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Introduction

Non-forest vegetation on Boise and Sawtooth National Forests  has received relatively little systematic

inventory and classification attention.  A number of vegetation and community classification studies are

potentially applicable to woodland, shrubland, and grassland vegetation on the Forests (e.g., Mueggler

and Harris 1969; Hironaka et al. 1983; Tisdale 1986; Johnson and Sim on 1987; Rust 1999; Rust et a l.

2000; Rust et al. 2001) or have been conducted on the Forests but are limited in geographical or biological

scope (e.g., Lewis and Riegelhuth 1964; Roberts 1971; Schlatterer 1972).  Nearly 23 and 50 percent,

respectively, of the area of the Boise and Sawtooth is upland non-forested potential natural vegetation

(Boise, Payette, and Sawtooth National Forests 2000).  These woodland, shrubland, and grassland plant

comm unities represent important plant and animal species habitats, provide basic natural resource

comm odities, and constitute important components of biological diversity.  A systematic, Forest-wide

classification of upland non-forest vegetation will assist management by providing consistent information

on the composition and structure of these comm unities; provide basic information on the distribution and

abundance of plant species (common and rare); increase understanding of the influence of fire, grazing,

and exotic species introductions; and increase knowledge of the potential of this vegetation to provide key

species habitats.

This project focuses particularly on native shrub-dom inated plant communities of the Boise and Sawtooth

National Forests.  The objective of the project is to produce a field guide to upland non-forest vegetation

on Boise and Sawtooth National Forests.  The field guide will summ arize the composition, structure,

environm ental setting, and m anagem ent considerations of upland non-fores t vegetation on the Forests. 

The goal is to produce a guide that will be applicable to vegetation managem ent planning and evaluation

needs and assist in the characterization and inventory of key plant and animal species habitats.

The purpose of this report is to summarize the current status of the upland non-forest vegetation inventory

and classification project.  The multi-year project has grown to incorporate an earlier study of the

low-elevation shrub-steppe and grassland vegetation on Boise National Forest (Rust 2003).  Specific

objectives of the report are to: (1) develop an initial description of the physical characteristics of the study

area, (2) provide detailed documentation of sample site selection, and (3) provide a summ ary of initial

analysis of vegetation data.

Study Area

The study area encom passes areas of non-fores t potential natural vegetation on Boise and Sawtooth

National Forests.  This area extends from  the W est Mountains in the northwest portion of the study area to

the Sublett Mountains in the southeast (Figure 1).  The are encompasses a high level of biological

diversity.  Rare plant and anim al species known or expected to occur with in the study area are listed in

Table 1.

Geology: The Cretaceous pluton of the Idaho Batholith is the dominant geological formation within the

study area.  The batholith extends from the Soldier Mountains, through the Smokey, Boise, and northern

Salmon River mountains (Figure 2).  The massive plutonic batholith formed about 63-135 m illion years

ago. Characteristic rocks are:  granite, quartz monzonite, monzonite, grandodiorite, quartz diorite, and

diorite.  Key bedrock and surfic ial inclusions with in the extensive batholith include Miocene Columbia

Plateau flow basalt of the W eiser embayment located on the west slope of the W est Mountains; recent

flow basalt of the Smith Prairie/South Fork Boise River region; and Quaternary glacial dr ift of the Sawtooth

Valley, upper Bear Valley Creek, Elk Creek , Johnston Creek , and South Fork Salmon R iver. 

Eocene mixed siliceous and basaltic ejecta, flows, and reworked volcanic debris of the Challis Volcanics

formation is second most prevalent.  The formation occurs on the eastern edge of the study area, in the

southern Pioneer, Smokey, and W hite Knob mountains.  The western edge of the Challis Volcanics region

(in the Pioneer Mountains, eastern Smokey Mountains, and Boulder Mountains) is intricately intermixed
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with older Paleozoic thrusted marine sedimentary rocks (Figure 2).

In the south, Snake River Plain rhyolite is the prominent rock  on the slopes of the South Hills Mountains. 

These silicic welded tuff, ash, and flow rocks of Pliocene origin are interrupted by older Paleozoic marine

sedimentary and metamorphic rocks.  The Albion, Black Pine, and Sublett mountains encompass a

diverse mosaic of Precambrian igneous metamorphic rock, Paleozoic marine sedimentary deposits,

Cretaceous batholithic rock, and late Tertiary and Quaternary fluvial and colluvial deposits.

Climate: The study encom passes a broad clim atic  gradient, from the prevalence of a Pacific m aritime

climatic regime in the northwestern portion of the study area to a hot, dry continental regime in the

southeastern portion.  Figure 3 provides an overview of mean annual precipitation, minimum temperature,

and maximum  temperature.  Coarse patterns in the distribution of climatic regimes within the study area

are sum marized using a modified Koppen system climatic classification (Godfrey 1999).

 

The Pacific maritime-influenced climate of the northwestern portion of the study area is primarily affected

by the seasonal movem ent of two opposing weather systems (Ross and Savage 1967).  From the late fall

to early spring m onths, the clim ate is influenced by cool, m oist Pacific m aritime air.  Periodically this

westerly flow is interrupted by outbreaks of cold, dry, continental air from Canada normally blocked by

mountain ranges to the east.  During the summer m onths, the westerly winds weaken and a Pacific high

pressure system  becomes dominant, resulting in decreased precipitation, and more continental clim atic

conditions.

The west-central portion of the study area (including the West, Boise, western Salmon R iver, Smokey, and

Soldier mountains) is generally characterized by (relatively) long, warm summers (at least four months

with mean temperature greater than 50 F) and mild or cool winters (Appendix 1, climate charts for

Anderson Dam, Arrowrock Dam, Boise, Cascade, Fairfield, Garden Valley, Hailey, and Lowman).  In the

northern and eastern portion of the study area (encom passing the eastern Smokey, eastern Salmon River,

and Boulder mountains and Sawtooth Range) summ ers are (relatively) short (less than three, to only one,

months with mean temperature greater than 50 F) and winters are cold (Appendix 1, climate charts for

Deadwood Dam, Galena, and Yellow Pine).  Precipitation throughout this central mountainous region of

the study area typically occurs as snow during the winter months.  Summer months are comparatively dry.

The eastern and southeastern portions of the study (including the South Hills, Albion, Blackpine, and

Sublett mountains; Raft River Range; and Sawtooth Valley) are characterized by warm summers and cold

winters.  Mean annual precipitation is comparatively evenly distributed throughout the year (Appendix 1,

clim ate charts for Grouse Creek, Malad City, and Strevell).  Precipitation typically occurs in the early

summ er months when convective showers are comm on.  Winters are relatively dry.  High mountainous

areas of this portion of the study area (Sawtooth Valley) are distinguished by com paratively short

summers (Appendix 1, climate charts for Middle Fork Lodge and Stanley).

Disturbance History: The primary disturbance factors within shrubland habitats on the study area are fire

and domestic and wild ungulate foraging.  The perimeters of major wildfire events (1908 - 2003) within the

study area are shown in Figure 4 (Strom et al. 1998).  Major recent fires that burned in non-forest

vegetation on Boise National Forest include: 8 th Street (1996), W hiskey (1995), Thunderbolt (1994), Rabbit

Creek (1994), Bannock (1994), Star Gulch (1994), and Foothills  (1992) fires.  Large areas of the Danskin

Mountain foothills and Middle Fork Boise River breaklands have burned in multiple wildfire events.

W estward-bound cross country immigrants traveled the study area on several different routes during the

period (circa) 1840 -1860 (Hutchison and Jones 1993).  Yensen (1980) estimates 250,000 head of

livestock crossed the Snake River Plain annually during the peak years of westward migration.  A large

percentage of these animals trailed, bedded, and grazed on lower slopes and valley bottoms within the

study area.

A principal attraction to settlement within the study area during the mid- to late-1800's was the great
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abundance of grass and plentiful supply of water (Campbell 1969).  Rust and Coulter (2000) summarize

the history of livestock grazing in Cassia County, which encompasses southern portions of the study area,

including eastern South Hills , Alb ion, Blackpine, and western Sublett mountains.  Though this is only a

portion of the study area, the grazing history of this area provides a general portrait of the historic patterns

of livestock grazing throughout the lower elevation portions of the study area.

The number of cattle in the Cassia County area grew rapidly between the period 1871 - 1885

(Roberts-W right 1987; Estes 1977).  It is difficult to derive precise values for the number of cattle within the

study area during this period, due to (for example) the distances herds were driven (often between state

and county jurisdictions), the use of steers (and later wethers), and (prior to the development of rail) the

occurrence of overland cattle drives (Yensen 1980).  Estes (1977) estimates 230,000 head of cattle and

several thousand horses were present on rangelands within the study area and surrounding vicinity.  For

reference, numerous single operations managed more head of cattle than are currently reported for the

entire county (Estes 1977; USDA National Agricultural Statistical Service 2000; Rust and Coulter 2000).

By the early 1890's, as cattle herds were severely diminished due to depletion of forage resources,

drought, and a series of severe winters, sheep began to increase (Estes 1977; Clark 1995; Ogle and

DuMond 1997).  In 1895, for example, 85,000 sheep are reported to have occurred in the Goose Creek

drainage of the study area (Clark 1995).  Roberts-W right (1987) estimates that approximately 72 families

ran sheep in the area with bands of 2,500 - 3,500 head (approximately 216,000 head total; an order of

magnitude more than are present in recent decades).  Overgrazing by sheep and cattle  was prevalent in

the early 1900's, a period of compounded loss of rangeland resources due to the conversion of valley

bottom sites to agricultural cultivation.

During the period 1920 -1934, below normal precipitation followed by severe drought and overstocking

(resulting from response to post World W ar I market opportunities and financial pressures of the Great

Depression) caused severe overgrazing in southern Idaho (Yensen 1980; Pechanec et al. 1937).  W ith the

passage of the Taylor Grazing Act in 1934 the era of the open range came to close.  The number of cattle

on rangelands within Cassia County peaked most recently in 1959 (USDA National Agricultural Statistical

Service 2000).

In recent years concern has increased over the accelerated lose of sagebrush-steppe vegetation (in

particular) due to the compounding effects of livestock grazing, exotic annual grass abundance, and

wildfire.

Sample Site Selection

Methods:  The study area consists of shrubland non-forest habitats on Boise and Sawtooth National

Forests.  Plant comm unity classification and inventory study sites are identified through stratified random

and expert opinion processes.  A brief step-wise description of the geographical information system (GIS)

based process of selecting sam ple sites follows.  Decisions made through the process are discussed in

more detail below.

The stratified random selection of sample sites involved the following steps:  (1) Areas of non-forest

vegetation were identified using the Idaho GAP Program vegetation coverage, Idaho Land Cover

(Landscape Dynamics Lab 1999) for Idaho portions of the study area and Intermountain Region Land

Cover and Characterization (Homer et al. 1995) for the portion of the study area located in Utah.  (2) G IS

layers for major lithology (Bond and W ood 1978, Jensen et al. 1997), elevation class, and watershed

boundaries (defined as fourth code hydrological unit boundaries) were combined within the areas of non-

forest vegetation (Figure 5).  (3) The coverage of combined environm ental strata was converted to

polygonal regions.  (4) Regions equal to, or larger than, 720 30 x 30 meter pixels (approximately 160

acres) were selected randomly.  The number of random selections made for each unique strata was

proportional to the relative abundance of the respective strata.  Each strata with a polygonal region of this
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size was represented by at least one randomly selected polygon.  (5) The largest polygonal region was

selected as the study site to represent unique strata (i.e., unique lithology-elevation-watershed

combinations) that have no regions equal to, or greater than, 720 pixels.  The minimum  area for selection

was set as 90 30 x 30 meter pixels (approximately 20 acres).  Thus, the portion of potential environmental

strata that are only represented by polygonal regions less then 90 pixels in size were not selected for

sampling.

Discussion: Areas of non-forest vegetation were identified by using Landscape Dynamics Lab (1999) and

Hom er et al. (1995).  The focus of this study is shrubland natural vegetation and habitats .  In principal it is

awkward to use spatial information on existing vegetation cover (such as Landscape Dynamics Lab (1999)

and Homer et al. (1995)) to determine the distribution of potential natural vegetation.  For example, high

quality, late-seral Artem isia  shrub-steppe is often classified in remote sensing projects as grassland

vegetation.  This is not unexpected as the shrub cover in these stands is often low while the grass and

forb cover is high.  The use of spatial information on existing vegetation cover is necessary, however, as

there appears to be no adequately detailed spatial information on the distribution of potential natural

vegetation.

A list of the covertypes selected to represent potential natural non-forest vegetation within the study area

is in Appendix 2.  A liberally wide interpretation of “non-forest” was employed to avoid errors of omission

inherent in the vegetation coverages, to achieve independence of underlying classification concepts

represented in the vegetation mapping projects, and to avoid bias toward particular seral stages of

shrubland vegetation.  Particular difficulty was encountered with the Landscape Dynamics Lab (1999)

class, “herbaceous burn” (# 3106).  This class was included in the first selection of areas of “non-forest”. 

Areas classified as “herbaceous burn”, however, were later removed from consideration for selection as

study sites when it was determined that the class is applied to both areas of potential natural shrubland

and forest.  This step in the selection process eliminated early-seral shrubland stands located in the lower

Middle Fork Boise River drainage and Danskin Mountains foothills.

Three major environmental factors were selected to stratify the study area: lithology, elevation, and

watershed.  Lithology (taken from Jensen et al. 1997; Bond and W ood 1978) provides a summ arized

representation of plant parent materials and is often correlated to general characteristics of the landform

and topography.  The watershed boundaries provide a basic geographic control on the distribution of the

sample sites.  W atershed, coupled with elevation, is representative of m ajor climatic  patterns.  Elevation is

highly correlated with basic environmental factors such as soil and air moisture availability and

temperature.  These three factors were selected for the stratification as they appear ( in com bination) to

provide suffic ient detail regarding the distr ibution of shrubland habitats  with in the study area while

maintaining a level of generality that is required to identify logistically manageable study areas.

The spatial combination of lithology, elevation, and watershed within the study area gives rise to 627

unique strata.  Of these, 259 s trata (41 percent of the total) are represented by polygonal regions that are

greater than or equal to 720 pixels (approximately 160 acres).  Fourteen of these strata occur over more

than one percent of the study area and are represented by multiple random selections.  The remaining

245 strata are represented by a single random selection.  Two hundred, thirty-eight of the strata (38

percent of the total) are only represented by polygonal regions that are less than 720 pixels (160 acres)

but greater than or equal to 90 pixels (20 acres).  Each of these strata are represented by the one largest

region of the respective strata.  Approximately 21 percent (130) of the strata are only represented by

polygonal regions that are less than 90 pixels in size.  None of these strata were selected for sam pling. 

W hile some of these strata may represent interesting, unique settings on the ground, the majority appear

to represent spatial noise created through the process of combining information on lithology, elevation,

and watershed boundary.  The underlying objective of this mixed selection strategy is to provide random

selection of the major, most abundant strata while also preserving representation of the diversity of

different shrubland habitats.  In all, 516 polygonal regions (or sites) were selected for sam pling (Figure 6).
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Field Data

Shrubland plant community composition data from  2002 and 2003 field seasons were combined with data

collected within (or adjacent) the study area in previous years through a range of d ifferent projects

(Mancuso 2001; Mancuso and Moseley 1997; Miller and Rust 2002; Murphy 2002; Rust 1995a, 1995b,

and 1999; Rust and Coulter 2000; Rust and M iller 2003; Rust et al. 2003, 2001, and 2000).  These data

were reviewed and analyzed with the fo llowing objectives: (1) review and test the flow of data

managem ent and analysis, (2) if possible contribute to an initial classification, (3) generate lists of plant

species and comm unities within the study area, (4) compile field keys, and (5) identify initial questions

regarding the classification.

Field Methods: Plant community composition data were collected on 0.1 acre fixed-area plots using

standard plant community ecology methods (Bourgeron et al. 1992; USDA Forest Service 1992). P lots

were located to represent the range in composition and structure observed within each survey site.  The

location of plots was recorded in the field using navigation grade geographical positioning system (GPS)

units (e.g., Garm in 12XL) and by hand on 1:24,000 USGS quadrangles.  The data card and data

dictionary used in 2003 field season is provided in Appendix 5.

Analysis: Data for 248 plots from sites with potential bearing on the project were compiled.  Five hundred

and six species are reported for the plots selected for analysis.  A plant species list generated from these

data is provided in Appendix 3.  The shrubland plant associations observed within these data are

sum marized in Table 2. 

Statistical analyses were conducted using PC-ORD (McCune and Mefford 1999).  Absolute percent cover

data were converted to relative abundance values.  Only species that occur on five percent of the plots

were considered for the initial analyses.  Key indicator species (Acer glabrum, Artemisia arbuscula ssp.

thermopola, Artemisia frigida, Artemisia longiloba, Artemisia nova, Artemisia rigida, Artemisia tripartita,

Artemisia tridentata var. wyomingensis, Artemisia tridentata ssp. xericensis, Carex hoodii, and

Glossopetalon nevadense) that are relatively rare in the data set as a whole were added back into the

data set for final analyses.  One hundred and thirty species occurring on 248 plots were included in the

final data matrix.  Hierarchical cluster analysis was completed on the relative abundance data using the

Sorensen distance measure (or Bray-Curtis coefficient), with the flexible beta linkage method ($ = -0.25). 

Twenty-four groups were (arbitrarily) requested on the basis that this is the number of associations

represented by two or more plots (Table 2).

Multi-response permutation procedures (MRPP) were used to test the significance of the cluster analysis

grouping.  MRPP was executed using Sorensen (Bray-Curtis) distance measure.  One group from the

cluster analysis (label 188) was eliminated from the analysis as it includes only one sample.  The MRPP

test statistic (T = -68.26) suggests that separation between groups is significant (p < 0.001).  Though

considerable heterogeneity within groups appears to be present, the chance-corrected within-group

agreem ent was relatively high (A = 0.37) for com munity ecology data (McCune and Grace 2002).

Indicator species analysis was conducting using the method of Dufrene and Legendre. (1997, as cited by

McCune and Grace 2002).  As with MRPP, group 188 was eliminated from this analysis as it contains only

one species.  A Monte Carlo test of the significance of observed maximum  indicator values was executed

on the 247 x 130 plots by species data matrix with 1000 permutations.  Fifty-one species are identified

through the analysis as having particularly significant indicator value (p < 0.05) in this set of community

composition data (Table 4, Appendix 4).  Species indicator values are listed by cluster analysis group in

Table 5, Appendix 4.

Ordination of the data was conducted using non-m etric multidimensional scaling (NMS) on the relative

abundance 248 x 130 plots by species data m atrix.  The analysis was conducted using Sorensen (Bray-

Curtis) distance measure for the determination of three axes through 200 iterations with a stability criterion

of 0.0001.  Initial coordinates for three axes were selected from the best solution of 15 runs on the basis of
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a Monte Carlo random ization test of 30 runs (p = 0.0323).  In the final solution of 200 iterations stress is

17.265; instability is 0.00137.  Though the solution appears stable, the re liability of the solution is

questionable (using Clark’s  rule of thumb as cited by McCune and Grace 2002).  The cluster analysis

grouping corresponds fairly well to the NMS ordination of plots.  Additional investigation of the correlation

of ordinations axes to environmental variables was not attempted.

Discussion: The initial analysis of composition data appears to produce m eaningful results.  In-depth

analyses were not warranted at this time, however, as the current data is a small portion of what the

project is expected to generate (most of the sampling for the project will occur in the coming field season)

and provides spotty geographic and environmental representation of the study area as a whole.  This said,

the initial results readily provide lists of comm on plant species and key indicator species within the study

area.

In Table 3 the percent of plots within each cluster analysis group is listed by plant association.  It is

interesting to note the differential affinity of cluster analysis group to plant association (or series).  For

example, plots in group 1 have a strong affinity to Artem isia arbuscula associations.  This shrub and an

array of perennial forbs are the strongest indicator species of the group (Table 5, Appendix 4).  The

strongest perennial grass indicator species is Poa secunda.  Conversely, group 5 traverses numerous

shrubland series, but has a consistent affinity to associations in which Festuca idahoensis  is the dominant

perennial grass species.  The strongest indicator species in this group are Festuca idahoensis  and an

array of perennial forbs.  These results suggest potential differences between the assignment of plots to a

classification of potential natural vegetation versus assignment to a covertype classification (based on the

frequency and dominance of species) and may address questions such as the significance of differences

between shrubland vegetation versus shrub herbaceous vegetation (Grossman et al. 1998; Anderson et

al. 1998; Reid et al. 2002).  Surely, more questions arise than are answered in these results regarding the

defining break-points of key indicator species.  For example, what are the breaks in the abundance of

Purshia tridentata versus Symphoricarpos oreophyllus that define ARTRV-PUTR/AGSP versus ARTRV-

SYOR/AGSP?  W hat are the distinguishing environmental parameters of these associations?
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Figure 1.  Boise and Sawtooth National Forests study area.  The non-fores t vegetation inventory and classification study area is shown in relation to

major landmarks, cities and towns, highways, and county lines.
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Figure 2.  Geology of the Boise and Sawtooth National Forests .  Geological mapping units  are adapted from Bond and W ood (1978) and Jensen et al.

(1997).  The key to the figure follows on the next page.
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Figure 2 (continued).  Key to Geology of the Boise and Sawtooth National Forests.
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Figure 3.  Climate overview.  Patterns of mean annual precipitation, minimum temperature, and maximum

temperature on the Boise and Sawtooth National Forests study area are shown in relation to locations of

selected weather stations.
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Figure 4.  Fire on Boise and Sawtooth National Forests.  The perimeters of recent and historic fires within the study area are shown by age class.  The

area of recent fires that burned in non-forest vegetation are labeled (where the nam e is known).
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Figure 5.  Summ ary of study site selection.  Spatial data layers employed in the selection and stratification of areas of non-forest vegetation are shown

(clockwise: non-forest vegetation, watershed (sixth hydrological unit code), major lithology, and elevation class).  Class values for watershed and

elevation class are listed in the accom panying table.  Major lithology adapted from Jensen et al. (1997).
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Figure 5 (continued).  Summary of codes.  Data values for watershed and elevation coverages are listed.

Data Layer Code Description

W atershed (watershed name) 1 South Fork Salmon

2 Lower Middle Fork Salmon

3 No rth Fork  Payette

4 W eiser

5 Upper Middle Fork Salmon

6 Upper Salmon

7 Midd le Fork  Payette

8 So uth  Fork Paye tte

9 Pa yette

10 Big Lost

11 North and M iddle Fork Boise

12 Boise-mores

13 Big Wood

14 South Fork Boise

15 Lower Boise

16 Litt le W ood

17 Lake W alcott

18 Camas

19 C. J . Strike  Re servoir

20 Uppe r Snake-rock

21 Sa lmo n Falls

22 Ra ft

23 Curlew Valley

24 Goose

102 Northern G reat Salt Lake  Desert

Elevation (range) 1 688.00 -  950.75

2 950.75 - 1213.50

3 1213.50 - 1476.25

4 1476.25 - 1739.00

5 1739.00 - 2001.75

6 2001.75 - 2264.50

7 2264.50 - 2527.25

8 2527.25 - 2790.00

9 2790.00 - 3052.75

10 3052.75 - 3315.50

11 3315.50 - 3578.25

12 3578.25 - 3841.00
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Figure 7.  Location of selected study sites.  The location of study sites is shown in relation to the study area boundary, major cities and towns, and

major rivers.
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Table 1.  Sensitive plant and animal species with potentia l for occurrence within the study area.  Sensitive plant and anim al species that m ay occur in

within the Boise and Sawtooth National Forests study area are listed with global and state ranking.  The element code (a unique key identifier) used by

Idaho Conservation Data Center (2004) is a lso shown.  A.  Plants.  B. Anim als

A. Plants

Species Common Name Global

Rank

Sta te

Rank

Element Code

Allium madidum swamp onion G3 S3 PMLIL021E0

Allium  tolm iei va r persim ile Tolmie's onion G4T3 S3 PMLIL022C1

Allium aaseae Aase's onion G3 S3 PMLIL02010

Artemisia cam pestris ssp. bo rea lis var. purs hii Northern sage wort G5T5 S1 PDAST0S0D3

Astragalus mulfordiae Mulford's milkvetch G2 S2 PDFAB0F5Q0

Astragalus purshii var ophiogenes Snake R iver milkvetch G5T3 S3 PDFAB0F7A5

Astragalus cusickii  var packardiae Packard's milkvetch G5T1 S1 PDFAB0F2N3

Astragalus atratus var inseptus mou rning milkvetch G4G5T3 S3 PDFAB0F0Z2

Astragalus newberryi var. castoreus Newb erry's milkvetch G5T5 S2 PDFAB 0F5Y4

Astragalus vexil li flexus var. nubilus W hite Clouds milkvetch G4T2 S2 PDFAB0F9E1

Bryum calobryoides Beautiful bryum G3 SH NBMU S1A1W 0

Calam agrostis tweed yi Cascad e reedgrass G3 S2 PMPOA17150

Ca mass ia cusickii Cusick's camas G4 S2 PMLIL0E010

Ca rex s tram iniform is Mt. Shasta sedge G4 S2 PMCYP03D10

Ca rex b rew eri va r. pad doensis Brewer's sedge G4T4 S2 PMCYP03242

Ca stilleja p ulch ella beautiful Indian paintbrush G3G4 S2 PDSCR0D2N0

Ca stilleja christii Christ's Indian paintbrush G1 S1 PDSCR0D0D0

Catapyrenium congestum  G4 S2 NLTEST91A0

Ceanothus prostratus mahala-mat ceanothus G5? S1 PDRHA04140

Cladonia luteoalba reindeer lichen G2 S1 NLTEST6460

Cymopterus  davisii Davis' wavewing G3 S3 PDAPI0U110

Do ug lasia  idah oensis Idah o douglas ia G2 S2 PDPRI04070

Draba globosa Pointed draba G3 S2 PDBRA11350

Draba incerta Yellowstone draba G5 S2 PDBRA11180

Draba tr ichocarpa Stanley whitlow-grass G2 S2 PDBRA112R0

Dra ba fladn izensis Austrian draba G4 S1 PDBRA110Z0
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Eatonella nivea white ea tone lla G4 S3 PDAST37020

Erigeron sa lmo nensis Salmon River fleabane G3 S3 PDAST3M4Q0

Erigeron hum ilis Low fleabane G4 S2 PDAST3M1W 0

Eriogonum ochrocephalum var calcareum calcareous buckwheat G5T3 S2 PDPGN084C2

Eriogonum meledonum guardian buckwheat G2 S2 PDPGN086H0

Eriogonum desertorum desert buckwheat G3? S1 PDPGN081R0

Glyptopleura  marg ina ta white-margined wax plant G4 S3 PDAST43010

Ha cke lia da visii Davis' stickseed G3 S3 PDBOR0G0A0

Ha plop appus insectic ruris bugleg goldenweed G3 S3 PDASTDT080

He lodiu m blan dowii Blandow's helodium G5 S2 NBMU S3C010

Lepidium papill iferum slick spot peppergrass G2 S2 PDBRA1M 140

Lewis ia ke llogg ii Idaho bitterroot G4 S2 PDPOR04070

Mim ulus  clivico la bank monkeyflower G4 S3 PDSCR1B0S0

Pedioc actus sim pso nii Simpson's hedgehog cactus G4 S3 PDCAC0E070

Penstemon idah oensis Idaho penstemon G2 S2 PDS CR 1L7J0

Phacelia  minutissima leas t pha celia G3 S2 PDHYD0C300

Poa abbrevia ta ssp. m arsh ii Marsh's bluegrass G5T2 S1 PMPOA4Z013

Primula incana Jones' primrose G4G5 S1 PDPRI080A0

Ranunculus pygmaeus pygmy buttercup G5 S1 PDRAN0L280

Ranunculus gelidus Arctic buttercup G4 S1 PDRAN0L 0Y0

Sanicula graveolens Sierra sa nicle G4 S1 PDAPI1Z070

Saxifraga adscendens var. ore gonensis wedge-leaf saxifrage G5T4T5 S2 PDSAX0U011

Saxifraga cernua nodding saxifrage G4 S2 PDSAX0U0B0

Sedum borsch ii Borsch's stonecrop G4? S2 PDCRA0A070

Silene uralensis ssp. montana petalless campion G4TNR S1 PDCAR0U 202

Sphaeromeria potentil loides cinquefoil tansy G5 S1 PDAST8S060

Stylocl ine f ilaginea stylocline G4 S2 PDASTD5010

Su llivan tia ha pemanii var hapem anii Ha peman 's su llivan tia G3T3 S2 PDSAX0X012

Texosporium sancti-jacobi wovenspore l ichen G2 S2 NLTEST7980

Tham nolia subu liform is  G3G5 S1 NLT0000290
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Thelypodium repandum wavy-leaf Thelypody G3 S3 PDBRA2N0C0

Thlaspi idahoense var. aileeniae Stanley thlaspi G3G4T3 S3 PDBRA2P082

Trifolium doug lasii Douglas' clover G3 S2 PDFAB400T0

B. Anim als

Species Common Name Global Rank State Rank Element Code

Accipite r gentilis Northern Goshawk G5 S4 ABNKC12060

Aechm ophorus o ccidentalis W estern Grebe G5 S4B ABNCA04010

Aegolius funereus Boreal Owl G5 S2 ABNSB15010

Antrozous pall idus Pallid Bat G5 S1? AMACC 10010

Athene cunicularia hypugaea W estern Burrowing Owl G4TU S3S4 ABNSB10012

Bartramia longicauda Upland Sandpiper G5 S1B ABNNF06010

Brachy lagu s idahoensis Pygmy Rabb it G4 S3 AMAEB04010

Bucep ha la alb eo la Bufflehead G5 S3B,S3N ABNJB18030

Buceph ala islandica Ba rrow 's Goldeneye G5 S3B,S3N ABNJB18020

Bufo boreas W estern Toad G4 S4 AAABB01030

Buteo re ga lis Ferruginous Hawk G4 S3B ABNKC19120

Co ryno rhinus town sen dii Townsend's Big-eared Bat G4 S2 AMACC 08010

Crotaphytus bicinctores Mo jave B lack-co llared L izard G5 S2 ARACF04010

Euderma maculatum Spotted Bat G4 S2 AMACC 07010

Falco columbarius Merlin G5 S1B,S2N ABNKD06030

Falco peregrinus anatum Peregrine Falcon G4T3 S1B ABNKD06071

Gavia immer Comm on Loon G5 S1B,S2N ABNBA01030

Glauc id ium gnoma Northern Pygmy-owl G5 S4 ABNSB08010

Gulo gulo luscus North American W olverine G4T4 S2 AMAJF03011

Gymnorhinus cyanocephalus Pinyon Jay G5 S2? ABPAV07010

Haliaeetus leucocephalus Ba ld Eag le G4 S3B,S4N ABNKC10010

Lyn x canadensis Lynx G5 S1 AMAJH03010

Ma rtes  pennan ti Fisher G5 S1 AMAJF01020
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Myotis cil iolabrum W este rn Small-footed  Myo tis G5 S4? AMACC 01140

Myotis evotis Long-eared  Myo tis G5 S3? AMACC 01070

Myotis thysanodes Fring ed Myo tis G4G5 S2 AMACC 01090

Myotis volans Long-legged M yotis G5 S3? AMACC 01110

Myotis yu manensis Yum a M yotis G5 S3? AMACC 01020

Numenius americanus Long-bil led Curlew G5 S3B ABNNF07070

Oreortyx pictus Mountain  Quail G5 S2 ABNLC24010

Otus flammeolus Flammulated Owl G4 S3B ABNSB01020

Ovis canadensis cali forniana California Bighorn Sheep G4T1 S3 AMALE04015

Picoides albolarvatus W hite-headed W oodpecker G4 S2B ABNYF07070

Picoides arcticus Black-backed W oodpecker G5 S3 ABNYF07090

Picoides tr idactylus Three-toed Woodpecker G5 S3? ABNYF07080

Podiceps grisegena Red-necked Grebe G5 S3B ABNCA03020

Rana pipiens Northern Leopard Frog G5 S3 AAABH01170

Sitta pygmaea Pygmy Nuthatch G5 S2S3 ABPAZ01030

Sorex merriami Merriam's Shrew G5 S2? AMABA01230

Sorex nanus Dwarf Shrew G4 S2S3 AMABA01130

Spermophilus brunneus endemicus Southern Idaho Ground Squirrel G2T2 S2 AMAFB05032

Strix nebulosa Great Gray Owl G5 S3 ABNSB12040

Tamias dorsa lis Cliff Chipmunk G5 S1? AMAFB02110

Tympanuchus phasianellus columbianus Colum bian Sharp-tailed Grouse G4T3 S3 ABNLC13033

Vu lpes  ma crotis Kit Fox G4 S1 AMAJA03040
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Global Rank (G RAN K) and State Rank (SR ANK ) - Compo nents of Ranks :

G = G lobal rank indicator; denotes rank based on range wide status.

T = Trinomial rank indicator; denotes rangewide status of infraspecif ic taxa.

S = State rank indicator; denotes rank based on status within Idaho.

1 =  Cr itica lly imperiled  because o f extrem e ra rity or b ecause some fa ctor of  its b iology m akes it especia lly vu lne rab le to  extin ction (typ ica lly 5 o r fewe r occurren ces). 

2 =  Imperiled  because o f rarity or b ecause other fac tors  demonstrably m ake it very vulnera ble  to extinc tion  (typically 6  to 20 occu rren ces). 

3 =  Ra re o r un common bu t no t imperiled  (typically 21 to100 occu rren ces). 

4 =  No t rare  and appare ntly secure , bu t with  cause fo r lon g-te rm concern  (usua lly more  than 100  occurren ces). 

5 =  De monstrably w idesprea d, abundan t, and secure . 

E =  Exotic  or in trod uced . 

U =  Un known. 

H =  His torical occu rren ce (i.e., fo rmerly p art o f the  na tive  bio ta w ith the im plied expe cta tion  tha t it migh t be  red isco vered ). 

X =  Pre sumed extin ct or extirpa ted . 

Q =  Ind ica tes uncertain ty abou t taxo nomic sta tus . 

? =  No t yet ranked . 

State Rare Species

1 = S tate Priority Taxa  in dan ger o f becom ing extinct or extirpated from  Idaho  in the fo reseeab le future  if identifiable  factors contribu ting to the ir decline  con tinue to o pera te; these  are taxa

whose populations are present only at crit ical ly low levels or whose habitats have been degraded or depleted to a significant degree.

2 = State Priority Taxa likely to be classif ied as Priority 1 within the foreseeable future in Idaho, if  factors contributing to their population decline or habitat degradation or loss continue.

S =  Sens itive  Taxa w ith small popula tions or localize d d istributions  with in Idaho that p resen tly do  no t mee t the  crite ria for c lassification as Prior ity 1 o r 2 but whose popu lations  and hab itats

might be jeopardized without active man agem ent or removal of threats.

M = M onitor Taxa that are comm on within a limited range as well as those taxa which are uncom mon  but have no identifiable threats.

Review Species

R = Review. Defined above.
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Table 2.  Summary of p lant associations sam pled.  The number of plots (count) sam pled (2002 and 2003) or compiled for previous projects is

sum marized by series and plant association.  Plots that are not classified to an association are labeled (in the association code column) as the series. 

Series and association codes are compiled from USDA, NRCS (2004).  The G/S Rank is the concanated global and state rarity rank.  The codes follow

the conventions listed for Table 1 (?/? indicates that the association has not been ranked).

Series Association Code Association G/S Rank Count

AMAL2 AMAL2 Am elan chie r an lifolia n. a. 1

ARAR8 ARAR8 Artemisia a rbuscu la arbuscu la n. a. 3

ARAR8 ARAR8/AGSP Artemisia arbuscula arbuscula/Agropyron spicatum G5/S3 5

ARAR8 AR AR 8/FEID Artemisia a rbuscu la arbuscu la/Fe stuca ida hoensis G5/S3? 14

ARAR8 ARAR8/POSE Artemisia arbuscula arbuscula/Poa secunda G5/S4 8

ARAR8 ARAR8/STTH2 Artemisia arbuscula arbuscula/Stipa thurberiana ?/? 2

ARART AR AR T/FEID Artemisia a rbuscu la the rmopola/F estuca idahoensis G2/S2 1

ARART ARART/POSE Artemisia arbuscula thermopola/Poa secunda ?/? 1

ARFR4 ARFR4/AGSP Artemisia frigida/Agropyron spicatum ?/? 3

ARLO9 AR LO 9/FEID Artemisia long iloba /Fes tuca  idah oensis G3?/S1 3

ARNO4 ARNO4/AGSP Artemisia nova/Agropyron spicatum G4G5/S3 1

ARNO4 AR NO 4/FEID Artemisia nova /Fes tuca  idah oensis G2?/S2 1

ARNO4 ARNO4/POSE Artemisia nova/Poa secunda G3Q/S3 1

AR RI2 AR RI2 /FE ID Artemisia rig ida/F estuca idahoensis ?/? 3

AR RI2 ARRI2/POSE Artemisia r igida/Poa secunda G4/S2 3

ARTR4 ARTR4/POSE Artemisia tripart ita/Poa secunda ?/? 1

ARTRT ARTRT/AGSP Artemisia tridentata tr identata/Agropyron spicatum G2G4/S1 1

ARTRV ARTRV Artemisia tridentata vaseyana n. a. 6

ARTRV ARTRV-CEVE/AGSP Artemisia tridentata vaseyana-Ceanothus velutinus/Agropyron spicatum ?/? 1

ARTRV AR TR V-C EV E/FEID Artemisia triden tata vase yan a-C eanothus  velu tinus /Fes tuca  idah oensis ?/? 1

ARTRV ARTRV-PUTR2/AGSP Arte misia  tride nta ta vaseyana-P urshia  tride nta ta ?/? 12

ARTRV AR TR V-P UT R2 /FE ID Arte misia  tride nta ta vaseyana-P urshia  tride nta ta ?/? 2

ARTRV ARTRV-SYOR2/AGSP Artemisia tridentata vaseyana-Symphoricarpos oreophilus/Agropyron spicatum G5?/S3 12

ARTRV ARTRV-SYOR2/BRCA5 Artemisia tridentata vaseyana-Symphoricarpos oreophilus/Bromus carinatus G4Q/S3? 1

ARTRV ARTRV-SYOR2/CAGE2 Artem isia tridenta ta vaseyana-S ympho ricarpos oreo philus /Care x geyeri G4/S4 2

ARTRV AR TR V-S YOR2 /ELCI2 Artemisia tridentata vaseyana-Symphoricarpos oreophilus/Elymus cinereus ?/? 1

ARTRV AR TR V-S YOR2 /FE ID Artemisia triden tata vase yan a-Sym phorica rpos ore ophilus /Fes tuca  idah oensis G4/S4 13



Series Association Code Association G/S Rank Count

Page 26

ARTRV ARTRV-SYOR2/POSE Artemisia tridentata vaseyana-Symphoricarpos oreophilus/Poa secunda ?/? 1

ARTRV ARTRV/AGSP Artemisia tridentata vaseyana/Agropyron spicatum G5/S4 32

ARTRV ARTRV/CAGE2 Artem isia tridenta ta vaseyana/C arex  geyeri G3/S3 6

ARTRV AR TR V/E LC I2 Artemisia tridentata vaseyana/Elymus cinereus G4?/S2 3

ARTRV AR TR V/FEID Artemisia triden tata vase yan a/Fe stuca ida hoensis G5/S4 47

ARTRV AR TR V/LEK I2 Artemisia triden tata vase yan a/Le uco poa kingii G3/S3 1

ARTRV ARTRV/STTH2 Artemisia tridentata vaseyana/Stipa thurberiana ?/? 1

ARTRW8 ARTRW 8/AGSP Artemisia tridentata wyomingensis/Agropyron spicatum G4/S3 5

ARTRW8 AR TR W 8/FEID Artemisia triden tata w yom inge nsis /Fes tuca  idah oensis G3G4/S1 2

ARTRW8 ARTRW8/STCO4 Arte misia  tride nta ta w yomingensis/S tipa  comata G2/S2 1

ARTRX ARTRX/AGSP Artemisia tridentata xericensis/Agropyron spicatum G2?/S1 3

ARTRX AR TR X/FEID Artemisia triden tata xerice nsis /Fes tuca  idah oensis G2?/S2 1

CELE3 CE LE 3-S YOR2 /FE ID Ce rcocarpus ledifolius-Sym phorica rpos ore ophilus /Fes tuca  idah oensis ?/? 1

CEVE CEVE Ceanothus velutinus n. a. 1

CRDO2 CRDO2 Cra taeg us d ouglas ii n. a. 1

GLNE GLNE/AGSP Glossopetalon nevadense/Agropyron spicatum G4/S3 1

HASU HASU Haplopappus suffruticosus n. a. 2

HASU HA SU /FE ID Ha plop appus su ffruticosus/Festuca idahoensis G2?/S2 2

PHMA5 PHMA5 Physocarpus malvaceus n. a. 1

PHMA5 PHMA5 Physocarpus malvaceus-Symphoricarpos albus G3/S2 2

PREM PREM Pru nus emarg ina ta n. a. 3

PRVI PRVI Prunus virginiana n. a. 6

PRVI PR VI/E LC I2 Prunus virginiana/Elymus cinereus ?/? 1

PUTR2 PUTR2 Pu rsh ia trid en tata n. a. 1

PUTR2 PUTR2/AGSP Purshia tridentata/Agropyron spicatum G3/S1S2 12

PUTR2 PU TR 2/FEID Purshia  triden tata/Festuca idahoensis G3G5/S2 4

ROSA5 ROSA5 Ro sa w oodsii n. a. 2

SYOR2 SYOR2 Symphoricarpos oreophilus n. a. 2
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Table 3.  Summary of cluster analysis group by plant association.  The percent distribution of plots within plant association is summ arized for each

hierarchical cluster analysis group (columns sum  to 100 percent).

Series Association

(numbe r of plots)

1

(19)

2

(43)

5

(38)

8

(25)

9

(12)

11

(3)

12

(17)

19

(2)

22

(3)

30

(16)

35

(11)

36

(4)

41

(4)

42

(4)

67

(8)

69

(4)

74

(5)

86

(3)

88

(9)

160

(2)

188

(1)

199

(5)

210

(4)

241

(6)

AMAL2 AMAL2 6

ARAR8 ARAR8 11 17

ARAR8/AGSP 5 19 17

AR AR 8/FEID 37 11 50

ARAR8/POSE 37 25

ARAR8/STTH2 11

ARART AR AR T/FEID 3

ARART/POSE 11

ARFR4 ARFR4/AGSP 27

ARLO9 AR LO 9/FEID 100

ARNO4 ARNO4/AGSP 11

AR NO 4/FEID 11

ARNO4/POSE 11

AR RI2 AR RI2 /FE ID 11 40

ARRI2/POSE 60

ARTR4 ARTR4/POSE 25

ARTRT ARTRT/AGSP 9

ARTRV ARTRV 5 18 13

ARTRV-CEVE/AGSP 33

AR TR V-C EV E/FEID 4

ARTRV-PUTR2/AGSP 14 17 12 6 13

AR TR V-P UT R2 /FE ID 2 13

ARTRV-SYOR2/AGSP 19 12 67

ARTRV-SYOR2/BRCA5 2

ARTRV-SYOR2/CAGE2 4 33

AR TR V-S YOR2 /ELCI2 2

AR TR V-S YOR2 /FE ID 5 11 20 12

ARTRV-SYOR2/POSE 25



Series Association

(numbe r of plots)

1

(19)

2

(43)

5

(38)

8

(25)

9

(12)

11

(3)

12

(17)

19

(2)

22

(3)

30

(16)

35

(11)

36

(4)

41

(4)

42

(4)

67

(8)

69

(4)

74

(5)

86

(3)

88

(9)

160

(2)

188

(1)

199

(5)

210

(4)

241

(6)
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ARTRV/AGSP 35 29 25 9 25 63 100

ARTRV/CAGE2 24

AR TR V/E LC I2 7

AR TR V/FEID 7 66 48 12 50 6 9 25 17

AR TR V/LEK I2 2

ARTRV/STTH2 6

ARTRW8 ARTRW 8/AGSP 25 44

AR TR W 8/FEID 3 25

ARTRW8/STCO4 9

ARTRX ARTRX/AGSP 8 13

AR TR X/FEID 3

CELE3 CE LE 3-S YOR2 /FE ID 3

CEVE CEVE 33

CRDO2 CRDO2 25

GLNE GLNE/AGSP 25

HASU HASU 100

PHMA5 PHMA5 50 9 25

PREM PREM 25 33 50

PRVI PRVI 13 60

PR VI/E LC I2 20

PRVI/STCO3 20

PUTR2 PUTR2/AGSP 42 6 18 50 75

PUTR2/BASA3 9

PU TR 2/FEID 33

ROSA5 ROSA5 6 25

SYOR2 SYOR2 3 25
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Appendix 1.  Climate Charts.

Climate charts for the following weather stations are shown in alphabetical order:

ANDERSON DAM 1 SW

ARROW ROCK DAM

BOISE 7 N

CASCADE 1 NW

DEADW OOD DAM 15 N

FAIRFIELD RANGER STATION

GALENA

GARDEN VALLEY R S

GROUSE CREEK, UT

HAILEY AP

LOW MAN

MIDDLE FORK LODGE

STANLEY

STREVELL

YELLOW  PINE 7 S
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Appendix 2.  List of covertypes.

Covertypes selected from Landscape Dynamics Lab (1999)

3101 Foothills Grassland

3102 Disturbed Grassland

3104 Montane Parklands and Subalpine Meadow

3107 Shrub/Steppe Annual Grass-Forb

3109 Perennial Grassland

3110 Perennial Grass Slope

3201 Mesic Upland Shrubs

3301 Curlleaf Mountain Mahogany

3304 Bitterbrush

3305 Mountain Big Sagebrush

3306 W yoming Big Sagebrush

3307 Basin & Wyoming Big Sagebrush

3308 Black Sagebrush Steppe

3309 Silver Sage

3310 Salt-desert Shrub

3312 Rabbitbrush

3315 Low Sagebrush

3316 Mountain Low Sagebrush

Covertypes selected from Hom er et al. (1995)

34 BITTERBRUSH

35 BLACKBRUSH

36 BURN_SHRUB

38 CREOSOTE-BURSAGE

39 GREASEWOOD

40 HOPSAGE

41 MESQUITE

42 MOJAVE MIXED SCRUB

43 MONTANE SHRUB

44 MOUNTAIN SAGE

45 PICKLEWEED

46 SAGEBRUSH

47 SAGEBRUSH STEPPE

48 SALT DESERT SCRUB

53 DESERT GRASSLAND

54 DRY MEADOW

55 GRASSLAND

56 PERENNIAL GRASS MONTANE

57 TALL FORB MONTANE
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Appendix 3.  Plant species list.  Plant species observed on Boise and Sawtooth National Forest

shrubland ecology plots are listed by physiognomic group with common name.  Nomenclature follows (for

the most part) Hitchcock and Cronquist (1973).

Trees

Acer glabrum Ro cky M ountain  ma ple

Pinus ponde rosa ponderosa pine

Populus tremuloides quaking aspen

Pseudotsuga m enziesii Do ug las-fir

Shrubs

Am elan chie r utah ensis Utah  service berry

Artemisia a rbuscu la low sagebrush

Artemisia a rbuscu la ssp. the rmopola l ittle sagebrush

Artemisia frigida prairie sa gew ort

Artemisia longiloba early low sageb rush

Artemisia nova black sagebrush

Artemisia r igida scabland sageb rush

Arte misia  tride nta ta big sagebrush

Artemisia tridentata ssp. vaseyana mou ntain big sagebrush

Artemisia triden tata ssp. xerice nsis big sagebrush

Artemisia triden tata var. wyom inge nsis W yoming big sagebrush

Arte misia  tripa rtita threetip sagebrush

Atriplex saltbush

Berberis repens creeping  barberry

Brick ellia brickellbush

Ceanothus velutinus snowbrush ceanothus

Cercocarpus ledifol ius curl- leaf mountain mahogany

Ch ryso tham nus hu milis Truckee rabbitbrush

Chrysothamnus nauseosus rubber rabbitbrush

Chrysothamnus viscidiflorus yellow rabbitbrush

Cra taeg us d ouglas ii black  haw thorn

Eriogonum ovalifolium cushion buckwheat

Eu rotia  lanata winterfat

Glossopetalon nevade nse spiny greasebush

Holodiscus dumosus rockspirea

Ph ilade lphu s lew isii Lewis' mock orange

Physocarpus malvaceus ma llow nineba rk

Potentilla fruticosa shru bby cinquefoil

Pru nus emarg ina ta bitter che rry

Prunus virginiana chokech erry

Pu rsh ia trid en tata antelope bitterbrush

Ribes aureum golden currant

Ribes cereum wax currant

Ribes montigenum gooseberry currant

Rosa nutkana Nootka rose

Ro sa w oodsii W oods' rose

Sambucus cerulea blue  elderberry

Sp iraea betulifo lia white spirea

Symphoricarpos albus com mo n snowb erry

Symphoricarpos oreophilus mo untain  snowbe rry

Tetrady mia horsebrush

Herbs

Achillea mil lefolium common yarrow

Agastache  urticifolia nettleleaf giant hyssop

Agose ris agose ris

Agoseris aurantiaca orange agoseris

Agoseris glauca pa le ag ose ris

Ago seris g rand iflora bigf lower agoseris

Agose ris he terop hylla annual ag ose ris

Agoseris retrorsa spe arleaf agoseris

Alisma water pla ntain

Allium onion

Allium acuminatum tapert ip onion

Allium brandegeei Brandegee's onion
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Alyssum desertorum desert ma dwo rt

Am elan chie r aln ifolia Sas katoo n se rviceberry

Am sinckia fiddleneck

Amsinckia retrorsa Men zies' fiddleneck

Anaphalis margaritacea western pearly everlasting

Antennaria dimorpha low pussytoes

Antenn aria  flage llaris whip pussytoes

Antennaria luzuloides rush pussytoes

Antenn aria  mic rophylla l it tleleaf pussytoes

Antenn aria  stenophylla narrowleaf pussytoes

Antenn aria  um brinella umber pussytoes

Apocynum dogbane

Apocynum androsaemifol ium spreading dogbane

Arabis rockcress

Arab is glab ra tower rockcress

Arabis holbo ellii Holboell's rockcress

Arabis m icrop hylla l ittleleaf rockcress

Arabis puberu la silver rockcress

Arab is spa rsiflora sicklepod rockcress

Arabis suffrutescens woody rockcress

Arenaria sandwo rt

Are naria a cu lea ta prickly san dwo rt

Arenaria ca pillaris slend er moun tain san dwo rt

Are naria congesta ballhe ad sand wort

Arenaria kingii King 's sandwo rt

Arenaria se rpyllifo lia thyme leaf sa ndw ort

Arn ica soro ria twin arnica

Artemisia dracunculus tarragon

Artemisia ludoviciana white sagebrush

Arte misia  ludov iciana  var. incom pta white sagebrush

Artemisia ludoviciana var. lat iloba white sagebrush

Aster aster

Aster en ge lmann ii Engelmann's aster

Aster foliaceus alpine leafybract aster

Aster perelegans elegant aster

Aster scopulorum Lava aster

Astragalus milkvetch

Astragalus anserinus Goose C reek milkvetch

Astragalus convallarius lesser rushy milkvetch

Astragalus eremiticus hermit milkvetch

Astragalus f il ipes basalt milkvetch

Astragalus inflexus bent milkvetch

Astragalus lentiginosus freckled milkvetch

Astragalus obscurus arcane m ilkvetch

Astraga lus pursh ii woollypod milkvetch

Astragalus whitneyi balloonpod m ilkvetch

Balsam orhiza ho okeri Hooker's balsamroot

Balsamorhiza incana hoary balsamroot

Ba lsamorh iza sa gitta ta arrowleaf balsamroot

Bes seya  rubra red  besse ya

Blepharipappus scaber rough eyelashweed

Brodiae a douglas ii largeflower triteleia

Calochortus mariposa  lily

Calochortus eurycarpus white mariposa  lily

Calochortus macrocarpus sag ebrush  ma riposa lily

Ca loch ortus  nu ttallii seg o lily

Cam assia quam ash small camas

Camelina microcarpa l it tlepod false f lax

Ca stilleja Indian paintbrush

Ca stilleja a ngustifo lia northwestern Indian paintbrush

Castil leja applegatei wavyleaf Indian paintbrush

Castilleja chromosa wavyleaf Indian paintbrush

Castilleja flava yellow Indian paintbrush

Castil leja hispida harsh Indian paintbrush

Ca stilleja linariifolia W yoming Indian paintbrush

Castilleja longispica longspike Indian paintbrush

Castil leja lutescens stiff yellow Indian paintbrush

Ca stille ja m inia ta giant red Indian paintbrush



Page 37

Ca stilleja o resb ia pale W allowa Indian paintbrush

Castil leja pallescens pale Indian paintbrush

Castilleja rustica country Indian paintbrush

Cerastium mouse-ear chickweed

Ch aenactis pincushion

Ch aenactis do ug lasii Douglas' dustymaiden

Chenopodium album lambsquarters

Ch enopod ium  frem ontii Fremont's goosefoot

Chenopodium leptophyllum narrowleaf goosefoot

Chondril la juncea hogb ite

Cirsium canovirens graygreen thistle

Cirsium utahense Utah this tle

Cla rkia p ulch ella pinkfair ies

Clarkia rhomboidea diam ond cla rkia

Clematis  hirsutissima ha iry clem atis

Co llinsia gran diflora gian t blue eyed M ary

Co llinsia pa rviflora ma iden  blue  eyed M ary

Co llomia  grandiflora grand collomia

Co llom ia linearis t iny trumpet

Co llom ia ten ella diffuse collom ia

Co mandra  um be llata bastard toadflax

Cordylanthus ramosus bushy bird's beak

Cre pis haw ksbe ard

Crep is acumina ta tapertip h awksbeard

Cre pis m odoce nsis Mo doc  haw ksbe ard

Cre pis occidentalis largeflower h awksbeard

Cryptantha cryptantha

Cryptantha ambigua basin cryptantha

Cryptantha annual cryptantha

Cryptantha perennial cryptantha

Cryp tantha  sobolifera W aterton Lakes cryptantha

Cryp tantha  spicu lifera Snake River cryptantha

Cryptantha torreyana Torrey's cryptantha

Cryptan tha w atsonii W atson's cryptantha

Cymopterus springparsley

Cymopterus terebinthinus var. foeniculaceus turpentine wavewing

Delphinium larkspur

De lphin ium  anderson ii Anderson's larkspur

Delphinium glaucescens smooth larkspur

Delphinium nuttall ianum twolobe larkspur

De lphin ium  occ iden tale duncecap larkspur

De scu rain ia p innata wes tern tansymu stard

De scu rain ia richardson ii mo untain  tansym ustard

De scu rain ia soph ia herb so ph ia

Dodecatheon shootingstar

Draba draba

Dra ba doug lasii alka li cus ickie lla

Draba tr ichocarpa Stanley Creek draba

Draba verna spring draba

Epilobium willowh erb

Epilobium angustifol ium f ireweed

Epilobium glaberrimum glaucus w illowherb

Epilobium minutum chaparra l willowhe rb

Epilobium paniculatum tall annu al willowh erb

Eriastrum sparsiflorum Great Basin woollystar

Erigeron f leabane

Erigeron asperugineus Idaho f leabane

Erige ron b loom eri scabland f leabane

Erigeron chrysopsidis var. austiniae sagebrush f leabane

Erigeron compositus cutleaf daisy

Erigeron corymbosus longleaf fleabane

Erigeron fi li fol ius threadleaf f leabane

Erigeron line aris desert yellow fleabane

Erigeron peregrinus subalpine fleabane

Erigeron pumilus shaggy f leabane

Eriogonum buckwheat

Eriogonum caespitosum matted buckwheat

Eriogonum capistratum hidden buckwheat
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Eriogonum cap istratum var. w elsh ii W elsh's buckwheat

Eriogonum compositum arrowleaf buckwheat

Eriogonum elatum tall  woolly buckwheat

Eriogonum flavum alpine golden buckwheat

Eriogonum heracleoides parsnipflower buckwheat

Eriogonum meledonum bridle buckwheat

Eriogonum microthecum slender buckwheat

Eriogonum sphaerocephalum rock buckwheat

Eriogonum strictum Blue Mountain buckwheat

Eriogonum strictum ssp. proli ferum Blue Mountain buckwheat

Eriogonum strictum ssp. strictum Blue Mountain buckwheat

Eriogonum thymoides thymeleaf buckwheat

Eriogonum umbellatum sulphur-f lower buckwheat

Eriogonum umbellatum var. subalpinum sulphur-f lower buckwheat

Eriogonum  vimineum va r. shoshonense wickerstem buckwheat

Eriophyllum lanatum common woolly sunflower

Erodium cicutarium redstem  stork 's bill

Erysimum asperum sanddune wallflower

Erythronium grandif lorum yellow  ava lanc he-lily

Fragaria vesca woo dland straw berry

Frasera speciosa elkweed

Frit il laria atropurpurea spo tted fritillary

Fritillaria pudica yellow fritillary

Galium bedstraw

Galium aparine stickyw illy

Galium bifol ium twinleaf bedstraw

Galium mult if lorum shrubby bedstraw

Galium tr if idum threepetal bedstraw

Galium tr if lorum fragrant bedstraw

Gayophytum groundsm oke

Gayophytum diffusum spreading groundsm oke

Gayophytum ramosissimum pinyon groundsmo ke

Geranium viscosissimum sticky purple geranium

Geum trif lorum old m an's w hiske rs

Gilia gilia

Gilia aggreg ata sca rlet gilia

Gilia congesta ba llhea d ipo mopsis

Grindelia squarrosa curlycup gumweed

Ha cke lia stickseed

Hackelia annual annual st ickseed

Hackelia floribunda manyflower stickseed

Hackelia micrantha Jessica sticktight

Ha plop appus acau lis stemless mock goldenweed

Haplopappus carthamoides largeflower goldenweed

Ha plop appus insectic ruris wholeleaf goldenweed

Haplopappus lanuginosus woolly mock goldenweed

Haplopappus radiatus ray goldenweed

Haplopappus stenophyllus narrowleaf mock goldenweed

Haplopappus suffruticosus singlehead goldenbu sh

He lianthella u niflora oneflower he lianthella

Helianthus annuus common sunflower

He lianthus cusickii Cusick's sunflower

Heuchera alumroot

Heuch era cylindrica roundleaf alumroot

He uch era  parvifolia l it tleleaf alumroot

Hieracium albert inum houndstongue hawkweed

Hieracium cynoglossoides houndstongue hawkweed

Holosteum umbellatum jagged chickweed

Hydrophyllum capitatum ballhead waterleaf

Hyd rophyllum fendle ri Fendler's waterleaf

Kelloggia galioides milk ke llogg ia

Lactuca se rriola prickly lettuce

Lathyrus pea

Lemna minor common duckweed

Lepidium perfol iatum clasping pepperweed

Leptodactylon pungens granite prickly phlox

Lesqu ere lla bladderpod

Lesqu ere lla occide ntalis western bladderpod
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Leuco poa kingii spike fescue

Lewisia pygmaea alpin e lew isia

Lewisia rediviva bitter root

Lina nthu s nu ttallii Nuttal l's l inanthus

Linanthus pharnaceoides l ighthouse f laxflower

Linu m perenne var. lewis ii prair ie f lax

L ithophragma woodland-star

Lithophragma bulbiferum bulbous woodland-star

Lithophragma parviflorum smallf lower woodland-star

Lithospermum  arvense corn  gromwe ll

Litho spe rmum  rudera le western stoneseed

Lomatium desertparsley

Lomatium cous cous biscuitroot

Lomatium dissectum fernleaf biscuitroot

Lom atium grayi Gray's biscuitroot

Lomatium leptocarpum W asatch desertparsley

Lomatium macrocarpum bigseed biscuitroot

Lomatium  nudica ule barestem biscuitroot

Lomatium  rollins ii Rollins' biscuitroot

Lomatium serpentinum sweetscented biscuitroot

Lomatium tr iternatum nineleaf biscuitroot

Lotus purshianus Am erica n b ird's-fo ot trefo il

Lupinus lupine

Lupinus arbustus longspur lupine

Lupinus argenteus silvery lupine

Lupinus laxiflorus silvery lupine

Lupinus lepidus Pacific lupine

Lupinus sericeus silky lupine

Lygodesm ia spinosa thorn skeletonweed

Machaeranthera canescens hoary tansyaster

Madia tarweed

Madia exigua small tarweed

Madia g racilis grassy tarweed

Medicago sa tiva alfalfa

Mentha  arve nsis wild mint

Mentzelia a lbicaulis whitestem blazingstar

Mertens ia blue be lls

Mertens ia ob long ifolia ob long leaf  blue be lls

Microse ris silverpu ffs

Microseris nutans nodd ing m icroceris

Microseris troximoides weevil prairie-dandelion

Microste ris gra cilis slender phlox

Mim ulus  cus ickii Cusick's monkeyflower

Mimulus guttatus seep monkeyflower

Mimulus nanus dwarf purple monkeyflower

Montia p arvifo lia l ittleleaf minerslettuce

Mo ntia  pe rfolia ta miner's lettuce

Myosotis discolor changing forget-me-not

Myosotis micrantha strict forget-me-not

Na varre tia pincushionplant

Navarretia b reweri Brewer's navarre tia

Na varretia  inte rtex ta need lelea f navarre tia

Ne mophila baby blue eyes

Oenothera cae spitosa tufted evening-primrose

Oenothera pallida pale evening-primrose

Onopordum acanthium Scotch  cottonthis tle

Opuntia polyacantha plains pricklypear

Orobanche broomrape

Orobanch e corymbo sa f lat-top broomrape

Orobanche fascic ula ta clustered broomrape

Osmorh iza chilensis swe etcicely

Osmorh iza occ iden talis western sweetroot

Oxytrop is locoweed

Paeonia b row nii Brown's peony

Pe dicula ris con torta coiled  louse wort

Pedioc actus sim pso nii Simpson hedgehog cactus

Penstemon beardtongue

Penstemon attenuatus sulphur penstemon



Page 40

Penstemon deustus scabland penstemon

Penstemon fruticosus bush penstemon

Penstemon fruticosus var. serratus sawleaf bush penstemon

Pen stem on g airdne ri Gairdner's beardtongue

Penstemon glandulosus stickystem penstemon

Penstemon globosus globe penstemon

Penstemon humilis low beardtongue

Penstemon procerus l it tleflower penstemon

Penstemon speciosus royal penstemon

Penstemon venustus Venus penstemon

Penstemon wilcoxii W ilcox's penstemon

Perideridia gairdne ri Gardner's yampah

Ph acelia  hasta ta silverlea f phace lia

Phace lia he terop hylla varileaf phacelia

Phace lia hu milis low phace lia

Phacelia inconspicua hidd en phace lia

Phace lia linearis threa dlea f phace lia

Phacelia sericea silky ph ace lia

Phlox phlox

Ph lox  aculeata sagebrush phlox

Phlox austromontana mountain phlox

Phlox colubrina Snake River phlox

Phlox diffusa spreading phlox

Ph lox hoodii spiny phlox

Ph lox long ifolia longleaf phlox

Phlox muscoides musk phlox

Ph lox  pu lvinata cushion phlox

Phlox viscida sticky phlox

Phoenicaulis cheiranthoides wallflowe r phoenica ulis

Physaria oregona Oregon twinpod

Plagiobothrys popcornflower

Plag iobo thrys scoule ri Scouler's popcornflower

Plec tritis macrocera long horn p lectritis

Polemonium Jacob's-ladder

Polemonium pulcherrimum Jacob's-ladder

Polemonium viscosum sticky polemonium

Polygonum knotweed

Po lygo num doug lasii Douglas' knotweed

Po lygo num kellogg ii Kellogg's knotweed

Polygonum polygaloides milkwort knotweed

Potentilla  dive rsifolia varileaf cin quefo il

Potentilla glandulosa sticky c inqu efo il

Potentilla  gracilis slen der cinq uefoil

Pteridium bracken fern

Ranunculus testiculatus curve seed bu tterwort

Sanguiso rba  occ iden talis western burnet

Scutella ria angustifo lia narrowleaf skullcap

Sedum lanceolatum spearleaf stonecrop

Sedum stenopetalum wormleaf stonecrop

Selaginella wallacei W allace's spikemoss

Senecio canus woolly groundsel

Senecio integerrimus lambston gue  ragwort

Senecio multi lobatus lobeleaf groundsel

Sen ecio serra tall ragwo rt

Sidalcea oregana Oregon checkerbloom

Silene catchfly

Silene antirrhina sleepy si lene

Silene doug lasii sea bluf f catchfly

Silene me nziesii Menzies' campion

Silene oregana Oregon silene

Sisymbrium alt issimum tall tumb lemustard

Sisyrinchium inflatum inflated grasswidow

Smilacina racemosa fea thery fa lse lily of th e va lly

Sm ilac ina  ste llata starry fa lse lily of th e va lly

So lidag o ca nadensis Canada goldenrod

So lidag o m issouriensis Missouri goldenrod

So lidago  multira dia ta Rocky Mountain goldenrod

Ste llaria starwo rt



Page 41

Stellaria jamesiana tuber s tarwort

Stephanom eria  tenu ifolia narrowleaf wirelettuce

Taraxa cum  officina le common dandelion

Tetradymia canescens spineless horsebrush

Thalictrum occ iden tale western meadow-rue

Thelypodium thelypody

Thlaspi arvense field pennycress

Thlaspi idahoense var. aileeniae Idaho pennycress

Tonella f loribunda manyflower ton ella

Town sen dia Townsen d daisy

Tragopogon dubius yellow sa lsify

Trifolium macrocephalum largehead clover

Vacca ria se getalis cow  soapwo rt

Valeriana acutiloba sharpleaf valerian

Va lerian a sitch ensis Sitka valerian

Verbascum blatta ria moth m ullein

Verbascum thapsus com mon mu llein

Vicia vetch

Vio laviolet

Vio la be ckw ithii Beckwith's violet

Viola purpurea goosefoot violet

W yeth ia am plex icau lis mu le-ears

Zigadenus elegans mountain deathcamas

Zigadenus venenosus meadow deathcamas

Grasses, sedges, and rushes

Agropyron wheatgrass

Agropyron cristatum crested wheatgrass

Agropyron dasystachyum thickspike wheatgrass

Agropyron intermedium intermediate wheatgrass

Agropyron  sm ithii western wheatgrass

Agropyron spicatum bluebunch w heatgrass

Agropyron trachycaulum slender wheatgrass

Alopecuru s ae qualis sho rtawn foxtail

Bromus b rizaeformis ra ttlesnake brome

Bromus carinatus Californ ia  brome

Bromus inerm is smooth  brome

Bromus japonicus Japanese brome

Bromus m ollis sof t b rome

Bromus tectorum cheatgrass

Bromus vulga ris Columbia  brome

Calamagrostis rubescens pinegrass

Carex sedge

Ca rex d ouglas ii Douglas' sedge

Carex ge yeri Geyer's sedge

Ca rex h oodii Hood's sedge

Carex m icroptera smallwing sedge

Ca rex ra yno ldsii Raynolds' sedge

Ca rex ro ssii Ross' sedge

Ca rex  siccata dryspike sedge

Danthonia californica California oatgrass

Da ntho nia in term ed ia timber oatgrass

Da nthon ia unispicata onesp ike danthon ia

Elymus wild rye

Elym us canadensis Ca nada  wild rye

Elymus caput-medusae medusahead

Elymus cinereus basin  wild rye

Elymus glaucus blue w ildrye

Festuca bromoides brome fescue

Festuca ida hoensis Idaho fescue

Festuca ovina sheep fescue

Jun cus  tenu is poverty rush

Ko ele ria c rista ta prairie Junegrass

Melica bulbosa oniongrass

Melica fugax l ittle oniongrass

Oryzopsis exigua l ittle ricegrass

Oryzopsis hymenoides Indian ricegrass

Poa bluegrass
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Poa ampla Sandb erg bluegrass

Poa bu lbosa bulbous bluegrass

Poa cu sickii Cusick's bluegrass

Poa leib erg ii Leiberg's bluegrass

Poa neva densis Sandb erg bluegrass

Poa praten sis Kentucky bluegrass

Poa secunda Sandb erg bluegrass

Poa  wheele ri W heeler's bluegrass

Scirpus microcarpus panicled bulrush

Sitan ion h ystrix squ irreltail

Stipa needlegrass

Stipa columbiana Dore's needlegrass

Stip a com ata needle and thread

Stipa  letterm an ii Letterman's needlegrass

Stipa  occ iden talis western needlegrass

Stipa thurberiana Thurber's needlegrass

Trisetum spicatum spike trisetum

Vulp ia octoflora  var. octo flora sixweeks fescue

Ferns and fern allies

Cystop teris fragilis brittle bladd erfern

W oodsia oregana Oregon  cliff fern

Mosses

Bryum bryum

Bryum caespiticium dry calcareous bryum m oss

En calyp ta enca lypta

Encalypta vulga ris encalypta moss

Eurhynchium pulchellum eurhynchium m oss

Hom alothecium nevade nse Nevad a hom alothecium moss

Tortula tortula

Tortula ru ralis tortula moss

Lichens

Cladonia clad on ia

Cladon ia fim bria ta trumpet lichen

Collema collema

Dermatocarpon miniatum comm on stippleback

Peltige ra peltigera

Peltigera canina dog-lichen

Peltigera rufescens f ield log-lichen

Pso ra psora

Psora  tuckerm an ii brown-eyed scale
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Appendix 4.  Indicator species analysis.

Table 4.  Key indicator species.  Plant species selected for hierarchical cluster analysis are list

alphabetically with observed indicator values (based on combining values for relative abundance

and relative frequency), the group in which the maximum  indicator value occurs, and statistics generated

through the Monte Carlo test of significance.

 Species code Species Ma x 

group

Observed

indicator

Mean

random

Standard

deviation

p-value

1 ACGL Acer glabrum 69 39 .8 12 .1 9.6 0.026

2 ACMI2 Achillea millefolium 69 28 .2 11 .6 4.7 0.005

3 AGGL Agoseris glauca 30 5.2 11 .8 8.5 0.792

4 AGGR Ago seris g rand iflora 86 7.5 10 .7 6.6 0.607

5 AGSP Agropyron spicatum 30 29 .2 11 .1 2.9 0.001

6 AGTR Agropyron trachycaulum 8 12 .4 12 .9 10 .2 0.399

7 AGUR Agastache  urticifolia 42 17 .3 14 .2 10 .3 0.268

8 ALAC4 Allium acuminatum 199 54 .9 12 .8 8.5 0.004

9 AMAL2 Am elanchier aln ifolia 86 36 .2 12 .7 8.6 0.022

10 AN DI2 Antennaria dimorpha 88 15 .4 12 .7 8.9 0.281

11 ANMI3 An tennaria m icro phylla 241 25 .0 12 .0 6.7 0.051

12 AR AB I2 Arabis 8 5.5 11 .8 6.3 0.915

13 ARAC2 Are naria a cu lea ta 8 14 .7 12 .0 8.7 0.261

14 ARAR8 Artem isia  arb uscula 1 62 .5 10 .3 5.9 0.001

15 ARART Artemisia a rbuscu la ssp. the rmopola 88 9.0 11 .7 10 .1 0.450

16 ARFR4 Artemisia frigida 35 27 .3 11 .7 10 .0 0.074

17 ARHO2 Arabis holbo ellii 241 14 .7 12 .1 8.6 0.257

18 ARKI Arenaria kingii 11 17 .1 12 .5 8.7 0.220

19 ARLO9 Artemisia longiloba 11 100.0 12 .4 9.9 0.001

20 ARNO4 Artemisia nova 88 30 .0 12 .6 9.6 0.067

21 ARRI2 Artemisia rigida 199 96 .1 11 .7 8.1 0.001

22 ARTR4 Artemisia tripartita 41 49 .5 11 .6 10 .2 0.003

23 ARTRV Artemisia tridentata ssp. vaseyana 12 36 .4 9.2 2.1 0.001

24 ARTRW8 Artem isia tridentata var.

wy om ingensis

41 30 .7 12 .2 8.1 0.044

25 ARTRX Artemisia triden tata ssp. xerice nsis 9 8.6 13 .0 10 .5 0.560

26 ASPE3 Aster perelegans 86 12 .8 11 .9 8.1 0.332

27 ASPU9 Astraga lus pursh ii 1 20 .3 10 .8 7.6 0.101

28 BASA3 Balsam orhiza  sag ittata 42 42 .4 13 .4 6.2 0.004

29 BERE Berberis repens 86 53 .7 12 .8 9.4 0.007

30 BRBR7 Brom us brizae formis 210 54 .7 13 .5 9.8 0.006

31 BR CA5 Bromus carinatus 22 62 .5 13 .0 8.9 0.005

32 BRJA Bromus japonicus 69 20 .0 13 .2 9.0 0.152

33 BRTE Bromus tectorum 41 36 .6 15 .6 8.1 0.031



 Species code Species Ma x 

group
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indicator

Mean

random

Standard

deviation
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34 CAEU Calochortus eurycarpus 30 8.0 12 .4 6.9 0.705

35 CAFL7 Castilleja flava 5 22 .9 13 .6 8.8 0.139

36 CAGE2 Care x gey eri 8 34 .4 14 .1 9.3 0.034

37 CAHO5 Ca rex h oodii 69 10 .0 11 .6 9.2 0.448

38 CAMA5 Calochortus macrocarpus 11 5.2 9.8 6.1 0.789

39 CAMI12 Ca stille ja m inia ta 5 10 .0 11 .2 7.0 0.438

40 CAPA25 Castil leja pallescens 1 29 .5 12 .7 10 .4 0.069

41 CARO5 Ca rex ro ssii 86 26 .8 12 .9 10 .0 0.079

42 CA STI2 Ca stilleja 5 6.7 12 .8 8.5 0.740

43 CEVE Ceanothus velutinus 86 93 .5 14 .0 9.5 0.001

44 CHDO Ch aenactis  douglas ii 41 24 .1 12 .1 7.8 0.054

45 CHNA2 Chrysothamnus nauseosus 67 20 .2 16 .2 9.6 0.243

46 CH VI8 Chrysothamnus viscidiflorus 41 54 .9 17 .3 9.3 0.008

47 CICA6 Cirsium canovirens 12 12 .1 10 .9 8.0 0.271

48 CLPU Cla rkia p ulch ella 69 20 .5 12 .6 9.1 0.152

49 COGR4 Collom ia grandiflora 160 58 .9 12 .2 7.4 0.002

50 CO LI2 Co llom ia linearis 42 31 .2 12 .2 7.4 0.040

51 CO PA3 Collinsia parviflora 42 51 .0 15 .0 8.8 0.007

52 CORA5 Cordylanthus ramosus 5 14 .3 13 .3 10 .5 0.351

53 COUM Co mandra  um be llata 74 6.3 12 .5 9.0 0.721

54 CRAC2 Crep is acumina ta 5 9.1 12 .6 6.6 0.639

55 CROC Cre pis occidentalis 30 9.1 11 .5 7.3 0.524

56 CRW A2 Cryptan tha w atsonii 42 14 .8 11 .4 9.2 0.227

57 CRYPTa Cryptantha, unknown annual 42 8.9 9.3 5.0 0.497

58 DELPH Delphinium 210 9.4 11 .5 8.7 0.516

59 DENU2 Delphinium nuttall ianum 11 13 .4 10 .8 7.1 0.264

60 DRABA Draba 11 28 .0 12 .6 9.8 0.060

61 DRVE2 Draba verna 67 12 .6 11 .7 9.2 0.340

62 EL CI2 Elymus cinereus 74 18 .6 13 .2 9.2 0.194

63 EPP A2 Epilobium paniculatum 160 47 .7 12 .9 7.2 0.002

64 ERBL Erigeron  bloom eri 199 32 .3 13 .2 10 .7 0.060

65 ERCA8 Eriogonum caespitosum 11 56 .5 13 .7 10 .1 0.008

66 ERCO4 Erigeron compositus 241 76 .4 12 .7 9.5 0.003

67 ERHE2 Eriogonum heracleoides 22 14 .9 12 .1 5.2 0.226

68 ERLA6 Eriophyllum lanatum 210 38 .9 14 .4 10 .7 0.040

69 ER MI4 Eriogonum microthecum 41 19 .8 12 .5 8.9 0.157

70 ERPU2 Erigeron pumilus 41 12 .6 12 .5 10 .1 0.348

71 ERUM Eriogonum umbellatum 36 47 .5 15 .1 9.8 0.014

72 FE ID Festuca  idahoensis 5 42 .1 10 .6 3.6 0.001
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random
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73 FRAT Frit il laria atropurpurea 11 11 .7 11 .5 8.7 0.377

74 FRPU2 Fritillaria pudica 41 4.9 10 .4 6.8 0.868

75 GA DI2 Gayophytum diffusum 67 13 .5 14 .6 9.6 0.414

76 GETR Geum trif lorum 241 8.1 12 .7 9.3 0.630

77 GE VI2 Geranium viscosissimum 74 17 .2 12 .1 8.1 0.197

78 GIAG Gilia aggreg ata 74 13 .1 12 .0 8.2 0.307

79 GLNE Glossopetalon nevadense 210 100.0 11 .7 8.6 0.001

80 HAAC Ha plopappus acaulis 11 53 .8 12 .2 9.2 0.006

81 HAMI Hackelia micrantha 22 15 .2 12 .4 7.6 0.247

82 HASU Haplopappus suffruticosus 36 99 .5 14 .1 10 .6 0.001

83 HEUN He lianthella u niflora 42 20 .2 14 .3 9.5 0.198

84 HIAL Hieracium albert inum 69 14 .4 13 .4 9.1 0.313

85 HYCA4 Hydrophyllum capitatum 2 4.6 11 .4 8.3 0.853

86 KOCR Ko ele ria c rista ta 8 9.7 13 .5 7.9 0.626

87 LASE Lactuca se rriola 42 19 .6 10 .9 8.1 0.114

88 LERE7 Lewisia rediviva 1 15 .7 10 .5 7.1 0.165

89 LIPA5 Lithophragma parviflorum 69 18 .4 11 .2 7.8 0.128

90 LIRU4 Litho spe rmum  rudera le 74 11 .8 12 .1 6.9 0.406

91 LODI Lomatium dissectum 35 9.2 15 .6 10 .8 0.690

92 LOTR2 Lomatium tr iternatum 199 29 .6 13 .4 9.9 0.078

93 LUAR3 Lupinus argenteus 36 44 .3 12 .2 5.9 0.006

94 LU PIN Lupinus 160 19 .9 11 .6 7.2 0.117

95 LUSE4 Lupinus sericeus 22 38 .2 12 .4 7.3 0.010

96 MACA2 Machaeranthera canescens 241 20 .0 12 .4 8.6 0.166

97 MEAL6 Mentzelia a lbicaulis 35 10 .9 11 .6 8.2 0.416

98 MEBU Melica bulbosa 22 11 .0 13 .4 8.4 0.501

99 MEOB Mertens ia ob long ifolia 5 7.4 13 .6 10 .2 0.689

100 MIGR Microste ris gra cilis 67 15 .4 13 .3 8.1 0.270

101 MINU Microseris nutans 11 45 .9 10 .5 7.9 0.006

102 MITR5 Microseris troximoides 88 7.4 10 .9 8.0 0.562

103 PEAT3 Penstemon attenuatus 36 62 .6 13 .8 10 .7 0.007

104 PEDE4 Penstemon deustus 210 74 .0 12 .7 9.5 0.002

105 PEHU Penstemon humilis 11 9.8 12 .0 6.6 0.545

106 PHHA Pha celia hasta ta 160 91 .5 15 .8 11 .5 0.002

107 PHHE2 Phacelia  heterophylla 160 57 .4 12 .7 8.3 0.003

108 PHHO Ph lox hoodii 1 16 .7 12 .8 7.0 0.220

109 PHLI Phacelia  linearis 160 34 .0 12 .6 9.1 0.040

110 PHLO2 Ph lox long ifolia 30 8.5 13 .4 7.8 0.714

111 POBU Poa bu lbosa 9 12 .3 12 .0 8.0 0.339
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112 PODO4 Po lygo num doug lasii 199 23 .9 13 .7 8.4 0.112

113 POGL9 Potentilla glandulosa 241 33 .4 11 .9 7.3 0.021

114 POSE Poa secunda 88 29 .3 11 .1 3.8 0.004

115 PRVI Prunus virginiana 74 67 .5 14 .5 8.9 0.002

116 PUTR2 Purshia tridenta ta 9 64 .0 12 .6 6.7 0.001

117 RICE Ribes cereum 22 37 .8 11 .6 7.6 0.008

118 ROWO Ro sa  wo odsii 69 95 .6 13 .3 10 .4 0.002

119 SEIN2 Senecio integerrimus 5 7.0 13 .8 8.3 0.844

120 SELA Sedum lanceolatum 241 51 .0 11 .4 6.9 0.002

121 SIDO Silene doug lasii 5 13 .8 13 .2 9.3 0.340

122 SIHY Sita nion hystrix 41 38 .3 15 .2 8.3 0.020

123 STCO3 Stipa columbiana 36 10 .4 12 .7 7.7 0.492

124 STOC2 Stipa  occ iden talis 36 14 .3 12 .0 8.0 0.264

125 STTH2 Stipa thurberiana 41 46 .2 13 .6 9.9 0.011

126 SYOR2 Symphoricarpos oreophilus 22 72 .2 14 .4 8.6 0.001

127 TECA2 Tetradymia canescens 88 5.3 11 .7 8.3 0.811

128 TRDU Tragopogon dubius 42 19 .8 14 .0 7.8 0.182

129 VIPU4 Viola purpurea 160 10 .6 9.8 5.8 0.372

130 ZIVE Zigadenus venenosus 19 8.0 13 .4 9.4 0.654
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Table 5.  Species indicator value - cluster analysis group m atrix.  Plant species selected for hierarchical cluster analysis are list alphabetica lly with

observed indicator values (based on combining values for relative abundance and relative frequency), average indicator value, maximum indicator

value, the group in which the maxim um indicator value occurs, and the indicator value for the species in each of 24 hierarchical cluster analysis groups. 

The number of plots classified within in each group is also indicated.

Column/species

code

Avg Max Max

group

1 2 5 8 9 11 12 19 22 30 35 36 41 42 67 69 74 86 88 160 199 210 241

Num ber of plots: 19 43 38 25 12 3 17 2 3 16 11 4 4 4 8 4 5 3 9 2 5 4 6

1 ACGL 2 40 69 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0

2 AC MI2 3 28 69 0 0 8 3 8 0 2 1 3 6 1 0 0 3 2 28 1 1 0 3 0 4 0

3 AGGL 1 5 30 0 1 0 0 0 4 0 0 4 5 0 2 0 0 1 0 1 0 0 0 0 0 0

4 AGGR 1 7 86 0 0 0 0 2 0 0 0 0 0 5 0 0 4 0 0 0 7 0 0 0 4 0

5 AGSP 4 29 30 0 7 4 1 14 0 2 0 4 29 8 0 0 4 2 0 1 1 7 1 1 4 0

6 AGTR 1 12 8 0 0 0 12 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0

7 AGUR 1 17 42 0 0 0 0 0 0 1 0 0 2 0 0 0 17 0 0 4 0 0 0 0 0 0

8 ALAC4 3 55 199 0 1 1 0 0 3 1 0 0 1 0 0 2 0 0 0 0 1 0 0 55 0 0

9 AMAL2 2 36 86 0 0 0 0 1 0 0 6 0 1 0 0 0 2 0 2 1 36 0 0 0 0 0

10 AN DI2 1 15 88 1 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 15 0 1 0 4

11 AN MI3 2 25 241 0 0 14 5 0 1 0 0 0 0 0 6 0 0 4 0 0 0 0 0 0 0 25

12 AR AB I2 1 5 8 2 2 2 5 0 4 1 0 0 1 0 1 1 3 3 0 3 0 0 0 0 1 3

13 ARAC2 1 15 8 0 1 1 15 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0

14 ARAR8 3 62 1 62 0 1 0 0 0 0 0 0 1 0 0 8 0 0 0 0 0 0 0 0 0 7

15 ARART 0 9 88 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0

16 ARFR4 1 27 35 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 0

17 ARHO2 1 15 241 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 1 0 1 1 0 0 0 15

18 ARKI 2 17 11 13 0 0 0 0 17 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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code

Avg Max Max

group

1 2 5 8 9 11 12 19 22 30 35 36 41 42 67 69 74 86 88 160 199 210 241
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19 ARLO9 4 100 11 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 ARNO4 1 30 88 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0

21 AR RI2 4 96 199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 96 0 0

22 ARTR4 2 50 41 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0

23 ARTRV 4 36 12 0 18 10 18 0 0 36 0 5 0 0 0 0 2 2 0 1 1 0 0 0 0 0

24 ARTRW8 2 31 41 0 0 0 0 0 0 0 0 0 0 0 0 31 0 0 0 0 0 24 0 0 0 0

25 ARTRX 1 9 9 0 0 1 0 9 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0

26 ASPE3 1 13 86 0 0 0 2 0 0 1 0 1 0 3 0 0 0 0 0 0 13 0 0 0 0 0

27 ASPU9 2 20 1 20 1 1 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 14 0 0 0 0

28 BASA3 4 42 42 1 1 1 1 10 0 0 1 0 19 1 0 0 42 1 0 0 1 0 3 0 1 0

29 BERE 3 54 86 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 54 0 0 0 0 0

30 BRBR7 3 55 210 0 0 0 0 6 0 0 5 0 0 0 0 0 0 0 1 0 0 0 0 3 55 0

31 BRCA5 3 63 22 0 0 0 0 0 0 1 0 63 0 0 0 0 0 0 3 6 0 0 0 0 0 0

32 BRJA 2 20 69 1 1 0 0 2 0 4 0 0 1 1 0 11 0 0 20 0 0 0 0 0 0 0

33 BRTE 3 37 41 0 3 0 0 1 0 3 0 0 6 0 0 37 8 2 0 1 0 2 0 0 11 2

34 CAEU 2 8 30 0 0 4 5 0 8 0 4 3 8 1 0 0 0 0 0 1 0 4 0 0 0 0

35 CAFL7 1 23 5 2 1 23 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36 CAGE2 2 34 8 0 0 0 34 0 0 0 3 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

37 CAHO5 1 10 69 0 0 0 1 0 0 3 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0

38 CAMA5 1 5 11 0 1 1 0 2 5 0 0 0 2 0 0 3 0 1 0 0 0 1 0 0 3 0

39 CAMI12 1 10 5 0 0 10 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 CAPA25 2 30 1 30 0 0 0 0 16 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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41 CARO5 1 27 86 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 6

42 CA STI2 1 7 5 1 0 7 3 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0

43 CEVE 4 94 86 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 94 0 0 0 0 0

44 CHDO 2 24 41 0 1 0 0 1 0 0 0 0 0 3 0 24 0 0 0 0 1 2 1 0 3 15

45 CHNA2 3 20 67 0 1 0 0 1 0 1 0 1 3 4 0 0 3 20 0 5 0 9 8 0 0 3

46 CH VI8 3 55 41 0 3 3 1 0 0 1 0 0 1 0 0 55 0 0 0 0 0 1 0 0 0 2

47 CICA6 1 12 12 0 5 1 1 1 0 12 0 0 1 0 0 0 0 0 0 0 0 0 0 0 3 0

48 CLPU 2 21 69 0 0 0 0 2 0 0 2 0 4 0 0 0 0 0 21 0 0 0 0 1 6 0

49 COGR4 4 59 160 0 0 0 0 0 0 1 1 0 0 0 0 0 12 0 2 6 0 0 59 0 0 0

50 CO LI2 2 31 42 0 2 1 0 5 0 0 0 0 3 1 0 0 31 0 1 8 0 0 0 0 0 0

51 COPA3 3 51 42 0 5 1 0 3 0 4 0 0 3 1 0 1 51 0 0 3 1 0 0 0 0 0

52 CORA5 1 14 5 0 0 14 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

53 COUM 1 6 74 0 0 1 0 4 0 1 0 0 0 0 0 0 0 5 1 6 0 0 0 0 0 0

54 CRAC2 2 9 5 0 4 9 6 0 0 2 0 1 5 3 0 0 1 0 1 5 0 1 0 0 0 0

55 CROC 1 9 30 3 0 0 0 3 5 0 0 0 9 1 0 1 0 0 0 0 0 0 0 0 0 0

56 CRW A2 1 15 42 0 1 0 0 0 0 0 0 0 2 2 0 0 15 1 0 0 0 0 0 0 0 0

57 CRYPTa 1 9 42 0 1 0 0 4 0 0 0 4 1 1 0 2 9 0 0 1 4 0 0 0 2 0

58 DELPH 1 9 210 0 2 0 0 1 0 0 0 0 0 3 0 2 2 0 0 0 0 0 0 2 9 0

59 DENU2 1 13 11 0 3 0 0 1 13 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0

60 DRABA 1 28 11 1 0 0 2 0 28 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0

61 DRVE2 1 13 67 0 0 0 0 0 0 0 0 0 0 0 0 0 2 13 0 1 0 2 0 1 2 0

62 EL CI2 1 19 74 0 6 0 0 1 0 0 0 0 1 0 0 0 0 0 0 19 0 0 0 0 0 0
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63 EPPA2 3 48 160 0 0 0 0 0 0 0 0 0 4 1 0 0 10 5 2 5 0 0 48 0 4 0

64 ERBL 2 32 199 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32 1 0

65 ERCA8 4 57 11 28 0 0 0 0 57 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

66 ERCO4 3 76 241 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 76

67 ERHE2 2 15 22 0 2 7 8 4 0 2 4 15 1 4 0 0 0 1 4 2 0 0 0 0 0 0

68 ERLA6 2 39 210 0 0 0 2 2 0 0 0 4 1 0 0 0 0 0 0 0 0 0 0 0 39 0

69 ER MI4 2 20 41 8 0 0 0 0 8 0 0 0 0 0 0 20 0 0 0 0 1 0 0 0 0 0

70 ERPU2 1 13 41 0 0 0 0 0 2 0 0 0 0 6 0 13 0 0 0 0 0 1 0 0 0 0

71 ERUM 3 48 36 0 4 0 2 0 0 0 0 0 0 2 48 0 0 1 0 3 0 0 2 0 0 3

72 FEID 3 42 5 2 0 42 9 2 9 0 1 0 0 0 6 2 0 0 1 0 1 1 0 2 0 1

73 FRAT 1 12 11 0 1 5 0 1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

74 FRPU2 1 5 41 0 2 0 0 0 0 2 0 0 3 3 0 5 5 0 0 0 0 0 0 0 0 0

75 GA DI2 1 14 67 0 1 0 0 2 0 0 0 0 2 0 0 0 0 14 0 13 0 0 0 0 0 0

76 GETR 1 8 241 0 0 1 1 0 0 0 2 0 1 1 0 0 0 0 1 0 0 0 0 0 0 8

77 GE VI2 1 17 74 0 0 0 1 0 0 0 0 2 1 0 0 0 0 0 11 17 0 0 0 0 0 0

78 GIAG 1 13 74 0 3 0 1 0 0 0 0 0 0 0 0 0 0 1 0 13 0 0 0 0 0 0

79 GLNE 4 100 210 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0

80 HAAC 3 54 11 6 0 0 0 0 54 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

81 HAMI 2 15 22 0 1 0 0 0 0 2 0 15 2 0 0 0 8 0 0 3 8 0 0 0 0 0

82 HASU 4 99 36 0 0 0 0 0 0 0 0 0 0 0 99 0 0 0 0 0 0 0 0 0 0 0

83 HEUN 2 20 42 0 0 2 0 0 0 0 0 0 3 10 0 0 20 0 0 1 1 0 0 0 0 0

84 HIAL 2 14 69 0 0 6 14 0 0 0 0 0 0 0 0 0 0 1 14 6 0 0 0 0 0 0
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85 HYCA4 1 5 2 0 5 0 0 3 0 1 0 0 4 2 0 0 3 0 0 0 0 0 0 0 0 0

86 KOCR 2 10 8 0 1 8 10 1 2 0 9 8 0 0 0 0 0 7 2 1 0 0 0 0 0 4

87 LASE 2 20 42 0 0 0 0 0 0 0 0 0 1 2 0 0 20 10 8 1 2 0 0 1 8 0

88 LERE7 1 16 1 16 0 1 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

89 LIPA5 2 18 69 1 0 0 0 0 0 0 0 0 1 9 0 0 2 1 18 5 0 0 0 0 0 0

90 LIRU4 2 12 74 0 2 0 1 2 0 1 0 0 0 2 0 1 11 11 1 12 0 0 0 0 0 0

91 LODI 1 9 35 0 2 0 0 4 0 0 0 0 3 9 0 0 1 0 0 0 0 0 9 1 1 0

92 LOTR2 2 30 199 0 0 1 1 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 30 0 0

93 LUAR3 3 44 36 0 3 4 2 0 0 11 0 3 1 1 44 0 6 3 1 0 1 0 0 0 0 0

94 LU PIN 2 20 160 0 0 2 1 7 0 0 1 0 1 1 0 0 0 0 0 0 0 0 20 0 2 0

95 LUSE4 2 38 22 0 2 1 1 0 0 0 0 38 0 0 0 1 0 1 0 0 0 0 0 0 0 11

96 MACA2 2 20 241 0 5 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 8 2 0 0 0 20

97 MEAL6 1 11 35 0 0 0 0 6 0 0 0 0 1 11 0 0 0 0 0 1 4 0 0 0 0 0

98 MEBU 2 11 22 0 5 0 1 0 0 4 0 11 4 2 6 0 5 0 0 5 0 0 0 0 0 0

99 MEOB 1 7 5 0 3 7 6 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0

100 MIGR 2 15 67 0 1 0 0 1 0 2 0 0 2 1 0 1 15 15 0 4 1 0 11 1 0 0

101 MINU 2 46 11 0 0 1 0 0 46 1 5 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0

102 MITR5 1 7 88 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 7 0 3 0 0

103 PEAT3 3 63 36 0 0 1 2 0 0 0 0 1 0 0 63 0 0 0 0 0 0 0 0 0 0 0

104 PEDE4 4 74 210 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4 74 0

105 PEHU 2 10 11 6 4 1 1 0 10 0 0 0 0 3 0 0 2 0 0 0 0 3 0 0 0 4

106 PHHA 4 91 160 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 91 0 0 0
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107 PHHE2 3 57 160 0 0 0 0 2 0 0 0 0 2 0 0 0 3 3 0 5 0 0 57 0 0 0

108 PHHO 2 17 1 17 2 1 6 0 7 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 4

109 PHLI 2 34 160 0 0 0 0 4 0 0 0 1 1 0 0 0 0 15 0 0 0 0 34 0 2 0

110 PHLO2 1 8 30 1 1 3 0 1 0 8 0 0 8 0 0 1 2 0 0 0 0 6 0 0 0 0

111 POBU 1 12 9 0 0 0 0 12 0 0 0 0 2 5 0 0 8 0 0 0 0 0 0 0 0 0

112 PODO4 2 24 199 0 0 0 0 0 0 1 0 0 0 1 1 0 12 1 0 3 0 0 0 24 0 0

113 POGL9 2 33 241 0 0 0 2 1 0 0 0 1 0 1 0 0 0 0 3 3 1 0 0 0 0 33

114 POSE 4 29 88 9 1 2 0 1 4 2 0 0 2 1 0 7 0 9 0 0 0 29 0 16 1 1

115 PRVI 4 68 74 0 0 0 0 1 0 0 0 0 2 0 0 0 1 0 1 68 12 0 0 0 0 0

116 PUTR2 4 64 9 0 5 0 0 64 0 1 0 0 1 1 0 0 0 3 0 0 0 0 1 0 9 0

117 RICE 2 38 22 0 0 0 2 0 0 0 0 38 1 0 0 0 0 0 3 1 3 0 0 0 0 0

118 ROW O 4 96 69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 96 1 0 0 0 0 0 0

119 SEIN2 2 7 5 3 6 7 3 0 4 0 2 0 5 1 1 2 1 0 0 0 1 0 0 0 0 0

120 SELA 3 51 241 14 0 0 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 51

121 SIDO 1 14 5 0 0 14 6 0 1 0 0 0 0 0 0 0 0 3 0 0 5 0 0 0 0 0

122 SIHY 4 38 41 7 1 1 1 0 5 1 0 0 0 0 4 38 0 2 0 0 0 8 0 6 0 11

123 STCO3 2 10 36 0 1 2 3 0 0 4 0 8 0 0 10 0 0 0 0 6 4 0 0 0 0 0

124 STOC2 1 14 36 0 0 0 1 2 2 3 0 3 0 0 14 0 0 0 0 1 5 0 0 0 0 0

125 STTH2 3 46 41 4 0 0 0 0 0 0 0 0 0 0 0 46 0 0 0 0 0 8 0 0 2 0

126 SYOR2 4 72 22 0 2 0 1 0 0 0 0 72 0 0 0 0 3 0 0 6 1 0 0 0 0 0

127 TECA2 0 5 88 2 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0

128 TRDU 3 20 42 1 1 0 0 5 0 1 1 0 11 1 0 0 20 1 8 1 0 1 1 0 2 9



Column/species

code

Avg Max Max

group

1 2 5 8 9 11 12 19 22 30 35 36 41 42 67 69 74 86 88 160 199 210 241

Page 53

129 VIPU4 1 11 160 0 1 0 0 0 0 1 0 5 0 0 3 0 0 6 0 0 5 0 11 0 0 0

130 ZIVE 1 8 19 1 0 0 1 0 0 3 8 0 0 0 0 0 0 7 1 0 0 6 0 0 0 0
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Appendix 5.  Field form.  The fix area ecology plot field form and data dictionary are shown.
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FIXED AREA ECOLOGY PLOT

DATA DICTIONARY - ID CDC  (07/2003)

FIELD VALUE DESCRIPTION

Aspect RANGE 0 - 360 degrees; Declination-corrected azimuth of slope aspect to nearest degree

Bedrock Composition

ANDE An desite

ARGI Arg illite

BASA Basalt

BREC Breccia

CHAL Ch alk

COAL Coal

CONG Co ng lom era te

DACI Da cite

DA IR Da irite

DOLO Do lom ite

DIOR Diorite

EJEC Eje cta

GABB Gabbro

GLAS Glass

GLAU Gla ucon ite

GNEI Gneiss

GRAN Gran ite

GYPS Gypsum

HALI Ha lite

HORN Ho rnfe ls

LATI La tite

L IME Limestone

MARB Marb le

MARL Ma rl

MONZ Monzon ite

OBSI Obsidian

PAHO Pahoehoe

PHYL Ph yllite

PUMI Pum ice

QUAR Qu artz ite

RH YO Rh yolite

SAND Sandstone

SCHI Schist

SCOR Scoria

SERP Serpentinite, Serpentine

SHAL Shale

SILT Siltstone

SLAT Sla te

SYEN Sye nite

TUFF Tuff

Bedrock O rigin

CO Co ng lom era te

IG Igneous

ME Metam orphic

MI Mixed

MS Me tased imentary

PY Pyroclas tic

SE Sed imentary

UN Unconsolidated

Bedrock RANGE Bedrock cover; 0 to >100; percent ground cover

Boulder RANGE Boulder (> 61 cm [> 24 inches]) cover; 0 to >100; percent ground cover

Basal

vegetation RANGE Basal vegetation cover; 0 to >100; percent ground cover

Co bb le RANGE Cobble (10 - < 25 cm [3 - < 10 inches]) cover; 0 to >100; percent ground cover
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Distr ibution

Pattern NARRATIVE Description of the size and placement of the stand in relation to adjacent stands and key environmental

factors.  Examples: a) extensive on this and adjacent slope aspects; b) occurs on small inclusions of

deeper soil within a mosaic dominated by ARAR/AGSP on shallow soils, this pattern is repeated

throughout extensive tablelands; or c) restricted to lower slope positions with northerly aspects.

East horizon RANGE 0 to >100; Vertical angle (degrees) between plot center and eastern horizon

Ecological

Condition A Pristine cond ition.  Evide nce  of post-indus trial hum an-caused d isturban ce is absent.  Exotic species  are

absent.

B Little evide nce  of post-industrial hum an-cau sed  distu rbance  is pre sen t.  Stand co mposition  and structure  is

predominantly natural.  Exotic species are only common (< one  perce nt cover).

C Post-industria l hum an-cau sed  distu rbance  is apparen t.  Stand co mposition  and structure  is alte red .  Exo tic

species a re we ll represe nted to  abu nda nt (5 - 25  perce nt cover).

D Ev iden ce o f post-industria l hum an-cau sed  distu rbance  is pre vale nt.  Stand com position  and structure  is

altered.  Native species are present, but are in peri l of loss.  Increasers dominate the stand.  Invader

spec ies  are  a s ign ificant com positiona l component.

F Native stand compo sition, structure, and function are significantly altered.  Re-establishme nt of native

stand comp osition, structure, and function will require large energy inputs.

Ecological

Condition;

Co mments NARRATIVE Description of the factors that contribute to the assignment of the ecological condition class

Elevation RANGE 0 >25000; Elevation of plot in feet

Erosion

potential sa soil surface is stable with no evidence of accelerated erosion

uc soil surface is unstable because of compaction

ud soil surface is  unstab le be cau se o f disp lacement and /or churn ing o f the soil

up soil surface is unstable because of lack of protective vegetation cover

ua unable to assess

Erosion

type no none

se sheet erosion

re ril l erosion

ge gully erosion

de deposit ion

we wind erosion

sc soil creep

sl slump (earth f low)

td terrace development

sd slide

Gravel RANGE Gravel (0.2 - < 10 cm [1/16 - < 3 inches]) cover; 0 > 100; percent ground cover

Lan dform see  App end ix A

Lan dform

modif ier IT Inte rmed iate  (10 0-3 00  ft)

N No t app licab le

NW Na rrow  (<1 00  ft)

W I W ide  (>3 00  ft)

X Unab le to assess

Landscape BA Badlands

BK Breaks

DE De lta

FH Foothills

HI Hills

IB Interm ontane  basin

LP Lacus trine p lain

MG Glaciated mountains

MO Mountains
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PL Pla in

PT Plateau

TP Till pla in

VA Valley

Landscape

Modif ier CS Coastal

DE De lta

DI Dissected

GF Glaciofluvial

GL Glaciated

HI High

IN Inter-montane

LA Lake

LC Lacustrine

LE Level

LV Lava

MA Marine

MO Mountain

RI River

TI Till

UN Undulating

VO Vo lcan ic

Lichen RANGE Lichen cover; 0 to >100; percent ground cover

Litter RANGE Litter (<1/4 inch diameter) cover; 0 to >100; percent ground cover

Moss RANGE Moss cover; 0 to >100; percent ground cover

Micro horizontal

Micro vertical Horizontal and vertical micro-topographical configuration

1 Convex

2 Straight

3 Conca ve

4 Undulating

North horizon RANGE 0 to >100; Vertical angle (degrees) between plot center and northern horizon

NVC

Subgroup ag annual grass land ( these are not entirely consis tant with  NVC)

df deciduous forest

ds deciduous shrubland

dw deciduous woodland

eds evergreen dwarf-shrubland

ef evergreen forest

es evergreen shrubland

ew evergreen woodland

pf perennial forb ???

pg perennial grassland

sv sparse vegetation

NV C com mun ity

association the existing plant community; covertype

PM  Orig in AL Alluvium

BS Beach sand

CI Cind ers

CM Coprogenic material

CO Colluvium

CR Cryotu rba te

DE Diatomaceous earth

DI Diamictin

DP De posits

EO Eo lim

GD Glac ial drift

LO Loess
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MA Ma rl

OR Org an ic

OU Outwash

PE Pedisediment

RE Residuum

TE Tep hra

TI Till

VA Volcanic ash

VB Volcanic bombs

PM  Orig in

Modif ier ABLA Ablation

AC ID Acidic

ANDE Andesitic

BASA Basal

BASI Basic

BASL Basaltic

BY Bou ldery

BYV Very bouldery

BYX Extrem ely bou ldery

CALC Calcareous

CB Co bb ly

CBA Angu lar co bb ly

CBV Very cob bly

CBX Extremely cobb ly

CN Chann ery

CNV Very ch ann ery

CNX Extrem ely channe ry

COLL Colluvial

ESTU Estuarine

FL Flaggy

FLOW Flow

FLV Very f laggy

FLX Extremely f laggy

GLFL Glacio flu id

GLLA Glacio lacustrine

GLMA Glacio marine

GR Gra velly

GRAS Grassy

GRC Co arse  gravelly

GRF Fine  gravelly

GRM Medium  gravelly

GRV Very gravelly

GRX Extremely gra velly

HERB Herbaceous

LACU Lacustrine

LODG Lodgement

MARI Marine

MELT Melt

MK Mucky

MOSS Mossy

PF Non-conso lidated perm afrost

PT Pe aty

RB Ru bb ly

SLOP Slope

SLUM Slump

ST Stony

STV Very stony

STX Extremely stony

SUPR Supraglacial

UNSP Unspecif ied

VASI Valley side

W OOD W oody

Ph oto  ID CODE The identification of imag ery related to the plot - onsite photograph, aerial photograph, etc.

Plant

association CODE poten tial natu ral vegeta tion  plant com mun ity
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Qu adrangle

name NARRATIVE The name of the 1:24k scale USGS topographical quadrangle the plot is mapped on.

Seral status pnc The  poten tial natura l com mu nity; seral spe cies a re sca rce to absent.  Spe cies co mp osition and d ens ity are

relatively stable.  The dominant species are reproducing.

late Late-se ral sp ecie s are  we ll repre sen ted to  abundant an d inc reasing  in ab undance .  Seral sp ecie s may still

pe rsis t.

mid Late-seral species are well represented to abundant in the understory and are beginning to occupy the

overstory or are present with low density and abundance.

early Seral species are dominant in the overstory or late seral species are present with low density and

abundance o r ab sent.

retro Na tive  spec ies  are  either a bsen t or so low in  abundance as to  make re co lon izatio n very d ifficu lt. 

Incre ase rs an d invaders d om inate .  The  veg etation is d isclim ax.  Only mech an ical m an ipula tion w ill resu lt

in the reintroduction of native late seral species.

Series CODE potential natural vegetation series

South Horizon RANGE 0 to >100; Vertical angle (degrees) between plot center and southern horizon

Slope RANGE Slope; 0 - 150 percent; Incl ination of the surface of the soil from the horizontal

So il RANGE Soil (<1/16 inch particles) cover; percent ground cover

Soil color see  App end ix B

Soil drainage see  App end ix B

Soil m oisture see  App end ix B

Soil rooting

depth RANGE

Soil texture see  App end ix B

Stone RANGE Stone (25 - < 61 cm [10 - < 24 inches]) cover; 0 to >100; percent ground cover

Structural condit ion see  App end ix C

Topographical

Mo isture (needs additional work - is this redunda nt?) commo nly used values:

3 dry, well drained ridgetop or prow

4 dry mid-slope

5 mesic toe slope

7 moist basin

Topograph ic

Position ridge linear top of ridge, hi ll , or mountain; the elevated area between two f luves (drainageways) that sheds water

to the d rainag ewa ys (crest, sum mit, interfluve ).

high slope geomorphic component that forms the uppermost incl ined surface at the top of a slope. Comprises the

trans ition zo ne from  backs lope  to summit. Surfa ce is  dominan tly convex in pro file an d erosio na l in orig in

(shoulde r slope , uppe r slope , convex cree p slop e).

high level level top  of plateau (m esa).

midslope intermedia te slope  pos ition (transportationa l mids lope , midd le slope).

backslope subset of m idslopes which a re steep, linear, and m ay includ e cliff segme nts (fall face s) (dipslope).

step in 

slope nea rly level she lf interrupting  a steep slop e, rock w all, or cliff face (led ge, terracette).

lowslope inner gently incl ined surface at the base of a slope. Surface profile is generally concave and a transit ion

between  midslope  or backslop e, and  toe slop e (lower slope, foot slope, co lluvial foo tslope).

toeslope outermost gently incl ined surface at base of a slope. In profi le, commonly gentle and linear and

characterized  by alluvial depo sition (alluvia l toeslope).

low level valley floor o r shore line rep resenting the  former position of an alluv ial plain, lake , or sho re (terrace ).

channel

wa ll sloping side  of a ch ann el (ban k).

channel

bed bed of single or braided watercourse commonly barren of vegetation and formed of modern alluvium

(narrow va lley bottom , gully arroyo).

basin
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floor nea rly level to gently sloping , bottom  surface of a  bas in (dep ression).

UTM X

UTM Y VALUE The Universal Transverse Mercator (UTM) easting (UTM X) and northing (UTM Y) recorded using the

cen tral 19 27 No rth America n D atum  (NA D2 7 C entral)

W est Horizon RANGE 0 to >100; Vertical angle (degrees) between plot center and western horizon

W ater RANGE W ater cover; 0 to >100; percent ground cover

W ay poin t ID VALUE GPS way point identif ication - convention:  six character alpha-numeric consisting of the last three digits of

GP S unit se rial nu mber followed by the th ree  digit iden tity autom atica lly assig ned by the G PS  un it

W ay point

FOM VALUE W ay point figure of merit (FOM - a value reflecting the estimated accuracy of the averaged posit ion)

reco rded o ff GP S unit

W ildlife use NARRATIVE Re cord the species and  the  type  of s ign  observed on, o r ad jacen t, the  plo t.

W ood RANGE W ood (> 1/4 inch diameter) cover; 0 to >100; percent ground cover

Append ix A - Landform  ( from NYNHP)

Select the best landform na me from  the list below. More than one landform na me m ay be listed for each com mun ity, listing the mo st

specific nam e first (e.g., a cliff com mu nity could b e: CL IFF, ES CA RP ME NT) (Defin itions from  Drisco ll et al. 1984 ).

Lan dform Description

Active slope (metastable slope) A mountain or hil l slope that is responding to valley

incision, and has detritus accumulated behind obstructions, indicating

con tem porary tran spo rt of slope  alluv ium .  Slop e grad ients  com monly

exceed 45 percen t.

Alluvial cone The material washed down mountain and hi ll  slopes by ephemeral

stream s and de pos ited at the  mo uth of g orges in the fo rm o f a

moderately steep, conical mass descending equally in all  directions

from the point of issue.

Alluvial fan A body of alluvium, with or without debris flow deposits, whose surface

forms a segment of a cone that radiates downslope from the point

where the stream emerges from a narrow valley onto a less sloping

surface .  com mon long itudinal profiles  are  gently slop ing a nd nearly

l inear. Source uplands range in relief and aerial extent from mountains

and plateaus to gullied terrains on hill and  Piedm ont slopes.

Alluvial flat A nearly level, graded, al luvial surface.

Alluvial p lain A flood p lain  or a  low-gra dient delta .  It ma y be  modern  or re lict.

Arroyo (wash) T he flat-floo red  cha nnel or  an  ephemera l stream, com monly

with  very s teep to  vertical banks  cu t in  alluvium.

Backswamp (valley f lat) Extensive marshy, depressed areas of flood plains between

the natural levee borders of chann el belts and valley sides or terraces.

Bar An  elon gated la nd form  generated  by wa ves  and cu rren ts and usua lly

running parallel to the shore, composed predominantly of

unconsolidated sand, gravel, cobbles, or stones with water on two

sides.

Basin A de pressed  area  with no  or limited  surface ou tlet. Exam ples a re

closed depressions in a  glacia l till pla in, lake basin , rive r ba sin , or fa ult-

bordered intermontane structure such as the Bighorn Basin of

W yoming.

Bay a) An  inlet of the  sea  or othe r body of wa ter usually sma ller than a  gulf.

b) a  sm all body of w ate r se t off  from the  main  body.
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Bedrock The solid rock that underlies the soil and other unconsolidated material

or that is exposed at the surface.

Beach The unco nso lidated m ateria l that co vers  a gently slopin g zone, typically

with  a concave pro file, e xten ding landward f rom  the  low-wa ter lin e to

the p lace  where  there  is a defin ite change in m ateria l or ph ysiog raphic

form (such as a cli ff) or to the line of permanent vegetation; the

relatively thick and temporary accumulation of loose water-borne

material (usually well-sorted sand and pebbles, accompanied by mud,

cob bles , bou lders, and sm oothed  rock  and sh ell fragm ent) that is in

ac tive  transit a long, o r de posited on the sho re zone between the lim its

of low  wate r and  high  wate r.

Bluff (a) A high bank or bold headland, with a broad, precipitous, sometimes

rounded cl if f face overlooking a plain or body of water, especial ly on the

outside of a stream meander;  (b) any cl if f with a steep, broad face.

Bog W aterlo gged, spongy grou nd, consisting  prim arily of m osses,

containing acidic decaying vegetation such as sphagnum, sedges and

hea ths, that develop s into pe at (includes poor fens).

Braided

channel or

stream

(flood-plain landforms)  A channel or stream with multiple channels that

interweave as a result of repeated bifurcation and convergence of f low

around interchannel bars, resembling in plan the strands of a complex

braid.  Braiding is generally confined to broad, shallow streams of low

sinuosity, h igh  bedload , non-cohes ive  bank mate rial, a nd  step g rad ien t. 

At a given bank-full  discharge, braided streams have steeper slopes

and shallower, broader, and less stable channel cross sections than

mea ndering streams.

Canyon A long, deep, narrow, very steep-sided valley with high and precipitous

walls in a n area of h igh local relief.

Cave Aquatic and non-aquatic habitats beneath the earth's surface, including

air-fi lled cavities with openings to the surface, water f il led cavit ies and

aquifers, and interstitial habitats in small crevices.

Cirque Semicircular, concave, bowl-l ike area with steep face primari ly result ing

from erosive ac tivity of a mountain  glacie r.

Cliff Any high, very steep to perpendicular or overhanging face of rock or

earth; a precipice.

Cove A deep recess or small valley in the side of a mountain.

Crest (summit) The commonly linear top of a r idge, hi ll  or mountain.

De lta A body of al luvium, nearly f lat and fan-shaped, deposited at or near the

mouth of a r iver or stream where it enters a body of relatively quiet

water, usually a sea or lake.

Dome A roughly symmetrical upfold, with bed dipping in all  directions, more or

less equally, from a point.  A smoothly rounded landform or rock mass

such as a  rock-capped mounta in  summit, roughly resembling the dome

of a building.

Dru mlin A low, smooth, elongated oval hil l,  mound, or ridge of compact glacial

till tha t may o r may not have a  core o f be dro ck o r stra tified  glacia l drif t. 

The longer axis is paral lel  to the general direction of glacier f low.

Drum lins are products of streamline (laminar) flow of glaciers, which

molded the subglacial floor through a combination of erosion and

deposit ion.

Dune A m ound, ridge , or hill o f loose, w indb lown granular  ma terial (g enera lly

sand), either bare or covered with vegetation.

Escarpment (scarp) A relatively continuous and steep slope or cl if f breaking the

general continuity of more gently sloping land surfaces and produced

by erosion or faulting. The term is more often applied to cli ffs produced

by differential erosion.
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Esker A long , narro w sin uous, s teep -side d ridge  com posed  of irregu larly

stratif ied sand and gravel that was deposited by a subsurface stream

flowing between ice walls, or in an ice tunnel of a retreating glacier, and

was le ft be hind when the ice m elted.  

Estua ry a) The seaward end or the widened funnel-shaped t idal mouth of a river

valley wh ere freshwater come s into contact w ith seaw ater an d wh ere

tidal effects are evident. b) A port ion of an ocean, as a f irth or an arm of

the sea, affected by freshwater. c) A drowned river mouth form by the

subsidence of land near the coast or the drowning of the lower portion

of a  nong lacia l valley due  to the  rise o f sea  leve l.

Fen W aterlogged, spongy ground, containing alkaline decaying vegetation,

chara cterized by ree ds, tha t deve lops in to pea t (excludes poor fens).  It

occurs in sinkholes of karst regions.

Flat A general term for a level or nearly level surface or small area of land

marked  by little  or no re lief, e .g., m ud  flat o r va lley fla t.

Floo dp lain (bo ttom land ) The nearly leve l alluv ial pla in tha t bord ers a  stream and is

subject to inundation under flood-stage condit ions unless protected

arti ficial ly.  I t is usually a constructional landform built of sediment

depos ited during overf low and la te ra l m igra tion o f the s tream.

Gorge (a) A narrow, deep valley with nearly vertical rocky walls, enclosed by

mountains, smaller than a canyon, and more steep-sided than a ravine;

especial ly a restricted, steep-walled part of a canyon. (b) A narrow

defile or passage between hills or mountains.

Hill (foothil ls)  A natural elevation of the land surface, r ising as much as 300

m above the surrounding lowlands, usually of restricted summit area

(relative to a tableland) and having a well-defined outline; hi ll  slopes

generally exceed 15% .  The  distinction  between a h ill and  a m ountain  is

often dependent on local usage.

Hum mock A ro unded o r conical m ound  of kno ll, hillo ck, o r other small e levation. 

Also, a slight r ise of ground above a level surface.

Island A tract of land surrounde d by water.

Isthmus A narrow strip of land conn ecting two larger land areas.

Kame A moundlike hil l of ice-contact glacial drift , composed chiefly of

stratified sa nd and grave l.

Ke ttle A s teep -side d bow l-sha ped depress ion w ithou t surfa ce d rainage.  It is

in glac ial drift deposits an d be lieved  to have form ed b y the melting of a

larg e, detached  block o f stagnan t ice  bu ried  in the g lac ial d rift.

Knob (a) A rounded eminence, as a knoll, hi llock, or small hi ll  or mountain;

especial ly a prominent or isolated hil l with steep sides, commonly found

in the southern United States.  (b) A peak or other projection from the

top of a hi ll  or mountain.  Also a boulder or group of boulders or an area

of resistant rocks protruding from the side of a hil l or mountain.

Lake A body of water in a topographic depression or dammed river channel

tha t lacks p ers istent emerg en t vege tation, but m ay include  are as with

submerged or f loating-leaved aquatic vegetation.

Ledge A narrow shelf or projection of rock, much longer than wide, formed on

a rock wall or cli ff  face, as along a coast by differential wave action on

softer rocks.  A rocky outcrop; solid rock.  An underwater ridge of rocks,

especial ly near the shore; also a near shore reef.  A quarry exposure or

na tura l ou tcrop o f a m ine ral d epos it.

Levee (floodwall, earth dike) An art if icial or natural embankment buil t along

the margin of a watercourse or an arm of the sea, to protect land from

inundation o r to con fine  stream flow  to its  channe l. 

Marsh An area intermittently or permanently covered with water, having

herba ceous ve ge tation but esse ntia lly withou t the  accumula tion  of p ea t.
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Moraine A d rift topo graphy cha racte rized  by chaotic mounds an d p its, generally

randomly oriented, developed in superglacial drift  by collapse and f low

as the underlying stagnant ice melted.  Slopes may be steep  and

unstable and there will be used a nd unuse d stream coursed an d lake

dep ressions interspersed w ith the m orainic  ridges . Con sequen tly, there

will b e ra pid  or abru pt changes be tween  mate rials  of d iffe ring  litho logy.

Mountain (hil l)  A natural elevation of the land surface, r ising more than 300 m

above surrounding lowlands, usually of restricted sum mit area (relative

to a plateau), and generally having steep sides (greater than 25 percent

slope) with or without considerable bare-rock surface.  A mountain can

occur as  a s ing le, isola ted  mass or in a  gro up  forming  a cha in o r ran ge . 

Mounta ins  are  prim arily form ed  by deep-sea ted  earth m ovem ents

and/or volcanic action and secondari ly by differential erosion.

Outwash

plain

(glacial outwash, kett les) An extensive lowland area of coarse textured,

glacio fluvial m aterial.  An  outwash  plain is com mo nly smooth; where

pitted , due  to m elt-ou t of incorpora ted ice m asses, genera lly low in

relief.

Oxbow (meander belt, oxbow lake) A closely looping stream meander having

an extreme curvature such that only a neck of land is left between the

two parts of the stream.  A term used in New England for the land

enclosed, or partly enclosed, within an oxbow.

Peninsula A portion of land nearly surrounded by water and connected with a

larger body by an isthmus; also a   piece of land jutt ing out into water

whether with or without a well-defined isthmu s.

Pingo A la rge  fros t mo und; especially a  rela tively larg e co nica l mo und o f soil-

cove red ice  (com mo nly 30 to 5 0 m  high  and  up to 4 00 m  in diam eter) 

raised in part by hydrostatic pressure within and below the perm afrost

of Arctic regions, and of more than 1 year's duration.

Pla in (low land, p lateau) An  exte ns ive  low land a rea  tha t ranges fro m level to

gently sloping or undulating.  A plain has few or no prominent hi lls or

va lleys , and usually occu rs a t low  elevation  with  refere nce to

surrounding areas (local relief generally less than 100m, although

some, such as the Great Plains of the United States, are as much as

100 0 to 18 00 m  abo ve se a leve l.)  W here  dissected, rem nan ts of a

plain can form the local uplands.

Plateau (mesa , plain ) An  extensive uplan d m ass  with a  rela tively flat sum mit

area that is considerably elevated (more than 100m) above adjacent

lowlands, and is separated from them on one or more sides by

escarpments.  A comparatively large part of a plateau surface is near

summit level. 

Pond see LAKE.

Ravine (gulch, draw) A small stream channel; narrow, steep-sided, and

common ly V-shaped in  cross section ; and la rge r than a  gu lly.

Ridge A lo ng , narrow  elevation  of the land  surface, usua lly sharp  res ted  with

steep sides and forming an extended upland between valleys.  The

term is u sed in area s of bo th hill and  mo untain  relief.

River Aquatic communities of flowing water that lack persistent emergent

vegetation, but may include areas with submerged or f loating-leaved

aquatic vegetation.

Sadd le A low point o n a  ridge or cres tline, genera lly a divid e (pass , col)

between the head s of streams flowing in opposite directions.

Salt marsh Flat, poorly drained land subject to periodic or occasional overflow by

salt water, containing water that is brackish to strongly saline, and

usua lly covered  with  a th ick m at o f grassy halophytic p lan ts; fo r e.g ., a

coastal marsh periodically flooded by the sea, or an inland marsh (or

salina) in an arid region and subject to intermittent overflow by water

conta ining a  high concentra tion  of salt.
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Shoal a) a relatively shallow place in stream, lake, sea, or other body of

water; a shallows. b) a submerged ridge, bank, or bar consisting of or

covered by sand or other unconsolidated material, rising from the bed

of a body of water to near the surface. c) a rocky area on the sea floor

within soundings. d) a growth of vegetation on the bottom of a deep

lake, occurring at any depth.

Shoulder (hill slope) The geomo rphic compone nt that form the upperm ost

inclined surface at the top of a hil lslope.  It  comprises the transit ion

zone from backs lope  to summit of an  up land .  The  surface  is

dominantly convex in profile and erosional in origin.

Sinkho le (doline) A closed depression formed either by solution of the surf icial

bedrock (e.g., l imestone, gypsum, salt) or by collapse of underlying

caves.  Complexes of sinkholes in carbonate-rock terraces are the

main  components  of kars t topograp hy. 

Sound a) A long b road  inlet of the  ocean g ene rally parallel to the  coast. b) A

long passage of water connecting two larger bodies (as a sea with an

ocean) or separating a mainland and an island.

Sp it  a) A small point or low tongue or narrow embankment of land,

commonly consisting of sand or gravel deposited by longshore drift ing

and having one end attached to the mainland and the other terminating

in open w ater, usu ally the sea ; a finge rlike extension o f the be ach .  b) A

relatively long, narrow shoal or reef extending from the shore into a

bod y of wa ter.

Splay A small al luvial fan or other outspread deposit formed where an

overloaded stream breaks through a levee and deposits i ts material

(often coarse-grained) on the f lood plain.

Stream see RIVER

Swale  a) A  sligh t dep ress ion, som etimes swampy, in the m idst o f generally

level land.  b) A shallow depression in an undulating ground moraine

due to uneven glacial  deposition.  c) A long, narrow, general ly shallow,

troug h-like  depression between two  beach  ridges, and align ed rough ly

parallel to the coastl ine.

Swamp An area intermittently or permanently covered with water, having

shrub s and  trees but esse ntia lly withou t the  accumula tion  of p ea t.

Talus Rock fragme nts of any size or shap e (usu ally coarse  and  ang ular)

de rived from  and lying a t the  base of a  cliff o r ve ry steep, rock slo pe . 

The accumulated mass of such loose broken rock formed chiefly by

fall ing, rol ling, or sliding.

Terrace A step-like surface, bordering a valley floor or shoreline, that represent

the form er position of an alluv ial plain, or lake o r sea shore ,  The te rm

is  usua lly app lied to  bo th  the re la tively fla t summit surface (p la tform,

tread), cut or buil t by stream or wave action, and the steeper

descending slope (scarp, r iser), graded to a lower base level of erosion.

Tidal f lat An  extensive, ne arly ho rizon tal, marsh y or ba rren  tract o f land tha t is

alternately covered and uncovered by the tide, and consisting of

unconsolidated sediment (mostly mud and sand). It may form the top

surface of a  de ltaic  deposit.

Valley (basin) An elongate, relatively large, externally drained depression of

the Earth's surface that is primari ly developed by stream erosion.

Valley side The sloping to very steep surfaces between the valley floor and

summits of adjacent uplands.  W ell-defined, steep al ley sides may be

terme d "valley walls."  Note : Scale , relief, and p erspective m ay requ ire

use of closely related terms such as hil lslope, mountain slope, and

ridge side.
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W ave-b uilt 

terrace

A ge ntly sloping  coastal featu re at the  seaward  or lakeward  edg e of a

wave cut platform, constructed by sediment brought by rivers or drifted

along the or across the platform and deposited in the deeper water

beyond.

App endix  B -  So il (as adapted from NYNHP)

Soil color

“Co lor is the m ost obvio us o f soil p roperties , and  is easily de term ined .  It has little known direct influence o n the  function ing o f soil, but it

is usefu l because o ther m ore  imp ortan t cha racte ristics that are  no t so easily quantified  ma y be in ferred from it.  The  imp ortan ce o f soil

color is greatest within a local set of microenvironmen ts.  Som e comm on relationships of color to other soil properties can serve as a

bas is for interpre ting colo r.

“Commonly, dark colors suggest more organic matter than l ight colors.  Light gray or grayish colors commonly indicate reducing

condit ions, either current or past.  In some environments, yellowish or reddish mottles indicate alternating oxidizing and reducing

conditions.  Yellowish and reddish mottles are concentrations of material of which iron is one of the mo st important components.

“Munsell soi l color charts are used to determine the moist soil  color for each horizon described.  This system uses three elements of

colo r: hue , value, an d ch rom a.  Hue is the  dominan t spectral color  and is re lated  to wa vele ngth of th e ligh t.  The  mo st common hues in

the northeast are 10R, 2.5R, 5YR, 7.5YR, 10YR, 2.5Y, and 5Y.  Value refers to the relative l ightness of color and is a function of the total

quantity of reflected l ight.  Chroma is the relative purity of the dominant spectral color.  The notation is recorded in the form: hue,

value/chroma.  For example, 5Y 6/3.  The three attributes of color are arranged in the system in orderly scales of equal visual steps,

which are used to me asure and de scribe color and accurately under standard light conditions.

Soil Drainage

“The soil drainage classes are defined in terms of (1) actual moisture content ( in excess of field moisture capacity), and (2) the extent of

the period during which excess water is present in the plant-root zone.

“It is recogn ized tha t perm eab ility, level of g roundwa ter, and  seepag e are  factors a ffecting m oisture s tatus.  Ho wever, because these are

not eas ily observe d or measure d in the fie ld, they cannot be u sed  generally as  criteria  of m oistu re sta tus.  It is fu rther  reco gn ized  that soil

profi le morphology, for example, mott ling, normally, but not always, reflects soil  moisture status.  Although soil  morphology may be a

valuable field indication of moisture status, it  should not be the overriding criterion.  Soil drainage classes cannot be based solely on the

presence or absence of mottl ing.  Topographic posit ion and vegetation as well as soil  morphology are useful f ield criteria for assessing

soil moisture s tatus. For rocky substrates  with little or no so il: guess  at value  based o n leve ls of steady wa ter and  deg ree o f runo ff.

Class Description

Ra pidly

drained

The soil  moisture content seldom exceeds field capacity in any horizon

except immediately after water addit ion.  Soils are free from any

evide nce  of gleying  throug hou t the pro file.  Rap idly drained so ils are

comm only coarse textured or soils on steep slopes.

W ell drained The so il mo isture  con tent does no t norm ally exceed fie ld capacity in

any ho rizon (except po ssibly the C ) for a significan t part of the  year.

Soils are usually free from mottling in the upper 3 feet, but may be

mottled below this depth.  B horizons, i f present, are reddish, brownish,

or yellowish.

Modera tely

W ell drained

The soil  moisture in excess of field capacity remains for a small but

significant period of the year. Soils are commonly mottled (chroma < 2)

in the lower B and C horizons or below a depth of 2 feet.  The Ae

horizon , if present, may be fa intly mottled  in fine -texture d so ils and in

medium-textured soils that have a slowly permeable layer below the

solu m.  In grassland soils  the B  and C  horizons m ay be  on ly faintly

mottled and the A horizon may be relatively thick and dark.

Somewhat

poorly

Drained

The soil moisture in excess of field capacity remains in subsurface

horizon s for m ode rately long  period s du ring the  year. So ils are

common ly mottled in  the  B and  C h orizons; the Ae horizon , if pre sent,

may be mottled.  The matrix generally has a lower chroma than in the

we ll-drain ed soil on sim ilar pa ren t ma terial.
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Poorly

drained

The soil  moisture in excess of field capacity remains in al l horizons for

a la rge  part of th e year. The  so ils a re u sually very s tron gly g leyed. 

Exce pt in high -chrom a pa rent m aterials the  B, if prese nt, and  upp er C

horizons usually have matrix colors of low chroma.  Faint mottl ing may

occur thro ughout.

Ve ry poo rly

Drained

Free water remains at or within 12 inches of the surface most of the

year. The soils are usually very strongly gleyed.  Subsurface horizons

usually are of low chroma and yellowish to bluish hues.  Mottl ing may

be presen t but a t dep th in the profile .  Very poo rly drain ed soils  usu ally

have a mucky or peaty surface horizon.

Soil mo isture

“While soil  drainage is based on soil  morphology only, soi l moisture is based on the amount of water available to plants.  It  is evaluated

on the basis of soil drainage, soil structure and texture, and climate. Thus, a well-drained ti ll  is much more moist than a well-drained

coa rse textured g lacio -fluvia l dep osit w ithin the sa me area , or a w ell-dra ined  san dy loa m in a h um id clim ate is  mo ister than  the sam e so il

in a cl imatical ly dry region. Local soils may be moister due to proximity of water spray or fog zone.

Class Description

Extremely

dry

steep erod ing sands, rock p iles, g rave l.

Very d ry medium and coarse sands; shallow soils, not inf luenced by ground

wate r.

Dry dee p silty sands and loamy sa nds , not influenced by gro und  wate r.

W ell-drained dee p sandy loams  and  loam s, not influe nced by gro und  wate r.

Somewhat

moist

loam s and sandy loams  with some  rust mottling in lower pa rt of B or C

horizon.  Moist variants or zonal soil types.

Moist soil surface a bove the m axim um  water level; no rmal so il prof ile

development hampered because of imperfect drainage.  Upper 1-2 feet

of soil well-aerated during vegetative season.  On m ineral soils a

severely m ottled to  homogeneous bro wn  horizon (colo r B)  is presen t. 

Occurs also on heavy textured soils with perched water table and on

dry d eep pea t.

Somewhat

wet

maximum water level at or close to the soil surface.  Anaerobic soils; on

mineral soils reduced, grey soil matrix with rust mottling.  Gleysols,

some  peat soils.

W et water level at soil  surface* for most of vegetative season.  Reduced

gley layer up  to m ineral so il surfa ce o n m ineral so ils; mottling  usu ally

absen t or ins ignifican t.  Organ ic so il, gleyso l.

Very wet wa ter le ve l above soil surface fo r most part of vegeta tive  season . 

Minim um  water level ap proximately a t soil su rface.  Organic soil.

Pe rmanently

Inundated

(hydric)

minim um  wa ter le ve l above soil surface, soils  pe rmanently inundated.  

Pe riod ically

Inundated

(hydric)

known to be periodically inundated due to f lood/drought cycles or other

variable moisture regimes.

*soil surfa ce im plies top  of A h orizon fo r pea tlands , or at leas t top of m uck layer, but no t in pea t layer.
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Soil texture  - Simplified Key to So il Texture (fo r use w ith non -pea t soils; after Bre wer a nd M cCa nn, 19 82 - as stolen  from NYN HP ).

Firs t, mois ten  so il to satu ratio n, and  add excess w ate r if noted in  key.

A1 Soil do es not rem ain in a  ball wh en sque ezed  - sand

A2 Soil remains in a ball when squeezed - go to B

B1 Squeeze  the b all be tween your th um b and fore finger, attempting  to m ake  a ribb on  that you push  up ove r your  finger. Soil

ma kes n o ribbo n - loamy sand

B2 Soil makes a ribbon; may be very short - go to C

C1 Ribbon extends less than 1" before breaking - go to D

C2 Ribbon extends 1" or more before breaking - go to E

D1 Add  excess wa ter to sm all am oun t of soil; soil fee ls at least sligh tly gritty - loam or sandy loam

D2 Soil fee ls smooth - silt loam

E1 Soil makes a ribbon that breaks when 1-2" long; cracks if bent into a ring - go to F

E2 Soil makes a ribbon more than 2" long; doesn't crack when bent into a r ing - go to G

F1 Add  excess wa ter to sm all am oun t of soil; soil fee ls at least sligh tly gritty - sandy clay loam or clay loam

F2 Soil fee ls smooth - silty c lay loam  or s ilt

G1 Add  excess wa ter to a sm all am oun t of soil; soil fee ls at least sligh tly gritty - sandy clay or clay

G2 Soil fee ls smooth - silty clay

Appendix C - Structural Condition Conventions

The code is a f ive character str ing incorporating code for diameter (for forest and woodland stands) or height (for shrubland and

grassland stands), canopy cover, and canopy layering (strata) (from Hall et al. 1995).  Examples:

ltmae - an moderately open (> 25 and < 40 percent total tree canopy cover) woodland dominated by large-diameter trees

maobe - an open (> 15 and < 25 percen t total sh rub  can opy cover) sh rub land  dominated by me dium  he ight shrubs w ith a re lative ly

homogeneous, single-layered canopy

Tree stem size class sa sapling 20 trees per acre 1 - 4.9 inches dbh*

po po le 15 trees per acre 5 - 8.9 inches dbh

mt medium tree 10 trees per acre 9 - 20.9 inches dbh

lt large tree 10 trees per acre 21 - 31.9 inches dbh

gt giant tree 5 trees per acre > 31.9 inches dbh

*  This applies to the largest trees present.  A class is determined by the average dbh of the number of trees per acre indicated.

Shrub/Grass height class: he herbla nd .  Grasses and  herbs  are  the  on ly lifeform  pre sent.

ls low shru b.  Shrubs a re 0  - 1.5 fe et tall.

ma medium  shru b.  Shrubs a re 1 .6 - 2.5  fee t tall.

mb medium  tall shrub .  Shrubs are  2.6 - 4 .0 fee t tall.

ta tall shrub .  Shrubs are  4 - 6 .5 fee t tall.

tb very tall  shrub.  Shrubs are > 6.5 (a nd < 16.5) fee t tall.

Cover class: na < 10  perce nt canopy co ver.

oa > 10 and <  15 percent canopy co ver.

ob > 15 and < 25 percent canopy co ver.

ma > 25 and < 40 percent canopy co ver.

mb > 40 and < 66 percent canopy co ver.

da > 66  perce nt cover.

Stra ta n no strata.

e one s tratum with  < 30 percen t difference in  he igh t.

u Two o r more  stra ta (o f the  same life  form) with  > 30 percen t differe nce in  he igh t.  If shrub land, a

second shrub strata must have > 25 percent cover.  I f herbland or grassland, a second herb or

grass strata must have > 10 percent cover (includ ing cryptogram s).
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