.3 percent of the CRB and found in four of the Sections.

Wheat gr ass- needl e- & t hread- green needl egrass (cTrie) - This is a
type confined to Montana found east of the Continental Divide.
It covers about 0.3 percent of the CRB and is limted to two
Sections. It is a noderately dense, short or nmediumtall

grassl and conposed of western wheatgrass, blue grama, needle-and-
thread and green needl egrass. Large anmounts of “Sandberg's

bl uegrass and junegrass are nornally present %ﬂd bl uebunch .
wheat grass and threadl eaf sedge are common. rubs are [imted.
Bot h needle%rasses are sensitive to fire danage Wi th green
needl egrass having a variable tol erance. Recovery is generally
rapid for both species because of their seeding ability.

Wheat gr ass- bl uegrass (cTti7) - A dense, |low to nedium tal
grassland found in Washington, Oegon and northwestern |daho.
M nor amounts are also found in Mntana and Nevada (Franklin
1973). Dom nates are bluebunch wheatgrass and Sandberg's

bluegrass.  Shrubs and forbs are linited. It is the second nost
important grass type in the CRB covering a little over four
percent of the area. It was found in five of the eight states

and present in 14 of the Sections. 'The cover_type is simlar to
CT14 except bluegrass is a mmjor conponent. The type may
represent a slightly less favorable noisture reginme than CT14.
The definition of this type and CT14 are somewhat amnbi guous
however, and application of the two types is not consistent anong
resear chers. Bluegrass initiates its growh very early and
comonly is in a dormant condition during the worst of the fire
season however other mmjor conponents are |ikew se fire

resistant.

Needl e & thread-wheat grass-grama (CT20) - This is a very mnor
type which is more inportant to the east of the CRB. It Is
apparenth very simlar to CT15 with needle & thread the dom nant
grass. her species are blue grama, western wheat grass, dryland
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sedges, bluegrasses, junegrass and plains reedgrass. Fringed
sagewort and clubnosses (Lycopodi umspp.) apparently were also
present in the type. It was found in only trace anpunts in one
Section in Mntana.

Tul e marshes (cTs2) - The type is conposed of tall gramnoid
ve?etation dom nated by conmon tule éScirPus acutus%, California
bul'rush (Scirpus callfornlcu%), ol ney bul rush ('Scirpus ol neyi),
tule (S. validus), cattail (Thpha dom ngensis), soft flag (T.
latifolia) and sanphire (Salicornia anbigua) on areas of very
poorly drained or partially subnerged soils Weslander et al
1946). Typically the type is too small to map at the [andscape
| evel and while occurring in Oregon is only shown on the map in
Nevada in two Sections. ~ It nornally is found along the shores of
| akes in the Great Basin region and represents a little over 0.1
percent of the CRB

Pl ai ns grass (CT86? - A general type described primarily for
Wom ng conposed of species such as grama grass, western wheat
rass (Agropyron smthii), triple awn, June grass and three-
eaved sedge along with bluebunch wheatgrass, rice grass
Oryzopsis), nuhly, and blue grasses including plains bluegrass
Poa arida) (USDI, Geol ogical Survey 1934a, 1934b). Needle-and-
thread grass (Stipa comata) was al so present in sonme stands.
Scattered shrubs such as sagebrush, buck brush, bitter-brush,
service berry, wild rose, wld currants (R bes), buckthorn
(Rhamnus), clnquefoil (Potentilla), and elderbéerry (Sanmbucus)
were al so present. The type was also found in Idaho and Nevada
and found on 21 percent of the sections. It occupied about
percent of the CRB

Al pi ne (cT10) - The type was found in four states and seven
Sections representing about 0.6 percent of the CRB. The
definition for the type is somewhat vague. Cenerally it _
represented areas above the limts of tinber growh and contained
short grasses, sedges and many forbs. Domnant species are

bent grass, sedges, fescue and bluegrass. In Yellowstone Park a
type called al pine neadows & barren is probably the sane type.
Doninants in addition to those listed above are hairgrass;"
woodrush (Luzula), nountain tinmothy (Phleum a[P|nun) and spi ke
trisetum (Trisetumspicatum) ., It is unclear if the areas of
barren were small inclusions or if there were large. areas | unped
inwth the vegetated area. Fire probably was of limted

I nportance because of the sparse ve?etatlon_and limted period
that the area was snow- free. Even Though site conditions were

harsh site recovery after fire was probably not a problem because
of limted fuel burlldup.

OTHER TYPES

This group is made up of a nunber of miscellaneous cover types
which represented 1.1 percent of the CRB. ITeé was not a ‘concern
in these types.
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Barren (CT32) - Barrens was a term applied normally to high

el evation areas too rocky, too exposed, or with limted soil
resulting in sites not capable of supporting a vegetative cover
of either trees, shrubs or herbs.. In surveys conducted in O egon
and Washington it also includes cities, towns, and unmeandered
water surface but nornally these areas were too small to be
mapped. In sone surveys this type was not recognized and areas
were included in the surrounding types particularly the subal pine
type (cT9) and al pi ne (CT10) . eds large enough to map were
confined to one Section in California. he type represents only
a trace anount of the CRB

Desert (cT8s) - This type was found in Wom ng, Nevada and U ah
and described as areas where vegetation is Iargelg absent. In
Womng it was described as a waste area (Deeds 1932). o
Unfortunately no additional information was provided. A simlar
area in Uah typed as desert by Kuchler was typed as G easewood
(cTse) by earli‘er reports (1964). No doubt vegetation was
conposed of only scattered grasses and shrubs found in the

adj acent cover types with large areas of exposed ground. The
type was identified in six Sections and represented about 0.6
percent of the CRB

Wat er (cTt26) - The type represented major bodies of water
principally lakes. No area limtations were indicated, however
smal | or noderate sized |akes commonly found at higher elevations
In the nountainous terrain were apparently not included in nost
surveys. Reservoir or dans were not included. [t represented

| ess than 0.5 percent of the total area and was found in 11
Sections. Wiile representing a small area it was one of the two
types occurring in all 8 states found in the CRB
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SECTI ON DESCRI PTI ONS
SECTI ON M242C

The Section is located on the east side of the Cascade Range
between the Canadi an boundary and Crater Lake in O egon. gcause
of the wide variation in elevation and resultant climtic
conditions a variety of forest cover types are included. Small

I nclusions of west side aypes can be found along the western
boundary with western hemock Iimted to this Section in the
Colunbia River Basin (CRB) . Aong the eastern boundary
inclusions of grass and desert shrub types add to the diversity
and represent about 11 percent. The Section represents 5.5
percent of the CRB but it contained 19 cover types making it the
second nost diverse Section. (Conpl ete descriptions of the cover
types can be found in Appendix A)

Table 1 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M242C

COVER TYPE PERCENT COVER TYPE | PERCENT
COVER COVER
1 - PP SAV T 26 - WATER 0.6
2 - PONDERGCSA PI NE 42.8 27 - PI' NON- JUNI PER 0.1
3 - DOUGAAS-FIR 12.8 39 - NEEDLE- FES | 1.4
5 - L-DF 8 41 - BITT-FES 0.3
6 - WH TE PI NE .1 44 - QAK- MADRONE 0.1
7 - LODGEPOLE PI NE 14.5 90 - VHTE FIR 0.1
9 - SUBALPI NE \ 10. 2 91 - FIR M. HEM 6.8
10 - ALPI NE 8 93 - SI TKA SPRUCE | 0.7
13 - SAGE- GRASS .8 94 - HEMLOCK 0.1
14 - WHEAT- FESCUE 2.0 J

Ponder osa pine represents al nost 50 percent of the cover and was
represented by open grown, mature stands found on the warner and
drier slopes. As much as six percent of the type was a savanna
but because of map scale was not mapped. About 46 percent of the
type was pure ponderosa pine. Colville (1898), descri bes
conditions as |low elevation forests primarily ponderosa pine wth
individual trees w dely spaced wth ﬁlenty of sunshi ne between
them Gound cover consists of bunch grass and scattered

her baceous plants and a very scattered undergrowth. Upslope
stands are denser and contaln Douglas-fir and white fir wth
ceanot hus, manzanita and chinquapin (Castanopsis chrysophylla
mnor). Overmature stands domnated the age structure.

Underburns were frequent and were inportant in nmintaining the
character of the stand and in many cases the dom nance of
ponderosa pine. On sites with a mxture of white fir and
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Dougl as-fir, stand replacenent fires could occur with a very
dense growth of shrubs follow ng. Lodgepol e pine was a common
type intermxed with the pine on wetter sites or where frost
pockets existed. As expected |odgepole pine stands were younger
aged however the ?roportion of young, stands was significantly
less than typically found in the Rocky Muntain area. Stands were
dense with a limted understory of creeping manzanita _
(Arctostaphyl os nevadensis) and waxy currant (Ribes cereun) wth
many areas bare of ground .cover. Gass was limted. Fires were
"extremely common" and doubl e burns commonly created "fire

gl ades". ~The Douglas-fir and white fir stands could burn during
a dry season and follow ng a double burn become brushfields.

The nountain hem ock areas were usually open forests wth

huckl eberries the major ground cover. Sone high areas were
devoi d of underbrush. The Douglas-fir and grand fir stands were
dense and usually contained a variety of tree species along with
a dense undergrowth. The nid_sIoPe types represented by Douglas-
fir, Larch-Douglas-fir and white fir were found on nore mesic
sites where partial burns or stand replacenent fires were nore
common.  Age structure suggests a noderate fire return period.
Information on the age structure of the subal pine type was not
avail able but was probably simlar to the fir-muntain hem ock
type. The bl uebunch wheatgrass-bluegrass type was the nost
inportant grass. type. It was associated with the ponderosa pine
cover type and had a simlar fire frequency.

Gannett (1902a), describes the forests as open and |ight, ranging
from about 3000 to 18000 board feet per acre. He estinated that

about five percent of the forest was burned over when he exam ned
it in 1899. An additional one percent was indicated as cut over

a%SOCIated with mning devel opnment and settlenment which began in

the 1860's.

Table 2 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES IN

SECTI ON m242cC
COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101- 150 151+
PP 0.7 2.8 13.6 15.3 67.6
DF 3.0 8.6 18.7 18.3 51.4
LP 1.5 5.9 36. 6 43.0 13.0
P- VH 1.4 5.4 24. 7 27.7 40. 8
ssp 2.3 9.2 16.7 15.1 56. 7
WH 2.6 10. 3 16.9 14.7 55.5

In the Washington portion of this Section CGorman (1899) describes
t he ponderosa pine type as never dense and on dry sites

scattered. Ponderosa pine made up about 85 percent of the tree
cover with Douglas-fir representing about 12 percent and the
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remaining area covered Wth other species The lodgepole pine
tgpe was very dense with very few shrubs. Gannett suggests that
about seven percent of the area east of the Cascades was cutover
by 1900 and three percent was burned over.

TABLE 3 - PERCENT COVER TYPE BY sTrucTUrRAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 2.1 30.3 17.1 50.5
DF 7.3 20.6 20.7 25.7 25.7
LP 4.5 39.5 38.8 10.7 6.5
F-MH 14.1 27.4 13.8 13.9 40.8
Ssp 6.9 21.3 15.1 56.7
WH 7.8 22.0 7.3 7.4 55.5
SUB 10 5 5 20 30 25 5
P-J 25 25 10 40
O-MAD 10 15 10 65

* See Appendr X C tor descriptions and defirnitions.

TABLE 3A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
ALP 100
13 70 30
14 80 20
39 50 50
41 60 40
SECTI ON M261D
This Section is located in the extrene southwest corner of the

CRB and is transitional

condi ti ons.

Redding,

It extends from near
Cal i fornia.

Crater

Section wth about 74 percent conposed of forest types.

bet ween eastside and westside forest
_ Lake in Oegon to
Ei ghteen cover types occurred in the
I'n

contrast to the previous Section ponderosa pine represents only
about one quarter of the forest cover wth mesic communities nore
promnent. As nuch as three percent of the type may have been a
savanna with 38 percent considered a pure type. -Since m xed
types were nmore common fire, intensity was greater and the
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oPportunity for a partial burn was nore likely.  Jeffery pine
along with sugar pine were inportant conponents in the ponderosa
pi ne type but were not segregated in the original data. The

pi ne- Dougl as-fir-fir t¥Fe_occup|ed about 20 percent of the
Section and represented mxtures of the ponderosa pine and

Dougl as-fir cover types. The Douglas-fir type represented about
10 percent of the Section and was nore characteristic of the west
coast fir type. Spruce-fir was comon on upper slopes with only
m nor areas of |odgepole pine. The white fir and fir-mountain
hem ock type were more common in California._ A significant area
contai ned” chaparral or oak-nadrone types. These types appear to
be nore common to the west and south of the CRB. is is the
only Section in which the chaparral type was mapped. The grass
and sagebrush-grass types were found primarily on the eastern
boundary and are transitional to the non-forest areas to the
east.

Gannett (1902a) describes the Section as inpacted by fire with
sonme townshi ps 25 percent or nore burned over in 1899. He

i ndicates that some of the burns are the result of recent
settlement but also that many of the burns were from before the
arrival of Euro-Anerican man. Upper slopes were especially

i mpacted with |large expanses of |odgepol e pine restocking them
Sone of the high elevation burns he indicated were not restocked
but covered by grass. On nmid slopes, brush fields were also
common particularly on noist ponderosa pine sites.

Tabl e 4 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M261D

COVER TYPE PERCENT COVER TYPE PERCENT

COVER COVER
1 - PP SAVANNA 0.7 26 - WATER 0.3
2 - PONDEROSA PINE 23.8 27 - PINON-JUNIPER 3.6
3 - DOUGLAS-FIR 10.2 32 - BARREN 1.0
7 - LODGEPOLE PINE 1.2 43 -~ CHAPARRAL 2.3
8 - SPRUCE-FIR 12.6 44 - OAK-MADRONE 4.5
9 - SUBALPINE 0.1 47 - DESERT SHRUB 0.1
10 - ALPINE 0.1 53 - P-DF-F 21.8
13 - SAGE-GRASS 10.7 90 - WHITE FIR 1.7
14 - WHEAT-FESCUE 3.5 91 - FIR-MT. HEM 1.8

By 1900 little tinber activity had occurred in Oegon but

portions of California had experience heavy inmpacts since the
1850' s associated with mning activity. y 1869 there were 251
sawmlls in the state and it ranked 10th in the nation in
production. As a result of this early activity age structure and
to some extent cover type for this area nay not be a true
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reflection of the origina

veget ati on.

Table 5 - AGE STRUCTURE | N 1900 FCR MAJOR FOREST COVER TYPES I N

SECTI ON M261D

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
1-40 41-100 101-150 151+

PP 2.6 10.6 17.7 13.7 55.4
DF 5.2 8.8 17.7 17.2 51.1

LP 0.6 1.8 44 .8 45.1 7.7
P-DF-F 0.7 4.6 14.0 12.0 68.7
S-F 0.4 2.8 11.0 12.7 73.1
F-H 1.8 4.1 27.4 31.1 35.6
WF 2.6 5.0 40.6 36. 2 15.6

The ponderosa pine age structure had nore younger aged stands and
| ess overmature stands than average for the CRB showing the
Dougl as-fir

i nfluence of nmore partial
on the other

Al burns on the mesic sites.

| hand contained significantly nore overmature type

wth |ess youn% aged stands suggestin
P

more simlarity with west

coast types. ruce-fir shows a simlar pattern.
SECTI ON M261D
TABLE 6 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES
COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 7.9 36.7 27.7 27.7
DF 9.6 19.6 19.7 25.6 25.5
LP 1.5 45 .7 37.7 11.3 3.8
P-DF-F 3.0 7.6 14.7 6.0 51.5 17.2
S-F 1.8 12.4 6.4 6.3 73.1
F-H 3.8 29.6 15.6 15.5 35.6
WF 5.1 43.1 18.1 18.1 15.6
SUB 10 5 5 20 30 25 5
P-J 25 25 10 40
O-MAD 10 15 10 65

* See Appendix C for descriptions and definitions.
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TABLE sa - PERCENT COVER TYPE BY sTRuUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
ALP 100
13 70 30
14 80 20
32 100
43 60 25 10 5
47 20 80

SECTI ON M261G-1

This is a small outlier of the main M261G Section and is | ocated
sout hwest of Silver Lake, Oregon. It covers the lower portion of
the forested type and the contact with the grass and desert shrub
types. About four percent of the area was |stor|callg ponder osa
pi ne savanna type but not mapped. Data suggest that 85 percent

of the type was considered pure ponderosa pine. Age structure is
typical for the very dry open grown ponderosa pine. Periodic
beet| e outbreaks associated with extended dry periods nmay have
been the major cause of nortality in these stands. Early reports
suggest that sagebrush was -limited at |east on portions of the
area shown as this cover type in 1930. The high fire frequency
associated with the ponderosa pine cover type was probably a
maj or deterrent to sagebrush devel opnent and it probably was
confined to noist bottoms or patches mssed by the last fire.

Tabl e 7 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M261G-1

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERCSA PI NE 79.1 14 - WHEAT-FESCUE 5.0
13 - SAGE- GRASS 15.9

Wiile there was |ocal use of wood products for devel opnment of the
ranching community starting about the 1870's, it was not until
the 1930’s that |ogging becane an inportant industry in the area.

Table 8 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES I N
SECTI ON M261G-1

COVER NON- SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
1-40 41-100 101- 150 151+
PP 0.4 1.7 13.4 15.8 68. 7
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TABLE 9 - PERCENT COVER TYPE BY STRUCTURAL DEVELCOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INL | ST EXO| ST EXC | W REl | YF-MST | OF-MST | OF-SS
PP 1.2 30.1 6.9 61.8

* See Appendix C for descriptions and definitions.
TABLE 9a - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANCE STRUCTURAL DEVELOPMENT STAGES*

TYPE 21 22 23 24 25 26 27
13 70 30
14 90 10

SECTI ON M261G-2

The Section is located in northeastern California and extends
into Oegon _and includes the area between Kl amath Falls and
Lakeview. There were eight cover types identified with about one
third of themforested wth a mgjority of the remaining area in a
sagebrush-grass type. Ponderosa pine was the nmajor forest cover
type with the western portion of the Section supporting a mnor
amount of nore mesic types. Probably about four percent of the
pine type was considered a savanna and 40 to 60 percent a pure
ponder osa pine t)(]pe. The sagebrush-grass type probably has
undergone sone change since settlement as a result of domestic
stock grazing and fire exclusion. The type adjacent to the
forest was domi nated by grasses with |Idaho fescue, squirrel-tail,
Sandberg's bl uegrass, and bl uebunch wheatgrass comon conponents.
Sagebrush was found in patches or areas m ssed bY the last major
fire period. Species found were big sagebrush, 1ow sagebrush and
sil ver sagebrush.

Tabl e 10 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M261G-2

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERGCSA PI NE 28.1 26 - WATER 2.5
/ - LODGEPCLE PI NE T 27 - PINON-JUNI PER 15.2
10 - ALPINE 0.2 47 - DESERT SHRUB 3.1
13 - SAGE- BRASS 47. 4 53 - P-DF-F 3.5

The pinyon-juniper type was principally western juniper with an
understory of sagebrush. A ong the eastern edge of the Section
in the nore arid basins the desert shrub type becones inportant.
Maj or conponents were saltbush, desert saltgrass, black
greasewood along with other alkali tolerant plants. In the
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Klamath and Goose Lake areas are areas of tule marsh (82)
type however this type was not

cover

| arge enough to map at this scale.

Age structure associated with the various cover types is simlar

to that found in the adjacent

di sturbance regine.

Table 11 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES I N
SECTI ON M261G-2

sections indicating a simlar

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| - 40 41-100 101- 150 151+

PP 0.8 4.2 15. 4 13.9 65. 7
P- DF-F 0.7 4.6 14.0 12.0 68.7
LP 0.2 1.0 39.0 49. 3 10.5
F-MH 0.4 1.8 26.1 31.5 40. 2

TABLE 12 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 2.9 31.4 16 .4 49.3

P-DF-F 3.0 7.6 14 .7 6.0 51.5 17.2
LP 0.7 39.5 42.2 12.3 5.3

F-MH 1.3 27.0 15.8 15.7 40.2

P-J 25 25 10 40

See Appendi x C Tor descriptions and definifrons.
TABLE 12A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

 COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE' 21 22 23 24 25 26 27
ALP 100
13 70 30
14 80 20
47 20 80
SECTI ON 331A

This Section is a grass and shrub dom nated |andscape situated in
t he palouse Prairie of eastern Washi ngton and western | daho.

There are 11 cover types in the Section with non-forest types
representing 81 percent of the area. The principle forest cover
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was ponderosa pine with sonme mnor inclusions of upland_types
alon% the eastern boundary of the area. An estimated six percent
of the pine type may have been a pine savanna and 64

considered a pure ponderosa pine type. The fescue-snowberry type
was the major cover type and represents the mesic portion of the
grassl and types. The wheatgrass-fescue type represented about 30
percent of the area however portions of this type may have been
wheat gr ass- bl uegrass which appears to be transitional in this
Section. Bluegrass appears in both comunities as does
wheat gr ass.

per cent

Devel opnent of the area began very early conpared to nost of the
CRB. A sawm |l was constructed in the 1840's for use at one of
the Indian mssions. By the 1870's nuch of the area was settled
with nunerous small mlls appearinP to provide for local wood
needs. The grasslands were 1nitially used for grazing |ands but
with the settlenment during the 1870’s nmuch of this type was

devel oped for agricultural purposes.

Tabl e 13 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 331A

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDEROSA PI NE 14.2 14 - WHEAT- FESCUE 29.3
3 - DOUGAS-FIR 1.1 17 - WHEAT- BLUE 7.9
5 - L-DF 1.2 37 - FES- SNOW 41.8
6 - WH TE PI NE 1.9 38 - FES- ROSE 1.8
8 - SPRUCE-FIR 0.8 90 - WHTE FIR T
9 - SUBALPI NE T
Table 14 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES I N
SECTI ON 331A
COVER NON- SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
1-40 41-100 101- 150 151+
PP 5.2 7.7 24. 2 28.5 34.4
DF 46. 5 11.9 15.4 18. 6 7.6
L- DF - 10. 2 18.1 25. 4 16. 6 29.7
WP 22.3 23.7 20.2 14. 0 19.8
SF 33. 4 3.3 11. 4 27. 5. 24. 4
WF 0.1 0.5 26. 6 32.9 39.9

Aﬁe structure within this section was significantly different
t For exanpl e ponderosa pine

an found el sewhere in the CRB
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showed only about half of the nornal
Wi le efforts were made to account for
activity this structure naK be the result of the ver
cutting that occurred in the

cl ass.

har vest

ar ea.

anmount

past

in the overnature
cutting
early

| _ _ _ It could also reflect a nore
severe fire regime particularly in the ponderosa pine type as a
result of the shrub conponent found on these sites. Wi

har \ ~may have influenced the age structure there is no
indication that the activity was to the |eve
in the nodification noted.

e past

necessary to result

TABLE 15 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 9.0 56.6 8.6 25.8
DF 52.5 20.0 19.9 3.8 3.8

L-DF 19.2 42.8 8.3 22.3 7.4
WP 34.2 39.0 7.0 19.8
s-F | 35.0 13.0 | a3.s | 13.7 | 24.4
WF 0.3 26.9 16. 4 16.5 39.9
SUB 35 5 5 15 20 15 5

- See Appendi x C for descriptions and definitions.

TABLE 1s5a - PERCENT COVER TYPE BY sTRUCTURAL DEVELCOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
14 80 20
17 85 15
37 90 10
38 90 10
SECTI ON M331A

Section M331A covers the northwest corner of Wom ng including
\ _ There were 18 cover types described
for the section with forested types representing about 70 percent

Yel | owst one Nati ona

of the area
majority of the coverage.

Par k.

As expected tT? | odgepol e pine type provided the
is

ol  oned by spruce-fir and

subal pi ne types which also contain significant amunts of

| odgepol e pine. Types 61 and 64 are mxtures of these types plus
the Dougl as-fir type that were too snmall to nmap individually.
This Section is one of two Sections in which these types are.
defined. The wheatgrass-fescue type was found on dry nountain

sl opes and valleys. Portions of the type represent snall
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i nclusions of high _neadow conpl exes or wet neadow tgpes along the
maj or drainages. The sagebrush-grass type represents the eastern
portion of the Snake River conplex and occurred in small dry .
valleys in the park area. Because of the relatively | ong peri od
between major fires in this Section, sagebrush was a major _
conponent in the type. The Section représents one of two Sections
where the willow type was naned. Wile this type is common
t hroughout the CRB it normally occurs ip small units or was not
defined by early vegetation work. Brandegee (1899b) describes the
per Yellowstone Valley as open or covered with wllow brush.

Ile antidotal information is available that describes
vegetation structure, limted data was collected prior to 1940
that provides a detailed description or age structure. A map of
the Yellowstone Park prepared in 1945 provides a detailed nmapping
of cover types however definitions for the t¥pes and age _
information was limted. The portion in Mntana was nmapped in
the Forest Survey that was conducted in the 1930's bu& detailed
age informati on was not devel oped until the 1950’s. The Mntana
portion was described as 40 to 50 percent burned over in 1885
with up to 25 percent additional in young trees and brush (USDA,
Forest Service 1889). In Womng the Teton Forest Reserve was
descri bed as being dom nated by |odgepole pine wth spruce-fir
m xtures in the basins (Brandegee 1899a). Mich dead tinber was
noted but it was unclear if it was the result of past fire or
insect activity. Numerous burns were nentioned and generally

indicated as snmall in size however, one fire was noted that was
four nmiles by five mles in size. Fires were described as not as
frequent or destructive in the park. (Brandegee, 189sb). e al so

states however that a large proportion of the area has been
burned within a generation and little has escaped fires at sone
tinme in the past. In ldaho a report of 1910 suggests that nost
of the Douglas-fir type was very open with shrubs common
(Dunston). Extensive areas were in various stages of recovery
from past fires however blocks of Douglas-fir ?nd Iodpeﬁole piﬂe
cover types had not burned for |ong periods. n portiohs of "the
overmat ure | odgepole pine cover type beetle activity was
estimated to have killed up to 15 percent of the trees.

The age structure of this Section is sonewhat different than nost
areas in that the |odgepole pine type contains a higher
percent%%e of overmature stands than does the Douglas-fir cover
tYpe. is difference is partially explained by the large

pl ateau of |odgepole pine cover type that conprises a major
portion of Yellowstone Park. Here the fire frequency is
significantly longer for the |odgepole pine type than is found in
the surroun in% areas of more broken terrain where Douglas-fir is
nor e conmon. he noi st high basins also show a very long fire
return interval in the age structure of the spruce-fir type.

I nformati on suggests that whitebark pine, Engel mann spruce and
subal pine fir were the major species in subalpine type with the
age structure simlar to the spruce-fir type.
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Table 16 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M331Aa

COVER TYPE PERCENT coveER TYPE PERCENT
COVER COVER
3 - DOUGAS-FI R 6.3 17 - WWHEAT- BLUE 0.6
7 - LODGEPCOLE PI NE 36.1 26 - WATER 1.3
8 - SPRUCE-FIR 14.0 54 - MI' BRUSH 0.5
9 - SUBALPI NE 13.6 56 - GREASEWOOD 3.9
10 - ALPINE 5.8 61 - LP-S-AF 1.2
13 - SAGE- GRASS 3.0 64 - DF-LP-S 0.1
14 - \WHEAT- FESCUE 8.3 69 - WLLOW 0.3
15 - WHEAT-N&T-GRA 4,2 83 - BRIS- LIMP 0.2
16 - VWHEAT- N&T- GN 0.1 85 - DESERT 0.5
The first mll was established about 1864 but logging had little
i mpact on vegetation until 1883 with the construction of the

Northern Pacific Railroad. Tinber
and railroad ties prior to 1900.

Tabl e 17 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES I N
SECTI ON mM3312

use was limted to |local use

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101- 150 151+
DF 9.5 27.0 40. 6 15.9 7.0
LP 3.2 17.7 18. 3 28. 3 32.5
SF 0.5 3.0 2.4 30.2 63.9
TABLE 18 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT' STAGES
COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
DF 23.0 35.0 35.0 3.5 3.5
LP 12.0 27.2 | 37.5 7.1 16.2
S-F 2.0 3.9 15.1 15.1 63.9
SUB 15 5 5 20 20 25 10
B-L 15 35 10 40

* See Appendix C for descriptions and definitions.
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TABLE 18A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
ALP 100

13 60 40

14 80 20

15 25 75

16 25 75

17 go | 20

54 90 10

56 10 90

69 20 50 30

85 50 50

SECTI ON M331D

This Section includes the Tetons and the extreme southeast corner
of Idaho. There are 17 cover types with |odgepole pine the mgjor
cover type followed by spruce-fir and Douglas-fir. Myjor valleys
were dom nated by the sagebrush-grass type_with grasslands al ong
the contact with the forest cover types. Types Such as aspen and
mountai n brush which are comon further south and east were
present. Mich of the aspen occurred as small groves scattered
along the eastern boundary of Idaho. The basin at Jackson Hole
was described as a scanty éuomﬁh of sagebrush interspersed wth
grass (Brandegee 1899a) . |'lows were found in the wet areas and
cottonwood al ong the streanms. The portion in |daho contained
significant areas described in 1910 as brush covered with stands
of “immature Douglas-fir and |odgepole pine (Dunston). Aspen also
was conmon with young Douglas-fir coming in under it. At [ow

el evations the Douglas-fir type consisted of very open stands of
mature or overmature trees over an extremely dense cover of brush
(Ceanot hus velutinus), Upper slopes graded into |odgepole pine
w th extensive areas of brush. Lodgepol e pine stands tend to be
imature. The sagebrush-grass type was the nost inportant non-
forested type and represented the eastern extension of the Snake
Ri ver Plains sagebrus connunity,. It was generally confined to
the valley bottons of streans |eading toward the Snake River.

The wheat gr ass- bl uegrass type was found between the sagebrush
bottons and the forested comunities.

The southern portion of the Section was some of the earliest area
settled in Idaho and early exploitation occurred on much of the
tinber resource. The small outlier blocks of tinber along the

boundary between Uah and |daho were cutover prior to 1900. In
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Utah only

m nor anmounts of forest are present
by 1885 much of this had been cut for [ ocal

use.

in the Section and

Tabl e 19 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M331D

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
3 - DOUGLAS-FIR 12. 4 17 - WHEAT- BLUE 7.2
7 - LODGEPOLE PI NE 27.5 26 - WATER 0.4
8 - SPRUCE-FI R 15.7 27 - PINON-JUNI PER 0.2
9 - SUBALPI NE 0.4 54 - MI' BRUSH 0.6
10 - ALPI NE 1.1 56 - GREASEWOOD 0.1
12 - R PARI AN 1.2 61 - LP-S-AF 0.8
13 - SAGE- GRASS 27.6 69 - WLLOW T
14 - VWHEAT- FESCUE 0.4 74 - ASPEN 4.4
15 - WHEAT- N&T- GRA T |

The age structure devel oped for the Section appears to fit the
description of the area with a high percentage of the Douglas-fir
type in an unstocked conditi on.

contains a sSi

gni fi cant

Lodgepol e pine as in M331A
amount of overmature stands which is

uncharacteristic for nost of the Rocky Muntain area in the CRB

Tabl e 20 - AGE STRUCTURE | N 1900
SECTI ON M331D

FOR MAJOR FOREST COVER TYPES IN

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101- 150 151+
DF 8.7 16.0 12. 4 21.6 41.3
LP 2.0 10.6 12. 7 29.7 45.0
SF 0.9 3.8 7.1 30.8 57. 4
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TABLE 21 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
DF 16.7 21.0 21.0 20.6 20.7
LP 7.3 18.0 44.8 7.3 20.6
S-F 2.8 . 9.0 15.4 15.4 57.4
SUB 10 5 5 20 30 25 5
P-J 35 30 15 20
ASP 5 70 25
RIP 5 25 25 40 5

~ See Appendix C
TABLE 21A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

tor descriptions

and definitions.

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
ALP 100

13 60 40

14 80 20

15 25 75

17 80 20

54 90 10

56 10 90

69 20 50 30

SECTI ON M3314

The Section is made up primarily of the Wnd River Range in

Wom ng and contains seven cover types of which 85 percent
f orest ed.

are

Lodgepol e pine and spruce-fir types were the major

vegetation conmmunities.
mapped as al pi ne type.

plains communities to the east of the CRB
were very simlar to those found in M331A and M331D.
burn occurred about the time of settlenent
In 1925 it was described as containing enough forest
provi de watershed protection an
Service

or m xed (USDA,

For est

per

ringe o

19572

or est

sIoPes were generally open and
grass and shrub cover types

can be found at the base of the range and represent inclusions of

condi tions

(1870's) near

A ngj or
Lander .
growth to

ntly the burn was spotty
The | odgepol e pine

was described as dense and tended to be pure and evenaged.

e

spruce-fir type tended to be of mxed age and species wWith a
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consi derabl e anount of underbrush.

Tabl e 22 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M331J

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
7 - LODGEPOLE PI NE 39.0 14 - WHEAT- BLUE 3.1
8 - SPRUCE-FIR 32.7 15 - VWHEAT- N&T- GRA 5.1
10 - ALPI NE 13.5 86 - PLAINS GRASS 4.8
13 - SAGE- GRASS 1.8

Tabl e 23 - AGE STRUCTURE IN 1900 FOR MAJOR FOREST COVER TYPES IN

SECTI ON M331J

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101- 150 151+
LP 1.9 11. 4 8.4 32.3 46.0
S-F 0.4 2.8 2.1 30.4 64. 3

TABLE 24 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STACGES

TYPE | ST INL | ST EXO| ST EXC | UN REl | YF-MST | OF-MST | OF-ss
LP 7.6 14.1 47.2 8.1 23.0

SF 1.8 3.5 15.2 15.2 64. 3

* See Appendi x C for descriptions and definitions.

TABLE 24A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*

TYPE 21 22 23 24 25 26 27
ALP 100

13 60 40

14 80 20

15 25 75

86 25 75

The narrative description

resents a picture of sonewhat

younger

aged stands than that devel oped from the age classification for

| odgepol e pi ne.

For est

2%

The 1914 classification report

states the past fires have depleted stands wth nan& young
stands present and sone that show repeated burning (usba Fo

for

t he Washaki e

rest



Service 1914). This analysis showed about 10 percent of the
ti nber areas burned over.

SECTI ON M332Aa

This Section is found in north central |daho between the Lochsa
River and the edge of the Snake River Plains. The Salnon River
flows through the mddle of the Section. Twelve cover types were
defined for the Section with forest types representing 91 _
percent. Information for the area north of the Salnon River is

uite conplete both fromearly surveKs and detailed analysis

uring the 1930's. The portion south of the Salnon is |ess
detailed and data cane from a number of surveys conducted between
1908 and the 1950's. Typing of the ponderosa pine savanna was

i nconsi stent anong surveys and it may have represented a |arger
portion of the area. About 43 percent was typed as a pure
ponderosa cover. North of the Salnon R ver the Douglas-fir type
was |ess inportant and there was a significant acreage that was
typed as henlock-white fir in the county data. This type however
was washed in with surroundlnP types at the |andscape [evel
mapping. Qher types of smaller acreage include the white pine,
western red cedar and cedar-white fir types found in small
isolated stands. Tinmber harvest associated with mning activity
began in the 1860's but major activity did not begin until after
1900. South of the Salnmon River the forest cover type diversity
becones less with the loss of white pine and western hem ock
‘G her than | ogging associated with n1nin% activity in the 1860's
inpacts on the forested types began in the 1880’s with the
igéélenent of the valleys. Myjor logging activity began after

Tabl e 25 - PERCENT ACRES BY COVER TYPE FOR SECTI ON mM332A

COVER TYPE PERCENT COVER TYPE PERCENT

COVER COVER
1 - PP SAVANNA 0.1 8 - SPRUCE- FI R 6.6
2 - PONDEROSA PINE | 20.7 | 9 - SUBALPINE 14. 6
3 - DOUGAAS-FIR 27.2 13 - SACGE- GRASS 0.5
4 - DF SAVANNA 0.2 17 - VHEAT- BLUE 8.5
5 - L-DF 0.8 26 - WATER 0.2
7 - LODGEPOLE PI NE 20. 6 37 - FES- SNOW T

Age structure of all types suggests a fire regine with nore
partial and stand replacenent type burns. This shift appears to
occur also in the ponderosa pine type. Early descriptions of the
forests especially south of the Salnmon R ver suggest that many O
the ponderosa pine sites had significant anounts of shrubs and in
some cases_thex were described as dense. Shrubs were also
important in the Douglas-fir, |l|arch-Douglas-fir and spruce-fir
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types.

Tabl e 26 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES IN
SECTI ON M332Aa

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101- 150 151+
PP 6.1 2.7 9.6 23. 4 58.2
DF 15.7 9.8 27.9 28. 4 18.2
L-DF 15.7 19.7 15. 8 28.0 20.8
LP 17.7 34.9 35.1 9.2 3.1
S-F 28.6 3.6 18.0 27.2 22.6

TABLE 27 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND sTRUCTURAL DEVELOPMENT STACGES*

TYPE | ST INL | ST EXO | ST EXC | W REl | YF-MST | OF- MST | OF-SS
PP 7.4 34.4 29.1 29.1
DF 20.6 30.6 33.6 9.1 9.1

L- DF 25.6 39.6 14.0 15.6 5.2
LP 35.2 52.6 3.4 2.3 1.5
S-F 30.4 19.8 13.6 13.6 22.6
SuUB 40 5 5 10 15 15 10

-—See Appendix C for
TABLE 27A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES _

descriptions and definitions.

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*

TYPE 21 22 23 24 25 26 27
13 90 10
17 80 20
37 90 10

SECTI ON M332B

The Section represents a transition zone between the Pacific
Maritime zone of northwest Montana and northern ldaho and the
Continental climatic zone east of the Continental Divide. There
were only seven cover types described for the area and 79 percent
were forest types. Species associated with the Pacific Coast
forests |nclud|n% white pine, grand fir and western red cedar,
reach their southeastern limts. Wstern larch also reaches its
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range limt in this Section. Lodgepole ﬁine I's the dom nant
cover type followed by Douglas-fir and the subal pi ne types.

Lodgepol e pine is commonly a major species in both of these cover
tyFes. Ponder osa pine was confined to the |ower slopes and
valleys with a large portion in the main valleys a ﬁure st and'

with sone of the type originally a savanna type. The wheatgrass-
fescue t%pe was conmon in the mgjor valleys.” On the drier sites
bl uebunc mheatﬁrass and rough fescue along with varying amounts

of needl e-and-thread and junegrass were conmon. Modister sites
contai ned nore rough fescue and |daho fescue becane inportant.

Bi g sagebrush was probably a scattered shrub in the type.

Settlenent began in the 1840's with najor devel opnent occurrin

in the 1880's with the arrival of the Northern Pacific Railroa

By the 1890's major portions of the dark Fork and Bitterroot
val | eys had been | ogged.

Tabl e 28 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M332B

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERGCSA Pl NE 15. 8 8 - SPRUCE-FIR 0.1
3 - DOUGLAS-FI R 16. 3 9 - SUBALPI NE 14. 4
5 - L-DF 4.0 14 - WWHEAT- FESCUE 21. 4
7 - LODGEPOLE PI NE 28.0

Overmat ure stands were conmon in the ponderosa pine, larch-
~and spruce-fir cover types.
| odgepol e pine type contained 40 percent

Dougl as-fir

years of age and only three percent

At the other
( in stands |ess than 40
in the overmature category.

extrene

Tabl e 29 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES IN
SECTI ON mM332B

COVER NON - SEED- PCOLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101- 150 151+
PP 4.0 10.0 7.5 11. 4 67.1
DF 4.2 18.2 31.0 22.7 23.9
L- DF 2.2 21.1 11.5 15.5 49.7
LP 9.3 33.6 43.1 10. 8 3.2
S-F 0 0.1 19.5 23.5 56. 9




TABLE 30 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 5.0 23.9 33.6 33.5
DF 13.3 31.4 31.4 11.9 12.0

L-DF 12.8 29.7 7.8 37.3 12.4
LP 26.1 59.9 9.7 2.7 1.6
S-F 0.1 19.5 11.8 11.7 56.9
SUB 30 5 5 10 20 20 10

* See Appendix C for descriptions and definitions.

TABLE 30A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

CO\/ER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
14 80 20
SECTI ON M332C

Section M332C is situated in Mntana east

Divide from the Canadian border _ _
Six cover types were mapped in the Section with about 90 percent

ti nber ed.
boundary.

A frin
Some o

?e

t he nost

south to the M ssouri

of the Conti nental

R ver.

of plains grasslands occurs along the eastern
extensive aspen groves in the state

along with stands of |inber pine (pinus flexilis) are comon
al ong the | ower slopes of the nountains but are not mapped at

this scale.

I ntensive surveys were not

1950's and descriptive information is limted. _
type was found in the subal pine zone in which whitebark pine was

a mj or species..

for the type.

t he remai nder
spruce-fir

Age and stand structure data was not
Lodgepol e pine was the other

of the forest vegetation associated wth noist

pockets or dry foothills where Douglas-fir occurred.

undertaken until
The maj or cover

t he

_ avai | abl e
maj or cover type wth

The lower foothills were covered with the wheatgrass-fescue type.
This type was very common to the west and this Section represents
Its nost northeastern extension.
by rough fescue,

W | | ows and shrubby aspen.

On noi st

sites it was dom nat ed

needl egrasses and nmountain brome with groves of
On drier sites rough fescue,
At the contact

bl uebunch wheat grass and |daho fescue dom nat ed.
with the plains needle-and-thread and
along with bluebunch wheat grass.

scattered sagebrush.
wheatgrass-grama cover type occurred al on
speci es were needl e-and-t hread
wheat grass and green needl egrass.
shrub in the type.

Maj or

A m nor

| une
Al %f t%

rass were inportant
_ ese sites contained
i nclusion of the needle-and-thread-

t he eastern boundary.

~western and thickspiked
Silver sagebrush was a conmon

This type is nore common in the plains area of
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central Montana.
Tabl e 31 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M332C
COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
3 - DOUGAS-FIR 3.8 9 - SUBALPI NE 46. 6
7 - LODGEPOLE PI NE 37.7 14 - WHEAT- FESCUE 9.5
8 - SPRUCE-FIR 2.1 20 - N&T- WHEAT- GRA 0.3

Tabl e 32 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES IN

SECTI ON m332C

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41- 100 101- 150 151+
DF 7.2 23.0 41.1 15. 4 13. 3
LP 10. 6 30.3 32.6 20.5 6.0
S-F 5.1 8. 4 37.4 26.5 22.6
Maj or tinber harvest occurred with the construction of the G eat

Northern Railway about 1892.

Fire inpacted al

vegetation types

with none of the forested types containing nore than about 25

per cent

in an overnature condition.

were burned during the 1889 fire year.

Maj or portions of the area

TABLE 33 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES
COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
DF 18.7 34.0 34.1 6.6 6.6
LP 25.8 47.1 18.4 5.1 3.0
S-F 9.3 41.6 13.2 13.3 22.6
SUB 30 5 5 10 15 20 15

* See Appendix C for descriptions and definitions.

TABLE 33A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT  STAGES*
TYPE 21 22 23 24 25 26 27
14 80 20
20 25 75
43




SECTI ON M332D

The Section is located in Mntana east of the Continental Divide
between the Mssouri and Yellowstone River. N ne cover types are
found in the Section with 42 Percent of the area in forested
thes. A nunber of small isolated nountain ranges are found in
the Section including the Big Belt, Little Belt, Big Snowey,
Castle, Crazy and Bridger Muntains. Forest conmunities were
confined to these promnent mountains. Wth the discovery of
gold in the 1860's inpacts began on the forested comunities and
by the 1890's nost of the better stands had been Io%ged.
Lei berg’ survey in 1904 suggested that 25 percent of the forested
area was cut (1904b). This Section represents sone of the nost
ext ensi ve ponderosa pine savanna mapped in the CRB. The

wheat grass-fescue type was found on the |ower slopes of the
mountain ranges and the rolling hills in the western portion of
the section. Rough fescue, Idaho fescue and bl uebunch wheat grass
were naj or conponents.

Tabl e 34 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M332D

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER

1 - PP SAVANNA 2.7 13 - SAGE-GRASS 5.4

2 - PONDEROSA PINE 8.1 14 - WHEAT- FESCUE 45.7

3 - DOUGLAS-FIR 16.4 15 - VHEAT- N&T- GRA 0.5

7 - LODGEPOLE PINE 12.1 16 - VWHEAT- N&T- GN 6.2

9 - SUBALPI NE 2.9

Along the north and eastern border of the Section was found the
mheatPrass-needIe-and-thread-grana type common in the centra
grassliands of Mntana. Conmon species were bluebunch, western
and thickspi ke wheatgrasses, and needl e-and-thread. Big and
silver sagebrush were often present. Sagebrush-grass becones

I nportant on small areas with sagebrush a major part of the
vegetation. A mnor inclusion of the wheatgrass-needle-and-

t hread-grama type was found on the eastern edge of the Section.
As noted in Section M332¢C, young aged stands nmade up a nmj or
portion of the forest cover. Because of the isolated nature of
the nountain ranges, fires smeepin? of f the grasslands commonly
ran upslope through them Trees along the [ower forest edge were
commonly short and susceptible to crown damage resulting in a

hi gher proportion of stand replacenent fires. This factor
aﬁpears particularly inportant in the ponderosa pine type where
the | owest anount of overmature type is found in the CRB and the
hi ghest ercenta?e of stands less than 40 years of age. The
Dougl as-fir and [ odgepole pine types were also above average for
the anmobunt of stands |ess than 40 years of age and bel ow average
for overnmature stands.
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Table 35 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES I N

SECTI ON M332D
COVER NON- SEED- PCLES MATURE OVER
TYPE STOCKED SAP MATURE
[ -40 41-100 101- 150 151+
PP 10.7 46.5 25.3 10.9 6.6
DF 9.9 30.9 34.2 13.5 11.5
LP 11.8 30.7 43.2 10.5 3.8

TABLE 36 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPNMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI YF-MST | OF-MST | OF-SS
PP 34.0 59.4 6.6
DF 25.4 31.6 31.5 5.7 5.8
LP 27.2 58.5 9.8 2.6 1.9
SUB 40 5 5 10 15 15 10
* See Appendix C for descriptions and definitions.

TABLE 36A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 75 15 10
14 70 30
15 15 85
16 15 85
SECTI ON M332E

The sout hwest

corner of Mntana and the upper Salnmon and Lemhi

drai nages in ldaho are identified as Section M332E. There were
nine cover types mapped in the Section.

cold and dry

and on sone exposures sufficient

Cimtic conditions are
noi sture in not

avail abl e before tinberline conditions are encountered and
grasslands extend fromthe valley floor to the top of the
Forest cover types were found on about 37 percent of
the area with Douglas-fir and |odgepol e pine about

nount ai n.

represent ed.

M nor

equal |y

anounts of ponderosa pine type occurred in
| daho on southerly sl opes.

the area around Sal non,

Dougl as-fir

stands were typically open mature stands on south slopes and
ridge lines and dense younger aged on north and east sl opes.

Savanna types were found on westerly

Montana area. Lodgepol e pine occupied the upper

Yys

slopes in the Dillon,
sl opes wth




densities ranging from open grown conditions conmon on high

el evation ridges or gentle slopes to dense thickets. Overmature
stands were nornally associated with the nore gentle terrain and
showed signs of periodic underburns. Conditions on the I|daho
side of the section are simlar to Mntana. The Douglas-fir
stands tended to be all aged and nore open. The mixed ponderosa
pi ne-Dougl as fir stands commonly had the appearance of |arge
scattered ponderosa pines wth a denser stand of smaller Douglas-
fir between. The spruce type is confined to a narrow strip along
stream courses consisting of rather scattered trees or sonetines
very dense stands. The sagebrush-grass type dom nated the upper
portions of the valleys in Mntana and the valley bottons in
Idaho. The structure was a dense to open grassland with a
variable shrub conponent. The density of the shrub portion was
primarily dependent on the length of time since the last fire.
Dom nant species included bluebunch mheat?rass and bi g sagebrush
The wheatgrass-fescue type was primarily found in_ Mntana in the
| oner portions of the drainages. This type was sinmlar to other
occurrences in the state with sagebrush usually scattered through
the type. The wheatgrass-bluegrass type was found between the
sagebr ush- grass t%pe in the valley and the forested slopes. The
maj or difference between the two grass types was the abundance of
Sandberg' s Dbl uegrass.

Tabl e 37 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M332E

COVER TYPE PERCENT COVER TYPE PERCENT
i COVER COVER

2 - PONDERCSA PI NE 0.3 9 - SUBALPI NE 5.2

3 - DOUGLAS-FIR 15.9 13 - SAGE- GRASS 32.6

4 - DF SAVANNA 0.3 14 - WHEAT- FESCUE 17.0

7 - LCODGEPOLE PINE 15. 4 17 - WHEAT- BLUE 13.2

8 - SPRUCE-FIR 0.1

The age structure for ponderosa pine suggests an overnature stand
condition but also one in which the |ess than 40 year conponent
was al so noderately high for the type. Both the Douglas-tir and
| odgepol e pine types show the influence of partial and_stand
replacenent fireS at a relatively frequent interyal. Even the
spruce-fir type had limted overmature areas. This could be the
result of its occurrence as narrow stringers in riparian areas
with a relatively high fire interval type adjacent to it.
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Tabl e 38 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES I N

SECTI ON M332E
COVER NON- SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
1-40 41-100 101- 150 151+
PP 6.8 54 1.5 11.4 74.9
DF 6.4 22.1 21.4 25.0 25.1
LP 10.9 40.9 39.7 7.5 1.0
S-F 1.0 2.8 41.9 21.7 32.6
TABLE 39 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES
COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 9.5 15.6 18.7 56 .2
DF 17.4 28.7 28.7 12.6 12.6
LP 31.4 60.2 6.0 1.9 0.5 '
S-F 2.4 43 .3 10.8 10.9 32.6
SW 35 5 5 10 15 20 10

* See Appendix C
TABLE 39A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

Tor descriptions and definitions.

COVER RANGE STRUCTURAL DEVELOPMENT STAGES™*
TYPE 21 22 23 24 25 26 27
13 70 10 20
14 80 20
17 80 20
SECTI ON mM332F

The Section lies in central

| daho in which eight cover types
mapped.

wer e
About 57 percent of the Section were forested. ~1n 1926
it was described as "out of the way and difficult to reach....

the western portion of the forest (Challis) contain interesting
stretches of little-known wild country in which big gane is still
to be found" (USDA, Forest Service 1926a). The general forest
conditions were described as uneven aged stands with mature and
overmature stands predom nating which had considerabl e defect.
Large areas had been injured by fire in the past %ﬁre 1910)
rangi ng from stand replacenent to mnor danage. e mpjority of
the area was in the Douglas-fir cover type occurring in alnost
pure stands. Some | odgepole pine was nmixed in on |ower slopes
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and subal pine fir at the upper limts of the type.

| he t Lodgepol e
pine occurred on the flats and benches again in pure stands.

spruce-fir type was confined to streamriparian zones and in the

aﬁper basi ns.
I tebark pine,

headwat er s.

The subal pine type was partially tinbered wth

spruce and subal pine fir.
common on the |ower slopes and bottom | and but were not
enough to map.
end of the

Aspen stands were

| ar ge

~The ponderosa pine type was confined to the north
ection in the Sal non River

sagebrush-grass type was found in the main valleys while the
wheat gr ass- bl uegrass type occupied the foothills.

Mning activity around Ketchum and other small

resulted in some vegetative inpacts in the 1860’s.
heavy cutting occurred around Ketchum and by 1910 nany of the

| ower slopes had been stripped of tinber.

devel opnent s
Al ter

1870

Tabl e 40 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M332F

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERCSA PI NE 0.8 9 - SUBALPI NE 12.0
3 - DOUGAS-FIR 34.9 13 - SAGE- GRASS 10. 8
7 - LODGEPOLE PI NE 7.7 17 - WHEAT- BLUE 32.2
8 - SPRUCE-FIR | 1.6 85 - DESERT T

Age structure for
than typical

average for

e young aged cl ass.

ponder osa pine shows |ess young aged stands
_ of the CRB and conversely nore overmature t
Dougl as-fir type had |ess young aged stands than nornal

overmature class in about average.

%pe. The
ut the

_ Both the | odgepol e pine and
spruce-fir tyﬁes show bel ow average for the overmature class but
t

Tabl e 41 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES I N
SECTI ON M332F

COVER NON - SEED- PCLES MATURE OVER
TYPE STOCKED SAP MATURE
[ -40 41-100 101- 150 151+
PP 0.7 2.2 6.2 15.2 75.7
DF 2.8 9.3 29.3 36.9 ' 21.7
LP 3.5 30.9 54.7 7.8 3.1
S-F 2.3 10.0 38.9 35.6 13.2

4%

The




TABLE 42 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES
COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 1.8 22.5 18.9 56.8
DF 7.4 35.5 35.5 10.8 10.8
LP 18.9 70.2 7.4 2.0 1.5
S-F 7.3 43.9 17.8 17.8 13.2
SUB 25 5 5 10 20 20 15

- See Appendl x C tor descriptions and definitions.

TABLE 42A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 70 10 20
17 80 20
85 50 | 50
SECTI ON M332G

The Blue Muntains of Oegon and Washington nake up this Section
Wi th 14 cover types present. Forest types covered 48 percent of
the Section. * This area is dom nated by ponderosa pine types that
were commonly pure or alnost pure types. As much as 10 percent

of the type probably was a ponderosa pine savanna broken up in
small units that were not napped at this scale. These typically
were along the transition between the forested types and the
shrub or grassland types. Pure ponderosa pine stands occupied 65
percent of the pine type. These predomnated on the | ower

el evations and graded into m xed stands on md elevations and on
north and east slopes. On these sites Douglas-fir, western |arch
and white fir were associates. Above the limts of ponderosa

pi ne stands were dom nated by m xtures of the other types but
they represented |ess than 10 percent of the land area. Non-
forested areas alon% the south and western portion of the Section
were dominated by the sagebrush-grass type.  Sagebrush and

bl uebunch wheatgrass were the major species. |daho fescue and
needl egrass were inportant in sone sites. The extent of
sagebrush coverage is somewhat difficult to determne as early
investigators provided only general descriptions. |t Is apparent
however that extensive areas of sagebrush were present and while
it may be tenporarily renoved by fire was able to reseed and
maintain a position in the stand. The wheatgrass-fescue type was
found along the north and northwest portion of the Section while
t he wheat grass-bl uegrass was common on the eastern edge. Both
these types contained various mxtures of bluebunch wheatgrass,
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| daho fescue and Sandberg's bl uegrass.

m nor

role on these sites.

The

Shrubs generally played a

escue-snowberry and fescue-rose

types were mnor areas found on the eastern side of the Blue

Mount ai ns and probably represent a finer

grassland types. The pinyon-juniper type was found on the

br eakdown of

the |arger

western edge of the Section and was domi nated by juniper and
sagebrush with a limted amunt of the common grass species.
Pi nyon pine was not

Tabl e 43 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M332G

present

in this broad type in this Section.

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDEROSA PINE 36.9 13 - SAGE-GRASS 30.1
3 - DOUGLAS-FIR 3.2 14 - WHEAT-FESCUE 4.8
5 - L-DF 1.1 17 - WHEAT-BLUE 14.2
7 - LODGEPOLE PINE 1.9 27 - PINYON-JUNIPER 1.3
8 - SPRUCE- F1r 0.1 37 - FES-SNOW 0.1
9 - SUBALPINE 1.8 | 38 - FES-ROSE 0.9
10 - ALPINE 1.1 90 - WHITE FIR 2.5

The discovery of gold in the early 1860’s resulted in the first

i npact on vegetation structure followed by the arriva

of the

railroad in the 1880’s and the introduction of heavy |ivestock
By 1900 inpacts from these activities had begun to
reshape the vegetation structure.

Tabl e 44 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES IN

grazing.

SECTI ON M332G

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| - 40 41-100 101- 150 151+

PP 1.9 2.3 13.1 17.2 65. 5
DF 5.1 14. 4 30.5 17.0 33.0
L- DF 3.3 13.2 17.2 13.3 53.0
LP 4.1 16. 3 31.7 29.7 18.2
SF 1.3 3.7 28. 4 43.0 23.6
WF 0.3 1.3 26. 4 32.2 39.8

The ponderosa pine stands had |ess than average anount of young

aged stands conpared to the CRB
a

j acent

Sections which were characterized by |evel |
| ow shrub understories.

t opogr aphy and open stand wth

The overmature portion is about average for the CRB

grass or

50

This trait was conmon on the

undul ati ng
The ot her



types al so have |ess Koung age stands and a greater percentage of
T

over mat ure stands.

Is condition may be the result of a nunber

of factors such as a higher frequency of undefburns or partia
burns in these types coupled with nore gentle topographic
features when conpared to the Rocky Mountain areas.

TABLE 45 - PERCENT COVER TYPE BY STRUCTURAL DEVELCPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE | ST INL | ST EXO| ST EXC | UN REl | YF-MST | OF-MST | OF-SS
PP 3.0 31.4 13.1 52.4
DF 12. 3 27.4 27.3 16.5 16.5

L- DF 9.9 30. 4 6.7 39. 8 13.2
LP 12.2 39.9 31. 4 7.4 9.1
S-F 3.2 30.2 21.5 21.5 23.6
WF 1.0 27.0 16. 1 16. 1 39.8
SUB 20 10 10 10 20 20 10
P-J 25 25 10 40

 See Appendr X C Tor descriptions and derinitions.

TABLE 45A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
ALP 10 90

13 60 10 30

14 80 20

17 80 20

37 90 10

38 90 10

SECTI ON M332G-2

This unit is a small
of the main Section.
entire unit.

the main portion of the unit.

SECTI ON M333A

outlier of Section m332G, lying to the west
The sagebrush-grass cover type occupies the
The structure of the type is the sane as found in

This Section is |ocated between the eastern slopes of the Cascade

Range and the Kootena

Ri ver

S|

in the |daho Panhandl e.

About

75




percent of the Section was in forest
representing alnmost 40 percent of the total coverage. up to 14
percent of the ponderosa pine type may have been in a savanna
condition particularly on the southwestern portion of the area.
About half of the type was considered a pure ponderosa pine type
with the remaining area in various mxtures wth Douglas-fir,
larch and grand fir. The white pine type was confined primarily
to noist sites in ldaho and along the eastern boundary of

Washi ngt on. Larch-Dougl as-fir occurred in the same geographic
area on warm nmoist sites. Douglas-fir was found throughout the
section on md slope sites with the | odgepole pine type on higher
sites and the spruce-fir on cool, noist environments. The'
sagebrush-grass type was found in the extrene western portion
primarily in the valley of the Ckanogan River. The three-tipped
sagebrush-fescue type occurred along the southern and

sout hwestern border where it cane in contact wth the |large grass
and shrub types of interior Washington. The grasslands were
found scattered throughout and were of |imted occurrence.
Settlenent in the Spokane area began early and by the 1890's
about half of the forested area in Spokane County had been cut
over. Adjacent counties were also inpacted.

Tabl e 46 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M333a

cover with ponderosa pine

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDEROSA PI NE 38.0 13 - SAGE- GRASS 5.4
3 - DOUGLAS-FIR 9.2 14 - \NHEAT- FESCUE 1.9
5 - L-DF 10.5 17 - VWHEAT- BLUE 1.1
6 - WHTE PINE 9.2 26 - WATER 1.4
7 - LODGEPCLE PI NE 1.8 37 - FES- SNOW 2.6
8 - SPRUCE-FIR 2.9 39 - STIP-FES 12.2
9 - SUBALPI NE 3.8

The age structure for

e CRB al though t

: Dougl as-fir

beln% doubl e the average.
e

for t
aver age.

in t
the greatest
CRB.
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shows significantly

onderosa pine is simlar to the average
e anount of overmature type is |less than
| more overmature type
Lodgepol e pine had a slight
anount of young age stands and the unit contained sone of

concentrations of overmature white pine found in the

I ncrease




Table 47 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES I N

SECTI ON M333A

COVER NON - SEED - POLES MATURE OVER
TYPE STOCKED SAP MATURE
1-40 41-100 101-150 151+

PP 3.7 9.6 10.0 23.9 52.8
DF 4.4 15.8 14.8 9.8 | 55. 2
L-DF 12.1 19.7 12. 7 8.4 47.1
LP 10.7 31.7 20.5 16.8 20.3
WP 10.6 15.2 8.1 10.0 56.1
S-F 3.2 15. 6 15.7 16. 8 48.7

TABLE 48 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPNMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 8.5 38.7 13.2 39.6
DF 12.3 16.2 16.3 27.6 27.6

L-DF 22.0 26.7 4.2 35.3 11.8
LP 26 .6 36.4 22.7 4.2 10.1
WP 18.2 20.7 5.0 56.1
S-F 11.0 23.5 8.4 8.4 48 .7
SUB 30 5 5 10 20 20 10

See Appendlr x C tor descrlpt|oné and detinitions.

TABLE 48A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 50 10 30
14 80 20
17 80 20
37 90 10
39 50 50
SECTI ON 333B

The Section occupi es the area between rFlathead Lake in Mntana
westward to the

oot enai

R ver
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in northern Idaho and from




M ssoul a, Mntana north to the Canadian border. Wile the area
Is domnated by the maritime climatic influence it is subject to
intrusions of cold arctic air in the winter. As a result” west
coast species such as western hem ock are confined to the
northwest corner of the section in coves and sheltered areas.
Forested cover types are found on 80 percent of the area with the
| argest non-forest area found in the southwest portion bg
Flathead Lake. The larch-Douglas-fir type represented about half
of the forest cover type and represents the best devel opment of
this type in the CRB. ~ In the valley bottons these stands were
commonly doninated by open grown, mature to overmature larch with
a second story of Douglas-fir, grand fir, IodgePoIe pi ne and
other species found in the area. On steeper “slopes larch tended
to be younger in mxture wth other species generally of the sane
age. Wiile the nore gentle terrain was numintained in a somewhat
open condition by frequent underburns upper slopes were nuch nore
brushy and dense. Ponderosa pine was confined to the |ower dr¥
slopes usually in mxture with Douglas-fir or other species. he
white pine type was found primarily in the northwest corner of
the Section commonly 3romﬁng in mxture wth western red cedar
western hem ock, grand fir and other mesic species. The

| odgepol e pine type was scattered throughout the section on upper
slopes and it graded into the subal pine type on the ridge tops.

As usual the spruce-fir type was confined to riparian zones al ong
streanms or noist basins in the drainage heads. The wheatgrass-
fescue tyPe was the major non-forested type and occurred in the
large valleys. Rough fescue, bluebunch wheatgrass and I|daho
fescue were the mmjor conponents. Sone scattered big sagebrush
was present on sonme sites. Developnment in this area was
relatively late and significant tinber harvest did not occur

until the construction of the Geat Northern Railroad in 1892
Large scale logging for export started about 1900.

Tabl e 49 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M333B

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDEROSA Pl NE 17.0 8 - SPRUCE-FIR 0.7
5 - L-DF 41.7 9 - SUBALPI NE 6.7
6 - VHTE PINE 4.0 14 - WHEAT- FESCUE 17.0
7 - LODGEPOLE PINE 10.4 26 - WATER 2.5
5¢



Tabl e 50 -

AGE STRUCTURE I'N 190'0 FOR MAJOR FOREST COVER TYPES IN

SECTI ON M333B
COVER NON- S E E D - PQLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41- 100 101- 150 151+
PP 5.9 11.0 11.9 7.1 64.1
DF 15.1 22.0 13.0 13.2 36.7
LP 27.3 44.7 19.2 6.8 2.0
WP 23.3 26.0 9.1 9.2 32.4
S-F 2.9 7.2 5.9 23.5 60. 5

All

anmount of area less than 40 years of age.

CRB.

of the types except the spruce-fir type show a considerable

Lodgepol e pine and
ponderosa pine contained twice as nuch as the average for the

This structure could be the result of the w despread fires
of 1890 which affected a mgjor portion of this Section.

O her

than | odgepole pine the overnature portion for the types is about

average. Lodgepole pine is significantly bel ow average
TABLE 51 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES
COVER FOREST STAND sTRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INL | ST EXO | ST EXC | UN REl | YF-MST | OF- MST | OF-SS
PP 11. 4 2 4 5 16.0 481
DF 26. 1 18. 6 18.6 18. 4 18. 3
LP 49. 6 41.6 6.1 1.7 1.0
WP 36.3 26.7 4.6 32. 4
I SF 6.5 9.5 23.5 60. 5
SuB 40 5 5 5 10 15 20
* See Appendi x C for descriptions and definitions.
TABLE 51A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES
COVER RANGE sTrUCTURAL DEVELOPMVENT STAGES*
TYPE 21 22 23 24 25 26 27
14 80 20
SECTI ON M333C

The Section includes the area between rFlathead Lake and the

south to the
The north end of the Section is under

Cont i nent al

M ssoul a,

the influence of the maritinme climte however

Mont ana ar ea.

5%

Divide and from the Canadi an boundary

occasi onal




movenents of arctic air can invade the area during the wnter
months resulting in death or frost damage to the sensitive
speci es associated with the maritime climte. As a result these
species were confined to protected areas or sites influenced by
Flathead Lake. Oher than some inclusions of grass tyﬁe on the
sout h boundar% of the Section the area was covered with forest
veget ati on. he major type was larch-Douglas-fir which occupied
the valleys and lower to md slope positions. Lodgepole pine was
a close second and was found on slopes above the |arch-Dougl as-
fir type. There was an area between these two types where

dom nance shifted back and forth depending of fire severity and
seed production of larch. Spruce-fir was found on noist benches,
riparian areas and high basins. \Wite pine was |ocated in
protected areas and included an array of species such as western
red cedar and grand fir. Ponderosa pine was found mainly near
the southern boundary of the Section or on dry southwest sl opes.
Dougl as-fir was found on cool, dry sites generally above the
limts of ponderosa pine. The wheatgrass-fescue type was found on
the sout hern boundary and dom nated by rough fescue, bl uebunch
wheat grass and |daho fescue. Little sagebrush occurred in this
type. The arrival of the Geat Northern Railway in 1892 had the
first major inpact on the forested areas particularly adjacent to
the right-of-way. By 1900 major |ogging for export was underway.

Age structure for the larch-Douglas-fir shows slightly |ess
percentage in the young aged class and a greater Percentage of
overmature stands. This Is probably the result of the extensive
stands in the Valleys of the Swan and O earwater drainages where
they take on the appearance of open grown ponderosa pine stands
with frequent underburns.

Tabl e 52 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M333C

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERCSA PI NE 0.8 7 - LODGEPOLE PI NE 27.1
3 - DOUGEAS-FIR 0.4 8 - SPRUCE-FIR 6.4
5 - L-DF 28.4 9 - SUBALPI NE 36.4
6 - WHITE PINE 0.5 14 - WHEAT- FESCUE T

Dougl as-fir and | odgepol e pine both show the inpact of stand
replacenment fire with |odgepole pine containing a significantly
greater percentage in young stands and Dougl as-fir having
significantly |less overnmature class.

Tabl e 53 - AGE STRUCTURE IN 1900 FOR MAJOR FOREST COVER TYPES IN
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SECTI ON mM333C

COVER NON- SEED- POLES MATURE | OVER

TYPE STOCKED SAP MATURE
| - 40 41-100 101- 150 151+
PP 1.7 11. 4 '5.9 2.9 78.1
DF 1.8 23.9 38.6 24. 4 11. 3

L- DF 9.8 13.1 9.9 15.0 52.2
LP 20.7 37.6 28:8 9.0 3.9
WP 0 1.1 28.5 40. 4 30.0
S-F 2.4 3.5 8.7 25.7 59. 7

TABLE 54 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE | ST INL | ST EXO| ST EXC|UN REl | YF-MST | OF- MST | OF-SS
PP 7.4 14.5 19.5 58. 6
DF 13.8 37.5 37.5 5.6 5.6

L- DF 16. 4 24.0 7.5 39.1 13.0
WP 0.6 49.2 20.2 30.0
S-F 4.2 10. 4 12.8 12.9 59.7
SuUB 20 5 5 10 20 20 20

*See Appendix C for descriptions and definitions.

TABLE 54A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STACES

COVER RANGE STRUCTURAL DEVELOPMENT  STAGES*
TYPE 21 22 23 24 25 26 27
14 80 20

The spruce-fir type showed a simlar pattern to the larch-
Dougl as-fir which is difficult to explain considering the fire
i mpact on Douglas-fir and | odgepol e pine.

SECTI ON M333D

This is a large area occupying the central portion of north Idaho
and western Montana. The Section |ies between the Lochsa River
north to Coeur d’alene Lake and fromthe paluse Prairie east to
the dark Fork River in Mntana. The area is domi nated by the
maritinme climatic influence with noderate tenperatures and
adequate noisture on nost sites except high energy south and west
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sl opes. Forested vegetation represents 97 percent of the area
The non-forest type was found on the western boundary and
represents inclusions fromthe paluse Prairie area. The core of
the area was domnated by the white pine type and probably
represented sone of the tyge's best devel opnent. Stands were
general ly not pure stands but mxtures of all of the other
5ﬁe0|es found In the area. Ponderosa pine was found mainly along .
the western boundary at |ow el evations or along the eastern
boundary in the dark Fork Valley. These stands ranged from
savannas to pure ponderosa pine to mxtures with Douglas-fir,
larch and grand fir. The larch-Douglas-fir type was found in
mxture with the white pine type on slightly warner sites.
Lodgepol e pine was a mnor type in the Section on upper slopes.
Spruce-fir occupied the riparian and nmoist high basins. The
subal pi ne t¥pe was a mxture of whitebark pine, subalpine fir,
spruce and | odgepole pine with areas of scattered grass types.
Loggi ng activity began on the |daho portion in the 1860's in
association with mning activity. In the early 1880's the
construction of the Northern Pacific Railroad and the devel opnent
of the Butte-Anaconda mning conplex had a significant inpact on
all of the valleys in Mntana.

Tabl e 55 - PERCENT ACRES BY COVER TYPE FOR SECTI ON M333D

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER

2 - PONDERGCSA PI NE 20.8 8 - SPRUCE-FIR 2.2

3 - DOUGEAS-FIR 2.5 9 - SUBALPI NE | 8.2

5 - L-DF 19.8 14 - WWHEAT- FESCUE 1.7

6 - VH TE PINE 33.8 26 - WATER 0.5

7/ - LCDGEPQLE PI NE 9.2 37 - FES- SNOW 1.3

The age structure of all the types was significantIY di fferent
formthe rest of the CRB for all the types. They all had about
twice as many acres of young stands when conpared to the averages
for the CRB. Except for ponderosa pine, they had about half of
the area in overmature type found el sewhere. Ponderosa pine
stands still nmaintained a relatively high anount in the ‘
overmature class. This shift in age structure woul d suggest a
more frequent occurrence of stand replacenent fire. The young
gtands probably reflect the inpact of the 1889 fire year in this
ection.
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Table 56 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES IN

SECTI ON M333D
COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| - 40 41-100 101- 150 151+
PP 8.9 11.1 12.5 9.3 58. 2
DF 31.0 21.7 24.0 16. 9 6.4
L- DF 27.7 21.1 15. 3 12.8 23.1
LP 33.0 38.8 21.3 5.9 1.0
WP 18.8 23.2 19.1 12. 1 26.8
S-F 23.8 4.4 13. 4 24.7 33.7

TABLE 57 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
PP 14.5 27.4 ' 14.6 43.6
DF 41.8 25.9 25.9 3.2 3.2
L-DF 38.2 32.2 6.4 17.4 5.8
LP 52.4 40.7 4.9 1.5 0.5
WP 30.4 36.7 6.1 26.8
S-F 26.0 15.6 12.3 12. 4 33.7
suB ' 60 5 5 5 5 20

See Appendix C for descriptions and definitions.

TABLE 57A - PERCENT COVER TYPE BY STRUCTURAL, DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT  STAGES*

TYPE 21 22 23 24 25 26 27
14 80 20
37 90 10

SECTI ON  341E

Section 341E is located in west central Nevada surrounded by the
A an Al pine Muntains, Shoshone Range, Santa Rosa Range and the
Seven Trough Range. Qher than stands of pinyon-juniper the
vegetation is made up of shrubs and grasses wth sone areas

al nost devoid of vegetation. The major vegetation the was
desert shrub. 1t was found at |ower elevations in the valleys in
m xtures of shadscale, bud sagebrush, wnterfat, and greasewood.
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The major species on nmuch of this type was shadscal e which_ grows
in alnobst pure stands. In other aréas it often shares -dom nance
with bud sagebrush. Indian ricegrass or galleta may be inportant
sub-domi nant species. Wnterfat tended to occur in pure stands
on well-drained soils mainly in eastern Nevada. G easewood
occured nore extensively in the | owernost parts of the valley on
poorly drained soils. Geat Basin wildrye and saltgrass were
found with this comunity. The sagebrush-grass type was found
upslope fromthe desert shrub tyﬁe and was made up of a nunber of
sagebrush species. Big sagebrush and black sagebrush were found
adjacent to the desert shrub comunities while nountain big
sagebrush and | ow sagebrush were found at higher elevations.

Bl uebunch wheat grass, needl e-and-thread, and galleta are conmon
on nost sites with Idaho fescue at higher elevations. The

pi nyon-juni per type was dom nated by singleleaf pinyon and U ah
juniper. At the northern end of the Section stands may becone
pure juniper. Associated species were |argely conponents of the
sagebrush-grass cover type that occur adjacent to the woodl ands.
The tule type is unique in this dry setting and found associ at ed
with the numerous small and a few [arge fresh-water marsh areas.
These marsh areas contai ned bul rush, common cat-tail, narrow-

| eaved cat-tail and spikerush. Meadows comonly surrounded the
marsh with spikerush, baltic rush and saltgrass the principle
species. The desert type included areas al nost devoid of
vegetation or alkali flats. Scattered saltbush may occur.

Tabl e 58 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 341E

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
13 - SAGE- GRASS 39.8 47 - DESERT SHRUB 50. 4
17 - WWHEAT- BLUE T 82 - TULE 1.5
27 - PI NON- JUNI PER 4.7 85 - DESERT 3.6
SECTI ON 342B

This Section is the largest in the CRB and stretches from centra
Oregon through northern and western Nevada, northern Uah and
sout hern Idaho. The Section contained 19 cover types but was
dom nated by shrub vegetation with only some scattered-forest
veget ati on. Sagebrush-grass was the dom nant type particularly
in the western portion of the area. Colville describes the
central portion of ‘Oregon as "consists primarily of sage

brush.. .away from stream beds and sinks and the shores of [ akes,
sage brush covers the whole country like a gray mantle and
constitutes probably nine-tenths of the total vegetation" (1896).
In the spring there are nunerous annual s and tuberous-rooted
perennial's present. On higher elevations, level or depressed
areas have a dense neadow of fine grasses. MjoOr grass species
with the sagebrush were bluebunch wheatgrass, |daho fescue,

bl uegrass and needl e-and-thread. Mich of the pinyon-juniper type
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was confined to the foothills or mountain ranges that are found
in the Section. \estern juniper was the major sPecies w th none
of the pinyon species present. Shrubs conmonly tfound were big
sagebrush and | ow sagebrush. Curl-leaf nountal n-mahogany,

rabbi tbrush, and antelope bitterbrush were found on various
edaphic sites. (Gasses were primarily bluebunch wheatgrass and

| daho fescue. Sandberg's bluegrass was also common,. The other
maj or vegetation type was the desert shrub community. This cover
type was a general type made up of either pure stands or mixtures
of shadscal e and greasewood. The type is simlar to conditions
found in Section 341E. The wheatgrass-bluegrass type was found in
northern Nevada while the wheatgrass-fescue type occuEied centra
Oregon.  This type may be msapplied on portions of these sites
and may better be typed as a saltgrass, marsh or tule community.
The bristlecone-linber pine type Is limted to this Section and
unique to Nevada. It is typically an open forest with an

understory of bluebunch wheatgrass, sagebrush, and other conmmon
associ ates of the sagebrush-grass type.
Tabl e 59 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 342B
COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERCSA Pl NE 0.2 47 - DESERT SHRUB 7.9
3 - DOUGAS-FIR 0.4 50 SHADSCALE 0.8
8 - SPRUCE-FIR 0.3 53 P- DF- F 0.1
9 - SUBALPI NE T 54 - MI' BRUSH T
12 - RI PARI AN 0.1 56 - GREASEWOOD 0.4
13 - SAGE- GRASS 73. 8 74 - ASPEN 0.1
14 - WHEAT- FESCUE 0.3 82 - TULE 0.4
17 - WHEAT- BLUE 1.0 83 - BRIS-LIM 0.6
26 - WATER 0.8 85 - DESERT 0.7
27 - PINON-JUNI PER 11.9

The forested types were confined to the low rollin
| daho and on the western

the southern boundary of [ _ _
On the western portion ponderosa pine was the najor

Oregon.

type.

country al ong
undary in

Most of the type was probably a pine savanna dom nated by
overnature trees.
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Table 60 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES I N

SECTI ON 342B

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE

1-40 41-100 101-150 151+

PP 0.6 3.0 14. 3 14.9 67.2

DF 14.9 16. 6 24.7 3 8

S-F 2.2 6.5 29.1 39.4 22. 8

P- DF- F 0.7 4.6 14.0 12.0 68.7

In 1daho aspen was the prinarx the with Douglas-fir on the drier
sl opes and spruce-fir on the higher elevations or in some cases
intermxed with the aspen type. On sone sites periodic fire was
important in preventing conifer encroachment and maintaining the
aspen trpe. In other cases it apparently maintained itself,
particularly by sprouting. This type reaches its best

devel opnent further south and east. Age structure of the types
.was about average for the CRB

TABLE 61 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE ST INI ST EXO | ST EXC | UN REI | YF-MST | OF-MST OF-S8S
PP 2.1 30.7 16.8 50.4
DF 12.4 24.3 24 .4 19.4 19.5
S-F 5.4 32.4 19.7 19.7 | 22.8

P-DF-F| 3.0 7.6 14.7 6.0 51.5 | 17.2
P-J 20 25 10 45

* See Appendi X

for descriptions and definitions.

TABLE 61a - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 40 60
17 90 10
47 5 95
82 5 95
85 50 50
(2-




SECTI ON 342B-1

This is an outlier of the main Section 342B in the southeast
corner of ldaho. The area is surrounded on three sides by nore
mesic conditions which affects the cover types present in this
outlier. The wheatgrass-bluegrass was the major type with
sagebrush-grass not as donminant as in the main Section. \Wile
vegetation types associated with very dry conditions are not
mapped in the Section, there could be small inclusions of types
found in the main part of Section 342B. Structure and age
conditions of the forested types was simlar to those found in
the main portion of the Section.

Tabl e 62 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 342B-1

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
3 - DOUGAAS-FIR 0.8 17 - WWHEAT- BLUE 49,5
8§ - SPRUCE-FIR 4.4 27 - PI NON- JUNI PER 0.6
12 - RIPARI AN 1.5 74 - ASPEN 6.4
13 - SAGE- GRASS 36.8

Tabl e 63 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES I N
SECTI ON 342B-1

COVER NON- SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| - 40 41-100 101- 150 151+
DF 5.0 14.9 16. 8 24.7 38.8
S-F 2.2 6.5 29.1 39. 4 22.8

TABLE 64 ; PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE ST INI [ ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS8
DF 12.4 24 .4 24 .4 15.4 19.4
S-F 5.4 32.4 19.7 18.7 22.8
SUB 10 5 5 20 30 25 5 .
RIP 5 25 25 40 5
ASP 5 70 25

P-J 30 25 15 30
B-L 15 35 10 40

* See Appendix C for descriptions and definitions.
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TABLE 64A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27

13 50 | 50

14 85 15

17 85 15

47 5 95

50 5 : 95

54 90 10

56 10 90 '

82 5 95

85 50 50

SECTION 342B-2

This is a small outlier
The entire area is tyRBd
end of the Section.

of Section 342B in southeastern O egon.
as desert shrub and represents the dry
forested types were present.

TABLE 65 - PERCENT COVER TYPE BY sTRUCTURAL DEVELCOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
SUB 10 5 5 20 30 25 5
RIP 5 25 25 40 5
ASP 5 70 25,

P-J 30 25 15 30

* See Appendix C for descriptions and definitions.

TABLE 65A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 40 60
17 85 15
SECTI ON 342C

Section 342C is located in southwestern |daho and eastern O eg
e

wWth a mnor area in northern Nevada.

s

Vegetation was dom nat

on
d




by non-forest types with 80 percent covered wi th sagebrush-grass.
ch of the area is in the western portion of the Snake River
Plains and has linited relief. EarFy travel ers on the O egon
Trail mention this area as largely brush with scant grass. [t is
apparent formthe early descriptions that sagebrush was a major
conponent in much of the type and grass dom nated sites were
limted. This description would suggest a relatively stable
community with limted inpact fromfire. Li ght eni n% _storm track
studi es suggest this area may have had only [1tmted [ightening
storm activity and consequently little ogayortunity for fire
starts (Morris 1934, Hronaka et al. 1983). In nmany cases
vegetation was |limted and discontinuous and would have nade it
difficult for a fire to spread without being aided by wind. A
nunber of species of sagebrush are found on the various 'site
conditions In the Section. On the warmdry sites black sagebrush
was abundant with bl uebunch wheatgrass its comon associ ate.
Woning big sagebrush was w dely distributed on the |ower Snake
River plain and extended to adﬂ acent foothills. It was usually
associated with limted rainfall but apparently not as dry as
bl ack sagebrush. Bl uebunch wheatgrass along with needle-and-
thread were mmjor grass species. Bi? sagebrush occupied the
fl oodplain on deep soils and again bluebunch wheatgrass was a
maj or conmponent. Basin wild rye apparently was al so an inportant
associ ate on these deeper soils. Oher sagebrush species
represent mnor type on edaphic sites. The desert shrub
community was found on the driest sites in the Section and were
'[Kpl cally very open stands with limted understory species.
Shadscal e was the domi nant shrub along with greasewood on somne
sites. Wnterfat also occupied portions of this area and
aPparentIy occurred in alnost pure stands. The wheatgrass-
bl uegrass type was found on the foothills above the sagebrush
type and represented a narrow strlg bet ween the sagebrush-grass
and forested types. Gasses were bluebunch wheatgrass, |daho
fescue and blue grass. Pi n%on-j uni per was of mnor occurrence
and found associated with the rougher terrain along the rdaho-
Oregon boundary.  Juniper was the major conponent along wth
mount ai n mahogany. Patches of sagebrush and bunch grass were
found on sites wth better soil. The Douglas-fir type was found
on the foothills along the northern boundary. Stands were
general |y open grown with a grass understory.

Tabl e 65 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 342C

, COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
| 3 - pouaAs FIR 0.3 26 - WATER 0.1
12 - RI PARI AN T 27 - Pl NON- JUNI PER 2.1
13 - SAGE- GRASS 80. 2 47 - DESERT SHRUB 14. 4
17 - WWHEAT- BLUE 2.8 85 - DESERT 0.1

Stands contained nore overmature conditions than average for the
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CRB which could be anticipated based on site conditions.
Table 66 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES IN

SECTI ON 342C
COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101-150 151+
DF 5.0 15.0 19.2 25. 2 35.6
TABLE 67 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES
COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INI { ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
DF 12.5 26.0 25.9 17.8 17.8
RIP 5 25 25 40 5
P-J 25 25 10 40

* See Appendi x C tor
TABLE 67A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT' STAGES

descriptions and definitions.

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 30 70
17 85 15
47 5 95
SECTI ON 342D

The eastern portion of the Snake River Plains makes up the bul k
of this Section. The non-forest vegetation types agalin dom nate
the |andscape wth the sagebrush-grass type conposing al nost 85
percent of the land area. The structure of the type was simlar
to that found in section 342C. Black sagebrush was present in
this Section and represents its northern nost distribution in
Idaho. It is more common in Wah and Nevada. Although a |ow
precipitation area, much is received during the April-August
Beriod resulting in a rich forb population. Gasses included

| uebunch wheat grass, which normally dom nates the understory

pl us Sandber%js bl uegrass, needle-and-thread and Indian

ri cegrass. he type was associated with |imestone derived soils
in limted noisture zones. Big Wom ng sagebrush is found on the
| oner Snake River Plain and adjacent foothills. Bluebunch
wheat grass was the mjor grass species wth Sandberg's bl uegrass
and squirrel-tail. crosites contained Thurber's needl egrass
and needl e-and-thread. Bi g sagebrush was found mainly in

f1 oodpl ains on deep soils along wth Dbluebunch wheatgrass or

bl



| daho fescue on noister
on the cooler and nore mesic sites alo
north side of the Section.
the drier portions with | daho fescue on noister sites.

sites.

Bl uebunch

Mountain big sagebrush was found
the foothills on the

uh

and-thread was often present on warm and dry sites.

its ability to resprout follow

present

in mnor

anount s.

t he wheat grass- bl uegrass type.

q% fire.

M nor
of three-tipped sagebrush were found between the Womn
sagebrush and nountain big sagebrush and was inportant

eat grass was common on

Needle-
ar eas

g bi g
ecause of

O her species may be
e grass type was represented by
It was found along the eastern

boundary on the foothills between the sagebrush types and the
forested types. Ildaho fescue was present along with valley
sagebrush.  Muntain brush and scattered clusters of asPen wer e
also present. The desert shrub and desert types typically were
associated with | ow Precipitation and heavy soils with the desert
type al nost devoid of vegetation. Shadscale was the ngjor

species in both types along with greasewood. The forested types

were incidental inclusions primarily along the southeast portion
of the Secti on.
Tabl e 68 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 342D
COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER

3 - DOUGLAS-FIR 0.5 27 - PI NON- JUNI PER 0.2

7 - LODGEPOLE PI NE 0.4 47 - DESERT SHRUB 1.2

8 - SPRUCE-FIR 0.2 74 - ASPEN 0. 4

13 - SACGE- GRASS 84. 4 85 - DESERT 9.1

17 - WHEAT- BLUE 3.6

Table 69 - AGE STRUCTURE I N 1900

FOR MAJOR FOREST COVER TYPES IN

SECTI ON 342D

COVER NON - SEED- POLES MATURE OVER
TYPE STOCKED SAP MATURE

| -40 41-100 101- 150 151+

DF 16. 4 23.8 8.2 14. 6 37.0

LP 0.4 27.7 30.1 15.2 26.6

S-F 2.2 6.5 29.1 39.4 22.8

The overmature conponent for Douglas-fir and | odgepol e pine was

slightly higher than the average for the CRB, and the Douglas-fir
the shows a significantly greater anmpunt of young stands while
the spruce-fir type had a limted anount of overmature.
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TABLE 70 - PERCENT COVER TypE BY sTrUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE ST INI | ST EXO | ST EXC | UN REI | YF-MST | OF-MST | OF-SS
DF 28.3 17.4 17.3 18.5 18.5
Lp 14.2 44 .0 24.7 3.8 13.3
S-F 5.4 32.4 18.7 19.7 22.8
P-J 35 - 30 15 20
ASP 5 70 25

* See Appendix C for descriptions and definitrons.

TABLE 70A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

 COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 30 70
17 85 15
47 5 95
85 50 50
SECTI ON 342H

Section 342H is located in central Oegon between the Blue
Mountain conpl ex and the east side slopes of the Cascade Range.
True forested types covered only about five percent of the
Section with sagebrush-grass the najor cover type. Big sagebrush
was the nost common variety of sagebrush and bl uebunch wheat grass
was the common grass. Sandberg's bluegrass was also a conmon
associ at e. | daho fescue becone inportant on noister

environments. On shallow, stony soils (scab flats) |ow sagebrush
was common. This species gives way to scab sagebrush on very
shal low, stony soils. Sandberg's bluegrass becomes the dom nant
grass on these sites. The pinyon-juniper type represents one of
the | argest exanples of Luniper forest in the world and lies in
the transition between the sagebrush-grass type to the south and
the bunchgrass type of the Colunbia Rver. Pinyon pine was not
represented in this type with western juniper the najor species.
Understories were made up of big sagebrush with bitterbrush
conmon on Sone Sites. Bl uebunch wheat grass, |daho fescue were
the major grasses with Sandberg's bluegrass and Thurber's

needl egrass common. The extent and density of the pinyon-juniper
type has been debated about as nmuch as the extent of the
sagebrush-?rass community. Wiile age information is not

avail able from Forest Survey data the literature suggests a
relatively |ow amount of older aged trees with the young aged
stands well represented suggesting an expandi ng popul ation (USDA,
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Forest Service 1977).
typed as a wheatgrass-fescue type confined to the northern

portion.

of the Col unbi a

Thi s I%Pe appears to
ver area.

A significant

pressure fromgrazing or fire..

insensitive to fire and was a relatively
type represented a slightly noister environment
sagebrush dom nated stands.
wheat gr ass- bl uegrass but data was not
The wheat grass- bl uegrass type a

extent.

It

e an extension of the

ortion of the Section is

grass type

apparently evolved with little
It appears however to be

drier and |daho fescue may be |imted.
represents inclusions on the edge of the Section. ]
percent of the type may have fit the savanna designation and 88

Percent of the type was shown as a pure type.

M nor

stable comunity. The
than the
Portions of the type may be _
availablé to deternmine its
arently was slightly
e ponderosa pine type

five

anount s of

odgepol e pine in depressions or wet areas were found in
assoclation with the pine type.

Tabl e 71 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 342H

COVER TYPE PERCENT COVER TYPE PERCENT
COVER . COVER
2 - PONDERCSA PI NE 5.1 14 - \WHEAT- FESCUE 17.6
7 - LODGEPOLE PI NE 0.1 27 - PI NON- JUNI PER 31.2
13 - SAGE- GRASS 46.0
The ponderosa pine type had about a third of the nornmal percent

of young stands found in the CRB and slightly nore overnature
type. This structure would be typical of an open relatively

| evel stand with a grass understory. The |odgepole pine type
also had significantly less young growh which may relate to its
| ocation in noist depressions.

Table 72 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES I N

SECTI ON 342H
COVER NON - SEED- PCLES MATURE OVER
TYPE| STOCKED SAP MATURE
| -40 41-100 101- 150 151+
PP 0.5 2.1 13.6 15.6 68. 2
LP 1.1 4.4 37.6 44.7 12.2
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TABLE 73 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPNMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*
TYPE | ST INL | ST EXO| ST EXC | UN REl | YF-MST | OF-MST | OF-SS
PP 1.6 30.2 17.0 51. 2
LP 3.3 39.8 39.6 11.2 6.1
P-J 25 25 10 40

* See Appendi x C tor descriptions and definitions.

TABLE 73A - PERCENT COVER TYPE BY STRUCTURAL DEVELCOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT  STAGES*
TYPE 21 22 23 24 25 26 27
13 60 40
14 85 '15
SECTI ON 342H-1
This is a small outlier of 342H which is found to the southwest

of the mgjor unit. Wile the mx of types is slightly different
the structure of each is the sane as indicated in 342H

Tabl e 74 - PERCENT ACRES BY COVER TYPE FOR SECTION 342H-1

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERCSA PI NE 24.5 27 - PI NON- JUNI PER 5.3
13 - SAGE- GRASS 70. 2

Age structure is also the sane as in 342H
Table 75 - AGE STRUCTURE I N 1900 FOR MAJOR FOREST COVER TYPES I N

SECTI ON 342H-1

COVER NON - SEED- POLES MAT URE OVER
TYPE STOCKED SAP MATTJRE
| - 40 41-100 101- 150 151+
PP 0.6 2.2 13.6 15.7 67.9
10




TABLE 76

- PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE | ST INL | ST EXO| ST EXC|UN REl | YF-MST [ OF-MST | OF-SS
PP 1.7 30.4 17.0 50. 9
P-J 25 25 10 40

* See Appendi x C

for descriptions and definitions.

TABLE 76A - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 26 27
13 60 40
SECTI ON 3421
This Section covers the interior of central Wshington and

nort hcentral

represented the best devel opnent of the type.
environments had | daho fescue as a nmmjor conponent ( _
Sections this

O egon.

The area is about

identified as a sagebrush-fescue type.
type is not differentiated but included as part of the sagebrush-

grass associ ation.

97 percent non-forest
with the sagebrush-grass type the major cover.
cover was conposed of big sagebrush w th bluebunch wheatgrass and

I n other

Moi st er

The prinmary

and they were

The ot her maj or sagebrush type was three-

ti pped sagebrush-fescue which is found on apparently noister
environments than big sagebrush.
grass conponent. : _
sagebrush-grass type in other Sections.

bi tterbrush-fescue,

Bl uebunch wheat gr ass,
bal sam root were herbaceous |ayer dom nants.
limted in other areas and portions may be included in the

The fescue-snowberry type was one

gener al

sagebrush-grass type.

| daho fescue,

| daho fescue was the major
Thrs type was also included with the general

A m nor

type,
was found typically on deep sandy soils.
Sandberg' s bl uegrass and
This type was

of the noistest types conposed of patches of snowberry in a grass
( bl uebunch wheat grass,
This type appears stable and fire apparently had no

comuni ty of
bl uegr ass.

I npact on the shrub coverage.
forested type and found along the northeast and sout hwest
About 10 percent of the type was considered pine
savanna but was not mapped separately because of nap scale.

68 percent of the typ

boundari es.

suggest s that

ponder osa pi ne.

per cent age of

about

t he

| daho fescue,

j une

e was consi dered

gr ass,

and

Ponder osa pine was the major

Dat a

pure

The ponderosa pine type had significantly |ess

%

: young age class and nore overmature class
reflecting the open dry environnent over much of the area.



Table 77 - PERCENT ACRES BY COVER TYPE FOR SECTI ON 3421

COVER TYPE PERCENT COVER TYPE PERCENT
COVER COVER
2 - PONDERGCSA PI NE 2.9 36 - SAGE- FESCUE 3.5
13 - SAGE- GRASS 55.7 37 - FES- SNOW 0.5
14 - WHEAT- FESCUE \ 21.7 | 39 - 3 TIPPED FES | 12.9
17 - WHEAT- BLUE 1.6 41 - BI TT- FESCUE 0.8
27 - PI NON-JUN PER 0.3 44 - OAK- VADRONE 0.1

Table 78 - AGE STRUCTURE | N 1900 FOR MAJOR FOREST COVER TYPES I N

SECTI ON 3421
COVER NON- SEED- PCLES MATURE OVER
TYPE STOCKED SAP MATURE
| -40 41-100 101- 150 151+
PP 0.6 2.2 10. 8 7.9 78.5

TABLE 79 - PERCENT COVER TYPE BY STRUCTURAL DEVELOPMENT STAGES

COVER FOREST STAND STRUCTURAL DEVELOPMENT STAGES*

TYPE ST INL | ST. EXO| ST EXC | UN REl | YF-MST | OF- MST | OF-SS
PP 1.7 | 19.8 58.9
P-J 35 30 15 20

O MAD 10 15 10 65

~ See Appendix C for

descriptions and definitions.

TABLE 79A - PERCENT COVER TYPE BY STRUCTURAL _DEVELOPMENT STAGES

COVER RANGE STRUCTURAL DEVELOPMENT STAGES*
TYPE 21 22 23 24 25 27
13 60 40
14 80 20
17 80 20
36 40 20 40
37 90 10
39 50 50
41 60 40
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APPENDI X A - LEGEND FOR COLUMBIA RIVER BASIN H STORIC VEGETATI ON

TYPE NO
1

MAP

Ponderosa pine savanna - Fringe type ponderosa pine
(pinus ponderosa) forests formng very thin stands of
uasi -commerci al character, interningled wth prairie.
Zfootnote in Hghlights of the forest situation in
ergus County Number 19) This type was not defined in
the original definitions of cover types for Montana,

| daho and nort heastern Washi ngton (14). Based on
stocking definitions these stands probably contained
| ess than three thousand board feet per acre (3,17).

An area with solitary trees, or groups of trees too
smal | to map separately, in which mature ponderosa pine
I's the predon1nat|n% tree. A borderline zone,
characteristic of the fringes of the desert and of the
breaks between tinbered plateaus and treel ess canyons,
where the area of grass or sagebrush may be as great or
greater than the area of tinber. This type usual |y
merges at its upper boundary with tinberfand types” and
at 1ts lower limt with open land. For the zone as a
whol e the volune per acre is ordinarily less than three.
thousand board feet. The trees are not necessarily
noncomerci al (15).

Characteristically open stands, chiefly of ponderosa
pine type that average less than two thousand board
feet per acre, are less than 10 percent stocked with
pole trees and less than 40 percent stocked wth
seedling-sapling trees. They are fringe forests
between prairie and dense forest (3).

Ponder osa pine - Stands containing at |east three

t housand board feet per acre in trees 12 inches d.b.h.
and. over, of which 25 percent or nore by volune is -
ponder osa pine (3,17).

Forests containing approximtely 50 percent or nore, by
vol ume, of ponderosa pine, sugar pine (Pinus

| anbertiana), or Jeffrey pine (P. jeffreyi), or any
conbi nation of these species, except those in which
sugar pine 1s the key tree, in which the stands are
continuous In contrast to the nore open ponderosa pine
w | dland type (15).

In California areas with 80 percent ponderosa, Jeffery
or sugar pine (9),

Dougl as-fir - Contain at |east four thousand board feet
per acre in trees 14 inches d.b.h. and over, of which
60 percent or nmore by volune is Douglas-fir

(Pseudot suga nenziesii) (3,15,17,).

7%



In California, types with 80 percent Douglas-fir or
m xtures of Douglas-fir and the true firs in which
Dougl as-fir conprises 20 percent or nore of the
commerci al coniter cover (9).

Dougl as-fir savanna - Frin?e type Douglas-fir forests
formng very thin stands of quasi-conmmercial character
intermngled with prairie (footnote in H ghlights of
the forest situation in Fergus County Nunber 19).
This type was not defined in the original definitions
équesp Surveg Rel ease 3) (17). Based on stockin%
efinitions these stands probably contained |ess than
three thousand board feet per acre (16).

Larch-Dougl as-fir - Stands containing at |east four

t housand board feet per acre in trees 14 inches d.b.h.
and over, of which 75 percent or nore by volume is
larch-fir (3,17).

In Oregon and Vﬂshin?ton the upper-slope mxture is
included which is defined as mxed forests ordinarily
above the Ponderosa pine zone, never containing nore
than a negligible quantity of that species.
Characteristic of the colder, noister sites. Contains
variable proportions of larch (Larix occidentalis),
white fir (abies concolor), alpine fir (aA.lasiocarpa),
Dougl as-fir, Engel mann spruce (picea engelmannii),

| odgepol e pine (pinus contorta), white pine (p.
nmonticola) and occasionally other species (15).

Wiite Pine - Stands contain at |east four thousand
board feet per acre in trees 12 inches d.b.h. and over,
of which 15 percent or nore by volune is white pine
(3,17).

In Oregon and Washington portions of the pine mxture
and upper-slope mxture types nmay nmeet the above
definition but were not identified separately (1s).

Lodgepol e pine - Stands contain at |east three thousand
board feet per acre in trees 12 inches d.b.h. or over,
of which 50 percent or nore by volume is |odgepol e pine
(3,17,15) .

In California stands in which |odgepol e pine conprises
80 percent or nore of the commercial conifer cover (9).

Spruce-fir - Stands which contain 50 percent or nore
Engel mann spruce by volune with less than 15 percent
white pine (3,15,17). This type is not recognized in
Oregon and Washington. Portions of the upper-slope

m xture type nay neet the definition but are not
identified (15).

14
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12

13

14

In Californi.a a fir type is recognized and defined as
areas Wth true firs conpri sing more than 80 percent or
nore of, the commercial conifer cover (9).

Subal Pi ne - This type includes all forest growth above
the altitude limt of merchantability plus areas typed
as rocky-nonconmmercial which are defined as too rocky,
too steep, or too sterile to produce a stand of
comercial size, density, and quality. The tinber na
consi st of any species, but is not and is not likely %/o
be of commercial value because of |ow quality, poor
formand | ow volune (3,17).

Forests at upper limts of tree growh, usually

unner chant abl e because of poor form and small size.
Principal conponents are alpine fir, mountain hem ock
(Tsuga nertensiana), Shasta red fir (Abies magnifica

var. shastensis), |odgepole pine, whitebark pine (Pinus
al bicaulis), western white pine, and alpine [arch
(Larix 1lyalli). Usually interspersed with neadows and

gl ades. The noncommercial type is defined the sane as
above (15).

Forest |and incapable of yielding usable wood products
(usual ly saw tinber) because of adverse site
conditions, or so physically inaccessible as to be
unavai | abl e economcally in the foreseeable future.

I ncl udes a minor amount of productive [and withdrawn
through statue, ordinance, or adninistrative order (9).

Alpine - No definition is provided by the Forest Survey
or Morris (3,7,9,15,17). Kuchler describes it as short
grasses and sedges, dense to very open with extensive
arren areas and many forbs.  Domi nant species are:
bentgrass (Agrostis), sedges (Carex), fescue (Festuca)
and bl uegrass (Poa) :

Har dwood riparian - Stands where cottonwood (Popul us
trichocarpa) predom nates (3,17).

Forests in which maple (acer), aspen (Popul us
trenul oi des;, cottonwood, etc. predom nate; pure or in
m xture (15).
Sagebrush-grass - Mapped by Mrris for Mntana but
undefined (7). Kuchler describes it as a sagebrush
steppe of dense to open grassland with dense to open
shrubs.  Dominants are bluebunch wheatgrass (Agropyron
spi catun) and big sagebrush (Artemsia tridentata) (5).
It is a w despread tyci)e found throughout the Pacific
nort hwest and eastward to the Rocky Muntains.

Wheat grass-fescue - Mapped by Mrris for Mntana but
undefined (7). Kuchler describes it as dense, low to

15



15

16

17

20

27

32

medi umtal |l grassland found in eastern Washington and
northwestern |daho. Dom nants are bluebunch wheatgrass
and | daho fescue (Festuca idohensis) (s5).

Wheat grass-needl e & thread-grama - Morris mapped the

type for Montana but does not define it (7). Kuchler
describes a type described as grama-needlegrass-
wheat grass for Mntana and Wom ng. It is

characterized as rather short, open to fairly dense
grass dom nated by western wheatgrass, (Agropyron
smthii), blue grama (Boutel oua gracilis) and needl| e- &
thread (Stipa comata) (5).

Wheat grass-needl e &« thread-green needl egrass - This is
a type shown by Mrris on his map but not described
(7). Kuchler describes a simlar type called

wheat gr ass- needl egrass which is a noderately dense,
short or medium tall grassland occurring in western
North and South Dakota, eastern Mntana, Wom ng and

Col or ado. Dom nants are western mheatPrass, bl ue grama
needl e-and-thread grass and green needlegrass (Stipa
viridula) (5).

Wheat gr ass- bl uegrass - A dense, |ow to nediumtal
grassland found in Washington, Oegon and northwestern
[ daho. Dom nates are bl uebunch wheatgrass, [daho
fescue and Sandberg's bl uegrass (Poa secunda) (5).

Needl e & thread-wheatgrass-grama - This type is mapped
by Morris for Montana but is not described (7).

Kuchl er does not list a simlar type, however, it is
aﬁparently very simlar to type 15 with needle & thread
t he dom nant grass.

Water - Mpjor bodies of water principally |akes.

Pi non-Juni per - Stands conposed ?rincipally of juni per
(Juniperus), often with nore or |ess nountain mahogany
(Cercocarpus ledifolius) . Land where the trees are so
scattered that they occupy |ess than about 5 percent of
the ground surface is not classified as juniper

woodl and. Generally pinyon pine is not present (is).

Qpen groves of needl el eaf evergreen low trees wth
varying adm xtures of shrubs and herbaceous plants.

Dom nants are oneseed juniper (Juniperus nonospermma),

Ut ah j uni per (Juni perus osteosperma), Pinon pine (Pinus
edul is) and oneleaf pine (Pinus monophylla) (5) .

Barren - An area too rocky, too scanty as to soil, or
too exposed, to support a vegetative cover of either
trees, shrubs or herbs (3,17). In Oegon and

Washington it also includes cities, towns, and
unnmeandered water surface (i1s).
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36

37

38

39

41

43

44

Sagebrush-fescue - The major difference between this
type and type 35 is the presence of |daho fescue as a
mpj or grass species. Sites are typically noister and
grasses provide a higher coverage (6).

Fescue-snowberry - This tyPe represents the noistest of
t he steBpe zones and is referred to as nmeadow steppe.
The herbaceous conponent is dom nated by |daho fescue,
bl uebunch wheat grass, Junegrass (Koeleria cristata) and
Poa (Poa ampla) along with a great variety of forbs.

The shrub layer is conposed of dwarfed; inconspicuous

‘sterile shrubs scattered through the herbland i ncl uding

snowberry (Synphoricarpos alba) and rose (Rosa nutkana
or woodsii) (6).

Fescue-rose - This type is very simlar to 37 however
snowberry is absent. It is found in the rain shadow of
the Blue Muntains (6).

Threetipped sage-fescue - This type is considered part
of the neadow steppe associations. A dense sward of
grasses including |daho fescue, bluebunch wheatgrass,
bl uegrass and three-|eaved sedge (Carex filifolia) are
common along with a variety of forbs and a

di scontinuous |ayer of sage. Shrubs found on types 37
and 38 are mssing (6).

Bitter-brush-fescue - The type appears like a shrub
steppe however it has an abundance of broad-|eaved
forbs. Bitter-brush is the only tall shrub along wth
a dense |ayer of bluebunch wheatgrass, [daho fescue, _
bl uegrass and bal sam root (Bal sanorhiza sagittata) (6).

Chaparral - Areas supporting heavily branched dwarf
trees or shrubs, usuallg evergreen, the crown canopy of
whi ch covers nore than 50 percent of the ground and
whose primary value is watershed protection. The nost
common chaparral constituents are species of nmanzanitas
(Arctostaphylos), scrub oaks (Quercus), nmountain
mahogany, bear-brush (Garrya), ceanothus (Ceanothus),
and chamise (Adenostoma) (9).

Snowbr ush (Ceanot hus vel utinus) and greenleaf manzanita
(Arctostaphyl os patula) are key species in the main
formation with curl-Ieaf nountain-mhogany dom nant
along the arid borders (11).

Wodl and-grass - Areas with hardwood trees (oaks,
madrone (Arbutus nmenziesii), etc.) and herbaceous
vegetation occurring in mxture--wthout comercia
conifers--and the trees covering from5 to 80 percent
of the ground area and predom nant over mnor conifers
present i1n the cover (9).
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50

53

54

56

61

64

Desert shrub - This general type is a mxture of
shadscal e (Atriplex confertifolia), salt sage (Atriplex
nuttallii), or saltbush-greasewood (Atriplex-
Sarcobatus) conmunities found on saline sites. @Gasses
are wld-rye (Elymus cinereus), beardless wld-rye FE.
triticoides) and desert saltgrass (Distichlis stricta)

(6).

Shadscal e - Shadscal e is the nost abundant species of
vegetation and grows nmainly on a shallow, heavy soi
with nore or less alkali in the subsoil. Areas are too
dry for sagebrush (12).

Pine-DF-fir - Areas with mxtures of the conmerci al
pines and/or Douglas-fir, incense cedar (Libocedrus
decurrens) and the true firs in which no one species
conprises as much as 80 percent of the commercia

conifer cover. This mxed type subdivides between the
Dougl as-fir, ponderosa pine, white pine, and fir-spruce
Forest Survey types (9).

Mount ai n Brush - The nost inportant plants are
snowberry, oak, serviceberry (Anmelanchier), nountain
mahogany and chokecherry (Prunus) (8).

Mount ai n sl opes supportin% a variety of brush species
commonly call ed mountain brush, consisting of such
species as oak brush, service berry, buck brush
(Ceanot hus) bitter-brush, nountain nmahogany, and
chokecherry.  The tfpe usual Iy has an undergrow h of
grasses and weeds (1).

G easewood - Sites where poor drainage has resulted in
an accunul ation of alkali and a vegetative growh
limted to alkali-resisting plants (12). ﬁssociated
wi th greasewood are saltbush and sone of the alkali-
tol erant grasses - dropseed (Sporobol us), cordgrass
(Spartlnag and sal tgrass (8).

A greasewood type denotes a nore or |ess alkaline soil.
On less alkaline sites greasewood is found in mxture
with shallowrooted grasses and forbs. Tall rabbit
brush (Chrysot harmus nauseosus var. speciosus),
shadscal e, nuhly (rmuhl enbergi a), dropseed grass, grama
rass (Bouteloua) and triple awmn (Aristida) are conmon.
sites wth a high water table salt grass and al kali
sacat on ( Sporobol us airoides) are conmon. I n bl ack
al kali areas the land is substantially barren Jﬁ).

Lodgepol e pi ne-spruce-subal pine fir - A type defined
for the Yellowstone Park. Percentage of species was
not indicated (21).

Dougl as-fir-1odgepol e pine-spruce - A conposite of
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69

74

a2

a3

ab

86

types for Yellowstone Park including areas typed as
Dougl as-fir; Lodgepol e pine; spruce-subal pine fir;

| odgepol e pi ne-spruce-subal pine fir and | odgepol e pine-
Dougl as-fir-subal pine fir. Percentages of various
speci es was not indicated (21).

Wllow - This type was defined for the Yellowstone Park
and probably represented wet nmeadows with wllow shrubs
(salix) (21).

Aspen-grass - A type defined for Yellowstone Park. No

species percentages were indicated. The type was

probably characterized by grasses associated wth
meadow environments (21).

Tul e marshes - Conposed of tall gram noid vegetation
dom nated by common tule (Scirpus acutus?, California
bul rush (Scirpus californicus), olney bulrush (Scirpus
olneyi), tule (s. validus), cattail (Thpha dom ngensis)
and soft flag (T. latifolia) (5).

Areas of very poorly drained or partially submerged
soils support|n? her baceous vegetation of such species
as sanphire (Salicornia anbigua) and cattail (T.
latifolia) (11).

Great Basin pine forest - Consists of open forest of
low to medium tall needlefeaf evergreen trees with
shrubs and grass especially in the |ower elevations.
Dom nants are bristlecone pine and |inmber pine (5).

Desert - Vegetation largely absent (5). Areas typed as
desert in Uah by Kuchler were typed as 56, G easewood,
by others (12).

Pl ains grass - Conposed of species such as grama grass,
western wheat grass (Agropyron smthii), triple awn,
June grass and three-|eaved sedge along w th bluebunch
wheat grass, rice grass (QOyzopsis), muhly, and blue
rasses. Scattered shrubs such as sagebrush, buck
rush, bitter-brush, service berry, wild rose, wld
currants (Ribes), buckthorn (Rhammus), cinquefoi
(Potentilla), and elderberry (Sanmbucus) (1).

Kuchl er describes this type as open grasslands,
sonetimes fairly dense, wth scattered dwarf shrubs.
Dom nants are western wheatgrass, big sagebrush, plains
bl uegrass (poca arida) and needl e-and-thread grass
(Stipa comata) (5).

Forest types described but generally occur in patches too snmall
to be mapped at the |andscape |evel.
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91

92

93

94

96

Wiite fir - Forests containing 50 percent or nore, by
volune, of Abies grandis or A concolor. Usually occur
within the range of ponderosa pine (15).

Fir-hemock - Forests in which either noble fir (Abies
procera), Silver fir (A amabilis), alpine fir, Shasta
red fir, white fir, nountain hem ock (or occasionally,
western hem ock), or any conbination of these species
conposes at |east 50 percent of the volume of the

stand, This type is characteristic of the upper slopes
of the Cascade Range (15).

In Montana and ldaho the type is called western

henml ock-white fir and defined as stands containing 50
percent or nore, by volunme, of western henlock and
white fir, separately or conbined, .or which contains
sufficient hem ock and white fir trees to nake 50
percent or nore by volume at maturity. A mxture of 15
percent by volune of white pine would throw the
classification to the white pine type. Twenty-five
percent by volune of ponderosa pine would class it as
ponderosa pine type (14).

Western red cedar - Forests containing approximtely 40
percent or nore, by volume, of western red cedar (Thuja
plicata). Largely confined to swanps and stream
margins on the eastern Washington national forests
(15) .

A stand in which western red cedar predom nates by
volume, with |less than 15 percent by vol une of white
pine or 50 percent by volunme of hemlock in the mxture.
Common associ ates are western hem ock, |ow and white
fir, western white pine and occasionally, Douglas fir
and larch (14).

Sitka spruce - A forest containing 50 percent or nore
by volune of sitka spruce (picea Sitchensis), rarely in
pure stands, usually in mxture with Douglas fir,
western henl ock, or western red cedar (13).

Western hemock - A forest in which 50 percent or nore
of the volume is western hem ock with a variable anmount
of Douglas fir, western red cedar, silver fir, and
Sitka spruce (13).

Western red cedar-white fir - A stand conposed of cedar
and oW and white fir - the former nearly pure in
patches, the latter predom nant for the stand as a
whole, with a considerable amunt of Douglas fir, some
ponderosa pine in groups on the knolls and as scattered
Individuals and rarely single white pines (14).
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SUMVARY OF VEGETATION TYPES

TYPE NAME TYPE NUMBER
PONDERCSA PI NE  SAVANNA 1
PONDERCSA Pl NE 2
DOUGLAS- FI R 3
DOUGLAS- FI R SAVANNA 4

5

6

7

a

LARCH- DOUGLAS- FI R
WESTERN VH TE PI NE
LCDGEPOLE  PI NE

SPRUCE- FI R

SUBALPI NE 9
ALPI NE 10
Rl PARI AN 12
SAGEBRUSH- GRASS 13
WHEATGRASS-FESCUE 14
WHEAT-N&T-GRAMA 15
WHEAT- N&T- GREEN  NEEDLE 16
WHEAT GRASS- BLUEGRASS 17
N&T- WHEAT - GRAMA 20
WATER 26
PI NYON- JUNI PER 27
BARREN 32
SAGEBRUSH- FESCUE 36
FESCUE- SNOVWBERRY 37
FESCUE- ROSE 38
THREETIP SAGE- FESCUE 39
Bl TTERBRUSH- FESCUE 41
CHAPARRAL 43
OAK- MADRONE 44
DESERT SHRUB 47
SHADSCALE 50
Pl NE- DF- FI R 53
MOUNTAI' N BRUSH 54
GREASEWOOD 56
LP- S- AF 6 1
DF-LP-S 64
W LLOW 69
ASPEN- GRASS 74
TULE MARSHES a2
BRI STLECONE P-LIMBER P a3
DESERT ab
PLAI NSGRASS 86
VWH TE FIR 90
FIR-MI  HEMLOCK 91
WESTERN RED CEDAR 92
SI TKA  SPRUCE 93
WESTERN HEM_OCK 94

W RED CEDAR-VH TE FIR 96
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APPENDI X B - PROCESS TO BACKDATE 1930's FOREST SURVEY AND OTHER
TI MBER | NVENTORY DATA TO 1900

FOREST SURVEY
Western Montana, northern ldaho and northeast Washington

Field data for this inventorY was collected between 1932 and

1937. The survey included all |and ownerships and was devel oped
for each county. = Maps prepared by the survey were used to
portray the coverage of the various vegetation types in each
state. = Adjustnments to the age structure however were required to
properly reflect natural stand conditions. These adjustnents
were necessary to correct for tinber harvest, burns which
occurred since 1900 and natural aging of the stands. By the
1930’s appreci able portions of the private | and had been

har vest ed. In nost cases, however, Forest Service |ands were

| argel y undevel oped and for that reason only Forest Service |ands
was used to evaluate age structure. This data was then expanded
for the entire cover type on all ownerships. In Mntana and
northeastern WAshington cutover Forest Service |ands were not
identified and were included in this process. As a result the
mature and overmature age classes Rﬁrticularly for  the ponderosa
pine type may be underestimated. | cover types in Deerlodge
and SinerbOMICbunties, Montana may also be affected as a result
of early tinber harvest to support the mning activity in the

But t e- Anaconda ar ea. In Idaho data was split between cut and
uncut lands and harvested | ands could be excluded in the age

adj ust ment process. The inventory data provided a breakdown of
acres of the various cover types by 20-year age increnents. To
adjust for harvested acres, cutover  lands were considered mature
or overmature in 1900. Areas shown as burned were distributed to
the various age classes based on the Percentage of the cover type
in the class. This procedure was followed to better represent
the natural fire process in which fires burned in all age classes
and not just mature stands (Ayres 1899). The time intefval from
1900 to the date of the inventory was cal cul ated and subtra&fed
from each age class and a new age distribution develop%%h |
acres were assuned to remain in the same cover type. I'S
information is presented in the age structure tables in the
report.

Eastern Oregon and Washi ngton

Age information was not as conplete in surveys conducted in these
two states and therefore age structure is nore subjective.
Information on cutting activity was available for. all #anﬂs and
adj ustments were mmde as described above. A portion of the
burned over areas was also indicated by cover type. The _

remai ning cutover |ands and sonme burned acres were not assigned

to a specific cover type and these were aPRortioned by the .
percentage of each cover type. Counties the western portion

of the states contained age information by |o-year age classes
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for mejor tinber types and they were adjusted as above. For less
I nportant species such as |odgepole pine and counties in the
eastern portion of the states information was provided by general
age classes only. For these conditions the descriptive
information in the type definitions was consulted to determne a
general age range for the class. It was then assuned that trees
were equally distributed in |o-year increnents for all portions
of the class. By subtracting the difference fromthe survey date
‘and 1900 from these increments new age classes were devel oped.

OTHER SURVEYS

Data included information from 1905 to 1959 and was highly
variable in respect to its presentation. In nost caseS it was
presented in |o-year, 20-year or 40-year age classes, however a
few surveys provided only general age classes. These surveys
were avoi ded except where other nore conplete surveys were
limted. In sonme cases the young age class was defined as 0 to
40 years of age. In these cases 25 percent of the class was
assumed to be nonstocked. Information about tinber harvest was
commonly not included thereby potentially increasing the percent
of the young aged class. After accounting for the
characteristics of the individual survey backdating procedures
were the sanme as described above.

SECTI ON AGE STRUCTURE

The age structure presented for each Section represented a
conposite of the age structure devel oped for each county or area.
| nformati on was devel oped from the various GS layers which

i ndicated the area of each cover tyﬁe b% Section and county.

This data provided a method to weight the age classes for each

county to develop the conposite in?ornation presented in the
report.
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APPENDI X C - FOREST STAND STRUCTURAL DEVELOPMENT STACES

Structural stage
Stand Initiation
(ST IN1I)

St em Excl usion -
Open Canopy
( ST EXO)

St em Excl usion -
C osed Canopy
(ST EXC

Understory Reinitiation
(UN REl)

Young Forest -
Mil ti-Strata
( YF- MBT)

add Forest -
Multi-Strata
( OF- MBT)

a
S
(

d Forest -
ngl e-Strata
OF- SS)

Definition and pDescription

Reoccupancy Of grow ng sgace fol | owi ng
stand repl acenent disturbance: 1
canopy stratum 1 cohort; seedlings,
grass, forbs, shrubs present.

New tree stens excluded, crowns open,
canopy broken: 1 broken canopy stratum
of trees.' Trees excluding new stens

t hrough underground conpetition.
Saplings, poles, snall or mediumtrees.

New tree stens excluded, crowns/canopy
closed: Continuous canopy; > 1canopy
strata; 1 cohort. Lower strata (if
present) is sane age as upper strata.
Saplings, poles, small or nediumtrees.
Understory vegetation may be absent or
present.

Est abl i shment of second cohort beneath
ol der overstory: Broken canopy; > 2
canopy strata; 2 cohorts. Overstory

decline creates grow ng space for new

trees. Overstory is poles, small,
medium or large trees.

Mil ti cohort stand with no old trees, may
be managed. Milti-strata stand
characterized _bg di verse horizontal and
vertical distributions of trees and tree
sizes. dd trees generally absent.

Mul ticohort, nulti-strata stand with old
trees. Milti-strata stand characterized

and verti cal

by diverse horizont al
Some trees ol d.

di stributions of trees.

All tree sizes may be present.
Single-strata stand of old trees. None
or fewyoung trees. Broken or

conti nuous canopy of large, old trees.

Trees may be single-cohort or

mul ticohort, naintained by fire.
Overstory is nmediumor |arge trees.
Understory absent or seedlings or
sapl i ngs.
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NUMBER
21
22
23
24
25
26
27

STRUCTURAL STAGES FOR NON FORESTED VEGETATI ON

TI TLE'

en* herbland

osed herbland

en | ow nmedi um shrub

osed | ow nedi um shrub

en tall shrub

osed tall shrub, single stratum
Closed tall shrub, multi-strata

* Qpen - A canopy wWith less than 67 percent project crown

cover

C osed - A canopy of at |east 67 percent projected crown

cover

Low shrubs - Shrubs that typically do not exceed 20 inches
(50 cm in height _

Medi um shrubs - Shrubs typically > 20 inches (50 cm tall
and ¢ 6.5 feet (2m) tall

Tal |

shrubs - Shrubs typically > 6.5 feet (2m) tall but <

16.5 feet (sm) tall

82



APPENDI X D. MAP AND DATA SOURCES FOR LANDSCAPE SECTIONS IN THE
COLUMBI A RI'VER BASI N

H STORI CAL VEGETATI ON MAP SOURCES

Mont ana

Map information for the forested types in Mntana came from
Hut chi nson' & Kenp (1952) which includes a generalized map of

forest types for the state. This map was devel oped from the
county information devel oped for the state in the 1930's Forest

Survey. Non-forest vegetation was generally based on Mrris
(1964). Ot her sources consulted were Ross & Hunter (1976), Payne
(1973) and Kuchler (1964).

| daho

Map information for the forested types in Idaho cane from WIson
(1962) and Hutchinson and Wnters (1942). Information from
Hut chi nson and Wnters was based on the 1930’s Forest Survey and
i ncluded the portion of the state north of the Salnon River.
Wlson's map refined the northern portion of the state using
information fromthe resurvey nade between 1947 and 1951. He al so
added forest types for the renmminder of the state based on
information from the Forest Survey conducted between 1950 and
1954. Non-forest vegetation for southern |Idaho was based on Hoyt
(1935) with nodifications from Shantz and Zon (1923) and Kuchl er
(1964) Nort hern Idaho was from Kuchler (1964) and Shantz and
Zon (1923).

Wom ng

Information for nmapping the forested types in Yellowstone Park
cane from USDI, National Park Service (1945). The renminder of
the area was based on Kuchler (1965) and USDI, GCeol ogical Survey

(1934a, 1934b). Non-forest information was from the USDI,
CGeol ogi cal Survey (1934a, 1934Db) .
Ut ah

All information for the mapping of vegetation in Uah cane from
Deeds (1932).

Nevada

The mapping of forested vegetation in Nevada was based on WIson
1941).  The non-forest vegetation is primrily from Kuchler
1964) with conparisons to Clawson et al (1938).

California

The forest vegetation in California cane from USDA, Forest
Service (1946) which was refined by USDA Forest Service (1954).
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Si skiyou County information was refined by USDA, Forest Service
(1950) . Information on non-forest types cane from the sane
sources plus Kuchler (1964).

Oregon

The information for mapping forested vegetation was prinmarily
from county data fromthe Forest Survey of the 1930's. In a few
cases the data was fromthe 1940's. This information was
originally at a map scal e of about 1:24000. |t was summarized to
1:1000000 for inclusion in the CRB map. Non-forest information
was based on Franklin and Dyrness (1973) and Kuchler (1964) .

Vashi ngt on

The northeastern portion of Wshington was mapped using Kenp and
Pissot (1949) to determne forest vegetation. Their nap was a
generalized cover type nmap of the Forest Survey county data from
the 1930's inventory. This area included Ferry, Stevens, Pend
Oeille, Spokane, and Lincoln counties. The process described
for Oregon was used for the remainder of the state that is in the
CRB. Non-forest vegetation was based on Franklin and Dyrness
(1973) and conpared to Shantz and Zon (1923) and Kuchler (1964).

I NFORVATI ON SOURCES FOR AGE STRUCTURE ANALYSI S

Mont ana

Data for the Sections west of the Continental Divide was obtained
from unpublished data collected by the 1930's Forest Survey which
Is stored as Collection 84 in the Archives section of the
Mansfield Library at the University of Montana. This area
included all or portions of Sections M3328, M333B, M333C and
M333D. Age structure for Section M332E was devel oped from data
from USDA, Forest Service (1910a, 1911, 1923, 1927, 19424, 1942e,
1942f, 1959a). M332D information was devel oped from Pi ssot

(1948) and USDA, Forest Service (1943b, 1943c, 1959a, 1959b,
1960a, 1960Db).

| daho

The area north of the Salnon R ver was devel oped from Forest
Survey information using the sane approach as enployed in western
Montana. Data sources I ncluded USDA, Forest Service (1937e,
1937f, 1938a, 1938b, 1938c, 1938d, 1938e, 1938f, 1938g, 1938h,
19381, 19383j). This area includes Section M331a. The age data
for southern Idaho was principally from inventories conducted for
smal | areas of the National Forest at various tines since they
were established. Section m332a age information cane from USDA,
Forest Service (1923, 1926b, 1927a, 1928a, 1928b, 1929, 1931a,
1931b, 1936b, 1938j). Age data for m332F was devel oped froma
conbi nation of Forest Survey data and Forest inventories. Data
sources included USDA, Forest Service (1923, 1927a, 19387) .
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Section 342C is primarily a non-forest Section with only
scattered tree growth. It includes a portion of eastern O egon
and a mnor part of Nevada. Data for age structure was devel oped
form Forest inventories including USDA ~Forest Service (1912a).
Section 342D is also primarily a non-forested area with age data
devel oped from USDA, Forest Service (1906, 1931a).

Wom ng

Section M331a is found in both Mntana and |1daho. Age structure
was devel oped from USDA, Forest Service ﬁ1906’ 1931a, 1959a,
1960a) . ection M331J represents information from USDA, Forest
Service (1931a). M331D covers a portion' of Womng and is al so
found in Idaho and Uah. Age data was devel oped from USDA,
Forest Service (1906, 1912a, 1926b, 1931a).

Ut ah

Only minor portions of M331D and 342B are |ocated in Uah. Data
for these types is described in Wonm ng and O egon.

Nevada

Section 341E is the najor area in Nevada and is primarily non-
forested or woodl and types. Age data was not avail able for these

types.
California

Sections mM261D and M261G cover the majority of the area in
California included in the CRB. Portions of both of these
Section are also found in Oregon. Age data was devel oped from
Forest Survey information and included Mravets (1936b) and USDA,
Forest Service (1936b, 1946, 1954) in M261G. Information for
ngif was devel oped from USDA Forest Service (1934b, 1936b, 1946,

Oregon

Forest Survey data was available for all of the counties in
Oegon. The following list provides the source of age data for
each of the Section. Section mM242c is found in both O egon and
Washi ngton and included data from Bolles (1936), Briegleb (1936,
1937), Buell (1936a, 1936b, 1936c), Kenp (1936a), Moravets
(1936b), USDA, Forest Service (1934a, 1934b, 1936b). Section
342H includes age information from Briegleb (1936), Kenp (19364,
1936b), Luridsen (1937), Moravets (1936b, 1937) and WIf (1937).
Section mM332¢ includes a mnor portion of |daho and Washi ngt on
with the na%or part in the Blue Muntains of Oregon. Data was
devel oped from Bol | es (1937), Buel |l (1937b), Kenp (1936b, 1936c),
Lauridsen (1937), Litchfield (1937), Moravets (1936a, 1937),
Sankel a (1937a, 1937b), USDA, Forest Service (1938g, 193811
1938j) and WOl f (1937). Section 342B is prinmarily in O egon but
is also found in California, Nevada, Uah and |daho. The

91




Section is generaliy non-forested with mnor areas that are
ti mber ed. ge data was devel oped from Forest Survey information
from Morovets (1936b) and USDA, Forest Service (1946, 1954).

Vashi ngt on

Age data from the Forest Survey was available for the forested
6@rtions of Washington. Information for the Sections found in
shington canme fromthe follow ng sources. Section 3421
i ncl udes Bol |l es (1936), Briegleb (1937), Buel |l (1936a, 1936c),
Kenp (1936a, 1936b) and USDA, Forest Service (1937e). Section
331A occurs in Oegon and I daho al so and includes Kenp (1936c),
Sankel a (1937a, 1937b), and USDA, Forest Service (1937e, 1938c,
1938d, 1938e, 1938g, 1938h, 19383, 1938i). The northeast corner
of WAshington and adjacent |daho are part of Section M333A. Age
data was devel oped from Bolles (1936), Briegleb (1937), Buell
(1937a) and USDA, Forest Service (1937c, 1937e, 1937f, 1938a,
1938b, 19384, 1941c).

G2



REFERENCES

Aldous, Alfred E. 1929. Land classification of the northern G eat
Plains: Mntana, North Dakota, South Dakota and Wom ng. USD,
CGeol ogi cal Survey, Washington DC.

Arno, S.F. 1979. Forest Regions of Mntana. USDA Forest Service,
Research Paper INT-218, Internountain Forest and Range Experiment
Station, Qgden, UT. 39p.

Ayres, H. B. 1900. The rFlathead Forest Reserve. Dept. of Interior,
U S. Geol. Sur. 20th Annual Report, Part V; Forest Reserves.
Washington, D.C pp.245-316.

Ayres, H B. 1901. Lew s and O arke Forest Reserve. Dept. of
Interior, US. Geol. Sur. 21th Annual Report, Part V, Forest
Reserves. Washington, D.C pp.27-80.

Bancroft, Hubert H & Frances F. Victor. 1981. History of Nevada:
1540- 1888. Vintage Nevada Series, University of Nevada Press,
Reno, Ne. 82s8p.

Barrett, Stephen W 1981. Relationship of Indian-caused fires to
t he ecol O%y of western Mntana forests. USDA, Forest Service,
Nort hern Region, Report No. 4., Mssoula, M. 198p.

Bolles, WH My 1936. Forest Statistics for Chelan County,
Oregon. USDA, Forest Service, Pacific Northwest Forest
Experi ment Station, Portland, O. 14p.

Bolles, WH My 1937. Forest Statistics for Baker County,
Oregon. USDA, Forest Service, Pacific Northwest Forest and Range
Experiment Station, Portland, O. 15p.

Brandegee, T.S. 1899a. Teton Forest Reserve. Dept. of Interior,
US. CGeol. Sur. 19th Annual Report, Part V, Forest Reserves.
Wash-ington, D.C. pp.191-212.

Brandegee, T.S. 1899b. Yellowstone Forest Reserve (Southern
art). DeHot. of Interior, US. Geol. Sur. 19th Annual Report,
art V. orest Reserves. Washington, D.C. pp.213-216.

Briegleb, Philip A Miy. 1936. Forest Statistics for Deschutes
County, Oregon. USDA, Forest Service, Pacific Northwest Forest
Experiment Station, Portland, O. 1ip.

Briegleb, Philip A March 1937. Forest Statistics for GCkanogan

County, Oregon. USDA, Forest Service, Pacific Northwest Forest
Exper1 ment ation, Portland, O. 1s5p.

93




Britton, carlton M & Robert G Cark. 1984. Effects of fire on

sagebrush and bitterbrush. In: Proceedings of a synposium

Rangel and Fire Effects. edited by Ken Sanders & Jack Durham et

zlald. USDI ,znggeau of Land Managenent, |daho State O fice, Boise,
. pp. - 26.

Buel |, Edward D. ril 1936a. Forest Statistics for Yakina
County, Oregon. USDA Forest Service, Pacific Northwest Forest
Experiment Station, Portland, O. 11p.

Buel |, Edward D. May 1936b. Forest Statistics for Klicktat
County, Oregon. USDA, Forest Service, Pacific Northwest Forest
Experi ment Station, Portland, O. 12p.

Buel |, Edward D. June 1936c. Forest Statistics for Kittitas
County, Oregon. USDA, Forest Service, Pacific Northwest Forest
Experiment Station, Portland, O. 12p.

Buel I, Edward D. April 1937a. Forest Statistics for Ferry County,
Oregon. USDA, Forest Service, Pacific Northwest Forest peri ment,
Station, Portland, O. 14p.

Buel |, Edward D. June 1937b. Forest Statistics for wallowa
County, Oregon. USDA,  Forest Service, Pacific Northwest Forest
Experiment Station, Portland, O. 14p.

Bunting, Stephen c. 1984. Fire in sagebrush-grass ecosystens:
Successi onal changes. |n: Proceedings of a synmposium Rangel and
Fire Effects. edited by Ken Sanders & Jack Durham et al. USD,
Iﬁjreau of Land Managerent, ldaho State O fice, Boise, |d. pp. 7-

Burks, Ceorge F. & Adon Poli. Decenber 1950. Area and ownership
of forest land in Siskiyou County, California. Forest Surve}llqa
Rel ease No. 8. USDA, Forest Service, California Forest and nge
Experi ment Station, Portland, O. 21p.

Clawson, Marion, Cruz Venstroms T. Dean Phinney. June 1938.
Range |ands of northeastern Nevada: There proper and profitable
use (A progress report) U S. Departnment of Agriculture,

Washi ngton, D.C

Colville, Frederick V. Decenber 1896. The sage plains of O egon.
The National Ceographic Magazine Vol 7 No. 12, pp 395-404.

Coville, F.V. 1898. Forest growth and sheep grazing in the
Cascade Muntains of Oegon. U 'S. Department of Agriculture,
Division of Forestry, Bulletin No. 15 U S. Covernnent Printing
Ofice, Washington, D.C 54p.

Cowlin, RW & F. L. Mravets. February 1938. Forest Statistics
for eastern Oregon and eastern Washington. Forest Research Note
No. 25. USDA, Forest Service, Pacific Northwest Forest and Range
Experiment Station, Portland, O. 26p.

T4



Davis WL. 1944. Peter John De Snet: The journey of 1840. Pacific
Nort hwest Quarterly, Vol. 35:29-43, 121-142.

Day, Thomas A. and R Gerald Wight. January 1985. The
vegetation types of Craters of the Mon National Mnunent.
Bul'letin No. 38, Colle[qe of Forestry, WIldlife and Range
Managenent, Forest, WIldlife and Range Experiment Station,
Uni versity of |daho, Mdscow, 1d. spp.

Deeds, John F. & Depue Falck. 1932. Land classification report
for Utah. USDI, GCeological Survey. 15p.

punston, C.E. 1910. Reconnai ssance of the Targhee National
Forest, ldaho and Wom ng. USDA, Forest Service, Targhee
Nati onal Forest, Region Four, Ogden, U. 37p.

Frankl in, Jerrﬁ_ F. &« CT. Dyrness. 1973. Natural vegetation of
Oregon and Washington. USDA, Forest Service General Techni cal
Report, PNW8, WAshington, DC. 340p.

Gannett, Henry. 1899. Forest reserves: The Forests of the United
States. Dept. of Interior, US Geol. sur. 19th Annual Report,
Part V; Forest Reserves. Washington, D.C. pp.1-66.

Gannett, Henry. 1902a. The forest of Oegon. USDI, U S. Ceol.
Sur. Professional Paper No. 4. U S. CGovernnment Printing Office,
Washi ngton, D.C 36p.

Gannett, Henry. 1902b. The Forests of Washington. USDI, U S.
CGeol . Sur. Professional Paper No. 5. US. Governnent Printing
Office, Washington, D.C 38p.

Gorman, Martin W 1899. Eastern part of Wishington Forest
Reserve. Dept. of Interior, US. Geol. Sur. 19th Annual Report,
Part V; Forest Reserves. Washington, D.C. pp.315-350.

Giffen, Goria. 1951. Early exploration, routes and trails in
Nevada. Master of Arts Thesis, University of Nevada, Reno, Ne.
117p.

H ronaka, M, MA. Fosberg & A H winward. May 1983. sagebrush-
grass habitat types of southern Idaho. Bulletin Nunber 35.
Forest, WIdlife and Range Experiment Station, University of

| daho, Mbscow, Id. 41p.

Htchcock, C. Leo & Arthur Cronquist. 1973. Flora of the Pacific
Nort hwest. University of Washington Press, Seattle, WA. 730p.

Hoyt, WG 1935. Water utilization in the Snake River Basin.
Wt er- Suppl y Paper 657, USDI, GCeol ogical Survey, U S Government
Printing Ofice, Washington, D.C

Hut chi nson, S.B. March 1942. The Forest situation in Lincoln
County, Mntana, Forest Survey Rel ease No.20. Forest Survey

5"



Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinment Station, Mssoula, M. s54p.

Hut chi nson, S.B., P.D. Kenp. 1952. Forest resources of Montana.
USDA, Forest Service, Northern Rocky Muntain Forest and Range
Exgerlgent Station, U S. CGovernment Printing O fice, Washington,
D.C. 76P.

Johnson, Kendall L. April 1987. Rangeland through tine: A

hot ogr aphi ¢ st UdY' of vegetation change in Womng 1870-1986.
scell aneous Publication 50, Agricultural Experinent Station,
University of Womng, Larame, W. 188p.

Kemp, Paul D. March 1936a. Forest Statistics for Wasco County,
Oregon. USDA, Forest Service, Pacific Northwest Forest
Experinent Station, Portland, O. 13p.

Kemp, Paul D. April 1936b. Forest Statistics for Jefferson
County, Oegon. USDA, Forest Service, Pacific Northwest Forest
Experinent Station, Portland, O. 12p.

Kemp, Paul D. August 1936¢c. Forest Statistics for walla walla,
Colunbia, Garfield, and Asotin Counties, Oregon. USDA, Forest
Service, Pacific Northwest.Forest Experinent Station, Portland,
O. 12p.

Kemp, Paul D. & HJ. Pissot. My 1949. Forest resources of
northeast Washington. Station Paper No. 21. USDA, Forest Service,
Nort hern Rocky Muntain Forest and Range Experinent Station,

M ssoula, M. 30p. map.

Kemp, Paul D. & MB. Dickerman. Cctober 1950. Mntana Forest
Resource & Industry Statistics. USDA, Forest Service, Station
Paper Number 25, rthern Rocky Forest and Range Experinent

Station, Mssoula, M. 49p. map.

Ki rkwood, J.E. June 1922. Forest distribution in the Northern
Rocky Mbuntains. Bulletin No. 247, State University Studies
Series No. 2, State University of Mntana, Mssoula, M. 180p.

Kuchler, A W 1964. Potential natural vegetations of the
contermnous United States. Am GCeophs. Soc., N Y., Spec. Publ.
36. 116p. Revised in 1965 and 1966.

Langelle, H.D., Fred G Plumrer, Arthur Dodwell, T.F. Rixon &
J.B. Leiberg. 1903. Cascade Range Forest Reserve, Oregon. USD,
U S Ceol. %ur. Prof essi onal Paper No. 9., Series H, Forestry, 9,
U S. Governnent Printing Ofice, Washington, D.C 298p.

Lauridsen, Mrton J. August 1937. Forest Statistics for Gant
County, Oregon. USDA, Forest Service, Pacific Northwest Forest
Experi nment ation, Portland, or. 13p.

Lei berg, J.B. 189%a. Bitterroot Forest Reserve. Dept. of

90



Interior, US. Geol. Sur. 19th Annual Report, Part V; Forest
Reserves. Washington, D.C pp.253-282.

Lei berg, J.B. 1899b. Present conditions of the forested areas in
northern ldaho outside the limts of the Priest River Forest
Reserve and north of the Cearwater River. Dept. of Interior,

U S. Geol. Sur. 19th Annual Report, Part v; Forest Reserves.
Washington, D.C. pp.373-386.

Lei berg, J.B. 1899c. Priest River Forest Reserve. De\}at. of
Interior, US. Geol. Sur. 19th Annual Report, Part V, Forest
Reserves. Washington, D.C pp.217-252.

Lei berg, J.B. 1900. The Bitterroot Forest Reserve. Dept. of
Interior, US. Geol. Sur. 20th Annual Report, Part V, Forest
Reserves. Washington, D.C pp.317-410.

Lei berg, J.B. 1904a. Forest Conditions in the Absaroka division.
of the Yellowstone Forest Reserve, Mnt., and the Livingston and
Bi g Tinber quadrangles, Dept. of Interior, US. Geol. Sur.

Prof essi onal Paper No. 29, Series H, Forestry, 9, 148p.

Lei berg, J.B. 1904b. Forest Conditions in the Little Belt

Mount al ns Forest Reserve, Mnt., and the Little Belt Muntains
quadrangl e, Dept. of Interior, US. Geol. Sur. Professional Paper
No. 30, Series H Forestry, 9, 75p.

Litchfield, Wckliffe. August 1937. Forest Statistics for Union
County, Oregon. USDA, Forest Service, Pacific Northwest Forest
Experinent Station, Portland, O. 1ep.

Losensky, B. John. 1992. Fire history for Finnegan Ridge,
Montana.  Unpublished field data, USDA, Forest Service, Lolo
National Forest, Mssoula, M.

May, Richard H June 1953. A century of |unmber production in
California and Nevada, Forest Survey Release No. 20. USDA, Forest
Service, California Forest and Range Experiment Station,

Ber kel ey, Ca. 28p.

Money, Melissa J. July 1985. A prelimnary classification of

hi gh- el evati on sa?ebrush-grass vegetation in northern and central
Nevada. Master of Science Thesis, University of Nevada, Reno,

e.

Moravets, F.L. May 1936a. Forest Statistics for Harney County,
Oregon. USDA, Forest Service, Pacific Northwest Forest Experimnment
Station, Portland, O. 12p.

Moravets, F.L. May 1936b. Forest Statistics for Lake County,
Oregon. USDA, Forest Service, Pacific Northwest Forest
Experinent Station, Portland, O. 13p.

Moravets, F.L. June 1937. Forest Statistics for Weeler County,

7



Oregon. USDA, Forest Service, Pacific Northwest Forest Experinent
Station, Portland, O. 15p.

Mrris, MS. 1964. Natural vegetation of Mntana. School of
Forestry, Mntana State University, Mssoula, M. 1 map.

Mrris, WIlliam G June 1934. Lightning storns and fires on the
National Forests of Oregon and \Washington. USDA, Forest Service,
Paci fic Northwest Forest Experinent Station, Portland, O. 27p.

Muggler, WF. &« WL. Stewart. 1980. G assland and shrubl and
habitat types of western Mntana. General Technical Report INT-
66, USDA Forest Service, Internmountain Forest and Range
Experinent Station, Mssoula, M. 154p.

Miir, John. 1918. Steep trails. Edited by WIliam Frederic Bade,
Houghton Mfflin Conpany, Boston and New York, 391p.

Newel |, Frederick H June 1897. The National Forest Reserves.
The National Geographic Magazine, Vol. 8 No.6:177-187.

Park, B.C. 1936. Standard abbreviations and common names for
plants in Region One. USDA Forest Service, Dvision of Range
Management, Regional Ofice, Mssoula, M. 48p.

payne, Gene F. April 1973. Vegetative' rangel and types in Mntana.
Bulletin 671, Mntana State University, NMontana Agricultural
Experinent Station, Mntana State University, Bozeman, M. 15p.
nmap.

Pissot H.J.& F.F. Peffer. 1948. Forest resource statistics
Cascade County, Mntana, U S. Department of Agriculture, Forest
Service, Station Paper 12. Forest Survey Statistical Service,
USDA, Forest Service, Northern Rocky Muntain Forest and Range .
Experinent Station, Mssoula, M. 23p.

Reitz, Louis P. and HE Mrris. Novenber 1939. Inportant grasses
and other common plants on Mntana ranges. Bulletin 375, nt ana
State College, Agricultural Experiment Station, Bozeman, M. 17p.

Ross, RL. &« HE Hunter. 1976. Cimax vegetation of Mntana:
based on soils and climate. USDA Soil Conservation Service,
Bozeman, M. 64p. naps.

Sankela, WE. April 1937a. Forest Statistics for Mrrow County,
Oregon. USDA, Forest Service, Pacific Northwest Forest
Experinent Station, Portland, O. 1ip.

Sankela, WE. July 1937b. Forest Statistics for Umatilla County,
Oregon. USDA, Forést Service, Pacific Northwest Forest Experinent
Station, Portland, O. 12p.

Shantz, H L. & Raphael Zon. Cctober 1924. Natural vegetation:
G assland and desert shrub. In: Atlas of Anmerican Agriculture

2y



Part 1, Section E, USDA, Bureau of Agricultural Econom cs,
Government Printing Ofice, Washington D.C. 29p. map.

Stoddart L.A. 1940. Range resources in Rich County, Uah. Uah
Agriculture Station Bulletin 291. Uah Agricultural Experiment
Station, U ah State Agricultural College, Logan, Utah. 30p. map.

Tisdale, E.W February 1979. A prelimnary classification of
Snake River Canyon grasslands in ldaho. Station Note No. 32.
Forest, WIldlife and Range Experiment Station, University of
| daho, Mbscow, |d. sp.

Tisdale, EW & M Hronaka. My 1981. The sagebrush-grass
region: A review of the ecological literature. Bulletin No. 33,
Coll ege of Forestry, WIdlife and Range Sciences, Forest,
Wldlife and Range Experinment Station, University of I|daho,
Moscow, |d. 23p.

Tuel ler, Paul T. 1975. The natural vegetation of Nevada.
Mentzelia Vol 1(1):3-6, 23-28.

U S. Departnent of Agriculture, Forestry Division. 1889. Report
on Forest conditions of the Rocky Muntains, and other papers.
Bulletin No. 2, USDA, Forestry D vision, Washington CGovernnent
Printing Ofice, Washington DC. 137p.

U S. Department of Agriculture, Forest Service. QOctober 1905.
Instructions for maki n?_forest maps and surveys. USDA, Forest
Service, Wshington O fice, Washington, DC. 10p.

U S. Department of Agriculture, Forest Service. Novenber 1906. A
working plan for a portion of the Red Rock Range in the Henrys
Lake National Forest, |daho. USDA, Forest Service, |daho, Region
4, Ogden Ut. 1o0p.

U S. Departnent of Agriculture, Forest Service. August 1908a.
Report on exam nation of West Pine Creek Watershed, District 5,
Wil ser National Forest, Idaho. Region 4, Ogden U. 17p.

U S. Department of Agriculture, Forest Service. COctober 1908b.
Report on exam nation of \Wiser R ver Watershed, Township 18 N.,
Ranges 1 E., &« 1 W, Wiser National Forest, |daho. Region 4,
Qgden Ut. 13p.

U S. Department of Agriculture, Forest Service. August 1909.
Report on exam nation of forest conditions on a portion of the
I ndi an Creek Watershed, Weiser National Forest, I[daho. Region 4,.
Qgden U. s6p.

U S. Department of Agriculture, Forest Service. 1908-1911.
Prelimnary report on forest survey Upper \Wiser River Watershed,
Wi ser National Forest, Idaho. Region 4, Ogden U. 9p.

U S. Department of Agriculture, Forest Service. 1910a. Sal non

19




Forest survey: Lake, Canmp, Deer, Rattlesnake and Iron Creeks,
Sal ron National Forest, |daho. Region 4, Ogden W. 30p.

U S. Department of Agriculture, Forest Service. 1910b.
Reconnai ssance estinate and report on the Blg Wod River
Wat ershed, Sawtooth National Forest, |daho. Region 4, Ogden U .

U S. Department of Agriculture, Forest Service. 1911. Forest
survey, Salnon National Forest, |daho. Region 4, Cgden U.

U S. Department of Agriculture, Forest Service. 1912a. Tinber
reconnai ssance CGoose Creek |ogging chance. |daho National Forest,
| daho. Region 4, Ogden U. ép.

U S. Department of Agriculture, Forest Service. Septenber 1912b.
Report on exami nation of a proposed timber sale on Wst Fork of
VWiser River in Sections 8 17, 18 and 20, T. 18 N, R1 W

Wi ser National Forest, Idaho. Region 4, Ogden Ut. 6p.

U. S Delpartmant of Agriculture, Forest Service. April 1914a.
Principles and procedure governing the classification and
segregation of agricultural and forest lands in the National
Forests. Folder: U Cdassification - General - 1912-1916. F.R C
Box ﬁ%5—67E.0437 Nat i onal Archives, Pacific NWRegion, Seattle,
V. p.

U.S. Departnent of Agriculture, Forest Service. 1914b.
Cassification for the Washakie Forest. F.R C. Box 59-A-199-
30/4/2:1-2:6, National Archives, Rocky M. Region, Denver, Co.

US. Departnent of Agriculture, Forest Service. 1920. 2410 Pl ans,
Prelimnary Managenent Plan, M nidoka National Forest. F.R C. Box
#95-73C.835 National Archives, Pacific NWRegion, Seattle, WA.

U S. Department of Agriculture, Forest Service. 1921. 2410 Pl ans,
Burl ey-Cakley Working Crcle, Sawtooth National Forest. F.RC
\%)X 225—73C.835 Nat i onal Archives, Pacific NWRegion, Seattle,

. p.

U. S De%rt ment of Agriculture, Forest Service. 1923?. 2410

Pl ans, od River-Salnmon River Wrking Circle, Challis National
Forest. F.R C. Box #95-73C.835 National Archives, Pacific NW
Region, Seattle, Wa.

U. S. Department of A?riculture, Forest Service. May 1926a. The
National Forests of [daho. Mscellaneous Grcular No. 61. USDA
Forest Service, Washington Government Printing Ofice,

Washi ngton, DC. 34p.

U S. Departnent of Agriculture, Forest Service. 1926b. S Pl ans,
Geen Rver Wrking Grcle management plan, Wasatch National
Forest, |daho. Region 4, Ogden U .

U.S. Departnent of Agriculture, Forest service. 1927-8. S Fol der:

{00




2410 Plans, South Fork of Boise River Wrking Grcle nanagenent
plan, Challis National Forest, Idaho. F.R C. Box #95-73C.835
Nat i onal Archives, Pacific NWRegion, Seattle, Wa. 3sp.

U S. US. Departrment of Agriculture, Forest Service. February
1927. National Forests of Wom ng. Mscellaneous Grcul ar No. 82.
USDA, Forest Service, Wshington Governnent Printing O fice,
Washington, DC. 26p.

U S. Departnment of Agriculture, Forest Service. 1928a. S
Managenent Plan, Mann Creek Working CGircle, Wiser National
Forest, Idaho. Region 4, Qgden, uUt.

U S. Department of Agriculture, Forest Service. 1928b. S _
Managenent Plan, Meadows Valley Wrking Crcle, Idaho and Weiser
National Forest, Idaho. Region 4, Qgden, U.

U S. Department of Agriculture, Forest Service. 1929. S
Managenent Plan, South Fork Salmon Wrking Crcle, Payette and
| daho National Forest, |daho. Region 4, (Ogden, UU.

U.S. Department.of Agriculture, Forest Service. 193la. Revision
of Capper Report. F.R C. Box #95-90-025 National Archives,
I ntermount ai n Regi on, Denver, Co.

U S. Department of Agriculture, Forest Service. 1931b. S
Managenment Plan, Payette Lakes Circle, |daho National Forest,
| daho. Region 4, QOgden, U.

U S. Departnment of Agriculture, Forest Service. 1931c. S
Management Plan, Council Wrking Grcle, \Wiser National Forest,
| daho. Region 4, QOgden, U.,

U S. Department of Agriculture, Forest Service. March 1934a.
Forest statistics for western Washington Counties from inventory
phase of Forest Survey. Forest Survey Statistical Service, USDA
Forelst OIServi ce, Pacific Northwest Forest Experiment Station,
Portland, O.

U S. Department of Agriculture, Forest Service. 1934b? Forest
statistics for western Oregon Counties from inventory phase of
Forest Survey. Forest Surve\F/ Statistical Service, USDA, Forest
8ervi ce, Pacific Northwest Forest Experinment Station, Portland,

U S. Departnent of Agriculture, Forest Service. Revised April
1935a. Instructions for the inventory phase of the Forest Survey
of the Inland Enpire Region for l|ands other than National Forest.
Forest Survey Statistical Service, USDA Forest Service, Northern
Rocky Mountain Forest and Range Experiment Station, Mssoula, M.
104p.

U S. Department of Agriculture, Forest Service. Cctober 1935b.
The forestry problemin the Colunbia River Basin States. Appendi x

101




N of Report on Colunbia Basin by Pacific Northwest Regional
Pl anni ng Conmi ssion. Box No. 95-69a367/78150 Fol der: statistics-
Special, National Archives, Pacific NWRegion, Seattle, Wa. 42p.

U S. Departnment of Agriculture, Forest Service. February 1936a.
The Forest Survey of eastern Oegon and eastern Washington.
Forest Survey Statistical Service, USDA, Forest Service, Pacific
Nort hwest Forest and Range Experinent Station, Portland, O. 8p.

U S Departnment of Agriculture, Forest Service. February 1936b.
Forest Statistics for Klamath County, O egon. USDA, Forest
Service, Pacific Northwest Forest periment Station, Portland,
O. 11p.

u.S., Departnent of Agriculture, Forest Service. 1936c. S
Managenment Plans, Mddle Valley Wrking Grcle, Wiser National
Forest. Region 4, Ogden, U.

U S. Departnment of Agriculture, Forest Service. 1937a. S
Managenment Plan, Indian Valley Wrking Grcle, Wiser National
Forest. Region 4, Qgden, U.

U S Degartment of Agriculture, Forest Service. 1937b. R Speci al
Range. eport R-4 Statenents regarding range and grazing history
by J.M Stover, Eph Ricks, M. Philbrick, E C Vahlbery and EN
Wggins. Region 4, Qgden, U. 12p.

U S. Departnent of Agriculture, Forest Service. March 1937c.
Forest Statistics Pend Oreille County, Washington. Forest Survey
Rel ease No. 2; A March 1937 Progress Report. DA, Forest
Service, Northern Rocky Muntain Forest and Range Experi ment
Station, Mssoula, M. 24p.

U S. Department of Agriculture, Forest Service. April 1937d4. The
i nvent ory P_ha_se_ of the Forest Survey Northern Rocky Muntain
Region: Definition of the procedure, terns, and classifications.
Forest Survey Release No. 3. Forest Survey Statistical Service,
USDA, Forest Service, Northern Rocky Muntain Forest and Range
Experi ment Station, Mssoula, M. 14p.

U S. Departnment of Agriculture, Forest Service. My 1937e. Forest
Statistics Spokane County, Washington. Forest Survey Rel ease No.
4: A May 1937 Progress Report. USDA, Forest Service, Northern
Rocky Muntain Forest and Range Experinment Station, Mssoula, M.
24p.

U S. Department of Agriculture, Forest Service. June 1937f.
Forest Statistics Stevens County, Wshington. Forest Survey

Rel ease No. 5; A June 1937 Progress Report. USDA, Forest service,
Northern Rocky Mountain Forest and Range Experinment Station,

M ssoula, M. 24p.

U.S. Departnent of Agriculture, Forest Service. 1938a. Forest

102



Statistics: Boundary County, |daho. Forest Survey Rel ease No. G6;
A July 1938 Progress Report. USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 30p.

U S. Department of Agriculture, Forest Service. 1938b. Forest

Statistics: Bonner County, |daho. Forest Survey Release No. 7; A
August 1938 Progress Report. USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 31p.

U S. Departnent of Agriculture, Forest Service. 1938c. Forest
Statistics: Benewah County, |daho. Forest Survey Release No. 8; A
Septenber 1938 Progress Report. USDA, Forest Service, Northern
Rocky Mountain Forest and Range Experiment Station, Mssoula, M.
3op.

U S. Departnent of Agriculture, Forest Service. 1938d. Forest
Statistics: Kootenai County, |daho. Forest Survey Rel ease No. 9;
A Decenber 1938 Progress Report. USDA, Forest Service, Northern
Rocky Mountain Forest and Range Experinent Station, Mssoula, M.
35p.

U S. Departnent of Agriculture, Forest Service. 1938e. Forest
Statistics: Latah County, Idaho. Forest Survey Release No. 10; A
January 1938 Progress Report. USDA, Forest Service, Northern
Rocky Muntain Forest and Range Experinent Station, Mssoula, M.
32p.

U S. Departnent of Agriculture, Forest Service. 1938f. Forest
Statistics: Shoshone CountF%/, | daho. Forest Survey Release No. 11,
A February 1938 Progress Report. USDA, Forest Service, Northern
Rocky Mountain Forest and Range Experinent Station, Mssoula, M.
32p.

U S. Departnent of Agriculture, Forest Service. 1938g: Forest
Statistics: Nez perce County, |daho. Forest Survey Rel ease No.
12; A March 1938 Progress Report. USDA, Forest Service, Northern
Rocky Mountain Forest and Range Experinent Station, Mssoula, M.
28p.

U S. Departnent of Agriculture, Forest Service. 1938h. Forest,
Statistics: Lews County, |daho. Forest Survey Release No. 13; A
May 1938 Progress Report. USDA, Forest Service, Northern Rocky
Mount ai n Forest and nge Experinent Station, Mssoula, M. 28p.

U S. Departnent of Agriculture, Forest Service. 1938i. Forest
Statistics: Cearwater County, |daho. Forest Survey Rel ease No.
14, A June 1938 Progress Report. USDA, Forest Service, Northern
Rocky Mountain Forest and Range Experinent Station, Mssoula, M.
35p.

U S. Departnent of Agriculture, Forest Service. 1938j. Forest
Statistic's: ldaho County, I|daho. Forest Survey Release No. 15; A
Septenber 1938 Progress Report. USDA, Forest Service, Northern
Rocky Mountain Forest and Range Experinent Station, Mssoula, M.

{03




31p.

U S. Department of Agriculture, Forest Service. July 1938k. The

Forest Survey of the Douglas-fir region. USDA, Forest Service,

gamflc Nort hwest Forest and Range Experinent Station, Portland,
. 9p.

U S. Department of Agriculture, Forest Service. April 1941a.
Northern |daho's Forest Problem 1941. Forest Survey Rel ease No.
19; Progress Report of the Forest Survey, USDA, Forest Service,
Northern Rocky Muntain Forest and Range Experiment Station,

M ssoula, M. Published in cooperation with the University of

| daho Forest School, 24p. nap.

U S. Departnment of Agriculture, Forest Service. August 1941b.
Forest Statistics for Northern |daho. Nunber 1. Forest Survey
Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experiment Station, Mssoula, Mt. 17p.

U S. Department of Agriculture, Forest Service. Cctober 1941c.

Forest Statistics for Lincoln County, Mntana, Nunber 2. Forest
Survey Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 13p.

U S. Department of Agriculture, Forest Service. Cctober 1941d.

Forest Statistics for Flathead County, Mntana, Nunber 3. Forest
Survey Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 13p.

U S. Department of Agriculture, Forest Service. Decenber 1941le.
Forest Statistics for Lake County, Mntana, Nunber 4. Forest
Survey Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 13p.

U S. Departnent of Agriculture, Forest Service. Decenber 1941f.
Forest Statistics for Sanders County, Montana, Nunber 5. Forest
Survey Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 13p.

U S. Departnent of Agriculture, Forest Service. Decenmber 19%41g.
Forest Statistics for Mneral County, Mntana, Nunmber 6. Forest
Survey Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 14p.

U S. Departnent of Agriculture, Forest Service. Decenmber 1941h.
Forest Statistics for Mssoula County, Mntana, Nunber 7. Forest
Survey Statistical Service, USDA, Forest Service, Northern Rocky
Mount ai n Forest and Range Experinent Station, Mssoula, M. 14p.

U.S. Departnent of Agriculture, Forest Service. Mirch 1942a.

An analysis of National Forest range problenms in northeastern
California, USDA Forest Service, Region 5 and California Forest
and Range Experinent Station, Berkeley, Ca.

[o¥



U S. Departnment of Agriculture, Forest Service. June 1942b.

H ghlights of the Mssoula County Forest situation, Number 8.
Forest Survey Statistical Service, USDA, Forest Service, Northern
Rocky Muntain Forest and Range Experiment Station, Mssoula, M.
15p.

U S. Departnent of Agriculture, Forest Service. June 1942c.

H ghlights of the Forest situation in Lewis and Oark County
west of the Continental Divide), Number 9. Forest Survey
tatistical Service, USDA Forest Service, Northern Rocky

Mount ai n Forest and Range Experinent Station, Mssoula, M. 14p.

U . S. Department of Agriculture, Forest Service. June 1942d.

H ghlights of the Forest situation in Deerlodge County (west of
the Continental Divide), Nunber 10. Forest Survey Statistical
Service, USDA, Forest Service, Northern Rocky Muntain Forest and
Range Experinent Station, Mssoula, M. 14p.

U.S. Department of *Agriculture, Forest Service. June 1942e.

H ghlights of the Forest situation in Silverbow County (west of
the Continental Divide), Number 11. Forest Survey Statistical
Service, USDA, Forest Service, Northern Rocky Muntain Forest and
Range Experinent Station, Mssoula, M. 14p.

U S. Departnent of Agriculture, Forest Service. June 1942f.

H ghlights of the Forest situation in Powell County, Nunber 12.
Forest Survey Statistical Service, USDA Forest Service, Northern
Rocky Muntain Forest and Range Experiment Station, Mssoula, M.
15p.

U S. Department of Agriculture, Forest Service. June 1942g.

Hi ghlights of the Forest situation in Ganite County, Nunber 13.

Forest Survey Statistical Service, USDA Forest Service, Northern
Rocky Mountain Forest and Range Experinment Station, Mssoula, M.
14p.

U S. Departnent of Agriculture, Forest Service. June 1942h.

Hi ghlights of the Forest situation in western Mntana, Nunber 14.
Forest Survey Statistical Service, USDA Forest Service, Northern
Rocky Mountain Forest and Range Experiment Station, Mssoula, M.
19p.

U S. Departnent of Agriculture, Forest Service. June 1943a.

Hi ghlights of the Forest situation in Chouteau County, Nunber 15.
Forest Survey Statistical Service, USDA Forest Service, Northern
Rocky Muntain Forest and Range Experiment Station, Mssoula, M.
15p.

U S. Departnent of Agriculture, Forest Service. Septenber 1943b.
H ghlights of the Forest situation in Fergus County, Nunber 16.
Forest Survey Statistical Service, USDA, Forest Service, Northern
Rocky Mountain Forest and Range Experiment Station, Mssoula, M.
15p.

[0S



U S. Departnent of Agriculture, Forest Service. Cctober 1943c.

H ghlights of the Forest situation in Judith Basin County, Nunber
17. Forest Survey Statistical Service, USDA, Forest Service,
Northern Rocky Mountain Forest and Range Experinment Station,

M ssoula, M. 1sp.

U S. Departnment of Agriculture, Forest Service. ril 1944.

Hi ghlights of the Forest situation on the National Forests of
west ern Montana, Number 18. Forest Survey Statistical Service,
USDA, Forest Service, Northern Rocky Muntain Forest and Range
Experi ment Station; Mssoula, M. 26p.

U S. Departnent of Agriculture, Forest Service. March 1946.
Forest areas, tinber volunes and vegetation types in California.
Forest Survey Release No. 4. USDA, Forest Service, California
Forest and Range Experinent Station, Berkeley, Ca. 59p.

U S. Departnment of Agriculture, Forest Service. Decenber 1954.
Forest statistics for California. Forest Survey Rel ease No. 25.
USDA, Forest Service, California Forest and Range Experinent
Station, Berkeley, Ca. s6ip.

U.S. Department of Agriculture, Forest Service. 1959a. Tinmber

managenent plan: Beaverhead National Forest, Ruby-Madison Wrking

I\O/Irc' e,I I\/b'(}ttana. 2410 Plans, USDA, Forest Service, Region One,
ssoul a, :

U.S. Department of Agriculture, Forest Service. 1959b. Ti nber
managenent plan: Helena National Forest, Helena Wrking Crcle,
Mbnt ana. 2410 Plans, USDA, Forest Service, Region One, Mssoula,

U.S. Department of Agriculture, Forest Service. 1959c. Tinber
managenent plan: Helena National Forest, Lincoln working Grcle,
I\I\;tbnt ana. 2410 Plans, USDA, Forest Service, Region One, Mssoul a,

U.S. Departnent of Agriculture, Forest Service. 1959d. Ti nber

management plan: Gallatin National Forest, Gallatin Wrking

I\O/Irc' e,I I\/bp/ttana. 2410 Plans, USDA, Forest Service, Region One,
ssoul a, :

U S. Departnment of Agriculture, Forest Service. 1960a. Ti nber

managenent plan: Gallatin National Forest, Yell owstone WrKking

I\ClArcl e,I I\/blctt ana. 2410 Plans, USDA, Forest Service, Region'One,
ssoul a, :

US. Departnent of Agriculture, Forest Service. 1960b. Tinmber
managenent plan: Lew s and Oark National Forest, Four Rivers
Wrking Grcle, Mntana. 2410 Plans, USDA, Forest Service, Region
One, ssoula, M.

U S. Department of Agriculture, Forest Service. January 1977.
Proceedings of the western juniper ecology and nanagenent

106




wor kshop, Bend, Oregon. USDA, Forest Service General Techni cal
Report PNW74. Pacific Northwest Forest and Range Experinent
Station, Portland, O.

U S. Department of Interior, Geological Survey. 1898. Annual
reports of the Department of the Interior. USDI, Geol ogical
Survey, 19th Annual Report, Part |, Washington, D.C pp.122-127.

U S. Department of Interior, Geological Survey. 1931. Land
classification of the central Geat Plains Part |-5. USD,
CGeol ogi cal Survey, Washington DC.

U S. Department of Interior, GCeological Survey. 1934a. Land
classification southwest Wom ng. DI, Geol ogical Survey,
Washi ngton DC. 1 map.

U.S. Department of Interior, Geological Survey. 1934b. Land
cl assification' northwest Woning. DI, Geol ogical Survey,
Washi ngton DC. 1 map.

U. S. Departnent of Interior, National Park Service. 1945,
Vegetation type nmap, part of the master plan for Yellowstone
National Park. USDI, National Park Service, Branch of Forestry,
Washi ngton pC. 2 maps.

Vale, Thomas R 1975. Presettlenent vegetation in the sagebrush-
grass area of the Inter-nountain west. Journal of Range Managenent
Vol . 28(1), pp. 32-36.

Van Hooser, Dwane D., Noel D. Cost & H de Lund. 1993. The
history of the forest survey programin the United States. In:
Forest resource inventory and nonitoring and renote sensing

t echnol ogy; proceedings of the | UFRO Centenni al Meeting Aug. 31-
Sept. 4, 1992. Japan Society of Forest Planning Press, Faculty of
Agriculture, Tokyo University of Agriculture and Technol ogy, 3-4-
8 Sai wai cho, Fuchu, Tokyo, 183 Japan. pp. 19-27.

Weslander, A E. & Herbert A Jensen. March 1946. Forest Areas,

ti mber volumes and vegetation types in California. Forest Survey
Rel ease No. 4 USDA, Forest Service, California Forest and Range
Experinent Station, Berkeley, Ca. 32p.

Wlson, Alvin K 1962. Tinber resources of |daho. Forest Survey
Rel ease Nunber 3, USDA Forest Service, Internountain Forest and
Range Experinment Station, Ogden, U. 42p map.

Wlson R C August 1941. Ve%et ation types and forest conditions
of Douglas, O nsby and southwestern washoe Counties, Nevada.
Forest Survey Release No. 2. Forest Survey Statistical Service,
USDA, Forest Service, California Forest and Range Experi ment
Station, Berkeley, Ca.

winward, A.H 1984. Fire in the sagebrush-grass ecosystem - The
ecol ogi cal setting. In: Proceedings of a synposium ngel and

107




Fire Effects. edited by Ken Sanders & Jack Durham et al. USDI,
Bureau of Land Managenent, ldaho State O fice, Boise, |d. pp. 2-
6.

Wl f, Harry M May 1937. Forest Statistics for Crook County,
Oregon. USDA, Forest Service, Pacific Northwest Forest
Experiment Station, Portland, O. 13p.

Wolley, Ralf R 1946. Coudburst floods in Uah, 1850-1938.
Geol ogi cal Survey Water-supply Paper 994. USDI, Geol ogi cal
Survey, Wshington DC. 128p. map. (conpiled by Conservation
Branch, 1931).

Wrk, Herman. 1913. The Salnon Forest, its resources and their
relation to the comunity. Msters Thesis, Pennsylvania State
Col l ege, State College, Pa.

Wight, Henry A 1984. Effects of fire on grasses and forbs in
sagebrush-grass comunities. In: Proceedings of a sirrpom um
Rangel and Fire Effects. edited by Ken Sanders & Jack Durham et
ald. USDI, Bureau of Land Managenent, Ildaho State O fice, Boise,
[d. pp. 12-21.

Young, James A & Jerry D. Budy. July 1979. H storical use of
Nevada' s pinyon-juni per woodl ands. Journal of Forest Hi story Vol.
23; No.3, pp. 112-121.

Youngbl ood, Andrew P., Wayne G Padgett & Alma H winward. Decenber
1985. Riparian conmunity tg/pe cl assification of eastern Idaho -
western Wom ng. R4 Ecol-85-01, USDA Forest Service,

| nt ernountai n Regi on, QOgden, Ut. 78p.

zach, L.W & S.B. Hutchinson. undated. The Forest situation in
Raval | i County, Mntana. Forest Survey Statistical Service, USDA,
Forest Service, Northern Rocky Forest and Range Experinent
Station, Mssoula, M. 48p.

(08



