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Introduction 
 
In its "coarse filter" approach to conservation biology (Jenkins 1985, Noss 1987) gap analysis relies on maps of 
dominant land cover as the most fundamental spatial component of the analysis for terrestrial environments (Scott et 
al. 1993). For the purposes of the Gap Analysis Program (GAP), most of the land cover of interest can be 
characterized as natural or semi-natural vegetation defined by the dominant plant species. 
 
Vegetation patterns are an integrated reflection of physical and chemical factors that shape the environment of a 
given land area (Whittaker 1965). Often vegetation patterns are determinants for overall biological diversity patterns 
(Franklin 1993, Levin 1981, Noss 1990) which can be used to delineate habitat types in conservation evaluations 
(Specht 1975, Austin 1991). As such, dominant vegetation types need to be recognized over their entire range of 
distribution (Bourgeron et al. 1994) for beta-scale analysis (sensu Whittaker 1960, 1977).  Various methods may be 
used to map vegetation patterns on the landscape, the appropriate method depending on the scale and scope of the 
project.  Projects focusing on smaller regions, such as national parks, may rely on aerial photo interpretation (USGS-
NPS 1994).  Mapping vegetation over larger regions has commonly been done using digital imagery obtained from 
satellites, and may be referred to as land cover mapping (Lins and Kleckner 1996). 
 
Generally, land cover mapping is done by segmenting the landscape into areas of relative homogeneity that 
correspond to land cover classes from an adopted or developed land cover legend.  Technical methods to partition 
the landscape using digital imagery-based methods vary.  Unsupervised approaches involve computer-assisted 
delineation of homogeneity in the imagery and ancillary data, followed by the analyst assigning land cover labels to 
the homogenous clusters of pixels (Jensen 2005).  Supervised approaches utilize representative samples of each land 
cover class to partition the imagery and ancillary data into clusters of pixels representing each land cover class. 
Supervised clustering algorithms assign membership of each pixel to a land cover class based on some rule of 
highest likelihood (Jensen 2005).  Supervised-unsupervised hybrid approaches are common and often offer 
advantages over both approaches (Lillesand and Kieffer 2000). 
 
It is important to point out that a land cover map is never considered a perfect representation of the landscape.  
Improvements to land cover maps can, and should be made as additional “ground truth” information about actual 
land cover components and spatial patterns is acquired through time.  These improvements should be based on 
independent assessments of the map’s quality (Stoms 1994). 
 
This chapter is divided into three main sections.  The first section discusses land cover map development.  It begins 
by providing background information on the regional division of labor and the regional land cover legend.  It then 
focuses on our land cover mapping methods, including a description of data sources, the land cover modeling 
approach, and the general flow of the mapping process.  It concludes with a description of the resulting land cover 
map product.  The second section describes the process of validating the land cover product.  Background 
information on our approach is presented along with descriptions of the methods and results of the land cover 
product validation.  The final section provides a discussion of the land cover mapping experience in general.  In this 
section we discuss some of the “lessons learned” from the regional mapping effort with hopes that future mapping 
efforts of this nature will benefit from our experience. 
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Land Cover Classification 
Background: 

Land Cover Legend: 
 
The US National Vegetation Classification System (US-NVCS) has been adopted by the Federal Geographic Data 
Committee as the classification standard for all federal mapping projects (FGDC 1997) 1.  A nested hierarchical 
structure of the US-NVCS defines classification units at the highest levels as heterogeneous units based solely on 
vegetative physiognomy and at the lower levels as more narrow and homogenous floristic units (Table1). The upper 
physiognomic levels of the NVCS framework are adapted from the World Physiognomic Classification of 
Vegetation (UNESCO 1973) and later modified for application to the United States by Driscoll et al. (1983, 1984). 
The lower floristic levels (e.g. Alliance and Association) are based on both structural and compositional 
characteristics of vegetation derived by Mueller-Dombois and Ellenberg (1974). The Nature Conservancy, and now 
NatureServe—along with the network of Natural Heritage Programs—have worked with others since 1985 on the 
systematic development, documentation, and description of vegetation types across the United States (Grossman et 
al. 1994, 1998).  NatureServe and the Natural Heritage Network have been improving upon this system in recent 
years with significant funding supplied by GAP. Products from this on-going effort include a hierarchical vegetation 
classification standard (FGDC 1997) and the description of vegetation Alliances for the United States (Drake and 
Reid et al. 1999, Sneddon et al. 1994, Weakley et al. 1996). An alliance is a physiognomically uniform group of 
Associations sharing one or more dominant or diagnostic species, that as a rule are found in the uppermost strata of 
the vegetation (see Mueller-Dombois and Ellenberg (1974). The basic assumptions and definitions for this system 
have been described by Jennings (1993) and Grossman et al. (1998).  
 
Link to 
FGDC 
standard 

Hierarchy level U.S. National Vegetation Classification Ecological 
Systems 

Included  Division 
Order 

 

Included Physiognomic 
levels 

Formation Class 
Formation Subclass 

Formation Group 
Formation Subgroup 

Formation 

 
 
 
 
 

Hierarchically 
linked  

  Ecological 
Systems 

Proposed Floristic levels Alliance 
Association 

 

Table 1. Hierarchical structure of the U.S. National Vegetation Classification and the linkage with Ecological 
Systems. 

                                                           
1 The FGDC set standards and policy for vegetation classification and map products to enable agencies to collect, 
report and map vegetation information in a standard format (FGDC 1997).  Although the policy for applying the 
standard is only through the formation level (physiognomy only), agencies are encouraged to aid in the development 
of the floristic alliance and the association levels (FGDC 1997, pg. 4, 7).  FGDC recognized that mapping 
applications need to be based on the requirement of the project “The specific application of this standard to any 
mapping activities is dependent on the goals and objectives of the mapping activities…the classification standard 
merely sets a hierarchical list of classes that should be intelligently employed by the user based on the specifications 
and limitations of their particular mapping program” (FGDC 1997, pg. 9). Thus, the current FGDC standard is 
primarily for describing and classifying vegetation, whereas mapping units will reflect (1) the needs of the mapping 
project, (2) the technical tools, methods, and data available for mapping, and (3) the interactions of those factors 
with the vegetation classification concepts.  The nested hierarchical structure was intended to ease applications of 
these classification concepts to the many and varied circumstances of vegetation mapping. At the time of its 
adoption, however, there had been limited experience in its mapped application at each hierarchical level. Because 
of difficulties in mapping at all levels, ‘compliance’ with the FGDC standard almost always requires some sort of 
crosswalk between resultant mapping units and classification units from one or more levels of the current FGDC 
hierarchy.   
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When the first regional project (SWReGAP) began in 1999 the intended thematic mapping unit was the NVC 
alliance.  However, recognizing that over 500 alliances occur in the project area and that many alliances would be 
difficult to map as they do not occur in large and distinctive patches, we anticipated the need for a “meso” scale 
thematic mapping unit.  In response to this need, a regionally consistent meso-scale land cover legend, NatureServe 
developed the Terrestrial Ecological Systems Classification framework for the conterminous United States (Comer 
et al. 2003).  Ecological Systems are defined as “groups of plant community types that tend to co-occur within 
landscapes with similar ecological processes, substrates and/or environmental gradients” (Comer et al. 2003).  
Although distinct from the US-NVC, the vegetation component of an Ecological System is described by one or more 
NVC alliances or associations, though this relationship is not strictly hierarchical.  While the Ecological System 
concept emphasizes existing dominant vegetation types, it also incorporates physical components such as landform 
position, substrates, hydrology, and climate.  In this manner, Ecological System descriptions are modular, having 
multiple diagnostic classifiers used to identify several ecological dimensions of the mapping unit (Di Gregorio and 
Jansen 2000).  Diagnostic classifiers include environmental and biogeographic characteristics, which are 
incorporated in the Ecological System name thus providing descriptive information about the system through a 
standardized naming convention.  More detailed information about the Terrestrial Ecological Systems Classification 
for the United States is available at http://www.natureserve.org/publications/usEcologicalsystems.jsp.   
 
A few additional classes were used to describe transitional classes (i.e., areas recovering from disturbance), and also 
developed classes in MRLC mapzones 2 and 7 (Table 2).  

Table 2: Landcover classes added to mapzones 2 and 7. 

ESLF Ecological System Name 
11 Open Water 
12 Ice-Snow 
21 Developed, Open Space 
22 Developed, Low Intensity 
23 Developed, Medium Intensity 
24 Developed, High Intensity 
81 Pasture/Hay 
82 Cultivated Crops 
88 High Structure Agriculture 
8501 Recently burned forest 
8502 Recently burned grassland 
8503 Recently burned shrubland 
8601 Harvested forest-tree regeneration 
8602 Harvested forest-shrub regeneration 
8603 Harvested forest-grass regeneration 
8604 Harvested forest-herbaceous regeneration
 
Methods:  
 
We divided MRLC mapzones 2 and 7 into seven modeling regions.  These correspond roughly to ecoregions (Figure 
1, Omernick 1987).  These divisions enabled us to better tune each model to regional trends in vegetation-
environment relationships.  They also allowed us to model fewer Ecological Systems within a single model, 
resulting in higher local accuracy. Finally, by allowing us to restrict the Ecological Systems to ecoregions, it limited 
one type of error: mapping geographically inappropriate Systems (e.g. California Montane Jeffrey Pine was 
restricted to MR’s 5,6,7 and 10). 
 
Within each modeling region, we constructed an Ecological Systems grid in a multi-step process.  First, we built two 
Random Forest (RF) (Breiman 2001) models, one for forested Ecological Systems and one for nonforest Ecological 
Systems.  (Random Forest models are an extension of classification and regression trees, integrating information 
from a large set of trees, each of which is built from a random subset of plot and explanatory variables.)  We then 
applied a variety of ancillary spatial data to map those Ecological Systems that we could not model well.  Ancillary 
data-sources varied from model-region to model-region according to data-availability and quality.  Our need for 
ancillary information also varied according to how well our models mapped each Ecological System.  
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Figure 1: MRLC mapzones 2 and 7 are shown by dark gray lines.  (Mapzone 2 is West of mapzone 7).  Modeling 
regions are shown by thin black lines, and are labeled 4-10.  Model region names are as follows: 4) East Cascades, 
North 5) East Cascades, South, 6) West Cascades, 7) Klamath/Siskiyou, 8) Willamette Valley, and 9) Coast Range. 

 

MRLC Mapzones 2 and 7 Mapping Process: 
 

Data Sources: 

Plot Data used in RF Modeling 
 
We developed a relational database containing regional forest inventory plots across all of Oregon and Washington. 
The plot database is used in several mapping projects, including mapping of Ecological Systems for map zones 2 
and 7 (as well as forest areas in map zones 8 and 9) for GAP. Primary plot data sources are: (1) Most recent periodic 
inventories of the Forest Inventory and Analysis (FIA) Program, Pacific Northwest Research Station, USDA Forest 
Service (nonfederal lands), that are currently contained in the FIA Integrated Database (IDB); (2) all intensification 
and remeasurement plots of the Current Vegetation Survey (R6-CVS), USDA Forest Service, Pacific Northwest 
Region (on National Forest lands); (3) full intensification of CVS plots installed by the Bureau of Land Management 
in western Oregon (BLM-CVS). See Table 4 for a summary of plot data used in RF modeling in this study.   
 
For Ecological Systems that were poorly-represented within our plot database, we collated a variety of supplemental 
data sources.  These supplemental data sources varied by modeling region, and included Natural Heritage element 
occurrence records for threatened and endangered species, Bureau of Land Management district-scale vegetation 
maps and surveys, points interpreted from National Agriculture Imagery Program (NAIP) airphotos, and surveys of 
Willamette Valley oak habitats from The Nature Conservancy (Table 3). In northeastern California, we used Forest 
inventory plot data collated by LANDFIRE, as well as the FIA annual inventory plots. 
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Table 3: Supplemental plot data sources, by modeling region. 
  Modeling Regions 
Data Source Description 4 5 6 7 8 9 10 
         
Element Occurrence Records   x x x x x x x 
     EORS Element Occurrence Records   x x x x  
     ECPTS East Cascades Element Occurrence Records x x     x 
     EC_EO2 East Cascades Element Occurrence Records x  x     
     SEOR Southern Element Occurrence Records x x      
         
BLM Vegetation Surveys     x         x 
     Gerber BLM, Gerber Unit - Polygon Samples  x     x 
     Lakeview BLM, Lakeview District - Polygon Samples  x      
     Lakeview2 BLM, Lakeview District - Point Samples  x     x 
         
NAIP Airphotos (everything below)   x x x x     x 
     Lavapts Airphoto Points, from Oregon NAIP imagery (EG) x x x     
     EC_pts Airphoto Points, from Oregon NAIP imagery(EG) x x x    x 
     KS_pts Airphoto Points, from Oregon NAIP imagery (JK)    x    
     MR10_photo Airphoto Points, from California NAIP imagery(EG)  x     x 
         
Other           x   x 
     OakPlots Oak Plots - Willamette Valley     x   
     LANDFIRE database  LANDFIRE database (without FIA Annual Plots)             x 

Ecological System assignment 
We developed classification keys for the plots with detailed vegetation data within each model region, based on 
plant community composition.  The logic behind the keys was developed from the NatureServe descriptions of the 
Ecological Systems, and expert opinion of ecologists (primarily J. Kagan and E. Grossmann). Plot-keying errors 
were identified by examining the relationship between Ecological System assignment and species composition 
within plots, System by System, and also by assessing draft maps built from the results from the draft keys. 
Classification was based primarily on relative abundances (cover) of species.  They were written as a script to run 
within the R programming environment, version 2.4 (R Core Development Team 2006). 
 
For most of the supplemental data sources (Element Occurrence Records, and BLM vegetation map sources), 
Ecological Systems were assigned by expert opinion of ecologists (primarily J. Kagan) from descriptive data 
columns.  Airphoto points were placed within under-represented Ecological Systems, and interpreted from the NAIP 
imagery (E. Grossmann and J. Kagan).  Although the LANDFIRE group had already sorted their plot data into 
Ecological Systems, we applied our own keys to these data to ensure internal consistency. Numbers of plots by 
Ecological System and modeling region for the random forest models (Table 4: forest models, and Table 5: 
nonforest models). 
 
 A few of the Ecological Systems were included in both the forest, and the nonforest models.  These included the 
parkland and savanna Systems.  They were included in both models because they were likely to fall within both the 
‘forest’, and the ‘nonforest’ parts of our mask.  These transitional areas with low tree densities include some of the 
most problematic areas, largely due to limitations in our forest/nonforest mask. 
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Table 4: Number of plots by Ecological System (ESLF code) and modeling regions for forest model. 

ESLF Ecological System 4 5 6 7 8 9 10 
3177 NP Maritime Coastal Sand Dune and Strand 0 0 0 0 0 10 0 
4101 NP Oak Woodland 15 0 10 94 181 10 3 
4103 NRM Western Larch Savanna 10 0 10 0 0 0 0 
4104 RM Aspen Forest and Woodland 0 10 0 0 0 0 35 
4202 Cal Coastal Redwood Forest 0 0 0 13 0 82 0 
4204 CP Western Juniper Woodland and Savanna 39 79 5 7 0 0 710 

4205 
EC Mesic Montane Mixed-Conifer Forest and 
Woodland 279 0 67 8 10 10 0 

4208 
KS Lower Montane Serpentine Mixed Conifer 
Woodland 0 0 9 224 0 10 23 

4209 
KS Upper Montane Serpentine Mixed Conifer 
Woodland 0 0 0 65 0 10 6 

4214 
MC Dry-Mesic Mixed Conifer Forest and 
Woodland 81 207 363 991 33 77 411 

4215 MC Mesic Mixed Conifer Forest and Woodland 54 713 637 465 26 42 829 
4216 MC Mixed Oak Woodland 0 0 0 71 10 7 170 

4217 
MC Lower Montane Black Oak-Conifer Forest 
and Woodland 0 10 56 797 14 10 539 

4218 Cal Montane Jeffrey Pine Woodland 0 0 3 9 0 0 409 
4219 MC Red Fir Forest 10 20 91 10 10 16 134 
4220 MC Subalpine Woodland 0 9 0 0 0 0 98 
4221 MC Mesic Serpentine Woodland and Chaparral 0 0 0 8 0 0 0 
4222 NP Dry Douglas-fir Forest and Woodland 61 0 101 402 106 191 6 
4223 NP Hypermaritime Sitka Spruce Forest 0 0 0 0 0 238 0 

4224 
NP Maritime Dry-Mesic Douglas-fir-Western 
Hemlock Forest 10 0 1254 181 303 615 0 

4225 NP Maritime Mesic Subalpine Parkland 10 10 20 0 0 0 0 

4226 
NP Maritime Mesic-Wet Douglas-fir-Western 
Hemlock Forest 10 0 656 138 178 1080 0 

4228 NP Mountain Hemlock Forest 10 25 333 8 0 0 0 
4229 NP Mesic Western Hemlock-Silver Fir Forest 0 0 52 0 0 0 0 
4230 MC Mixed Evergreen Forest 0 10 44 1107 0 248 16 
4231 N Cal Mesic Subalpine Woodland 10 11 71 0 0 0 67 
4232 NRM Dry-Mesic Montane Mixed Conifer Forest 43 10 0 0 0 0 19 
4233 NRM Subalpine Woodland and Parkland 10 25 10 0 0 0 0 
4237 RM Lodgepole Pine Forest 10 10 27 0 0 0 19 
4240 NRM Ponderosa Pine Woodland and Savanna 426 1527 25 10 0 0 420 

4242 
RM Subalpine Dry-Mesic Spruce-Fir Forest and 
Woodland 10 14 25 0 0 0 0 

4245 
SN Subalpine Lodgepole Pine Forest and 
Woodland 0 84 21 0 0 0 38 

4267 RM Poor-Site Lodgepole Pine Forest 18 650 47 0 0 0 148 

4268 
Cal Coastal Closed-Cone Conifer Forest and 
Woodland 0 0 0 0 0 10 0 

4269 
SI Desert Western White Pine-White Fir 
Woodland 0 30 10 0 0 0 19 

4271 
NP Hypermaritime Western Red-cedar-Western 
Hemlock Forest 0 0 0 0 0 12 0 

4272 
NP Dry-Mesic Silver Fir-Western Hemlock-
Douglas-fir Forest 10 10 369 0 7 5 0 
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4301 EC Oak-Ponderosa Pine Forest and Woodland 126 11 10 36 10 0 37 
4302 IMB Aspen-Mixed Conifer Forest and Woodland 0 40 0 0 0 0 34 

4303 
IMB Mountain Mahogany Woodland and 
Shrubland 0 51 0 0 0 0 117 

4304 NP Broadleaf Landslide Forest and Shrubland 0 0 26 10 18 139 0 
4329 NP Wooded Volcanic Flowage 10 10 10 0 0 0 158 

4333 
NP Lowland Mixed Hardwood Conifer Forest and 
Woodland 4 0 300 24 315 471 0 

5304 Cal Montane Woodland and Chaparral 0 26 10 80 0 7 55 

5403 
Cal Lower Montane Blue Oak-Foothill Pine 
Woodland and Savanna 0 0 0 0 0 0 25 

5425 
KS Xeromorphic Serpentine Savanna and 
Chaparral 0 0 0 83 0 6 21 

9190 NP Hardwood-Conifer Swamp 0 0 9 0 8 0 0 
Geographic abbreviations: Cal = California, CB = Columbia Basin, CP = Columbia Plateau, EC = Eastern Cascades, 
GB = Great Basin, IMB = Inter-Mountain Basins, KS = Klamath-Siskiyou, MC = Mediterranean California, NC = 
Northern and Central California, NRM = Northern Rocky Mountain, NP = North Pacific, Rocky Mountain = RM, 
SN = Sierra Nevada, SI = Sierran-Intermontane, TP = Temperate Pacific, WV = Willamette Valley. 
 

Table 5: Number of plots by Ecological System (ESLF code) and modeling region for nonforest models. 

ESLF Ecological System 4 5 6 7 8 9 10 
3118 NP Alpine and Subalpine Bedrock and Scree 6 26 189 0 0 0 0 
3128 IMB Volcanic Rock and Cinder Land 0 17 0 0 0 0 86 
3140 NP Volcanic Rock and Cinder Land 29 47 87 0 0 0 25 
3152 IMB Wash 0 18 0 0 0 0 11 
3160 IMB Active and Stabilized Dune 0 3 0 0 0 0 0 
3165 MC Northern Coastal Dune 0 0 0 0 0 5 0 
3167 MC Serpentine Barrens 0 0 0 33 0 0 0 
3172 MC Alpine Bedrock and Scree 0 0 0 0 0 0 131
3174 CP Ash and Tuff Badland 0 0 0 0 0 0 22 
3177 NP Maritime Coastal Sand Dune and Strand 0 0 0 0 0 34 0 
3179 IMB Playa 0 77 0 0 0 0 88 
4101 NP Oak Woodland 0 0 26 105 292 19 3 
4204 CP Western Juniper Woodland and Savanna 265 225 5 7 0 0 238
4216 MC Mixed Oak Woodland 0 0 0 71 12 7 170
4218 Cal Montane Jeffrey Pine Woodland 0 0 0 0 0 0 413
4220 MC Subalpine Woodland 0 9 0 0 0 0 98 
4225 NP Maritime Mesic Subalpine Parkland 10 110 214 0 0 0 0 
4231 N Cal Mesic Subalpine Woodland 10 45 10 0 0 0 67 
4233 NRM Subalpine Woodland and Parkland 10 47 44 0 0 0 0 
4240 NRM Ponderosa Pine Woodland and Savanna 247 1534 16 0 0 0 443
4303 IMB Mountain Mahogany Woodland and Shrubland 0 52 0 0 0 0 117
4304 NP Broadleaf Landslide Forest and Shrubland 0 0 26 10 18 139 0 
4329 NP Wooded Volcanic Flowage 18 28 35 0 0 0 158
5202 CP Scabland Shrubland 101 11 3 0 0 0 95 
5204 MC Alpine Fell-Field 0 0 0 0 0 0 49 

5205 
NP Dry and Mesic Alpine Dwarf-Shrubland, Fell-field and 
Meadow 10 17 166 0 0 0 4 

5256 GB Xeric Mixed Sagebrush Shrubland 0 23 0 0 0 0 34 
5257 IMB Big Sagebrush Shrubland 39 241 3 0 0 0 234
5258 IMB Mixed Salt Desert Scrub 0 84 0 0 0 0 8 
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ESLF Ecological System 4 5 6 7 8 9 10 
5260 NP Avalanche Chute Shrubland 0 0 10 0 0 0 5 
5261 NP Montane Shrubland 0 8 52 3 0 0 8 
5304 Cal Montane Woodland and Chaparral 0 83 48 93 0 7 77 
5305 Cal Xeric Serpentine Chaparral 0 0 0 17 0 3 18 
5311 NC Dry-Mesic Chaparral 0 21 37 97 0 0 127
5404 IMB Juniper Savanna 0 0 0 0 0 0 3 
5409 WV Upland Prairie and Savanna 0 0 76 101 116 18 5 
5425 KS Xeromorphic Serpentine Savanna and Chaparral 0 0 0 128 0 6 31 
5452 CP Steppe and Grassland 112 119 0 0 0 0 446
5453 CP Low Sagebrush Steppe 3 380 0 0 0 0 248
5454 IMB Big Sagebrush Steppe 202 394 4 0 0 0 294
5455 IMB Montane Sagebrush Steppe 66 151 17 0 0 0 110
5456 IMB Semi-Desert Shrub-Steppe 3 33 0 0 0 0 8 
5457 N Cal Coastal Scrub 0 0 0 0 0 9 0 
7102 Cal Mesic Serpentine Grassland 0 25 0 3 0 0 38 
7106 CB Foothill and Canyon Dry Grassland 64 0 0 0 0 0 0 
7107 IMB Semi-Desert Grassland 10 6 0 0 0 0 39 
7108 MC Alpine Dry Tundra 0 0 3 28 0 0 0 
7109 MC Subalpine Meadow 0 17 22 0 0 0 26 
7110 NP Montane Grassland 35 56 31 11 0 0 85 
7112 NRM Lower Montane, Foothill and Valley Grassland 43 148 0 0 0 0 212
7118 RM Subalpine-Montane Mesic Meadow 0 0 0 0 0 0 27 
7157 NP Alpine and Subalpine Dry Grassland 5 34 99 0 0 0 24 
7162 NP Herbaceous Bald and Bluff 0 0 17 7 3 23 0 
8404 Introduced Upland Vegetation - Annual Grassland 0 50 0 0 0 0 89 
9103 IMB Greasewood Flat 0 162 0 0 0 0 68 
9173 NP Shrub Swamp 0 7 0 0 0 3 3 
9221 WV Wet Prairie 0 0 22 18 101 24 0 
9222 North American Arid West Emergent Marsh 0 158 0 0 0 0 126
9260 TP Freshwater Emergent Marsh 0 14 0 0 3 11 14 
9265 TP Subalpine-Montane Wet Meadow 10 148 52 0 0 0 46 
9281 TP Tidal Salt and Brackish Marsh 0 0 0 0 0 32 0 
9297 IMB Alkaline Closed Depression 0 109 0 0 0 0 95 
9321 CP Silver Sagebrush Seasonally Flooded Shrub-Steppe 0 39 0 0 0 0 29 

Geographic abbreviations: Cal = California, CB = Columbia Basin, CP = Columbia Plateau, EC = Eastern Cascades, 
GB = Great Basin, IMB = Inter-Mountain Basins, KS = Klamath-Siskiyou, MC = Mediterranean California, NC = 
Northern and Central California, NRM = Northern Rocky Mountain, NP = North Pacific, Rocky Mountain = RM, 
SN = Sierra Nevada, SI = Sierran-Intermontane, TP = Temperate Pacific, WV = Willamette Valley. 
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Spatial Data Used in Modeling 
 
All spatial data used in RF modeling were georegistered, clipped to a rectangle encompassing map zones 2 and 7, 
and resampled to 30m. All spatial data are ArcGIS grids in a modified national Albers projection, datum NAD 1983, 
Spheroid GRS 1980. The plot locations were intersected with the spatial data layers in GIS, and values for the 
explanatory variables were assigned to the plots. Plots were represented using multi-pixel ‘footprints’ that match the 
actual plot layout on the ground (typically about 1 hectare) as closely as possible.  Spatial variables used in 
modeling are shown in Table 6 and Table 7. 
 

Mapped Data on Physical Environment 
 
We developed spatial data layers for several measures of climate, topography, and solar radiation (Table 6 and Table 
7). All climate variables were derived from DayMet data (www.daymet.org). All topographic variables were derived 
from 10-m-resolution digital elevation models (DEMs) that were resampled to 30-m resolution. 
 

Mapped Data on Disturbance History 
 
Maps of forest disturbance, including timber harvest, were available only for the Oregon portion of map zones 2 and 
7. These data were developed by Sanborn Spatial Solutions based on analysis of multi-temporal LANDSAT imagery 
(Cohen et al. 1998).  A similar map was created by the Laboratory for Applications of Remote Sensing in Ecology 
research group in Corvallis using similar methods, which covered the Modoc Plateau modeling region in California.  
Maps of forest harvest and fire disturbances were derived from these two sources.  Data on cumulative insect- and 
disease-caused mortality, developed from aerial surveys from 1980-2002, were also used. 
 

Mapped Data on Soil Parent Material 
 
We built binary grids describing soil parent material from two separate data sources:  1) Soil Survey Geographic 
Database (SSURGO), by Natural Resources Conservation Service, and 2) the Soil Resources Inventory (SRI), by the 
USFS (National Forest lands only).  Polygons from these two maps were merged to create a single coverage, linked 
to attributes from SSURGO’s parent_mat field in their copm table, and SRI’s parent material descriptions in an 
Access database.  Polygons were identified as members of a variety of soil parent material types.  It was possible for 
a given polygon to have membership in several classes (e.g., “metamorphic”, and “ultramafic”).  The polygon 
coverage was converted to a 30m grid, and then binary grids were created for each parent material type. 
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Table 6: Environmental and spectral variables used in forest models. 

Variable Description 4 5 6 7 8 9 10 
ADR4300 Absolute difference texture measure of R4300 X             
ADR5400 Absolute difference texture measure of R5400 X X X 
ADR5700 Absolute difference texture measure of R5700 X  
ADTM400 Absolute difference texture measure of TM400 X X  
ANNFROST Mean number of days/yr when daily minimum temperature <=0.0 degrees C (scaled * 10 and converted to integer) X X X X X 
ANNGDD Annual growing degree days X X X  
ANNHDD Annual heating degree days X X X X X X 
ANNPRE Annual precipitation (scaled * 100 and converted to integer) X X X X X 
ANNSWRAD Annual sum of total daily incident shortwave radiative flux (scaled * 10 and converted to integer) X X X X X X 
ANNTMP Mean annual temperature (scaled * 100 and converted to integer) X X X  
ANNVP Annual vapor pressure (scaled * 1 and converted to integer) X X X X X X X 
ASPTR Cosine transformation of aspect (degrees) (Beers et al. 1966), 0.0 (southwest) to 200 (northeast), from 30-m DEM X X  
AUGMAXT Mean August maximum temperature (scaled * 100 and converted to integer) X X X X X X X 
CANOPY Total tree canopy cover (percent), from NLCD 2001 X X X  
CONTPRE Percentage of annual precipitation falling in June-August (scaled * 100 and converted to integer) X X X X X 

CVPRE 
Coefficient of variation of mean monthly precipitation of December and July (wettest and driest months) (scaled * 
100 and converted to integer) X X X X X X 

DECMINT Mean December minimum temperature (scaled * 100 and converted to integer) X X X X X 
DEM Elevation X X X X X X X 
DIFTMP Difference between AUGMAXT and DECMINT (scaled * 100 and converted to integer) X X X X X X X 

DIST26 

Binary variable, created from YDIST grid, indicating pixels that were most recently disturbed <X> years ago. 
Includes both harvest and fire disturbance. <X> values differ between Sanborn's east and west coverages. Data from 
Sanborn Inc., contracted by ODF, and covering all of Oregon. X  

FOG 
Percent of the hours (tenths of percent) in July with cloud ceiling of marine stratus <91m and visibility <1.6 km 
(scaled * 100 and converted to integer). From Chris Daly's fog modeling (resolution 795 m) (released Oct. 1999). X  

IDSURVEY 
Cumulative insect and disease mortality density based on aerial detection survey polygons from 1980-2002 by USFS 
Region 6 X  

MLI McComb's Landform Index (http://scholar.lib.vt.edu/theses/available/etd-62897-155656/unrestricted/whole2.pdf) X  
MR4300 Median-filtered, ratio of TM band 4 to TM band 3, compiled from Landsat TM images from 1999-2002 X X X X X X 
MR5400 Median-filtered, ratio of TM band 5 to TM band 4, compiled from Landsat TM images from 1999-2002 X X X X  
MR5700 Median-filtered, ratio of TM band 5 to TM band 7, compiled from Landsat TM images from 1999-2002 X X X X 
MTC200 Median-filtered, tasseled-cap transformation axis 2, compiled from Landsat TM images from 1999-2002 X X X X 
MTC300 Median-filtered, tasseled-cap transformation axis 3, compiled from Landsat TM images from 1999-2002 X X  
MTC400 Median-filtered, tasseled-cap transformation axis 4, compiled from Landsat TM images from 1999-2002 X X X X X 
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Variable Description 4 5 6 7 8 9 10 
MTC500 Median-filtered, tasseled-cap transformation axis 5, compiled from Landsat TM images from 1999-2002 X X X X  
MTC600 Median-filtered, tasseled-cap transformation axis 6, compiled from Landsat TM images from 1999-2002 X X  
MTM100 Median-filtered, TM band 1, compiled from Landsat TM images from 1999-2002 X X  
MTM200 Median-filtered, TM band 2, compiled from Landsat TM images from 1999-2002 X  
MTM300 Median-filtered, TM band 3, compiled from Landsat TM images from 1999-2002 X X X  
MTM400 Median-filtered, TM band 4, compiled from Landsat TM images from 1999-2002 X X X 
MTM500 Median-filtered, TM band 5, compiled from Landsat TM images from 1999-2002 X  
MTM700 Median-filtered, TM band 7, compiled from Landsat TM images from 1999-2002 X  
PRR Potential relative radiation X X  
R4300 Ratio of TM band 4 to TM band 3, compiled from Landsat TM images from 1999-2002 X X X X 
R5400 Ratio of TM band 5 to TM band 4, compiled from Landsat TM images from 1999-2002 X X X X 
SLPPCT Slope (percent) (rounded to nearest integer) X X X X X X 
SMRPRE Mean precipitation from May-September (scaled * 1000 and converted to integer) X X X X X X X 
SMRTMP Mean temperature from May-September (scaled * 100 and converted to integer) X X X X X 

SMRTP 
Growing season moisture stress (ratio of temperature to precipitation from May-September) (scaled * 1000 and 
converted to integer) X X X X X X 

STDTM400 Standard deviation texture measure of TM400 X X  

STRATUS 
Percentage of hours in July with cloud ceiling of marine stratus <1,524 m and visibility <8 m (scaled * 100 and 
converted to integer). From Chris Daly's fog modeling (resolution 795 m) (released Oct. 1999). X X X X  

TC100 Tasseled-cap transformation axis 1, compiled from Landsat TM images from 1999-2002 X  
TC200 Tasseled-cap transformation axis 2, compiled from Landsat TM images from 1999-2002 X X X X 
TC300 Tasseled-cap transformation axis 3, compiled from Landsat TM images from 1999-2002 X  
TC400 Tasseled-cap transformation axis 4, compiled from Landsat TM images from 1999-2002 X X  
TC500 Tasseled-cap transformation axis 5, compiled from Landsat TM images from 1999-2002 X X X  
TC600 Tasseled-cap transformation axis 6, compiled from Landsat TM images from 1999-2002 X  
TM100 TM band 1, compiled from Landsat TM images from 1999-2002 X X  
TM200 TM band 2, compiled from Landsat TM images from 1999-2002 X  
TM500 TM band 5, compiled from Landsat TM images from 1999-2002 X  

TPI300 
Topographic position index, calculated as difference between cell's elevation and mean elevation of cells within a 
300-m-radius window X  

TPI450 
Topographic position index, calculated as difference between cell's elevation and mean elevation of cells within a 
450-m-radius window X  

X X location (longitude), computed as an index X X X X X X 
Y Y location (latitude), computed as an index X X X X X X X 
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Table 7: Environmental and spectral variables used in nonforest models. 

Variable Description 4 5 6 7 8 9 10 
ADR4300 Absolute difference texture measure of R4300 X     X       
ADTC400 Absolute difference texture measure of TC400      X  
ADTM300 Absolute difference texture measure of TM300      X  
ADTM400 Absolute difference texture measure of TM400     X   
ANNFROST Mean number of days/yr when daily minimum temperature <=0.0 degrees C (scaled * 10 and converted to integer) X X  X  X X 
ANNGDD Annual growing degree days  X X X  X X 
ANNHDD Annual heating degree days X  X  X X X 
ANNPRE Annual precipitation (scaled * 100 and converted to integer) X X X X  X X 
ANNSWRAD Annual sum of total daily incident shortwave radiative flux (scaled * 10 and converted to integer) X  X  X X X 
ANNTMP Mean annual temperature (scaled * 100 and converted to integer)   X  X X X 
ANNVP Annual vapor pressure (scaled * 1 and converted to integer) X X  X X X X 
AUGMAXT Mean August maximum temperature (scaled * 100 and converted to integer) X X X X  X X 
CANOPY Total tree canopy cover (percent), from NLCD 2001 X X X   X  
CONTPRE Percentage of annual precipitation falling in June-August (scaled * 100 and converted to integer) X X  X  X X 

CVPRE 
Coefficient of variation of mean monthly precipitation of December and July (wettest and driest months) (scaled * 
100 and converted to integer) X X  X  X X 

DECMINT Mean December minimum temperature (scaled * 100 and converted to integer)   X X X X X 
DEM Elevation X X X X  X X 
DIFTMP Difference between AUGMAXT and DECMINT (scaled * 100 and converted to integer) X X X X  X X 

FOG 
Percent of the hours (tenths of percent) in July with cloud ceiling of marine stratus <91m and visibility <1.6 km 
(scaled * 100 and converted to integer). From Chris Daly's fog modeling (resolution 795 m) (released Oct. 1999).      X  

IDSURVEY 
Cumulative insect and disease mortality density based on aerial detection survey polygons from 1980-2002 by 
USFS Region 6      X  

MLI McComb's Landform Index (http://scholar.lib.vt.edu/theses/available/etd-62897-155656/unrestricted/whole2.pdf)    X    
MR4300 Median-filtered, ratio of TM band 4 to TM band 3, compiled from Landsat TM images from 1999-2002 X X X   X X 
MR5400 Median-filtered, ratio of TM band 5 to TM band 4, compiled from Landsat TM images from 1999-2002 X      X 
MR5700 Median-filtered, ratio of TM band 5 to TM band 7, compiled from Landsat TM images from 1999-2002 X X X X X X  
MTC200 Median-filtered, tasseled-cap transformation axis 2, compiled from Landsat TM images from 1999-2002  X X  X  X 
MTC300 Median-filtered, tasseled-cap transformation axis 3, compiled from Landsat TM images from 1999-2002 X       
MTC400 Median-filtered, tasseled-cap transformation axis 4, compiled from Landsat TM images from 1999-2002  X   X X X 
MTC500 Median-filtered, tasseled-cap transformation axis 5, compiled from Landsat TM images from 1999-2002     X   
MTC600 Median-filtered, tasseled-cap transformation axis 6, compiled from Landsat TM images from 1999-2002  X   X  X 
MTM100 Median-filtered, TM band 1, compiled from Landsat TM images from 1999-2002 X       
MTM200 Median-filtered, TM band 2, compiled from Landsat TM images from 1999-2002 X X   X   
MTM300 Median-filtered, TM band 3, compiled from Landsat TM images from 1999-2002  X  X  X  
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Variable Description 4 5 6 7 8 9 10 
MTM400 Median-filtered, TM band 4, compiled from Landsat TM images from 1999-2002  X X    X 
MTM500 Median-filtered, TM band 5, compiled from Landsat TM images from 1999-2002 X       
MTM700 Median-filtered, TM band 7, compiled from Landsat TM images from 1999-2002     X   
PRR Potential relative radiation    X X   
R4300 Ratio of TM band 4 to TM band 3, compiled from Landsat TM images from 1999-2002 X X X X X X X 
R5400 Ratio of TM band 5 to TM band 4, compiled from Landsat TM images from 1999-2002 X    X   
R5700 Ratio of TM band 5 to TM band 7, compiled from Landsat TM images from 1999-2002      X  
SLPPCT Slope (percent) (rounded to nearest integer)  X X X X X X 
SMRPRE Mean precipitation from May-September (scaled * 1000 and converted to integer) X X X   X X 
SMRTMP Mean temperature from May-September (scaled * 100 and converted to integer)   X X  X  

SMRTP 
Growing season moisture stress (ratio of temperature to precipitation from May-September) (scaled * 1000 and 
converted to integer) X X X X X X  

STDTC100 Standard deviation texture measure of TC100      X  
STDTM300 Standard deviation texture measure of TM300      X  

STRATUS 
Percentage of hours in July with cloud ceiling of marine stratus <1,524 m and visibility <8 m (scaled * 100 and 
converted to integer). From Chris Daly's fog modeling (resolution 795 m) (released Oct. 1999).      X  

TC200 Tasseled-cap transformation axis 2, compiled from Landsat TM images from 1999-2002 X X X X   X 
TC400 Tasseled-cap transformation axis 4, compiled from Landsat TM images from 1999-2002      X  
TC500 Tasseled-cap transformation axis 5, compiled from Landsat TM images from 1999-2002   X X    
TC600 Tasseled-cap transformation axis 6, compiled from Landsat TM images from 1999-2002  X   X   
TM100 TM band 1, compiled from Landsat TM images from 1999-2002     X   
TM200 TM band 2, compiled from Landsat TM images from 1999-2002     X   
TM300 TM band 3, compiled from Landsat TM images from 1999-2002    X  X X 
TM400 TM band 4, compiled from Landsat TM images from 1999-2002   X X    
TM500 TM band 5, compiled from Landsat TM images from 1999-2002   X  X   
TM700 TM band 7, compiled from Landsat TM images from 1999-2002     X   

TPI450 
Topographic position index, calculated as difference between cell's elevation and mean elevation of cells within a 
450-m-radius window   X  X   

ULTRAMAFIC 
Soil parent material contains rocks with ultramafic minerals including serpentine: information based on composite 
map of SSURGO, SRI, and Oregon Geology    X    

X X location (longitude), computed as an index X X X X X X X 
Y Y location (latitude), computed as an index X X X X X X X 
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Land Cover Map Development: Regions 2 and 7 

Random Forest Modeling 
Two Random Forest models were built for each modeling region, one for forested Systems, and one for nonforest 
Systems.  Random Forest models are an extension of classification and regression trees, where a large set (500 here) 
of classification trees are built, each with a random subset of the plot and explanatory data.   Random Forest model 
predictions are an aggregate of the predictions of each tree.  Essentially, each tree ‘votes’ for a particular system 
when predicting a new point or pixel.  The system with the majority of votes from the trees in the forest becomes the 
aggregate prediction for the forest as a whole. 
 
Variables to be included in the models were selected by stepwise removal, based on the gini index.  Using the spatial 
data layers corresponding to the variables in the final model, we built a map of the model prediction on a pixel-by-
pixel basis, using two supplemental programs (RfPy, and mapRF) which were developed by Brendan Ward working 
with the LANDFIRE group.  The mapping process also generated single-system maps that map the votes that each 
system received. 
 
For those Ecological Systems that were probably under-mapped (based on the Random Forest model’s out-of-box 
error matrix), we performed a bias-correction procedure to expand their coverage.  First, using the FIA inventory 
plots, we estimated the amount of area that should be occupied by each target system in the final map.  Second, we 
used ArcInfo to select areas most likely to contain each target system, by selecting values greater than a certain 
threshold from the target Systems single-system maps.  These thresholds were set to yield maps with the target area 
estimated by the FIA inventory plots.  These selections were then combined into one adjustment layer, placing the 
system with the greatest area at the bottom of the stack.  Finally, the adjustment layer was layered on top of the 
original random forest prediction map.  This modified map is referred to as the “adjusted” map. 
 
The bias correction procedure was only performed for the forest models.  We were unable to generate area targets 
for the nonforest Ecological Systems due to the fact that the systematic portion of our plot sample is focused on 
sampling the forested portion of the landscape, and a systematic sample of the landscape is necessary for estimating 
target areas. 

Forest/Nonforest masking 
In the map assembly process, we use a forest/nonforest mask to constrain our nonforest Ecological Systems map to 
areas that are not forest.  Forests are defined as areas with > 10% canopy closure or with the potential to reach 10% 
canopy closure in the near future (~ 40 yr).   Therefore, clearcuts (assuming that they will regrow in to forests) were 
included in the ‘forest’ portion of our forest/nonforest mask.  The mask was developed in a two-step process.  First, 
we selected all forested areas from the National Landcover Dataset’s (Homer et al 2007) canopy cover grid with >= 
10% canopy closure.  Then, we added the clearcuts from our disturbance layer to the forested portion of the mask.  
This grid was not used for modeling, but critical for the layering portion of the map construction process, where 
multiple map components were combined to create the final composite map (see ‘Map Assembly’ below). 
 

Special Features (riparian, developed, transitional, cliffs) 
Four types of special features were mapped across all modeling regions:  1) riparian; 2) developed; 3) transitional, 
and; 4) cliffs.  Most ecoregions also had supplemental information for mapping wetland and volcanic classes, but 
those supplemental layers varied more strongly from model region to model region and are thus discussed in 
conjunction with each model region under “Map Assembly” below. 
 
A map of floodplain and riparian Ecological Systems was developed from USGS’s 1:100,000 National Hydrography 
Dataset (http://nhd.usgs.gov/index.html).  Data at the subregion scale were downloaded to cover NLCD mapzones 2 
& 7.  Both the flowline and area maps were used to help delineate potential riparian areas.  The flowline coverage 
was separated in to two parts, streams and rivers with names (detailed observation showed these to be more likely to 
be large and permanent), and those without.  Streams and rivers were also selected from the National Hydrography 
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Dataset area coverage.  Two different buffers were applied to these three maps.  The Area coverage, and the named 
streams were buffered by 45m (radius), while the unnamed streams were buffered by 15m.  These 3 buffers were 
then converted to grids (30m grain), which were snapped to the rest of our spatial data.  The grids containing the 
larger buffers were then constrained to areas with slope < 20%, and to valley bottoms (TPI150 < 4).  The grids 
containing the small stream buffers were constrained to prevent riparian areas on hilltops (TPI150 < 50).   The three 
constrained grids were then combined into one single grid.  In the Coast Range modeling region, a better estimate of 
the valley bottoms was available (described in Miller 2003), and these valley bottoms were added to the base 
riparian coverage.  When the riparian grid was integrated with the layer stack (described below under Map 
Assembly), it was further constrained by a Gradient Nearest Neighbor (GNN, Ohmann and Gregory 2002) map to 
areas with either an open canopy (< 50% closure), or a large deciduous component (> 80%).  Finally, Ecological 
Systems were assigned to the riparian map, based on the forest layer in the stack (Table 8). (For a description of the 
GNN method, see Ohmann and Gregory (2002). GNN maps are available for download from 
http://www.fsl.orst.edu/lemma/common/studyAreas.php.) 

Table 8: Riparian system mapping crosswalk.   

Riparian System Forest System 
EC Oak-Ponderosa Pine Forest and Woodland 
EC Mesic Montane Mixed-Conifer Forest and Woodland 
CP Western Juniper Woodland and Savanna 

CB Foothill Riparian Woodland and 
Shrubland 

CB Foothill Riparian Woodland and Shrubland 
GB Foothill and Lower Montane Riparian Woodland and Shrubland 
GB Pinyon-Juniper Woodland 
IMB Subalpine Limber-Bristlecone Pine Woodland 

GB Foothill and Lower Montane 
Riparian Woodland and Shrubland 

IMB Aspen-Mixed Conifer Forest and Woodland 
SN Subalpine Lodgepole Pine Forest and Woodland 
SI Desert Western White Pine-White Fir Woodland 
Cal Montane Woodland and Chaparral 
Cal Central Valley Mixed Oak Woodland and Savanna 
Cal Lower Montane Blue Oak-Foothill Pine Woodland and Savanna 
MC Lower Montane Black Oak-Conifer Forest and Woodland 
MC Mixed Oak Woodland 
MC Mixed Evergreen Forest 
MC Mesic Mixed Conifer Forest and Woodland 
MC Dry-Mesic Mixed Conifer Forest and Woodland 
NC Mesic Subalpine Woodland 

MC Foothill and Lower Montane 
Riparian Woodland 

MC Foothill and Lower Montane Riparian Woodland 
MC Serpentine Foothill and Lower Montane Riparian 
MC Mesic Serpentine Woodland and Chaparral 
KS Xeromorphic Serpentine Savanna and Chaparral 
KS Lower Montane Serpentine Mixed Conifer Woodland 

MC Serpentine Foothill and Lower 
Montane Riparian 

KS Upper Montane Serpentine Mixed Conifer Woodland 
NP Hypermaritime Sitka Spruce Forest 
NP Hypermaritime Western Red-cedar-Western Hemlock Forest 
IMB Mountain Mahogany Woodland and Shrubland 
NP Broadleaf Landslide Forest and Shrubland 
NP Dry Douglas-fir Forest and Woodland 
NP Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest 
NP Lowland Riparian Forest and Shrubland 
NP Lowland Mixed Hardwood Conifer Forest and Woodland 
NP Hardwood-Conifer Swamp 
NP Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest 

NP Lowland Riparian Forest and 
Shrubland 

NP Wooded Volcanic Flowage 
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Riparian System Forest System 
NP Oak Woodland 
Cal Montane Jeffrey Pine Woodland 
Cal Coastal Redwood Forest 
NP Mountain Hemlock Forest 
NP Mesic Western Hemlock-Silver Fir Forest 
MC Red Fir Forest 
NP Maritime Mesic Subalpine Parkland 
MC Subalpine Woodland 
NP Maritime Coastal Sand Dune and Strand 
NP Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest 
Cal Coastal Closed-Cone Conifer Forest and Woodland 

NP Montane Riparian Woodland and 
Shrubland 

NP Montane Riparian Woodland and Shrubland 
RM Lower Montane Riparian Woodland and Shrubland 
NRM Dry-Mesic Montane Mixed Conifer Forest 
RM Poor-Site Lodgepole Pine Forest 
RM Lodgepole Pine Forest 
RM Aspen Forest and Woodland 
NRM Western Larch Savanna 
NRM Foothill Conifer Wooded Steppe 

RM Lower Montane Riparian Woodland 
and Shrubland 

NRM Ponderosa Pine Woodland and Savanna 
RM Subalpine Dry-Mesic Spruce-Fir Forest and Woodland 
RM Subalpine Mesic-Wet Spruce-Fir Forest and Woodland 
RM Subalpine-Montane Limber-Bristlecone Pine Woodland 
RM Subalpine-Montane Riparian Woodland 
NRM Subalpine Woodland and Parkland 
NRM Mesic Montane Mixed Conifer Forest 

RM Subalpine-Montane Riparian 
Woodland 

MRM Montane Douglas-fir Forest and Woodland 
Geographic abbreviations: Cal = California, CB = Columbia Basin, CP = Columbia Plateau, EC = Eastern Cascades, 
GB = Great Basin, IMB = Inter-Mountain Basins, KS = Klamath-Siskiyou, MC = Mediterranean California, NC = 
Northern and Central California, NRM = Northern Rocky Mountain, NP = North Pacific, Rocky Mountain = RM, 
SN = Sierra Nevada, SI = Sierran-Intermontane, TP = Temperate Pacific, WV = Willamette Valley. 
 
 
Developed areas were mapped from the 2001 National Land Cover Dataset (http://www.mrlc.gov/nlcd.php).  
Developed and agricultural layers were simply selected from this coverage, and layered on top of the GAP coverage.  
Two modifications were applied to this process in the Willamette Valley modeling region (8) only (see Map 
Assembly section). 
 
Transitional classes (listed in Table 2. ESLF 8501 - 8604), were generated from the disturbance data described 
above under “Spatial Data”.  First, areas that were clearcut within the last 26 years were selected.  Clearcuts where 
the GNN model indicated more than one percent canopy coverage were mapped to “Harvested Forest, Tree 
Regeneration”.  All other clearcuts were mapped based on a crosswalk from the unmasked map from the nonforest 
model.  A parallel procedure was used to distinguish areas characterized as burned in the disturbance layers into the 
three mapped burned classes: forest, shrubland and grassland. 
 
Cliff Systems were mapped in areas with steep slopes, but the cutoff varied between the forest and nonforest 
portions of the map. In forested areas, slopes greater than or equal to 50% were selected.  Additionally, in forested 
areas, only cliffs greater than 60m tall were mapped.  In nonforest areas, slopes greater than or equal to 40% were 
selected.  These two maps were then combined, and the resultant areas assigned to Cliff Ecological Systems during 
the layering process. 
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Map Assembly 
Construction of the final GAP Ecological Systems Landcover map was done on a model region by model region 
basis, and model region maps were then mosaicked to cover entire map zones.  The layering process for each model 
region was developed independently, but with the goal of maintaining as much consistency as possible among model 
regions while minimizing logical errors within each region.  In general, six standard layers were put together in the 
following order (from the bottom up, with higher layers obscuring layers below them): 1) Forest model (bias-
corrected); 2) Nonforest model, masked to include only nonforested areas; 3) Riparian areas; 4) Transitional classes; 
5) Cliffs; and 6) Developed and Agricultural classes from NLCD.  The map resulting from this layer-stack is 
referred to as the ‘composite map’.  Within each model region, Systems with apparent logical inconsistencies (e.g., 
wetlands mapped on steep slopes) and other problems were reclassified using ancillary data sources.  These model-
region-specific modifications are described below. 
 

Northern East Cascades (Model Region 4) 
In the Northern East Cascades model region (Figure 1), we performed five reclassification steps aimed at improving 
the volcanic Systems, and also modified limited areas near its borders to improve edge-matching with the West 
Cascades and with MRLC mapzones 8 and 9, and corrected natural nonforest systems that were clearly mapped in 
powerline corridors (mapping them as Harvested Forest – Shrub Regeneration). 
 
There were five reclassification steps involving the two volcanic Systems mapped in this model region.  First, areas 
mapped as North Pacific Montane Grassland, North Pacific Alpine and Subalpine Dry Grassland, and Columbia 
Plateau Juniper Woodlands that overlapped with areas mapped as recent lava flows by our Oregon Geology Map, 
were reclassified to NP Volcanic Rock and Cinder Land.  Second, pixels classified as North Pacific Volcanic Rock 
and Cinder Land and North Pacific Wooded Volcanic Flowage with lacustrine sediments as soil parent material in 
our spatial data were reclassified to Temperate Pacific Subalpine-Montane Wet Meadow. Third, places mapped to 
any of the lodgepole pine Systems (Rocky Mountain Lodgepole Pine Forest, Rocky Montane Poor-Site Lodgepole 
Pine Forest, or Sierra Nevada Subalpine Lodgepole Pine Forest and Woodland) in the composite map, and North 
Pacific Wooded Volcanic Flowage in the unmasked nonforest map were assigned to the lodgepole pine Systems in 
the final map.  Fourth, areas mapped as North Pacific Wooded Volcanic Flowage in the unmasked nonforest map 
that were not mapped as one of the lodgepole pine forest in the composite map were reclassified to North Pacific 
Wooded Volcanic Flowage in the final map. Finally, areas mapped as North Pacific Wooded Volcanic Flowage by 
the unmasked nonforest map, and Rocky Mountain Poor-Site Lodgepole Pine Forest and Woodland the un-adjusted 
forest map were assigned to poor-site lodgepole pine in the final map. 

Southern East Cascades (Model Region 5)  
The layering process for the Southern East Cascades model region contained two additional layers of supplemental 
information, and nine reclassification steps to improve the mapping of selected classes. 
 
The first layer addition was applied directly to the bias-corrected forest map.  Places labeled ‘deciduous forest’ by 
the NLCD’s landcover classification map were labeled Rocky Mountain Aspen Forest and Woodland.  These aspen 
forests comprise most of the limited deciduous forests in the area, and they were poorly mapped by our forest model 
due to our limited plot sample for the system.  The second layer addition (derived from Christy 2008) contained the 
North Pacific Bog and Fen system.  It was applied on top of the transitional layers described in the general process 
above.  The same edge-matching and powerline corrections described above for Model Region 4 were also applied 
here.  
 
The nine reclassification steps addressed three types of Systems: 1) juniper and ponderosa pine woodlands and 
savannas (1 step); 2) wetlands (5 steps); and volcanic Systems (3 steps).   
 
First, areas that were mapped in the composite map as Columbia Plateau Low Sage Steppe, Intermountain Basins 
Big Sage Shrubland and Intermountain Basins Big Sage Shrub-Steppe that had > 4% canopy closure (NLCD’s 
canopy map) were allowed to revert to their values in the adjusted forest map (primarily Columbia Plateau Juniper 
Woodland, and Northern Rocky Mountain Ponderosa Pine Woodland and Savanna).  
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The five wetlands classification steps affected a variety of wetlands and non-wetlands Systems.  The first 
reclassification affected the burn-in layer describing fens.  Pixels that the forest model assigned to California-
affiliated Systems (Table 9, plus the nonforest Systems: Mediterranean California Subalpine Meadow and 
Mediterranean California Alpine Bedrock and Scree) that were identified as fens in the supplemental layer were 
assigned to Mediterranean California Montane Fen in the final map. The second and third wetlands-related 
reclassifications improved the Temperate Pacific Subalpine-Montane Wet Meadow system by limiting it to flat 
slopes.  Wet meadows mapped at elevations (> 1500m) and on slopes (> 5%) were reclassified to North Pacific Dry 
and Mesic Alpine Dwarf-Shrubland, Fell-field and Meadow, and wet meadow pixels at lower elevations (<= 1500) 
and steep slopes (> 30%) were reclassified to North Pacific Montane Grasslands.  The remaining marsh Systems that 
were mapped to sloped areas (> 5%) were reclassified to transitional types (see Table 10). The fifth reclassification 
step addressed Inter Mountain Basins Alkaline Closed Depression mapped to the southwestern quarter of the map.  
These places were assigned to Harvested Forest, Shrub regeneration, since this Ecological System should only be 
present near the eastern border of this model region. 
 

Table 9: Forest Ecological Systems with a California affinity. 

Ecological System Name 
Cal Central Valley Mixed Oak Woodland and Savanna 
Cal Coastal Closed-Cone Conifer Forest and Woodland 
Cal Coastal Redwood Forest 
Cal Lower Montane Blue Oak-Foothill Pine Woodland and Savanna 
Cal Montane Jeffrey Pine Woodland 
Cal Montane Woodland and Chaparral 
GB Foothill and Lower Montane Riparian Woodland and Shrubland 
GB Pinyon-Juniper Woodland 
KS Lower Montane Serpentine Mixed Conifer Woodland 
KS Upper Montane Serpentine Mixed Conifer Woodland 
KS Xeromorphic Serpentine Savanna and Chaparral 
MC Dry-Mesic Mixed Conifer Forest and Woodland 
MC Foothill and Lower Montane Riparian Woodland 
MC Lower Montane Black Oak-Conifer Forest and Woodland 
MC Mesic Mixed Conifer Forest and Woodland 
MC Mesic Serpentine Woodland and Chaparral 
MC Mixed Evergreen Forest 
MC Mixed Oak Woodland 
MC Red Fir Forest 
MC Serpentine Foothill and Lower Montane Riparian 
MC Subalpine Woodland 
NC Mesic Subalpine Woodland 
SN Subalpine Lodgepole Pine Forest and Woodland 
SI Desert Western White Pine-White Fir Woodland 
Geographic abbreviations: Cal = California, GB = Great Basin, KS = Klamath-Siskiyou, MC = Mediterranean 
California, NC = Northern and Central California, SN = Sierra Nevada, SI = Sierran-Intermontane. 
 
 
Table 10: Reclassification of wetlands on slopes for Southern East Cascades model region. 
Original System Reclassified To 
CP Silver Sage Seasonal Shrubland Harvested Forest, Shrub Regeneration 
IMB Alkaline Depression Harvested Forest, Shrub Regeneration 
North American Arid Emergent Marsh Harvested Forest, Grass Regeneration 
NP Shrub Swamp Harvested Forest, Shrub Regeneration 
TP Freshwater Emergent Marsh Harvested Forest, Grass Regeneration 
TP Subalpine-Montane Wet Meadow Harvested Forest, Grass Regeneration 
Geographic abbreviations: CP = Columbia Plateau, IMB = Inter-Mountain Basins, NP = North Pacific, TP = 
Temperate Pacific. 
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The volcanic classes were modified by three steps.  First, we selected pixels mapped as North Pacific Dry Douglas-
fir Forest and Woodland and East Cascades Mesic Montane Mixed Conifer Forest in the composite map that were 
mapped as a volcanic type by the Oregon Geology supplemental layer.  These were reclassified to North Pacific 
Wooded Volcanic Flowage in the final map.  Second, pixels that were mapped as North Pacific Montane Grassland, 
North Pacific Alpine and Subalpine Dry Grassland and Columbia Plateau Western Juniper Woodland and Savanna 
by the composite map and as a volcanic type in the Oregon Geology map were reclassified to North Pacific Volcanic 
Rock and Cinder Land.  Third, pixels that were mapped as either North Pacific Volcanic Rock and Cinder Land, or 
North Pacific Wooded Volcanic flowage by the composite map, but falling within areas identified as having 
lacustrine soil parent material, were reclassified to Temperate Pacific Subalpine-Montane Wet Meadow in the final 
map. 
 

West Cascades (Model Region 6) 
The layering procedure for the West Cascades model region was similar to the generalized procedure described 
above, with several modifications:  First, the transitional classes were applied after the cliffs.  Second, a 
supplemental layer describing fens (Christy 2008) was added just below the layer describing the cliffs. Third, 
thirteen reclassification steps were also added to further modify: 1) forests (4 steps); 2) wetlands (3 steps); 3) 
volcanic Systems (4 steps); 4) cliff Systems (1 step); and 5) reclassifications that applied to areas that were clearly 
within a powerline corridor (reclassified from natural systems to Harvested Forest – Shrub Regeneration). 
 
Four forested Ecological Systems were reclassified. First, All pixels mapped as California Montane Jeffrey Pine 
Woodland were reclassified as Mediterranean California Mesic Mixed Conifer Forest.  Second, all pixels that were 
assigned to the two serpentine mixed conifer forest Systems (Klamath-Siskiyou Upper Montane Serpentine Mixed 
Conifer Forest and Klamath-Siskiyou Lower Montane Serpentine Mixed Conifer Forest) that fell outside of areas 
identified as having ultramafic soil parent material were reassigned to Mediterranean California Dry-Mesic Mixed 
Conifer Forest.  Third, instances where the un-adjusted forest model mapped North Pacific Dry Douglas-fir Forest 
and Woodland, North Pacific Maritime Dry-Mesic Douglas-fir – Western Hemlock Forest, or North Pacific 
Maritime Mesic-Wet Douglas-fir – Western Hemlock Forest, where the composite map mapped Mediterranean 
California Dry-Mesic Mixed Conifer, the Systems predicted by the un-adjusted model (the Douglas-fir forests) were 
assigned to the final map.  This step improved edge-matching with the Klamath-Siskiyou model region.   
 
Fourth, we modified the adjustment for Northern Rocky Mountain Subalpine Woodland and Parkland in the 
following manner.  First, we removed the adjustment for this system by applying values from the un-adjusted forest 
map to the adjusted forest map in areas that were mapped as this system.  Then, we applied a constrained 
adjustment.  Areas within its single-system map that indicated that it received more than 9% of the ‘votes’ from the 
random forest model were selected.  Next, this map was constrained to areas that had a reasonable probability of 
being mapped as parkland (North Pacific Mesic Subalpine Parkland single-system map showed > 10% of the votes).  
Then, this layer was further constrained to areas that were not mapped as North Pacific Mountain Hemlock Forest 
by the un-adjusted forest map.  The resulting single-system layer was then applied to the forest layer in the stack. 
 
Three wetland Systems were adjusted.  First, the North Pacific Hardwood-Conifer Swamp pixels that fell on slopes 
(> 5%) were reclassified to North Pacific Lowland Mixed Hardwood-Conifer Forest.  Second, Temperate Pacific 
Subalpine Wet Meadow was over-mapped in the nonforest model, and these areas were reassigned in the final map 
in the following four steps (in sequence): 1) High elevation areas (> 2000m) were assigned to North Pacific Bedrock 
and Scree; 2) Other high elevation areas (> 1500m) that were sloped (> 5%) were reclassified to North Pacific Dry 
and Mesic Alpine Dwarf-Shrubland, Fell-field and Meadow; 3) Low elevation areas (< 500m) were reclassified to 
Willamette Valley Wet Prairie; 4) Areas at < 1700m elevation, with steep slopes (> 30%) were mapped to North 
Pacific Montane Grassland.  Finally, areas that were mapped as North Pacific Bog and Fen in the supplemental layer 
that overlapped California affiliated forest Systems in the forest model (Table 9) were reclassified to Mediterranean 
California Montane Fen in the final map. 
 
There were four reclassification steps relating to the volcanic Systems.  First, in the forested portion of the map, 
where the unmasked nonforest map placed North Pacific Wooded Volcanic Flowage, and the un-adjusted forest 
model did not map lodgepole pine forests (Rocky Mountain Lodgepole Pine Forest, Rocky Mountain Poor-site 
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Lodgepole Pine Forest and Woodland, or Sierra Nevada Subalpine Lodgepole Pine Forest), these pixels were 
reassigned to North Pacific Wooded Volcanic Flowage for the final map.  Second, areas that were mapped as North 
Pacific Wooded Volcanic Flowage or North Pacific Rock and Cinder Land in the composite map that fell in areas 
with lacustrine sediments as their soil parent material were reclassified to Temperate Pacific Subalpine-Montane 
Wet Meadow.  Third, areas that were mapped as North Pacific Wooded Volcanic Flowage within the nonforest 
portion of the map, but were mapped as one of the three lodgepole pine Systems listed above by the forest layer, 
were reassigned to their respective lodgepole pine Systems.  Finally, areas mapped as North Pacific Wooded 
Volcanic Flowage by the nonforest model that were mapped as Rocky Mountain Poor-site Lodgepole Pine Forest by 
the un-adjusted forest model, were assigned to the pine system in the final map. 
 
Finally, the North Pacific Montane Massive Bedrock, Cliff and Talus was reassigned to North Pacific Alpine and 
Subalpine Bedrock and Scree wherever the unmasked nonforest model had mapped North Pacific Alpine Bedrock 
and Scree or Temperate Pacific Subalpine-Montane Wet Meadow. 
 
After accuracy assessment was completed, two additional modifications to map were performed in the northern part 
of the model region.  Sixty five ha of Northern California Mesic Subalpine Woodland were reclassified to North 
Pacific Mountain Hemlock Forest., and 4.2 ha of Northern and Central California Dry Mesic Chaparral were 
reclassified to North Pacific Montane Shrubland.  These changes were very minor, and it is unlikely that they have 
skewed the results we present in terms of area mapped, and accuracy assessments to a significant degree. 
 

Klamath and Siskiyou Mountains (Model Region 7) 
This region followed the general layering procedure with the following modifications: 1) A layer describing fens, 
modified from John Christy’s wetlands map was added in between the cliff, and NLCD layers; 2) A layer describing 
the Northern California Claypan Vernal Pool system was layered on top of the fens layer, and also above NLCD’s 
agricultural classes; 3) An alternative forest/nonforest mask (developed by Jeff Campbell) was used to mask 
nonforest Ecological Systems, and; 4) Twelve reclassification steps, which included modifications to: Forested 
Ecological Systems (5 steps), wetland Systems (3 steps), cliff Systems (1 step), and other nonforest Systems (2 
steps). 
 
There were five reclassification steps that modified the forested Ecological Systems.  First, for areas mapped as 
California Coastal Redwood Forest by the adjusted forest model, and North Pacific Dry Douglas Fir Forest and 
Woodland, North Pacific Maritime Dry-Mesic Douglas-fir – Western Hemlock Forest, or North Pacific Maritime 
Mesic-Wet Douglas-fir – Western Hemlock Forest by the un-adjusted forest model, the Douglas-fir forests were 
used in the final map.  Second, for those pixels mapped to Mediterranean California Dry-Mesic Mixed Conifer 
Forest and Woodland in the composite map and mapped as Mediterranean California Lower Montane Black Oak-
Conifer Forest and Woodland in the un-adjusted forest model were mapped as the Black Oak-Conifer system in the 
final map.  Third, those pixels mapped as North Pacific Maritime Mesic-Wet Douglas-fir – Western Hemlock Forest 
in the final map that were Mediterranean California Dry-Mesic Mixed Conifer Forest by the un-adjusted forest map, 
were mapped as the mixed conifer system in the final map.  Fourth, those pixels mapped in the composite map as 
California Montane Jeffrey Pine Forest and Woodland in the composite map were reclassified as follows: 1) Low 
elevation pixels (< 600m) were assigned to Klamath-Siskiyou Lower Montane Serpentine Mixed Conifer Forest and 
Woodland, and; 2) High elevation pixels (>= 600m) were assigned to Klamath-Siskiyou Upper Montane Serpentine 
Mixed Conifer Forest and Woodland.  Finally, where forested serpentine Systems (the two mixed conifer forests 
mentioned above, and Mediterranean California Mesic Serpentine Woodland and Chaparral) were mapped by the 
composite map to areas without ultramafic soil parent material, they were reassigned to Mediterranean California 
Mixed Evergreen Forest in the final map. 
 
There were three reclassification steps for refining wetlands Systems.  First, pixels identified as ‘wet’ within our soil 
data that fell in areas with a low topographic position (TPI450 < 10), and low slope (<15%) were reassigned to 
Temperate Pacific Subalpine-Montane Wet Meadow.  Second, pixels identified as North Pacific Bog and Fen in our 
supplemental layer, and mapped as California-affiliated Forest Systems (Table 9) by the forest layer were mapped as 
Mediterranean California Subalpine-Montane Fen in the final map.  Finally, areas mapped as North Pacific Bog and 
Fen in the composite map with ultramafic soil parent material were assigned to Mediterranean California Serpentine 
Fen in the final map.   
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The last three reclassification steps targeted the following Systems: 1) Mediterranean California Foothill and Lower 
Montane Riparian Woodland; 2) Other riparian Systems, and; 3) North Pacific Montane Massive Bedrock, Cliff and 
Talus, and Klamath-Siskiyou Cliff and Outcrop. First, pixels mapped as Mediterranean California Serpentine 
Foothill and Lower Montane Riparian in the composite map and did not have ultramafic soil parent material were 
reassigned to Mediterranean California Foothill and Lower Montane Riparian Woodland.  Second, pixels mapped as 
NLCD agricultural types (Cultivated Crops or Pasture) that were also mapped in riparian layer were assigned to 
appropriate riparian Systems in the final map.  Finally, we reclassified our supplemental cliff layer to either North 
Pacific Massive Montane Bedrock Cliff and Talus, or Klamath-Siskiyou Cliff and Outcrop, according to the 
geographic affinity of the forested Systems mapped by the adjusted forest model.  Cliff pixels associated with 
California-affiliated forest Systems (Table 9) were assigned to the Klamath-Siskiyou cliff system, and all other 
pixels were assigned to the North Pacific cliff system. 
 

Willamette Valley (Model Region 8) 
This region followed the general layering procedure with the addition of three supplemental layers, and two 
reclassification steps and a modification to the nonforest masking process.  The layer-additions included: 1) 
chaparral; 2) wetlands and; 3) fens.  Additional agricultural classes were also added in a reclassification step, and the 
layer describing cliffs was reclassified before adding it to the layer stack.  Lastly, a slightly modified mask was used 
to separate the forests and nonforests. 
 
The chaparral supplemental layer was derived from data obtained from the Oregon Department of Fish and Wildlife, 
describing the vegetation of the Southern Willamette Valley.  Areas that they mapped as chaparral were transferred 
to the GAP map as Northern and Central California Dry-Mesic Chaparral.  This layer was added in between the 
nonforest and riparian layers in the stack.  
 
A supplemental wetlands layer was developed by crosswalking a map of the wetlands of the Willamette Valley (an 
unpublished update of Titus et. al., 1996 by John Christy, Murray 2000) to Ecological Systems (crosswalk built by J. 
Kagan).  This layer was applied to the layer stack directly above the cliff Systems. The supplemental layer for fens 
(North Pacific Bog and Fen) was derived by a different map that was also developed by John Christy, and it was 
applied to the layer stack directly on top of the other supplemental wetlands layer.  Modifications to the 2001 NLCD 
agricultural classes were, based on a supplemental layer describing landcover of the Willamette Valley in the year 
2000 (Brandscomb 2005).  Areas mapped as ‘berries and vineyards’, ‘orchard’, or ‘Christmas trees’ in this layer that 
fell within agricultural classes in the composite map (pasture, and cultivated crops) were reassigned to ‘High 
Structure Agriculture’ in the final GAP map.  The cliffs layer was reclassified as North Pacific Montane Massive 
Bedrock Cliff and Talus, or Klamath-Siskiyou Cliff and Outcrop according to the forest model.  Cliff pixels that 
were mapped to Klamath-Siskiyou, or California affinities (Table 9) in the forest map were assigned to Klamath-
Siskiyou Cliff and Outcrop, while all other cliffs were assigned to North Pacific Montane Massive Bedrock Cliff 
and Talus. 
 
The original nonforest mask was modified using information from the 2000 Willamette Valley landcover map 
(Brandscomb 2005).  The supplemental layer was used to expand the area of forest in the forest/nonforest mask. 
 

Oregon Coast Range (Model Region 9) 
The coast range map followed the standard layering procedure, but had one supplemental layer (fens), and 19 
reclassification steps applied.  The supplemental layer describing North Pacific Bog and Fen (Christy 2008) was 
added to the layer stack between the transitional types and the NLCD layer.  The reclassifications fell in 6 categories 
1) reclassifications related to sandy soils (8 steps); 2) reclassifications related to ultramafic soils (2 steps); 3) 
herbaceous and grassy (2 steps) and; 4) wetlands and fens (5 steps).  The numerous reclassification steps regarding 
the sandy soils, and the wetlands are due to modeling uncertainties and errors stemming from plot data limitations 
within these Systems in this model region. 
 
The reclassifications relating to the presence of sandy soil parent material affected: 1) forested Systems (2 steps); 2) 
wetland and other Systems (2 steps) and; 3) mis-mapped dune Systems (5 steps).  Within the areas that were mapped 
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as having sandy soil parent material, areas mapped as California Coastal Redwood Forest, or North Pacific 
Hypermaritime Sitka Spruce were reclassified to California Coastal Closed Cone Conifer Forest and Woodland.   
One common problem with the unmodified composite map was that dune Systems (North Pacific Maritime Coastal 
Sand Dune and Strand and Mediterranean California Sand Dune) were sometimes mapped to areas without sand.  
These mis-mapped dunes were selected into their own coverage, modified in a series of steps (described below), and 
re-applied to the final map.  First, mis-mapped dunes on slopes (> 15%) were reclassified to North Pacific Broadleaf 
Landslide Forest and Shrubland.  Second, areas on hilltops (TPI 150 > 15), were reclassified to North Pacific 
Herbaceous Bald and Bluff.  Third, mis-mapped Mediterranean California Northern Coastal Dunes were reclassified 
to Northern California Coastal Grassland.  Fourth, mis-mapped dunes at very low elevation (<3m), and close to the 
ocean (< 10km) were reclassified to Temperate Pacific Tidal Salt and Brackish Marsh.  Finally, mis-mapped dunes 
on hilltops (TPI150 > 15), and less than 1 km from the Pacific Ocean were reclassified to North Pacific 
Hypermaritime Shrub and Herbaceous Headland.  Finally, the remaining unmodified mismapped dunes were 
reclassified to Willamette Valley Wet Prairie.   
 
In addition to mis-mapped dunes, there were some areas where dunes were apparently under-mapped.  In particular, 
areas mapped as Temperate Pacific Tidal Salt and Brackish Marsh located in sandy areas were reclassified to North 
Pacific Maritime Coastal Sand Dune and Strand. 
 
Mis-mapped serpentine Systems (i.e., mapped outside of areas known to have ultramafic soils) were reclassified in 
two steps.  First, forested serpentine Systems (Klamath-Siskiyou Lower Montane Serpentine Mixed Conifer Forest 
and Woodland, Klamath-Siskiyou Upper Montane Serpentine Mixed Conifer Forest and Woodland, and 
Mediterranean California Mesic Serpentine Woodland and Chaparral) that fell outside of ultramafic soils were 
reclassified to Mediterranean California Mixed Evergreen Forest.  Second, nonforest Serpentine Systems 
(Mediterranean California Serpentine Grassland, Klamath-Siskiyou Xeromorphic Serpentine Savanna and 
Chaparral, and California Xeric Serpentine Chaparral) that fell outside of ultramafic soils were reclassified to 
Northern and Central California Dry-Mesic Chaparral. 
 
The fixes that related to the presence or absence of sand were followed by two reclassification steps relating to 
herbaceous headlands, and bald and bluff Systems.  First, areas that were mapped as North Pacific Broadleaf 
Landslide Forest and Shrubland by the nonforest map, and were also located on hilltops (TPI150 > 15), were 
reclassified to North Pacific Herbaceous Bald and Bluff.  Second, areas within 5km of the ocean that were mapped 
by the nonforest model as North Pacific Broadleaf Landslide Forest and Shrubland, or North Pacific Herbaceous 
Bald and Bluff and were not in valley bottoms (TPI159 > 0) were reassigned to either Northern California Coastal 
Scrub, or North Pacific Hypermaritime Shrub and Herbaceous Headland., based on the (already modified) forest 
map.  Northern California Coastal Scrub was mapped in accordance with the presence of California-affiliated forest 
Systems (Table 9), with the following exception: California Coastal Closed Cone Conifer Forest and Woodlands.  
All of the remaining pixels identified in this step were assigned to North Pacific Hypermaritime Shrub and 
Herbaceous Headland.   
 
Errors in mapping the wetlands were addressed in the following four steps.  First, areas mapped in the composite 
map as Temperate Pacific Freshwater Emergent Marsh that fell on slopes (> 15%) were reclassified to North Pacific 
Broadleaf Landslide Forest and Shrubland.  Second, areas mapped in the composite map as Temperate Pacific Tidal 
Salt and Brackish Marsh that were at > 3m of elevation were reclassified to Temperate Pacific Freshwater Emergent 
marsh. Third, areas mapped in the composite map as North Pacific Broadleaf Landslide Forest and Shrubland that 
fell on flatter slopes (<= 10%) and were also in valley bottoms (TPI150 < = 1), were reclassified to Cultivated 
Crops.  Fourth, areas mapped in the composite map as North Pacific Broadleaf Landslide Forest and Shrubland that 
fell on even flatter slopes (< 5%), and at extremely low elevations (<3m) were reclassified to Temperate Pacific 
Tidal Salt and Brackish Marsh. 
 
The fens mapped in the final version of the map were modified from the burn-in layer in two ways.  First, pixels 
mapped as fens in the composite map and mapped as a California-affiliated system (Table 9) by the adjusted forest 
model were assigned to Mediterranean California Subalpine-Montane Fen.  Second, pixels mapped as North Pacific 
Bog and Fen in the composite map that fell within areas known to have ultramafic soil parent material were 
reassigned to Mediterranean California Serpentine Fen in the final map.   
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Three additional changes were made after accuracy assessment was completed.  First, 2.5 ha of Northern and 
Central California Dry Mesic Chaparral in the northern part of the model region were reclassified to North Pacific 
Montane Shrubland.  Second and third, East Cascades Oak-Pine Forest and Woodland and East Cascades Mesic 
Mixed Conifer Forest and Woodland were reclassified to North Pacific Oak Woodland and North Pacific Maritime 
Dry-Mesic Douglas-fir – Western Hemlock Forest (respectively).  Therefore, although these classes are listed in our 
accuracy assessment tables, and area assessment table, they are not present in the map legend for this model region.  

Modoc Plateau (Model Region 10) 
Within the Modoc Plateau modeling region, we followed our generalized layering procedure, with only two 
reclassification steps, aimed at fixing errors related to the volcanic Systems.  Places that were mapped as lodgepole 
pine, or spruce forests (Rocky Mountain Lodgepole Pine Forest, Rocky Mountain Subalpine Dry-Mesic Spruce-Fir 
Forest and Woodland, Sierra Nevada Subalpine Lodgepole Pine Forest and Woodland, and Rocky Mountain Poor-
Site Lodgepole Pine Forest and Woodland) in the forest map, but North Pacific Wooded Volcanic Flowage by the 
nonforest map were assigned to the Systems predicted by the forest model to the final map.  Then, areas mapped as 
North Pacific Wooded Volcanic Flowage by the unmasked nonforest model that were mapped as Rocky Mountain 
Poor-site Lodgepole Pine Forest and Woodland by the un-adjusted forest model were assigned to the pine system in 
the final map. 
 
Although our layering procedure for this modeling region followed the standard, the transitional classes layer was 
derived from a slightly different data source here (the one used in Oregon was unavailable for California).  The 
source for transitional classes in California, although it used a similar multi-date change-detection procedure, was 
done at a different time, and by a different research group, and thus has a lower density of mapped clearcuts. 
 
 
 
 
Land Cover Map Results: 
We are providing the following products. The map is an ArcGIS grid, at 30 m resolution, in national Albers 
projection. 
 

- Final draft of the integrated grid of Ecological Systems and landcover for map zones 2 and 7. 
- Zip file with Excel spreadsheets containing accuracy assessment for each modeling region, for all 

Ecological Systems, including error matrices, kappa statistics, and fuzzy set assignments. 
 
Table 11 on the following pages summarizes the results of the final mapping process, by model region, and over 
zones 2 and 7 combined. 
 
Gradient nearest neighbor maps and associated accuracy assessment products are available for download at: 
http://www.fsl.orst.edu/lemma/gnnpac/mapProducts.php.
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Table 11: The land cover types mapped, their area mapped in the region in square kilometers, and the percentage of the region's total area represented by the mapped type. 
Note: For model regions 6 and 9, very minor modifications were made to the final map after these statistics were completed.  See appropriate Map Assembly sections for a 
description of these changes. 

ESLF Ecological System 4 5 6 7 8 9 10 Total Percent 
11 Open Water 110.91 574.53 265.50 44.34 160.56 195.39 649.32 2000.54 1.369 
12 Ice-Snow 26.56 0.25 32.59  0.01 0.15 7.97 67.53 0.046 
21 Developed, Open Space 183.51 201.11 142.61 507.09 601.58 1201.49 289.54 3126.93 2.140 
22 Developed, Low Intensity 98.65 61.24 12.40 160.88 888.09 161.00 73.60 1455.86 0.996 
23 Developed, Medium Intensity 23.70 12.60 4.60 63.98 487.40 39.18 13.28 644.74 0.441 
24 Developed, High Intensity 3.61 4.33 0.62 23.32 188.08 16.50 1.59 238.05 0.163 
81 Pasture/Hay 94.84 593.08 68.00 863.13 3466.21 329.46 1076.89 6491.61 4.442 
82 Cultivated Crops 470.70 946.44 60.29 132.28 2212.67 121.87 978.28 4922.52 3.369 
88 High Structure Agriculture     368.28   368.28 0.252 

3118 NP Alpine and Subalpine Bedrock and Scree 44.05 0.01 129.43     173.48 0.119 
3128 IMB Volcanic Rock and Cinder Land  6.44  1.24   225.48 233.15 0.160 
3129 RM Cliff, Canyon and Massive Bedrock  1.63      1.63 0.001 
3140 NP Volcanic Rock and Cinder Land 171.13 79.81 128.12    17.13 396.18 0.271 
3152 IMB Wash  8.34     1.25 9.59 0.007 
3155 NP Montane Massive Bedrock, Cliff and Talus 3.51  9.65 0.15 0.01 8.58  21.90 0.015 
3158 NP Coastal Cliff and Bluff      2.24  2.24 0.002 
3160 IMB Active and Stabilized Dune  0.02      0.02 0.000 
3165 MC Northern Coastal Dune      7.01  7.01 0.005 
3167 MC Serpentine Barrens    7.37    7.37 0.005 
3170 KS Cliff and Outcrop    1.32   4.53 5.85 0.004 
3171 SN Cliff and Canyon       5.68 5.68 0.004 
3172 MC Alpine Bedrock and Scree       46.63 46.63 0.032 
3173 IMB Cliff and Canyon 16.37 1.41     0.23 18.01 0.012 
3174 CP Ash and Tuff Badland       4.49 4.49 0.003 
3177 NP Maritime Coastal Sand Dune and Strand      145.30  145.30 0.099 
3179 IMB Basins Playa  113.98     250.82 364.80 0.250 
4101 NP Oak Woodland 42.77  16.68 473.00 1155.85 139.52 34.75 1862.57 1.275 
4103 NRM Western Larch Savanna 12.06  1.70     13.76 0.009 
4104 RM Aspen Forest and Woodland  17.22     25.29 42.51 0.029 
4202 Cal Coastal Redwood Forest    33.64  213.54  247.19 0.169 
4204 CP Western Juniper Woodland and Savanna 1289.99 1217.34  20.83   2042.70 4570.85 3.128 
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ESLF Ecological System 4 5 6 7 8 9 10 Total Percent 
4205 EC Mesic Montane Mixed-Conifer Forest and Woodland 627.46  295.25 38.94 9.56 31.97  1003.18 0.687 
4208 KS Lower Montane Serpentine Mixed Conifer Woodland   0.85 375.52  0.14 19.39 395.90 0.271 
4209 KS Upper Montane Serpentine Mixed Conifer Woodland    237.03  0.23 37.48 274.74 0.188 
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland 113.73 775.41 1200.34 1990.93 32.97 247.37 1489.77 5850.53 4.004 
4215 MC Mesic Mixed Conifer Forest and Woodland 144.61 2409.05 2791.01 1038.05 40.14 72.36 3226.06 9721.28 6.653 
4216 MC Mixed Oak Woodland    348.17 7.52 5.03 654.77 1015.48 0.695 

4217 
MC Lower Montane Black Oak-Conifer Forest and 
Woodland  13.27 189.14 2243.91 16.27 2.81 2710.53 5175.92 3.542 

4218 Cal Montane Jeffrey Pine Woodland       3228.64 3228.64 2.210 
4219 MC Red Fir Forest 7.19 41.74 587.62 6.77 15.09 84.79 460.95 1204.15 0.824 
4220 MC Subalpine Woodland  14.13     74.89 89.02 0.061 
4221 MC Mesic Serpentine Woodland and Chaparral    7.91    7.91 0.005 
4222 NP Dry Douglas-fir Forest and Woodland 102.64  337.31 1073.16 196.31 674.82 79.85 2464.09 1.686 
4223 NP Hypermaritime Sitka Spruce Forest      1314.84  1314.84 0.900 

4224 
NP Maritime Dry-Mesic Douglas-fir-Western Hemlock 
Forest 13.58  7016.73 377.81 704.63 2486.43  10599.18 7.253 

4225 NP Maritime Mesic Subalpine Parkland 41.70 5.99 339.02     386.71 0.265 

4226 
NP Maritime Mesic-Wet Douglas-fir-Western Hemlock 
Forest 0.14  2798.91 97.52 166.57 5067.77  8130.90 5.564 

4228 NP Mountain Hemlock Forest 3.12 11.77 1966.96 15.35    1997.20 1.367 
4229 NP Mesic Western Hemlock-Silver Fir Forest   166.01     166.01 0.114 
4230 MC Mixed Evergreen Forest  5.51 178.68 3583.45  804.16 48.15 4619.95 3.162 
4231 NC Mesic Subalpine Woodland 13.58 65.20 453.33    151.77 683.87 0.468 
4232 NRM Dry-Mesic Montane Mixed Conifer Forest 64.93 3.65     42.21 110.78 0.076 
4233 NRM Subalpine Woodland and Parkland 15.25 32.73 20.16     68.13 0.047 
4237 RM Lodgepole Pine Forest 5.25 39.47 55.53    26.63 126.88 0.087 
4240 NRM Ponderosa Pine Woodland and Savanna 1475.23 7928.74 93.47 0.50   503.27 10001.20 6.844 
4242 RM Subalpine Dry-Mesic Spruce-Fir Forest and Woodland 4.46 31.70 126.96     163.12 0.112 
4245 SN Subalpine Lodgepole Pine Forest and Woodland  241.72 83.20    22.02 346.94 0.237 
4267 RM Poor-Site Lodgepole Pine Forest 18.19 1825.19 155.69    27.57 2026.64 1.387 
4268 Cal Coastal Closed-Cone Conifer Forest and Woodland      135.69  135.69 0.093 
4269 SI Desert Western White Pine-White Fir Woodland  67.18 1.13    65.31 133.63 0.091 

4271 
NP Hypermaritime Western Red-cedar-Western Hemlock 
Forest      27.48  27.48 0.019 

4272 
NP Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir 
Forest 3.41 1.84 2107.73  4.53 25.72  2143.22 1.467 
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ESLF Ecological System 4 5 6 7 8 9 10 Total Percent 
4301 EC Oak-Ponderosa Pine Forest and Woodland 492.42 37.55  64.34 9.08  97.50 700.90 0.480 
4302 IMB Aspen-Mixed Conifer Forest and Woodland  80.10     31.50 111.60 0.076 
4303 INB Mountain Mahogany Woodland and Shrubland  167.62     325.17 492.79 0.337 
4304 NP Broadleaf Landslide Forest and Shrubland   206.96 0.94 28.25 1015.82  1251.96 0.857 
4329 NP Wooded Volcanic Flowage 123.91 14.82 239.77    605.79 984.28 0.674 

4333 
NP Lowland Mixed Hardwood Conifer Forest and 
Woodland 7.71  1137.00 50.77 1449.31 2261.40  4906.17 3.358 

5202 CP Scabland Shrubland 640.54 0.31 0.02    123.84 764.71 0.523 
5204 MC Alpine Fell-Field       7.33 7.33 0.005 

5205 
NP Dry and Mesic Alpine Dwarf-Shrubland, Fell-field and 
Meadow 2.55 6.20 56.21    2.48 67.43 0.046 

5256 GB Xeric Mixed Sagebrush Shrubland  0.99     239.52 240.51 0.165 
5257 IMB Big Sagebrush Shrubland 57.35 256.04 0.04    756.80 1070.23 0.732 
5258 IMB Mixed Salt Desert Scrub  68.25     11.99 80.24 0.055 
5260 NP Avalanche Chute Shrubland   12.55    1.40 13.94 0.010 
5261 NP Montane Shrubland  0.14 70.37    0.56 71.08 0.049 
5302 Cal Maritime Chaparral         0.000 
5304 Cal Montane Woodland and Chaparral  152.34 52.33 177.92  35.87 173.61 592.07 0.405 
5305 Cal Xeric Serpentine Chaparral    0.18   28.12 28.30 0.019 
5311 Northern and Central Cal Dry-Mesic Chaparral  11.43 23.26 91.53 39.31 5.18 424.90 595.61 0.408 
5312 NRM Montane-Foothill Deciduous Shrubland         0.000 

5403 
Cal Lower Montane Blue Oak-Foothill Pine Woodland and 
Savanna       126.03 126.03 0.086 

5404 IMB Juniper Savanna       9.04 9.04 0.006 
5409 WV Upland Prairie and Savanna   85.67 162.93 144.95 52.05 1.64 447.25 0.306 
5425 KS Xeromorphic Serpentine Savanna and Chaparral    97.86  0.11 107.14 205.12 0.140 
5452 CP Steppe and Grassland 654.94 34.08     2526.91 3215.92 2.201 
5453 CP Low Sagebrush Steppe 5.02 1562.18     1524.18 3091.37 2.116 
5454 IMB Big Sagebrush Steppe 450.17 366.80 0.24    1637.59 2454.80 1.680 
5455 IMB Montane Sagebrush Steppe 58.94 116.44 15.64    87.21 278.22 0.190 
5456 IMB Semi-Desert Shrub-Steppe 0.58 0.26     3.18 4.03 0.003 
5457 NC Coastal Scrub      13.51  13.51 0.009 
7102 Cal Mesic Serpentine Grassland  6.69  0.11   13.56 20.36 0.014 
7103 Cal Northern Coastal Grassland      22.18  22.18 0.015 
7106 CB Foothill and Canyon Dry Grassland 328.64       328.64 0.225 
7107 IMB Semi-Desert Grassland 5.35 0.55     172.30 178.20 0.122 
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ESLF Ecological System 4 5 6 7 8 9 10 Total Percent 
7108 MC Alpine Dry Tundra   0.39 12.05    12.44 0.009 
7109 MC Subalpine Meadow  4.24 19.34    11.27 34.85 0.024 
7110 NP Montane Grassland 23.08 36.52 101.15 14.91   83.91 259.58 0.178 
7112 NRM Lower Montane, Foothill and Valley Grassland 1.60 238.40     293.83 533.83 0.365 
7118 RM Subalpine-Montane Mesic Meadow       0.04 0.04 0.000 
7157 NP Alpine and Subalpine Dry Grassland 6.40 6.13 84.42    13.36 110.30 0.075 
7161 NP Hypermaritime Shrub and Herbaceous Headland      7.87  7.87 0.005 
7162 NP Herbaceous Bald and Bluff   37.40 19.22  31.38  88.00 0.060 
8404 Introduced Upland Vegetation - Annual Grassland  17.72     77.42 95.14 0.065 
8501 Recently burned forest 21.94 60.15 135.79 358.74 50.79 33.08 165.42 825.91 0.565 
8502 Recently burned grassland       3.13 3.13 0.002 
8503 Recently burned shrubland       16.94 16.94 0.012 
8601 Harvested forest-tree regeneration 598.85 2387.01 3708.47 908.25 666.42 4581.56 312.09 13162.65 9.008 
8602 Harvested forest-shrub regeneration 4.04 13.30 55.24 3.81 16.77 181.03 0.58 274.75 0.188 
8603 Harvested forest-grass regeneration 5.80 6.16 53.93 2.61 10.62 5.88 0.21 85.19 0.058 
8604 Harvested forest-herbaceous regeneration   31.47 2.84  19.88  54.19 0.037 
9103 IMB Greasewood Flat  406.51     219.50 626.01 0.428 
9106 NP Lowland Riparian Forest and Shrubland 14.12 2.06 481.17 145.49 470.62 1429.11 13.72 2556.29 1.749 
9108 NP Montane Riparian Woodland and Shrubland 105.58 1.98 166.61 7.78 1.49 9.22 104.46 397.12 0.272 
9156 RM Lower Montane Riparian Woodland and Shrubland 73.35 427.40 9.07 0.06   23.75 533.62 0.365 
9166 NP Bog and Fen  8.16 1.26  0.14 3.94  13.50 0.009 

9168 
GB Foothill and Lower Montane Riparian Woodland and 
Shrubland  12.88     1.15 14.04 0.010 

9170 CB Foothill Riparian Woodland and Shrubland 5.88 54.33  0.24   250.31 310.77 0.213 
9171 RM Subalpine-Montane Riparian Woodland 0.31 4.73 7.25     12.29 0.008 
9173 NP Shrub Swamp  0.12   10.15 0.29  10.56 0.007 
9190 NP Hardwood-Conifer Swamp   5.01  20.31   25.31 0.017 
9219 TP Freshwater Aquatic Bed     0.19   0.19 0.000 
9221 WV Wet Prairie   14.18 20.00 93.23 76.77  204.17 0.140 
9222 North American Arid West Emergent Marsh  331.17     75.22 406.39 0.278 
9248 MC Subalpine-Montane Fen  0.51 0.40     0.91 0.001 
9251 NC Claypan Vernal Pool    31.15    31.15 0.021 
9255 MC Serpentine Fen    0.01    0.01 0.000 
9260 TP Freshwater Emergent Marsh  36.90   11.85 60.74  109.49 0.075 
9262 MC Coastal Interdunal Wetland         0.000 
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ESLF Ecological System 4 5 6 7 8 9 10 Total Percent 
9265 TP Subalpine-Montane Wet Meadow 3.44 333.12 47.57 1.38   0.78 386.29 0.264 
9281 TP Tidal Salt and Brackish Marsh      94.85  94.85 0.065 
9297 IMB Alkaline Closed Depression  89.17     66.46 155.63 0.107 
9321 CP Silver Sagebrush Seasonally Flooded Shrub-Steppe  22.73     59.68 82.41 0.056 
9325 MC Serpentine Foothill and Lower Montane Riparian    0.17 12.22  0.25 3.17 15.81 0.011 
9330 MC Foothill and Lower Montane Riparian Woodland 10.52 96.57 212.62 384.91 3.82 107.74 274.28 1090.47 0.746 

 Total: 8949.86 24834.83 28910.19 16339.84 13749.63 23612.55 29728.68 146125.39 100 
Geographic abbreviations of System names: Cal = California, CB = Columbia Basin, CP = Columbia Plateau, EC = Eastern Cascades, GB = Great Basin,  
IMB = Inter-Mountain Basins, KS = Klamath-Siskiyou, MC = Mediterranean California, NC = Northern and Central California, NRM = Northern Rocky Mountain, NP = 
North Pacific, Rocky Mountain = RM, SN = Sierra Nevada, SI = Sierran-Intermontane, TP = Temperate Pacific, WV = Willamette Valley. 
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Maps 

 
Figure 2: Ecological Systems map for MRLC mapzones 2 and 7.
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Land Cover Map Validation 
 
Introduction: 
 
Assessing land cover map quality is an important concern for land cover mapping projects.  Map quality assessment 
provides useful information to map users about the reliability of the map product.  Various approaches to map 
quality assessment are recognized (Foody 2002), however, making the assessment helpful to the map user should be 
of primary importance (Smits et al. 1999).  Typically the quality of land cover maps are assessed using a probability 
based sampling design (Stehman and Czaplewski 1998) with relatively large sample sizes per class (Congalton and 
Green 1999).  These probability based approaches utilize data collected specifically for map quality assessment, and 
are commonly referred to as “map accuracy assessments.”  
 
The process used here, is primarily an internal validation; “validation” in the sense that the purpose is to validate the 
quality of the map, and “internal” because validation relies on data collected for, and used within, the modeling 
process (Shtatland et al. 2004). The approach may be viewed as a “split sample” or “hold out” method.  This type of 
validation is not as accurate as a k-fold cross-validation (Goutte 1997) or as robust as an external validation 
(Shtatland et al. 2004). We developed the best validation sample possible given the time and resources allotted.  For 
the forested Ecological Systems, we withheld some plots from our models, and used them in the validation process.  
For the nonforested Systems, we decided to use all available data for both modeling and accuracy assessment for 
two primary reasons.  First, the plot data available to us was limited for the nonforest Systems, and withholding data 
from our model often resulted in large decreases in internal (out-of-box) estimates of the Random Forest model 
accuracy.  Given the time allotted, we did not have time to collect additional points for validation. 
 
Land Cover Map Validation Methods: 
 
Quantitative validation methods were described briefly in the previous section dealing with the mapping process. 
Here we provide a more detailed explanation about the quantitative validation process, focusing on our use of fuzzy 
set analysis. We also describe our approach to performing a qualitative assessment of the map product. 

Quantitative Assessment using Fuzzy Sets 
The Gap Analysis Handbook recommends the use of “fuzzy set” analysis as a means of providing map users 
additional information about the quality of the map product (Crist and Deitner 2000). Our approach to fuzzy set 
assessment is based on the work of Gopal and Woodcock (1994) and described by Congalton and Green (1999). 
Using fuzzy set analysis for map quality assessment has proven useful in various land cover mapping efforts 
(Falzarano and Thomas 2004, Laba et al. 2002, Woodcock and Gopal 1992, Reiners et al. 2000). The premise 
behind fuzzy set theory for thematic map assessment is that thematic mapping involves placing a continuum of land 
cover into (somewhat artificially) discrete land cover classes. This continuum suggests that there can be different 
magnitudes of error between/among classes. The objective of using fuzzy sets for thematic map assessment is to 
provide map users with information about the frequency and magnitude of map error. In other words, a reference 
site may have been mapped incorrectly, but how incorrect was it? An answer to this question can be provided by 
reevaluating the error matrix within the context of recognized similarities among land cover classes. The essence of 
fuzzy set assessment lies in the construction of a “linguistic measurement scale” to assign degrees of correctness to 
misclassification errors. Gopal and Woodcock (1994) suggest five levels of linguistic values ranging from 
“absolutely wrong” to “absolutely right” which experts to use when evaluating a map product relative to the 
reference sample plots. Determining the appropriate linguistic class, or error type, for any given reference plot is 
subject to the judgment of the error assessment “expert.” Establishing objective criteria for assigning the level of 
error, therefore, is an important component to a fuzzy set assessment. Criteria for error assignment type may be 
based on seriousness of the error for its intended application (Reiners et al. 2000) or on some aspect of similarity 
among land cover classes.  
 
We defined our fuzzy sets based on several factors, including seral relationships among the Systems, similarities in 
geographic affinity, moisture regimes, elevational limits, species composition, structure, and special restricted soil 
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types.  Ecological system pairs that were similar in multiple dimensions were designated as “fuzzy correct” for 
fuzzy accuracy assessment. 

Assessment of Area Representation 
We also performed a model-region scale assessment of accuracy, estimating how well each map represented the area 
of each forested System.  We obtained an estimate of the actual area for each forested System within each modeling 
region using the FIA plots, which are a systematic sample of the landscape. We then calculated the total area of each 
system within each modeling region.  This assessment was only carried out for the forested Ecological Systems 
because the FIA plots sample only forested areas.   
 
Land Cover Map Validation Results:  
 
Each modeling region was assessed independently because each one was mapped independently. Accuracy 
assessment statistics are presented in tables 10 through 16.  Area Assessments are presented in figures 2 through 8.  
For the area statistics, “NA” values for user’s or producer’s accuracy result when we either had no plots available 
for accuracy assessment (class mapped through supplementary sources), or where none of our accuracy assessment 
plots happened to intersect that particular System.  Producer’s accuracy and User’s accuracy illustrate omission 
errors, and commission errors respectively (See Lillesand and Kiefer 2000 for a more in depth definition).  

Table 12: Accuracy assessment statistics for the Northern East Cascades, Model Region 4. 

 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE  Producer User Kappa ASE 
3118 57.14 44.44 0.4964 0.0037   57.14 44.44 0.4964 0.0037 
3128 0 NA 0 0.0009  0 NA 0 0.0009 
3140 100 36.36 0.5308 0.0035  100 36.36 0.5308 0.0035 
3173 NA 0 0 0.0009  NA 0 0 0.0009 
4101 33.33 100 0.4993 0.0018  76.39 96.49 0.8437 0.0112 
4103 35.71 71.43 0.4717 0.0042  35.71 62.5 0.4495 0.0043 
4204 80 50 0.6066 0.0068  88.56 89.8 0.801 0.0419 
4205 62.59 94.85 0.688 0.0269  80.07 95.54 0.6177 0.0358 
4214 79.22 96.83 0.8628 0.0118  81.88 91.36 0.716 0.0422 
4215 77.14 67.5 0.7102 0.0082  79.93 96.8 0.6091 0.0345 
4219 0 0 -0.0012 0.0016  53.7 67.44 0.5797 0.0095 
4222 78.18 86 0.81 0.0100  76.33 85.38 0.744 0.0287 
4224 11.76 100 0.208 0.0040  69.3 96.92 0.6743 0.0413 
4225 41.67 100 0.5856 0.0038  38.46 100 0.5526 0.0039 
4226 0 NA 0 0.0018  58.84 94.61 0.6446 0.0286 
4228 0 NA 0 0.0009  26.83 68.75 0.3729 0.0071 
4231 66.67 66.67 0.6648 0.0032  69.57 60.38 0.63 0.0096 
4232 75.61 96.88 0.8442 0.0081  79.28 98.35 0.4231 0.0250 
4233 87.5 77.78 0.8222 0.0038  66.67 73.08 0.6816 0.0102 
4237 0 NA 0 0.0018  66.67 93.33 0.7586 0.0137 
4240 83.06 87.43 0.7829 0.0348  82.14 96.97 0.5674 0.0293 
4242 33.33 100 0.498 0.0032  33.33 100 0.498 0.0032 
4245 0 NA 0 0.0009  53.85 77.78 0.6328 0.0043 
4267 16.67 100 0.2835 0.0034  55 86.84 0.6591 0.0096 
4272 0 0 -0.0024 0.0022  67.78 95.86 0.679 0.0386 
4301 76.81 94.64 0.839 0.0110  80.88 98.06 0.5137 0.0273 
4303 0 NA 0 0.0013  73.47 81.82 0.7643 0.0093 
4329 NA 0 0 0.0036  78.18 65.15 0.6941 0.0108 
5202 NA 0 0 0.0027  100 5.26 0.0984 0.0041 
5205 75 100 0.8563 0.0034  68.18 60 0.6305 0.0064 
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 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE  Producer User Kappa ASE 
5257 50 50 0.4991 0.0018  89.29 48.08 0.6122 0.0085 
5261 0 NA 0 0.0009  0 NA 0 0.0009 
5452 100 10 0.1805 0.0030  90.48 32.2 0.4598 0.0085 
5453 NA NA NA 0.0000  92.31 46.15 0.6029 0.0084 
5454 NA 0 0 0.0026  92.31 42.11 0.5642 0.0087 
5455 75 30 0.4256 0.0034  62.5 25 0.3504 0.0049 
7106 NA 0 0 0.0020  NA 0 0 0.0022 
7110 66.67 37.5 0.4745 0.0046  70.59 54.55 0.6086 0.0058 
7112 NA 0 0 0.0009  35.71 38.46 0.3626 0.0048 
7157 60 100 0.7491 0.0026  69.23 100 0.8164 0.0043 
8501 NA 0 0 0.0013  94.99 99.41 0.5505 0.0117 
8601 NA 0 0 0.0110  94.99 99.41 0.5505 0.0117 
9106 0 NA 0 0.0016  8.33 100 0.151 0.0047 
9108 0 0 -0.0045 0.0029  0 0 -0.0072 0.0036 
9156 NA 0 0 0.0016  16.67 40 0.2304 0.0038 
9170 NA NA NA 0.0000  NA NA NA 0.0000 
9265 50 100 0.6659 0.0022  50 100 0.6659 0.0022 
9330 NA 0 0 0.0024   71.12 94.52 0.7228 0.0356 

          
  Overall Accuracy 70.02%  Overall Accuracy 76.99% 
  Overall Kappa 0.6428  Overall Kappa 0.7578 

      ASE 0.0164       ASE 0.0491 
 

ESLF Ecological  System Names 
3118 NP Alpine and Subalpine Bedrock and Scree 
3128 IMB Volcanic Rock and Cinder Land 
3140 NP Volcanic Rock and Cinder Land 
3173 IMB Cliff and Canyon 
4101 NP Oak Woodland 
4103 NRM Western Larch Savanna 
4204 CP Western Juniper Woodland and Savanna 
4205 EC Mesic Montane Mixed-Conifer Forest and Woodland 
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland 
4215 MC Mesic Mixed Conifer Forest and Woodland 
4219 MC Red Fir Forest 
4222 NP Dry Douglas-fir Forest and Woodland 
4224 NP Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest 
4225 NP Maritime Mesic Subalpine Parkland 
4226 NP Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest 
4228 NP Mountain Hemlock Forest 
4231 NC Mesic Subalpine Woodland 
4232 NRM Dry-Mesic Montane Mixed Conifer Forest 
4233 NRM Subalpine Woodland and Parkland 
4237 RM Lodgepole Pine Forest 
4240 NRM Ponderosa Pine Woodland and Savanna 
4242 RM Subalpine Dry-Mesic Spruce-Fir Forest and Woodland 
4245 SN Subalpine Lodgepole Pine Forest and Woodland 
4267 RM Poor-Site Lodgepole Pine Forest 



 37

ESLF Ecological  System Names 
4272 NP Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest 
4301 EC Oak-Ponderosa Pine Forest and Woodland 
4303 IMB Mountain Mahogany Woodland and Shrubland 
4329 NP Wooded Volcanic Flowage 
5202 CP Scabland Shrubland 
5205 NP Dry and Mesic Alpine Dwarf-Shrubland, Fell-field and Meadow 
5257 IMB Big Sagebrush Shrubland 
5261 NP Montane Shrubland 
5452 CP Steppe and Grassland 
5453 CP Low Sagebrush Steppe 
5454 IMB Big Sagebrush Steppe 
5455 IMB Montane Sagebrush Steppe 
7106 CB Foothill and Canyon Dry Grassland 
7110 NP Montane Grassland 
7112 NRM Lower Montane, Foothill and Valley Grassland 
7157 NP Alpine and Subalpine Dry Grassland 
8501 Recently burned forest 
8601 Harvested forest-tree regeneration 
9106 NP Lowland Riparian Forest and Shrubland 
9108 NP Montane Riparian Woodland and Shrubland 
9156 RM Lower Montane Riparian Woodland and Shrubland 
9170 CB Foothill Riparian Woodland and Shrubland 
9265 TP Subalpine-Montane Wet Meadow 
9330 MC Foothill and Lower Montane Riparian Woodland 

Geographic abbreviations: CB = Columbia Basin, CP = Columbia Plateau, EC = Eastern Cascades, IMB = Inter-
Mountain Basins, MC = Mediterranean California, NC = Northern and Central California, NRM = Northern Rocky 
Mountain, NP = North Pacific, Rocky Mountain = RM, SN = Sierra Nevada, TP = Temperate Pacific. 
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Figure 3: Class Area representation for Northern East Cascades (Model Region 4). 
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Table 13: Accuracy assessment statistics for the Southern East Cascades, Model Region 5. 

 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE   Producer User Kappa ASE 
3128 NA NA NA 0.0000  NA NA NA 0.0000 
3140 38.46 100.00 0.5546 0.0013  38.46 100.00 0.5546 0.0013 
3152 NA NA NA 0.0000  NA NA NA 0.0000 
3173 0.00 NA 0.0000 0.0003  0.00 NA 0.0000 0.0003 
3179 NA NA NA 0.0000  NA NA NA 0.0000 
4104 22.22 66.67 0.3324 0.0011  56.76 81.97 0.6031 0.0132 
4204 64.58 72.09 0.6768 0.0030  86.95 87.38 0.7717 0.0242 
4214 84.29 85.64 0.8402 0.0066  89.13 89.09 0.7229 0.0230 
4215 81.82 89.81 0.8304 0.0121  89.54 88.76 0.7263 0.0231 
4217 44.44 80.00 0.5706 0.0012  82.79 82.41 0.8135 0.0071 
4218 0.00 NA 0.0000 0.0004  86.55 92.07 0.8609 0.0160 
4219 66.67 33.33 0.4438 0.0009  70.03 87.13 0.6738 0.0203 
4220 100.00 72.73 0.8417 0.0014  53.33 76.19 0.6246 0.0022 
4225 0.00 0.00 -0.0006 0.0006  40.00 50.00 0.4437 0.0009 
4228 33.33 50.00 0.3996 0.0007  58.84 81.15 0.6208 0.0127 
4230 100.00 100.00 1.0000 0.0008  84.95 90.10 0.8367 0.0163 
4231 62.50 45.45 0.5250 0.0014  82.58 88.08 0.8247 0.0124 
4232 70.00 87.50 0.7772 0.0013  85.91 92.97 0.4967 0.0150 
4233 27.27 60.00 0.3723 0.0018  82.25 91.25 0.8328 0.0143 
4237 70.00 70.00 0.6991 0.0014  65.03 83.91 0.6471 0.0169 
4240 87.08 83.41 0.7607 0.0228  88.91 89.32 0.7188 0.0228 
4242 37.50 75.00 0.4992 0.0011  50.00 80.00 0.6147 0.0011 
4245 71.88 80.70 0.7558 0.0035  73.81 86.11 0.7872 0.0050 
4267 57.72 81.90 0.6190 0.0122  60.54 74.32 0.5965 0.0133 
4269 83.33 80.65 0.8180 0.0025  73.81 87.74 0.7944 0.0050 
4301 36.36 80.00 0.4989 0.0012  87.47 85.44 0.7489 0.0245 
4302 42.86 75.00 0.5404 0.0028  44.12 76.92 0.5539 0.0033 
4303 89.66 81.25 0.8511 0.0025  58.02 73.44 0.6403 0.0038 
4329 NA NA NA 0.0000  NA NA NA 0.0000 
5202 0.00 NA 0.0000 0.0004  20.00 100.00 0.3320 0.0015 
5205 14.29 100.00 0.2496 0.0009  20.59 63.64 0.3075 0.0021 
5256 NA NA NA 0.0000  63.87 77.95 0.6887 0.0055 
5257 31.25 71.43 0.4314 0.0021  60.00 73.64 0.6480 0.0051 
5258 NA NA NA 0.0000  NA NA NA 0.0000 
5261 0.00 NA 0.0000 0.0008  0.00 NA 0.0000 0.0008 
5304 14.29 37.50 0.2040 0.0017  14.29 37.50 0.2040 0.0017 
5305 0.00 NA 0.0000 0.0003  0.00 NA 0.0000 0.0003 
5311 NA 0.00 0.0000 0.0003  NA 0.00 0.0000 0.0003 
5452 23.53 100.00 0.3797 0.0014  52.38 75.86 0.6115 0.0038 
5453 69.05 81.69 0.7422 0.0040  65.26 83.22 0.7169 0.0061 
5454 50.00 72.73 0.5909 0.0016  65.26 83.22 0.7169 0.0061 
5455 30.00 30.00 0.2978 0.0014  63.16 78.26 0.6841 0.0058 
5456 NA NA NA 0.0000  37.93 62.86 0.4659 0.0030 
7102 NA NA NA 0.0000  NA NA NA 0.0000 
7107 NA NA NA 0.0000  37.50 72.00 0.4879 0.0027 
7109 NA 0.00 0.0000 0.0004  NA 0.00 0.0000 0.0004 
7110 33.33 20.00 0.2491 0.0009  20.00 33.33 0.2483 0.0012 

7112 34.55 86.36 0.4885 0.0028  34.55 86.36 0.4885 0.0028 
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 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE   Producer User Kappa ASE 
7157 20.83 100.00 0.3431 0.0017  19.35 100.00 0.3222 0.0019 
8404 NA NA NA 0.0000  NA NA NA 0.0000 
8501 NA 0.00 0.0000 0.0003  98.88 92.54 0.4843 0.0081 
8601 NA 0.00 0.0000 0.0061  98.88 92.54 0.4843 0.0081 
8602 NA NA NA 0.0000  98.88 92.54 0.4843 0.0081 
9103 NA NA NA 0.0000  NA NA NA 0.0000 
9106 NA NA NA 0.0000  0.00 NA 0.0000 0.0006 
9108 NA 0.00 0.0000 0.0004  NA 0.00 0.0000 0.0004 
9156 NA 0.00 0.0000 0.0025  60.07 73.81 0.5954 0.0127 
9166 NA 0.00 0.0000 0.0004  NA 0.00 0.0000 0.0004 
9168 NA 0.00 0.0000 0.0011  NA 0.00 0.0000 0.0027 
9170 NA NA NA 0.0000  NA NA NA 0.0000 
9171 NA 0.00 0.0000 0.0003  50.00 80.00 0.6147 0.0011 
9173 0.00 NA 0.0000 0.0006  0.00 NA 0.0000 0.0006 
9222 19.23 100.00 0.3208 0.0017  19.23 100.00 0.3208 0.0017 
9248 NA NA NA 0.0000  NA NA NA 0.0000 
9260 NA NA NA 0.0000  19.23 100.00 0.3208 0.0017 
9265 19.12 81.25 0.3039 0.0029  19.12 81.25 0.3039 0.0029 
9297 NA NA NA 0.0000  NA NA NA 0.0000 
9321 0.00 NA 0.0000 0.0003  20.00 100.00 0.3320 0.0015 
9330 NA 0.00 0.0000 0.0010   86.03 91.15 0.8528 0.0156 

          
  Overall Accuracy 71.67%  Overall Accuracy 76.32% 
  Overall Kappa 0.6466   Overall Kappa 0.7619 
      ASE 0.0099       ASE 0.0365 

 
ESLF Ecological System Name  
3128 IMB Volcanic Rock and Cinder Land 
3140 NP Volcanic Rock and Cinder Land 
3152 IMB Wash 
3173 IMB Cliff and Canyon 
3179 IMB Playa 
4104 RM Aspen Forest and Woodland 
4204 CP Western Juniper Woodland and Savanna 
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland 
4215 MC Mesic Mixed Conifer Forest and Woodland 
4217 MC Lower Montane Black Oak-Conifer Forest and Woodland 
4218 Cal Montane Jeffrey Pine Woodland 
4219 MC Red Fir Forest 
4220 MC Subalpine Woodland 
4225 NP Maritime Mesic Subalpine Parkland 
4228 NP Mountain Hemlock Forest 
4230 MC Mixed Evergreen Forest 
4231 NC Mesic Subalpine Woodland 
4232 NRM Dry-Mesic Montane Mixed Conifer Forest 
4233 NRM Subalpine Woodland and Parkland 
4237 RM Lodgepole Pine Forest 
4240 NRM Ponderosa Pine Woodland and Savanna 
4242 RM Subalpine Dry-Mesic Spruce-Fir Forest and Woodland 
4245 SN Subalpine Lodgepole Pine Forest and Woodland 
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ESLF Ecological System Name  
4267 RM Poor-Site Lodgepole Pine Forest 
4269 SI Desert Western White Pine-White Fir Woodland 
4301 EC Oak-Ponderosa Pine Forest and Woodland 
4302 IMB Aspen-Mixed Conifer Forest and Woodland 
4303 IMB Mountain Mahogany Woodland and Shrubland 
4329 NP Wooded Volcanic Flowage 
5202 CP Scabland Shrubland 
5205 NP Dry and Mesic Alpine Dwarf-Shrubland, Fell-field and Meadow 
5256 GB Xeric Mixed Sagebrush Shrubland 
5257 IMB Big Sagebrush Shrubland 
5258 IMB Mixed Salt Desert Scrub 
5261 NP Montane Shrubland 
5304 Cal Montane Woodland and Chaparral 
5305 Cal Xeric Serpentine Chaparral 
5311 NC Dry-Mesic Chaparral 
5452 CP Steppe and Grassland 
5453 CP Low Sagebrush Steppe 
5454 IMB Big Sagebrush Steppe 
5455 IMB Montane Sagebrush Steppe 
5456 IMB Semi-Desert Shrub-Steppe 
7102 Cal Mesic Serpentine Grassland 
7107 IMB Semi-Desert Grassland 
7109 MC Subalpine Meadow 
7110 NP Montane Grassland 
7112 NRM Lower Montane, Foothill and Valley Grassland 
7157 NP Alpine and Subalpine Dry Grassland 
8404 Introduced Upland Vegetation - Annual Grassland 
8501 Recently burned forest 
8601 Harvested forest-tree regeneration 
8602 Harvested forest-shrub regeneration 
9103 IMB Greasewood Flat 
9106 NP Lowland Riparian Forest and Shrubland 
9108 NP Montane Riparian Woodland and Shrubland 
9156 RM Lower Montane Riparian Woodland and Shrubland 
9166 NP Bog and Fen 
9168 GB Foothill and Lower Montane Riparian Woodland and Shrubland 
9170 CB Foothill Riparian Woodland and Shrubland 
9171 RM Subalpine-Montane Riparian Woodland 
9173 NP Shrub Swamp 
9222 North American Arid West Emergent Marsh 
9248 MC Subalpine-Montane Fen 
9260 TP Freshwater Emergent Marsh 
9265 TP Subalpine-Montane Wet Meadow 
9297 IMB Alkaline Closed Depression 
9321 CP Silver Sagebrush Seasonally Flooded Shrub-Steppe 
9330 MC Foothill and Lower Montane Riparian Woodland 

Geographic abbreviations: Cal = California, CB = Columbia Basin, CP = Columbia Plateau, EC = Eastern Cascades, 
GB = Great Basin, IMB = Inter-Mountain Basins, KS = Klamath-Siskiyou, MC = Mediterranean California, NC = 
Northern and Central California, NRM = Northern Rocky Mountain, NP = North Pacific, Rocky Mountain = RM, 
SN = Sierra Nevada, SI = Sierran-Intermontane, TP = Temperate Pacific. 
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Figure 4: Class Area representation for Southern East Cascades (Model Region 5). 
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Table 14: Accuracy assessment statistics for the West Cascades, Model Region 6. Note: minor modifications to 
classes 4231 and 5311 were made after these statistics were calculated. 

          Accuracy                Fuzzy Accuracy       
ESLF Producer User Kappa ASE   Producer User Kappa ASE 
3118 28.00 50.00 0.3572 0.0009  28.00 50.00 0.3572 0.0009 
3140 50.00 25.00 0.3328 0.0005  50.00 20.00 0.2851 0.0006 
3155 NA 0.00 0.0000 0.0002  50.00 20.00 0.2851 0.0006 
4101 50.00 50.00 0.4999 0.0003  64.63 81.43 0.7033 0.0046 
4103 100.00 100.00 1.0000 0.0005  100.00 100.00 1.0000 0.0005 
4104 0.00 NA 0.0000 0.0001  56.10 72.63 0.6270 0.0023 
4205 65.96 46.27 0.5401 0.0016  73.74 76.86 0.6813 0.0110 
4208 0.00 NA 0.0000 0.0003  47.30 54.69 0.5021 0.0018 
4214 66.91 69.23 0.6596 0.0047  79.05 85.53 0.6095 0.0168 
4215 74.77 82.53 0.7541 0.0073  80.01 87.66 0.6364 0.0168 
4217 67.50 61.36 0.6406 0.0014  70.01 76.08 0.6769 0.0087 
4219 65.96 68.89 0.6670 0.0026  74.76 82.44 0.7154 0.0116 
4222 63.16 66.67 0.6457 0.0016  73.52 78.51 0.5904 0.0162 
4224 68.53 76.38 0.6322 0.0117  85.50 93.96 0.5896 0.0120 
4225 15.66 17.81 0.1569 0.0019  71.96 77.55 0.7214 0.0059 
4226 70.11 76.41 0.6840 0.0082  81.65 89.94 0.6642 0.0166 
4228 66.33 71.59 0.6649 0.0051  80.28 86.70 0.7884 0.0107 
4229 86.27 84.62 0.8532 0.0015  71.40 75.84 0.6529 0.0115 
4230 49.30 54.69 0.5136 0.0018  78.99 86.62 0.7596 0.0129 
4231 62.14 63.37 0.6217 0.0022  73.06 78.53 0.6190 0.0152 
4232 0.00 NA 0.0000 0.0003  77.93 85.11 0.5886 0.0167 
4233 40.00 75.00 0.5210 0.0007  72.32 82.11 0.7318 0.0079 
4237 58.33 77.78 0.6651 0.0012  69.03 75.68 0.6661 0.0089 
4240 52.94 60.00 0.5615 0.0009  77.89 82.90 0.7549 0.0100 
4242 48.78 68.97 0.5692 0.0013  53.66 70.97 0.6090 0.0013 
4245 38.46 55.56 0.4528 0.0010  48.05 69.81 0.5651 0.0017 
4267 43.48 83.33 0.5694 0.0013  70.15 78.23 0.7103 0.0064 
4272 66.44 69.40 0.6486 0.0057  83.56 90.86 0.4617 0.0113 
4301 0.00 NA 0.0000 0.0001  71.75 77.95 0.6245 0.0143 
4304 65.22 75.00 0.6967 0.0010  81.77 91.97 0.7495 0.0171 
4329 0.00 0.00 -0.0025 0.0012  58.21 37.86 0.4522 0.0020 
4333 63.82 83.55 0.7086 0.0043  81.85 91.77 0.7405 0.0172 
5205 31.25 45.45 0.3691 0.0008  38.10 48.48 0.4235 0.0013 
5257 0.00 NA 0.0000 0.0001  0.00 0.00 -0.0003 0.0003 
5260 30.00 75.00 0.4281 0.0006  30.00 75.00 0.4281 0.0006 
5261 23.08 30.00 0.2584 0.0010  21.43 30.00 0.2474 0.0010 
5304 7.14 33.33 0.1170 0.0006  7.14 33.33 0.1170 0.0006 
5311 0.00 NA 0.0000 0.0001  0.00 NA 0.0000 0.0003 
5312 0.00 NA 0.0000 0.0002  20.69 26.09 0.2278 0.0011 
5409 0.00 0.00 -0.0002 0.0003  30.00 75.00 0.4281 0.0006 
5454 0.00 NA 0.0000 0.0001  0.00 0.00 -0.0003 0.0003 
5455 NA 0.00 0.0000 0.0002  0.00 0.00 -0.0003 0.0003 
7108 NA NA NA 0.0000  44.44 50.00 0.4699 0.0006 
7109 0.00 0.00 -0.0003 0.0004  0.00 0.00 -0.0003 0.0004 
7110 41.18 50.00 0.4503 0.0008  36.36 48.00 0.4113 0.0011 
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          Accuracy                Fuzzy Accuracy       
ESLF Producer User Kappa ASE   Producer User Kappa ASE 
7157 44.44 50.00 0.4699 0.0006  36.00 47.37 0.4072 0.0010 
7162 37.50 100.00 0.5452 0.0005  30.00 75.00 0.4281 0.0006 
8501 NA 0.00 0.0000 0.0005  99.28 98.47 0.3876 0.0024 
8601 NA 0.00 0.0000 0.0038  99.28 98.47 0.3876 0.0024 
8602 NA 0.00 0.0000 0.0003  99.28 98.47 0.3876 0.0024 
8603 NA 0.00 0.0000 0.0001  99.28 98.47 0.3876 0.0024 
9106 1.05 1.10 -0.0032 0.0021  81.77 91.97 0.7495 0.0171 
9108 0.00 0.00 -0.0054 0.0013  65.46 70.68 0.6474 0.0060 
9156 NA 0.00 0.0000 0.0003  43.75 77.78 0.5577 0.0013 
9171 NA 0.00 0.0000 0.0002  53.66 70.97 0.6090 0.0013 
9190 0.00 0.00 -0.0002 0.0004  0.00 0.00 -0.0002 0.0004 
9260 0.00 NA 0.0000 0.0001  0.00 NA 0.0000 0.0001 
9265 14.29 37.50 0.2055 0.0008  14.29 37.50 0.2055 0.0008 
9330 NA 0.00 0.0000 0.0008  80.77 83.47 0.7680 0.0112 

                    
  Overall Accuracy 64.58%   Overall Accuracy 81.92% 
  Overall Kappa 0.5981   Overall Kappa 0.8174 
      ASE 0.0066       ASE 0.0220 

 
ESLF Ecological System Name 
3118 NP Alpine and Subalpine Bedrock and Scree 
3140 NP Volcanic Rock and Cinder Land 
3155 NP Montane Massive Bedrock, Cliff and Talus 
4101 NP Oak Woodland 
4103 NRM Western Larch Savanna 
4104 RM Aspen Forest and Woodland 
4205 EC Mesic Montane Mixed-Conifer Forest and Woodland 
4208 KS Lower Montane Serpentine Mixed Conifer Woodland 
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland 
4215 MC Mesic Mixed Conifer Forest and Woodland 
4217 MC Lower Montane Black Oak-Conifer Forest and Woodland 
4219 MC Red Fir Forest 
4222 NP Dry Douglas-fir Forest and Woodland 
4224 NP Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest 
4225 NP Maritime Mesic Subalpine Parkland 
4226 NP Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest 
4228 NP Mountain Hemlock Forest 
4229 NP Mesic Western Hemlock-Silver Fir Forest 
4230 MC Mixed Evergreen Forest 
4231 NC Mesic Subalpine Woodland 
4232 NRM Dry-Mesic Montane Mixed Conifer Forest 
4233 NRM Subalpine Woodland and Parkland 
4237 RM Lodgepole Pine Forest 
4240 NRM Ponderosa Pine Woodland and Savanna 
4242 RM Subalpine Dry-Mesic Spruce-Fir Forest and Woodland 
4245 SN Subalpine Lodgepole Pine Forest and Woodland 
4267 RM Poor-Site Lodgepole Pine Forest 
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ESLF Ecological System Name 
4272 NP Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest 
4301 EC Oak-Ponderosa Pine Forest and Woodland 
4304 NP Broadleaf Landslide Forest and Shrubland 
4329 NP Wooded Volcanic Flowage 
4333 NP Lowland Mixed Hardwood Conifer Forest and Woodland 
5205 NP Dry and Mesic Alpine Dwarf-Shrubland, Fell-field and Meadow 
5257 IMB Big Sagebrush Shrubland 
5260 NP Avalanche Chute Shrubland 
5261 NP Montane Shrubland 
5304 Cal Montane Woodland and Chaparral 
5311 NC Dry-Mesic Chaparral 
5312 NRM Montane-Foothill Deciduous Shrubland 
5409 Willamette Valley Upland Prairie and Savanna 
5454 IMB Big Sagebrush Steppe 
5455 IMB Montane Sagebrush Steppe 
7108 MC Alpine Dry Tundra 
7109 MC Subalpine Meadow 
7110 NP Montane Grassland 
7157 NP Alpine and Subalpine Dry Grassland 
7162 NP Herbaceous Bald and Bluff 
8501 Recently burned forest 
8601 Harvested forest-tree regeneration 
8602 Harvested forest-shrub regeneration 
8603 Harvested forest-grass regeneration 
9106 NP Lowland Riparian Forest and Shrubland 
9108 NP Montane Riparian Woodland and Shrubland 
9156 RM Lower Montane Riparian Woodland and Shrubland 
9171 RM Subalpine-Montane Riparian Woodland 
9190 NP Hardwood-Conifer Swamp 
9260 TP Freshwater Emergent Marsh 
9265 TP Subalpine-Montane Wet Meadow 
9330 MC Foothill and Lower Montane Riparian Woodland 

Geographic abbreviations: Cal = California,  EC = Eastern Cascades, IMB = Inter-Mountain Basins, KS = Klamath-
Siskiyou, MC = Mediterranean California, NC = Northern and Central California, NRM = Northern Rocky 
Mountain, NP = North Pacific, Rocky Mountain = RM, SN = Sierra Nevada, TP = Temperate Pacific. 
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Figure 5: Class Area representation for West Cascades (Model Region 6).  Note: minor modifications to class 4231 were made after these statistics were 
calculated.
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Table 15: Accuracy assessment statistics for the Klamath and Siskiyou Mountains, Model Region 7. 

 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE   Producer User Kappa ASE 
3167 100.00 100.00 1.0000 0.0004  100.00 100.00 1.0000 0.0004 
3170 0.00 NA 0.0000 0.0003  0.00 NA 0.0000 0.0003 
4101 79.55 66.04 0.7182 0.0025  77.42 82.40 0.7537 0.0122 
4202 35.71 62.50 0.4531 0.0012  77.26 85.93 0.7576 0.0146 
4204 100.00 83.33 0.9090 0.0008  84.82 85.00 0.7670 0.0196 
4205 100.00 70.00 0.8232 0.0010  74.93 77.41 0.7371 0.0078 
4208 75.88 82.69 0.7825 0.0048  85.73 87.78 0.8084 0.0180 
4209 70.97 89.80 0.7899 0.0027  84.36 86.50 0.7972 0.0168 
4214 76.40 83.22 0.7478 0.0128  89.16 94.82 0.6696 0.0151 
4215 77.46 84.81 0.7924 0.0073  86.09 91.75 0.7291 0.0212 
4216 80.95 80.95 0.8075 0.0023  79.50 85.78 0.7500 0.0177 
4217 76.33 82.53 0.7515 0.0116  89.50 93.30 0.6786 0.0162 
4218 0.00 NA 0.0000 0.0007  79.28 85.78 0.7521 0.0172 
4219 16.67 100.00 0.2842 0.0015  83.79 88.75 0.7100 0.0221 
4221 0.00 0.00 -0.0005 0.0005  0.00 0.00 -0.0005 0.0005 
4222 83.67 79.68 0.8009 0.0070  85.05 90.96 0.7713 0.0222 
4224 65.22 79.79 0.7102 0.0038  79.91 90.64 0.7758 0.0188 
4226 65.79 75.76 0.7016 0.0021  54.55 78.43 0.6265 0.0052 
4228 87.50 70.00 0.7773 0.0011  35.90 93.33 0.5159 0.0019 
4230 84.21 85.40 0.7926 0.0162  89.56 95.55 0.6562 0.0140 
4231 0.00 NA 0.0000 0.0003  73.98 77.53 0.7295 0.0083 
4240 100.00 100.00 1.0000 0.0008  80.19 87.34 0.7726 0.0168 
4301 81.82 94.74 0.8774 0.0016  80.78 86.36 0.7624 0.0178 
4304 100.00 100.00 1.0000 0.0005  55.00 80.29 0.6380 0.0049 
4333 28.57 40.00 0.3324 0.0009  83.56 88.92 0.7292 0.0222 
5257 0.00 NA 0.0000 0.0003  83.33 83.33 0.8331 0.0009 
5261 0.00 NA 0.0000 0.0004  0.00 NA 0.0000 0.0004 
5302 0.00 NA 0.0000 0.0003  0.00 NA 0.0000 0.0003 
5304 51.43 60.00 0.5502 0.0020  51.43 60.00 0.5502 0.0020 
5305 0.00 NA 0.0000 0.0008  25.58 91.67 0.3972 0.0019 
5311 0.00 0.00 -0.0034 0.0015  0.00 0.00 -0.0034 0.0015 
5409 0.00 0.00 -0.0003 0.0004  20.00 33.33 0.2493 0.0007 
5425 32.35 91.67 0.4759 0.0017  25.58 91.67 0.3972 0.0019 
7102 0.00 NA 0.0000 0.0004  0.00 NA 0.0000 0.0004 
7108 0.00 0.00 -0.0004 0.0007  0.00 0.00 -0.0004 0.0007 
7110 0.00 NA 0.0000 0.0003  0.00 NA 0.0000 0.0003 
7162 25.00 100.00 0.3998 0.0006  20.00 33.33 0.2493 0.0007 
8501 NA 0.00 0.0000 0.0019  99.57 98.76 0.1247 0.0022 
8601 NA 0.00 0.0000 0.0041  99.57 98.76 0.1247 0.0022 
8602 NA 0.00 0.0000 0.0003  99.57 98.76 0.1247 0.0022 
8604 NA 0.00 0.0000 0.0003  99.57 98.76 0.1247 0.0022 
9106 0.00 0.00 -0.0014 0.0016  55.00 80.29 0.6380 0.0049 
9108 NA NA NA 0.0000  NA NA NA 0.0000 
9190 0.00 NA 0.0000 0.0003  0.00 NA 0.0000 0.0003 
9221 100.00 100.00 1.0000 0.0004  100.00 100.00 1.0000 0.0004 
9265 NA 0.00 0.0000 0.0003  NA 0.00 0.0000 0.0003 
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 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE   Producer User Kappa ASE 
9325 NA 0.00 0.0000 0.0004  NA 0.00 0.0000 0.0004 
9330 4.55 2.70 0.0272 0.0019  88.87 93.66 0.6713 0.0161 

                    
  Overall Accuracy 75.27%   Overall Accuracy 86.28% 
  Overall Kappa 0.7081   Overall Kappa 0.8525 

      ASE 0.0081       ASE 0.0240 
 
ESLF Ecological System Name 

3167 MC Serpentine Barrens 
3170 KS Cliff and Outcrop 
4101 NP Oak Woodland 
4202 Cal Coastal Redwood Forest 
4204 CP Western Juniper Woodland and Savanna 
4205 EC Mesic Montane Mixed-Conifer Forest and Woodland 
4208 KS Lower Montane Serpentine Mixed Conifer Woodland 
4209 KS Upper Montane Serpentine Mixed Conifer Woodland 
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland 
4215 MC Mesic Mixed Conifer Forest and Woodland 
4216 MC Mixed Oak Woodland 
4217 MC Lower Montane Black Oak-Conifer Forest and Woodland 
4218 Cal Montane Jeffrey Pine Woodland 
4219 MC Red Fir Forest 
4221 MC Mesic Serpentine Woodland and Chaparral 
4222 NP Dry Douglas-fir Forest and Woodland 
4224 NP Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest 
4226 NP Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest 
4228 NP Mountain Hemlock Forest 
4230 MC Mixed Evergreen Forest 
4231 NC Mesic Subalpine Woodland 
4240 NRM Ponderosa Pine Woodland and Savanna 
4301 EC Oak-Ponderosa Pine Forest and Woodland 
4304 NP Broadleaf Landslide Forest and Shrubland 
4333 NP Lowland Mixed Hardwood Conifer Forest and Woodland 
5257 IMB Big Sagebrush Shrubland 
5261 NP Montane Shrubland 
5302 Cal Maritime Chaparral 
5304 Cal Montane Woodland and Chaparral 
5305 Cal Xeric Serpentine Chaparral 
5311 NC Dry-Mesic Chaparral 
5409 Willamette Valley Upland Prairie and Savanna 
5425 KS Xeromorphic Serpentine Savanna and Chaparral 
7102 Cal Mesic Serpentine Grassland 
7108 MC Alpine Dry Tundra 
7110 NP Montane Grassland 
7162 NP Herbaceous Bald and Bluff 
8501 Recently burned forest 
8601 Harvested forest-tree regeneration 
8602 Harvested forest-shrub regeneration 
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ESLF Ecological System Name 
8604 Harvested forest-herbaceous regeneration 
9106 NP Lowland Riparian Forest and Shrubland 
9108 NP Montane Riparian Woodland and Shrubland 
9190 NP Hardwood-Conifer Swamp 
9221 Willamette Valley Wet Prairie 
9265 TP Subalpine-Montane Wet Meadow 
9325 MC Serpentine Foothill and Lower Montane Riparian  
9330 MC Foothill and Lower Montane Riparian Woodland 

Geographic abbreviations: Cal = California, CP = Columbia Plateau, EC = Eastern Cascades, IMB = Inter-Mountain 
Basins, KS = Klamath-Siskiyou, MC = Mediterranean California, NC = Northern and Central California, NRM = 
Northern Rocky Mountain, NP = North Pacific, TP = Temperate Pacific, WV = Willamette Valley. 
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Figure 6: Class Area representation for  Klamath – Siskiyou Mountains (Model Region 7).
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Table 16: Accuracy assessment statistics for the Willamette Valley, Model Region 8. 

 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE  Producer User Kappa ASE 
4101 50.00 52.38 0.4782 0.0213   76.74 83.90 0.6861 0.0690 
4205 75.00 100.00 0.8557 0.0080  81.82 94.74 0.8701 0.0209 
4214 100.00 100.00 1.0000 0.0106  76.36 89.36 0.7470 0.0614 
4215 87.50 100.00 0.9302 0.0175  81.04 91.94 0.6619 0.0728 
4216 NA NA NA 0.0000  87.50 95.45 0.9066 0.0224 
4217 66.67 100.00 0.7986 0.0067  78.05 87.67 0.6767 0.0758 
4222 74.19 95.83 0.8220 0.0249  73.60 88.46 0.7028 0.0662 
4224 72.29 85.71 0.7211 0.0498  86.45 94.78 0.5696 0.0483 
4226 83.33 87.50 0.8333 0.0322  85.95 93.27 0.6569 0.0613 
4301 50.00 50.00 0.4970 0.0060  75.00 88.10 0.6803 0.0729 
4304 57.14 100.00 0.7231 0.0101  85.71 93.75 0.6534 0.0605 
4333 74.51 81.72 0.6892 0.0592  87.41 95.55 0.6214 0.0496 
5311 NA 0.00 0.0000 0.0030  NA 0.00 0.0000 0.0030 
5409 0.00 0.00 -0.0040 0.0052  0.00 0.00 -0.0040 0.0052 
8601 NA 0.00 0.0000 0.0184  98.80 99.70 -0.0048 0.0067 
8603 NA 0.00 0.0000 0.0030  98.80 99.70 -0.0048 0.0067 
9106 36.36 23.53 0.2561 0.0166  86.12 93.78 0.6593 0.0603 
9173 NA 0.00 0.0000 0.0030  36.36 22.22 0.2451 0.0169 
9190 0.00 NA 0.0000 0.0067  0.00 NA 0.0000 0.0067 
9221 NA NA NA 0.0000  NA NA NA 0.0000 
9330 NA NA NA 0.0000   86.21 100.00 0.9195 0.0247 

          
  Overall Accuracy 71.34%   Overall Accuracy 83.58% 
  Overall Kappa 0.6562   Overall Kappa 0.8436 
      ASE 0.0296       ASE 0.0807 

 
ESLF Ecological System Name 
4101 NP Oak Woodland 
4205 EC Mesic Montane Mixed-Conifer Forest and Woodland 
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland 
4215 MC Mesic Mixed Conifer Forest and Woodland 
4216 MC Mixed Oak Woodland 
4217 MC Lower Montane Black Oak-Conifer Forest and Woodland 
4222 NP Dry Douglas-fir Forest and Woodland 
4224 NP Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest 
4226 NP Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest 
4301 EC Oak-Ponderosa Pine Forest and Woodland 
4304 NP Broadleaf Landslide Forest and Shrubland 
4333 NP Lowland Mixed Hardwood Conifer Forest and Woodland 
5311 NC Dry-Mesic Chaparral 
5409 Willamette Valley Upland Prairie and Savanna 
8601 Harvested forest-tree regeneration 
9106 NP Lowland Riparian Forest and Shrubland 
9190 NP Hardwood-Conifer Swamp 
9221 WV Wet Prairie 
9330 MC Foothill and Lower Montane Riparian Woodland 

Geographic abbreviations: EC = Eastern Cascades, MC = Mediterranean California, NC = Northern and Central 
California, NP = North Pacific, WV = Willamette Valley. 
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Figure 7: Class Area representation for Willamette Valley (Model Region 8).
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Table 17: Accuracy assessment statistics for the Oregon Coast Range, Model Region 9. Note: After these statistics 
were calculated, we reclassified those pixels labeled as ESLF 4205 to 4224. 

 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE  Producer User Kappa ASE 
3177 38.46 29.41 0.3303 0.0017   83.33 40.32 0.5378 0.0030 
4101 50.00 50.00 0.4997 0.0006  71.29 83.00 0.7369 0.0099 
4202 82.26 79.69 0.8058 0.0035  79.53 90.44 0.6401 0.0237 
4205 83.33 71.43 0.7688 0.0011  60.98 59.52 0.5973 0.0028 
4208 25.00 100.00 0.3997 0.0007  67.39 92.08 0.7700 0.0050 
4214 70.15 67.14 0.6794 0.0037  77.13 81.52 0.7175 0.0178 
4215 56.67 80.95 0.6641 0.0022  78.66 86.24 0.7205 0.0221 
4216 66.67 100.00 0.7999 0.0007  75.00 72.82 0.7305 0.0046 
4219 72.22 100.00 0.8380 0.0017  65.93 89.55 0.7476 0.0058 
4222 63.43 77.62 0.6828 0.0059  75.15 79.80 0.6987 0.0170 
4223 64.06 85.71 0.7120 0.0076  76.19 89.06 0.6715 0.0243 
4224 72.90 75.30 0.6843 0.0133  84.79 95.45 0.5941 0.0169 
4226 71.92 87.50 0.6749 0.0217  83.53 95.54 0.5433 0.0162 
4230 67.16 90.00 0.7608 0.0049  74.05 86.61 0.7526 0.0138 
4268 52.94 20.00 0.2849 0.0024  73.95 84.56 0.7684 0.0084 
4271 45.45 83.33 0.5873 0.0013  74.91 89.66 0.6684 0.0242 
4272 60.00 75.00 0.6662 0.0009  79.56 91.08 0.6537 0.0239 
4304 70.87 88.24 0.7783 0.0049  83.15 94.26 0.6153 0.0194 
4333 71.39 83.19 0.7387 0.0099  83.77 95.72 0.6007 0.0177 
5304 83.33 100.00 0.9089 0.0010  83.33 100.00 0.9089 0.0010 
5457 NA 0.00 0.0000 0.0003  NA 0.00 0.0000 0.0003 
8601 NA 0.00 0.0000 0.0065  99.91 100.00 0.0000 0.0005 
8602 NA 0.00 0.0000 0.0003  99.91 100.00 0.0000 0.0005 
9106 3.45 1.41 0.0075 0.0031  83.60 96.44 0.5383 0.0156 
9108 NA 0.00 0.0000 0.0004  60.00 50.00 0.5447 0.0010 
9190 0.00 NA 0.0000 0.0004  38.46 83.33 0.5251 0.0013 
9221 NA 0.00 0.0000 0.0003  NA 0.00 0.0000 0.0004 
9260 NA 0.00 0.0000 0.0003  NA 0.00 0.0000 0.0004 
9330 NA 0.00 0.0000 0.0010   72.92 83.33 0.7614 0.0072 

          
  Overall Accuracy 69.66%   Overall Accuracy 83.27% 
  Overall Kappa 0.6290   Overall Kappa 0.8828 
      ASE 0.0098       ASE 0.0266 

 
ESLF Ecological System Name 
3177 NP Maritime Coastal Sand Dune and Strand 
4101 NP Oak Woodland 
4202 Cal Coastal Redwood Forest 
4205 EC Mesic Montane Mixed-Conifer Forest and Woodland 
4208 KS Lower Montane Serpentine Mixed Conifer Woodland 
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland 
4215 MC Mesic Mixed Conifer Forest and Woodland 
4216 MC Mixed Oak Woodland 
4219 MC Red Fir Forest 
4222 NP Dry Douglas-fir Forest and Woodland 
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ESLF Ecological System Name 
4223 NP Hypermaritime Sitka Spruce Forest 
4224 NP Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest 
4226 NP Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest 
4230 MC Mixed Evergreen Forest 
4268 Cal Coastal Closed-Cone Conifer Forest and Woodland 
4271 NP Hypermaritime Western Red-cedar-Western Hemlock Forest 
4272 NP Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest 
4304 NP Broadleaf Landslide Forest and Shrubland 
4333 NP Lowland Mixed Hardwood Conifer Forest and Woodland 
5304 Cal Montane Woodland and Chaparral 
5457 NC Coastal Scrub 
8601 Harvested forest-tree regeneration 
8602 Harvested forest-shrub regeneration 
9106 NP Lowland Riparian Forest and Shrubland 
9108 NP Montane Riparian Woodland and Shrubland 
9190 NP Hardwood-Conifer Swamp 
9221 Willamette Valley Wet Prairie 
9260 TP Freshwater Emergent Marsh 
9330 MC Foothill and Lower Montane Riparian Woodland 

Geographic abbreviations: Cal = California, EC = Eastern Cascades, KS = Klamath-Siskiyou, MC = Mediterranean 
California, NC = Northern and Central California, NP = North Pacific, TP = Temperate Pacific, WV = Willamette 
Valley. 
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Figure 8: Class Area representation for Oregon Coast Range (Model Region 9).  Note: After these statistics were calculated, we reclassified those pixels labeled 
as ESLF 4205 to 4224. 



 56

 

Table 18: Accuracy assessment statistics for the Northern Modoc Plateau, Model Region 10. 

 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE  Producer User Kappa ASE 
3128 69.23 81.82 0.7449 0.0085   69.23 81.82 0.7449 0.0085 
3140 NA NA NA 0.0000  NA NA NA 0.0000 
3152 NA NA NA 0.0000  NA NA NA 0.0000 
3170 NA NA NA 0.0000  NA NA NA 0.0000 
3171 NA NA NA 0.0000  NA NA NA 0.0000 
3172 NA 0.00 0.0000 0.0017  NA 0.00 0.0000 0.0017 
3174 NA NA NA 0.0000  100.00 100.00 1.0000 0.0024 
3179 0.00 NA 0.0000 0.0034  0.00 NA 0.0000 0.0034 
4101 100.00 100.00 1.0000 0.0034  92.86 95.59 0.9344 0.0233 
4104 NA NA NA 0.0000  91.67 95.65 0.9276 0.0236 
4204 56.58 81.13 0.6277 0.0222  88.14 95.53 0.8791 0.0471 
4208 NA NA NA 0.0000  66.67 100.00 0.7992 0.0038 
4209 100.00 100.00 1.0000 0.0034  80.00 100.00 0.8881 0.0051 
4214 96.00 100.00 0.9778 0.0187  93.33 93.02 0.8624 0.0578 
4215 86.67 87.84 0.8543 0.0245  95.36 93.00 0.9024 0.0547 
4216 90.00 81.82 0.8546 0.0079  92.89 91.67 0.8754 0.0531 
4217 92.65 95.45 0.9327 0.0229  93.62 94.29 0.9208 0.0384 
4218 91.67 90.59 0.8966 0.0267  92.69 91.44 0.8740 0.0523 
4219 92.31 100.00 0.9591 0.0087  88.96 92.36 0.8719 0.0422 
4220 100.00 50.00 0.6659 0.0029  100.00 50.00 0.6659 0.0029 
4222 100.00 100.00 1.0000 0.0054  80.82 90.31 0.7749 0.0503 
4230 66.67 100.00 0.7992 0.0038  83.97 91.98 0.7742 0.0571 
4231 100.00 25.00 0.3984 0.0038  96.05 87.95 0.9057 0.0256 
4232 100.00 100.00 1.0000 0.0041  93.75 98.36 0.9553 0.0218 
4237 50.00 100.00 0.6659 0.0029  88.24 100.00 0.9358 0.0099 
4240 100.00 84.62 0.9150 0.0085  80.19 90.43 0.7747 0.0492 
4245 100.00 100.00 1.0000 0.0024  80.00 66.67 0.7248 0.0056 
4267 100.00 100.00 1.0000 0.0034  94.12 100.00 0.9688 0.0100 
4269 75.00 60.00 0.6642 0.0051  80.00 66.67 0.7248 0.0056 
4301 66.67 80.00 0.7248 0.0056  81.25 91.46 0.7842 0.0509 
4302 50.00 100.00 0.6659 0.0029  50.00 100.00 0.6659 0.0029 
4303 100.00 75.00 0.8538 0.0092  59.09 86.67 0.6838 0.0158 
4329 100.00 68.75 0.8107 0.0090  100.00 76.19 0.8606 0.0107 
5202 100.00 100.00 1.0000 0.0024  85.00 60.71 0.6964 0.0123 
5204 NA NA NA 0.0000  NA 0.00 0.0000 0.0017 
5205 NA NA NA 0.0000  NA 0.00 0.0000 0.0017 
5256 NA 0.00 0.0000 0.0017  69.23 55.38 0.5741 0.0208 
5257 34.38 84.62 0.4725 0.0119  67.52 94.64 0.7286 0.0371 
5258 NA NA NA 0.0000  NA NA NA 0.0000 
5260 NA NA NA 0.0000  NA NA NA 0.0000 
5261 0.00 NA 0.0000 0.0024  0.00 NA 0.0000 0.0024 
5304 88.89 80.00 0.8396 0.0075  88.89 80.00 0.8396 0.0075 
5305 33.33 100.00 0.4975 0.0048  55.56 83.33 0.6626 0.0066 
5311 25.00 14.29 0.1748 0.0056  25.00 14.29 0.1748 0.0056 
5403 85.71 85.71 0.8554 0.0064  85.71 85.71 0.8554 0.0064 
5404 NA NA NA 0.0000  NA NA NA 0.0000 
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 Accuracy  Fuzzy Accuracy 
ESLF Producer User Kappa ASE  Producer User Kappa ASE 
5409 NA NA NA 0.0000  NA NA NA 0.0000 
5425 100.00 75.00 0.8563 0.0045  55.56 83.33 0.6626 0.0066 
5452 81.25 54.17 0.6383 0.0111  73.68 89.09 0.7576 0.0344 
5453 75.00 17.14 0.2630 0.0115  82.35 96.18 0.8524 0.0387 
5454 56.76 72.41 0.6154 0.0147  81.70 96.15 0.8474 0.0386 
5455 NA NA NA 0.0000  73.03 69.15 0.6579 0.0280 
5456 NA NA NA 0.0000  49.28 80.95 0.5754 0.0201 
7102 NA NA NA 0.0000  NA NA NA 0.0000 
7107 NA NA NA 0.0000  49.28 80.95 0.5754 0.0201 
7109 NA NA NA 0.0000  NA NA NA 0.0000 
7110 NA 0.00 0.0000 0.0017  NA 0.00 0.0000 0.0017 
7112 75.00 100.00 0.8563 0.0045  75.00 100.00 0.8563 0.0045 
7157 NA NA NA 0.0000  NA NA NA 0.0000 
8404 100.00 100.00 1.0000 0.0024  100.00 100.00 1.0000 0.0024 
8501 NA 0.00 0.0000 0.0029  92.01 91.81 0.6361 0.0364 
8601 NA 0.00 0.0000 0.0024  92.01 91.81 0.6361 0.0364 
9103 NA NA NA 0.0000  0.00 NA 0.0000 0.0034 
9106 NA NA NA 0.0000  NA NA NA 0.0000 
9108 NA 0.00 0.0000 0.0017  NA 0.00 0.0000 0.0017 
9156 NA 0.00 0.0000 0.0017  100.00 66.67 0.7992 0.0038 
9170 NA 0.00 0.0000 0.0024  NA 0.00 0.0000 0.0024 
9222 NA NA NA 0.0000  NA NA NA 0.0000 
9265 0.00 NA 0.0000 0.0024  0.00 NA 0.0000 0.0024 
9297 NA NA NA 0.0000  NA NA NA 0.0000 
9321 100.00 100.00 1.0000 0.0041  85.00 60.71 0.6964 0.0123 
9325 NA NA NA 0.0000  NA NA NA 0.0000 
9330 NA 0.00 0.0000 0.0038   94.50 93.22 0.8792 0.0578 

          
  Overall Accuracy 78.36%   Overall Accuracy 87.75% 
  Overall Kappa 0.7657   Overall Kappa 0.8637 
   ASE 0.0183    ASE 0.1375 

 
ESLF Ecological System Name 
3128 IMB Volcanic Rock and Cinder Land       
3140 NP Volcanic Rock and Cinder Land     
3152 IMB Wash       
3170 KS Cliff and Outcrop      
3171 SN Cliff and Canyon      
3172 MC Alpine Bedrock and Scree    
3174 CP Ash and Tuff Badland      
3179 IMB Playa       
4101 NP Oak Woodland       
4104 RM Aspen Forest and Woodland    
4204 CP Western Juniper Woodland and Savanna   
4208 KS Lower Montane Serpentine Mixed Conifer Woodland  
4209 KS Upper Montane Serpentine Mixed Conifer Woodland  
4214 MC Dry-Mesic Mixed Conifer Forest and Woodland  
4215 MC Mesic Mixed Conifer Forest and Woodland  
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ESLF Ecological System Name 
4216 MC Mixed Oak Woodland    
4217 MC Lower Montane Black Oak-Conifer Forest and Woodland 
4218 Cal Montane Jeffrey Pine Woodland     
4219 MC Red Fir Forest      
4220 MC Subalpine Woodland    
4222 NP Dry Douglas-fir Forest and Woodland    
4230 MC Mixed Evergreen Forest    
4231 NC Mesic Subalpine Woodland    
4232 NRM Dry-Mesic Montane Mixed Conifer Forest  
4237 RM Lodgepole Pine Forest      
4240 NRM Ponderosa Pine Woodland and Savanna  
4245 SN Subalpine Lodgepole Pine Forest and Woodland   
4267 RM Poor-Site Lodgepole Pine Forest    
4269 SI Desert Western White Pine-White Fir Woodland  
4301 EC Oak-Ponderosa Pine Forest and Woodland   
4302 IMB Aspen-Mixed Conifer Forest and Woodland  
4303 IMB Mountain Mahogany Woodland and Shrubland  
4329 NP Wooded Volcanic Flowage      
5202 CP Scabland Shrubland      
5204 MC Alpine Fell-Field     
5205 NP Dry and Mesic Alpine Dwarf-Shrubland, Fell-field and Meadow  
5256 GB Xeric Mixed Sagebrush Shrubland     
5257 IMB Big Sagebrush Shrubland    
5258 IMB Mixed Salt Desert Scrub    
5260 NP Avalanche Chute Shrubland     
5261 NP Montane Shrubland      
5304 Cal Montane Woodland and Chaparral     
5305 Cal Xeric Serpentine Chaparral      
5311 NC Dry-Mesic Chaparral    
5403 Cal Lower Montane Blue Oak-Foothill Pine Woodland and Savanna  
5404 IMB Juniper Savanna      
5409 WV Upland Prairie and Savanna     
5425 KS Xeromorphic Serpentine Savanna and Chaparral   
5452 CP Steppe and Grassland      
5453 CP Low Sagebrush Steppe      
5454 IMB Big Sagebrush Steppe     
5455 IMB Montane Sagebrush Steppe    
5456 IMB Semi-Desert Shrub-Steppe    
7102 Cal Mesic Serpentine Grassland      
7107 IMB Semi-Desert Grassland     
7109 MC Subalpine Meadow     
7110 NP Montane Grassland      
7112 NRM Lower Montane, Foothill and Valley Grassland  
7157 NP Alpine and Subalpine Dry Grassland    
8404 Introduced Upland Vegetation - Annual Grassland    
8501 Recently burned forest       
8601 Harvested forest-tree regeneration      
9103 IMB Greasewood Flat      
9106 NP Lowland Riparian Forest and Shrubland    
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ESLF Ecological System Name 
9108 NP Montane Riparian Woodland and Shrubland   
9156 RM Lower Montane Riparian Woodland and Shrubland  
9170 CB Foothill Riparian Woodland and Shrubland   
9222 North American Arid West Emergent Marsh     
9265 TP Subalpine-Montane Wet Meadow    
9297 IMB Alkaline Closed Depression    
9321 CP Silver Sagebrush Seasonally Flooded Shrub-Steppe  
9325 MC Serpentine Foothill and Lower Montane Riparian   
9330 MC Foothill and Lower Montane Riparian Woodland   

Geographic abbreviations: Cal = California, CB = Columbia Basin, CP = Columbia Plateau, EC = Eastern Cascades, 
GB = Great Basin, IMB = Inter-Mountain Basins, KS = Klamath-Siskiyou, MC = Mediterranean California, NC = 
Northern and Central California, NRM = Northern Rocky Mountain, NP = North Pacific, Rocky Mountain = RM, 
SN = Sierra Nevada, SI = Sierran-Intermontane, TP = Temperate Pacific, WV = Willamette Valley. 
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Figure 9: Class Area representation for Modoc Plateau (Model Region 10).
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Discussion 
Plot Data and Classification 
By far the bulk of our time was given to plot classification.  We invested our time most heavily towards this phase of 
the project due to early observations on the strong influence of mis-classified plots.  Small changes in plot 
classification keying can lead to drastically different maps.  Keys were developed independently for each ecoregion 
partly because of logistics.  By constraining the number of Ecological Systems in a given key, we were able to write 
and tune them more efficiently.  Also, we were able to more effectively constrain Systems with geographic elements 
to their definitions.  For example, plots dominated by lodgepole pine in the Coast Range were assigned to California 
Coastal Closed Cone Conifer Forest and Woodland, while plots dominated by lodgepole pine in the Cascades were 
mapped to the other three lodgepole pine forests.   
 
Keys were developed iteratively, binning plots, checking species composition of the plots binned to each Ecological 
System, and then adjusting the keys to fix the observed problems.  We also built draft maps and models to help 
identify problems within the keys.  Additional refinements were made as we viewed the draft maps together.  
Inconsistencies along the borders highlighted inconsistent keying among the model regions.  Although our plot-
binning may not entirely match that from the LANDFIRE sequence tables, we believe that the time we spent 
refining the plot-binning process will ultimately create a better map. 
 
As mentioned above, for those Ecological Systems that were under-represented in our primary plot database, we 
often added supplemental plots, either from ancillary data sources, or from creating our own supplementary points 
via Airphoto interpretation of the 2005 NAIP imagery.  Plots from ancillary sources were assigned to Ecological 
System with expert opinion, as were Airphoto points.  After the initial assignment in these cases, points were not 
fine-tuned.  It is also important to note that the image dates of the GAP coverage (2000) and the NAIP (2005) do not 
match.  Although we cannot technically evaluate the impact of the date mismatch on our map accuracy, we have 
assumed that it is minimal because most of the Ecological Systems represented within these points are nonforest 
Systems that tend to be relatively temporally stable.  The effects of five years of change should be minimal. 
 
Map Quality 

Point-level Accuracy 
As a rule of thumb, the forested Ecological Systems were better mapped than the nonforest Ecological Systems.  
This stems partly from the fact that we had larger plot samples with which to model the forests.  It is also important 
to note that our accuracy assessment numbers do come with a few caveats.  First, these statistics essentially 
represent how closely our map corresponds with the Ecological System assignments within the plot data.  In order to 
assert that these statistics resemble on-the-ground map accuracy, we must assume that our original plot-calls were 
correct.  It is also important to note that for some Systems, especially for under sampled non forested types, we 
needed to model with our entire plot sample due to sample size limitations, making our estimates of accuracy 
internal (Shtatland et al. 2004).  In these cases, our accuracy assessment is based upon the same plots that were used 
to build the models, a situation that can artificially inflate the accuracy statistics.  
 
For the forests especially, fuzzy accuracy measurements were significantly better than non-fuzzy accuracy 
measurements.  In the non-fuzzy sense, we had significant levels of confusion among many of the mixed conifer 
forests (e.g., North Pacific Maritime Dry-Mesic Douglas-fir - Western Hemlock Forest, North Pacific Maritime 
Mesic-Wet Douglas-fir - Western Hemlock Forest, Mediterranean California Dry-Mesic Mixed Conifer Forest and 
Woodland and Mediterranean California Mesic Mixed Conifer Forest and Woodland).  However, the strong 
improvement from the non-fuzzy accuracy assessment to the fuzzy accuracy assessment suggests that a significant 
portion of our errors were in concentrated in the confusion of relatively similar forest types.  
 
There were some types of Systems that we were simply unable to model well, either due to their structure on the 
landscape or a lack of plot data, or both.  These included the riparian areas, the cliff and canyon Systems, volcanic 
Systems, and some wetland Systems.   
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The riparian areas are problematic due to their narrow, linear structure on the landscape, oftentimes narrower than a 
single pixel.  The cliff Systems lacked plots, and also lacked a good strong predictor variable in the RF models.  
Although we did have plots for many of the wetland Systems, they were not well-restricted in the landscape, 
possibly because we lacked an appropriate explanatory variable to delineate them.  In particular, we often mapped 
them inappropriately to steep slopes and mountaintops.  In the Coast Range, we were unable to effectively model a 
boundary between the brackish and freshwater marshes as well.  We used a wide array of ancillary data sources and 
logical fixes to solve these types of problems, which are described in detail under the methods section.  We mention 
them here to emphasize that the final map is an aggregation of statistical models, and logical procedures, aimed at 
generating the best possible map.   
 
One more problematic situation in the map is confusion between pastures and natural grasslands.  This is not a new 
problem to landcover mapping.  To the contrary, others (including NLCD and the Willamette Valley Landcover 
map) have made note of it as well.  Without additional information, we unfortunately cannot rectify the confusion 
any more than others have done so far, and so this particular problem remains in the final map. 
 

Areal Representation 
 
We should also emphasize that we were only able to adjust the forested Ecological Systems to approach their 
‘correct’ areal extent within the maps due to the limitations of our data set.  This is important to note because RF 
models can produce biased output, especially when input sample sizes among the classes are unbalanced (Chen et al. 
2004), which is certainly the case in our situation.  Nevertheless, we believe that our maps do provide a reasonable 
starting point or ballpark estimate for the area covered by the nonforest Ecological Systems, partly because the 
mapping of these classes was constrained to a relatively minor part of the landscape in most model regions, helping 
to limit the degree that one or two dominant Systems in the nonforest model could effectively dominate the map. 
 
In Figures 3 through 9, we graphically present areal representation statistics for some of the Ecological Systems.  In 
reading these graphs, it is important to note a couple of things.  First, a large portion of the area within each model 
region is not sampled by the inventory plots.  Thus, that portion of the landscape is not represented in the system-by-
system areal estimates derived from those plots, but is lumped together in the “not sampled” category.  The 
inventory plots were targeted towards the forested portion of the landscape.  Therefore, the nonforest Ecological 
Systems in the map fall primarily into the “Not Sampled” category for the Inventory Plots.  This manifests itself in a 
couple of ways.  First, we were unable to develop any areal estimates for most of the nonforest classes (and thus 
labeled them all “Nonforest” for this analysis).  Second, Systems that straddle the boundary of the forest-nonforest 
definition (e.g., Columbia Plateau Juniper Woodland and Savanna) will likely be under sampled by the inventory 
plots and thus appear to be overrepresented within the maps. 
 
Second, the Inventory plots represent a small sample portion of the entire landscape.  Because of this, estimates of 
area derived from them encompass some uncertainty, especially for the smaller classes (which will be very poorly 
sampled at the model-region scale). 
 

Other issues 
One additional source of error in our maps is the forest/nonforest mask that we use to constrain where we map from 
the forest and nonforest models.  This mask is derived from the NLCD 2001’s canopy coverage estimates, combined 
with our disturbance layer.  Visual inspection shows that it is quite good at differentiating open areas from closed 
forest, but less effective in areas of low canopy coverage.  This can lead to errors in Systems assignments along the 
margins of the forests, and areas with low density canopies.  We minimized thee problems by mapping Savanna and 
Parkland Systems in both the forest and nonforest models. 
 
Modeling Considerations 
 
Our choice of Random Forest as a modeling technique stemmed from several factors.  Recent research has shown it 
to be more accurate than a variety of other methods (Prasad and Iverson 2006).  It can also incorporate both 
continuous and categorical explanatory data types.  Its informational demands for each data point are low as well, 
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requiring just a categorical assignment for each point.  This characteristic is what allowed us to incorporate our 
supplemental data, and airphoto points.   
 
Although Random Forest has known problems with bias from unbalanced samples (Chen et al. 2004), our post-
modeling adjustment procedure should help limit the degree to which this is a problem for the forested Systems at 
least.  For the nonforest model, we were not able to measure the bias, and thus were unable to correct it.  However, 
the need to incorporate supplemental points was greater for the nonforest Systems and therefore Random Forest was 
still the best model choice. 
  
An additional benefit of using RF is its ability to gain in prediction accuracy for the forest Systems when the landsat 
imagery was incorporated into the model.  Other modeling techniques (e.g. GNN, Ohmann and Gregory 2002) can 
have difficulties using landsat explanatory data to predict species composition.  The problems may arise from the 
scale of variation within the landsat data.  Imagery may be informative of species composition at a local scale, but 
more noisy at the whole model region scale.  Regardless, the need for these maps to represent the actual landscape 
for a single year (2001) lent one more point in favor of choosing RF for modeling as it allowed us to effectively link 
our models to the imagery data.  
 
Ecological Lessons 
 
In the process of building the Random Forest models, we learned something about which environmental variables 
were strong predictors of the Systems.  While these varied from model region to model region, some general trends 
did emerge.   
 
First of all, location (especially longitude) was always important.  It almost always ranked among the top 5 predictor 
variables. Latitude was sometimes also important, but not as often as latitude.  Various climate variables were near 
the top of the list in all the different model regions.  For the Eastern Cascades (North and South) and the Modoc 
Plateau, the difference between the maximum August temperature and minimum December temperature was the 
strongest predictor.  In the West Cascades, the percent of annual precipitation falling during the growing season was 
one of the strongest predictor variables.  In the Klamath-Siskiyou mountains, the number of cold days per year was 
the strongest climate predictor variable. In the Willamette Valley, precipitation variability in December and July was 
a strong predictor.  Finally, the percentage of days in July with high stratus clouds was the most important climate 
variable in the Oregon Coast Range.  After climate, elevation was often a strong predictor within the forest models 
(except for in the Willamette Valley, which was our only non-mountainous model region).  In only 3 models out of 
7 did an imagery variable rank among the top five variables for the forest ecological systems.   
 
A different pattern emerges from the nonforest models.  Imagery in the nonforest models was often more important 
here, ranking in the top variables for six out of the seven model regions (and #6 for the other model region).  Spatial 
location was also often an important predictor.  Local topography (rather than just elevation) played a stronger role 
in many of the nonforest models as well (percent slope).  Additionally, one soil variable (the presence of ultramafic 
soil parent material) emerged as a strong predictor in the Klamath-Siskiyou mountains.  This was the only instance 
where a soil variable was strong enough to be retained in the final model. 
 
In summary, for the forests, location, elevation and climate appear to be the strongest correlates of the Systems.  For 
the nonforests, reflectance and local topography appear to be more important than climate.  These findings only 
describe correlations between our explanatory variables and the conceptual definitions of the Systems.  However, 
they also provide useful hints as to what might be driving variables of vegetation, possibly providing a starting point 
for future ecological work. 
 
Caveats and Cautions 
 
We feel that it is worthwhile to finish with a few caveats and cautions with respect to these maps.  First, it is 
important to remember that they are built from statistical models and thus embody a degree of uncertainty 
(highlighted by our accuracy assessment figures).  Second, these maps are best used to describe and illustrate 
general patterns at broad scales, such as the ecoregion.  Our own research has shown that at local scales, the spatial 
patterns resulting from different modeling techniques (e.g., GNN) can vary greatly.  Caution should certainly be 
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exercised if using these maps as input data for models that depend on local habitat connectivity, patch sizes, and 
structure.   
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Accuracy_Assessment

						##########################												##########################

						Accuracy												Fuzzy Accuracy

						##########################												##########################

				Overall Accuracy: 64.58 %												Overall Accuracy: 81.92 %

				Overall Kappa: 0.5981						ASE: 0.0066						Overall Kappa: 0.8174						ASE: 0.022

				Producer		User		Kappa		ASE						Producer		User		Kappa		ASE

		3118		28		50		0.3572		9.00E-04				3118		28		50		0.3572		9.00E-04

		3140		50		25		0.3328		5.00E-04				3140		50		20		0.2851		6.00E-04

		3155		NA		0		0		2.00E-04				3155		50		20		0.2851		6.00E-04

		4101		50		50		0.4999		3.00E-04				4101		64.63		81.43		0.7033		0.0046

		4103		100		100		1		5.00E-04				4103		100		100		1		5.00E-04

		4104		0		NA		0		1.00E-04				4104		56.1		72.63		0.627		0.0023

		4205		65.96		46.27		0.5401		0.0016				4205		73.74		76.86		0.6813		0.011

		4208		0		NA		0		3.00E-04				4208		47.3		54.69		0.5021		0.0018

		4214		66.91		69.23		0.6596		0.0047				4214		79.05		85.53		0.6095		0.0168

		4215		74.77		82.53		0.7541		0.0073				4215		80.01		87.66		0.6364		0.0168

		4217		67.5		61.36		0.6406		0.0014				4217		70.01		76.08		0.6769		0.0087

		4219		65.96		68.89		0.667		0.0026				4219		74.76		82.44		0.7154		0.0116

		4222		63.16		66.67		0.6457		0.0016				4222		73.52		78.51		0.5904		0.0162

		4224		68.53		76.38		0.6322		0.0117				4224		85.5		93.96		0.5896		0.012

		4225		15.66		17.81		0.1569		0.0019				4225		71.96		77.55		0.7214		0.0059

		4226		70.11		76.41		0.684		0.0082				4226		81.65		89.94		0.6642		0.0166

		4228		66.33		71.59		0.6649		0.0051				4228		80.28		86.7		0.7884		0.0107

		4229		86.27		84.62		0.8532		0.0015				4229		71.4		75.84		0.6529		0.0115

		4230		49.3		54.69		0.5136		0.0018				4230		78.99		86.62		0.7596		0.0129

		4231		62.14		63.37		0.6217		0.0022				4231		73.06		78.53		0.619		0.0152

		4232		0		NA		0		3.00E-04				4232		77.93		85.11		0.5886		0.0167

		4233		40		75		0.521		7.00E-04				4233		72.32		82.11		0.7318		0.0079

		4237		58.33		77.78		0.6651		0.0012				4237		69.03		75.68		0.6661		0.0089

		4240		52.94		60		0.5615		9.00E-04				4240		77.89		82.9		0.7549		0.01

		4242		48.78		68.97		0.5692		0.0013				4242		53.66		70.97		0.609		0.0013

		4245		38.46		55.56		0.4528		0.001				4245		48.05		69.81		0.5651		0.0017

		4267		43.48		83.33		0.5694		0.0013				4267		70.15		78.23		0.7103		0.0064

		4272		66.44		69.4		0.6486		0.0057				4272		83.56		90.86		0.4617		0.0113

		4301		0		NA		0		1.00E-04				4301		71.75		77.95		0.6245		0.0143

		4304		65.22		75		0.6967		0.001				4304		81.77		91.97		0.7495		0.0171

		4329		0		0		-0.0025		0.0012				4329		58.21		37.86		0.4522		0.002

		4333		63.82		83.55		0.7086		0.0043				4333		81.85		91.77		0.7405		0.0172

		5205		31.25		45.45		0.3691		8.00E-04				5205		38.1		48.48		0.4235		0.0013

		5257		0		NA		0		1.00E-04				5257		0		0		-3.00E-04		3.00E-04

		5260		30		75		0.4281		6.00E-04				5260		30		75		0.4281		6.00E-04

		5261		23.08		30		0.2584		0.001				5261		21.43		30		0.2474		0.001

		5304		7.14		33.33		0.117		6.00E-04				5304		7.14		33.33		0.117		6.00E-04

		5311		0		NA		0		1.00E-04				5311		0		NA		0		3.00E-04

		5312		0		NA		0		2.00E-04				5312		20.69		26.09		0.2278		0.0011

		5409		0		0		-2.00E-04		3.00E-04				5409		30		75		0.4281		6.00E-04

		5454		0		NA		0		1.00E-04				5454		0		0		-3.00E-04		3.00E-04

		5455		NA		0		0		2.00E-04				5455		0		0		-3.00E-04		3.00E-04

		7108		NA		NA		NA		0				7108		44.44		50		0.4699		6.00E-04

		7109		0		0		-3.00E-04		4.00E-04				7109		0		0		-3.00E-04		4.00E-04

		7110		41.18		50		0.4503		8.00E-04				7110		36.36		48		0.4113		0.0011

		7157		44.44		50		0.4699		6.00E-04				7157		36		47.37		0.4072		0.001

		7162		37.5		100		0.5452		5.00E-04				7162		30		75		0.4281		6.00E-04

		8501		NA		0		0		5.00E-04				8501		99.28		98.47		0.3876		0.0024

		8601		NA		0		0		0.0038				8601		99.28		98.47		0.3876		0.0024

		8602		NA		0		0		3.00E-04				8602		99.28		98.47		0.3876		0.0024

		8603		NA		0		0		1.00E-04				8603		99.28		98.47		0.3876		0.0024

		9106		1.05		1.1		-0.0032		0.0021				9106		81.77		91.97		0.7495		0.0171

		9108		0		0		-0.0054		0.0013				9108		65.46		70.68		0.6474		0.006

		9156		NA		0		0		3.00E-04				9156		43.75		77.78		0.5577		0.0013

		9171		NA		0		0		2.00E-04				9171		53.66		70.97		0.609		0.0013

		9190		0		0		-2.00E-04		4.00E-04				9190		0		0		-2.00E-04		4.00E-04

		9260		0		NA		0		1.00E-04				9260		0		NA		0		1.00E-04

		9265		14.29		37.5		0.2055		8.00E-04				9265		14.29		37.5		0.2055		8.00E-04

		9330		NA		0		0		8.00E-04				9330		80.77		83.47		0.768		0.0112





Error_Matrix

						##########################

						Error Matrix

						##########################

				3118		3140		3155		4101		4103		4104		4205		4208		4214		4215		4217		4219		4222		4224		4225		4226		4228		4229		4230		4231		4232		4233		4237		4240		4242		4245		4267		4272		4301		4304		4329		4333		5205		5257		5260		5261		5304		5311		5312		5409		5454		5455		7108		7109		7110		7157		7162		8501		8601		8602		8603		9106		9108		9156		9171		9190		9260		9265		9330

		3118		7		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		2		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3140		3		2		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3155		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4103		0		0		0		0		6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4104		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4205		0		0		0		0		0		0		31		0		1		5		0		1		0		10		0		4		1		0		0		1		0		0		0		1		1		0		1		2		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6		1		0		0		0		0		0		0

		4208		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		9108		0		0		0		0		0		0		0		0		1		0		0		1		0		1		0		0		10		0		0		0		0		0		0		0		1		0		0		10		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		2		0

		9156		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9171		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		3		0

		9330		0		0		0		0		0		0		0		0		5		12		1		0		0		3		0		0		0		0		1		1		0		0		1		0		0		0		0		1		0		0		0		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		1		0		0		0		0		0		0
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				3118		3140		3155		4101		4103		4104		4205		4208		4214		4215		4217		4219		4222		4224		4225		4226		4228		4229		4230		4231		4232		4233		4237		4240		4242		4245		4267		4272		4301		4304		4329		4333		5205		5257		5260		5261		5304		5311		5312		5409		5454		5455		7108		7109		7110		7157		7162		8501		8601		8602		8603		9106		9108		9156		9171		9190		9260		9265		9330

		3118		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3140		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3155		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4103		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4104		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4205		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4208		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		0		0		0		0		0		1		1		1		0		0		1		0		0		0		0		1		0		1		0		1		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4215		0		0		0		0		0		0		1		0		1		1		0		1		0		1		0		0		0		1		1		1		1		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4217		0		0		0		1		0		1		0		0		1		0		1		1		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4219		0		0		0		0		0		0		0		0		0		1		1		1		0		0		0		0		1		0		1		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		0		0		0		1		0		1		0		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4224		0		0		0		0		0		0		1		0		1		1		0		0		0		1		0		1		0		0		0		0		1		0		0		0		0		0		0		1		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		4225		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4226		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		1		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		4228		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		1		0		0		1		0		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4229		0		0		0		0		0		0		1		0		0		1		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4230		0		0		0		0		0		0		0		1		1		1		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4231		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4232		0		0		0		0		0		0		1		0		1		1		0		0		1		1		0		0		0		0		0		0		1		0		0		1		1		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4233		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		1		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4237		0		0		0		0		0		1		0		0		1		0		0		1		0		0		0		0		1		0		0		0		0		1		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4240		0		0		0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4242		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		4245		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4267		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		1		0		0		0		1		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		4272		0		0		0		0		0		0		1		0		1		1		0		0		0		1		0		1		1		1		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		4301		0		0		0		1		0		0		1		0		1		0		0		0		1		1		0		0		0		0		0		0		1		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4304		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		4329		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4333		0		0		0		1		0		0		0		0		0		0		1		0		0		1		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		5205		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		5257		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5311		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5312		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		5409		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0

		5454		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		7109		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7157		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		7162		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0

		8501		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		0		0		1

		8601		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		0		0		1

		8602		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		0		0		1

		8603		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		0		0		1

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		9156		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		9171		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		9260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0

		9330		0		0		0		0		0		0		1		0		1		1		1		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1





Area Statistics

				Plots		Map

		4224		614240.909206		701673.03

		NotSampled		403894.040282		0

		4215		284969.76405		279101.34

		4226		246147.426698		279890.64

		4228		232634.151786		196696.26

		4272		166406.073828		210773.34

		4214		158380.341076		120034.35

		4333		153883.065558		113699.61

		4222		54301.172166		33730.83

		4219		54233.99429		58761.81

		8601		53745.538288		370847.25

		4231		51289.094268		45332.91

		9106		45966.663996		48117.42

		9108		43325.278474		16660.98

		4217		37979.7811		18914.31

		4230		35260.29118		17868.24

		4267		33291.49379		15568.65

		4205		31615.284378		29524.77

		4304		29842.355012		20695.68

		riparian		28710.44827		0

		3118		19766.078298		12942.54

		4242		18340.774206		12695.76

		4245		14393.466962		8319.96

		4229		13891.251636		16601.04

		4237		11614.083514		5553.09

		4225		11085.563598		33902.28

		4240		9015.594708		9346.68

		4233		8979.172968		2016.27

		9190		6359.235804		500.76

		4329		3721.492456		23976.81

		3140		2985.368622		12811.77

		5304		2159.809182		5233.41

		4208		1537.8068		84.6

		Nonforest_unspecific		1375.527714		0

		7162		807.753256		3739.5

		4104		738.147264		0

		5260		738.147264		1254.6

		5311		615.12272		2325.96

		5312		589.222816		0

		7109		492.907548		1934.19

		9265		484.409142		4757.31

		5261		460.937354		7037.46

		7110		458.104552		10115.46

		5205		291.37392		5620.68

		11		0		26549.82

		12		0		3259.08

		21		0		14260.86

		22		0		1240.2

		23		0		460.26

		24		0		62.28

		81		0		6799.86

		82		0		6028.83

		3155		0		964.98

		4101		0		1667.61

		4103		0		170.19

		4269		0		113.04

		4301		0		0.27

		5202		0		2.34

		5257		0		4.05

		5409		0		8567.46

		5454		0		24.48

		5455		0		1563.66

		7108		0		38.52

		7157		0		8441.64

		8501		0		13578.93

		8602		0		5523.75

		8603		0		5392.8

		8604		0		3147.21

		9156		0		907.29

		9166		0		126

		9171		0		725.31

		9221		0		1417.5

		9248		0		39.96

		9325		0		16.74

		9330		0		21262.05








Accuracy_Assessment

						##########################												##########################

						Accuracy												Fuzzy Accuracy

						##########################												##########################

				Overall Accuracy: 71.67 %												Overall Accuracy: 76.32 %

				Overall Kappa: 0.6466						ASE: 0.0099						Overall Kappa: 0.7619						ASE: 0.0365

				Producer		User		Kappa		ASE						Producer		User		Kappa		ASE

		3128		NA		NA		NA		0				3128		NA		NA		NA		0

		3140		38.46		100		0.5546		0.0013				3140		38.46		100		0.5546		0.0013

		3152		NA		NA		NA		0				3152		NA		NA		NA		0

		3173		0		NA		0		3.00E-04				3173		0		NA		0		3.00E-04

		3179		NA		NA		NA		0				3179		NA		NA		NA		0

		4104		22.22		66.67		0.3324		0.0011				4104		56.76		81.97		0.6031		0.0132

		4204		64.58		72.09		0.6768		0.003				4204		86.95		87.38		0.7717		0.0242

		4214		84.29		85.64		0.8402		0.0066				4214		89.13		89.09		0.7229		0.023

		4215		81.82		89.81		0.8304		0.0121				4215		89.54		88.76		0.7263		0.0231

		4217		44.44		80		0.5706		0.0012				4217		82.79		82.41		0.8135		0.0071

		4218		0		NA		0		4.00E-04				4218		86.55		92.07		0.8609		0.016

		4219		66.67		33.33		0.4438		9.00E-04				4219		70.03		87.13		0.6738		0.0203

		4220		100		72.73		0.8417		0.0014				4220		53.33		76.19		0.6246		0.0022

		4225		0		0		-6.00E-04		6.00E-04				4225		40		50		0.4437		9.00E-04

		4228		33.33		50		0.3996		7.00E-04				4228		58.84		81.15		0.6208		0.0127

		4230		100		100		1		8.00E-04				4230		84.95		90.1		0.8367		0.0163

		4231		62.5		45.45		0.525		0.0014				4231		82.58		88.08		0.8247		0.0124

		4232		70		87.5		0.7772		0.0013				4232		85.91		92.97		0.4967		0.015

		4233		27.27		60		0.3723		0.0018				4233		82.25		91.25		0.8328		0.0143

		4237		70		70		0.6991		0.0014				4237		65.03		83.91		0.6471		0.0169

		4240		87.08		83.41		0.7607		0.0228				4240		88.91		89.32		0.7188		0.0228

		4242		37.5		75		0.4992		0.0011				4242		50		80		0.6147		0.0011

		4245		71.88		80.7		0.7558		0.0035				4245		73.81		86.11		0.7872		0.005

		4267		57.72		81.9		0.619		0.0122				4267		60.54		74.32		0.5965		0.0133

		4269		83.33		80.65		0.818		0.0025				4269		73.81		87.74		0.7944		0.005

		4301		36.36		80		0.4989		0.0012				4301		87.47		85.44		0.7489		0.0245

		4302		42.86		75		0.5404		0.0028				4302		44.12		76.92		0.5539		0.0033

		4303		89.66		81.25		0.8511		0.0025				4303		58.02		73.44		0.6403		0.0038

		4329		NA		NA		NA		0				4329		NA		NA		NA		0

		5202		0		NA		0		4.00E-04				5202		20		100		0.332		0.0015

		5205		14.29		100		0.2496		9.00E-04				5205		20.59		63.64		0.3075		0.0021

		5256		NA		NA		NA		0				5256		63.87		77.95		0.6887		0.0055

		5257		31.25		71.43		0.4314		0.0021				5257		60		73.64		0.648		0.0051

		5258		NA		NA		NA		0				5258		NA		NA		NA		0

		5261		0		NA		0		8.00E-04				5261		0		NA		0		8.00E-04

		5304		14.29		37.5		0.204		0.0017				5304		14.29		37.5		0.204		0.0017

		5305		0		NA		0		3.00E-04				5305		0		NA		0		3.00E-04

		5311		NA		0		0		3.00E-04				5311		NA		0		0		3.00E-04

		5452		23.53		100		0.3797		0.0014				5452		52.38		75.86		0.6115		0.0038

		5453		69.05		81.69		0.7422		0.004				5453		65.26		83.22		0.7169		0.0061

		5454		50		72.73		0.5909		0.0016				5454		65.26		83.22		0.7169		0.0061

		5455		30		30		0.2978		0.0014				5455		63.16		78.26		0.6841		0.0058

		5456		NA		NA		NA		0				5456		37.93		62.86		0.4659		0.003

		7102		NA		NA		NA		0				7102		NA		NA		NA		0

		7107		NA		NA		NA		0				7107		37.5		72		0.4879		0.0027

		7109		NA		0		0		4.00E-04				7109		NA		0		0		4.00E-04

		7110		33.33		20		0.2491		9.00E-04				7110		20		33.33		0.2483		0.0012

		7112		34.55		86.36		0.4885		0.0028				7112		34.55		86.36		0.4885		0.0028

		7157		20.83		100		0.3431		0.0017				7157		19.35		100		0.3222		0.0019

		8404		NA		NA		NA		0				8404		NA		NA		NA		0

		8501		NA		0		0		3.00E-04				8501		98.88		92.54		0.4843		0.0081

		8601		NA		0		0		0.0061				8601		98.88		92.54		0.4843		0.0081

		8602		NA		NA		NA		0				8602		98.88		92.54		0.4843		0.0081

		9103		NA		NA		NA		0				9103		NA		NA		NA		0

		9106		NA		NA		NA		0				9106		0		NA		0		6.00E-04

		9108		NA		0		0		4.00E-04				9108		NA		0		0		4.00E-04

		9156		NA		0		0		0.0025				9156		60.07		73.81		0.5954		0.0127

		9166		NA		0		0		4.00E-04				9166		NA		0		0		4.00E-04

		9168		NA		0		0		0.0011				9168		NA		0		0		0.0027

		9170		NA		NA		NA		0				9170		NA		NA		NA		0

		9171		NA		0		0		3.00E-04				9171		50		80		0.6147		0.0011

		9173		0		NA		0		6.00E-04				9173		0		NA		0		6.00E-04

		9222		19.23		100		0.3208		0.0017				9222		19.23		100		0.3208		0.0017

		9248		NA		NA		NA		0				9248		NA		NA		NA		0

		9260		NA		NA		NA		0				9260		19.23		100		0.3208		0.0017

		9265		19.12		81.25		0.3039		0.0029				9265		19.12		81.25		0.3039		0.0029

		9297		NA		NA		NA		0				9297		NA		NA		NA		0

		9321		0		NA		0		3.00E-04				9321		20		100		0.332		0.0015

		9330		NA		0		0		0.001				9330		86.03		91.15		0.8528		0.0156
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						##########################

				3128		3140		3152		3173		3179		4104		4204		4214		4215		4217		4218		4219		4220		4225		4228		4230		4231		4232		4233		4237		4240		4242		4245		4267		4269		4301		4302		4303		4329		5202		5205		5256		5257		5258		5261		5304		5305		5311		5452		5453		5454		5455		5456		7102		7107		7109		7110		7112		7157		8404		8501		8601		8602		9103		9106		9108		9156		9166		9168		9170		9171		9173		9222		9248		9260		9265		9297		9321		9330

		3128		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3140		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3152		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3173		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3179		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4104		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		4204		0		0		0		0		0		0		31		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		0		0		0		0		161		8		3		0		0		0		0		0		0		1		2		0		0		4		0		1		0		0		4		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0

		4215		0		0		0		0		0		0		0		9		423		0		2		1		0		0		1		0		1		0		1		0		10		0		1		6		2		0		3		0		0		0		0		0		1		0		0		5		0		0		0		1		0		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		4217		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4218		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4219		0		0		0		0		0		0		0		0		3		0		0		2		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4220		0		0		0		0		0		0		0		0		0		0		0		0		8		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4225		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4228		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4230		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4231		0		0		0		0		0		0		0		1		0		0		0		0		0		1		1		0		5		0		0		0		0		0		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4232		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		7		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4233		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6		0		0		0		2		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4237		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		7		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4240		0		2		0		1		0		1		10		6		29		0		0		0		0		0		0		0		0		0		0		0		1051		0		0		88		0		0		11		2		0		0		2		0		10		0		5		5		0		0		4		13		2		3		0		0		0		0		1		5		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		7		0		0		0

		4242		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4245		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		6		0		0		1		46		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4267		0		4		0		0		0		0		0		2		2		0		0		0		0		0		0		0		0		0		0		1		10		0		0		344		0		0		1		0		0		0		1		0		3		0		0		0		0		0		3		0		2		1		0		0		0		0		0		12		8		0		0		0		0		0		0		0		0		0		0		0		0		2		6		0		0		18		0		0		0

		4269		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		25		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4301		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4302		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		21		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6		0		0		0

		4303		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		26		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4329		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5202		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5205		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5256		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5257		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		10		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5258		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5304		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5305		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5311		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5452		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5453		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		58		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5454		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7107		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7109		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		19		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7157		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8404		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8501		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8601		0		2		0		0		0		1		0		9		37		0		0		0		0		0		0		0		0		1		7		1		108		0		11		122		1		1		5		0		0		0		2		0		4		0		0		8		0		0		0		3		2		2		0		0		0		0		0		10		2		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		5		0		0		0

		8602		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9103		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9156		0		0		0		0		0		2		0		0		1		0		0		0		0		0		0		0		0		0		0		1		7		1		1		14		0		0		1		0		0		1		1		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		2		4		0		0		0		0		0		0		0		0		0		0		0		0		1		10		0		0		15		0		1		0

		9166		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9168		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		1		0		0		0

		9170		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9171		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9173		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9222		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0

		9248		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		13		0		0		0

		9297		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9321		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9330		0		0		0		0		0		0		0		3		4		0		0		0		0		0		0		0		0		0		0		0		0		2		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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				3128		3140		3152		3173		3179		4104		4204		4214		4215		4217		4218		4219		4220		4225		4228		4230		4231		4232		4233		4237		4240		4242		4245		4267		4269		4301		4302		4303		4329		5202		5205		5256		5257		5258		5261		5304		5305		5311		5452		5453		5454		5455		5456		7102		7107		7109		7110		7112		7157		8404		8501		8601		8602		9103		9106		9108		9156		9166		9168		9170		9171		9173		9222		9248		9260		9265		9297		9321		9330

		3128		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		5452		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0

		5453		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5454		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		1		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		1		0		0		0		0		0		0		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7107		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7109		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7157		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8404		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8501		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		0		1		1		1		0		1		1		1		0		0		0		0		0		0		0		1

		8601		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		0		1		1		1		0		1		1		1		0		0		0		0		0		0		0		1

		8602		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		0		1		1		1		0		1		1		1		0		0		0		0		0		0		0		1

		9103		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		9156		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0

		9166		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		9168		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0

		9170		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0

		9171		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0

		9173		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		9222		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0

		9248		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		9260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		9297		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		9321		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0

		9330		0		0		0		0		0		0		0		1		1		1		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1





Area_Statistics

				Plots		Map

		5304		16410.0173		15233.58

		5305		663.68504		0

		4218		5664.794628		0

		4204		173505.07564		121733.55

		5453		38734.52049		156217.95

		5202		161.065028		30.6

		9321		805.729826		2272.77

		5452		17349.698192		3407.94

		4301		12134.914396		3755.43

		8601		2419.212908		238700.88

		5257		42046.470714		25603.83

		5454		21856.281488		36679.77

		5455		5913.676518		11643.75

		4302		22289.295508		8009.55

		4303		23699.221532		16762.14

		4219		5783.367626		4173.57

		4214		97509.0917		77540.58

		4217		589.222816		1326.51

		4215		331221.731676		240904.71

		4220		1557.636414		1412.55

		9222		1279.212446		33116.58

		4231		4786.626008		6519.6

		NonFor		805.729826		0

		NotSampled		641611.226702		0

		7157		3093.82447		612.54

		5205		1503.813176		620.28

		7110		1127.859882		3652.38

		5261		4384.368124		13.59

		4228		7810.844486		1177.2

		3140		5594.379264		7980.66

		4232		807.753256		364.5

		7112		12640.36721		23840.37

		4240		634276.103694		792873.54

		4233		4988.564322		3272.58

		riparian		6561.578804		0

		4237		3119.319688		3947.04

		4267		262576.46424		182519.19

		4104		3813.760864		1721.88

		4242		6057.744734		3169.62

		4269		10368.864692		6718.32

		4245		41555.991282		24172.38

		9265		4396.91339		33312.15

		3118		0		0.99

		3128		0		643.77

		3152		0		834.12

		3160		0		1.71

		3173		0		140.94

		3179		0		11397.87

		4225		0		598.86

		4230		0		550.8

		4272		0		183.69

		4329		0		1482.03

		5256		0		98.91

		5258		0		6825.15

		5311		0		1143.09

		5456		0		26.19

		7102		0		669.24

		7107		0		54.63

		7109		0		423.63

		9103		0		40650.66

		9106		0		205.65

		9108		0		198.27

		9156		0		42739.65

		9166		0		815.85

		9168		0		1288.44

		9170		0		5433.48

		9171		0		473.04

		9173		0		11.7

		9248		0		50.85

		9260		0		3690.45

		9297		0		8916.84

		9330		0		9657.09

		11		0		57453.12

		12		0		25.02

		21		0		20110.86

		22		0		6124.41

		23		0		1260.27

		24		0		432.9

		81		0		59307.84

		82		0		94644.09

		8404		0		1771.92

		8501		0		6014.7

		8602		0		1330.29

		8603		0		615.6

		3129		0		163.35








Accuracy_Assessment

						##########################												##########################

						Accuracy												Fuzzy Accuracy

						##########################												##########################

				Overall Accuracy: 70.02 %												Overall Accuracy: 76.99 %

				Overall Kappa: 0.6428						ASE: 0.0164						Overall Kappa: 0.7578						ASE: 0.0491

				Producer		User		Kappa		ASE						Producer		User		Kappa		ASE

		3118		57.14		44.44		0.4964		0.0037				3118		57.14		44.44		0.4964		0.0037

		3128		0		NA		0		9.00E-04				3128		0		NA		0		9.00E-04

		3140		100		36.36		0.5308		0.0035				3140		100		36.36		0.5308		0.0035

		3173		NA		0		0		9.00E-04				3173		NA		0		0		9.00E-04

		4101		33.33		100		0.4993		0.0018				4101		76.39		96.49		0.8437		0.0112

		4103		35.71		71.43		0.4717		0.0042				4103		35.71		62.5		0.4495		0.0043

		4204		80		50		0.6066		0.0068				4204		88.56		89.8		0.801		0.0419

		4205		62.59		94.85		0.688		0.0269				4205		80.07		95.54		0.6177		0.0358

		4214		79.22		96.83		0.8628		0.0118				4214		81.88		91.36		0.716		0.0422

		4215		77.14		67.5		0.7102		0.0082				4215		79.93		96.8		0.6091		0.0345

		4219		0		0		-0.0012		0.0016				4219		53.7		67.44		0.5797		0.0095

		4222		78.18		86		0.81		0.01				4222		76.33		85.38		0.744		0.0287

		4224		11.76		100		0.208		0.004				4224		69.3		96.92		0.6743		0.0413

		4225		41.67		100		0.5856		0.0038				4225		38.46		100		0.5526		0.0039

		4226		0		NA		0		0.0018				4226		58.84		94.61		0.6446		0.0286

		4228		0		NA		0		9.00E-04				4228		26.83		68.75		0.3729		0.0071

		4231		66.67		66.67		0.6648		0.0032				4231		69.57		60.38		0.63		0.0096

		4232		75.61		96.88		0.8442		0.0081				4232		79.28		98.35		0.4231		0.025

		4233		87.5		77.78		0.8222		0.0038				4233		66.67		73.08		0.6816		0.0102

		4237		0		NA		0		0.0018				4237		66.67		93.33		0.7586		0.0137

		4240		83.06		87.43		0.7829		0.0348				4240		82.14		96.97		0.5674		0.0293

		4242		33.33		100		0.498		0.0032				4242		33.33		100		0.498		0.0032

		4245		0		NA		0		9.00E-04				4245		53.85		77.78		0.6328		0.0043

		4267		16.67		100		0.2835		0.0034				4267		55		86.84		0.6591		0.0096

		4272		0		0		-0.0024		0.0022				4272		67.78		95.86		0.679		0.0386

		4301		76.81		94.64		0.839		0.011				4301		80.88		98.06		0.5137		0.0273

		4303		0		NA		0		0.0013				4303		73.47		81.82		0.7643		0.0093

		4329		NA		0		0		0.0036				4329		78.18		65.15		0.6941		0.0108

		5202		NA		0		0		0.0027				5202		100		5.26		0.0984		0.0041

		5205		75		100		0.8563		0.0034				5205		68.18		60		0.6305		0.0064

		5257		50		50		0.4991		0.0018				5257		89.29		48.08		0.6122		0.0085

		5261		0		NA		0		9.00E-04				5261		0		NA		0		9.00E-04

		5452		100		10		0.1805		0.003				5452		90.48		32.2		0.4598		0.0085

		5453		NA		NA		NA		0				5453		92.31		46.15		0.6029		0.0084

		5454		NA		0		0		0.0026				5454		92.31		42.11		0.5642		0.0087

		5455		75		30		0.4256		0.0034				5455		62.5		25		0.3504		0.0049

		7106		NA		0		0		0.002				7106		NA		0		0		0.0022

		7110		66.67		37.5		0.4745		0.0046				7110		70.59		54.55		0.6086		0.0058

		7112		NA		0		0		9.00E-04				7112		35.71		38.46		0.3626		0.0048

		7157		60		100		0.7491		0.0026				7157		69.23		100		0.8164		0.0043

		8501		NA		0		0		0.0013				8501		94.99		99.41		0.5505		0.0117

		8601		NA		0		0		0.011				8601		94.99		99.41		0.5505		0.0117

		9106		0		NA		0		0.0016				9106		8.33		100		0.151		0.0047

		9108		0		0		-0.0045		0.0029				9108		0		0		-0.0072		0.0036

		9156		NA		0		0		0.0016				9156		16.67		40		0.2304		0.0038

		9170		NA		NA		NA		0				9170		NA		NA		NA		0

		9265		50		100		0.6659		0.0022				9265		50		100		0.6659		0.0022

		9330		NA		0		0		0.0024				9330		71.12		94.52		0.7228		0.0356





Error_Matrix

						##########################

						Error Matrix

						##########################

				3118		3128		3140		3173		4101		4103		4204		4205		4214		4215		4219		4222		4224		4225		4226		4228		4231		4232		4233		4237		4240		4242		4245		4267		4272		4301		4303		4329		5202		5205		5257		5261		5452		5453		5454		5455		7106		7110		7112		7157		8501		8601		9106		9108		9156		9170		9265		9330

		3118		4		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		3128		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3140		3		1		4		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0

		3173		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4103		0		0		0		0		0		5		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4204		0		0		0		0		0		0		16		1		1		0		0		0		0		0		0		0		0		1		0		0		8		0		0		0		0		3		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0

		4205		0		0		0		0		0		4		0		184		0		0		0		1		1		0		1		0		0		2		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		0		0		0		0		1		61		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4215		0		0		0		0		0		0		0		10		0		27		0		0		0		0		0		0		0		0		0		0		2		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4219		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		0		0		5		0		0		0		43		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4224		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4225		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4226		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4228		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4231		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		4232		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		31		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4233		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		4237		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4240		0		0		0		0		0		1		0		21		4		1		0		2		2		0		0		0		0		3		0		1		299		0		0		1		0		3		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		2		0		0		0		1		0

		4242		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4245		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4267		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4272		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4301		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		53		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4303		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4329		0		0		0		0		0		0		0		2		0		0		0		0		2		5		0		0		0		0		0		2		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		2		0		0		0		0

		5202		0		0		0		0		0		0		1		1		0		0		0		1		0		0		0		0		0		0		0		0		5		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5205		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5257		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5452		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		6		0		0		0		0		2		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5453		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5454		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5455		0		0		0		0		0		0		1		0		2		0		0		0		0		0		0		0		0		0		0		0		2		0		0		1		0		0		1		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0

		7106		0		0		0		0		1		0		0		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		1		0		2		2		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		6		0		0		0		0		0		2		0		0		1		0

		7112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7157		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0

		8501		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8601		0		0		0		0		0		3		0		57		2		6		1		8		9		0		3		1		1		2		0		1		24		1		0		6		4		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9156		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9170		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0

		9330		0		0		0		0		0		0		0		1		4		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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						Fuzzy Matrix

						##########################

				3118		3128		3140		3173		4101		4103		4204		4205		4214		4215		4219		4222		4224		4225		4226		4228		4231		4232		4233		4237		4240		4242		4245		4267		4272		4301		4303		4329		5202		5205		5257		5261		5452		5453		5454		5455		7106		7110		7112		7157		8501		8601		9106		9108		9156		9170		9265		9330

		3118		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3128		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3140		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3173		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4103		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0

		4204		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		1		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		4205		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		1		0		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4214		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		0		1		0		1		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4215		0		0		0		0		0		0		0		1		1		1		1		0		1		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4219		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		1		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		0		1		0		1		0		0		1		1		0		0		0		0		1		0		0		0		0		0		0		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4224		0		0		0		0		0		0		0		1		1		1		0		0		1		0		1		0		0		1		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		4225		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4226		0		0		0		0		0		0		0		1		0		0		0		0		1		0		1		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		4228		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		1		1		0		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4231		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4232		0		0		0		0		0		0		0		1		1		1		0		1		1		0		0		0		0		1		0		0		1		1		0		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4233		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		1		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4237		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		1		0		0		1		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4240		0		0		0		0		0		0		1		1		1		1		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4242		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4245		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4267		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		1		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		4272		0		0		0		0		0		0		0		1		1		1		0		0		1		0		1		1		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		4301		0		0		0		0		1		0		1		1		1		0		0		1		1		0		0		0		0		1		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4303		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0

		4329		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5202		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5205		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0

		5257		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5452		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		5453		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0

		5454		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0

		5455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0

		7106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		7112		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0

		7157		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0

		8501		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		0		1

		8601		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		0		1

		9106		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		9156		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		9170		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0

		9330		0		0		0		0		0		0		0		1		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1





Area_Statistics

				Plots		Map

		NotSampled		542291.141338		0

		4240		118245.20234		147522.96

		4205		67713.680264		62746.38

		4301		39231.879584		49242.24

		4204		27745.676846		128999.25

		4215		22740.115712		14460.57

		4232		18116.982848		6492.78

		4214		16284.969326		11373.48

		4222		13887.609462		10264.05

		4101		6564.816292		4277.43

		8601		5368.969162		59885.28

		4224		4092.994204		1358.1

		4242		3811.737434		446.13

		4267		3231.013024		1819.08

		4103		1562.08796		1206.18

		5452		807.753256		65493.54

		4245		807.753256		0

		4226		754.334704		13.68

		riparian		754.334704		0

		3128		484.409142		0

		9265		484.409142		343.8

		4333		0		770.58

		3118		0		4404.51

		3140		0		17112.87

		3155		0		351.18

		3173		0		1637.01

		4219		0		718.65

		4225		0		4169.79

		4228		0		311.85

		4231		0		1357.65

		4233		0		1524.51

		4237		0		524.97

		4272		0		340.83

		4329		0		12390.66

		5202		0		64054.35

		5205		0		254.52

		5257		0		5734.89

		5453		0		501.57

		5454		0		45016.56

		5455		0		5893.65

		5456		0		58.23

		7106		0		32863.59

		7107		0		535.41

		7110		0		2308.14

		7157		0		639.81

		9106		0		1412.37

		9108		0		10557.9

		9156		0		7334.73

		9170		0		588.42

		9171		0		30.69

		9330		0		1052.19

		11		0		11090.52

		12		0		2656.35

		21		0		18351

		22		0		9864.54

		23		0		2370.06

		24		0		360.99

		81		0		9484.38

		82		0		47069.91

		8501		0		2193.57

		8602		0		403.74

		8603		0		579.96

		7112		0		159.84








Nonforest Models

		MR4_Nonforest								MR5_Nonforest								MR6_Nonforest								MR7_Nonforest								MR8_Nonforest								MR9_Nonforest								MR10_Nonforest

		Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy

		ADR4300		56.48		0.91				X		238.28		0.52				Y		90.32		0.89				TC200		37.41		1.03				SLPPCT		43.1		1.16				R4300		0.0396970928		0.21				Y		513.78		0.54

		CANOPY		72.27		0.9				Y		240.5		0.51				SMRPRE		84.96		0.88				DEM		44.35		1				PRR		27.17		0.98				SLPPCT		0.0235936881		0.17				X		450.73		0.54

		Y		93.1		0.89				DIFTMP		232.97		0.51				TM500		77.01		0.86				ULTRAMAFIC		38.84		0.98				TM200		18.56		0.98				MR4300		0.0319448242		0.16				MTM400		285.19		0.54

		X		80.21		0.88				DEM		199.97		0.51				CANOPY		79.62		0.84				SMRTMP		41.6		0.95				ANNTMP		18.71		0.97				ANNVP		0.0344913439		0.16				ANNSWRAD		259.7		0.54

		ANNVP		76.85		0.87				SLPPCT		169.14		0.51				SLPPCT		85.89		0.83				CONTPRE		53.81		0.94				Y		23.26		0.96				MR5700		0.0251039209		0.15				DIFTMP		298.53		0.53

		SMRPRE		69.57		0.87				TC600		166.77		0.51				TM400		73.51		0.83				ADR4300		43.55		0.92				ANNVP		20.1		0.96				DEM		0.0292188751		0.15				ANNVP		308.95		0.51

		AUGMAXT		61.42		0.87				MTC400		171.88		0.5				MR5700		111.3		0.82				Y		43.51		0.91				MTC600		23.53		0.93				R5700		0.0219065207		0.14				DEM		306.61		0.51

		MR5400		71.17		0.85				SMRTP		224.79		0.49				X		86		0.81				DIFTMP		48.05		0.86				SMRTP		23.02		0.93				STDTM300		0.0271246838		0.14				DECMINT		302.42		0.51

		DEM		56.66		0.85				ANNPRE		181.31		0.49				MTM400		67.17		0.8				ANNFROST		39.94		0.86				ANNSWRAD		25.78		0.91				TM300		0.0159707851		0.14				ANNFROST		297.71		0.5

		ANNFROST		54.77		0.85				CANOPY		248.41		0.48				SMRTP		83.39		0.78				ANNGDD		41.01		0.85				MTC400		17.73		0.9				MTM300		0.016168474		0.14				SMRPRE		285.37		0.5

		DIFTMP		68.8		0.83				R4300		239.98		0.48				ANNSWRAD		78.96		0.78				R4300		38.61		0.85				TM100		17.18		0.9				ADTM300		0.0210287386		0.13				AUGMAXT		267.99		0.5

		ANNHDD		51.48		0.81				CONTPRE		211.52		0.48				ANNPRE		65.27		0.77				CVPRE		52.22		0.84				R4300		21.44		0.84				SMRTMP		0.0206760983		0.13				SLPPCT		241.28		0.5

		MTM500		53.41		0.8				CVPRE		203.1		0.48				R4300		86.77		0.76				AUGMAXT		48.84		0.84				R5400		26.29		0.83				MTC400		0.0170587318		0.13				CVPRE		393.91		0.49

		ANNSWRAD		68.06		0.79				SMRPRE		198.48		0.48				AUGMAXT		80.45		0.76				SMRTP		39.9		0.83				TM500		22.5		0.83				STRATUS		0.0224394787		0.13				CONTPRE		342.41		0.49

		CONTPRE		60.74		0.79				ANNFROST		186.05		0.48				DIFTMP		68.38		0.76				MR5700		34.1		0.83				MTM700		21.87		0.81				SMRTP		0.0224991594		0.13				MTC400		269.98		0.49

		SMRTP		56.22		0.79				ANNVP		167.66		0.48				TC500		63.06		0.74				DECMINT		39.73		0.82				DECMINT		20.9		0.81				AUGMAXT		0.019232459		0.12				ANNTMP		265.11		0.49

		MR5700		55.83		0.77				MTM400		163.76		0.48				MTC200		67.24		0.71				X		51.3		0.81				TPI450		19.14		0.8				CVPRE		0.0105812774		0.12				ANNHDD		289.4		0.48

		CVPRE		57.84		0.76				AUGMAXT		214.2		0.47				ANNTMP		84.21		0.7				TC500		32.73		0.79				MTC500		18.83		0.8				DIFTMP		0.0181288999		0.12				ANNGDD		253.09		0.48

		MR4300		66.09		0.71				ANNGDD		179.86		0.47				TC200		77.64		0.7				ANNVP		39.66		0.75				MTC200		17.49		0.79				FOG		0.0239751222		0.12				ANNPRE		274.72		0.45

		ANNPRE		52.23		0.71				MTC600		175.13		0.46				DECMINT		76.69		0.69				PRR		41.98		0.71				MTM200		17.27		0.79				TC400		0.0130673351		0.11				MR5400		273.94		0.45

		R4300		58.08		0.69				MR4300		232.14		0.45				DEM		85.36		0.67				SLPPCT		38.51		0.7				ANNHDD		23.79		0.77				SMRPRE		0.0200000281		0.11				MR4300		298.25		0.44

		MTC300		57.96		0.69				MR5700		155.51		0.45				ANNHDD		84.68		0.67				MTM300		35.32		0.7				MR5700		18.26		0.77				DECMINT		0.0172527336		0.11				R4300		289.78		0.44

		R5400		50.94		0.69				MTM300		176.18		0.42				MR4300		88.35		0.65				ANNPRE		37.32		0.66				TM700		18.4		0.73				ANNFROST		0.0160251164		0.10				MTC600		239.53		0.44

		MTM200		55.29		0.64				MTM200		171.03		0.42				SMRTMP		80.83		0.64				TM300		34.26		0.64				X		23.3		0.72				ANNGDD		0.0161993653		0.10				TM300		284.11		0.43

		TC200		51.03		0.63				MTC200		195.4		0.41				ANNGDD		75.49		0.64				MLI		34.49		0.53				TC600		16.05		0.64				ANNHDD		0.0131136301		0.09				MTC200		254.62		0.4

		MTM100		56.67		0.61				TC200		189.83		0.41				TPI450		73.93		0.52				TM400		33.72		0.45				ADTM400		19.96		0.42				Y		0.007708374		0.09				TC200		250.76		0.4

																																										X		0.0130717196		0.09

																																										CANOPY		0.0132953401		0.09

																																										ANNTMP		0.0152938716		0.09

																																										ANNSWRAD		0.0098041556		0.09

																																										ANNPRE		0.0108831423		0.09

																																										CONTPRE		0.0069006478		0.08

																																										STDTC100		0.004663671		0.07

																																										ADTC400		0.0053071942		0.07

																																										IDSURVEY		-0.0005090529		0.01





ForestModels

		MR4_Forest								MR5_Forest								MR6_Forest								MR7_Forest								MR8_Forest								MR9_Forest								MR10_Forest

		Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy				Variable		Importance (Gini)		Mean Decrease Accuracy

		DIFTMP		77		0.89				Y		134.99		0.56				X		174.95		0.5				Y		254.31		0.5				Y		51.29		0.81				Y		0.0453808851		1.55				Y		340.9		0.54

		Y		66.7		0.88				SLPPCT		124.5		0.56				CONTPRE		130.5		0.5				ANNHDD		173.24		0.47				CVPRE		47.01		0.81				STRATUS		0.0277861703		1.19				MTM400		186.04		0.52

		X		54.15		0.87				X		118.85		0.54				Y		244.62		0.47				DEM		181.06		0.46				STRATUS		43.98		0.8				X		0.0277682716		1.08				DIFTMP		207.79		0.5

		SMRTMP		44.39		0.84				DEM		105.63		0.54				SMRPRE		186.61		0.46				ANNSWRAD		173.35		0.46				SMRTP		45.12		0.78				FOG		0.0298232743		1.06				ANNSWRAD		192.68		0.5

		MR5400		41.78		0.83				MTM400		94.9		0.54				DEM		208.85		0.45				ANNTMP		166.36		0.45				AUGMAXT		41.81		0.78				CVPRE		0.0258942156		1.05				SMRPRE		218.79		0.49

		SMRPRE		45.77		0.82				DIFTMP		149.17		0.53				ANNSWRAD		206.17		0.44				R4300		137.91		0.45				SMRPRE		43.53		0.77				ANNSWRAD		0.0177673884		0.93				ANNFROST		210.87		0.49

		DEM		41.77		0.82				ADR5400		116.45		0.53				SMRTMP		187.43		0.44				MTM300		122.81		0.45				DIFTMP		40.46		0.76				DEM		0.0124735423		0.90				DECMINT		208.4		0.49

		ANNFROST		50.84		0.8				IDSURVEY		102.22		0.53				ANNGDD		173.28		0.44				MTC400		114.35		0.45				ANNHDD		44		0.74				DIFTMP		0.0197516501		0.86				AUGMAXT		194.87		0.49

		AUGMAXT		46.95		0.8				CONTPRE		99.84		0.52				ANNPRE		150.65		0.44				TC400		112.46		0.45				ANNVP		39.17		0.74				MTC500		0.0095659648		0.85				MTC400		162.09		0.49

		SMRTP		45.02		0.8				ANNVP		91.21		0.52				AUGMAXT		142.63		0.44				CVPRE		222.84		0.44				MTC400		37.7		0.71				TC500		0.0090006985		0.84				DEM		228.16		0.48

		ANNGDD		39.94		0.77				STDTM400		88.22		0.52				TC200		117.56		0.44				AUGMAXT		180.62		0.44				DEM		43.44		0.7				AUGMAXT		0.0189175323		0.84				ANNHDD		209.84		0.48

		ANNVP		38.88		0.77				ANNPRE		112.61		0.51				SMRTP		176.37		0.43				DECMINT		178.69		0.44				MR5400		38.96		0.7				MTC300		0.012614027		0.82				SMRTP		197.72		0.48

		ANNSWRAD		52.54		0.74				AUGMAXT		108.34		0.51				DIFTMP		140.86		0.43				MR5400		154.81		0.44				ANNSWRAD		42.49		0.69				MR4300		0.0062098546		0.81				SMRTMP		190.75		0.48

		MTM400		32.1		0.73				SMRTP		103.05		0.51				CVPRE		138.8		0.43				ANNFROST		153.88		0.44				R5400		40.83		0.66				CONTPRE		0.0129478036		0.80				X		297.15		0.47

		CVPRE		49.01		0.72				SMRTMP		95.14		0.51				ANNHDD		161.78		0.42				MR4300		140.1		0.44				TC400		33.99		0.65				TC300		0.0113950404		0.79				ANNVP		187.91		0.47

		DECMINT		38.58		0.71				MTC400		68.65		0.51				ANNVP		150.67		0.41				TC500		109.23		0.44				MTC300		36.08		0.62				SMRPRE		0.0127329679		0.79				ANNPRE		272.99		0.46

		CONTPRE		37.72		0.71				MTC600		100.76		0.5				MTC200		119.02		0.41				X		228		0.43				MTC500		27.44		0.6				ANNVP		0.0125283289		0.79				SLPPCT		165.75		0.46

		MR4300		42.56		0.68				MR4300		122.35		0.49				ANNFROST		164.04		0.4				ANNVP		168.19		0.43				TC500		26.89		0.6				MTM100		0.0121732687		0.78				MR4300		249.32		0.45

		MTC200		39.73		0.68				SMRPRE		98.5		0.49				ANNTMP		159.09		0.4				ANNPRE		163.05		0.43				MTM100		29.95		0.58				ANNPRE		0.0159827418		0.77				R4300		217.82		0.45

		ANNPRE		37.43		0.66				CANOPY		87.32		0.49				DECMINT		138.88		0.4				SMRPRE		158.64		0.43				ADTM400		46.06		0.57				SMRTP		0.0165836147		0.76				CVPRE		220.74		0.44

		MTM300		30.15		0.66				R5400		124.64		0.47				MR5400		114.31		0.4				STRATUS		154		0.43				MTM700		29.96		0.56				MTM300		0.008329659		0.76				CONTPRE		213.09		0.44

		STDR5400		37.5		0.64				MTC200		102.24		0.47				CANOPY		104.02		0.4				MR5700		123.62		0.43				MTM300		25.94		0.55				TM500		0.010866479		0.76				ADR5400		187.97		0.43

		SLPPCT		33.38		0.62				R4300		99.02		0.45				MR4300		113.47		0.38				DIFTMP		183.17		0.42				SLPPCT		38.7		0.54				CANOPY		0.0073569717		0.75				MR5700		166.26		0.41

		R4300		38.5		0.6				TC600		74.88		0.45				PRR		148.59		0.37				STDTM400		158.79		0.41				TM100		26.95		0.54				MTM500		0.0112948991		0.75				MTC200		201.8		0.39

		TC200		33.83		0.6				MTC500		70.21		0.45				STRATUS		135.75		0.37				SLPPCT		150.77		0.39				TPI300		42.09		0.52				TM100		0.0100108678		0.72				R5400		190.19		0.38

		MR5700		30.5		0.57				TC200		81.88		0.43				MR5700		107.7		0.37				PRR		164.3		0.36				ASPTR		43.81		0.31				TC100		0.0069614712		0.71				TC200		169.56		0.36

																		MTC600		95.12		0.37																				SMRTMP		0.0127633281		0.70
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FOREST AND WOODLAND


1177 CALIFORNIA COASTAL CLOSED-CONE CONIFER FOREST AND WOODLAND (CES206.922)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Marine Sedimentary; Cupressus macrocarpa, C. goveniana, C. abramsiana
Non-Diagnostic Classifiers: Montane [Lower Montane]; Sideslope; Acidic Soil
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2177; ESLF 4268; ESP 1177


CONCEPT
Summary: Small occurrences of this system may be found in scattered locations along California's entire coastline and onto the
Channel Islands. They are found on marine sedimentary, non-metamorphosed features, often with podsols on sterile sandstone. These
forests and woodlands are limited to coastal areas with moderate maritime climate and likely receive more annual precipitation than
nearby coastal chaparral. Highly localized endemic tree species include Cupressus macrocarpa, Cupressus goveniana, and Cupressus
abramsiana in scattered groves along coastal Mendocino, San Mateo, Santa Cruz, and Monterey counties. Pinus contorta var.
contorta, Pinus contorta var. bolanderi, Pinus muricata, Pinus torreyana, and Pinus radiata are dominant or codominant in these and
other occurrences. These occurrences can also include pygmy woodland expressions where nearly lateritic subsoil underlies acidic
sands (ancient marine terraces). Stunted and twisted Pinus contorta var. contorta stands along the Oregon coast (often called pygmy
forests) are also part of this system. Other associated plant species include Arctostaphylos nummularia, Ledum groenlandicum,
Vaccinium ovatum, Gaultheria shallon, Rhododendron macrophyllum, and Morella californica (= Myrica californica). The lichen and
moss component of this system is very diverse, includes Cladonia spp, and can be abundant in these communities.
Related Concepts:
• Knobcone Pine: 248 (Eyre 1980) Broader. includes Santa Cruz cypress, Baker cypress, McNab cypress and Sargent cypress.
• Lodgepole Pine: 218 (Eyre 1980) Intersecting. Pinus contorta ssp. contorta stands are a minor component of this ecological


system.


MEMBERSHIP
Associations:
• Cupressus goveniana ssp. pygmaea Shrubland [Placeholder] (CEGL003042, G2?)
• Pinus muricata - Arbutus menziesii / Vaccinium ovatum Forest (CEGL003164, G2)
• Pinus muricata Forest [Placeholder] (CEGL003074, G2?)
• Pinus radiata Forest [Placeholder] (CEGL003076, G1)
Alliances:
• Cupressus goveniana Shrubland Alliance (A.807)
• Pinus muricata Forest Alliance (A.121)
• Pinus radiata Forest Alliance (A.125)


SPATIAL CHARACTERISTICS
Size: Some occurrences of this system are large enough to map, especially those dominated by the pines; however, Cupressus is
always too small to map. Todd Keeler-Wolf (pers. comm. 2005) and Julie Evens (pers. comm. 2005) recommend that Landfire should
attempt to map where possible.
Adjacent Ecological Systems:
• California Maritime Chaparral (CES206.929)
• North Pacific Hypermaritime Sitka Spruce Forest (CES204.841)


DISTRIBUTION
Range: This system is found in scattered locations along California's entire coastline and onto the Channel Islands and possibly just
into southern Oregon in southern Coos and Curry counties.
Divisions: 206:C
Nations: US
Subnations: CA, OR?
Map Zones: 2:C, 3:C, 4:C
USFS Ecomap Regions: 261B:CC, 263A:CC
TNC Ecoregions: 14:C, 15:C, 16:C


SOURCES
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References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722759#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid, G. Kittel
Version: 25 Apr 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1015 CALIFORNIA COASTAL REDWOOD FOREST (CES206.921)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Long (>500 yrs) Persistence; Forest and Woodland (Treed); Toeslope/Valley Bottom; Mediterranean
[Mediterranean Pluviseasonal-Oceanic]; Intermediate Disturbance Interval; F-Patch/Low Intensity; Needle-Leaved Tree; Sequoia
sempervirens
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Lowland [Lowland]; Sideslope; Marine Sedimentary;
Ustic
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2015; ESLF 4202; ESP 1015


CONCEPT
Summary: This system occurs from the Klamath Mountains south to Monterey Bay, California. At its northern extent, it transitions
into southern examples of the coastal Sitka spruce and western hemlock systems that extend into coastal Alaska. However, the coastal
redwood system generally can be found in areas of lower rainfall but still within the fog belt. In the northern portion, it occurs on
upland slopes and in riparian zones and on riverine terraces that are flooded approximately every 50-100 years. In the southern portion
of the range, annual precipitation may be as little as 50 cm, and the system is limited to coves and ravines. It is commonly found on
moderately well-drained marine sediments (non-metamorphosed siltstones, sandstones, etc.). This system forms the tallest forests in
North America, with individuals reaching 100 m high (tallest being 106-110 m [350-360 feet]). Typically, mature stands of Sequoia
sempervirens produce a deep shade, so understories can be limited, but coarse woody debris from past disturbance can be quite large.
Pseudotsuga menziesii is the common associate among the large trees. Tsuga heterophylla is found in old-growth stands, and
Lithocarpus densiflorus occurs as a subcanopy in almost all stands (possibly as a result of fire suppression). The moist, coastal
Chamaecyparis lawsoniana stands from southwestern Oregon and northwestern California, often mixed with Sequoia sempervirens,
Pseudotsuga menziesii, or Tsuga heterophylla, are included in this system, as ecologically they function in the same way and have the
same overall floristic composition. Shade-tolerant understory species include Rubus parviflorus, Oxalis oregana, Aralia californica,
Mahonia nervosa (= Berberis nervosa), Gaultheria shallon, and many ferns, such as Blechnum spicant, Polystichum spp., and
Polypodium spp. Historically, ground fires likely exposed mineral soil for redwood seed germination. Less frequent disturbance can
result in increases in Tsuga heterophylla in northern occurrences, as it is sensitive to fire and is a decreaser with fire and flood. Fire
suppression has tended to result in increasing abundance of Lithocarpus densiflorus, Umbellularia californica, Alnus rubra, Arbutus
menziesii, and Acer macrophyllum; all respond favorably to fire, flood, wind and slides, becoming more abundant in areas of frequent
disturbance.
Classification Comments: Stands dominated or codominated with Chamaecyparis lawsoniana that are within 25 km (15 miles) of
the coast are part of either California Coastal Redwood Forest (CES206.921) (extreme southern Oregon and northern California) or
North Pacific Hypermaritime Sitka Spruce Forest (CES204.841) (central and northern coastal Oregon). Stands in these areas may or
may not have redwood or Sitka spruce present. Stands away for the coast and not on serpentine soils are considered part of North
Pacific Maritime Mesic-Wet Douglas-Fir-Western Hemlock Forest (CES204.002).
Related Concepts:
• Port Orford-Cedar: 231 (Eyre 1980) Intersecting. Coastal Port Orford-cedar stands occur in this system.
• Redwood: 232 (Eyre 1980) Equivalent


DESCRIPTION
Dynamics: Recent studies are finding that many of these occurrences now have multi-tiered structures with tall-shrub layers and
subcanopies of a variety of other trees, creating fuel ladders which can result is severe fires and increased mortality of Sequoia
sempervirens when fires occur. In addition, Sillett and Van Pelt (2000) and Sillett and Bailey (2003) report that canopies of Sequoia
sempervirens support significant biomass of epiphytic ferns and shrubs that are also contributing to an altered crown structure in these
forests, which is impacting the fire regime.


MEMBERSHIP
Associations:
• Abies concolor - Chamaecyparis lawsoniana - Pseudotsuga menziesii / (Mahonia nervosa) / Achlys triphylla Forest


(CEGL000041, G2)
• Chamaecyparis lawsoniana - Tsuga heterophylla / Gaultheria shallon - Rhododendron macrophyllum Forest (CEGL000045, G1)
• Chamaecyparis lawsoniana - Tsuga heterophylla / Polystichum munitum Forest (CEGL000046, G1)
• Chamaecyparis lawsoniana / Vaccinium ovatum Forest (CEGL000048, G1)
• Sequoia sempervirens - Pseudotsuga menziesii Forest (CEGL003173, GNR)
• Sequoia sempervirens / Lithocarpus densiflorus / Vaccinium ovatum Forest (CEGL003172, G3?)
• Sequoia sempervirens Forest [Placeholder] (CEGL003125, G3?)


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 6







Alliances:
• Chamaecyparis lawsoniana Forest Alliance (A.104)
• Sequoia sempervirens Forest Alliance (A.110)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Hypermaritime Sitka Spruce Forest (CES204.841)


DISTRIBUTION
Range: This system occurs from the Klamath Mountains south to Monterey Bay, California.
Divisions: 206:C
Nations: US
Subnations: CA
Map Zones: 2:C, 3:C, 4:C
USFS Ecomap Regions: 263A:CC, M242A:PP, M261A:CP, M261B:CC
TNC Ecoregions: 14:C, 15:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995, Sillett and Bailey 2003, Sillett and Van Pelt 2000
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722760#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 25 Apr 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1031 CALIFORNIA MONTANE JEFFREY PINE-(PONDEROSA PINE) WOODLAND (CES206.918)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Shrubland (Shrub-dominated); Mediterranean [Mediterranean Xeric-Oceanic];
F-Patch/Low Intensity; Needle-Leaved Tree; Broad-Leaved Evergreen Shrub; Pinus jeffreyi
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Acidic Soil; F-Patch/Medium Intensity; Graminoid
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2031; ESLF 4218; ESP 1031


CONCEPT
Summary: These forests are found on relatively xeric sites in mountains and plateaus from southern Oregon (600-1830 m
[1800-5000 feet] elevation) south into the Sierra Nevada, throughout the Transverse Ranges of California, and into northern Baja
California (1200-2740 m [4000-8300 feet]), Mexico. While the two dominant pines tend to segregate by soil fertility and temperature
regimes, they may co-occur in certain areas (e.g., Modoc Plateau). These stands are more common on the east side of the Sierra
Nevada, although they do occur on the west side. Ponderosa pine and/or Jeffery pine on the west slope with other conifer species are
part of Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland (CES206.916). These are sites where Pinus
ponderosa and/or Pinus jeffreyi are the predominant conifers and other tree species do not occur in high abundance, if at all. Pinus
jeffreyi is more tolerant of colder, drier and poorer sites and replaces Pinus ponderosa as the dominant at higher elevations. In the
north, Pinus jeffreyi may be replaced by Pinus washoensis (Carson Range and Warner Mountains). Throughout California, pure stands
of ponderosa pine are relatively uncommon. Only on the Modoc Plateau do these pines co-occur in mixed stands. Juniperus
occidentalis (both var. australis [in the south] and var. occidentalis ) can co-occur in these stands but typically is not dominant. On
moister and cooler sites, Abies concolor can be present in some stands. There can be well-developed shrub understories with strong
Great Basin affinities; species can include Artemisia tridentata, Purshia tridentata, Symphoricarpos rotundifolius var. parishii (=
Symphoricarpos parishii), Arctostaphylos patula, Ceanothus cordulatus, Ceanothus prostratus, Ceanothus integerrimus, Chrysolepis
sempervirens, Eriogonum wrightii, Quercus vacciniifolia, and Lupinus elatus. Cercocarpus ledifolius is common on steeper slopes
throughout the range. Historically, frequent localized ground fires maintained these systems. Stands of ponderosa pine on the east side
of the Cascades transition into East Cascades Oak-Ponderosa Pine Forest and Woodland (CES204.085), or Northern Rocky Mountain
Ponderosa Pine Woodland and Savanna (CES306.030) north of the Warm Springs Reservation of central Oregon.
Classification Comments: Pinus ponderosa forests with Calocedrus decurrens found on the west side of the Sierra Nevada and in
the Klamath Mountains are accommodated in Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland
(CES206.916).
Related Concepts:
• Bitterbrush (210) (Shiflet 1994) Intersecting. SRM type includes stands of open P. jeffreyi over Purshia tridentata.
• Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting. This ecological system includes Ponderosa pine in the Sierra Nevada of


California.
• Jeffrey Pine: 247 (Eyre 1980) Broader
• Pacific Ponderosa Pine: 245 (Eyre 1980) Intersecting. Ponderosa pine stands in the Sierras and Klamaths are included in this


ecological system.


MEMBERSHIP
Associations:
• Pinus jeffreyi - Abies concolor / Symphoricarpos rotundifolius / Elymus elymoides Woodland (CEGL008631, G3?)
• Pinus jeffreyi - Pinus monophylla Woodland (CEGL008629, GNR)
• Pinus jeffreyi - Quercus chrysolepis / Arctostaphylos viscida Woodland (CEGL003156, GNR)
• Pinus jeffreyi / Arctostaphylos patula Woodland (CEGL008627, G4?)
• Pinus jeffreyi / Ceanothus cordulatus Woodland (CEGL008628, G3?)
• Pinus jeffreyi / Cercocarpus ledifolius Woodland (CEGL008626, GNR)
• Pinus jeffreyi / Chrysolepis sempervirens Woodland (CEGL008625, G3?)
• Pinus jeffreyi / Purshia tridentata Woodland (CEGL008624, G3G4)
• Pinus jeffreyi / Quercus vacciniifolia Sierra Nevada Woodland (CEGL008714, GNR)
• Pinus jeffreyi Woodland [Placeholder] (CEGL002769, GNR)
Alliances:
• Pinus jeffreyi Woodland Alliance (A.541)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• East Cascades Oak-Ponderosa Pine Forest and Woodland (CES204.085)
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• Northern Rocky Mountain Ponderosa Pine Woodland and Savanna (CES306.030)
Adjacent Ecological System Comments: Stands of ponderosa pine on the east side of the Cascades transition into East Cascades
Oak-Ponderosa Pine Forest and Woodland (CES204.085), or Northern Rocky Mountain Ponderosa Pine Woodland and Savanna
(CES306.030) north of the Warm Springs Reservation of central Oregon.


DISTRIBUTION
Range: This system occurs in foothills and mountains from southern Oregon south into the Sierra Nevada, throughout the Transverse
Ranges of California and into northern Baja California, Mexico.
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX), NV, OR
Map Zones: 2:C, 3:P, 4:C, 5:P, 6:C, 7:C, 12:C, 13:?
USFS Ecomap Regions: 263A:CC, 341D:CC, 342B:CC, M242A:PP, M242B:PP, M242C:PP, M261A:CC, M261B:CC, M261C:CP,
M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions: 5:C, 12:C, 14:C, 15:C, 16:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722763#references
Description Author: P. Comer, T. Keeler-Wolf, mod. G. Kittel
Version: 25 Apr 2006 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1017 COLUMBIA PLATEAU WESTERN JUNIPER WOODLAND AND SAVANNA (CES304.082)


CLASSIFIERS
Classification Status: Standard


Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Forest and Woodland (Treed); Ridge/Summit/Upper Slope;
Aridic; Juniperus occidentalis
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2017; ESLF 4204; ESP 1017


CONCEPT
Summary: This woodland system is found along the northern and western margins of the Great Basin, from southwestern Idaho,
along the eastern foothills of the Cascades, south to the Modoc Plateau of northeastern California. Elevations range from under 200 m
along the Columbia River in central Washington to over 1500 m. Generally soils are medium-textured, with abundant coarse
fragments, and derived from volcanic parent materials. In central Oregon, the center of distribution, all aspects and slope positions
occur. Where this system grades into relatively mesic forest or grassland habitats, these woodlands become restricted to rock outcrops
or escarpments with excessively drained soils. Pinus monophylla is not present in this region, so Juniperus occidentalis is the only tree
species, although Pinus ponderosa or Pinus jeffreyi may be present in some stands. Cercocarpus ledifolius may occasionally
codominate. Artemisia tridentata is the most common shrub; others are Purshia tridentata, Ericameria nauseosa, Chrysothamnus
viscidiflorus, Ribes cereum, and Tetradymia spp. Graminoids include Carex filifolia, Festuca idahoensis, Poa secunda, and
Pseudoroegneria spicata. These woodlands are generally restricted to rocky areas where fire frequency is low. Throughout much of its
range, fire exclusion and removal of fine fuels by grazing livestock have reduced fire frequency and allowed Juniperus occidentalis
seedlings to colonize adjacent alluvial soils and expand into the shrub-steppe and grasslands. Juniperus occidentalis savanna may
occur on the drier edges of the woodland where trees are intermingling with or invading the surrounding grasslands and where local
edaphic or climatic conditions favor grasslands over shrublands.
Classification Comments: These woodlands are composed of two very different types. There are old-growth Juniperus occidentalis
woodlands with trees and stands often over 1000 years old, with fairly well-spaced trees with rounded crowns. There are also large
areas where juniper has expanded into sagebrush steppe and bunchgrass-dominated areas, with young, pointed-crowned trees growing
closely together. Currently, these two very different types are about equally distributed across the landscape, with Juniperus
occidentalis continuing to expand, either from the combination of fire exclusion, past grazing or climate change. Juniperus
occidentalis has also expanded into Pinus ponderosa and Pinus ponderosa - Pinus contorta stands in central Oregon.
Related Concepts:
• Western Juniper - Big Sagebrush - Bluebunch Wheatgrass (107) (Shiflet 1994) Broader. Most of this SRM type corresponds to this


ecological system.
• Western Juniper: 238 (Eyre 1980) Equivalent


MEMBERSHIP
Associations:
• Juniperus occidentalis / Achnatherum thurberianum Woodland (CEGL002635, G2)
• Juniperus occidentalis / Artemisia arbuscula / Festuca idahoensis Wooded Herbaceous Vegetation (CEGL001716, G3?)
• Juniperus occidentalis / Artemisia arbuscula / Poa secunda Wooded Herbaceous Vegetation (CEGL001715, G2)
• Juniperus occidentalis / Artemisia arbuscula / Pseudoroegneria spicata Wooded Herbaceous Vegetation (CEGL001717, G3G4)
• Juniperus occidentalis / Artemisia rigida / Poa secunda Wooded Herbaceous Vegetation (CEGL001718, G2G3)
• Juniperus occidentalis / Artemisia tridentata - Purshia tridentata Wooded Herbaceous Vegetation (CEGL001722, G4Q)
• Juniperus occidentalis / Artemisia tridentata / Carex filifolia Wooded Herbaceous Vegetation (CEGL001719, G1)
• Juniperus occidentalis / Artemisia tridentata / Festuca idahoensis Wooded Herbaceous Vegetation (CEGL001720, G3)
• Juniperus occidentalis / Artemisia tridentata / Pseudoroegneria spicata Wooded Herbaceous Vegetation (CEGL001721, G3G4)
• Juniperus occidentalis / Artemisia tridentata ssp. vaseyana Woodland (CEGL000723, G4)
• Juniperus occidentalis / Cercocarpus ledifolius - Symphoricarpos oreophilus Woodland (CEGL000726, G2)
• Juniperus occidentalis / Cercocarpus ledifolius / Carex geyeri Wooded Herbaceous Vegetation (CEGL000724, G2)
• Juniperus occidentalis / Cercocarpus ledifolius / Leymus cinereus Wooded Herbaceous Vegetation (CEGL001723, G1Q)
• Juniperus occidentalis / Cercocarpus ledifolius / Pseudoroegneria spicata Woodland (CEGL000725, G4)
• Juniperus occidentalis / Festuca idahoensis Wooded Herbaceous Vegetation (CEGL001724, G2)
• Juniperus occidentalis / Poa secunda - Achnatherum occidentale Wooded Herbaceous Vegetation (CEGL001727, GU)
• Juniperus occidentalis / Pseudoroegneria spicata Wooded Herbaceous Vegetation (CEGL001728, G3)
• Juniperus occidentalis / Purshia tridentata / Festuca idahoensis - Pseudoroegneria spicata Wooded Herbaceous Vegetation


(CEGL002622, G3)
Alliances:
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• Juniperus occidentalis Wooded Herbaceous Alliance (A.1500)
• Juniperus occidentalis Wooded Tall Herbaceous Alliance (A.1489)
• Juniperus occidentalis Woodland Alliance (A.535)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• Inter-Mountain Basins Big Sagebrush Steppe (CES304.778)
Adjacent Ecological System Comments: This system likely represents a transition between adjacent woodlands and Inter-Mountain
Basins Big Sagebrush Steppe (CES304.778).


DISTRIBUTION
Range: This woodland and savanna system is found along the northern and western margins of the Great Basin, from southwestern
Idaho, along the eastern foothills of the Cascades, south to the Modoc Plateau of northeastern California. It also occurs in scattered
localities of northern Nevada and south-central Washington.
Divisions: 304:C
Nations: US
Subnations: CA, ID, NV, OR, WA
Map Zones: 6:C, 7:C, 9:C, 12:C, 18:C
USFS Ecomap Regions: 331A:??, 341G:CC, 342B:CC, 342C:CC, 342D:CP, 342H:CC, 342I:CC, 342J:CC, M242C:CC, M261A:C?,
M261D:CC, M261E:CP, M261G:CC, M332G:CC
TNC Ecoregions: 6:C, 7:C, 68:C


SOURCES
References: Barbour and Major 1988, Holland and Keil 1995, Johnson and Clausnitzer 1992, Volland 1976, West et al. 1998,
Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740155#references
Description Author: NatureServe Western Ecology Team
Version: 08 Sep 2004 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1018 EAST CASCADES MESIC MONTANE MIXED-CONIFER FOREST AND WOODLAND (CES204.086)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Long (>500 yrs) Persistence; Forest and Woodland (Treed); Udic; Very Long Disturbance Interval;
F-Landscape/Medium Intensity; Needle-Leaved Tree; Abies grandis - Mixed; Tsuga heterophylla, Thuja plicata; Pseudotsuga
menziesii
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Sideslope; Toeslope/Valley Bottom; Temperate
[Temperate Continental]; Mesotrophic Soil
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2018; ESLF 4205; ESP 1018


CONCEPT
Summary: This ecological system occurs on the upper east slopes of the Cascades in Washington, south of Lake Chelan and south to
Mount Hood in Oregon. Elevations range from 610 to 1220 m (2000-4000 feet) in a very restricted range occupying less than 5% of
the forested landscape in the east Cascades. This system is associated with a submesic climate regime with annual precipitation
ranging from 100 to 200 cm (40-80 inches) and maximum winter snowpacks that typically melt off in spring at lower elevations. This
ecological system is composed of variable montane coniferous forests typically below Pacific silver fir forests along the crest east of
the Cascades. This system also includes montane forests along rivers and slopes, and in mesic "coves" which were historically
protected from wildfires. Most occurrences of this system are dominated by a mix of Pseudotsuga menziesii with Abies grandis and/or
Tsuga heterophylla. Several other conifers can dominate or codominate, including Thuja plicata, Pinus contorta, Pinus monticola, and
Larix occidentalis. Abies grandis and other fire-sensitive, shade-tolerant species dominate forests on many sites once dominated by
Pseudotsuga menziesii and Pinus ponderosa, which were formerly maintained by wildfire. They are very productive forests in the
eastern Cascades which have been priority stands for timber production. Mahonia nervosa, Linnaea borealis, Paxistima myrsinites,
Acer circinatum, Spiraea betulifolia, Symphoricarpos hesperius, Cornus nuttallii, Rubus parviflorus, and Vaccinium membranaceum
are common shrub species. The composition of the herbaceous layer reflects local climate and degree of canopy closure and contains
species more restricted to the Cascades, for example, Achlys triphylla, Anemone deltoidea, and Vancouveria hexandra. Typically,
stand-replacement fire-return intervals are 150-500 years with moderate-severity fire-return intervals of 50-100 years.
Classification Comments: Includes Tsuga heterophylla and Thuja plicata associations and moister Abies grandis associations in
eastern Cascades.
Similar Ecological Systems:
• Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
Related Concepts:
• Grand Fir: 213 (Eyre 1980) Intersecting. Grand fir stands are an important component of this ecological system.
• Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting
• Western Hemlock: 224 (Eyre 1980) Intersecting. 80% W. Hemlock
• Western Larch: 212 (Eyre 1980) Intersecting. Western larch stands are a seral component of this ecological system.
• Western Redcedar - Western Hemlock: 227 (Eyre 1980) Intersecting
• Western Redcedar: 228 (Eyre 1980) Intersecting


DESCRIPTION
Dynamics: Landfire VDDT models: R#MCONm Eastside mixed conifer moist (GF/DF) model is applied with stages A-B-E.


MEMBERSHIP
Associations:
• Abies concolor - Pinus contorta / Carex pensylvanica - Achnatherum occidentale Forest (CEGL000256, G3)
• Abies grandis - Picea engelmannii / Maianthemum stellatum Forest (CEGL000278, G2)
• Abies grandis - Pseudotsuga menziesii / Trientalis borealis ssp. latifolia Forest (CEGL000040, G3)
• Abies grandis - Thuja plicata / Achlys triphylla Forest (CEGL002669, G2)
• Abies grandis - Tsuga heterophylla / Clintonia uniflora Forest (CEGL000286, G2)
• Abies grandis / Acer circinatum Forest (CEGL000266, G4)
• Abies grandis / Achlys triphylla Forest (CEGL000268, G3)
• Abies grandis / Arctostaphylos nevadensis Woodland (CEGL000915, G2G3)
• Abies grandis / Chrysolepis chrysophylla Forest (CEGL000038, G1)
• Abies grandis / Polemonium pulcherrimum Forest (CEGL000039, G3)
• Abies grandis / Symphoricarpos albus Forest (CEGL000282, G3?)
• Abies grandis / Vaccinium membranaceum - Achlys triphylla Forest (CEGL000291, G2G3)
Alliances:
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• Abies concolor Forest Alliance (A.152)
• Abies grandis Forest Alliance (A.153)
• Abies grandis Woodland Alliance (A.558)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001)
• North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097)
• North Pacific Mountain Hemlock Forest (CES204.838)
• Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
• Rocky Mountain Subalpine Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830)
Adjacent Ecological System Comments: This system lies between and interfingers with the higher North Pacific Mountain
Hemlock Forest (CES204.838), North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097) or Rocky Mountain Subalpine
Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830) and the lower Northern Rocky Mountain Dry-Mesic Montane Mixed
Conifer Forest (CES306.805). Westward in the Columbia River Gorge, this system merges with North Pacific Maritime Dry-Mesic
Douglas-fir-Western Hemlock Forest (CES204.001).


DISTRIBUTION
Range: This ecological system occurs on the upper east slopes of the Cascades in Washington, south of Lake Chelan and south to
Mount Hood in Oregon.
Divisions: 204:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 7:C, 9:P
USFS Ecomap Regions: 242A:CC, 342H:CP, 342I:CC, M242B:CC, M242C:CC, M242D:CC, M261G:CC
TNC Ecoregions: 4:C


SOURCES
References: Hessburg et al. 1999, Hessburg et al. 2000, Lillybridge et al. 1995, Topik 1989, Topik et al. 1988, Western Ecology
Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740349#references
Description Author: G. Kittel, mod. C. Chappell and M.S. Reid
Version: 31 Mar 2005 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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1060 EAST CASCADES OAK-PONDEROSA PINE FOREST AND WOODLAND (CES204.085)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Ridge/Summit/Upper Slope; Very Shallow Soil; Mineral: W/ A-Horizon <10 cm; Aridic; Intermediate
Disturbance Interval [Periodicity/Polycyclic Disturbance]; F-Patch/Medium Intensity
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Montane [Montane]; Montane [Lower Montane]; Forest and Woodland
(Treed); Temperate [Temperate Continental]; Circumneutral Soil; F-Landscape/Low Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes: EVT 2060; ESLF 4301; ESP 1060


CONCEPT
Summary: This narrowly restricted ecological system appears at or near lower treeline in foothills of the eastern Cascades in
Washington and Oregon within 65 km (40 miles) of the Columbia River Gorge. It also appears in the adjacent Columbia Plateau
ecoregion. Elevations range from 460 to 1920 m. Most occurrences of this system are dominated by a mix of Quercus garryana and
Pinus ponderosa or Pseudotsuga menziesii. Isolated, taller Pinus ponderosa or Pseudotsuga menziesii over Quercus garryana trees
characterize parts of this system. Clonal Quercus garryana can create dense patches across a grassy landscape or can dominate open
woodlands or savannas. The understory may include dense stands of shrubs or, more often, be dominated by grasses, sedges or forbs.
Shrub-steppe shrubs may be prominent in some stands and create a distinct tree / shrub / sparse grassland habitat, including Purshia
tridentata, Artemisia tridentata, Artemisia nova, and Chrysothamnus viscidiflorus. Understories are generally dominated by
herbaceous species, especially graminoids. Mesic sites have an open to closed sodgrass understory dominated by Calamagrostis
rubescens, Carex geyeri, Carex rossii, Carex inops, or Elymus glaucus. Drier savanna and woodland understories typically contain
bunchgrass steppe species such as Festuca idahoensis or Pseudoroegneria spicata. Common exotic grasses that often appear in high
abundance are Bromus tectorum and Poa bulbosa. These woodlands occur at the lower treeline/ecotone between Artemisia spp. or
Purshia tridentata steppe or shrubland and Pinus ponderosa and/or Pseudotsuga menziesii forests or woodlands. In the Columbia
River Gorge, this system appears as small to large patches in transitional areas in the Little White Salmon and White Salmon river
drainages in Washington and Hood River, Rock Creek, Moiser Creek, Mill Creek, Threemile Creek, Fifteen Mile Creek, and White
River drainages in Oregon. Quercus garryana can create dense patches often associated with grassland or shrubland balds within a
closed Pseudotsuga menziesii forest landscape. Commonly the understory is shrubby and composed of Ceanothus integerrimus,
Holodiscus discolor, Symphoricarpos albus, and Toxicodendron diversilobum. Fire plays an important role in creating vegetation
structure and composition in this habitat. Decades of fire suppression have led to invasion by Pinus ponderosa along lower treeline
and by Pseudotsuga menziesii in the gorge and other oak patches on xeric sites in the east Cascade foothills. In the past, most of the
habitat experienced frequent low-severity fires that maintained woodland or savanna conditions. The mean fire-return interval is 20
years, although variable. Soil drought plays a role, maintaining an open tree canopy in part of this dry woodland habitat.
Classification Comments: Mapping this system presents a typical scale problem. Areas of pure ponderosa pine are found directly
adjacent to oak stands. This system is a matrix type with stands of Pinus ponderosa, Quercus garryana, Pinus ponderosa -
(Pseudotsuga menziesii) - Quercus garryana; still need to get a mapping protocol and concept to distinguish Pseudotsuga menziesii
with Quercus garryana patches in the east gorge White Salmon. The Little White Salmon drainage near Augspurger Mountain is the
transition area between North Pacific Oak Woodland (CES204.852) and this system (Dog Mountain is the westernmost in
Washington).
Related Concepts:
• Interior Ponderosa Pine: 237 (Eyre 1980) Broader
• Oregon White Oak: 233 (Eyre 1980) Broader


DESCRIPTION
Dynamics: Fire plays an important role in creating vegetation structure and composition in this habitat. Decades of fire suppression
have led to invasion by Pinus ponderosa along lower treeline and by Pseudotsuga menziesii in the gorge and other oak patches on
xeric sites in the east Cascade foothills. Most of the habitat experienced frequent low-severity fires that maintained woodland or
savanna conditions. The mean fire-return interval is 20 years, although variable. Landfire VDDT models: #R OAP1 Oregon White
Oak-Ponderosa Pine model describes general successional pathways treating drier pine succession separate from more mesic
Douglas-fir pathways.


MEMBERSHIP
Associations:
• Pinus ponderosa - Quercus garryana / Balsamorhiza sagittata Woodland (CEGL000881, G2)
• Pinus ponderosa - Quercus garryana / Carex geyeri Woodland (CEGL000882, G2G3)
• Pinus ponderosa - Quercus garryana / Purshia tridentata Woodland (CEGL000883, G3)
• Pinus ponderosa - Quercus garryana / Symphoricarpos albus Woodland (CEGL000884, G2G3)


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 14







• Pseudotsuga menziesii - Quercus garryana / Symphoricarpos albus Woodland (CEGL000929, G2G3)
• Quercus garryana / Carex geyeri Woodland (CEGL000549, G1G2)
• Quercus garryana / Elymus glaucus Woodland (CEGL000550, G1G2)
• Quercus garryana / Festuca idahoensis Woodland (CEGL000551, G1?)
• Quercus garryana / Pseudoroegneria spicata Woodland (CEGL000552, G1G2)
• Quercus garryana / Symphoricarpos albus Woodland (CEGL000553, G2G3)
Alliances:
• Pinus ponderosa - Quercus garryana Woodland Alliance (A.689)
• Pseudotsuga menziesii - Quercus garryana Woodland Alliance (A.688)
• Quercus garryana Woodland Alliance (A.630)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• California Montane Jeffrey Pine-(Ponderosa Pine) Woodland (CES206.918)


DISTRIBUTION
Range: This narrowly restricted ecological system appears at or near lower treeline in foothills of the eastern Cascades in Washington
and Oregon within 65 km (40 miles) of the Columbia River Gorge. It also appears in the adjacent Columbia Plateau ecoregion.
Disjunct occurrences in Klamath and Siskiyou counties, Oregon, have more sagebrush and bitterbrush in the understory, along with
other shrubs.
Divisions: 204:C; 304:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 7:C, 8:C
USFS Ecomap Regions: 342H:CC, 342I:CC, M242B:C?, M242C:CC, M242D:CC
TNC Ecoregions: 4:C, 6:C


SOURCES
References: John and Tart 1986, Lillybridge et al. 1995, Topik et al. 1988, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740345#references
Description Author: G. Kittel, mod. C. Chappell and M.S. Reid
Version: 23 Jan 2006 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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1019 GREAT BASIN PINYON-JUNIPER WOODLAND (CES304.773)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Lower Montane]; Foothill(s); Lowland [Foothill]; Piedmont; Plateau; Forest and Woodland
(Treed); Ridge/Summit/Upper Slope; Aridic; Pinus monophylla, Juniperus osteosperma
Non-Diagnostic Classifiers: Sideslope; Temperate [Temperate Continental]; Alkaline Soil; Long Disturbance Interval;
F-Patch/Medium Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2019; ESLF 4206; ESP 1019


CONCEPT
Summary: This ecological system occurs on dry mountain ranges of the Great Basin region and eastern foothills of the Sierra
Nevada. It is typically found at lower elevations ranging from 1600-2600 m. These woodlands occur on warm, dry sites on mountain
slopes, mesas, plateaus and ridges. Severe climatic events occurring during the growing season, such as frosts and drought, are thought
to limit the distribution of pinyon-juniper woodlands to relatively narrow altitudinal belts on mountainsides. Woodlands dominated by
a mix of Pinus monophylla and Juniperus osteosperma, pure or nearly pure occurrences of Pinus monophylla, or woodlands
dominated solely by Juniperus osteosperma comprise this system. Cercocarpus ledifolius is a common associate. On the east slope of
the Sierras in California, Pinus jeffreyi and Juniperus occidentalis var. australis may be components of these woodlands. Understory
layers are variable. Associated species include shrubs such as Arctostaphylos patula, Artemisia arbuscula, Artemisia nova, Artemisia
tridentata, Cercocarpus ledifolius, Cercocarpus intricatus, Coleogyne ramosissima, Quercus gambelii, Quercus turbinella, and bunch
grasses Hesperostipa comata, Festuca idahoensis, Pseudoroegneria spicata, Leymus cinereus (= Elymus cinereus), and Poa
fendleriana. This system occurs at lower elevations than Colorado Plateau Pinyon-Juniper Woodland (CES304.767) where sympatric.
Similar Ecological Systems:
• Colorado Plateau Pinyon-Juniper Woodland (CES304.767)
• Inter-Mountain Basins Juniper Savanna (CES304.782)
Related Concepts:
• Juniper - Pinyon Woodland (412) (Shiflet 1994) Broader
• Pinyon - Juniper: 239 (Eyre 1980) Broader


MEMBERSHIP
Associations:
• Juniperus osteosperma / Artemisia arbuscula Woodland (CEGL002757, G5)
• Juniperus osteosperma / Artemisia nova / Rock Woodland (CEGL000729, G5)
• Juniperus osteosperma / Artemisia nova Woodland (CEGL000728, G5?)
• Juniperus osteosperma / Artemisia tridentata / Achnatherum hymenoides Woodland (CEGL000731, G4G5)
• Juniperus osteosperma / Bromus tectorum Semi-natural Woodland (CEGL002817, GNA)
• Juniperus osteosperma / Cercocarpus intricatus Woodland (CEGL000733, GNR)
• Juniperus osteosperma / Pseudoroegneria spicata Woodland (CEGL000738, G4)
• Juniperus osteosperma / Sparse Understory Woodland (CEGL000732, GNRQ)
• Juniperus scopulorum Temporarily Flooded Woodland [Placeholder] (CEGL002777, G1)
• Pinus edulis - Juniperus osteosperma / Atriplex spp. Woodland [Provisional] (CEGL002366, GNR)
• Pinus edulis - Juniperus osteosperma / Bromus tectorum Semi-natural Woodland (CEGL002367, GNA)
• Pinus edulis - Juniperus osteosperma / Sparse Understory Woodland (CEGL002148, G5)
• Pinus monophylla - Juniperus osteosperma - Quercus gambelii / Artemisia tridentata Woodland (CEGL000837, G4?)
• Pinus monophylla - Juniperus osteosperma / (Shepherdia rotundifolia, Amelanchier utahensis) Woodland (CEGL002942, GNR)
• Pinus monophylla - Juniperus osteosperma / Artemisia arbuscula Woodland (CEGL000830, G5)
• Pinus monophylla - Juniperus osteosperma / Artemisia nova Woodland (CEGL000831, G5?)
• Pinus monophylla - Juniperus osteosperma / Artemisia tridentata ssp. vaseyana / Pseudoroegneria spicata Woodland


(CEGL000833, G1)
• Pinus monophylla - Juniperus osteosperma / Artemisia tridentata Woodland (CEGL000832, G5?)
• Pinus monophylla - Juniperus osteosperma / Cercocarpus ledifolius / Pseudoroegneria spicata Woodland (CEGL000834, G1)
• Pinus monophylla - Juniperus osteosperma / Cercocarpus montanus - Quercus gambelii Woodland [Provisional] (CEGL002968,


GNR)
• Pinus monophylla - Juniperus osteosperma / Coleogyne ramosissima Woodland [Provisional] (CEGL002971, GNR)
• Pinus monophylla - Juniperus osteosperma / Gutierrezia sarothrae / Pleuraphis jamesii Woodland [Provisional] (CEGL002970,


GNR)
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• Pinus monophylla - Juniperus osteosperma / Hesperostipa comata Woodland (CEGL002969, GNR)
• Pinus monophylla - Juniperus osteosperma / Leymus cinereus Wooded Herbaceous Vegetation (CEGL000835, G1Q)
• Pinus monophylla - Juniperus osteosperma / Prunus virginiana Woodland (CEGL000836, G1Q)
• Pinus monophylla - Juniperus osteosperma / Quercus turbinella Woodland (CEGL002941, GNR)
• Pinus monophylla - Quercus gambelii / Artemisia tridentata Woodland (CEGL000838, G4?)
• Pinus monophylla / Amelanchier alnifolia / Arctostaphylos patula Woodland (CEGL000826, G3G4)
• Pinus monophylla / Artemisia tridentata / Elymus elymoides Woodland [Provisional] (CEGL003154, GNR)
• Pinus monophylla / Artemisia tridentata Woodland (CEGL000827, G5)
• Pinus monophylla / Cercocarpus ledifolius / Artemisia tridentata - Purshia tridentata Woodland [Provisional] (CEGL003152,


GNR)
• Pinus monophylla / Cercocarpus ledifolius Woodland (CEGL000828, G5)
• Pinus monophylla / Ribes velutinum Woodland [Provisional] (CEGL003153, GNR)
• Pinus monophylla / Symphoricarpos oreophilus - Artemisia tridentata Woodland (CEGL000839, G5)
• Pinus monophylla Woodland (CEGL000825, G5)
• Quercus turbinella - Juniperus osteosperma Shrubland (CEGL000981, G4?)
Alliances:
• Juniperus osteosperma Woodland Alliance (A.536)
• Juniperus scopulorum Temporarily Flooded Woodland Alliance (A.563)
• Pinus edulis - (Juniperus spp.) Woodland Alliance (A.516)
• Pinus monophylla - (Juniperus osteosperma) Woodland Alliance (A.543)
• Pinus monophylla Wooded Tall Herbaceous Alliance (A.1487)
• Quercus turbinella Shrubland Alliance (A.793)


DISTRIBUTION
Range: This system occurs on dry mountain ranges of the Great Basin region and eastern foothills of the Sierra Nevada, typically at
lower elevations ranging from 1600-2600 m.
Divisions: 206:C; 304:C
Nations: US
Subnations: CA, ID, NV, UT
Map Zones: 4:C, 6:C, 7:?, 9:C, 12:C, 13:C, 14:C, 15:C, 16:C, 17:C, 18:C, 23:C
USFS Ecomap Regions: 313A:CC, 322A:CC, 322B:CC, 341A:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC,
342D:CC, 342J:CC, M242C:??, M261D:C?, M261E:CC, M261G:CC, M331D:CC, M341A:CC, M341C:CC, M341D:CC
TNC Ecoregions: 6:C, 11:C, 12:C, 18:C


SOURCES
References: Barbour and Major 1977, Comer et al. 2003, Holland and Keil 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722899#references
Description Author: T. Keeler-Wolf and M.S. Reid
Version: 07 Oct 2005 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1062 INTER-MOUNTAIN BASINS CURL-LEAF MOUNTAIN MAHOGANY WOODLAND AND SHRUBLAND (CES304.772)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Aridic; Cercocarpus ledifolius
Non-Diagnostic Classifiers: Foothill(s); Piedmont; Plateau; Forest and Woodland (Treed); Shrubland (Shrub-dominated);
Ridge/Summit/Upper Slope; Sideslope; Temperate [Temperate Continental]; Long Disturbance Interval; F-Patch/Medium Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes: EVT 2062; ESLF 4303; ESP 1062


CONCEPT
Summary: This ecological system occurs in hills and mountain ranges of the Intermountain West basins from the eastern foothills of
the Sierra Nevada northeast to the foothills of the Bighorn Mountains. It typically occurs from 600 m to over 2650 m in elevation on
rocky outcrops or escarpments and forms small- to large-patch stands in forested areas. Most stands occur as shrublands on ridges and
steep rimrock slopes, but they may be composed of small trees in steppe areas. Scattered junipers or pines may also occur. This system
includes both woodlands and shrublands dominated by Cercocarpus ledifolius. Artemisia tridentata ssp. vaseyana, Purshia tridentata,
with species of Arctostaphylos, Ribes, or Symphoricarpos are often present. Undergrowth is often very sparse and dominated by bunch
grasses, usually Pseudoroegneria spicata and Festuca idahoensis. Cercocarpus ledifolius is a slow-growing, drought-tolerant species
that generally does not resprout after burning and needs the protection from fire that rocky sites provide.
Related Concepts:
• Curlleaf Mountain-Mahogany (415) (Shiflet 1994) Finer
• Curlleaf Mountain-Mahogany - Bluebunch Wheatgrass (322) (Shiflet 1994) Finer


MEMBERSHIP
Associations:
• Artemisia arbuscula - Cercocarpus ledifolius / Pseudoroegneria spicata - Poa secunda Shrubland (CEGL001487, G4Q)
• Cercocarpus ledifolius / Artemisia tridentata ssp. vaseyana Woodland (CEGL001022, G3)
• Cercocarpus ledifolius / Artemisia tridentata Woodland (CEGL000960, G3G4)
• Cercocarpus ledifolius / Calamagrostis rubescens Woodland (CEGL000961, G2)
• Cercocarpus ledifolius / Festuca idahoensis Woodland (CEGL000962, G3)
• Cercocarpus ledifolius / Holodiscus dumosus Woodland (CEGL000963, G1G2)
• Cercocarpus ledifolius / Leymus salinus ssp. salmonis Woodland (CEGL000964, G2Q)
• Cercocarpus ledifolius / Mahonia repens Shrubland (CEGL000965, GNR)
• Cercocarpus ledifolius / Prunus virginiana Shrubland (CEGL000966, G4)
• Cercocarpus ledifolius / Pseudoroegneria spicata - Festuca idahoensis Woodland (CEGL000968, G3G4)
• Cercocarpus ledifolius / Pseudoroegneria spicata Shrubland (CEGL000967, G4Q)
• Cercocarpus ledifolius / Symphoricarpos longiflorus Shrubland (CEGL000969, G4)
• Cercocarpus ledifolius / Symphoricarpos oreophilus Woodland (CEGL000970, G2)
• Cercocarpus ledifolius Woodland [Placeholder] (CEGL003038, G4?)
Alliances:
• Cercocarpus ledifolius Shrubland Alliance (A.828)
• Cercocarpus ledifolius Woodland Alliance (A.586)


DISTRIBUTION
Range: This system occurs in hills and mountain ranges of the Intermountain West basins from the eastern foothills of the Sierra
Nevada northeast to the foothills of the Bighorn Mountains.
Divisions: 206:?; 304:C; 306:C
Nations: US
Subnations: CA, CO, ID, MT, NV, OR, UT, WY
Map Zones: 6:P, 7:C, 8:C, 9:C, 10:C, 12:C, 16:C, 17:C, 18:C, 19:C, 21:C, 22:C, 23:?, 29:C, 30:?
USFS Ecomap Regions: 313A:CC, 331A:CC, 331G:CC, 341A:CC, 341B:CP, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC,
342C:CC, 342D:CC, 342E:CC, 342F:CP, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242C:CC, M261E:CC, M261G:CC, M331A:C?,
M331B:CC, M331D:CC, M331E:CC, M331J:C?, M332A:CC, M332B:C?, M332D:C?, M332E:CC, M332F:CC, M332G:CC,
M333D:PP, M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 6:P, 9:C, 10:P, 11:C, 12:C


SOURCES
References: Comer et al. 2003, Dealy 1975, Dealy 1978, Knight 1994, Knight et al. 1987, Lewis 1975b, Mueggler and Stewart 1980
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Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722900#references
Description Author: NatureServe Western Ecology Team
Version: 25 Jan 2007 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1020 INTER-MOUNTAIN BASINS SUBALPINE LIMBER-BRISTLECONE PINE WOODLAND (CES304.790)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Upper Montane]; Montane [Montane]; Forest and Woodland (Treed); Ridge; Ridge/Summit/Upper
Slope; Temperate [Temperate Continental]; Xeric; Pinus longaeva, P. flexilis
Non-Diagnostic Classifiers: Calcareous
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2020; ESLF 4207; ESP 1020


CONCEPT
Summary: This ecological system extends from the Mojave Desert and Sierra Nevada across the central Great Basin to the central
Wasatch and western Uinta mountains. These open woodlands are typically found on high-elevation ridges and rocky slopes above
subalpine forests and woodlands. Site are harsh, exposed to desiccating winds with rocky substrates and a short growing season that
limit plant growth. Parent materials include dolomitic, limestone or granitic rocks. Occurrences can be found on all aspects but are
more common on southwestern exposures on steep convex slopes and ridges between 2530 and 3600 m (8300-12,000 feet). Stands are
strongly dominated by Pinus flexilis and/or Pinus longaeva. Pinus monophylla may be present in lower-elevation stands. If present,
shrub and herbaceous layers are generally sparse and composed of xeric shrubs, graminoids and cushion plants. Associated species
may include Antennaria rosea, Arenaria kingii, Artemisia tridentata, Cercocarpus intricatus, Chamaebatiaria millefolium,
Cymopterus cinerarius, Elymus elymoides, Erigeron pygmaeus, Eriogonum ovalifolium, Festuca brachyphylla, Koeleria macrantha,
Leptodactylon pungens, Ribes cereum, or Ribes montigenum.
Related Concepts:
• Bristlecone Pine: 209 (Eyre 1980) Broader
• Limber Pine: 219 (Eyre 1980) Intersecting


DESCRIPTION
Environment: The bristlecone pine-limber pine woodland ecological system denotes some of the driest and windiest sites capable of
supporting trees other than Juniperus. Sites are typically xeric on exposed, windswept rocky slopes and ridges. It can be found on all
aspects but is more common on southwestern exposures on steep convex slopes and ridges between 2530 and 3600 m (8300-12,000
feet). It commonly represents a topographic or edaphic climax within the Abies lasiocarpa and upper Pseudotsuga menziesii zones.


This system occurs on a variety of substrates but is best represented on colluvium derived from limestone and dolomite or Tertiary and
Cretaceous sandstone. A characteristic feature is the predominance of bare soil; almost all sites have between 25 and 50% bare
ground. Consequently, litter accumulations are slight and intermittent. Most sites are droughty, with gravel in the shallow subsurface
horizons. Surface textures vary depending upon parent material. Steep slopes, high-intensity summer convection storms, and only
partial ground cover for interception often result in severe sheet erosion of fine particles. This usually leads to the development of
gravel pavements. Additional erosion can be expected from wind action. High insolation and wind during the winter usually result in
reduced snowpack accumulations. However, soils can be expected to freeze.


The sparsity of shrubs, forbs, grasses, and litter in addition to the widely spaced trees usually means that fire does not carry easily.
Individual trees may be ignited from lightning, but seldom is an entire occurrence burned.
Dynamics: Natural regeneration of Pinus flexilis appears to be closely associated with caching of the large wingless seeds, primarily
by Clark's nutcracker (Nucifraga columbiana) (Lanner and Vander Wall 1980). Germination of cached seeds often results in the
multi-stemmed clumps characteristic of these sites, although the species may produce multiple stems from boles damaged near the
ground. Germination and rooting will sometimes be restricted to crevices in rock. Pinus longaeva has smaller winged seeds and
should be wind disseminated. However, caching by nutcrackers does take place, especially when other Pinus species are also available
(Dr. Ronal Lanner, USU, pers. comm.). Fires seldom destroy this system due to the sparse nature of the canopy cover of trees and
abundant bare ground.


MEMBERSHIP
Associations:
• Abies concolor var. concolor - Pinus ponderosa - Pinus longaeva Forest (CEGL002736, GNR)
• Pinus flexilis / Cercocarpus ledifolius Woodland (CEGL000804, G4)
• Pinus flexilis / Festuca idahoensis Woodland (CEGL000805, G5)
• Pinus flexilis / Juniperus communis Woodland (CEGL000807, G5)
• Pinus flexilis / Juniperus osteosperma Woodland (CEGL000808, G3)
• Pinus flexilis / Mahonia repens Woodland (CEGL000811, G3?)
• Pinus longaeva - Pinus flexilis Woodland [Placeholder] (CEGL003073, G4)
• Pinus longaeva Woodland (CEGL002380, GNR)


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 20







Alliances:
• Abies concolor Forest Alliance (A.152)
• Pinus flexilis Woodland Alliance (A.540)
• Pinus longaeva Woodland Alliance (A.518)


SPATIAL CHARACTERISTICS
Adjacent Ecological System Comments: Adjacent vegetation at high elevations includes alpine meadows and shrublands and
subalpine forests dominated by Picea, Abies, or Pseudotsuga. Adjacent montane occurrences are dominated by Pinus ponderosa,
Pinus contorta, or Pseudotsuga menziesii. At lower elevations adjacent vegetation may include Juniperus-dominated woodland and
savannas; shrublands dominated by species of Artemisia, Cercocarpus, or Purshia tridentata.


DISTRIBUTION
Range: This system extends from the Mojave Desert and Sierra Nevada across the Great Basin to the central Wasatch and extreme
western Uinta mountains.
Divisions: 304:C; 306:?
Nations: US
Subnations: CA, NV, UT
Map Zones: 6:P, 7:?, 9:?, 12:C, 13:C, 16:C, 17:C, 18:P
USFS Ecomap Regions: 322A:CC, 331J:CC, 341A:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342J:C?, M261E:CC,
M331D:PP, M341A:CC, M341D:CC
TNC Ecoregions: 9:?, 11:C, 12:C, 18:C, 19:C


SOURCES
References: Comer et al. 2003, Graybosch and Buchanan 1983, Holland and Keil 1995, Lanner and Vander Wall 1980, Nachlinger
and Reese 1996
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722882#references
Description Author: NatureServe Western Ecology Team
Version: 05 Oct 2004 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1021 KLAMATH-SISKIYOU LOWER MONTANE SERPENTINE MIXED CONIFER WOODLAND (CES206.917)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Serpentine; Mediterranean [Mediterranean Pluviseasonal-Oceanic];
Ultramafic with low Ca:Mg ratio
Non-Diagnostic Classifiers: Montane [Lower Montane]; Xeric
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2021; ESLF 4208; ESP 1021


CONCEPT
Summary: This system occurs throughout the Klamath - Siskiyou region below 1500 m (4550 feet) elevation on thin, rocky,
ultramafic (gabbro, peridotite, serpentinite) soils below winter snow accumulations and typically experiences hot and dry summers.
Soils are not always rocky; they can be loamy, up to 76 cm (30 inches) in depth, and can be heavy clay. Not all ultramafic outcrops
support distinct vegetation; only those with very low Ca:Mg ratios impact biotic composition. These systems are highly variable and
spotty in distribution. These sites are more productive and can support large-statured (dbh, height) trees, although they tend to be
widely spaced. Common species include Pseudotsuga menziesii, Pinus sabiniana, Pinus lambertiana, Pinus jeffreyi, Pinus attenuata,
Lithocarpus densiflorus var. echinoides, Calocedrus decurrens , Arctostaphylos spp., Quercus vacciniifolia, and Xerophyllum tenax.
Perennial grasses such as Festuca idahoensis may also be characteristic. Chamaecyparis lawsoniana communities can occur within
occurrences of this system in mesic and linear riparian zones. Herbaceous-dominated serpentine fens (and bogs) are treated in
Mediterranean California Serpentine Fen (CES206.953).
Similar Ecological Systems:
• Klamath-Siskiyou Xeromorphic Serpentine Savanna and Chaparral (CES206.150)
Related Concepts:
• Knobcone Pine: 248 (Eyre 1980) Intersecting
• Port Orford-Cedar: 231 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Abies concolor - Chamaecyparis lawsoniana - Picea breweriana / Quercus vacciniifolia Forest (CEGL000049, G1)
• Abies concolor - Chamaecyparis lawsoniana / Quercus sadleriana / Leucothoe davisiae - Rhododendron macrophyllum Forest


(CEGL000042, G2)
• Chamaecyparis lawsoniana - Pseudotsuga menziesii / (Rhododendron macrophyllum) / Xerophyllum tenax Forest (CEGL000044,


G1)
• Chamaecyparis lawsoniana - Pseudotsuga menziesii / Lithocarpus densiflorus / Gaultheria shallon Forest (CEGL000043, G2)
• Pinus attenuata / Arctostaphylos nevadensis Woodland (CEGL000763, G2)
• Pinus jeffreyi / Quercus vacciniifolia - Arctostaphylos nevadensis Woodland (CEGL003448, G2)
• Pinus jeffreyi / Quercus vacciniifolia - Garrya buxifolia Woodland (CEGL003447, G2G3)
Alliances:
• Chamaecyparis lawsoniana Forest Alliance (A.104)
• Picea breweriana Forest Alliance (A.156)
• Pinus attenuata Woodland Alliance (A.508)
• Pinus jeffreyi Woodland Alliance (A.541)


DISTRIBUTION
Range: This system occurs throughout the Klamath - Siskiyou region below 1500 m (4550 feet) elevation.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 7:?
USFS Ecomap Regions: 263A:CC, M242A:CP, M242B:CC, M242C:C?, M261A:CC, M261B:CC, M261C:CP, M261D:CC
TNC Ecoregions: 5:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Jimerson 1993, Jimerson 1994, Jimerson and
Daniel 1999, Jimerson et al. 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722764#references
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Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1022 KLAMATH-SISKIYOU UPPER MONTANE SERPENTINE MIXED CONIFER WOODLAND (CES206.914)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Upper Montane]; Forest and Woodland (Treed); Mediterranean [Mediterranean
Pluviseasonal-Oceanic]; Ultramafic with low Ca:Mg ratio; Very Shallow Soil; Ustic
Non-Diagnostic Classifiers: Serpentine; Needle-Leaved Tree; Broad-Leaved Evergreen Tree; Broad-Leaved Evergreen Shrub
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2022; ESLF 4209; ESP 1022


CONCEPT
Summary: This system occurs throughout the Klamath - Siskiyou region above 1500 m (4550 feet) elevation on thin, rocky,
ultramafic (gabbro, peridotite, serpentinite) soils in dry-mesic conditions. Not all ultramafic outcrops support distinct vegetation; only
those with very low Ca:Mg ratios impact biotic composition. Although ultramafics may be relatively dry and have a moderate to high
grass component, they do not burn often where the serpentine syndrome [see Kruckeberg (1984)] is severe. The problem is not just the
calcium:magnesium ratio, but heavy metals and sometimes high clay content limit biomass production. These systems are highly
variable and spotty in distribution. Common species include Pinus monticola, Pinus balfouriana, Quercus vacciniifolia, Pinus jeffreyi,
Ceanothus pumilus, Arctostaphylos spp., Lithocarpus densiflorus var. echinoides, Abies X shastensis (= Abies magnifica var.
shastensis), and Chamaecyparis nootkatensis. Stands of stunted (up to 40 feet) but straight Pinus contorta are also possible.
Chamaecyparis lawsoniana communities can occur in this system in mesic and linear riparian zones. Herbaceous-dominated
serpentine fens (and bogs) are treated in Mediterranean California Serpentine Fen (CES206.953).
Related Concepts:
• Knobcone Pine: 248 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Pinus balfouriana Woodland [Placeholder] (CEGL003068, G3?)
• Pinus monticola - Pseudotsuga menziesii / Quercus vacciniifolia - Lithocarpus densiflorus Woodland (CEGL003449, G2)
Alliances:
• Pinus balfouriana Woodland Alliance (A.509)
• Pinus monticola Woodland Alliance (A.532)


DISTRIBUTION
Range: This system occurs throughout the Klamath - Siskiyou region above 1500 m (4550 feet) elevation.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 7:?
USFS Ecomap Regions: M242A:??, M261A:CC, M261B:CC, M261C:CP, M261D:CC
TNC Ecoregions: 5:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Jimerson 1993, Jimerson 1994, Jimerson and
Daniel 1999, Jimerson et al. 1995, Kruckeberg 1984, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722767#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid, G. Kittel
Version: 25 Apr 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1027 MEDITERRANEAN CALIFORNIA DRY-MESIC MIXED CONIFER FOREST AND WOODLAND (CES206.916)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Lower Montane]; Forest and Woodland (Treed); Mediterranean [Mediterranean Xeric-Oceanic];
Ustic; Needle-Leaved Tree
Non-Diagnostic Classifiers: F-Patch/Low Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2027; ESLF 4214; ESP 1027


CONCEPT
Summary: These mixed-conifer forests, always with at least two species codominating, occur on all aspects in lower montane zones
(600-1800 m elevation in northern California; 1200-2150 m in southern California). This system occurs in a variety of topo-edaphic
positions, such as upper slopes at higher elevations, canyon sideslopes, ridgetops, and south- and west-facing slopes which burn
relatively frequently. Often, several conifer species co-occur in individual stands. Pseudotsuga menziesii, Pinus ponderosa, and
Calocedrus decurrens are the most common conifers. Other conifers that can occasionally be present include Pinus jeffreyi, Pinus
attenuata, and Pinus lambertiana (not as common in this as in Mediterranean California Mesic Mixed Conifer Forest and Woodland
(CES206.915)). Common subcanopy trees include Quercus chrysolepis and Quercus kelloggii. Arbutus menziesii and Lithocarpus
densiflorus may be common with the oaks in northern areas. Pseudotsuga macrocarpa and Pinus coulteri can be present but are not
dominant species in this system in the Transverse Ranges of southern California. Codominant Abies concolor - Calocedrus decurrens
communities in southern California are also included in this system. Understories are variable, except in the Sierra Nevada where in
some stands there can be dense understory mats of Chamaebatia foliolosa (and other low, spreading shrubs) which foster relatively
high-frequency, low-intensity ground fires. In Oregon, shrubs such as Holodiscus discolor, Toxicodendron rydbergii, Mahonia
nervosa, Mahonia aquifolium, and Symphoricarpos mollis are common in addition to graminoids such as Festuca californica, Elymus
glaucus, and Danthonia californica. In the north, where Calocedrus decurrens and Pinus ponderosa drop out, this system shifts to
North Pacific Dry Douglas-fir-(Madrone) Forest and Woodland (CES204.845).
Similar Ecological Systems:
• Sierran-Intermontane Desert Western White Pine-White Fir Woodland (CES204.101)
Related Concepts:
• Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting
• Pacific Douglas-fir: 229 (Eyre 1980) Intersecting
• Pacific Ponderosa Pine - Douglas-fir: 244 (Eyre 1980) Intersecting
• Pacific Ponderosa Pine: 245 (Eyre 1980) Intersecting
• Sierra Nevada Mixed Conifer: 243 (Eyre 1980) Intersecting
• White Fir: 211 (Eyre 1980) Intersecting


DESCRIPTION
Dynamics: Historically, frequent and low-intensity fires maintained these woodlands. Due to fire suppression, the majority of these
forests now have closed canopies, whereas in the past, a moderately high fire frequency (every 20-30 years) formerly maintained an
open forest of many conifers.


MEMBERSHIP
Associations:
• Pinus ponderosa - Calocedrus decurrens - Quercus chrysolepis / Chamaebatia foliolosa Forest (CEGL008674, G4?)
• Pinus ponderosa - Calocedrus decurrens - Quercus kelloggii Forest (CEGL008673, G4?)
• Pinus ponderosa - Calocedrus decurrens / Chamaebatia foliolosa Forest (CEGL008672, G4?)
• Pinus ponderosa - Quercus kelloggii / Arctostaphylos viscida Woodland (CEGL008694, G4?)
• Pseudotsuga menziesii - Abies concolor - Calocedrus decurrens Forest (CEGL005813, G3?)
• Pseudotsuga menziesii - Pinus ponderosa - Calocedrus decurrens Forest (CEGL008684, G3?)
• Pseudotsuga menziesii - Quercus chrysolepis Forest (CEGL005814, G3?)
Alliances:
• Pinus ponderosa - Calocedrus decurrens Forest Alliance (A.2559)
• Pinus ponderosa - Pseudotsuga menziesii Forest Alliance (A.134)
• Pinus ponderosa Woodland Alliance (A.530)
• Pseudotsuga menziesii Forest Alliance (A.157)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
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• Mediterranean California Mesic Mixed Conifer Forest and Woodland (CES206.915)
Adjacent Ecological System Comments: This system occurs sympatrically with Mediterranean California Mesic Mixed Conifer
Forest and Woodland (CES206.915) but is found on lower, drier, warmer, or more exposed sites in comparison to the mesic system.


DISTRIBUTION
Range: This system occurs in lower montane zones (600-1800 m elevation in northern California; 1200-2150 m in southern
California), including the eastern Klamath-Siskiyou, interior Coast Ranges, Transverse Ranges and Sierra Nevada.
Divisions: 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 2:C, 3:C, 4:C, 6:C, 7:C, 12:P, 13:?
USFS Ecomap Regions: 263A:PP, 322A:PP, 341D:CC, 342B:CC, M242A:CC, M242B:CC, M242C:CC, M261A:CC, M261B:CC,
M261C:CC, M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions: 5:C, 12:C, 14:C, 15:C, 16:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Fites 1994, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722765#references
Description Author: P. Comer, T. Keeler-Wolf, mod. G. Kittel, M.S. Reid
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1030 MEDITERRANEAN CALIFORNIA LOWER MONTANE BLACK OAK-CONIFER FOREST AND WOODLAND
(CES206.923)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Toeslope/Valley Bottom; Franciscan Formation Soils; Deep Soil; Mineral: W/
A-Horizon >10 cm
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Ustic; Short Disturbance Interval; F-Patch/Low
Intensity; Quercus kelloggii
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2030; ESLF 4217; ESP 1030


CONCEPT
Summary: This ecological system is found throughout California's middle and inner North Coast Ranges, as well as the southern and
eastern Klamath Mountains from 600-1600 m (1800-4850 feet) elevation, and the lower slopes of the western Sierra Nevada. It occurs
in valleys and lower slopes on a variety of parent materials, including granitics, metamorphic and Franciscan metasedimentary parent
material and deep, well-developed soils. It is characterized by woodlands or forests of Pinus ponderosa with one or more oaks,
including Quercus kelloggii, Quercus garryana, Quercus wislizeni, or Quercus chrysolepis. Pseudotsuga menziesii may co-occur with
Pinus ponderosa, particularly in the North Coast Ranges and Klamath Mountains. On most sites, the oaks are dominant, forming a
dense subcanopy under a more open canopy of the conifers. On many sites, Quercus kelloggii is the dominant; in late-seral stands on
more mesic sites, conifers such as Pinus ponderosa or Pseudotsuga menziesii will form a persistent emergent canopy over the oak.
Stands may have shrubby understories (in the Klamath Mountains and Sierra Nevada) and, more rarely, grassy understories (in North
Coast Ranges). Common shrubs include Arctostaphylos viscida, Arctostaphylos manzanita, Ceanothus integerrimus, and
Toxicodendron diversilobum. Grasses can include Festuca californica, Festuca idahoensis, and Melica spp. Historical fire in this
system was likely high frequency but of low intensity. Conifer species, such as Pseudotsuga menziesii, become more abundant with
wildfire suppression.
Classification Comments: The floristic and geographic transition from this system to North Pacific Oak Woodland (CES204.852)
needs to be further detailed.
Similar Ecological Systems:
• California Lower Montane Blue Oak-Foothill Pine Woodland and Savanna (CES206.936)
• Mediterranean California Mixed Evergreen Forest (CES206.919)
Related Concepts:
• California Black Oak: 246 (Eyre 1980) Intersecting
• Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting
• Pacific Ponderosa Pine - Douglas-fir: 244 (Eyre 1980) Intersecting. Douglas-fir and/or Ponderosa over oaks in the Klamaths and


south are included in this ecological system.
• Pacific Ponderosa Pine: 245 (Eyre 1980) Intersecting. Ponderosa over oaks in the Klamaths and south are included in this


ecological system.


MEMBERSHIP
Associations:
• Pinus ponderosa - Calocedrus decurrens - Quercus chrysolepis / Chamaebatia foliolosa Forest (CEGL008674, G4?)
• Pinus ponderosa - Quercus kelloggii / Arctostaphylos viscida Woodland (CEGL008694, G4?)
Alliances:
• Pinus ponderosa - Calocedrus decurrens Forest Alliance (A.2559)
• Pinus ponderosa Woodland Alliance (A.530)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Oak Woodland (CES204.852)


DISTRIBUTION
Range: This system is found throughout California's middle and inner North Coast Ranges, as well as the Klamath Mountains from
600-1600 m (1800-4850 feet) elevation, and the lower slopes of the western Sierra Nevada.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C, 5:P, 6:C, 7:C, 13:?
USFS Ecomap Regions: 261B:CC, 262A:CC, 263A:CC, 322A:CC, 341D:PP, 342B:PP, M242A:P?, M242B:PP, M261A:CC,
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M261B:CC, M261C:CC, M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions: 5:C, 14:C, 15:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722758#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1028 MEDITERRANEAN CALIFORNIA MESIC MIXED CONIFER FOREST AND WOODLAND (CES206.915)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Lower Montane]; Toeslope/Valley Bottom; Mediterranean [Mediterranean Xeric-Oceanic]; Udic
Non-Diagnostic Classifiers: Long (>500 yrs) Persistence; Forest and Woodland (Treed); F-Patch/Low Intensity; Sequoiadendron
giganteum
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2028; ESLF 4215; ESP 1028


CONCEPT
Summary: This ecological system occurs in cool ravines and north-facing slopes (typically with 100-150 cm annual precipitation;
50% as snow). It is found from 800-1000 m (2400-3000 feet) elevation in the Sierra Nevada and 1250-2200 m (3800-6700 feet) in the
Klamath Mountains. The most characteristically co-occurring conifers are Abies concolor var. lowiana, Calocedrus decurrens, and
Pinus lambertiana. Pinus jeffreyi, Pinus ponderosa, and Pseudotsuga menziesii occur frequently but are not dominant. In limited
locations in the central Sierra Nevada, Sequoiadendron giganteum dominates, usually with Abies concolor, and at the highest
elevations also with Abies magnifica. Acer macrophyllum is common in lower elevation mesic pockets; Chrysolepis chrysophylla also
occurs in the western Klamaths. Common understory species include Corylus cornuta, Cornus nuttallii, and at higher elevations
Chrysolepis sempervirens. In areas of recent fire or other disturbance, Arctostaphylos patula, Ceanothus integerrimus, Ceanothus
cordulatus, Ceanothus parvifolius, and Ribes spp. are more common. Fire of highly variable patch size and return interval maintains
the structure of these woodlands
Similar Ecological Systems:
• Sierran-Intermontane Desert Western White Pine-White Fir Woodland (CES204.101)
Related Concepts:
• Pacific Ponderosa Pine: 245 (Eyre 1980) Intersecting
• Sierra Nevada Mixed Conifer: 243 (Eyre 1980) Intersecting
• White Fir: 211 (Eyre 1980) Intersecting. White fir (Abies concolor ssp. lowiana) is a major component of this ecological system.


MEMBERSHIP
Associations:
• Abies concolor - Calocedrus decurrens - Pinus lambertiana / Adenocaulon bicolor Forest (CEGL008678, G3?)
• Abies concolor - Calocedrus decurrens - Pinus lambertiana / Chrysolepis sempervirens / Carex multicaulis Forest (CEGL008675,


G3?)
• Abies concolor - Calocedrus decurrens - Pinus lambertiana / Cornus nuttallii / Corylus cornuta var. californica Forest


(CEGL008677, GNR)
• Abies concolor - Pinus lambertiana - Calocedrus decurrens / Symphoricarpos mollis / Kelloggia galioides Forest (CEGL008676,


GNR)
• Abies concolor - Pinus lambertiana - Pinus jeffreyi / Sparse Understory Forest (CEGL003155, GNR)
• Abies concolor - Pinus lambertiana / Maianthemum racemosum - Prosartes hookeri Forest (CEGL008680, G3?)
• Abies concolor - Pinus lambertiana Forest (CEGL008679, G3)
• Abies concolor / Ceanothus cordulatus Forest (CEGL008608, GNR)
• Pinus jeffreyi - Abies concolor Woodland (CEGL008630, G4?)
• Pinus jeffreyi - Abies magnifica Woodland (CEGL008632, G3?)
• Sequoiadendron giganteum - Pinus lambertiana / Cornus nuttallii Forest (CEGL008607, GNR)
• Sequoiadendron giganteum Forest [Provisional] (CEGL003108, G3)
Alliances:
• Abies concolor - Pinus lambertiana Forest Alliance (A.2560)
• Abies concolor Forest Alliance (A.152)
• Pinus jeffreyi Woodland Alliance (A.541)
• Sequoiadendron giganteum Forest Alliance (A.101)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland (CES206.916)


DISTRIBUTION
Range: This system is found from 800-1000 m (2400-3000 feet) elevation in the Sierra Nevada and 1250-2200 m (3800-6700 feet) in
the Klamath Mountains.
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Divisions: 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 2:C, 3:C, 4:?, 6:C, 7:C, 12:?
USFS Ecomap Regions: 263A:CC, 342B:PP, M242A:CC, M242B:CC, M242C:CC, M261A:CC, M261B:CC, M261C:CC,
M261D:CC, M261E:CC, M261F:CP, M261G:CC
TNC Ecoregions: 5:C, 12:C, 14:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722766#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1034 MEDITERRANEAN CALIFORNIA MESIC SERPENTINE WOODLAND AND CHAPARRAL (CES206.928)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Mediterranean [Mediterranean Xeric-Oceanic]; Ultramafic with low Ca:Mg ratio; Shallow Soil; Udic;
Broad-Leaved Evergreen Shrub; Cupressus sargentii
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Forest and Woodland (Treed); Shrubland
(Shrub-dominated); Sideslope; Toeslope/Valley Bottom; Serpentine
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2034; ESLF 4221; ESP 1034


CONCEPT
Summary: This ecological system occurs in Mediterranean California in the north and south Coast Ranges and the northern Sierra
Nevada, on cool northerly and concave slopes and toeslopes with thin, rocky, ultramafic (gabbro, peridotite, serpentinite) soils. Not all
ultramafic outcrops support distinct vegetation; only those with very low Ca:Mg ratios impact biotic composition. These systems are
highly variable and spotty in distribution, and the composition of individual stands can be very diverse, especially the shrubs (often
individual species have low cover). Cupressus sargentii, Pinus sabiniana, Garrya congdonii, Quercus durata, Umbellularia
californica, and Frangula californica ssp. tomentella (= Rhamnus tomentella ssp. tomentella) are characteristic. Common associates
include Heteromeles arbutifolia, Adenostoma fasciculatum, and the California endemics Arctostaphylos viscida ssp. pulchella and
Ceanothus jepsonii. In some settings Arctostaphylos glauca, Styrax rediviva (= Styrax officinalis), or Cercocarpus montanus var.
glaber (= Cercocarpus betuloides) can be common. Occasionally, Chamaecyparis lawsoniana may be present. Common grasses and
forbs can include Melica torreyana, Festuca idahoensis, Iris spp., and locally endemic serpentine forbs (Senecio spp. and others).
Structurally, this system is sometimes woodland in character, but it can also be an arborescent chaparral, depending on fire history.
Herbaceous-dominated serpentine fens (and bogs) are treated in Mediterranean California Serpentine Fen (CES206.953).
Related Concepts:
• Knobcone Pine: 248 (Eyre 1980) Intersecting
• Pacific Ponderosa Pine: 245 (Eyre 1980) Broader


MEMBERSHIP
Associations:
• Cupressus sargentii Woodland [Placeholder] (CEGL003044, G2)
• Quercus durata - Arctostaphylos glandulosa Shrubland (CEGL003351, G3)
• Quercus durata Shrubland [Placeholder] (CEGL003089, G3?)
• Umbellularia californica - Quercus agrifolia / Toxicodendron diversilobum Forest (CEGL003175, G4)
• Umbellularia californica / Polystichum munitum Forest (CEGL003174, G4)
• Umbellularia californica Forest [Placeholder] (CEGL003115, G3?)
Alliances:
• Cupressus sargentii Woodland Alliance (A.500)
• Quercus durata Shrubland Alliance (A.778)
• Umbellularia californica Forest Alliance (A.87)


DISTRIBUTION
Range: This system occurs throughout Mediterranean California except in the Klamath Mountains and possibly into Oregon.
Divisions: 206:C
Nations: US
Subnations: CA, OR?
Map Zones: 2:C, 3:C, 4:C, 6:C, 7:P
USFS Ecomap Regions: M261A:CC, M261B:CC, M261C:CC, M261D:CC, M261E:CC
TNC Ecoregions: 5:C, 12:P, 14:C, 15:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722753#references
Description Author: P. Comer, T. Keeler-Wolf, mod. G. Kittel
Version: 25 Apr 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1043 MEDITERRANEAN CALIFORNIA MIXED EVERGREEN FOREST (CES206.919)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Franciscan Formation Soils; Broad-Leaved Evergreen Tree
Non-Diagnostic Classifiers: Montane [Lower Montane]; Ustic; F-Patch/Low Intensity; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2043; ESLF 4230; ESP 1043


CONCEPT
Summary: This ecological system occurs from the Santa Cruz Mountains (and locally in the Santa Lucia Mountains), California,
north into southwestern Oregon throughout the outer and middle Coast Ranges on Franciscan Formation soils (metasedimentary
sandstones, schists, and shales) with moderate to high rainfall. This system occurs just inland from the redwood belt of this region. It
also occurs in southern California in more mesic, protected, cooler sites of the Transverse and Peninsular ranges. Historic fire
frequency in this system was higher than for redwood-dominated systems (every 50-100 years). It is characterized by mixes of
coniferous and broad-leaved evergreen trees. Characteristic trees include Pseudotsuga menziesii, Quercus chrysolepis, Lithocarpus
densiflorus, Arbutus menziesii, Umbellularia californica, and Chrysolepis chrysophylla. On the eastern fringe of this system, in the
western Siskiyous, other conifers occur such as Pinus ponderosa and Chamaecyparis lawsoniana. In southern California (Transverse
and Peninsular ranges), Pseudotsuga macrocarpa replaces Pseudotsuga menziesii but co-occurs with Quercus chrysolepis and
sometimes Quercus agrifolia. Calocedrus decurrens is occasional. In the southern portion of the range, Lithocarpus densiflorus,
Arbutus menziesii, Umbellularia californica, and Chrysolepis chrysophylla become less important or are absent. In the Santa Lucia
Mountains, stands of Abies bracteata are included in this system and are an unusual and unique component. These stands are a
mixture of Abies bracteata and Quercus chrysolepis. The more northerly stands tend to have dense or diverse shrub understories, with
Corylus cornuta, Vaccinium ovatum, Rhododendron macrophyllum, Gaultheria shallon, Quercus sadleriana, Mahonia nervosa, and
Toxicodendron diversilobum being common. Southern stands are less diverse and more sparse; Toxicodendron diversilobum is the
most constant shrub, with Ribes spp. occasionally present, along with much Polystichum munitum. Especially in the south, stands are
restricted to fire-protected sites (extremely steep, northerly, mesic slopes and coves) where fires from adjacent chaparral systems do
not carry.
Similar Ecological Systems:
• Mediterranean California Lower Montane Black Oak-Conifer Forest and Woodland (CES206.923)
Related Concepts:
• Douglas-fir - Tanoak - Pacific Madrone: 234 (Eyre 1980) Finer
• Pacific Douglas-fir: 229 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Chamaecyparis lawsoniana - Pseudotsuga menziesii / (Rhododendron macrophyllum) / Xerophyllum tenax Forest (CEGL000044,


G1)
• Pseudotsuga menziesii - Quercus chrysolepis Forest (CEGL005814, G3?)
• Pseudotsuga menziesii / Quercus agrifolia Forest (CEGL003166, G3?)
• Pseudotsuga menziesii / Umbellularia californica / Frangula californica ssp. californica Forest (CEGL003167, G4)
• Pseudotsuga menziesii / Umbellularia californica / Polystichum munitum Forest (CEGL003168, G4)
Alliances:
• Chamaecyparis lawsoniana Forest Alliance (A.104)
• Pseudotsuga menziesii Forest Alliance (A.157)
• Pseudotsuga menziesii Giant Forest Alliance (A.108)


DISTRIBUTION
Range: This system occurs from the Santa Lucia and Santa Cruz mountains of California north into southwestern Oregon throughout
the outer and middle Coast Ranges and in southern California (Transverse and Peninsular ranges). It occurs in localized areas of the
central to northern Sierra Nevada and southern and eastern Klamath Mountains.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C, 5:?, 6:C, 7:C
USFS Ecomap Regions: 263A:CC, M242A:CC, M242B:C?, M261A:CC, M261B:CC, M261C:CC, M261D:CC, M261E:CC,
M261F:CC
TNC Ecoregions: 5:C, 14:C
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SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722762#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1029 MEDITERRANEAN CALIFORNIA MIXED OAK WOODLAND (CES206.909)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Lower Montane]; Sideslope; Mediterranean [Mediterranean Xeric-Oceanic]; Shallow Soil;
F-Patch/Medium Intensity; Quercus kelloggii; Quercus garryana var. breweri
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Xeric; Intermediate Disturbance Interval; Broad-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2029; ESLF 4216; ESP 1029


CONCEPT
Summary: This ecological system is found throughout the Sierra Nevada and Coast Range foothills and lower montane elevations
from 600-1600 m (1800-4850 feet) on steep, rocky slopes where snow and cold temperatures occur. Fire frequency and intensity drive
composition of this system, with Quercus chrysolepis dominant with less frequent fires. With frequent annual burning (at lower
elevations and on warmer sites), this system is an open to dense woodland of large oaks with well-developed grassy understories of
native perennial bunchgrass. The predominant oaks with the higher frequency fires include Quercus kelloggii and Quercus garryana,
with Quercus garryana var. garryana codominant in the central and northern Coast Ranges and Quercus garryana var. breweri often
codominant in the northwestern Coast Ranges as well as portions of the Sierra Nevada. Quercus chrysolepis becomes dominant with
less frequent fires (but in Oregon this species is not important and occurs in a different system, either Mediterranean California Mixed
Evergreen Forest (CES206.919) or Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland (CES206.916)). The
perennial bunchgrass component includes Festuca idahoensis, Festuca californica, Elymus glaucus, and Danthonia californica (close
to the coast). A variety of native forbs also occur. Other characteristic species include Toxicodendron diversilobum, Juniperus
occidentalis, and Ceanothus cuneatus. This system is similar to North Pacific Oak Woodland (CES204.852) but does not include a
conifer component, and Quercus garryana is not the only oak.
Similar Ecological Systems:
• North Pacific Oak Woodland (CES204.852)
Related Concepts:
• California Black Oak: 246 (Eyre 1980) Broader
• Canyon Live Oak: 249 (Eyre 1980) Undetermined
• Oregon White Oak: 233 (Eyre 1980) Intersecting. Oregon white oak does occur occasionally as a dominant in this ecological


system.


MEMBERSHIP
Associations:
• Quercus chrysolepis - Umbellularia californica Forest (CEGL008604, G4?)
• Quercus chrysolepis / Arctostaphylos patula Forest (CEGL008601, G3?)
• Quercus chrysolepis / Arctostaphylos viscida Forest (CEGL008602, G4?)
• Quercus chrysolepis / Dryopteris arguta Forest (CEGL008603, G3?)
• Quercus chrysolepis Forest [Placeholder] (CEGL003086, G4?)
• Quercus chrysolepis Shrubland [Placeholder] (CEGL003087, G3?)
• Quercus garryana - Quercus kelloggii / Toxicodendron diversilobum Woodland (CEGL000931, G2)
• Quercus kelloggii - Calocedrus decurrens Forest (CEGL008618, G4?)
• Quercus kelloggii / Arctostaphylos mewukka - Chamaebatia foliolosa Forest (CEGL008619, G3?)
• Quercus kelloggii / Arctostaphylos patula Forest (CEGL008617, G3?)
• Quercus kelloggii Temporarily Flooded Woodland [Placeholder] (CEGL003092, G4?)
Alliances:
• Quercus chrysolepis Forest Alliance (A.85)
• Quercus chrysolepis Shrubland Alliance (A.776)
• Quercus garryana Woodland Alliance (A.630)
• Quercus kelloggii Forest Alliance (A.2558)
• Quercus kelloggii Temporarily Flooded Woodland Alliance (A.638)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Oak Woodland (CES204.852)


DISTRIBUTION
Range: This system is found throughout the Sierra Nevada and Coast Range foothills and lower montane of California and Oregon at


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 34







elevations from 600-1600 m (1800-4850 feet).
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C, 5:C, 6:C, 7:C, 13:?
USFS Ecomap Regions: 261B:CC, 262A:CC, 263A:CC, 322A:CC, 341D:PP, 342B:CC, M242A:??, M261A:CC, M261B:CC,
M261C:CC, M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions: 12:C, 13:C, 14:C, 16:P


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722772#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 35



http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722772#references





1032 MEDITERRANEAN CALIFORNIA RED FIR FOREST (CES206.913)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Upper Montane]; Forest and Woodland (Treed); Mediterranean [Mediterranean
Pluviseasonal-Oceanic]; Deep Soil; Ustic; Long Disturbance Interval; Abies magnifica (= var. magnifica)
Non-Diagnostic Classifiers: Sideslope; Toeslope/Valley Bottom; Sand Soil Texture; F-Patch/High Intensity; W-Patch/High Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2032; ESLF 4219; ESP 1032


CONCEPT
Summary: This ecological system includes high-elevation (1600-2700 m [4850-9000 feet]) forests and woodlands dominated by
Abies magnifica (= var. magnifica), Abies X shastensis (= Abies magnifica var. shastensis), and/or Abies procera. This system is
typically found on deep, well-drained soils throughout this elevation zone from the central Sierra Nevada north and west into southern
Oregon. Heavy snowpack is a major source of soil moisture throughout the growing season. The limiting factors can be either cold-air
drainages or ponding, or coarser soils (pumice versus ash, for example). Other conifers that can occur in varying mixtures with Abies
magnifica include Pinus contorta var. murrayana, Pinus monticola, Tsuga mertensiana, Pinus jeffreyi, and Abies concolor. At warmer
and lower sites of the North Coast Ranges and Sierra Nevada, Abies concolor can codominate with Abies magnifica. Pinus contorta in
Oregon indicates lower productivity where it intergrades with Abies X shastensis. This system ranges from dry to moist, and some
sites have mesic indicator species, such as Ligusticum grayi or Thalictrum fendleri. Common understory species include Quercus
vacciniifolia, Ribes viscosissimum, Chrysolepis sempervirens, Ceanothus cordulatus (in seral stands), Vaccinium membranaceum,
Symphoricarpos mollis, and Symphoricarpos rotundifolius. Characteristic forbs include Eucephalus breweri, Pedicularis semibarbata,
and Hieracium albiflorum. This system commonly occurs above mixed conifer forests with Abies concolor and overlaps in elevation
with forests and woodlands of Pinus contorta var. murrayana. On volcanic sites of lower productivity, stands may be more open
woodland in structure and with poor-site understory species such as Wyethia mollis. Driving ecological processes include occasional
blow-down, insect outbreaks and stand-replacing fire.
Related Concepts:
• Red Fir: 207 (Eyre 1980) Equivalent


DESCRIPTION
Dynamics: Stand-replacing fire is important but so are moderately frequent (about once every 40 years) low- to moderate-severity
fires. The whole system is characterized by a "moderate-severity fire regime" (Agee 1993), i.e., high variability in severity and
moderate frequency of fires. See also Chappell and Agee (1996), Pitcher (1987), and Taylor and Halpern (1991) for documentation of
fire regime in these forests.


MEMBERSHIP
Associations:
• (Abies concolor) - Abies X shastensis / Symphoricarpos mollis Forest (CEGL000033, GU)
• Abies concolor - Abies X shastensis / Rosa gymnocarpa Forest (CEGL000032, GU)
• Abies magnifica - Abies concolor - Pinus jeffreyi Sierran Montane Chaparral Forest (CEGL008682, G3)
• Abies magnifica - Abies concolor - Pinus lambertiana / Sparse Understory Forest (CEGL008683, G3)
• Abies magnifica - Abies concolor / Sparse Understory Forest (CEGL008681, G3)
• Abies magnifica - Pinus contorta var. murrayana / Hieracium albiflorum Forest (CEGL008612, G3?)
• Abies magnifica - Pinus monticola - Pinus contorta var. murrayana Forest (CEGL008616, G3)
• Abies magnifica - Pinus monticola / Arctostaphylos nevadensis Forest (CEGL008615, G3)
• Abies magnifica - Pinus monticola / Chrysolepis sempervirens Forest (CEGL008614, G3)
• Abies magnifica - Pinus monticola Forest (CEGL008613, G3)
• Abies magnifica / Arctostaphylos nevadensis Forest (CEGL008611, G3)
• Abies magnifica / Sparse Understory Forest (CEGL008609, G4)
• Abies magnifica / Wyethia mollis Forest (CEGL008610, G3?)
• Abies magnifica Forest [Placeholder] (CEGL002738, GNR)
• Abies X shastensis - Tsuga mertensiana / Arctostaphylos nevadensis Forest (CEGL000035, G4)
• Abies X shastensis / Carex inops ssp. inops Forest (CEGL000348, G4)
• Abies X shastensis / Polemonium pulcherrimum Forest (CEGL000036, G3)
• Abies X shastensis / Quercus sadleriana Forest (CEGL000034, G4)
• Abies X shastensis / Vaccinium membranaceum / Chimaphila umbellata Forest (CEGL000037, G4)
Alliances:
• Abies concolor - Abies X shastensis Forest Alliance (A.151)
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• Abies magnifica - Abies concolor Forest Alliance (A.2561)
• Abies magnifica Forest Alliance (A.161)
• Abies X shastensis Forest Alliance (A.154)


DISTRIBUTION
Range: This system is typically found on deep, well-drained soils throughout the high-elevation zone (1600-2700 m [4850-8200
feet]) from the central Sierra Nevada north and west into southern Oregon.
Divisions: 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 2:C, 3:C, 6:C, 7:C, 12:?
USFS Ecomap Regions: 341D:CC, M242B:CC, M242C:CC, M261A:CC, M261B:CC, M261D:CC, M261E:CC, M261F:CC,
M261G:CC
TNC Ecoregions: 5:C, 12:C


SOURCES
References: Agee 1993, Barbour and Billings 2000, Barbour and Major 1988, Chappell and Agee 1996, Comer et al. 2003, Holland
and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722768#references
Description Author: P. Comer, T. Keeler-Wolf, mod. G. Kittel
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1033 MEDITERRANEAN CALIFORNIA SUBALPINE WOODLAND (CES206.910)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Oceanic]; Very Shallow Soil; W-Landscape/High
Intensity; Krummholz
Non-Diagnostic Classifiers: Montane [Upper Montane]; Ridge/Summit/Upper Slope
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2033; ESLF 4220; ESP 1033


CONCEPT
Summary: This ecological system occurs on ridges and rocky slopes around timberline at 2900 m (9500 feet) elevation in the
southern Sierra Nevada and Transverse and Peninsular ranges, up to 3500 m (11,500 feet) in the Sierra Nevada, and 2450 m (8000
feet) in the southern Cascades. Tree species often occur as krummholz growth forms with a wind-pruned, prostrate, and/or shrublike
appearance, but in more protected sites they form true woodland physiognomy. Stands are dominated by Pinus albicaulis and/or Pinus
contorta var. murrayana; other important conifers and locally dominant species include Pinus balfouriana (only in the Klamath
Mountains and southern Sierra Nevada where it may replace Pinus albicaulis), Pinus flexilis (but only in small patches on the eastern
flank of the Sierra Nevada escarpment when it does occur), Pinus monticola (not in Transverse or Peninsular ranges), and Juniperus
occidentalis var. australis (mostly in the central and southern Sierra Nevada but not in the Klamath Mountains). Important shrubs
include Arctostaphylos nevadensis, Chrysolepis sempervirens, and Holodiscus discolor (= Holodiscus microphyllus). Grasses and
forbs include Carex rossii, Carex filifolia, Poa wheeleri, Eriogonum incanum, Penstemon newberryi, and Penstemon davidsonii. Due
to landscape position and very thin soils, these are harsh sites exposed to desiccating winds with ice and snow blasts, and rocky
substrates. In addition, a short growing season limits plant growth. The highest tree diversity occurs in the Klamath Mountains, with
sometimes five or more conifers sharing codominance in one stand.
Similar Ecological Systems:
• Sierra Nevada Subalpine Lodgepole Pine Forest and Woodland (CES206.912)
Related Concepts:
• California Mixed Subalpine: 256 (Eyre 1980) Intersecting
• Western Juniper - Big Sagebrush - Bluebunch Wheatgrass (107) (Shiflet 1994) Intersecting. Juniperus occidentalis var. australis


woodlands are included in this ecological system of the Sierras.
• Western Juniper: 238 (Eyre 1980) Intersecting. Juniperus occidentalis var. australis stands are an important compoenent of this


ecological system.
• Whitebark Pine: 208 (Eyre 1980) Intersecting. Whitebark pine stands are a component of this ecological system.


MEMBERSHIP
Associations:
• Juniperus occidentalis var. australis - Cercocarpus ledifolius / Artemisia tridentata Woodland (CEGL003150, G3?)
• Juniperus occidentalis var. australis / Artemisia tridentata Woodland (CEGL003151, G3?)
• Juniperus occidentalis var. australis / Holodiscus discolor Woodland (CEGL003137, GNR)
• Juniperus occidentalis var. australis / Sparse Understory Woodland (CEGL003136, GNR)
• Pinus albicaulis / Carex filifolia Woodland (CEGL003133, G3G4)
• Pinus albicaulis / Carex rossii Woodland (CEGL003135, G3?)
• Pinus contorta var. murrayana - Pinus albicaulis / Carex filifolia Forest (CEGL008671, G3?)
• Pinus contorta var. murrayana - Pinus albicaulis / Carex rossii Forest (CEGL008670, G4)
• Pinus monticola - Pinus contorta var. murrayana / Sparse Understory Woodland (CEGL003157, GNR)
• Pinus monticola / Achnatherum occidentale Woodland (CEGL008622, G3)
Alliances:
• Juniperus occidentalis Woodland Alliance (A.535)
• Pinus albicaulis Woodland Alliance (A.531)
• Pinus contorta Forest Alliance (A.118)
• Pinus monticola Woodland Alliance (A.532)


DISTRIBUTION
Range: This system occurs on ridges and rocky slopes around timberline at 2900 m (9500 feet) elevation in the southern Sierra
Nevada and Transverse and Peninsular ranges and 2450 m (8000 feet) in the southern Cascades.
Divisions: 204:P; 206:C
Nations: MX, US
Subnations: CA, MXBC(MX), NV, OR
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Map Zones: 2:C, 3:C, 4:C, 6:C, 7:C, 12:C, 13:P
USFS Ecomap Regions: 322A:??, 341D:CC, 341F:CC, M242B:CC, M242C:CC, M261A:CC, M261D:CC, M261E:CC, M261G:CC
TNC Ecoregions: 4:C, 5:C, 12:C, 16:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722771#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1063 NORTH PACIFIC BROADLEAF LANDSLIDE FOREST AND SHRUBLAND (CES204.846)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch, Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Broad-Leaved Deciduous Tree
Non-Diagnostic Classifiers: Montane [Montane]; Lowland [Foothill]; Lowland [Lowland]; Temperate [Temperate Continental]
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes: EVT 2063; ESLF 4304; ESP 1063


CONCEPT
Summary: These forests and shrublands occur throughout the northern Pacific mountains and lowlands, becoming less prominent in
the northern half of this region. They occur on steep slopes and bluffs that are subject to mass movements on a periodic basis. They
are found in patches of differing age associated with different landslide events. The vegetation is deciduous broadleaf forests,
woodlands, or shrublands, sometimes with varying components of conifers. Alnus rubra and Acer macrophyllum are the major tree
species. Rubus spectabilis, Rubus parviflorus, Ribes bracteosum, and Oplopanax horridus are some of the major shrub species.
Shrublands tend to be smaller in extent than woodlands or forests. Small patches of sparsely vegetated areas or herbaceous-dominated
vegetation (especially Petasites frigidus) also often occur as part of this system. On earthflows, once stable, vegetation may succeed to
dominance by conifers.
Classification Comments: Early-successional shrubby patches dominated by Alnus or Acer not associated with landslide disturbance
are removed from this system and are placed within the forest types they are successional to, for example see North Pacific Maritime
Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001). More stable patches generally belong to North Pacific Montane
Shrubland (CES204.087). For other disturbance driven shrublands, see North Pacific Avalanche Chute Shrubland (CES204.854).
Related Concepts:
• Red Alder: 221 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Acer macrophyllum - Alnus rubra / Polystichum munitum - Tellima grandiflora Forest (CEGL003334, G2G3)
Alliances:
• Acer macrophyllum Forest Alliance (A.263)


DISTRIBUTION
Range: This system occurs throughout the northern Pacific mountains and lowlands (latter especially adjacent to coastlines),
becoming less prominent in the northern half of this region.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, 342I:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261D:CC
TNC Ecoregions: 1:C, 3:C, 69:C, 81:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Franklin and Dyrness 1973
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722828#references
Description Author: C. Chappell, mod. G. Kittel
Version: 25 Apr 2006 Stakeholders: Canada, West
Concept Author: C. Chappell ClassifResp: West
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1035 NORTH PACIFIC DRY DOUGLAS-FIR-(MADRONE) FOREST AND WOODLAND (CES204.845)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch, Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); F-Patch/Medium Intensity; Pseudotsuga menziesii; Arbutus menziesii
Non-Diagnostic Classifiers: Lowland [Foothill]; Temperate [Temperate Oceanic]
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2035; ESLF 4222; ESP 1035


CONCEPT
Summary: This system is most common in the Puget Trough - Willamette Valley ecoregion but also occurs in adjacent ecoregions. It
occupies small patches associated with dry sites or larger areas in prairie landscapes. This system historically had moderate- to
low-severity fires moderately frequently. Historically, these communities were either part of larger forested landscapes or occupied
sheltered topographic positions in prairie-dominated landscapes. They now also occur on some sites that formerly supported prairies
or tall shrublands (Corylus cornuta) with scattered trees. In the mountains, this type occurs locally on dry sites within dry to mesic (for
the coastal areas) climates up to about 1220 m (4000 feet) elevation. This is a forest or woodland primarily dominated by the
long-lived conifer Pseudotsuga menziesii. The evergreen broadleaf Arbutus menziesii, the short-lived conifer Pinus contorta, the
broadleaf deciduous Acer macrophyllum, and the shade-tolerant conifer Abies grandis are local dominant or codominant species.
These sites are too dry and warm or have been too frequently and extensively burned for anything more than small amounts of Tsuga
heterophylla or Thuja plicata to be present as regeneration. Arbutus menziesii dominance is favored by high-severity fires on sites
where it occurs, and Pseudotsuga menziesii can be locally eliminated by logging and hot fire or repeated high-severity fires.
Calocedrus decurrens is absent. Abies grandis can be an important subcanopy or sapling tree, especially in and around the Willamette
Valley and in the driest portions of the Georgia Basin (Coastal Douglas-fir Zone).
Classification Comments: Originally named Dry Douglas-Fir and Madrone Forest and Woodland, name changed as many areas
occur without madrone. However, note that the description states we can have madrone stands with no Douglas-fir; these are less
common than the former.
Related Concepts:
• Grand Fir: 213 (Eyre 1980) Intersecting. Grand fir can occasionally be a dominant in occurrences of this ecological system.
• Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting
• Pacific Douglas-fir: 229 (Eyre 1980) Broader


MEMBERSHIP
Associations:
• Arbutus menziesii - Pseudotsuga menziesii - Quercus spp. / Toxicodendron diversilobum Woodland (CEGL000927, G3G4Q)
• Pinus contorta var. contorta - Pseudotsuga menziesii / Cladina spp. Forest (CEGL003375, G2)
• Pinus contorta var. contorta / Gaultheria shallon Forest (CEGL000150, G1G2)
• Pseudotsuga menziesii - Abies grandis / Symphoricarpos albus / Melica subulata Forest (CEGL003350, G1?)
• Pseudotsuga menziesii - Arbutus menziesii / Gaultheria shallon Forest (CEGL000421, G3)
• Pseudotsuga menziesii - Arbutus menziesii / Vicia americana Forest (CEGL000422, G1G2Q)
• Pseudotsuga menziesii / Corylus cornuta / Polystichum munitum Forest (CEGL002616, G3)
• Pseudotsuga menziesii / Gaultheria shallon - Holodiscus discolor Forest (CEGL000436, G2G3)
• Pseudotsuga menziesii / Rosa gymnocarpa - Holodiscus discolor Forest (CEGL000456, G2G3)
• Pseudotsuga menziesii / Symphoricarpos albus - Holodiscus discolor Forest (CEGL000460, G1)
Alliances:
• Abies grandis Forest Alliance (A.153)
• Pinus contorta Forest Alliance (A.118)
• Pseudotsuga menziesii - Arbutus menziesii Forest Alliance (A.159)
• Pseudotsuga menziesii - Quercus garryana Woodland Alliance (A.688)
• Pseudotsuga menziesii Forest Alliance (A.157)
• Pseudotsuga menziesii Giant Forest Alliance (A.108)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001)
• North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002)


DISTRIBUTION
Range: This system is limited to the foothill transition zone of the Puget Trough - Willamette Valley - Georgia Basin ecoregion.


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 41







Divisions: 204:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, 263A:PP, M242A:CC, M242B:CC, M242D:CP, M261A:CC
TNC Ecoregions: 1:C, 2:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Franklin and Dyrness 1973, Green and Klinka 1994, Western Ecology
Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722829#references
Description Author: C. Chappell
Version: 02 Feb 2007 Stakeholders: Canada, West
Concept Author: C. Chappell ClassifResp: West
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1174 NORTH PACIFIC DRY-MESIC SILVER FIR-WESTERN HEMLOCK-DOUGLAS-FIR FOREST (CES204.098)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Tsuga heterophylla - Abies amabilis
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2174; ESLF 4272; ESP 1174


CONCEPT
Summary: This forested system occurs only in the Pacific Northwest mountains, primarily west of the Cascade Crest. It generally
occurs in an elevational band between Pseudotsuga menziesii - Tsuga heterophylla forests and Tsuga mertensiana forests. It
dominates mid-montane dry to mesic maritime and some submaritime climatic zones from northwestern British Columbia to
northwestern Oregon. In British Columbia and in the Olympic Mountains, this system occurs on the leeward side of the mountains
only. In the Washington Cascades, it occurs on both windward and leeward sides of the mountains (in other words, it laps over the
Cascade Crest to the "eastside"). Stand-replacement fires are regular with mean return intervals of about 200-500 years. Fire frequency
tends to decrease with increasing elevation and continentality but still remains within this typical range. A somewhat variable winter
snowpack that typically lasts for 2-6 months is characteristic. The climatic zone within which it occurs is sometimes referred to as the
"rain-on-snow" zone because of the common occurrence of major winter rainfall on an established snowpack. Tsuga heterophylla
and/or Abies amabilis dominate the canopy of late-seral stands, though Pseudotsuga menziesii is usually also common because of its
long life span, and Chamaecyparis nootkatensis can be codominant, especially at higher elevations. Abies procera forests (usually
mixed with silver fir) are included in this system and occur in the Cascades from central Washington to central Oregon and rarely in
the Coast Range of Oregon. Pseudotsuga menziesii is a common species (unlike the mesic western hemlock-silver fir forest system)
that regenerates after fires and therefore is frequent as a codominant, except at the highest elevations; the prevalence of this species is
an important indicator in relation to the related climatically wetter North Pacific Mesic Western Hemlock-Silver Fir Forest
(CES204.097). Abies lasiocarpa sometimes occurs as a codominant on the east side of the Cascades and in submaritime British
Columbia. Understory species that tend to be more common or unique in this type compared to the wetter North Pacific Mesic
Western Hemlock-Silver Fir Forest (CES204.097) include Achlys triphylla, Mahonia nervosa, Xerophyllum tenax, Vaccinium
membranaceum, Rhododendron macrophyllum, and Rhododendron albiflorum. Vaccinium ovalifolium, while still common, only
dominates on more moist sites within this type, unlike in the related type where it is nearly ubiquitous.
Classification Comments: Unlike North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097), the dominant natural
process here is stand-replacing fires which occur on average every 200-500 years. Where old-growth does exist, it is mostly "young
old-growth" 200-500 years in age. Natural-origin stands less than 200 years old are also common. More mixed-severity fires occur to
the south in this system, so structure, patch size and proportions will be different; further north is more stand-replacing fires. In
mapzone 7 this system will get modeled as 2 different BpS because of the differences in regimes. In Oregon there are more
mixed-severity fires.
Similar Ecological Systems:
• Alaskan-Vancouverian Maritime Western Hemlock Forest (CES204.840)
• North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097)
Related Concepts:
• Coastal True Fir - Hemlock: 226 (Eyre 1980) Broader. includes wet and dry Silver fir
• Pacific Ponderosa Pine - Douglas-fir: 244 (Eyre 1980) Finer
• Western Hemlock: 224 (Eyre 1980) Intersecting. 80% W. Hemlock


DESCRIPTION
Dynamics: Landfire VDDT models: R#ABAMlo; they use Pseudotsuga menziesii as an indicator so some of the eastside Abies
amabilis are included with Picea engelmannii or Pinus monticola.


MEMBERSHIP
Associations:
• Abies amabilis - Abies concolor / Mahonia nervosa Forest (CEGL000215, G2G3)
• Abies amabilis - Abies concolor / Maianthemum stellatum Forest (CEGL000216, G4)
• Abies amabilis / Achlys triphylla Forest (CEGL000003, G4)
• Abies amabilis / Gaultheria shallon Forest (CEGL000220, G4)
• Abies amabilis / Mahonia nervosa Forest (CEGL000217, G4)
• Abies amabilis / Rhododendron macrophyllum - Gaultheria shallon Forest (CEGL000222, G4)
• Abies amabilis / Rhododendron macrophyllum - Mahonia nervosa Forest (CEGL000218, G4)
• Abies amabilis / Rhododendron macrophyllum - Vaccinium ovalifolium Forest (CEGL000226, G4)
• Abies amabilis / Rhododendron macrophyllum / Xerophyllum tenax Forest (CEGL000227, G4)
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• Abies amabilis / Vaccinium membranaceum - Tiarella trifoliata Forest (CEGL000237, G4)
• Abies amabilis / Vaccinium membranaceum - Vaccinium ovalifolium Forest (CEGL002610, G4G5)
• Abies amabilis / Vaccinium membranaceum / Clintonia uniflora Forest (CEGL002625, G4)
• Abies amabilis / Vaccinium membranaceum / Rubus lasiococcus Forest (CEGL000236, G4)
• Abies amabilis / Vaccinium membranaceum / Xerophyllum tenax Forest (CEGL000239, G4)
• Abies amabilis / Vaccinium membranaceum Forest (CEGL000235, G4)
• Abies amabilis / Vaccinium ovalifolium - Gaultheria shallon Forest (CEGL002626, G4)
• Abies amabilis / Vaccinium ovalifolium / Clintonia uniflora Forest (CEGL000233, G5)
• Abies amabilis / Vaccinium ovalifolium / Mahonia nervosa Forest (CEGL000232, G4)
• Abies amabilis / Vaccinium ovalifolium / Tiarella trifoliata Forest (CEGL000009, G4)
• Abies amabilis / Vaccinium ovalifolium / Xerophyllum tenax Forest (CEGL002609, G4)
• Abies amabilis / Vaccinium ovalifolium Forest (CEGL000231, G4G5)
• Abies amabilis / Vaccinium scoparium Forest (CEGL000238, G4)
• Chamaecyparis nootkatensis / Vaccinium ovalifolium Forest (CEGL000351, G4Q)
Alliances:
• Abies amabilis - Abies concolor Forest Alliance (A.160)
• Abies amabilis Giant Forest Alliance (A.102)
• Chamaecyparis nootkatensis Forest Alliance (A.162)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001)
• North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002)


DISTRIBUTION
Range: This system only occurs in the Pacific Northwest mountains, on the leeward side of coastal mountains in both British
Columbia and in the Olympic Mountains of Washington. It occurs throughout most of the Washington Cascades on both west and east
sides (sporadically on the east) and in the western Cascades of northern to central Oregon. It occurs very sporadically in the Willapa
Hills of southwestern Washington and in the northern Oregon Coast Range. This type may also occur on the east side of the Oregon
Cascades north of 45 degrees North latitude (Mount Hood National Forest - Hood River and Barlow ranger districts, and possibly the
northern edge of Warm Springs Reservation in part of the McQuinn Strip).
Divisions: 204:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:CC, 342I:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC
TNC Ecoregions: 1:C, 3:C, 69:C, 70:C, 81:C


SOURCES
References: DeMeo et al. 1992, DeVelice et al. 1999, Franklin and Dyrness 1973, Martin et al. 1995, Viereck et al. 1992, Western
Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.769632#references
Description Author: C. Chappell
Version: 23 Jan 2006 Stakeholders: Canada, West
Concept Author: C. Chappell ClassifResp: West
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1036 NORTH PACIFIC HYPERMARITIME SITKA SPRUCE FOREST (CES204.841)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Hyperoceanic]; Picea sitchensis
Non-Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2036; ESLF 4223; ESP 1036


CONCEPT
Summary: This ecological system is restricted to the hypermaritime climatic areas near the Pacific Coast, along a fog belt from Point
Arena, California, north to the Kenai Peninsula, Alaska. These forests are restricted to areas within 25 km of saltwater and are most
abundant along the coast of Vancouver Island, southern and northern portions of coastal British Columbia, the Olympic Peninsula of
Washington, and the islands of southeastern Alaska. Sites occupied include the outermost coastal fringe where salt spray is prominent,
riparian terraces and valley bottoms near the coast where there is major fog accumulation, and in the northern half of its range starting
in central British Columbia, steep, well-drained productive slopes not directly adjacent to the outer coast but within the hypermaritime
zone. Annual precipitation ranges from 65 to 550 cm, with the majority falling as rain. Winter rains can be heavy. In the southern
portion of its range, summer drought does occur, but it is typically short in duration and ameliorated by frequent, dense coastal fog and
cloud cover. This forest type also dominates lower elevations (to 350 m) on the leeward side of the Queen Charlotte Islands in British
Columbia. In Alaska, this system occurs along a coastal belt below 1000 m (3000 feet) elevation on deep, acidic soils derived from
marine sediments, but stands can also occur at higher elevations along stream channels, snow avalanche paths, mass-wasting slopes, or
loess deposits. In Washington and Oregon, it is found mostly below 300 m elevation. It also occurs as a very narrow strip or localized
patches along the southern Washington, Oregon and northern California coasts. Stands are typically dominated or codominated by
Picea sitchensis but often have a mixture of other conifers present, such as Tsuga heterophylla, Thuja plicata, or Chamaecyparis
nootkatensis. Tsuga heterophylla is very often codominant. In the southern extent (in Oregon, but not in California), Chamaecyparis
lawsoniana, Abies grandis, Pseudotsuga menziesii, Acer circinatum, Alnus rubra, Acer macrophyllum, and Frangula purshiana (=
Rhamnus purshiana) are occasional associates, while Chamaecyparis nootkatensis is completely absent. Wet coastal environments
that support stands of Chamaecyparis lawsoniana in the absence of Picea sitchensis are also part of this system. The understory is rich
with shade-tolerant shrubs and ferns, including Gaultheria shallon, Vaccinium ovatum, Polystichum munitum, Dryopteris spp., and
Blechnum spicant, as well as a high diversity of mosses and lichens. The disturbance regime is mostly small-scale windthrow or other
gap mortality processes (though there are occasional widespread intense windstorms) and very few fires, the latter mainly in Oregon.
Classification Comments: Stands dominated or codominated with Chamaecyparis lawsoniana that are within 25 km (15 miles) of
the coast are part of either California Coastal Redwood Forest (CES206.921) (extreme southern Oregon and northern California) or
North Pacific Hypermaritime Sitka Spruce Forest (CES204.841) (central and northern coastal Oregon). Stands in these areas may or
may not have redwood or Sitka spruce present. Stands away for the coast and no on serpentine soils are considered part of North
Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002).
Related Concepts:
• Port Orford-Cedar: 231 (Eyre 1980) Intersecting. Coastal Port Orford-cedar stands occur in this system.
• Red Alder: 221 (Eyre 1980) Intersecting. early-successsional stage of many PNW forests.
• Sitka Spruce: 223 (Eyre 1980) Finer. 80% spruce
• Western Hemlock - Sitka Spruce: 225 (Eyre 1980) Finer. equal cover hemlock and spruce


DESCRIPTION
Dynamics: Landfire VDDT models: R#SSHE Sitka spruce - hemlock.


MEMBERSHIP
Associations:
• Chamaecyparis lawsoniana - Picea sitchensis / Vaccinium ovatum - Rhododendron macrophyllum Forest (CEGL000054, G1)
• Picea sitchensis - Tsuga heterophylla / Rhododendron macrophyllum - Vaccinium ovatum Forest (CEGL002603, G1)
• Picea sitchensis - Tsuga mertensiana / Vaccinium ovalifolium - Oplopanax horridus Woodland (CEGL003276, G4)
• Picea sitchensis - Tsuga mertensiana / Vaccinium ovalifolium / Caltha leptosepala ssp. howellii Woodland (CEGL003275, GNR)
• Picea sitchensis - Tsuga mertensiana / Vaccinium ovalifolium Woodland (CEGL003274, G5)
• Picea sitchensis / Calamagrostis nutkaensis Forest (CEGL003266, G3G4)
• Picea sitchensis / Gaultheria shallon - Rubus spectabilis Forest (CEGL000402, G3)
• Picea sitchensis / Gaultheria shallon Forest (CEGL000401, G3)
• Picea sitchensis / Menziesia ferruginea - Vaccinium parvifolium Forest (CEGL000056, G3)
• Picea sitchensis / Oplopanax horridus / Circaea alpina Forest (CEGL003260, G1)
• Picea sitchensis / Oplopanax horridus Giant Forest (CEGL000057, G4?)
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• Picea sitchensis / Oxalis oregana Forest (CEGL000058, G3)
• Picea sitchensis / Rubus spectabilis Forest (CEGL000060, G3)
• Picea sitchensis / Vaccinium ovalifolium - Oplopanax horridus Forest (CEGL003262, G5)
• Picea sitchensis / Vaccinium ovalifolium Forest (CEGL003261, G5)
Alliances:
• Chamaecyparis lawsoniana Forest Alliance (A.104)
• Picea sitchensis Forest Alliance (A.139)
• Picea sitchensis Giant Forest Alliance (A.105)
• Picea sitchensis Seasonally Flooded Forest Alliance (A.182)
• Picea sitchensis Temporarily Flooded Forest Alliance (A.169)
• Picea sitchensis Woodland Alliance (A.547)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• California Coastal Closed-Cone Conifer Forest and Woodland (CES206.922)
• California Coastal Redwood Forest (CES206.921)
• North Pacific Hypermaritime Western Red-cedar-Western Hemlock Forest (CES204.842)
Adjacent Ecological System Comments: From Washington north, it occurs as patches within a matrix or mosaic of North Pacific
Hypermaritime Western Red-cedar-Western Hemlock Forest (CES204.842) and wetlands. In California, it occurs adjacent to
California Coastal Redwood Forest (CES206.921) and California Coastal Closed-Cone Conifer Forest and Woodland (CES206.922).


DISTRIBUTION
Range: This system is restricted to the outer fringe of the Pacific Coast, along a fog belt from Point Arena, California, north to the
Kenai Peninsula, Alaska.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, CA, OR, WA
Map Zones: 1:C, 2:C, 3:C
USFS Ecomap Regions: 242A:CC, M242A:CC, M242D:CC, M261A:??
TNC Ecoregions: 1:C, 69:C, 70:C


SOURCES
References: Banner et al. 1993, Comer et al. 2003, DeMeo et al. 1992, DeVelice et al. 1999, Franklin and Dyrness 1973, Green and
Klinka 1994, Holland and Keil 1995, Martin et al. 1995, Shephard 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722833#references
Description Author: G. Kittel, P. Comer, D. Vanderschaaf, mod. C. Chappell, T. Keeler-Wolf, M.S. Reid
Version: 25 Apr 2006 Stakeholders: Canada, West
Concept Author: G. Kittel, P. Comer, D. Vanderschaaf ClassifResp: West
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1178 NORTH PACIFIC HYPERMARITIME WESTERN RED-CEDAR-WESTERN HEMLOCK FOREST (CES204.842)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Hyperoceanic]; Tsuga heterophylla, Thuja plicata
Non-Diagnostic Classifiers: Lowland [Lowland]
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2178; ESLF 4271; ESP 1178


CONCEPT
Summary: These forests occupy the outer coastal portions of British Columbia, southeastern Alaska, and Washington. Its center of
distribution is the northern coast of British Columbia, as Thuja plicata approaches its northernmost limit in the southern half of
southeastern Alaska. These forests occur mainly on islands but also fringe the mainland. They are never more than 25 km from
saltwater; elevation ranges from 0 to 600 m. The climate is hypermaritime, with cool summers, very wet winters, abundant fog, and
without a major snowpack (unlike the western hemlock-silver fir system). These forests very rarely burn and are more influenced by
gap disturbance processes and intense windstorms than by fire. The terrain is mostly gentle, of low topographic relief, and often rocky.
Soils typically have a distinct humus layer overlying mineral horizons or bedrock, and where the system is best developed in central
British Columbia, the humus layers are very thick (mean 17-35 cm). Soils are often imperfectly drained. The forests are often open
and scrubby but can be closed. Thuja plicata and Tsuga heterophylla are the dominant tree species throughout, and Chamaecyparis
nootkatensis joins them from northern Vancouver Island north. Pinus contorta and Tsuga mertensiana can be abundant in some
locations in the central and northern portion of the range. Abies amabilis is widespread (except in southern Washington) and can be
common but is not dominant. In Washington, nearly pure stands of Tsuga heterophylla are common and seem to be associated with
microsites most exposed to intense windstorms. A shrub layer of Gaultheria shallon, Vaccinium ovalifolium, and Menziesia
ferruginea is usually well-developed. The fern Blechnum spicant in great abundance is typical of hypermaritime conditions. Oxalis
oregana is important in the understory of moist sites in Washington. The abundance of Thuja plicata in relation to other conifers is
one of the diagnostic characters of these forests; the other is the low abundance of Pseudotsuga menziesii and Picea sitchensis. Where
these forests are best developed they occur in a mosaic with forested wetlands, bogs, and Sitka spruce forests (the latter in riparian
areas and on steep, more productive soils).
Related Concepts:
• Red Alder: 221 (Eyre 1980) Intersecting. early-successsional stage of many PNW forests.
• Western Redcedar - Western Hemlock: 227 (Eyre 1980) Broader. Includes RM
• Western Redcedar: 228 (Eyre 1980) Broader. Includes RM


MEMBERSHIP
Associations:
• Abies amabilis / Gaultheria shallon / Blechnum spicant Forest (CEGL000221, G3)
• Tsuga heterophylla - Chamaecyparis nootkatensis / Vaccinium ovalifolium - Menziesia ferruginea Forest (CEGL003242, G4)
• Tsuga heterophylla - Chamaecyparis nootkatensis / Vaccinium ovalifolium - Oplopanax horridus Forest (CEGL003241, G3)
• Tsuga heterophylla - Chamaecyparis nootkatensis / Vaccinium ovalifolium Forest (CEGL003239, G5)
• Tsuga heterophylla - Thuja plicata / Gaultheria shallon Woodland (CEGL003227, G5)
• Tsuga heterophylla - Thuja plicata / Polystichum munitum Forest (CEGL003228, G5)
• Tsuga heterophylla - Thuja plicata / Vaccinium ovalifolium - Gaultheria shallon Woodland (CEGL003225, G5)
• Tsuga heterophylla - Thuja plicata / Vaccinium ovalifolium - Tiarella trifoliata Forest (CEGL003224, G5)
• Tsuga heterophylla - Thuja plicata / Vaccinium ovalifolium Forest (CEGL003222, G5)
• Tsuga heterophylla / Oxalis oregana - Polystichum munitum Forest (CEGL000106, G3)
• Tsuga heterophylla / Oxalis oregana Forest (CEGL000105, G3G4)
Alliances:
• Abies amabilis Giant Forest Alliance (A.102)
• Tsuga heterophylla Forest Alliance (A.145)
• Tsuga heterophylla Giant Forest Alliance (A.112)
• Tsuga heterophylla Woodland Alliance (A.549)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Hypermaritime Sitka Spruce Forest (CES204.841)


DISTRIBUTION
Range: This system is found in the outer coastal portions of British Columbia and southeastern Alaska, as well as northwestern
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Washington.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, WA
Map Zones: 1:C, 2:C
USFS Ecomap Regions: 242A:CC, M242A:CC, M242D:CC
TNC Ecoregions: 1:C, 3:?, 69:C, 70:C


SOURCES
References: Banner et al. 1993, Bigley and Hull 1995, Comer et al. 2003, DeMeo et al. 1992, DeVelice et al. 1999, Green and Klinka
1994, Martin et al. 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722832#references
Description Author: G. Kittel, mod. C. Chappell
Version: 07 Feb 2005 Stakeholders: Canada, West
Concept Author: G. Kittel and C. Chappell ClassifResp: West
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1037 NORTH PACIFIC MARITIME DRY-MESIC DOUGLAS-FIR-WESTERN HEMLOCK FOREST (CES204.001)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Oceanic]; Tsuga heterophylla, Pseudotsuga menziesii
Non-Diagnostic Classifiers: Montane
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2037; ESLF 4224; ESP 1037


CONCEPT
Summary: This ecological system comprises much of the major lowland forests of western Washington, northwestern Oregon,
eastern Vancouver Island, and the southern Coast Ranges in British Columbia. In southwestern Oregon, it becomes local and more
small-patch in nature. It occurs throughout low-elevation western Washington, except on extremely dry or moist to very wet sites. In
Oregon, it occurs on the western slopes of the Cascades, around the margins of the Willamette Valley, and in the Coast Ranges. These
forests occur on the drier to intermediate moisture habitats and microhabitats within the Western Hemlock Zone of the Pacific
Northwest. Climate is relatively mild and moist to wet. Mean annual precipitation is mostly 90-254 cm (35-100 inches) (but as low as
20 inches in the extreme rainshadow) falling predominantly as winter rain. Snowfall ranges from rare to regular, and summers are
relatively dry. Elevation ranges from sea level to 610 m (2000 feet) in northern Washington to 1067 m (3500 feet) in Oregon.
Topography ranges from relatively flat glacial tillplains to steep mountainous terrain. This is generally the most extensive forest in the
lowlands on the west side of the Cascades and forms the matrix within which other systems occur as patches. Throughout its range it
occurs in a mosaic with North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002); in dry areas it occurs
adjacent to or in a mosaic with North Pacific Dry Douglas-fir-(Madrone) Forest and Woodland (CES204.845), and at higher
elevations it intermingles with either North Pacific Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest (CES204.098) or North
Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097).


Overstory canopy is dominated by Pseudotsuga menziesii, with Tsuga heterophylla generally present in the subcanopy or as a canopy
dominant in old-growth stands. Abies grandis, Thuja plicata, and Acer macrophyllum codominants are also represented. In the driest
climatic areas, Tsuga heterophylla may be absent, and Thuja plicata takes its place as a late-seral or subcanopy tree species.
Gaultheria shallon, Mahonia nervosa, Rhododendron macrophyllum, Linnaea borealis, Achlys triphylla, and Vaccinium ovatum
typify the poorly to well-developed shrub layer. Acer circinatum is a common codominant with one or more of these other species.
The fern Polystichum munitum can be codominant with one or more of the evergreen shrubs on sites with intermediate moisture
availability (mesic). If Polystichum munitum is thoroughly dominant or greater than about 40-50% cover, then the stand is probably in
the more moist North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002). Young stands may lack
Tsuga heterophylla or Thuja plicata, especially in the Puget Lowland. Tsuga heterophylla is generally the dominant regenerating tree
species. Other common associates include Acer macrophyllum, Abies grandis, and Pinus monticola. In southwestern Oregon, Pinus
lambertiana, Calocedrus decurrens, and occasionally Pinus ponderosa may occur in these forests. Soils are generally well-drained
and are mesic to dry for much of the year. This is in contrast to North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock
Forest (CES204.002), which occurs on sites where soils remain moist to subirrigated for much of the year and fires were less frequent.
Fire is (or was) the major natural disturbance. In the past (pre-1880), fires were less commonly high-severity, typically mixed-severity
or moderate-severity, with natural return intervals of 100 years or less in the driest areas, to a few hundred years in areas with more
moderate to wet climates. In the drier climatic areas (central Oregon Cascades, Puget Lowlands, Georgia Basin), this system was
typified by a (mixed) moderate-severity fire regime involving occasional stand-replacing fires and more frequent moderate-severity
fires. This fire regime would create a complex mosaic of stand structures across the landscape.
Similar Ecological Systems:
• North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002)
Related Concepts:
• Douglas-fir - Western Hemlock: 230 (Eyre 1980) Broader. include both wet and dry
• Grand Fir: 213 (Eyre 1980) Intersecting
• Pacific Douglas-fir: 229 (Eyre 1980) Broader. 80% Doug-fir
• Red Alder: 221 (Eyre 1980) Intersecting. early successsional stage of many PNW Forests
• Western Hemlock: 224 (Eyre 1980) Broader. 80% W. Hemlock cover


DESCRIPTION
Dynamics: Fire is (or was) the major natural disturbance. In the past (pre-1880), fires were high-severity or, less commonly,
moderate-severity, with natural return intervals of 100 years or less in the driest areas, to a few hundred years in areas with more
moderate to wet climates. In the drier climatic areas (central Oregon Cascades, Puget Lowlands, Georgia Basin), this system was
typified by a moderate-severity fire regime involving occasional stand-replacement fires and more frequent moderate-severity fires.
This fire regime would create a complex mosaic of stand structures across the landscape. Landfire VDDT models: #RDFHEdry
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Douglas-fir Hemlock dry mesic describes general successional stage relationship with bias to OR.


MEMBERSHIP
Associations:
• Pseudotsuga menziesii - (Tsuga heterophylla) / Rhododendron macrophyllum Forest (CEGL000086, G3)
• Pseudotsuga menziesii - Tsuga heterophylla / Gaultheria shallon Forest (CEGL000084, G3)
• Pseudotsuga menziesii - Tsuga heterophylla / Holodiscus discolor Forest (CEGL000067, G3)
• Pseudotsuga menziesii - Tsuga heterophylla / Mahonia nervosa Forest (CEGL000083, G2)
• Pseudotsuga menziesii - Tsuga heterophylla / Rhododendron macrophyllum - Vaccinium ovatum - Gaultheria shallon Forest


(CEGL002615, G2)
• Pseudotsuga menziesii - Tsuga heterophylla / Vaccinium ovatum Forest (CEGL002614, G2)
• Pseudotsuga menziesii / Acer circinatum - Holodiscus discolor Forest (CEGL000109, G3Q)
• Pseudotsuga menziesii / Gaultheria shallon / Polystichum munitum Forest (CEGL000070, G4)
• Thuja plicata - Tsuga heterophylla / Rhododendron macrophyllum / Linnaea borealis Forest (CEGL000485, G3)
• Thuja plicata - Tsuga heterophylla / Whipplea modesta Forest (CEGL000486, G2G3)
• Tsuga heterophylla / Acer glabrum var. douglasii / Linnaea borealis Forest (CEGL002608, G3Q)
• Tsuga heterophylla / Achlys triphylla Forest (CEGL000094, G4)
• Tsuga heterophylla / Chrysolepis chrysophylla Forest (CEGL000099, G3)
• Tsuga heterophylla / Gaultheria shallon / Polystichum munitum Forest (CEGL000101, G4)
• Tsuga heterophylla / Linnaea borealis Forest (CEGL000104, G3)
• Tsuga heterophylla / Mahonia nervosa - Gaultheria shallon Forest (CEGL000096, G4)
• Tsuga heterophylla / Mahonia nervosa / Achlys triphylla Forest (CEGL000095, G4)
• Tsuga heterophylla / Mahonia nervosa / Linnaea borealis Forest (CEGL000097, G3Q)
• Tsuga heterophylla / Mahonia nervosa Forest (CEGL000492, G4)
• Tsuga heterophylla / Vaccinium membranaceum / Linnaea borealis Forest (CEGL000119, G4)
• Tsuga heterophylla / Vaccinium membranaceum / Xerophyllum tenax Forest (CEGL000120, G3)
• Tsuga heterophylla / Vaccinium ovatum Forest (CEGL000121, G3)
Alliances:
• Pseudotsuga menziesii - Tsuga heterophylla Forest Alliance (A.107)
• Pseudotsuga menziesii Forest Alliance (A.157)
• Pseudotsuga menziesii Giant Forest Alliance (A.108)
• Thuja plicata Forest Alliance (A.166)
• Thuja plicata Giant Forest Alliance (A.111)
• Tsuga heterophylla Giant Forest Alliance (A.112)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086)
• North Pacific Dry Douglas-fir-(Madrone) Forest and Woodland (CES204.845)
• North Pacific Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest (CES204.098)
• North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002)
• North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097)
Adjacent Ecological System Comments: In dry areas it occurs adjacent to or in a mosaic with North Pacific Dry
Douglas-fir-(Madrone) Forest and Woodland (CES204.845) and at higher, moister elevations intermingles with either North Pacific
Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest (CES204.098) or North Pacific Mesic Western Hemlock-Silver Fir Forest
(CES204.097). Throughout its range it occurs in a mosaic with North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock
Forest (CES204.002).


DISTRIBUTION
Range: This system comprises the major lowland and low montane forests of western Washington, northwestern Oregon, and
southwestern British Columbia. In British Columbia and Washington, it is uncommon to absent on the windward side of the coastal
mountains where fire is rare. It also occurs locally in far southwestern Oregon (Klamath ecoregion) as small to large patches.
Divisions: 204:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, 342I:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC
TNC Ecoregions: 1:C, 3:C, 5:C, 69:C, 81:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.738966#references
Description Author: G. Kittel, mod. C. Chappell
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Version: 31 Mar 2005 Stakeholders: Canada, West
Concept Author: G. Kittel and C. Chappell ClassifResp: West


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 51







1038 NORTH PACIFIC MARITIME MESIC SUBALPINE PARKLAND (CES204.837)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Late-lying snowpack; Montane [Upper Montane]; Tsuga mertensiana
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Continental]
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2038; ESLF 4225; ESP 1038


CONCEPT
Summary: This system occurs throughout the mountains of the Pacific Northwest, from the southern Cascades of Oregon to the
mountains of south-central Alaska. It occurs at the transition zone of forest to alpine, forming a subalpine forest-meadow ecotone.
Clumps of trees to small patches of forest interspersed with low shrublands and meadows characterize this system. Krummholz often
occurs near the upper elevational limit of this type where it grades into alpine vegetation. Associations include woodlands, forested
and subalpine meadow types. It occurs on the west side of the Cascade Mountains where deep, late-lying snowpack is the primary
environmental factor. Major tree species are Tsuga mertensiana, Abies amabilis, Chamaecyparis nootkatensis, and Abies lasiocarpa.
This system includes British Columbia Hypermaritime and Maritime Parkland (Tsuga mertensiana). Dominant dwarf-shrubs include
Phyllodoce empetriformis, Cassiope mertensiana, and Vaccinium deliciosum. Dominant herbaceous species include Lupinus arcticus
ssp. subalpinus, Valeriana sitchensis, Carex spectabilis, and Polygonum bistortoides. There is very little disturbance, either
windthrow or fire. The major process controlling vegetation is the very deep long-lasting snowpacks (deepest in the North Pacific
region) limiting tree regeneration. Trees get established only in favorable microsites (mostly adjacent to existing trees) or during
drought years with low snowpack. It is distinguished from more interior dry parkland primarily by the presence of Tsuga mertensiana
or Abies amabilis and absence or paucity of Pinus albicaulis and Larix lyallii.
Related Concepts:
• Mountain Hemlock: 205 (Eyre 1980) Intersecting. Mountain hemlock stands are a component of subalpine parklands.


MEMBERSHIP
Associations:
• Carex spectabilis - Polygonum bistortoides Herbaceous Vegetation (CEGL001828, G4)
• Carex spectabilis - Potentilla flabellifolia Herbaceous Vegetation (CEGL001829, G4Q)
• Carex spectabilis Herbaceous Vegetation (CEGL001827, G5)
• Cassiope mertensiana / Luetkea pectinata Dwarf-shrubland (CEGL001397, G3G4)
• Chamaecyparis nootkatensis Subalpine Parkland Woodland (CEGL000350, G3)
• Luetkea pectinata - Saxifraga tolmiei Herbaceous Vegetation (CEGL001918, G5)
• Lupinus arcticus ssp. subalpinus - Carex spectabilis Herbaceous Vegetation (CEGL001973, G4)
• Phyllodoce empetriformis / Lupinus latifolius Dwarf-shrubland (CEGL001406, G4?)
• Phyllodoce empetriformis / Vaccinium deliciosum Dwarf-shrubland (CEGL001407, G4)
• Phyllodoce empetriformis Parkland Dwarf-shrubland (CEGL001404, G5)
• Potentilla flabellifolia - Polygonum bistortoides Herbaceous Vegetation (CEGL001981, G4Q)
• Saussurea americana - Heracleum maximum Herbaceous Vegetation (CEGL001945, G3G4)
• Tsuga mertensiana - Abies amabilis / Phyllodoce empetriformis - Vaccinium deliciosum Woodland (CEGL000914, G4)
• Tsuga mertensiana / Cassiope mertensiana Woodland (CEGL003251, G5)
• Vaccinium deliciosum Parkland Dwarf-shrubland (CEGL001427, G4G5)
• Vaccinium membranaceum - Vaccinium deliciosum Dwarf-shrubland (CEGL001428, G4?Q)
• Valeriana sitchensis - Carex spectabilis Herbaceous Vegetation (CEGL001996, G4)
• Valeriana sitchensis - Ligusticum grayi Herbaceous Vegetation (CEGL001997, G3G4Q)
• Valeriana sitchensis - Veratrum viride Herbaceous Vegetation (CEGL001998, G4)
Alliances:
• Carex spectabilis Herbaceous Alliance (A.1300)
• Cassiope mertensiana Dwarf-shrubland Alliance (A.1081)
• Chamaecyparis nootkatensis Woodland Alliance (A.554)
• Luetkea pectinata - Saxifraga tolmiei Herbaceous Alliance (A.1629)
• Lupinus arcticus Herbaceous Alliance (A.1609)
• Phyllodoce empetriformis Dwarf-shrubland Alliance (A.1083)
• Potentilla flabellifolia Herbaceous Alliance (A.1610)
• Saussurea americana Temporarily Flooded Herbaceous Alliance (A.1662)
• Tsuga mertensiana - Abies amabilis Woodland Alliance (A.555)
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• Tsuga mertensiana Woodland Alliance (A.550)
• Vaccinium deliciosum Dwarf-shrubland Alliance (A.1115)
• Valeriana sitchensis Herbaceous Alliance (A.1611)


DISTRIBUTION
Range: This system occurs throughout the mountains of the Pacific Northwest, from the central Oregon Cascades (Diamond Peak, 30
miles north of Crater Lake National Park), north to the mountains of south-central Alaska.
Divisions: 204:C; 306:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 7:P
USFS Ecomap Regions: 242A:CC, M242A:CC, M242B:CC, M242C:CP, M242D:CC
TNC Ecoregions: 1:C, 4:C, 7:C, 69:C, 70:C, 81:C


SOURCES
References: Banner et al. 1993, Comer et al. 2003, Franklin and Dyrness 1973, Green and Klinka 1994
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722837#references
Description Author: G. Kittel, mod. C. Chappell
Version: 08 Feb 2005 Stakeholders: Canada, West
Concept Author: G. Kittel ClassifResp: West
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1039 NORTH PACIFIC MARITIME MESIC-WET DOUGLAS-FIR-WESTERN HEMLOCK FOREST (CES204.002)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch, Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Oceanic]; Tsuga heterophylla, Pseudotsuga menziesii
Non-Diagnostic Classifiers: Montane
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2039; ESLF 4226; ESP 1039


CONCEPT
Summary: This ecological system is a significant component of the lowland and low montane forests of western Washington,
northwestern Oregon, and southwestern British Columbia. It occurs throughout low-elevation western Washington, except on
extremely dry sites and in the hypermaritime zone near the outer coast where it is rare. In Oregon, it occurs on the western slopes of
the Cascades, around the margins of the Willamette Valley, and on the west side of the Coast Ranges, and is reduced to locally small
patches in southwestern Oregon. In British Columbia, it occurs on the eastern (leeward) side of Vancouver Island, commonly and
rarely on the windward side, and in the southern Coast Ranges. These forests occur on moist habitats and microhabitats, mainly lower
slopes or valley landforms, within the Western Hemlock Zone of the Pacific Northwest. They differ from North Pacific Maritime
Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001) primarily in having more hydrophilic undergrowth species, moist to
subirrigated soils, high abundance of shade- and moisture-tolerant canopy trees, as well as higher stand productivity, due to higher soil
moisture and lower fire frequency. Climate is relatively mild and moist to wet. Mean annual precipitation is mostly 90-254 cm
(35-100 inches) (but as low as 20 inches in the extreme rainshadow) predominantly as winter rain. Snowfall ranges from rare to
regular (but consistent winter snowpacks are absent or minimal), and summers are relatively dry. Elevation ranges from sea level to
610 m (2000 feet) in northern Washington to 1067 m (3500 feet) in Oregon. Topography ranges from relatively flat glacial tillplains to
steep mountainous terrain. This is an extensive forest in the lowlands on the west side of the Cascades. In some wetter climatic areas,
it forms the matrix within which other systems occur as patches, especially riparian wetlands. In many rather drier climatic areas, it
occurs as small to large patches within a matrix of North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest
(CES204.001); in dry areas, it can occur adjacent to or in a mosaic with North Pacific Dry Douglas-fir-(Madrone) Forest and
Woodland (CES204.845), and at higher elevations it intermingles with either North Pacific Dry-Mesic Silver Fir-Western
Hemlock-Douglas-fir Forest (CES204.098) or North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097).


Overstory canopy is dominated by Pseudotsuga menziesii, Tsuga heterophylla, and/or Thuja plicata, as well as Chamaecyparis
lawsoniana in western Oregon, away from the coast. Pseudotsuga menziesii is usually at least present to more typically codominant or
dominant. Acer macrophyllum and Alnus rubra (the latter primarily where there has been historic logging disturbance) are commonly
found as canopy or subcanopy codominants, especially at lower elevations. In a natural landscape, small patches can be dominated in
the canopy by these broadleaf trees for several decades after a severe fire. Polystichum munitum, Oxalis oregana, Rubus spectabilis,
and Oplopanax horridus typify the poorly to well-developed herb and shrub layers. Gaultheria shallon, Mahonia nervosa,
Rhododendron macrophyllum, and Vaccinium ovatum are often present but are generally not as abundant as the aforementioned
indicators; except where Chamaecyparis lawsoniana is a canopy codominant, they may be the dominant understory. Acer circinatum
is a very common codominant as a tall shrub. Forested stands with abundant Lysichiton americanus, an indicator of seasonally flooded
or saturated soils, belong in North Pacific Coniferous Swamp (CES204.867). Stands included are best represented on lower mountain
slopes of the coastal ranges with high precipitation, long frost-free periods, and low fire frequencies. Young stands may lack Tsuga
heterophylla or Thuja plicata, especially in the Puget Lowland. Tsuga heterophylla is generally the dominant regenerating tree
species. Other common associates include Abies grandis, which can be a codominant especially in the Willamette Valley - Puget
Trough - Georgia Basin ecoregion. Soils are moist to somewhat wet but not saturated for much of the year and are well-drained to
somewhat poorly drained. Typical soils for Polystichum sites would be deep, fine- to moderately coarse-textured, and for Oplopanax
sites, soils typically have an impermeable layer at a moderate depth. Both types of soils are well-watered from upslope sources, seeps,
or hyperheic sources. This is in contrast to North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001),
which occurs on well-drained soils, south-facing slopes, and dry ridges and slopes where soils remain mesic to dry for much of the
year. Fire is (or was) the major natural disturbance in all but the wettest climatic areas. In the past (pre-1880), fires were less
commonly high-severity, typically mixed-severity or moderate-severity, with natural return intervals of a few hundred to several
hundred years. This system was formerly supported by occasional, stand-replacing fires. More frequent moderate-severity fires would
generally not burn these moister microsites.
Classification Comments: Stands dominated or codominated with Chamaecyparis lawsoniana that are within 25 km (15 miles) of
the coast are part of either California Coastal Redwood Forest (CES206.921) (extreme southern Oregon and northern California) or
North Pacific Hypermaritime Sitka Spruce Forest (CES204.841) (central and northern coastal Oregon). Stands in these areas may or
may not have redwood or Sitka spruce present. Stands away for the coast and not on serpentine soils are considered part of North
Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002).
Similar Ecological Systems:
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• North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001)
Related Concepts:
• Douglas-fir - Western Hemlock: 230 (Eyre 1980) Broader. Includes both wet and dry stands
• Pacific Douglas-fir: 229 (Eyre 1980) Broader. 80% Doug-fir
• Port Orford-Cedar: 231 (Eyre 1980) Broader. not serpentine, not in stika spruce zone, and not swamps
• Red Alder: 221 (Eyre 1980) Intersecting. early successsional stage of many PNW Forests
• Western Hemlock: 224 (Eyre 1980) Broader. 80% W. Hemlock


DESCRIPTION
Dynamics: Fire is (or was) the major natural disturbance in all but the wettest climatic areas. In the past (pre-1880), fires were
high-severity or, less commonly, moderate-severity, with natural return intervals of a few hundred to several hundred years. This
system was formerly supported by occasional, stand-replacing fires. More frequent moderate-severity fires would generally not burn
these moister microsites. Wind may be equally as important as fire, and in the Bull Run Watershed more important.


MEMBERSHIP
Associations:
• Abies grandis - Tsuga heterophylla / Polystichum munitum Forest (CEGL000287, G2)
• Acer macrophyllum / Acer circinatum Forest (CEGL000560, G4G5)
• Alnus rubra / Polystichum munitum Forest (CEGL000638, G4)
• Pseudotsuga menziesii - Tsuga heterophylla / Polystichum munitum Forest (CEGL000085, G3?)
• Pseudotsuga menziesii / Acer circinatum Forest (CEGL000417, G5?)
• Pseudotsuga menziesii / Polystichum munitum Forest (CEGL000450, G4G5Q)
• Thuja plicata - Tsuga heterophylla / Oxalis oregana Forest (CEGL000483, G2)
• Thuja plicata / Gaultheria shallon Forest (CEGL000475, G1G2)
• Thuja plicata / Linnaea borealis Forest (CEGL000089, G2)
• Tsuga heterophylla - (Thuja plicata) / Oplopanax horridus / Polystichum munitum Forest (CEGL000497, G4)
• Tsuga heterophylla / Acer circinatum - Rubus spectabilis Forest (CEGL000092, G3G4)
• Tsuga heterophylla / Acer circinatum / Achlys triphylla Forest (CEGL000090, G3G4)
• Tsuga heterophylla / Gaultheria shallon - Rubus spectabilis Forest (CEGL000102, G4)
• Tsuga heterophylla / Oxalis oregana - Polystichum munitum Forest (CEGL000106, G3)
• Tsuga heterophylla / Polystichum munitum - Tiarella trifoliata Forest (CEGL002627, G3)
• Tsuga heterophylla / Polystichum munitum Forest (CEGL000108, G4)
• Tsuga heterophylla / Rubus spectabilis Forest (CEGL000114, G4)
• Tsuga heterophylla / Vaccinium ovalifolium Forest (CEGL000118, G4)
Alliances:
• Abies grandis Giant Forest Alliance (A.114)
• Acer macrophyllum Forest Alliance (A.263)
• Alnus rubra Forest Alliance (A.264)
• Pseudotsuga menziesii - Tsuga heterophylla Forest Alliance (A.107)
• Pseudotsuga menziesii Forest Alliance (A.157)
• Pseudotsuga menziesii Giant Forest Alliance (A.108)
• Thuja plicata Giant Forest Alliance (A.111)
• Tsuga heterophylla Giant Forest Alliance (A.112)
• Tsuga heterophylla Seasonally Flooded Forest Alliance (A.185)
• Tsuga heterophylla Temporarily Flooded Forest Alliance (A.174)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Dry Douglas-fir-(Madrone) Forest and Woodland (CES204.845)
• North Pacific Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest (CES204.098)
• North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001)
• North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097)
Adjacent Ecological System Comments: In some wetter climatic areas, it forms the matrix within which other systems occur as
patches, especially riparian wetlands. In many rather drier climatic areas, it occurs as small to large patches within a matrix of North
Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001). In dry areas, it can occur adjacent to or in a mosaic
with North Pacific Dry Douglas-fir-(Madrone) Forest and Woodland (CES204.845) and at higher elevations intermingles with either
North Pacific Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest (CES204.098) or North Pacific Mesic Western
Hemlock-Silver Fir Forest (CES204.097).


DISTRIBUTION
Range: This system is a significant component of the lowland and low montane forests of western Washington, northwestern Oregon,
and southwestern British Columbia. This system may also occur as very small patches in northern California, in the northern Coast
Ranges.
Divisions: 204:C
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Nations: CA, US
Subnations: BC, CA?, OR, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, 263A:CC, 342I:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC
TNC Ecoregions: 1:C, 3:C, 5:C, 69:C, 81:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.738967#references
Description Author: G. Kittel, mod. C. Chappell and M.S. Reid
Version: 23 Jan 2006 Stakeholders: Canada, West
Concept Author: G. Kittel and C. Chappell ClassifResp: West
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1042 NORTH PACIFIC MESIC WESTERN HEMLOCK-SILVER FIR FOREST (CES204.097)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Tsuga heterophylla - Abies amabilis
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2042; ESLF 4229; ESP 1042


CONCEPT
Summary: This forested system occurs only in the Pacific Northwest mountains entirely west of the Cascade Crest from coastal
British Columbia to Washington. It generally occurs in an elevational band between Pseudotsuga menziesii - Tsuga heterophylla or
hypermaritime zone forests and Tsuga mertensiana forests. It dominates mid-montane maritime climatic zones on the windward side
of Vancouver Island, the Olympic Peninsula, and wettest portions of the North Cascades in Washington (north of Snoqualmie River).
Windthrow is a common small-scale disturbance in this system, and gap creation and succession are important processes.
Stand-replacement fires are relatively infrequent to absent, with return intervals of several hundred or more years. More
mixed-severity fires occur in the southern parts of this system, so that forest structure, patch size and proportions will be different
from northern stands. Further north, stand-replacing fires are also infrequent but are a more common fire event. A somewhat variable
winter snowpack that typically lasts for 2-6 months is characteristic. The climatic zone within which it occurs is sometimes referred to
as the "rain-on-snow" zone because of the common occurrence of major winter rainfall on an established snowpack. Tsuga
heterophylla and/or Abies amabilis dominate the canopy of late-seral stands, and Chamaecyparis nootkatensis can be codominant,
especially at higher elevations. Thuja plicata is also common and sometimes codominates in British Columbia. Pseudotsuga menziesii
is relatively rare to absent in this system, as opposed to the similar but drier North Pacific Dry-Mesic Silver Fir-Western
Hemlock-Douglas-fir Forest (CES204.098). The major understory dominant species is Vaccinium ovalifolium. Understory species that
help distinguish this system from the drier silver fir system (they are much more common here) include Oxalis oregana, Blechnum
spicant, and Rubus pedatus.
Classification Comments: Jan Henderson suggests using 90 inches mean precipitation at sea level (with modification for
topographic moisture) to distinguish wet and dry silver fir systems. Fire regime is significantly different at regional scale between the
dry and mesic; this difference appears to be consistent throughout the range of the types. The mesic rarely, if ever, burns; it is
dominated by what is sometimes called "old old-growth" stands that run from 700 to over 1000 years in age. Research in British
Columbia indicates these coastal rainforests may burn an average of once every 2000 years. The major processes then are small-scale
gap dynamics, not stand-replacement fires. This difference is related to climate, not site moisture, with the mesic having a very wet
climate that is more coastal, less continental, with cooler summers, and warmer winters on average.
Similar Ecological Systems:
• Alaskan-Vancouverian Maritime Western Hemlock Forest (CES204.840)
• North Pacific Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest (CES204.098)
Related Concepts:
• Coastal True Fir - Hemlock: 226 (Eyre 1980) Broader. includes moist and dry silver fir
• Douglas-fir - Western Hemlock: 230 (Eyre 1980) Intersecting
• Western Hemlock: 224 (Eyre 1980) Intersecting. 80% W. Hemlock


MEMBERSHIP
Associations:
• Abies amabilis / Menziesia ferruginea Forest (CEGL000224, G4)
• Abies amabilis / Oplopanax horridus Forest (CEGL000004, G5)
• Abies amabilis / Oxalis oregana Forest (CEGL000005, G4)
• Abies amabilis / Polystichum munitum Forest (CEGL000006, G4)
• Abies amabilis / Rhododendron albiflorum Forest (CEGL000225, G5)
• Abies amabilis / Tiarella trifoliata Forest (CEGL000007, G4)
• Abies amabilis / Vaccinium ovalifolium / Clintonia uniflora Forest (CEGL000233, G5)
• Abies amabilis / Vaccinium ovalifolium / Erythronium montanum Forest (CEGL000234, G3)
• Abies amabilis / Vaccinium ovalifolium / Tiarella trifoliata Forest (CEGL000009, G4)
• Abies amabilis / Vaccinium ovalifolium Forest (CEGL000231, G4G5)
Alliances:
• Abies amabilis Giant Forest Alliance (A.102)
• Abies amabilis Seasonally Flooded Forest Alliance (A.187)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
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• East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086)
• North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001)
• North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest (CES204.002)


DISTRIBUTION
Range: This system occurs only in the Pacific Northwest mountains (Coastal and westside Cascadian). It occurs on the windward
side of coastal mountains in both British Columbia and in the Olympic Mountains and north Cascade Range of Washington.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC
TNC Ecoregions: 1:C, 3:C, 69:C, 70:C, 81:C


SOURCES
References: DeMeo et al. 1992, DeVelice et al. 1999, Franklin and Dyrness 1973, Martin et al. 1995, Viereck et al. 1992, Western
Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.769626#references
Description Author: G. Kittel, mod. C. Chappell
Version: 25 Apr 2006 Stakeholders: Canada, West
Concept Author: G. Kittel, mod. C. Chappell ClassifResp: West
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1041 NORTH PACIFIC MOUNTAIN HEMLOCK FOREST (CES204.838)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Oceanic]; Tsuga mertensiana
Non-Diagnostic Classifiers: Montane [Upper Montane]; Montane [Montane]
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2041; ESLF 4228; ESP 1041


CONCEPT
Summary: This forested ecological system occurs throughout the mountains of the North Pacific, from the southern Cascades of
Oregon north to southeastern Alaska. It is the predominant forest of subalpine elevations in the coastal mountains of British Columbia,
southeastern Alaska, western Washington and western Oregon. On the leeward side of the Cascades, this is usually a dense canopy
composed of Abies lasiocarpa and Tsuga mertensiana, with some Picea engelmannii or Abies amabilis. These occur between 1275
and 1675 m elevation. It also occurs on mountain slopes on the outer coastal islands of British Columbia and Alaska. It lies between
the Western Hemlock, Pacific Silver Fir, or Shasta Red Fir zones and the Subalpine Parkland or Alpine Tundra Zone, at elevations
ranging from 300 to 2300 m (1000-7500 feet). The lower and upper elevational limits decrease from south to north and from east to
west. The climate is generally characterized by short, cool summers, rainy autumns and long, cool, wet winters with heavy snow cover
for 5-9 months. The heavy snowpack is ubiquitous, but at least in southern Oregon and perhaps the northern Rocky Mountains and
eastern Cascades, summer drought is more significant. These more summer-dry climatic areas also have occasional high-severity fires
with return intervals of 400-600 years (J. Kertis pers. comm. 2006, K. Kopper pers. comm. 2006) unlike the majority of the range of
the system which experiences fires very rarely or never. Tsuga mertensiana and Abies amabilis are the characteristic dominant tree
species over most of the range. Abies amabilis is absent from southern Oregon and less abundant than elsewhere in the central Oregon
Cascades and the eastern slopes of the Cascades. Chamaecyparis nootkatensis is abundant in the more coastal portions, while Abies
lasiocarpa is found inland and becomes increasingly common near the transition to the Subalpine Fir-Engelmann Spruce Zone. In the
Cascades of central to southern Oregon, Abies X shastensis is typically present and often codominant. Tsuga heterophylla often occurs
at lower elevations in this system but is much less abundant than Tsuga mertensiana. On drier sites Abies lasiocarpa and Pinus
contorta can be the first forests to develop after stand-replacing fire. These early-seral stages, with lodgepole pine dominant in the
upper canopy, could be classified and mapped as Rocky Mountain Lodgepole Pine Forest (CES306.820) but should be considered part
of this system if other tree species listed above are present, as it will succeed as a mixed pine type, then mountain hemlock becomes
characteristic. Picea sitchensis and Thuja plicata are occasionally present, especially on the outer coast of Alaska. Deciduous trees are
rare. Parklands (open woodlands or sparse trees with dwarf-shrub or herbaceous vegetation) are not part of this system but of North
Pacific Maritime Mesic Subalpine Parkland (CES204.837).
Classification Comments: Farther inland, Tsuga mertensiana becomes limited to the coldest and wettest pockets of the more
continental subalpine fir forests, described from the eastern Cascades and northern Rocky Mountains. In the northern Rocky
Mountains of northern Idaho and Montana, Tsuga mertensiana occurs as patches within the matrix of Rocky Mountain Subalpine
Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830) only in the most maritime of environments and is included in the
spruce-fir system. In the northern Rocky Mountains, this forest system is codominated by Abies lasiocarpa and/or Picea engelmannii.
Related Concepts:
• EW Subalpine Fir - Mountain Hemlock Wet Forested (Ecosystems Working Group 1998) Broader
• MF Mountain Hemlock - Amabilis fir Forested (Ecosystems Working Group 1998) Broader
• Mountain Hemlock: 205 (Eyre 1980) Broader


DESCRIPTION
Dynamics: Landfire VDDT models: R#ABAMup.


MEMBERSHIP
Associations:
• Tsuga mertensiana - Abies amabilis / Caltha leptosepala ssp. howellii Forest (CEGL000501, G3)
• Tsuga mertensiana - Abies amabilis / Elliottia pyroliflorus Woodland (CEGL000503, G3G4)
• Tsuga mertensiana - Abies amabilis / Oplopanax horridus Forest (CEGL000507, G3G4)
• Tsuga mertensiana - Abies amabilis / Rhododendron albiflorum Forest (CEGL002632, G5)
• Tsuga mertensiana - Abies amabilis / Rhododendron macrophyllum Forest (CEGL000124, G4)
• Tsuga mertensiana - Abies amabilis / Rubus lasiococcus Forest (CEGL000509, G3)
• Tsuga mertensiana - Abies amabilis / Tiarella trifoliata var. unifoliata - Streptopus lanceolatus Forest (CEGL000125, G3G4)
• Tsuga mertensiana - Abies amabilis / Vaccinium membranaceum - Vaccinium ovalifolium Forest (CEGL002620, G4G5)
• Tsuga mertensiana - Abies amabilis / Vaccinium membranaceum - Valeriana sitchensis Forest (CEGL002619, G4)
• Tsuga mertensiana - Abies amabilis / Vaccinium membranaceum - Xerophyllum tenax Forest (CEGL000515, G4)
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• Tsuga mertensiana - Abies amabilis / Vaccinium membranaceum Forest (CEGL002618, G4?)
• Tsuga mertensiana - Abies amabilis / Vaccinium ovalifolium - Clintonia uniflora Forest (CEGL000512, G4G5)
• Tsuga mertensiana - Abies amabilis / Vaccinium ovalifolium - Erythronium montanum Forest (CEGL000513, G3G4)
• Tsuga mertensiana - Abies amabilis / Vaccinium ovalifolium - Maianthemum dilatatum Forest (CEGL002617, G3G4)
• Tsuga mertensiana - Abies amabilis / Xerophyllum tenax Forest (CEGL000500, G3)
• Tsuga mertensiana - Chamaecyparis nootkatensis / Gaultheria shallon Woodland (CEGL003214, G5)
• Tsuga mertensiana - Chamaecyparis nootkatensis / Vaccinium ovalifolium Forest (CEGL003208, G5)
• Tsuga mertensiana / Chimaphila umbellata Forest (CEGL000502, G4)
• Tsuga mertensiana / Elliottia pyroliflorus Woodland (CEGL003248, G4G5)
• Tsuga mertensiana / Luzula glabrata var. hitchcockii Forest (CEGL000505, G5)
• Tsuga mertensiana / Quercus sadleriana / Orthilia secunda Forest (CEGL000123, G3G4)
• Tsuga mertensiana / Sparse Understory Forest (CEGL008685, G3G4)
• Tsuga mertensiana / Vaccinium ovalifolium / Caltha leptosepala ssp. howellii Woodland (CEGL003247, G5)
• Tsuga mertensiana / Vaccinium ovalifolium / Nephrophyllidium crista-galli Woodland (CEGL003245, G5)
• Tsuga mertensiana / Vaccinium ovalifolium Forest (CEGL003244, G5)
• Tsuga mertensiana / Vaccinium scoparium Forest (CEGL000126, G4)
Alliances:
• Tsuga mertensiana - Abies amabilis Forest Alliance (A.158)
• Tsuga mertensiana - Abies amabilis Giant Forest Alliance (A.113)
• Tsuga mertensiana - Abies amabilis Saturated Forest Alliance (A.207)
• Tsuga mertensiana - Abies amabilis Woodland Alliance (A.555)
• Tsuga mertensiana Forest Alliance (A.146)
• Tsuga mertensiana Woodland Alliance (A.550)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• Alaskan-Vancouverian Maritime Western Hemlock Forest (CES204.840)
• East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086)


DISTRIBUTION
Range: This system occurs throughout the mountains of the North Pacific, from the southern Cascades of Oregon north to
southeastern Alaska.
Divisions: 204:C; 306:C
Nations: CA, US
Subnations: AB, BC, OR, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261D:C?, M261G:C?,
M332G:CC
TNC Ecoregions: 1:C, 3:C, 69:C, 81:C


SOURCES
References: Comer et al. 2003, Franklin 1988, Kertis pers. comm., Klinka and Chourmouzis 2002, Kopper pers. comm.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722836#references
Description Author: G. Kittel, mod. C. Chappell and M.S. Reid
Version: 25 Apr 2006 Stakeholders: Canada, West
Concept Author: G. Kittel and C. Chappell ClassifResp: West
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1008 NORTH PACIFIC OAK WOODLAND (CES204.852)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch, Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Oceanic]; Quercus garryana
Non-Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes: EVT 2008; ESLF 4101; ESP 1008


CONCEPT
Summary: This ecological system is limited to the southern portions of the North Pacific region. It occurs primarily in the Puget
Trough and Willamette Valley but trickles down into the Klamath ecoregion and into California. This system is associated with dry,
predominantly low-elevation sites and/or sites that experienced frequent presettlement fires. In the Willamette Valley, soils are mesic
yet well-drained, and the type is clearly large patch in nature. In the Puget Lowland and Georgia Basin, this system is primarily found
on dry sites, typically either shallow bedrock soils or deep gravelly glacial outwash soils. It occurs on various soils in the interior
valleys of the Klamath Mountains, and on shallow soils of "bald hill" toward the coast. Even where more environmentally limited, the
system is strongly associated with a pre-European settlement, low-severity fire regime. Succession in the absence of fire tends to favor
increased shrub dominance in the understory, increased tree density, and increased importance of conifers, with the end result being
conversion to a conifer forest. The vegetation ranges from savanna and woodland to forest dominated by deciduous broadleaf trees,
mostly Quercus garryana. Codominance by the evergreen conifer Pseudotsuga menziesii is common, and Pinus ponderosa is
important in some stands. In the south, common associates also include Quercus kelloggii and Arbutus menziesii. This system merges
into Mediterranean California Lower Montane Black Oak-Conifer Forest and Woodland (CES206.923) on sites that support more
conifer cover, and into Mediterranean California Mixed Oak Woodland (CES206.909) in the southern portion of its distribution. This
system is borderline between small patch and large patch in its dynamics.
Classification Comments: East of the Cascade Crest is a different system dominated by Oregon white oak (i.e., East Cascades
Oak-Ponderosa Pine Forest and Woodland (CES204.085)). While Quercus garryana does occur in California, it is uncertain that this
system (a Garry oak-dominated woodland) does not occur that far south. Garry oak in California may be mostly shrubby form around
the edges of balds or else mixed into woodlands dominated by other species; this needs further review.
Similar Ecological Systems:
• Mediterranean California Mixed Oak Woodland (CES206.909)
Related Concepts:
• Oregon White Oak: 233 (Eyre 1980) Equivalent


DESCRIPTION
Dynamics: Landfire VDDT models: #R OWOA Oregon White Oak applies to southern occurrences.


MEMBERSHIP
Associations:
• Pseudotsuga menziesii - Quercus garryana / Melica subulata Forest (CEGL003355, G1)
• Quercus garryana / Carex inops - Camassia quamash Woodland (CEGL000548, G1)
• Quercus garryana / Ceanothus cuneatus / Festuca idahoensis Woodland (CEGL000930, G2)
• Quercus garryana / Symphoricarpos albus / Carex inops Woodland (CEGL003358, G2)
• Quercus garryana / Symphoricarpos albus / Polystichum munitum Forest (CEGL003353, G2)
• Quercus garryana / Toxicodendron diversilobum / Elymus glaucus Woodland (CEGL000932, G2)
• Quercus garryana / Viburnum ellipticum - Toxicodendron diversilobum Woodland (CEGL003354, G1)
• Quercus garryana Forest [Placeholder] (CEGL000547, G2Q)
Alliances:
• Pseudotsuga menziesii Forest Alliance (A.157)
• Quercus garryana Forest Alliance (A.262)
• Quercus garryana Woodland Alliance (A.630)


SPATIAL CHARACTERISTICS
Spatial Summary: This system is borderline between small patch and large patch in its dynamics.
Adjacent Ecological Systems:
• Mediterranean California Lower Montane Black Oak-Conifer Forest and Woodland (CES206.923)
• Mediterranean California Mixed Oak Woodland (CES206.909)
Adjacent Ecological System Comments: This system merges into Mediterranean California Lower Montane Black Oak-Conifer
Forest and Woodland (CES206.923) on sites that support more conifer cover, and into Mediterranean California Mixed Oak
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Woodland (CES206.909) in the southern portion of its distribution.


DISTRIBUTION
Range: This system occurs primarily in the Puget Trough and Willamette Valley and extends southward at low elevations in the
Klamath Mountains on both sides of the Oregon/California stateline.
Divisions: 204:C
Nations: CA, US
Subnations: BC, CA, OR, WA
Map Zones: 1:C, 2:C, 3:C, 6:?, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, 263A:??, M242A:CC, M242B:CC, M242C:CP, M242D:CP, M261A:CC, M261D:CC
TNC Ecoregions: 1:C, 2:C, 5:C, 14:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Franklin and Dyrness 1973
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722822#references
Description Author: C. Chappell, mod. G. Kittel and M.S. Reid
Version: 23 Jan 2006 Stakeholders: Canada, West
Concept Author: C. Chappell ClassifResp: West
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1173 NORTH PACIFIC WOODED VOLCANIC FLOWAGE (CES204.883)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Rock Outcrops/Barrens/Glades; Very Shallow Soil; Lava Flow
Non-Diagnostic Classifiers: Escarpment; Long (>500 yrs) Persistence; Montane [Upper Montane]; Montane [Montane]; Montane
[Lower Montane]; Lowland [Foothill]; Temperate [Temperate Continental]; Butte
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2173; ESLF 4329; ESP 1173


CONCEPT
Summary: This ecological system is found from foothill to subalpine elevations and includes woodland to sparsely vegetated
landscapes (generally >10% plant cover) on recent lava flows, excessively well-drained lahars, debris avalanches and pyroclastic
flows. The characteristic feature of this system is the substrate limiting characteristic that creates an environment for a more open
vegetation than the surrounding closed matrix forest. Examples are recent lava flows (3500-8200 years ago) on the north side of
Mount Adams (andecite) and the big lava beds (basalt) south of Indian Heaven west of Mount Adams, Washington, and lahars
(200-2000 years old) at Old Maid Flat west of Mount Hood, Oregon. These areas support open to sparse tree cover; characteristic
species include Pseudotsuga menziesii, Pinus contorta, Pinus monticola, and Abies lasiocarpa. Tree cover can range from scattered
(5%) up to 70% or occasionally even more. There may be scattered to dense shrubs present, such as Acer circinatum, Vaccinium
membranaceum, Arctostaphylos uva-ursi (very characteristic), Mahonia nervosa, Amelanchier alnifolia, and Xerophyllum tenax. Soil
development is limited, and mosses and lichens often cover the soil or rock surface.
Classification Comments: This system will include areas that fit the sparsely vegetated system type definition but are included here
and delineated by the boundary of lava or other volcanic flowage. Elevation range (>3350 m) for this system is great, but the
specialized substrate is the overriding factor defining it. These are mid-stages of primary succession that differ in degree of forest
cover, soil development and productivity. Early primary succession on these substrates are included in North Pacific Volcanic Rock
and Cinder Land (CES204.092). Later primary succession stages (increased soil development) are included in appropriate matrix
forest systems.
Related Concepts:
• Lodgepole Pine: 218 (Eyre 1980) Intersecting


SPATIAL CHARACTERISTICS
Size: Big lava bed in Washington approx. 16,000 acres; Mount Adams north side approx. 8000 acres. Can also be quite small, e.g.,
lahar at Longmire on Mount Rainier less than 100 acres.


DISTRIBUTION
Range: This uncommon system is found in the east and west Cascades of Washington and Oregon, and may occur in small patches in
northern California in the vicinity of Mount Lassen or Mount Shasta.
Divisions: 204:C
Nations: US
Subnations: CA?, OR, WA
Map Zones: 1:C, 2:P, 6:P, 7:C
USFS Ecomap Regions: 242A:CC, 342I:PP, M242B:CC, M242C:CC, M242D:CP, M261D:CP, M261G:CC
TNC Ecoregions: 3:P, 4:C, 81:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.767990#references
Description Author: R. Crawford
Version: 31 Aug 2005 Stakeholders: West
Concept Author: R. Crawford ClassifResp: West
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1044 NORTHERN CALIFORNIA MESIC SUBALPINE WOODLAND (CES206.911)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Upper Montane]; Temperate [Temperate Oceanic]; Udic
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Sideslope
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2044; ESLF 4231; ESP 1044


CONCEPT
Summary: This ecological system occurs on ridges and rocky slopes around timberline at 2600 m (7900 feet) elevation in the central
Sierra Nevada and 2450 m (8000 feet) in the southern Cascades. These woodlands are found on concave or mesic slopes in areas with
long-lasting snowpack and better soil development than other drier and more exposed subalpine woodlands. The tree canopy is
characterized by Tsuga mertensiana and may include Abies magnifica, Abies procera, Pinus albicaulis, and Pinus monticola.
Mesic-site shrubs will include Cassiope mertensiana, Phyllodoce breweri, Phyllodoce empetriformis, Vaccinium membranaceum, and
others. Juniperus communis is found in most stands of the northern Sierra Nevada. Penstemon davidsonii, as well as patches of
grasses, sedges, and forbs grade into adjacent meadows.
Similar Ecological Systems:
• Sierra Nevada Subalpine Lodgepole Pine Forest and Woodland (CES206.912)
Related Concepts:
• California Mixed Subalpine: 256 (Eyre 1980) Intersecting
• Mountain Hemlock: 205 (Eyre 1980) Intersecting. Mountain hemlock stands are a component of subalpine parklands.
• Whitebark Pine: 208 (Eyre 1980) Intersecting. Whitebark pine stands are a component of this ecological system.


MEMBERSHIP
Associations:
• Pinus albicaulis - Tsuga mertensiana / Mixed Herbaceous Woodland (CEGL003132, G2G4)
• Pinus albicaulis / Penstemon davidsonii Woodland (CEGL003134, G3G4)
• Tsuga mertensiana - Pinus contorta var. murrayana - Pinus albicaulis Forest (CEGL008692, GNR)
• Tsuga mertensiana - Pinus contorta var. murrayana - Pinus monticola Forest (CEGL008691, G3?)
• Tsuga mertensiana - Pinus contorta var. murrayana / Carex rossii Forest (CEGL008690, G3?)
• Tsuga mertensiana - Pinus contorta var. murrayana / Phyllodoce breweri Forest (CEGL008689, G3?)
• Tsuga mertensiana - Pinus contorta var. murrayana Forest (CEGL008688, G3G4)
• Tsuga mertensiana - Pinus monticola Forest (CEGL008687, G3)
• Tsuga mertensiana / Arabis platysperma Forest (CEGL008686, GNR)
• Tsuga mertensiana / Sparse Understory Forest (CEGL008685, G3G4)
Alliances:
• Pinus albicaulis Woodland Alliance (A.531)
• Tsuga mertensiana Forest Alliance (A.146)


DISTRIBUTION
Range: This system occurs on ridges and rocky slopes around timberline at 2600 m (7900 feet) elevation in the central Sierra Nevada
and 2450 m (8000 feet) in the southern Cascades.
Divisions: 204:C; 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 6:C, 7:C
USFS Ecomap Regions: 341D:CC, M242B:??, M261E:CC
TNC Ecoregions: 4:C, 5:P, 12:C, 81:P


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Potter 1994, Sawyer
and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722770#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1045 NORTHERN ROCKY MOUNTAIN DRY-MESIC MONTANE MIXED CONIFER FOREST (CES306.805)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Montane]; Forest and Woodland (Treed); Ustic; Short Disturbance Interval; F-Patch/Low Intensity;
Needle-Leaved Tree; Abies grandis - Mixed
Non-Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Montane [Lower Montane]; Sideslope; Toeslope/Valley Bottom;
Temperate [Temperate Continental]; Mesotrophic Soil
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2045; ESLF 4232; ESP 1045


CONCEPT
Summary: This ecological system is composed of highly variable montane coniferous forests found in the interior Pacific Northwest,
from southernmost interior British Columbia, eastern Washington, eastern Oregon, northern Idaho, western and north-central
Montana, and south along the east slope of the Cascades in Washington and Oregon. In central Montana it occurs on mountain islands
(the Snowy Mountains). This system is associated with a submesic climate regime with annual precipitation ranging from 50 to 100
cm, with a maximum in winter or late spring. Winter snowpacks typically melt off in early spring at lower elevations. Elevations range
from 460 to 1920 m. Most occurrences of this system are dominated by a mix of Pseudotsuga menziesii and Pinus ponderosa (but
there can be one without the other) and other typically seral species, including Pinus contorta, Pinus monticola (not in central
Montana), and Larix occidentalis (not in central Montana). Picea engelmannii (or Picea glauca or their hybrid) becomes increasingly
common towards the eastern edge of the range. The nature of this forest system is a matrix of large patches dominated or codominated
by one or combinations of the above species; Abies grandis (a fire-sensitive, shade-tolerant species not occurring in central Montana)
has increased on many sites once dominated by Pseudotsuga menziesii and Pinus ponderosa, which were formerly maintained by
low-severity wildfire. Presettlement fire regimes may have been characterized by frequent, low-intensity ground fires that maintained
relatively open stands of a mix of fire-resistant species. Under present conditions the fire regime is mixed severity and more variable,
with stand-replacing fires more common, and the forests are more homogeneous. With vigorous fire suppression, longer fire-return
intervals are now the rule, and multi-layered stands of Pseudotsuga menziesii, Pinus ponderosa, and/or Abies grandis provide fuel
"ladders," making these forests more susceptible to high-intensity, stand-replacing fires. They are very productive forests which have
been priorities for timber production. They rarely form either upper or lower timberline forests. Understories are dominated by
graminoids, such as Pseudoroegneria spicata, Calamagrostis rubescens, Carex geyeri, and Carex rossii, that may be associated with a
variety of shrubs, such as Acer glabrum, Juniperus communis, Physocarpus malvaceus, Symphoricarpos albus, Spiraea betulifolia, or
Vaccinium membranaceum on mesic sites. Abies concolor and Abies grandis X concolor hybrids in central Idaho (the Salmon
Mountains) are included here but have very restricted range in this area. Abies concolor and Abies grandis in the Blue Mountains of
Oregon are probably hybrids of the two and mostly Abies grandis.
Classification Comments: Need to re-assess the concept of this system in relation to Northern Rocky Mountain Western Larch
Savanna (CES306.837) and East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086). In PNV (PAGs)
concept, this is mostly Pseudotsuga menziesii, moist Pinus ponderosa series, dry Abies grandis or warm, dry Abies lasiocarpa series
in the Canadian Rockies, northern Middle Rockies, East Cascades and Okanagan ecoregions. Everett et al. (2000) indicate that in the
eastern Cascades of Washington this system forms fire polygons due to abrupt north and south topography with presettlement
fire-return intervals of 11-12 years typically covering less than 810 ha. Currently, fires have 40- to 45-year return intervals with
thousands of hectares in size. Northern Rocky Mountain Western Larch Savanna (CES306.837) is a large-patch type that occurs
typically within this matrix or the Northern Rocky Mountain Mesic Montane Mixed Conifer Forest (CES306.802) matrix. We need to
define the percent cover of larch over 50% or over 75% relative cover of all trees for an occurrence to be placed in Northern Rocky
Mountain Western Larch Savanna (CES306.837). This needs to be relative because these look(ed) like ponderosa savanna in places.
East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086) has North Pacific floristic composition, and is
mostly east Cascades ecoregion, peripheral in Okanagan ecoregion, and west Cascades. PAGs most of the Abies grandis, dry western
red-cedar and western hemlock in the east Cascades. Environmentally, it is equivalent to Northern Rocky Mountain Mesic Montane
Mixed Conifer Forest (CES306.802). Contrasting this system (CES306.805) with Rocky Mountain Subalpine Dry-Mesic Spruce-Fir
Forest and Woodland (CES306.828) and Rocky Mountain Subalpine Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830) is
important in the Middle Rockies ecoregion and Oregon.
Similar Ecological Systems:
• East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086)
• North Pacific Interior Dry-Mesic Mixed Conifer Forest [Provisional] (CES207.152)
• Northern Rocky Mountain Western Larch Savanna (CES306.837)
• Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland (CES306.828)
• Rocky Mountain Subalpine Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830)
• Sierran-Intermontane Desert Western White Pine-White Fir Woodland (CES204.101)
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Related Concepts:
• Grand Fir: 213 (Eyre 1980) Intersecting. Grand fir stands are an important component of this ecological system.
• Interior Douglas-fir: 210 (Eyre 1980) Intersecting
• Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting
• Western Larch: 212 (Eyre 1980) Intersecting. Western larch stands are an important component of this ecological system.
• Western White Pine: 215 (Eyre 1980) Intersecting
• White Fir: 211 (Eyre 1980) Intersecting. White fir is a minor component of this ecological system, primarily in southern Idaho and


southern Oregon, where it hybridizes with grand fir.


DESCRIPTION
Dynamics: Landfire VDDT models: R#MCONdy.


MEMBERSHIP
Associations:
• Abies concolor - Pseudotsuga menziesii / Carex rossii Forest (CEGL000431, G2?)
• Abies grandis / Acer glabrum Forest (CEGL000267, G3)
• Abies grandis / Arctostaphylos nevadensis Woodland (CEGL000915, G2G3)
• Abies grandis / Bromus vulgaris Forest (CEGL002601, G3)
• Abies grandis / Calamagrostis rubescens Woodland (CEGL000916, G4?)
• Abies grandis / Carex geyeri Woodland (CEGL000917, G3)
• Abies grandis / Linnaea borealis Forest (CEGL000275, G3)
• Abies grandis / Physocarpus malvaceus Forest (CEGL000277, G3)
• Abies grandis / Spiraea betulifolia Forest (CEGL000281, G2)
• Abies grandis / Symphoricarpos albus Forest (CEGL000282, G3?)
• Pinus monticola / Clintonia uniflora Forest (CEGL000176, G1Q)
• Pinus ponderosa - Pseudotsuga menziesii / Arctostaphylos nevadensis Woodland (CEGL000208, G2)
• Pinus ponderosa - Pseudotsuga menziesii / Arctostaphylos patula Woodland (CEGL000209, G3)
• Pinus ponderosa - Pseudotsuga menziesii / Carex geyeri Forest (CEGL000211, GNRQ)
• Pinus ponderosa - Pseudotsuga menziesii / Penstemon fruticosus Woodland (CEGL000212, G2G3)
• Pinus ponderosa - Pseudotsuga menziesii / Physocarpus malvaceus Forest (CEGL000213, GNRQ)
• Pinus ponderosa - Pseudotsuga menziesii / Pseudoroegneria spicata ssp. inermis Woodland (CEGL000207, G3Q)
• Pinus ponderosa - Pseudotsuga menziesii / Purshia tridentata Woodland (CEGL000214, G3)
• Pseudotsuga menziesii / Arctostaphylos uva-ursi - Purshia tridentata Forest (CEGL000426, G3?)
• Pseudotsuga menziesii / Arctostaphylos uva-ursi Cascadian Forest (CEGL000425, G3G4)
• Pseudotsuga menziesii / Arctostaphylos uva-ursi Forest (CEGL000424, G4)
• Pseudotsuga menziesii / Arnica cordifolia Forest (CEGL000427, G4)
• Pseudotsuga menziesii / Bromus ciliatus Forest (CEGL000428, G4)
• Pseudotsuga menziesii / Calamagrostis rubescens Woodland (CEGL000429, G5)
• Pseudotsuga menziesii / Carex geyeri Forest (CEGL000430, G4?)
• Pseudotsuga menziesii / Clintonia uniflora - Xerophyllum tenax Forest (CEGL005854, G4G5)
• Pseudotsuga menziesii / Clintonia uniflora Forest (CEGL005850, G4G5)
• Pseudotsuga menziesii / Heracleum maximum Forest (CEGL005853, G2?)
• Pseudotsuga menziesii / Linnaea borealis Forest (CEGL000441, G4)
• Pseudotsuga menziesii / Menziesia ferruginea / Clintonia uniflora Forest (CEGL005851, G3?)
• Pseudotsuga menziesii / Osmorhiza berteroi Forest (CEGL000445, G4G5)
• Pseudotsuga menziesii / Paxistima myrsinites Forest (CEGL000446, G2G3)
• Pseudotsuga menziesii / Physocarpus malvaceus - Linnaea borealis Forest (CEGL000448, G4)
• Pseudotsuga menziesii / Symphoricarpos occidentalis Forest (CEGL000461, G3?)
• Pseudotsuga menziesii / Symphoricarpos oreophilus Forest (CEGL000462, G5)
• Pseudotsuga menziesii / Vaccinium caespitosum Forest (CEGL000465, G5)
• Pseudotsuga menziesii / Vaccinium membranaceum / Xerophyllum tenax Forest (CEGL005852, G4G5)
• Pseudotsuga menziesii / Vaccinium spp. Forest (CEGL000464, G4Q)
Alliances:
• Abies concolor Forest Alliance (A.152)
• Abies grandis Forest Alliance (A.153)
• Abies grandis Woodland Alliance (A.558)
• Pinus monticola Forest Alliance (A.133)
• Pinus ponderosa - Pseudotsuga menziesii Forest Alliance (A.134)
• Pinus ponderosa - Pseudotsuga menziesii Woodland Alliance (A.533)
• Pseudotsuga menziesii Forest Alliance (A.157)
• Pseudotsuga menziesii Woodland Alliance (A.552)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
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• East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086)


DISTRIBUTION
Range: This system is found in the interior Pacific Northwest, from southern interior British Columbia south and east into Oregon,
Idaho (including north and central Idaho, down to the Boise Mountains), and western Montana, and south along the east slope of the
Cascades in Washington and Oregon.
Divisions: 204:C; 304:P; 306:C
Nations: CA, US
Subnations: BC, ID, MT, OR, WA
Map Zones: 7:C, 8:C, 9:C, 10:C, 16:?, 17:?, 18:P, 19:C, 20:C
USFS Ecomap Regions: 331A:CC, 331D:C?, 341G:PP, 342C:CC, 342D:CC, 342H:CC, 342I:CC, M242B:CC, M242C:CC,
M242D:CC, M331A:CC, M331D:CC, M332A:CC, M332B:CC, M332D:CP, M332E:CC, M332F:CC, M332G:CC, M333A:CC,
M333B:CC, M333C:CC, M333D:CC
TNC Ecoregions: 2:P, 4:C, 6:C, 7:C, 8:C, 26:C, 68:C


SOURCES
References: Canadian Rockies Ecoregional Plan 2002, Comer et al. 2003, Cooper et al. 1987, Crawford and Johnson 1985,
Daubenmire and Daubenmire 1968, Lillybridge et al. 1995, Pfister et al. 1977, Steele and Geier-Hayes 1995, Steele et al. 1981, Topik
1989, Topik et al. 1988, Williams and Lillybridge 1983
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722868#references
Description Author: R. Crawford, C. Chappell and M.S. Reid
Version: 23 Jan 2006 Stakeholders: Canada, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1053 NORTHERN ROCKY MOUNTAIN PONDEROSA PINE WOODLAND AND SAVANNA (CES306.030)


CLASSIFIERS
Classification Status: Standard


Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Ridge/Summit/Upper Slope; Very Shallow Soil; Mineral: W/ A-Horizon <10 cm; Sand Soil Texture; Aridic;
Intermediate Disturbance Interval [Periodicity/Polycyclic Disturbance]; F-Patch/Medium Intensity; Needle-Leaved Tree; Graminoid;
Pinus ponderosa with grassy understory; Pinus ponderosa with shrubby understory
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Montane [Montane]; Montane [Lower Montane]; Forest and Woodland
(Treed); Temperate [Temperate Continental]; Circumneutral Soil; F-Landscape/Low Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2053; ESLF 4240; ESP 1053


CONCEPT
Summary: This inland Pacific Northwest ecological system occurs in the foothills of the northern Rocky Mountains in the Columbia
Plateau region and west along the foothills of the Modoc Plateau and eastern Cascades into southern interior British Columbia. These
woodlands and savannas occur at the lower treeline/ecotone between grasslands or shrublands and more mesic coniferous forests
typically in warm, dry, exposed sites. Elevations range from less than 500 m in British Columbia to 1600 m in the central Idaho
mountains. Occurrences are found on all slopes and aspects; however, moderately steep to very steep slopes or ridgetops are most
common. This ecological system generally occurs on glacial till, glacio-fluvial sand and gravel, dune, basaltic rubble, colluvium, to
deep loess or volcanic ash-derived soils, with characteristic features of good aeration and drainage, coarse textures, circumneutral to
slightly acidic pH, an abundance of mineral material, rockiness, and periods of drought during the growing season. In the Oregon
"pumice zone" this system occurs as matrix-forming, extensive woodlands on rolling pumice plateaus and other volcanic deposits.
These woodlands in the eastern Cascades, Okanagan and northern Rockies regions receive winter and spring rains, and thus have a
greater spring "green-up" than the drier woodlands in the central Rockies. Pinus ponderosa (primarily var. ponderosa) is the
predominant conifer; Pseudotsuga menziesii may be present in the tree canopy but is usually absent. In southern interior British
Columbia, Pseudotsuga menziesii or Pinus flexilis may form woodlands or fire-maintained savannas with and without Pinus
ponderosa var. ponderosa at the lower treeline transition into grassland or shrub-steppe. The understory can be shrubby, with
Artemisia tridentata, Arctostaphylos patula, Arctostaphylos uva-ursi, Cercocarpus ledifolius, Physocarpus malvaceus, Purshia
tridentata, Symphoricarpos oreophilus or Symphoricarpos albus, Prunus virginiana, Amelanchier alnifolia, and Rosa spp. common
species. Understory vegetation in the true savanna occurrences is predominantly fire-resistant grasses and forbs that resprout following
surface fires; shrubs, understory trees and downed logs are uncommon. These more open stands support grasses such as
Pseudoroegneria spicata, Hesperostipa spp., Achnatherum spp., dry Carex species (Carex inops), Festuca idahoensis, or Festuca
campestris. The more mesic portions of this system may include Calamagrostis rubescens or Carex geyeri, species more typical of
Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805). Mixed fire regimes and ground fires of variable
return intervals maintain these woodlands typically with a shrub-dominated or patchy shrub layer, depending on climate, degree of soil
development, and understory density. This includes the northern race of Interior Ponderosa Pine old-growth (USFS Region 6, USFS
Region 1). Historically, many of these woodlands and savannas lacked the shrub component as a result of 3- to 7-year fire-return
intervals.
Classification Comments: Hot, dry Douglas-fir types with grass are included here. Rocky Mountain Ponderosa Pine Woodland
(CES306.827) and Southern Rocky Mountain Ponderosa Pine Savanna (CES306.826) contain mostly Pinus ponderosa var.
scopulorum and Pinus arizonica var. arizonica (= Pinus ponderosa var. arizonica). The FRIS site describes different varieties of
Pinus ponderosa and associated species. Johansen and Latta (2003) have mapped the distribution of the two varieties using
mitochondrial DNA. They hybridize along the Continental Divide in Montana backing up the FRIS information. Another ponderosa
pine system remains to be defined and described for the woodlands and savannas occurring in central and eastern Montana and the
Black Hills region. These "northwestern Great Plains ponderosa pine woodlands" are likely to have a floristic component that is more
northern Great Plains mixedgrass in nature, as well as being open woodlands generally found in a grassland matrix. Further work is
need to identify the geographic and conceptual boundaries between Northern Rocky Mountain Ponderosa Pine Woodland and Savanna
(CES306.030) and the northwestern Great Plains system.


Meeting of Pacific Northwest ecologists for Landfire concluded that the "true savanna" of high-frequency / low-intensity fires and
grassy understories is now minimally in existence. Most areas that may have been savanna in the past are now more nearly
closed-canopy woodlands/forests. Conclusion was that these true savannas should be included with this woodland system, rather than
with the climatically-edaphically controlled Northern Rocky Mountain Foothill Conifer Wooded Steppe (CES306.958). Hence, the
"true fire-maintained savanna" is included in this woodland system.


Louisa Evers (pers. comm. 2006) notes that she has not found any evidence that ponderosa pine savanna existed historically in
north-central and central Oregon. In north-central Oregon, the savanna would have been oak or pine-oak. In central Oregon, it may
well have been western juniper. Condition surveys of the Cascades Forest Reserve and General Land Office survey notes suggest that
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ponderosa pine formed a woodland with grassy understories, but still was often referred to as open-parklike. Conversely pine-oak and
Douglas-fir-oak savannas appeared to have once been quite common in the Willamette Valley (and are classified in North Pacific Oak
Woodland (CES204.852)).
Similar Ecological Systems:
• Northwestern Great Plains - Black Hills Ponderosa Pine Woodland and Savanna (CES303.650)
• Southern Rocky Mountain Ponderosa Pine Savanna (CES306.649)
• Southern Rocky Mountain Ponderosa Pine Woodland (CES306.648)
Related Concepts:
• Interior Ponderosa Pine: 237 (Eyre 1980) Broader
• Ponderosa Pine - Grassland (110) (Shiflet 1994) Intersecting
• Ponderosa Pine - Shrubland (109) (Shiflet 1994) Intersecting


DESCRIPTION
Environment: This ecological system within the region occurs at the lower treeline/ecotone between grasslands or shrublands and
more mesic coniferous forests typically in warm, dry, exposed sites at elevations ranging from 500-1600 m (1600-5248 feet). It can
occur on all slopes and aspects; however, it commonly occurs on moderately steep to very steep slopes or ridgetops. This ecological
system generally occurs on most geological substrates from weathered rock to glacial deposits to eolian deposits. Characteristic soil
features include good aeration and drainage, coarse textures, circumneutral to slightly acidic pH, an abundance of mineral material,
and periods of drought during the growing season. Some occurrences may occur as edaphic climax communities on very skeletal,
infertile and/or excessively drained soils, such as pumice, cinder or lava fields, and scree slopes. Surface textures are highly variable in
this ecological system ranging from sand to loam and silt loam. Exposed rock and bare soil consistently occur to some degree in all the
associations.
Dynamics: Pinus ponderosa is a drought-resistant, shade-intolerant conifer which usually occurs at lower treeline in the major ranges
of the western United States. Historically, ground fires and drought were influential in maintaining open-canopy conditions in these
woodlands. With settlement and subsequent fire suppression, occurrences have become denser. Presently, many occurrences contain
understories of more shade-tolerant species, such as Pseudotsuga menziesii and/or Abies spp., as well as younger cohorts of Pinus
ponderosa. These altered occurrence structures have affected fuel loads and alter fire regimes. Presettlement fire regimes were
primarily frequent (5- to 15-year return intervals), low-intensity ground fires triggered by lightning strikes or deliberately set fires by
Native Americans. With fire suppression and increased fuel loads, fire regimes are now less frequent and often become intense
crownfires, which can kill mature Pinus ponderosa (Reid et al. 1999).


Establishment is erratic and believed to be linked to periods of adequate soil moisture and good seed crops as well as fire frequencies,
which allow seedlings to reach sapling size. Longer fire-return intervals have resulted in many occurrences having dense subcanopies
of overstocked and unhealthy young Pinus ponderosa (Reid et al. 1999).


White-headed woodpecker, pygmy nuthatch, and flammulated owl are indicators of a healthy ponderosa pine woodland. All of these
birds prefer mature trees in an open woodland setting (Winn 1998, Jones 1998, Levad 1998 as cited in Rondeau 2001).


Landfire VDDT models: R#PIPOm.


MEMBERSHIP
Associations:
• Pinus ponderosa - Pseudotsuga menziesii / Pseudoroegneria spicata ssp. inermis Woodland (CEGL000207, G3Q)
• Pinus ponderosa / Arctostaphylos patula - Arctostaphylos viscida Forest (CEGL000061, G2Q)
• Pinus ponderosa / Arctostaphylos patula - Ceanothus velutinus Woodland (CEGL000062, G1)
• Pinus ponderosa / Arctostaphylos patula - Purshia tridentata Woodland (CEGL000063, G3)
• Pinus ponderosa / Artemisia arbuscula Woodland (CEGL000845, G2G3Q)
• Pinus ponderosa / Artemisia tridentata ssp. vaseyana / Poa nervosa Woodland (CEGL000180, G2G3)
• Pinus ponderosa / Calamagrostis rubescens Forest (CEGL000181, G2Q)
• Pinus ponderosa / Carex geyeri Woodland (CEGL000182, G3G4)
• Pinus ponderosa / Ceanothus velutinus - Purshia tridentata Woodland (CEGL000064, G4)
• Pinus ponderosa / Cercocarpus ledifolius Woodland (CEGL000850, G4)
• Pinus ponderosa / Elymus glaucus Forest (CEGL000184, G2)
• Pinus ponderosa / Festuca idahoensis Woodland (CEGL000857, G4)
• Pinus ponderosa / Hesperostipa comata Woodland (CEGL000879, G1)
• Pinus ponderosa / Juniperus communis Woodland (CEGL000859, G4?)
• Pinus ponderosa / Mahonia repens Forest (CEGL000187, G3Q)
• Pinus ponderosa / Physocarpus malvaceus Forest (CEGL000189, G2)
• Pinus ponderosa / Pseudoroegneria spicata Woodland (CEGL000865, G4)
• Pinus ponderosa / Purshia tridentata / Carex geyeri Woodland (CEGL002606, G3)
• Pinus ponderosa / Purshia tridentata / Carex rossii Woodland (CEGL000194, G2G3)
• Pinus ponderosa / Purshia tridentata / Festuca idahoensis Woodland (CEGL000195, G3)
• Pinus ponderosa / Purshia tridentata / Pseudoroegneria spicata Woodland (CEGL000197, G3)
• Pinus ponderosa / Spiraea betulifolia Forest (CEGL000202, G1G2)
• Pinus ponderosa / Symphoricarpos albus Forest (CEGL000203, G4?)
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• Pinus ponderosa / Symphoricarpos oreophilus Forest (CEGL000205, G3)
• Pinus ponderosa / Vaccinium caespitosum Woodland (CEGL005841, G3?)
• Pseudotsuga menziesii / Festuca campestris Woodland (CEGL000901, G4)
• Pseudotsuga menziesii / Festuca idahoensis Woodland (CEGL000900, G4)
• Pseudotsuga menziesii / Pseudoroegneria spicata Woodland (CEGL000908, G4)
Alliances:
• Pinus ponderosa - Pseudotsuga menziesii Woodland Alliance (A.533)
• Pinus ponderosa Forest Alliance (A.124)
• Pinus ponderosa Woodland Alliance (A.530)
• Pseudotsuga menziesii Woodland Alliance (A.552)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• California Montane Jeffrey Pine-(Ponderosa Pine) Woodland (CES206.918)


DISTRIBUTION
Range: This system is found in the Fraser River drainage of southern British Columbia south along the Cascades and northern Rocky
Mountains of Washington, Oregon and California. In the northeastern part of its range, it extends across the northern Rocky
Mountains west of the Continental Divide into northwestern Montana, south to the Snake River Plain in Idaho, and east into the
foothills of western Montana.
Divisions: 204:C; 304:C; 306:C
Nations: CA, US
Subnations: BC, ID, MT, NV?, OR, WA
Map Zones: 1:C, 2:C, 7:C, 8:C, 9:C, 10:C, 18:P, 19:C, 20:?, 30:?
USFS Ecomap Regions: 331A:CC, 342B:CC, 342C:CC, 342D:CP, 342H:CC, 342I:CC, M242B:CC, M242C:CC, M242D:CC,
M261A:C?, M261D:CC, M261G:CC, M331A:PP, M331J:PP, M332A:CC, M332B:CC, M332D:CP, M332E:CC, M332F:CC,
M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC
TNC Ecoregions: 4:C, 6:C, 7:C, 8:C, 9:C, 10:C, 26:?, 33:?, 68:C


SOURCES
References: Camp et al. 1997, Canadian Rockies Ecoregional Plan 2002, Comer et al. 2002, Comer et al. 2003, Cooper et al. 1987,
Daubenmire and Daubenmire 1968, Everett et al. 2000, Evers pers. comm., Franklin and Dyrness 1973, Johansen and Latta 2003,
Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Pfister et al. 1977, Reid et al. 1999, USFS 1993, Western Ecology
Working Group n.d., Youngblood and Mauk 1985
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.754393#references
Description Author: M.S. Reid, mod. C. Chappell and R. Crawford
Version: 23 Feb 2006 Stakeholders: Canada, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1046 NORTHERN ROCKY MOUNTAIN SUBALPINE WOODLAND AND PARKLAND (CES306.807)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Upper Treeline; Long (>500 yrs) Persistence; Montane [Upper Montane]; Forest and Woodland (Treed);
Ridge/Summit/Upper Slope; Oligotrophic Soil; Very Short Disturbance Interval; W-Patch/High Intensity; W-Patch/Medium Intensity;
W-Landscape/Medium Intensity; Larix lyallii
Non-Diagnostic Classifiers: Glaciated uplands; Moraine; Mountainside; Temperate [Temperate Continental]; Glaciated;
Mesotrophic Soil; Shallow Soil; Ustic; Cirque headwall
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2046; ESLF 4233; ESP 1046


CONCEPT
Summary: This system of the northern Rockies, Cascade Mountains, and northeastern Olympic Mountains is typically a
high-elevation mosaic of stunted tree clumps, open woodlands, and herb- or dwarf-shrub-dominated openings, occurring above closed
forest ecosystems and below alpine communities. It includes open areas with clumps of Pinus albicaulis, as well as woodlands
dominated by Pinus albicaulis or Larix lyallii. In the Cascade Mountains and northeastern Olympic Mountains, the tree clump pattern
is one manifestation, but these are also woodlands with an open canopy, without a tree clump/opening patchiness to them; in fact, that
is quite common with Pinus albicaulis. The climate is typically very cold in winter and dry in summer. In the Cascades and Olympic
Mountains, the climate is more maritime in nature and wind is not as extreme. The upper and lower elevational limits, due to climatic
variability and differing topography, vary considerably; in interior British Columbia, this system occurs between 1000 and 2100 m
elevation, and in northwestern Montana it occurs up to 2380 m. Landforms include ridgetops, mountain slopes, glacial trough walls
and moraines, talus slopes, landslides and rockslides, and cirque headwalls and basins. Some sites have little snow accumulation
because of high winds and sublimation. Larix lyallii stands generally occur at or near upper treeline on north-facing cirques or slopes
where snowfields persist until June or July. In this harsh, often wind-swept environment, trees are often stunted and flagged from
damage associated with wind and blowing snow and ice crystals, especially at the upper elevations of the type. The stands or patches
often originate when Picea engelmannii, Larix lyallii, or Pinus albicaulis colonize a sheltered site such as the lee side of a rock. Abies
lasiocarpa can then colonize in the shelter of the Picea engelmannii and may form a dense canopy by branch layering. Major
disturbances are windthrow and snow avalanches. Fire is known to occur infrequently in this system, at least where woodlands are
present; lightning damage to individual trees is common, but sparse canopies and rocky terrain limit the spread of fire. These
high-elevation coniferous woodlands are dominated by Pinus albicaulis, Abies lasiocarpa, and/or Larix lyallii, with occasional Picea
engelmannii. In the Cascades and Olympics, Abies lasiocarpa sometimes dominates the tree layer without Pinus albicaulis, though in
this dry parkland Tsuga mertensiana and Abies amabilis are largely absent. The undergrowth is usually somewhat depauperate, but
some stands support a near sward of heath plants, such as Phyllodoce glanduliflora, Phyllodoce empetriformis, Empetrum nigrum,
Cassiope mertensiana, and Kalmia polifolia, and can include a slightly taller layer of Ribes montigenum, Salix brachycarpa, Salix
glauca, Salix planifolia, Vaccinium membranaceum, Vaccinium myrtillus, or Vaccinium scoparium that may be present to codominant.
The herbaceous layer is sparse under dense shrub canopies or may be dense where the shrub canopy is open or absent. Vahlodea
atropurpurea (= Deschampsia atropurpurea), Luzula glabrata var. hitchcockii, and Juncus parryi are the most commonly associated
graminoids.
Classification Comments: There is a proposal to either split the dry, subalpine Pinus albicaulis woodlands of the Blue Mountains
(Oregon) and northern Nevada into a different system; or else to include them in Rocky Mountain Subalpine-Montane
Limber-Bristlecone Pine Woodland (CES306.819). For Landfire, these Pinus albicaulis woodlands were included in this subalpine
parkland system, but ecologically and floristically they are more similar to Rocky Mountain dry subalpine woodlands. In addition,
there is a proposal and discussion that tree ribbon spruce-fir woodlands in scattered ranges of southern Wyoming are more
ecologically "parklands"; possibly those areas could be included in this system.
Related Concepts:
• Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980) Intersecting
• FP Engelmann Spruce - Subalpine Fir Parkland (Ecosystems Working Group 1998) Broader
• WB Whitebark Pine Subalpine (Ecosystems Working Group 1998) Broader
• Whitebark Pine: 208 (Eyre 1980) Finer


DESCRIPTION
Environment: In the Cascades and Olympic Mountains, the climate is more maritime in nature and wind is not as extreme, but
summer drought is a more important process than in the related North Pacific Maritime Mesic Subalpine Parkland (CES204.837).
Dynamics: Larix lyallii is a very slow-growing, long-lived tree, with individuals up to 1000 years in age. It is generally
shade-intolerant; however, extreme environmental conditions limit potentially competing trees.


MEMBERSHIP
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Associations:
• Abies lasiocarpa - Picea engelmannii Krummholz Shrubland (CEGL000985, G4)
• Abies lasiocarpa - Picea engelmannii Tree Island Forest (CEGL000329, GUQ)
• Abies lasiocarpa - Pinus albicaulis / Arctostaphylos uva-ursi Woodland (CEGL000751, G2Q)
• Abies lasiocarpa - Pinus albicaulis / Vaccinium scoparium Woodland (CEGL000752, G5?)
• Larix lyallii / Vaccinium deliciosum Woodland (CEGL000952, G3)
• Larix lyallii / Vaccinium scoparium / Luzula glabrata var. hitchcockii Woodland (CEGL000951, G2G3)
• Pinus albicaulis - (Abies lasiocarpa) / Carex geyeri Woodland (CEGL000754, G2G3)
• Pinus albicaulis - (Picea engelmannii) / Dryas octopetala Woodland (CEGL005840, G2G3?)
• Pinus albicaulis - Abies lasiocarpa / Menziesia ferruginea / Xerophyllum tenax Woodland (CEGL005836, G3?)
• Pinus albicaulis - Abies lasiocarpa / Vaccinium membranaceum / Xerophyllum tenax Woodland (CEGL005837, G3?)
• Pinus albicaulis - Abies lasiocarpa / Vaccinium scoparium / Luzula glabrata var. hitchcockii Woodland (CEGL005839, G3?)
• Pinus albicaulis - Abies lasiocarpa / Vaccinium scoparium / Xerophyllum tenax Woodland (CEGL005838, G3?)
• Pinus albicaulis - Abies lasiocarpa Woodland (CEGL000128, G5?)
• Pinus albicaulis / Calamagrostis rubescens Woodland (CEGL000753, G2)
• Pinus albicaulis / Carex rossii Forest (CEGL000129, G3)
• Pinus albicaulis / Festuca idahoensis Woodland (CEGL000755, G4)
• Pinus albicaulis / Juniperus communis Woodland (CEGL000756, G4?)
• Pinus albicaulis / Luzula glabrata var. hitchcockii Woodland (CEGL000758, G3)
• Pinus albicaulis / Vaccinium scoparium Forest (CEGL000131, G4)
• Pinus albicaulis Woodland [Placeholder] (CEGL000127, G5?)
Alliances:
• Abies lasiocarpa - Picea engelmannii - Pinus flexilis Krummholz Shrubland Alliance (A.811)
• Abies lasiocarpa - Picea engelmannii Forest Alliance (A.168)
• Larix lyallii Woodland Alliance (A.631)
• Pinus albicaulis - Abies lasiocarpa Woodland Alliance (A.560)
• Pinus albicaulis Forest Alliance (A.132)
• Pinus albicaulis Woodland Alliance (A.531)


DISTRIBUTION
Range: This system occurs in the northern Rocky Mountains, west into the Cascade Mountains and northeastern Olympic Mountains,
and east into the mountain "islands" of central Montana.
Divisions: 204:C; 306:C
Nations: CA, US
Subnations: AB, BC, ID, MT, WA, WY
Map Zones: 1:C, 7:?, 9:P, 10:C, 16:?, 18:C, 19:C, 20:C, 21:C, 22:?, 29:?
USFS Ecomap Regions: 342A:CC, 342F:CP, 342H:CC, 342I:CC, M242A:CC, M242C:CC, M242D:CC, M331A:CC, M331B:CP,
M331D:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC,
M333D:CC
TNC Ecoregions: 3:C, 7:C, 8:C, 9:P, 26:C, 68:C


SOURCES
References: Arno 1970, Arno and Habeck 1972, Burns and Honkala 1990a, Canadian Rockies Ecoregional Plan 2002, Comer et al.
2003, Cooper et al. 1999, Ecosystems Working Group 1998, Lillybridge et al. 1995, Meidinger and Pojar 1991, Williams and
Lillybridge 1983, Williams and Smith 1990
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722866#references
Description Author: C. Chappell, R. Crawford, G. Kittel, mod. M.S. Reid
Version: 06 Sep 2005 Stakeholders: Canada, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1010 NORTHERN ROCKY MOUNTAIN WESTERN LARCH SAVANNA (CES306.837)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Forest and Woodland (Treed); Udic; Very Long Disturbance Interval;
F-Landscape/Medium Intensity; Other Floristics/Dominants [User-defined]
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Lowland [Foothill]; Sideslope; Toeslope/Valley
Bottom; Temperate [Temperate Continental]; Mesotrophic Soil
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes: EVT 2010; ESLF 4103; ESP 1010


CONCEPT
Summary: This ecological system is restricted to the interior montane zone of the Pacific Northwest in northern Idaho and adjacent
Montana, Washington, Oregon, and in southeastern interior British Columbia. It also appears in the east Cascades of Washington.
Winter snowpacks typically melt off in early spring at lower elevations. Elevations range from 680 to 2195 m (2230-7200 feet), and
sites include drier, lower montane settings of toeslopes and ash deposits. This system is composed of open-canopied "savannas" of the
deciduous conifer Larix occidentalis, which may have been initiated following stand-replacing crownfires of other conifer systems,
but are maintained by a higher frequency, surface-fire regime. These savannas are found in settings where low-intensity,
high-frequency fires create open larch woodlands, often with the undergrowth dominated by low-growing Arctostaphylos uva-ursi,
Calamagrostis rubescens, Linnaea borealis, Spiraea betulifolia, Vaccinium caespitosum, or Xerophyllum tenax. Less frequent or
absence of fire creates mixed-dominance stands with often shrubby undergrowth; Vaccinium caespitosum is common, and taller
shrubs can include Acer glabrum, Ceanothus velutinus, Shepherdia canadensis, Physocarpus malvaceus, Rubus parviflorus, or
Vaccinium membranaceum. Fire suppression has led to invasion of the more shade-tolerant tree species Abies grandis, Abies
lasiocarpa, Picea engelmannii, or Tsuga spp. and loss of much of the single-story canopy woodlands.
Classification Comments: Stands initiated following crownfires in areas with stand-replacing fire frequencies greater than 150 years
are included in the more mesic adjacent forest systems (Northern Rocky Mountain Mesic Montane Mixed Conifer Forest
(CES306.802) and Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)). This is a fire-dependant
system and was much more extensive in the past; it is now very patchy in distribution. Most Larix occidentalis is a seral component of
the dry-mesic mixed montane forest.
Similar Ecological Systems:
• Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
Related Concepts:
• Western Larch: 212 (Eyre 1980) Broader


DESCRIPTION
Dynamics: Larix occidentalis is a long-lived species (in excess of 700 years in the northern Rocky Mountains), and thus stands fitting
this concept are themselves long-persisting; the life of Larix-dominated stands probably does not much exceed 250 years due to
various mortality sources and the ingrowth of shade-tolerant species. Occurrences of this ecological system are generated by
stand-replacing fire, the fire-return interval for which is speculated to be on the order of 80 to 200 years. These sites may be
maintained in a seral status for hundreds of years due to the fact that Larix occidentalis is a long-lived species and the understory is
often dominated by Pseudotsuga, which will grow into the upper canopy. The potential dominants Abies lasiocarpa, Picea
engelmannii, or Abies grandis are slow to establish on these sites and grow slowly presenting the distinct probability, given the
fire-return intervals for this type, that the "climax" (long-term stable) condition is never realized.


It has been noted in northern Idaho that, following disturbance (particularly logging) in some mesic-site occurrences, Larix
occidentalis does not necessarily succeed itself, the first tree-dominated successional stages being dominated by Pseudotsuga
menziesii, Pinus contorta, or less frequently by more shade-tolerant species (Cooper et al. 1987); this response is a consequence of the
episodic nature of favorable cone crop years in Larix occidentalis.


Landfire VDDT models: #RMCONm and #RMCONdy classes B, C, & D.


MEMBERSHIP
Associations:
• Larix occidentalis / Clintonia uniflora - Xerophyllum tenax Forest (CEGL005881, GNR)
• Larix occidentalis / Clintonia uniflora Forest (CEGL005880, GNR)
• Larix occidentalis / Vaccinium caespitosum / Clintonia uniflora Forest (CEGL005883, GNR)
• Larix occidentalis / Vaccinium caespitosum Forest (CEGL005882, GNR)
Alliances:
• Larix occidentalis Forest Alliance (A.275)
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DISTRIBUTION
Divisions: 204:C; 306:C
Nations: CA? , US
Subnations: BC?, ID, MT, OR, WA
Map Zones: 1:C, 7:C, 8:P, 9:P, 10:C, 19:C
USFS Ecomap Regions: 331A:CC, 342I:??, M242D:CC, M332A:CC, M332B:CP, M332E:C?, M332F:C?, M332G:CC, M333A:CC,
M333B:CC, M333C:CC, M333D:CC
TNC Ecoregions: 3:C, 4:C, 6:P, 7:C, 8:P, 68:C


SOURCES
References: Agee 1993, Cooper et al. 1987, Daubenmire and Daubenmire 1968, Driscoll et al. 1984, Hessburg et al. 1999, Hessburg
et al. 2000, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Leavell 2000, Lillybridge et al. 1995, Pfister et al. 1977, Steele et
al. 1981, Western Ecology Working Group n.d., Williams et al. 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.742829#references
Description Author: R.C. Crawford and M.S. Reid
Version: 01 Sep 2005 Stakeholders: Canada, West
Concept Author: R.C. Crawford and M.S. Reid ClassifResp: West
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1011 ROCKY MOUNTAIN ASPEN FOREST AND WOODLAND (CES306.813)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Long Disturbance Interval; F-Patch/Medium Intensity; F-Landscape/Medium
Intensity; Broad-Leaved Deciduous Tree; Populus tremuloides
Non-Diagnostic Classifiers: Montane [Upper Montane]; Montane [Montane]; Temperate [Temperate Continental]; Mesotrophic
Soil; Shallow Soil; Mineral: W/ A-Horizon <10 cm; Ustic
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes: EVT 2011; ESLF 4104; ESP 1011


CONCEPT
Summary: This widespread ecological system is more common in the southern and central Rocky Mountains but occurs in the
montane and subalpine zones throughout much of the western U.S. and north into Canada. An eastern extension occurs along the
Rocky Mountains foothill front and in mountain "islands" in Montana (Big Snowy and Highwood mountains), and the Black Hills of
South Dakota. In California, this system is only found on the east side of the Sierra Nevada adjacent to the Great Basin. Large stands
are found in the Inyo and White mountains, while small stands occur on the Modoc Plateau. Elevations generally range from 1525 to
3050 m (5000-10,000 feet), but occurrences can be found at lower elevations in some regions. Distribution of this ecological system is
primarily limited by adequate soil moisture required to meet its high evapotranspiration demand. Secondarily, it is limited by the
length of the growing season or low temperatures. These are upland forests and woodlands dominated by Populus tremuloides without
a significant conifer component (<25% relative tree cover). The understory structure may be complex with multiple shrub and
herbaceous layers, or simple with just an herbaceous layer. The herbaceous layer may be dense or sparse, dominated by graminoids or
forbs. In California, Symphyotrichum spathulatum (= Aster occidentalis) is a common forb. Associated shrub species include
Symphoricarpos spp., Rubus parviflorus, Amelanchier alnifolia, and Arctostaphylos uva-ursi. Occurrences of this system originate and
are maintained by stand-replacing disturbances such as avalanches, crown fire, insect outbreak, disease and windthrow, or clearcutting
by man or beaver, within the matrix of conifer forests. It differs from Northwestern Great Plains Aspen Forest and Parkland
(CES303.681), which is limited to plains environments.
Classification Comments: The scattered occurrences in Trans-Pecos of Texas are of interest as they represent disjunct outliers of the
type occurring under highly limited circumstances.
Similar Ecological Systems:
• Northwestern Great Plains Aspen Forest and Parkland (CES303.681)--is limited to plains environments.
Related Concepts:
• Aspen Woodland (411) (Shiflet 1994) Broader
• Aspen: 217 (Eyre 1980) Broader


DESCRIPTION
Environment: Climate is temperate with a relatively long growing season, typically cold winters and deep snow. Mean annual
precipitation is greater than 15 inches and typically greater than 20 inches, except in semi-arid environments where occurrences are
restricted to mesic microsites such as seeps or large snow drifts. Distribution of this ecological system is primarily limited by adequate
soil moisture required to meet its high evapotranspiration demand (Mueggler 1988). Secondarily, its range is limited by the length of
the growing season or low temperatures (Mueggler 1988). Topography is variable, sites range from level to steep slopes. Aspect varies
according to the limiting factors. Occurrences at high elevations are restricted by cold temperatures and are found on warmer southern
aspects. At lower elevations occurrences are restricted by lack of moisture and are found on cooler north aspects and mesic microsites.
The soils are typically deep and well developed with rock often absent from the soil. Soil texture ranges from sandy loam to clay
loams. Parent materials are variable and may include sedimentary, metamorphic or igneous rocks, but it appears to grow best on
limestone, basalt, and calcareous or neutral shales (Mueggler 1988).
Vegetation: Occurrences have a somewhat closed canopy of trees of 5-20 m tall that is dominated by the cold-deciduous,
broad-leaved tree Populus tremuloides. Conifers that may be present but never codominant include Abies concolor, Abies lasiocarpa,
Picea engelmannii, Picea pungens, Pinus ponderosa, and Pseudotsuga menziesii. Conifer species may contribute up to 15% of the tree
canopy before the occurrence is reclassified as a mixed occurrence. Because of the open growth form of Populus tremuloides, enough
light can penetrate for lush understory development. Depending on available soil moisture and other factors like disturbance, the
understory structure may be complex with multiple shrub and herbaceous layers, or simple with just an herbaceous layer. The
herbaceous layer may be dense or sparse, dominated by graminoids or forbs.


Common shrubs include Acer glabrum, Amelanchier alnifolia, Artemisia tridentata, Juniperus communis, Prunus virginiana, Rosa
woodsii, Shepherdia canadensis, Symphoricarpos oreophilus, and the dwarf-shrubs Mahonia repens and Vaccinium spp. The
herbaceous layers may be lush and diverse. Common graminoids may include Bromus carinatus, Calamagrostis rubescens, Carex
siccata (= Carex foenea), Carex geyeri, Carex rossii, Elymus glaucus, Elymus trachycaulus, Festuca thurberi, and Hesperostipa
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comata. Associated forbs may include Achillea millefolium, Eucephalus engelmannii (= Aster engelmannii), Delphinium spp.,
Geranium viscosissimum, Heracleum sphondylium, Ligusticum filicinum, Lupinus argenteus, Osmorhiza berteroi (= Osmorhiza
chilensis), Pteridium aquilinum, Rudbeckia occidentalis, Thalictrum fendleri, Valeriana occidentalis, Wyethia amplexicaulis, and
many others. Exotic grasses such as the perennials Poa pratensis and Bromus inermis and the annual Bromus tectorum are often
common in occurrences disturbed by grazing.
Dynamics: Occurrences in this ecological system often originate, and are likely maintained, by stand-replacing disturbances such as
crown fire, disease and windthrow, or clearcutting by man or beaver. The stems of these thin-barked, clonal trees are easily killed by
ground fires, but they can quickly and vigorously resprout in densities of up to 30,000 stems per hectare (Knight 1993). The stems are
relatively short-lived (100-150 years), and the occurrence will succeed to longer-lived conifer forest if undisturbed. Occurrences are
favored by fire in the conifer zone (Mueggler 1988). With adequate disturbance a clone may live many centuries. Although Populus
tremuloides produces abundant seeds, seedling survival is rare because of the long moist conditions required to establish are rare in the
habitats that it occurs in. Superficial soil drying will kill seedlings (Knight 1993).


MEMBERSHIP
Associations:
• Ceanothus velutinus Shrubland (CEGL002167, GNR)
• Populus tremuloides - Conifer / Spiraea betulifolia - Symphoricarpos albus Forest (CEGL005911, G3?)
• Populus tremuloides / Acer glabrum Forest (CEGL000563, G1G2)
• Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Bromus carinatus Forest (CEGL000566, G3G5)
• Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Calamagrostis rubescens Forest (CEGL000567, G4)
• Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Mixed Graminoid Forest (CEGL002816, GNR)
• Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Tall Forbs Forest (CEGL000568, G5)
• Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Thalictrum fendleri Forest (CEGL000569, G5)
• Populus tremuloides / Amelanchier alnifolia / Pteridium aquilinum Forest (CEGL000565, G2G3)
• Populus tremuloides / Amelanchier alnifolia / Tall Forbs Forest (CEGL000570, G3G5)
• Populus tremuloides / Amelanchier alnifolia / Thalictrum fendleri Forest (CEGL000571, G3G4)
• Populus tremuloides / Amelanchier alnifolia Forest (CEGL000564, G4)
• Populus tremuloides / Artemisia tridentata / Monardella odoratissima - Kelloggia galioides Forest (CEGL003146, GNR)
• Populus tremuloides / Artemisia tridentata Forest (CEGL000572, G3G4)
• Populus tremuloides / Bromus carinatus Forest (CEGL000573, G5)
• Populus tremuloides / Calamagrostis rubescens Forest (CEGL000575, G5?)
• Populus tremuloides / Carex geyeri Forest (CEGL000579, G4)
• Populus tremuloides / Carex rossii Forest (CEGL000580, G5)
• Populus tremuloides / Carex siccata Forest (CEGL000578, G4)
• Populus tremuloides / Ceanothus velutinus Forest (CEGL000581, G2)
• Populus tremuloides / Corylus cornuta Forest (CEGL000583, G3)
• Populus tremuloides / Festuca thurberi Forest (CEGL000585, G4)
• Populus tremuloides / Heracleum maximum Forest (CEGL000595, G3)
• Populus tremuloides / Heracleum sphondylium Forest (CEGL000586, G4Q)
• Populus tremuloides / Hesperostipa comata Forest (CEGL000608, G2G4)
• Populus tremuloides / Invasive Perennial Grasses Forest (CEGL003748, GNA)
• Populus tremuloides / Juniperus communis / Carex geyeri Forest (CEGL000588, G4G5)
• Populus tremuloides / Juniperus communis / Lupinus argenteus Forest (CEGL000589, G3G4)
• Populus tremuloides / Juniperus communis Forest (CEGL000587, G4)
• Populus tremuloides / Ligusticum filicinum Forest (CEGL000591, G4Q)
• Populus tremuloides / Lonicera involucrata Forest (CEGL000592, G3)
• Populus tremuloides / Lupinus argenteus Forest (CEGL000593, GNR)
• Populus tremuloides / Mahonia repens Forest (CEGL000594, G3)
• Populus tremuloides / Monardella odoratissima Forest (CEGL003145, G3)
• Populus tremuloides / Prunus virginiana Forest (CEGL000596, G3G4)
• Populus tremuloides / Pteridium aquilinum Forest (CEGL000597, G4)
• Populus tremuloides / Quercus gambelii / Symphoricarpos oreophilus Forest (CEGL000598, GNR)
• Populus tremuloides / Ribes montigenum Forest (CEGL000600, G2)
• Populus tremuloides / Rosa woodsii Forest (CEGL003149, GNR)
• Populus tremuloides / Rubus parviflorus Forest (CEGL000602, G2)
• Populus tremuloides / Rudbeckia occidentalis Forest (CEGL000603, GNRQ)
• Populus tremuloides / Salix scouleriana Forest (CEGL000604, G4)
• Populus tremuloides / Sambucus racemosa Forest (CEGL000605, G2G3)
• Populus tremuloides / Shepherdia canadensis Forest (CEGL000606, G3G4)
• Populus tremuloides / Spiraea betulifolia Forest (CEGL000607, G4Q)
• Populus tremuloides / Symphoricarpos albus / Elymus glaucus Woodland (CEGL000946, G3)
• Populus tremuloides / Symphoricarpos albus Forest (CEGL000609, G3?)
• Populus tremuloides / Symphoricarpos occidentalis Forest [Provisional] (CEGL005848, GNR)
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• Populus tremuloides / Symphoricarpos oreophilus / Bromus carinatus Forest (CEGL000611, G5)
• Populus tremuloides / Symphoricarpos oreophilus / Calamagrostis rubescens Forest (CEGL000612, G3G5)
• Populus tremuloides / Symphoricarpos oreophilus / Carex rossii Forest (CEGL000613, G3G4)
• Populus tremuloides / Symphoricarpos oreophilus / Festuca thurberi Forest (CEGL000614, G3?)
• Populus tremuloides / Symphoricarpos oreophilus / Tall Forbs Forest (CEGL000615, G3G5)
• Populus tremuloides / Symphoricarpos oreophilus / Thalictrum fendleri Forest (CEGL000616, G5)
• Populus tremuloides / Symphoricarpos oreophilus / Wyethia amplexicaulis Forest (CEGL000617, G4Q)
• Populus tremuloides / Symphoricarpos oreophilus Forest (CEGL000610, G5)
• Populus tremuloides / Tall Forbs Forest (CEGL000618, G5)
• Populus tremuloides / Thalictrum fendleri Forest (CEGL000619, G5)
• Populus tremuloides / Urtica dioica Forest [Provisional] (CEGL005849, G2G3)
• Populus tremuloides / Vaccinium myrtillus Forest (CEGL000620, G3)
• Populus tremuloides / Wyethia amplexicaulis Forest (CEGL000622, G3)
Alliances:
• Ceanothus velutinus Shrubland Alliance (A.787)
• Populus tremuloides Forest Alliance (A.274)
• Populus tremuloides Temporarily Flooded Forest Alliance (A.300)
• Populus tremuloides Woodland Alliance (A.610)


SPATIAL CHARACTERISTICS
Size: This system is not actually very extensive in the Oregon Cascades and probably non-existent in the Coast Ranges. It is not very
extensive in western Washington either. Most patches may be too small to map. Many may be relict stands from another climate, just
barely hanging on. In the Cascades this system occurs as a small-patch type, not large-patch.
Adjacent Ecological Systems:
• Rocky Mountain Bigtooth Maple Ravine Woodland (CES306.814)


DISTRIBUTION
Range: This system is more common in the central and southern Rocky Mountains extending south to the Sacramento Mountains,
however, it occurs in the montane and subalpine zones throughout much of the western U.S. and north into Canada, as well as west
into California. Elevations generally range from 1525 to 3050 m (5000-10,000 feet), but occurrences can be found at lower elevations
in some regions. Very small occurrences may be found in a few scattered locations of the Trans-Pecos of Texas.
Divisions: 204:C; 206:P; 304:C; 306:C
Nations: CA, US
Subnations: AB, AZ, BC, CA, CO, ID, MT, NM, NV, OR, SD, TX, UT, WA, WY
Map Zones: 1:C, 3:C, 6:C, 7:C, 8:?, 9:C, 10:C, 12:C, 13:?, 15:C, 16:C, 17:C, 18:C, 19:C, 20:C, 21:C, 22:C, 23:C, 24:P, 25:C, 26:C,
27:C, 28:C, 29:C
USFS Ecomap Regions: 313A:CC, 313B:CC, 313D:CC, 315H:PP, 321A:CC, 322A:CC, 331A:CC, 331F:CC, 331G:CC, 331I:C?,
331J:CC, 331K:CP, 331N:CP, 332F:??, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342A:CC,
342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242B:CP, M242C:CC, M242D:CC,
M261D:CC, M261E:CC, M261G:CC, M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC,
M331G:CC, M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CP, M332D:CC, M332E:CC, M332F:CC, M332G:CC,
M333A:CC, M333B:CC, M333C:CP, M333D:CC, M334A:CC, M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 1:P, 3:C, 4:P, 5:P, 7:C, 8:C, 9:C, 11:C, 12:P, 18:C, 19:C, 20:C, 21:P, 25:C, 26:C, 81:P


SOURCES
References: Bartos 1979, Bartos and Campbell 1998, Bartos and Mueggler 1979, Canadian Rockies Ecoregional Plan 2002, Comer
et al. 2002, Comer et al. 2003, DeByle and Winokur 1985, DeVelice et al. 1986, Henderson et al. 1977, Hess and Wasser 1982,
Johnston and Hendzel 1985, Keammerer 1974a, Mueggler 1988, Neely et al. 2001, Powell 1988a, Tuhy et al. 2002, Youngblood and
Mauk 1985
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722860#references
Description Author: M.S. Reid, mod. G. Kittel
Version: 20 Apr 2006 Stakeholders: Canada, Midwest, Southeast, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1167 ROCKY MOUNTAIN POOR-SITE LODGEPOLE PINE FOREST (CES306.960)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Acidic Soil; Very Shallow Soil; Mineral: W/ A-Horizon <10 cm; Ustic;
Long Disturbance Interval; F-Patch/High Intensity [Seasonality/Fall Fire]; F-Landscape/High Intensity; Needle-Leaved Tree; Pinus
contorta
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2167; ESLF 4267; ESP 1167


CONCEPT
Summary: This ecological system is widespread but patchy in distribution in upper montane to subalpine elevations of the Rocky
Mountains and Intermountain region. These are subalpine forests, occasionally found in the montane zone, where the dominance of
Pinus contorta is related to topo-edaphic conditions and nutrient-poor soils. These include excessively well-drained pumice deposits,
glacial till and alluvium on valley floors where there is cold-air accumulation, warm and droughty shallow soils over fractured
quartzite bedrock, and shallow moisture-deficient soils with a significant component of volcanic ash. Pumice soils at lower elevations
of the pumice zone of Oregon support this system. Soils on these sites are typically well-drained, gravelly, coarse-textured, acidic, and
rarely formed from calcareous parent materials. Following stand-replacing fires, Pinus contorta will rapidly colonize and develop into
dense, even-aged stands and then persist on these sites that are too extreme for other conifers to establish. In some cases, stands are
open to dense and may be multi-aged, not just even-aged. These forests are dominated by Pinus contorta with shrub, grass, or barren
understories. Sometimes there are intermingled mixed conifer/Populus tremuloides stands, with the latter occurring with inclusions of
deeper, typically fine-textured soils. In central Oregon, Pseudotsuga menziesii, Pinus ponderosa, and Abies concolor may be present,
and Populus tremuloides may be present as small patches. The shrub stratum may be conspicuous to absent; common species include
Arctostaphylos uva-ursi, Artemisia tridentata, Juniperus communis, Ceanothus velutinus, Linnaea borealis, Mahonia repens, Purshia
tridentata, Spiraea betulifolia, Shepherdia canadensis, Vaccinium scoparium, Symphoricarpos albus, and Ribes spp. Some open
stands with very sparse understories can experience a form of mixed-severity burning via cigarette burning along downed logs
(insufficient fuels between logs to carry fire). Depending on the arrangement and loading of logs to living trees, either mortality or
fire-scarring may occur.
Classification Comments: The higher elevation Pinus contorta forests of the southern Cascades are included in Sierra Nevada
Subalpine Lodgepole Pine Forest and Woodland (CES206.912).
Related Concepts:
• Lodgepole Pine: 218 (Eyre 1980) Broader


DESCRIPTION
Dynamics: Pinus contorta is an aggressively colonizing, shade-intolerant conifer which usually occurs in lower subalpine forests in
the major ranges of the western United States. Establishment is episodic and linked to stand-replacing disturbances, primarily fire. The
incidence of serotinous cones varies within and between varieties of Pinus contorta, being most prevalent in Rocky Mountain
populations. Closed, serotinous cones appear to be strongly favored by fire and allow rapid colonization of fire-cleared substrates
(Burns and Honkala 1990a). Hoffman and Alexander (1980, 1983) report that, in stands where Pinus contorta exhibits a multi-aged
population structure with regeneration occurring, there is typically a higher proportion of trees bearing nonserotinous cones.


Past clearcutting has expanded this type into ponderosa pine forests south of Bend, Oregon, by creating frost pockets that favor
lodgepole pine establishment.


MEMBERSHIP
Associations:
• Pinus contorta / Achnatherum occidentale Woodland (CEGL000165, G4Q)
• Pinus contorta / Arctostaphylos uva-ursi Forest (CEGL000134, G5)
• Pinus contorta / Artemisia tridentata / Elymus elymoides Woodland (CEGL000137, G3)
• Pinus contorta / Artemisia tridentata / Festuca idahoensis Woodland (CEGL000136, G3)
• Pinus contorta / Calamagrostis rubescens Forest (CEGL000139, G5)
• Pinus contorta / Carex geyeri Forest (CEGL000141, G4?)
• Pinus contorta / Carex pensylvanica Forest (CEGL000143, G3G4)
• Pinus contorta / Carex rossii Forest (CEGL000144, G5)
• Pinus contorta / Danthonia californica Forest (CEGL000146, G3Q)
• Pinus contorta / Festuca idahoensis Woodland (CEGL000149, G3)
• Pinus contorta / Juniperus communis Woodland (CEGL000764, G5)
• Pinus contorta / Mahonia repens Forest (CEGL000154, G4G5)
• Pinus contorta / Purshia tridentata - Ribes cereum Woodland (CEGL000161, G4)
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• Pinus contorta / Purshia tridentata / Carex pensylvanica Forest (CEGL000159, G4)
• Pinus contorta / Purshia tridentata Woodland (CEGL000765, G3)
• Pinus contorta / Vaccinium scoparium Forest (CEGL000172, G5)
• Pinus contorta var. latifolia / Purshia tridentata / Achnatherum occidentale ssp. occidentale Woodland (CEGL000162, G3)
• Pinus contorta var. latifolia / Purshia tridentata / Festuca idahoensis Woodland (CEGL000160, G3)
Alliances:
• Pinus contorta Forest Alliance (A.118)
• Pinus contorta Woodland Alliance (A.512)


DISTRIBUTION
Range: This system is found in the upper montane to subalpine elevations of the Rocky Mountains from north-central Colorado north
and west into Wyoming, Montana, Idaho, Oregon and Washington, as well as the Intermountain region (northeastern Nevada and
north-central Utah). In north-central Montana (mapzone 20), it may occur on appropriate habitats (intrusive volcanics, very
nutrient-poor) within "island" mountain ranges (Big Snowy and Highwood mountains). In central Wyoming, it may occur in the Ferris
Mountains and possibly north into the Bighorns.
Divisions: 304:C; 306:C
Nations: CA, US
Subnations: AB, BC?, CO?, ID, MT, NV?, OR, UT, WA, WY
Map Zones: 7:?, 8:?, 9:C, 10:C, 16:P, 19:C, 20:?, 21:C, 22:C, 28:C, 29:P
USFS Ecomap Regions: 342B:P?, 342C:PP, 342D:PP, 342H:PP, 342J:PP, M331A:CC, M331B:CC, M331D:CC, M331E:CP,
M331H:C?, M331I:C?, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:??, M333B:??,
M333C:??, M333D:??
TNC Ecoregions: 7:C, 8:C, 9:C, 11:C, 18:C, 20:C, 26:P, 68:C


SOURCES
References: Alexander 1986, Alexander et al. 1987, Anderson 1999a, Arno et al. 1985, Barrows et al. 1977, Burns and Honkala
1990a, Canadian Rockies Ecoregional Plan 2002, Comer et al. 2003, Despain 1973a, Despain 1973b, Ecosystems Working Group
1998, Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander 1980, Hoffman and
Alexander 1983, Johnson and Clausnitzer 1992, Johnston 1997, Kingery 1998, Mauk and Henderson 1984, Mehl 1992, Meidinger and
Pojar 1991, Moir 1969a, Nachlinger et al. 2001, Neely et al. 2001, Pfister et al. 1977, Steele et al. 1981, Western Ecology Working
Group n.d., Whipple 1975, Williams and Smith 1990
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.786433#references
Description Author: M.S. Reid
Version: 23 Jan 2006 Stakeholders: Canada, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1055 ROCKY MOUNTAIN SUBALPINE DRY-MESIC SPRUCE-FIR FOREST AND WOODLAND (CES306.828)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: RM Subalpine Mesic Spruce-Fir; Long (>500 yrs) Persistence; Montane [Upper Montane]; Forest and
Woodland (Treed); Acidic Soil; Ustic; Very Long Disturbance Interval [Seasonality/Summer Disturbance]; F-Patch/High Intensity;
F-Landscape/High Intensity; Needle-Leaved Tree; Abies lasiocarpa - Picea engelmannii
Non-Diagnostic Classifiers: Montane [Montane]; Ridge/Summit/Upper Slope; Sideslope; Temperate [Temperate Continental];
Mesotrophic Soil; Shallow Soil; Mineral: W/ A-Horizon >10 cm; W-Patch/Medium Intensity; W-Landscape/Low Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2055; ESLF 4242; ESP 1055


CONCEPT
Summary: Engelmann spruce and subalpine fir forests comprise a substantial part of the subalpine forests of the Cascades and Rocky
Mountains from southern British Columbia east into Alberta, and south into New Mexico and the Intermountain region. They also
occur on mountain "islands" of north-central Montana. They are the matrix forests of the subalpine zone, with elevations ranging from
1275 m in its northern distribution to 3355 m in the south (4100-11,000 feet). They often represent the highest elevation forests in an
area. Sites within this system are cold year-round, and precipitation is predominantly in the form of snow, which may persist until late
summer. Snowpacks are deep and late-lying, and summers are cool. Frost is possible almost all summer and may be common in
restricted topographic basins and benches. Despite their wide distribution, the tree canopy characteristics are remarkably similar, with
Picea engelmannii and Abies lasiocarpa dominating either mixed or alone. Pseudotsuga menziesii may persist in occurrences of this
system for long periods without regeneration. Pinus contorta is common in many occurrences, and patches of pure Pinus contorta are
not uncommon, as well as mixed conifer/Populus tremuloides stands. In some areas, such as Wyoming, Picea engelmannii-dominated
forests are on limestone or dolomite, while nearby codominated spruce-fir forests are on granitic or volcanic rocks. Upper elevation
examples may have more woodland physiognomy, and Pinus albicaulis can be a seral component. What have been called "ribbon
forests" or "tree islands" by some authors are included here; they can be found at upper treeline in many areas of the Rockies,
including the central and northern ranges in Colorado and the Medicine Bow and Bighorn ranges of Wyoming. These are more
typically islands or ribbons of trees, sometimes with a krummholz form, with open-meadow areas in a mosaic. These patterns are
controlled by snow deposition and wind-blown ice. Xeric species may include Juniperus communis, Linnaea borealis, Mahonia
repens, or Vaccinium scoparium. In the Bighorn Mountains, Artemisia tridentata is a common shrub. More northern occurrences often
have taller, more mesic shrub and herbaceous species, such as Empetrum nigrum, Rhododendron albiflorum, and Vaccinium
membranaceum. Disturbance includes occasional blowdown, insect outbreaks and stand-replacing fire. Mean return interval for
stand-replacing fire is 222 years as estimated in southeastern British Columbia.
Classification Comments: It has been proposed to split out the tree island or ribbon forests of high timberline in the drier mountain
ranges of north-central Colorado, southern Wyoming and north-central Wyoming (the Bighorns) into a new Southern Rocky Mountain
Parkland system. With further discussion, this may be implemented, but for now these areas are still included in this existing system.
Similar Ecological Systems:
• Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
• Rocky Mountain Subalpine Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830)
Related Concepts:
• DL Douglas-fir Lodgepole Pine (Ecosystems Working Group 1998) Broader. in ESSFdv1 dv2 xc xc2 xc4 xv2
• EF Engelmann Spruce - Sub-alpine Fir Dry Forested (Ecosystems Working Group 1998) Broader. Dry Grouseberry/Crowberry


sites, Azalea/Rhododendron sites in ESSFdv dv1 dv2 xc xc 3 xc4 xv1 xv2
• Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980) Broader


DESCRIPTION
Dynamics: Picea engelmannii can be very long-lived, reaching 500 years of age. Abies lasiocarpa decreases in importance relative to
Picea engelmannii with increasing distance from the region of Montana and Idaho where maritime air masses influence the climate.
Fire is an important disturbance factor, but fire regimes have a long return interval and so are often stand-replacing. Picea engelmannii
can rapidly recolonize and dominate burned sites, or can succeed other species such as Pinus contorta or Populus tremuloides. Due to
great longevity, Pseudotsuga menziesii may persist in occurrences of this system for long periods without regeneration. Old-growth
characteristics in Picea engelmannii forests will include treefall and windthrow gaps in the canopy, with large downed logs, rotting
woody material, tree seedling establishment on logs or on mineral soils unearthed in root balls, and snags. Landfire VDDT models:
#RSPFI.


MEMBERSHIP
Associations:
• Abies lasiocarpa - Picea engelmannii / Arnica cordifolia Forest (CEGL000298, G5)
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• Abies lasiocarpa - Picea engelmannii / Arnica latifolia Forest (CEGL000299, G4)
• Abies lasiocarpa - Picea engelmannii / Calamagrostis rubescens Forest (CEGL000301, G4G5)
• Abies lasiocarpa - Picea engelmannii / Carex geyeri Forest (CEGL000304, G5)
• Abies lasiocarpa - Picea engelmannii / Galium triflorum Forest (CEGL000311, G4)
• Abies lasiocarpa - Picea engelmannii / Juniperus communis Woodland (CEGL000919, G4G5)
• Abies lasiocarpa - Picea engelmannii / Linnaea borealis Forest (CEGL000315, G5)
• Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea Forest (CEGL000319, G5)
• Abies lasiocarpa - Picea engelmannii / Moss Forest (CEGL000321, G4)
• Abies lasiocarpa - Picea engelmannii / Polemonium pulcherrimum Forest (CEGL000373, G5)
• Abies lasiocarpa - Picea engelmannii / Symphoricarpos albus Forest (CEGL000337, G3)
• Abies lasiocarpa - Picea engelmannii / Thalictrum occidentale Forest (CEGL000338, G4)
• Abies lasiocarpa - Picea engelmannii / Vaccinium caespitosum Forest (CEGL000340, G5)
• Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum Rocky Mountain Forest (CEGL000341, G5)
• Abies lasiocarpa - Picea engelmannii / Vaccinium myrtillus Forest (CEGL000343, G5)
• Abies lasiocarpa - Picea engelmannii / Vaccinium scoparium Forest (CEGL000344, G5)
• Abies lasiocarpa - Picea engelmannii Krummholz Shrubland (CEGL000985, G4)
• Abies lasiocarpa - Picea engelmannii Tree Island Forest (CEGL000329, GUQ)
• Abies lasiocarpa / Carex rossii Forest (CEGL000305, G4G5)
• Abies lasiocarpa / Carex siccata Forest (CEGL000303, G2)
• Abies lasiocarpa / Jamesia americana Forest (CEGL000312, G1)
• Abies lasiocarpa / Lathyrus lanszwertii var. leucanthus Forest (CEGL000313, G3G4)
• Abies lasiocarpa / Mahonia repens Forest (CEGL000318, G5)
• Abies lasiocarpa / Osmorhiza berteroi Forest (CEGL000323, G4)
• Abies lasiocarpa / Packera sanguisorboides Forest (CEGL000333, G3)
• Abies lasiocarpa / Paxistima myrsinites Woodland (CEGL000324, G4)
• Abies lasiocarpa / Pedicularis racemosa Forest (CEGL000325, G5)
• Abies lasiocarpa / Physocarpus malvaceus Forest (CEGL000326, G3)
• Abies lasiocarpa / Saxifraga bronchialis Scree Woodland (CEGL000924, G4)
• Abies lasiocarpa / Spiraea betulifolia Forest (CEGL000335, G4)
• Abies lasiocarpa / Xerophyllum tenax Forest (CEGL000346, G5)
• Abies lasiocarpa Scree Woodland (CEGL000925, G5?)
• Chamerion angustifolium Rocky Mountain Herbaceous Vegetation [Provisional] (CEGL005856, G4G5)
• Picea (engelmannii X glauca, engelmannii) / Clintonia uniflora Forest (CEGL000406, G4)
• Picea engelmannii / Arnica cordifolia Forest (CEGL000355, G3G4)
• Picea engelmannii / Clintonia uniflora Forest (CEGL000360, G3)
• Picea engelmannii / Erigeron eximius Forest (CEGL000364, G5)
• Picea engelmannii / Galium triflorum Forest (CEGL002174, G4)
• Picea engelmannii / Geum rossii Forest (CEGL000366, G3?)
• Picea engelmannii / Hypnum revolutum Forest (CEGL000368, G3)
• Picea engelmannii / Juniperus communis Forest (CEGL005925, G3)
• Picea engelmannii / Leymus triticoides Forest (CEGL000362, G3)
• Picea engelmannii / Linnaea borealis Forest (CEGL002689, G4)
• Picea engelmannii / Trifolium dasyphyllum Forest (CEGL000377, G2?)
• Picea engelmannii / Vaccinium myrtillus Forest (CEGL000379, G4Q)
• Picea engelmannii / Vaccinium scoparium Forest (CEGL000381, G3G5)
Alliances:
• Abies lasiocarpa - Picea engelmannii - Pinus flexilis Krummholz Shrubland Alliance (A.811)
• Abies lasiocarpa - Picea engelmannii Forest Alliance (A.168)
• Abies lasiocarpa Woodland Alliance (A.559)
• Chamerion angustifolium Herbaceous Alliance (A.3535)
• Picea engelmannii Forest Alliance (A.164)


DISTRIBUTION
Range: This system is found in the Cascades and Rocky Mountains from southern interior British Columbia east into Alberta, south
into New Mexico and the Intermountain region. This type tends to be very limited in the northern Oregon Cascades.
Divisions: 304:C; 306:C
Nations: CA, US
Subnations: AB, AZ, BC, CO, ID, MT, NM, NV, OR, UT, WA, WY
Map Zones: 1:C, 6:?, 7:C, 9:C, 10:C, 12:C, 15:C, 16:C, 17:C, 18:C, 19:C, 20:C, 21:C, 22:C, 23:P, 24:P, 25:C, 27:C, 28:C, 29:C
USFS Ecomap Regions: 313A:CC, 313B:CC, 315A:PP, 321A:CC, 331J:CC, 341A:CC, 341B:CC, 341D:CC, 341E:CP, 341F:CC,
341G:CC, 342A:CC, 342B:CP, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242B:CC,
M242C:CC, M242D:CC, M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC,
M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC,
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M333B:CC, M333C:CC, M333D:CC, M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 4:C, 7:C, 8:C, 9:C, 11:C, 20:C, 21:C, 26:C, 68:C


SOURCES
References: Alexander and Ronco 1987, Alexander et al. 1984a, Alexander et al. 1987, Anderson 1999a, Brand et al. 1976, Canadian
Rockies Ecoregional Plan 2002, Clagg 1975, Comer et al. 2002, Comer et al. 2003, Cooper et al. 1987, Daubenmire and Daubenmire
1968, DeVelice et al. 1986, Ecosystems Working Group 1998, Fitzgerald et al. 1994, Fitzhugh et al. 1987, Graybosch and Buchanan
1983, Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander 1980, Hoffman and
Alexander 1983, Hopkins 1979a, Hopkins 1979b, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Komarkova et al. 1988b,
Lillybridge et al. 1995, Major et al. 1981, Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Muldavin et al. 1992,
Nachlinger et al. 2001, Neely et al. 2001, Peet 1978a, Peet 1981, Pfister 1972, Pfister et al. 1977, Romme 1982, Schaupp et al. 1999,
Steele and Geier-Hayes 1995, Steele et al. 1981, Tuhy et al. 2002, Veblen 1986, Whipple and Dix 1979, Williams and Lillybridge
1983, Williams et al. 1995, Wong and Iverson 2004, Wong et al. 2003, Youngblood and Mauk 1985
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722845#references
Description Author: R. Crawford and M.S. Reid, mod. C. Chappell and G. Kittel, mod. M.S. Reid
Version: 25 Jan 2007 Stakeholders: Canada, Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1056 ROCKY MOUNTAIN SUBALPINE MESIC-WET SPRUCE-FIR FOREST AND WOODLAND (CES306.830)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: RM Subalpine Dry-Mesic Spruce-Fir; Long (>500 yrs) Persistence; Montane [Upper Montane]; Forest and
Woodland (Treed); Acidic Soil; Udic; Very Long Disturbance Interval [Seasonality/Summer Disturbance]; F-Patch/High Intensity;
F-Landscape/Medium Intensity; Abies lasiocarpa - Picea engelmannii
Non-Diagnostic Classifiers: Montane [Montane]; Sideslope; Toeslope/Valley Bottom; Temperate [Temperate Continental];
Mesotrophic Soil; Shallow Soil; Mineral: W/ A-Horizon >10 cm
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2056; ESLF 4243; ESP 1056


CONCEPT
Summary: This is a high-elevation system of the Rocky Mountains, dry eastern Cascades and eastern Olympic Mountains dominated
by Picea engelmannii and Abies lasiocarpa. It extends westward into the northeastern Olympic Mountains and the northeastern side of
Mount Rainier in Washington, and as far east as mountain "islands" of north-central Montana. Picea engelmannii is generally more
important in southern forests than those in the Pacific Northwest. Occurrences are typically found in locations with cold-air drainage
or ponding, or where snowpacks linger late into the summer, such as north-facing slopes and high-elevation ravines. They can extend
down in elevation below the subalpine zone in places where cold-air ponding occurs; northerly and easterly aspects predominate.
These forests are found on gentle to very steep mountain slopes, high-elevation ridgetops and upper slopes, plateau-like surfaces,
basins, alluvial terraces, well-drained benches, and inactive stream terraces. In the northern Rocky Mountains of northern Idaho and
Montana, Tsuga mertensiana occurs as small to large patches within the matrix of this mesic spruce-fir system and only in the most
maritime of environments (the coldest and wettest of the more Continental subalpine fir forests). In the Olympics and northern
Cascades, the climate is more maritime than typical for this system, but due to the lower snowfall in these rainshadow areas, summer
drought may be more significant than snowpack in limiting tree regeneration in burned areas. Picea engelmannii is rare in these areas.
Mesic understory shrubs include Menziesia ferruginea, Vaccinium membranaceum, Rhododendron albiflorum, Amelanchier alnifolia,
Rubus parviflorus, Ledum glandulosum, Phyllodoce empetriformis, and Salix spp. Herbaceous species include Actaea rubra,
Maianthemum stellatum, Cornus canadensis, Erigeron eximius, Gymnocarpium dryopteris, Rubus pedatus, Saxifraga bronchialis,
Tiarella spp., Lupinus arcticus ssp. subalpinus, Valeriana sitchensis, and graminoids Luzula glabrata var. hitchcockii or
Calamagrostis canadensis. Disturbances include occasional blowdown, insect outbreaks (30-50 years), mixed-severity fire, and
stand-replacing fire (every 150-500 years). The more summer-dry climatic areas also have occasional high-severity fires.
Classification Comments: This system is similar to Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland
(CES306.828) but is distinguished by its occurrence on mesic to wet microsites within the matrix of the drier (and warmer) subalpine
spruce-fir or lodgepole pine forests. The microsites include north-facing slopes, swales or ravines, toeslopes, cold pockets, and other
locations where available soil moisture is higher or lasts longer into the growing season. This system is NOT confined to the northern
Rocky Mountains or Pacific Northwest (it is not geographically defined, rather by topographic settings in the subalpine).


While the name of this system suggests a Rocky Mountain distribution, floristic affinities of Engelmann spruce-subalpine fir forests in
western Washington and the Oregon Cascades are such that the spruce-fir forests of those regions are included in this system. The
subalpine fir-dominated forests of the northeastern Olympic Mountains and the northeastern side of Mount Rainier are included here.
They are more similar to subalpine fir forests on the eastern slopes of the Cascades than they are to mountain hemlock forests.
Similar Ecological Systems:
• Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
• Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland (CES306.828)
Related Concepts:
• EF Engelmann Spruce - Sub-alpine Fir Dry Forested (Ecosystems Working Group 1998) Broader. Rhododendron sites, Azalea/


Rhododendron sites, in ESSFdc1 dc2 mw wc1 wc2 wc4 xc ICHmk1 mk2 mw2 mw3 mw5 vk1 wk1
• Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980) Broader
• EW Engelmann Spruce - Mountain Hemlock (Ecosystems Working Group 1998) Broader. in ESSFdc2 dv1 mw; IH in ESSFdc1


dc2 wc1 wc2 wc4
• Mountain Hemlock: 205 (Eyre 1980) Intersecting. Mountain hemlock in the northern Rockies of MT, ID and northeast WA is


included in this ecological system.


DESCRIPTION
Dynamics: Landfire VDDT models: #RSPFI and #RABLA.


MEMBERSHIP
Associations:
• Abies lasiocarpa - Picea engelmannii / Acer glabrum Forest (CEGL000294, G5)
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• Abies lasiocarpa - Picea engelmannii / Actaea rubra Forest (CEGL000295, G4?)
• Abies lasiocarpa - Picea engelmannii / Calamagrostis canadensis Forest (CEGL000300, G5)
• Abies lasiocarpa - Picea engelmannii / Clintonia uniflora - Xerophyllum tenax Forest (CEGL005892, G4G5)
• Abies lasiocarpa - Picea engelmannii / Clintonia uniflora Forest (CEGL005912, G5)
• Abies lasiocarpa - Picea engelmannii / Luzula glabrata var. hitchcockii Woodland (CEGL000317, G5)
• Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea - Vaccinium scoparium Forest (CEGL005894, G2G4)
• Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Clintonia uniflora Forest (CEGL005893, G4G5)
• Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Luzula glabrata var. hitchcockii Woodland (CEGL005896, G4?)
• Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Streptopus amplexifolius Woodland (CEGL005897, G3G4)
• Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Xerophyllum tenax Forest (CEGL005895, G4G5)
• Abies lasiocarpa - Picea engelmannii / Ribes (montigenum, lacustre, inerme) Forest (CEGL000331, G5)
• Abies lasiocarpa - Picea engelmannii / Salix (brachycarpa, glauca) Krummholz Shrubland (CEGL000986, GUQ)
• Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius - Luzula glabrata var. hitchcockii Woodland (CEGL005920,


G2G3)
• Abies lasiocarpa - Picea engelmannii / Vaccinium caespitosum / Clintonia uniflora Forest (CEGL005918, G3G4)
• Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum / Xerophyllum tenax Forest (CEGL005917, GNR)
• Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum Rocky Mountain Forest (CEGL000341, G5)
• Abies lasiocarpa - Picea engelmannii / Vaccinium scoparium / Thalictrum occidentale Forest (CEGL005919, G3G4)
• Abies lasiocarpa - Picea engelmannii / Vaccinium scoparium / Xerophyllum tenax Forest (CEGL005914, G4G5)
• Abies lasiocarpa - Picea engelmannii / Valeriana sitchensis Woodland (CEGL005823, G2?)
• Abies lasiocarpa - Picea engelmannii / Xerophyllum tenax - Luzula glabrata var. hitchcockii Woodland (CEGL005898, G4G5)
• Abies lasiocarpa - Picea engelmannii Ribbon Forest (CEGL000328, GUQ)
• Abies lasiocarpa / Caltha leptosepala ssp. howellii Forest (CEGL000302, G3)
• Abies lasiocarpa / Clematis columbiana var. columbiana Forest (CEGL000306, G3?)
• Abies lasiocarpa / Coptis occidentalis Forest (CEGL000308, G4)
• Abies lasiocarpa / Cornus canadensis Forest (CEGL000309, G3G4)
• Abies lasiocarpa / Erigeron eximius Forest (CEGL000310, G5)
• Abies lasiocarpa / Gymnocarpium dryopteris Forest (CEGL002611, GNRQ)
• Abies lasiocarpa / Ledum glandulosum Forest (CEGL000314, G4)
• Abies lasiocarpa / Phyllodoce empetriformis Woodland (CEGL000920, G4Q)
• Abies lasiocarpa / Rhododendron albiflorum Woodland (CEGL000330, G4)
• Abies lasiocarpa / Rubus parviflorus Forest (CEGL000332, G5)
• Abies lasiocarpa / Vaccinium membranaceum / Valeriana sitchensis Forest (CEGL002612, G4)
• Abies lasiocarpa / Vaccinium membranaceum Forest (CEGL000342, G4)
• Betula papyrifera - Conifer / Clintonia uniflora Woodland (CEGL005904, G3G4)
• Chamerion angustifolium Rocky Mountain Herbaceous Vegetation [Provisional] (CEGL005856, G4G5)
• Picea (engelmannii X glauca, engelmannii) / Packera streptanthifolia Forest (CEGL000414, G4)
• Picea engelmannii / Acer glabrum Forest (CEGL000354, G2)
• Picea engelmannii / Maianthemum stellatum Forest (CEGL000415, G4?)
• Picea engelmannii / Moss Forest (CEGL000371, G4)
• Picea engelmannii / Packera cardamine Forest (CEGL000375, G2)
• Picea engelmannii / Physocarpus malvaceus Forest (CEGL002676, G3)
• Picea engelmannii / Ribes montigenum Forest (CEGL000374, G5?)
• Populus balsamifera ssp. trichocarpa - Populus tremuloides - Conifer / Clintonia uniflora Forest (CEGL005906, G3?)
• Populus tremuloides - Abies lasiocarpa / Amelanchier alnifolia Forest (CEGL000524, G3?)
• Populus tremuloides - Abies lasiocarpa / Carex geyeri - Calamagrostis rubescens Forest (CEGL000525, G3?)
• Populus tremuloides - Abies lasiocarpa / Juniperus communis Forest (CEGL000527, G3G4)
• Tsuga mertensiana / Clintonia uniflora Forest (CEGL000504, G3)
• Tsuga mertensiana / Luzula glabrata var. hitchcockii Forest (CEGL000505, G5)
• Tsuga mertensiana / Menziesia ferruginea Forest (CEGL000506, G4)
• Tsuga mertensiana / Rhododendron albiflorum Forest (CEGL000508, GNR)
• Tsuga mertensiana / Streptopus amplexifolius Forest (CEGL000511, G2)
• Tsuga mertensiana / Vaccinium membranaceum Forest (CEGL000514, G4)
• Tsuga mertensiana / Xerophyllum tenax Forest (CEGL000516, G4)
Alliances:
• Abies lasiocarpa - Picea engelmannii - Pinus flexilis Krummholz Shrubland Alliance (A.811)
• Abies lasiocarpa - Picea engelmannii Forest Alliance (A.168)
• Abies lasiocarpa - Populus tremuloides Forest Alliance (A.422)
• Abies lasiocarpa Seasonally Flooded Forest Alliance (A.190)
• Abies lasiocarpa Woodland Alliance (A.559)
• Betula papyrifera Woodland Alliance (A.603)
• Chamerion angustifolium Herbaceous Alliance (A.3535)
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• Picea engelmannii Forest Alliance (A.164)
• Picea engelmannii Seasonally Flooded Forest Alliance (A.191)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance (A.311)
• Tsuga mertensiana Forest Alliance (A.146)
• Tsuga mertensiana Seasonally Flooded Forest Alliance (A.186)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• East Cascades Mesic Montane Mixed-Conifer Forest and Woodland (CES204.086)


DISTRIBUTION
Range: This system is found at high elevations of the Rocky Mountains, extending west into the northeastern Olympic Mountains
and the northeastern side of Mount Rainier in Washington, and as far east as mountain "islands" of north-central Montana.
Divisions: 204:C; 304:C; 306:C
Nations: CA, US
Subnations: AB, AZ, BC, CO, ID, MT, NM, NV, OR, UT, WA, WY
Map Zones: 1:C, 6:?, 7:C, 8:?, 9:C, 10:C, 12:C, 15:C, 16:C, 17:C, 18:C, 19:C, 20:C, 21:C, 22:P, 23:P, 24:P, 25:C, 27:C, 28:C, 29:C
USFS Ecomap Regions: 242A:CC, 313A:CC, 313B:CC, 315A:??, 331J:CC, 341A:CC, 341B:CC, 341D:CC, 341E:CP, 341F:CC,
341G:CC, 342A:CC, 342B:CC, 342C:CP, 342D:CC, 342E:CC, 342H:CC, 342I:C?, 342J:CC, M242A:CC, M242B:CC, M242C:CC,
M242D:CC, M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC,
M331I:CC, M331J:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC,
M333C:CC, M333D:CC, M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 1:C, 4:C, 7:C, 8:C, 9:C, 11:C, 20:C, 21:C, 26:C, 68:C


SOURCES
References: Alexander and Ronco 1987, Alexander et al. 1984a, Alexander et al. 1987, Anderson 1999a, Brand et al. 1976, Canadian
Rockies Ecoregional Plan 2002, Clagg 1975, Comer et al. 2002, Comer et al. 2003, Cooper et al. 1987, Daubenmire and Daubenmire
1968, DeVelice et al. 1986, Ecosystems Working Group 1998, Fitzgerald et al. 1994, Graybosch and Buchanan 1983, Henderson et al.
1989, Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander 1980, Hoffman and
Alexander 1983, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Komarkova et al. 1988b, Lillybridge et al. 1995, Major et
al. 1981, Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Muldavin et al. 1996, Neely et al. 2001, Peet 1978a, Peet
1981, Pfister 1972, Pfister et al. 1977, Romme 1982, Schaupp et al. 1999, Steele and Geier-Hayes 1995, Steele et al. 1981, Tuhy et al.
2002, Veblen 1986, Whipple and Dix 1979, Williams and Lillybridge 1983, Williams et al. 1995, Wong and Iverson 2004, Wong et
al. 2003, Youngblood and Mauk 1985
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722843#references
Description Author: Western Ecology Group, mod. R. Crawford, C. Chappell, M.S. Reid, G. Kittel
Version: 19 Apr 2006 Stakeholders: Canada, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1058 SIERRA NEVADA SUBALPINE LODGEPOLE PINE FOREST AND WOODLAND (CES206.912)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Upper Montane]; Mediterranean [Mediterranean Xeric-Oceanic]; Shallow Soil; Xeric; Short
Disturbance Interval [Periodicity/Irregular Disturbance]; Pinus contorta
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Acidic Soil; Sand Soil Texture; F-Patch/High Intensity; Avalanche;
Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2058; ESLF 4245; ESP 1058


CONCEPT
Summary: This ecological system is widespread in glacial basins at upper montane to subalpine elevations of the central and
northern Sierra Nevada and Transverse and Peninsular ranges where cold-dry conditions exist (1800-2450 m [6000-8000 feet] in the
north and 2450-3600 m [8000-12,000 feet] in the south). It also occurs on extensive broad ridges and pumice plateaus of the southern
Cascades in Oregon (the broad ridges that form the Cascade crest in southern Oregon tend to be dominated by extensive stands of
lodgepole pine). These forests and woodlands are dominated by Pinus contorta var. murrayana with shrub, grass or barren
understories. Soils are often shallow and coarse-textured. Avalanche as well as tree mortality from insect outbreak and disease,
drought and associated wildfire are drivers of community structure and composition. Understories are open, with scattered shrubs and
herbaceous species, which do not carry fire should one get started. Trees can be very large and old and can attain diameters of 1.2 m (4
feet). Associated plant species include Arctostaphylos nevadensis, Ceanothus cordulatus, Cercocarpus ledifolius (although not that
common, just occasional in drier sites), Chrysolepis sempervirens, Phyllodoce breweri, and Ribes montigenum. Common graminoids
include Poa wheeleri, Carex filifolia, Carex rossii, and Carex exserta. Fire-return intervals are many hundreds of years. This system
occurs in less severe settings than Mediterranean California Subalpine Woodland (CES206.910) and Northern California Mesic
Subalpine Woodland (CES206.911) and is made up of trees that are not usually krummholz. Avalanches are less of a factor except in
association with the volcanic peaks. Low-elevation stands of Pinus contorta in the pumice zone of Oregon are included in Rocky
Mountain Poor-Site Lodgepole Pine Forest (CES306.960).
Similar Ecological Systems:
• Mediterranean California Subalpine Woodland (CES206.910)
• Northern California Mesic Subalpine Woodland (CES206.911)
Related Concepts:
• Lodgepole Pine: 218 (Eyre 1980) Broader


MEMBERSHIP
Associations:
• Pinus contorta var. murrayana / Artemisia tridentata Forest (CEGL005812, G3?)
• Pinus contorta var. murrayana / Carex exserta Forest (CEGL008667, G4)
• Pinus contorta var. murrayana / Carex rossii Forest (CEGL002749, G3?)
• Pinus contorta var. murrayana / Ledum glandulosum Forest (CEGL008668, G3)
• Pinus contorta var. murrayana / Ligusticum grayi Forest (CEGL002747, G4?)
• Pinus contorta var. murrayana / Penstemon newberryi Woodland (CEGL002748, G3?)
• Pinus contorta var. murrayana / Sparse Understory Forest (CEGL003069, G4?)
• Pinus contorta var. murrayana / Sparse Understory Woodland (CEGL003070, G3G4)
Alliances:
• Pinus contorta Forest Alliance (A.118)
• Pinus contorta Woodland Alliance (A.512)


DISTRIBUTION
Range: This system occurs in glacial basins at upper montane to subalpine elevations of the central and northern Sierra Nevada and
Transverse and Peninsular ranges where cold-dry conditions exist (1800-2450 m [6000-8000 feet] in the north and 2450-3600 m
[8000-12,000 feet] in the south). It also extends south into Baja California, Mexico, in the San Pedro Martir Mountains.


If present in Oregon, the most likely location is the southern Oregon Cascades. The broad ridges that form the Cascade Crest in
southern Oregon tend to be dominated by extensive stands of lodgepole pine (south of Crater Lake and north maybe to Mount
Bachelor). There are also relatively large areas of lodgepole pine along the broad crest from Mt. Jefferson to a little ways north of
Olallie Butte that may also fit this type better than the Rocky Mountain lodgepole pine type, as these stands are more likely dominated
by Pinus contorta var. murrayana than var. latifolia. Understory species are probably different from those listed, however.
Divisions: 206:C
Nations: MX, US
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Subnations: CA, MXBC(MX), NV, OR
Map Zones: 4:C, 6:C, 7:C, 12:C
USFS Ecomap Regions: 341D:CC, 342B:??, M242B:CC, M242C:CC, M261A:CP, M261D:CC, M261E:CC, M261G:CC
TNC Ecoregions: 4:C, 5:C, 12:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722769#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid and L. Evers
Version: 23 Jan 2006 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1172 SIERRAN-INTERMONTANE DESERT WESTERN WHITE PINE-WHITE FIR WOODLAND (CES204.101)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Woody-Herbaceous; Very Shallow Soil; Aridic; Short Disturbance Interval; F-Patch/Low Intensity;
F-Landscape/Low Intensity; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2172; ESLF 4269; ESP 1172


CONCEPT
Summary: This interior Pacific Northwest ecological system occurs on the Modoc Plateau and Warner Mountains of California,
north into the Fremont National Forest along the east slope of the southern Cascades in Oregon, and may also occur in isolated
high-elevation ranges of northern Nevada. These forests and woodlands range from just above the zone of ponderosa pine in the
montane zone, to the upper montane zone. Elevations range from 1370 m to over 2135 m (4500-7000 feet). Occurrences are found on
all slopes and aspects, although more frequently on drier areas, including northwest- and southeast-facing slopes, but also occurs on
northerly slopes and ridges. This ecological system generally occurs on basalts, andesite, glacial till, basaltic rubble, colluvium, or
volcanic ash-derived soils, and sometimes on granitics (Carson Range). These soils have characteristic features of good aeration and
drainage, coarse textures, circumneutral to slightly acidic pH, an abundance of mineral material, rockiness, and periods of drought
during the growing season. Climatically, this system occurs somewhat in the rainshadow of the Sierras and Cascades and has a more
continental regime, similar to the northern Great Basin. This system tends to be more woodland than forest in character, and the
undergrowth is more open and drier, with little shrub or herbaceous cover. Tree regeneration is less prolific than in other
mixed-montane conifer systems of the Cascades, Sierras and California Coast Ranges. Pinus monticola is the dominant conifer in
most places, but Abies concolor var. lowiana is usually present, at least in the understory, and occasionally as the dominant in the
canopy, replacing Pinus monticola, particularly at lower elevations, and Pinus ponderosa is also often present. In the Warner
Mountains, the Abies concolor var. lowiana stands range from 1675 to 2135 m (5500-7000 feet) in elevation, and the mixed Pinus
monticola - Abies concolor is usually above 2135 m (7000 feet). Mixed stands with Pinus contorta, in moister locations, as well as
Pinus jeffreyi and sometimes Populus tremuloides occasionally occur. Southern stands (around Babbitt Peak and in the Carson Range)
can sometime have Abies magnifica in them, sometimes replacing Abies concolor. These forests and woodlands are marked by the
absence of Pseudotsuga menziesii, Pinus lambertiana, and Calocedrus decurrens, and the generally drier, continental climatic
conditions. In addition, the overall floristic affinities are with the Great Basin rather than Pacific Northwest. Understories are typically
open, with moderately low shrub cover and diversity, and include Arctostaphylos patula, Arctostaphylos nevadensis, Chrysolepis
sempervirens, Ceanothus sp., and Ribes viscosissimum. Common herbaceous taxa include Arnica cordifolia, Festuca sp., Poa nervosa,
Carex inops, Pyrola picta, and Hieracium albiflorum. In openings, Wyethia mollis can be abundant.
Classification Comments: An alternative name could be Modoc Plateau Western White Pine - White Fir Woodland. This system is
very similar to Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland (CES206.916), Mediterranean California
Mesic Mixed Conifer Forest and Woodland (CES206.915) and Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest
(CES306.805). Justification for splitting this system includes the following: it is Abies concolor var. lowiana (as opposed to being
grand fir, which is found further east and north; hence it's probably not the northern Rocky Mountain system); it lacks Douglas-fir
completely which is an important component of the Californian mixed conifer systems in the Sierras; and the understory composition
suggests it is drier (due to: lower elevations? volcanic-derived ash/tuff soils? rainshadow of the Cascades?) than the Californian
systems.
Similar Ecological Systems:
• Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland (CES206.916)
• Mediterranean California Mesic Mixed Conifer Forest and Woodland (CES206.915)
• Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
Related Concepts:
• Western White Pine: 215 (Eyre 1980) Intersecting. White pine is a major component.
• White Fir: 211 (Eyre 1980) Intersecting. White fir (Abies concolor ssp. lowiana) is a major component of this ecological system.


DESCRIPTION
Dynamics: The open nature of the stands suggests regeneration and establishment is slow and sporadic. Stand-replacing events are
not frequent; most fire is probably partial stand disturbance. These stands are relatively high elevation, and there are generally widely
spaced large and somewhat fire-resistant individuals. Also the discontinuous understory and only patchy regeneration suggests
non-stand-replacing fire as the norm., rather patchy burns with isolated trees surviving regularly. Local windthrow, insects, disease
(blister rust), and individual lightning strikes probably make up most of the disturbances.


MEMBERSHIP
Associations:
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• Abies concolor - Pinus monticola / Ribes viscosissimum Forest (CEGL000260, G2)
• Pinus monticola / Achnatherum occidentale Woodland (CEGL008622, G3)
Alliances:
• Abies concolor Forest Alliance (A.152)
• Pinus monticola Woodland Alliance (A.532)


DISTRIBUTION
Range: This ecological system is found in the transition zone from the northern Sierra Nevada of California and Oregon, east into the
Modoc Plateau and Intermountain region of northwestern Nevada. It is found in the Fremont National Forest east of Lake View in
Oregon, and in the Modoc Plateau and Warner Mountains of California. It continues farther south in California to the Diamond
Mountains south of Honey Lake (a northeast extension of the Sierras), on Babbitt Peak between Lake Tahoe and Sierra Valley, and
also in the Carson Range in Nevada east of Lake Tahoe Scattered stands may occur on Hart Mountain and Steens Mountain in Oregon
and possibly a few isolated places in the northern Great Basin and the Jarbridge Mountains of Nevada.
Divisions: 204:C; 304:P
Nations: US
Subnations: CA, NV, OR
Map Zones: 7:C, 9:?
USFS Ecomap Regions: M242C:CC, M261D:CP, M261E:CC, M261G:CC
TNC Ecoregions: 4:C, 6:C


SOURCES
References: Hopkins 1979a, Volland 1985, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.791107#references
Description Author: M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: M.S. Reid ClassifResp: West
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UPLAND SHRUBLAND


1096 CALIFORNIA MARITIME CHAPARRAL (CES206.929)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Shrubland (Shrub-dominated); Mediterranean [Mediterranean Xeric-Oceanic]; Udic; Evergreen
Sclerophyllous Shrub
Non-Diagnostic Classifiers: Lowland [Lowland]; Herbaceous; Sideslope; Sand Soil Texture
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2096; ESLF 5302; ESP 1096


CONCEPT
Summary: This ecological system includes chaparral in patches restricted by edaphic conditions (sands, sandstones, other marine
sediments, and stabilized sand dunes) within the fog belt throughout the central and northern California coast. This system is
characterized by a combination of locally endemic species of Arctostaphylos and Ceanothus, and they are primarily species that
reproduce by seed rather than resprouting. Shrubs vary in height up to 3 m tall and in variable density. More open patches support
herbaceous vegetation, while occurrences of high shrub density have no understory. Characteristic species include Arctostaphylos
tomentosa, Arctostaphylos nummularia (= Arctostaphylos sensitiva), Arctostaphylos tomentosa ssp. crustacea (= Arctostaphylos
crustacea), Arctostaphylos hookeri, Arctostaphylos pajaroensis, Arctostaphylos montaraensis (and others), Ceanothus masonii,
Ceanothus griseus, and Ceanothus verrucosus. In occurrences in southern Oregon, Arctostaphylos hispidula is the predominant
chaparral shrub. Southernmost stands (San Diego County) can include Cneoridium spp. and Comarostaphylis diversifolia. Other
common widespread woody taxa can include Adenostoma fasciculatum, Salvia mellifera, Frangula californica (= Rhamnus
californica), Rhamnus crocea, and Quercus agrifolia. Controlled burns have resulted in poor survivorship of the Arctostaphylos spp.,
and current theories are that they need long fire-free intervals to develop a viable seedbank that can reproduce following fire (Keeley
and Davis 2005). This system often co-occurs with California Coastal Closed-Cone Conifer Forest and Woodland (CES206.922).
Related Concepts:
• Ceanothus Mixed Chaparral (208) (Shiflet 1994) Intersecting
• Chamise Chaparral (206) (Shiflet 1994) Intersecting


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• California Coastal Closed-Cone Conifer Forest and Woodland (CES206.922)
Adjacent Ecological System Comments: This system often co-occurs with California Coastal Closed-Cone Conifer Forest and
Woodland (CES206.922).


DISTRIBUTION
Range: This systems occurs within the fog belt from southern California to the Mendocino coast of northern California. It extends
north into coastal Oregon in very small patches.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C, 13:?
USFS Ecomap Regions: 261B:CC, 263A:CC, M242A:PP, M261A:PP, M261B:PP
TNC Ecoregions: 14:C, 15:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Keeley and Davis 2005,
Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722752#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1098 CALIFORNIA MONTANE WOODLAND AND CHAPARRAL (CES206.925)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Short (50-100 yrs) Persistence; Shrubland (Shrub-dominated); Mediterranean [Mediterranean
Xeric-Oceanic]; Shallow Soil
Non-Diagnostic Classifiers: Montane [Montane]; Sideslope; Xeric; F-Patch/Medium Intensity
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2098; ESLF 5304; ESP 1098


CONCEPT
Summary: This ecological system includes chaparral or open shrubby woodlands found among montane forests above 1500 m (4550
feet) elevation from the southern Cascades of Oregon to the Peninsular Ranges of California into Baja California, Mexico, where
much annual precipitation occurs as snow. These are often locations with steep, exposed slopes with rocky and/or shallow soils, often
glaciated. These are mosaics of woodlands with chaparral understories, shrub-dominated chaparral, or short-lived chaparral with
conifer species invading if good seed source is available. Shrubs will often have higher densities than the trees which are more limited
due to the rocky/thin soils. These can also be short-duration chaparrals in previously forested areas that have experienced crownfires.
Trees tend to have a scattered open canopy or can be clustered, over a usually continuous dense shrub layer. Trees can include Pinus
jeffreyi, Abies concolor, Abies magnifica, Pinus monticola, Pinus lambertiana, Pinus coulteri, Pinus attenuata, Cupressus forbesii,
Cupressus arizonica ssp. stephensonii, and Cupressus arizonica ssp. nevadensis (= Cupressus nevadensis). Typical sclerophyllous
chaparral shrubs include Arctostaphylos nevadensis, Arctostaphylos patula, Arctostaphylos glandulosa, Ceanothus cordulatus,
Ceanothus diversifolius, Ceanothus pinetorum, Ceanothus velutinus, and Chrysolepis sempervirens (= Castanopsis sempervirens).
Some stands can be dominated by winter deciduous shrubs, such as Prunus emarginata, Prunus subcordata and Ceanothus
sanguineus (in Oregon), Prunus virginiana, Ceanothus integerrimus, Holodiscus discolor (= Holodiscus microphyllus), and Quercus
garryana var. breweri. Most chaparral species are fire-adapted, resprouting vigorously after burning or producing fire-resistant seeds.
Occurrences of this system likely shift across montane forested landscapes with catastrophic fire events.
Classification Comments: Two phases are recognized: first, early-seral and post-fire shrub fields with conifers, and second,
edaphically controlled sites, with soils that are too dry or shallow-soiled for trees, hence sites where shrubs stay dominant (such as
Quercus vacciniifolia, Arctostaphylos patula, Chrysolepis sempervirens). This treatment combines "interior closed-cone conifer"
woodlands (obligate fire-reproducing species) with montane chaparral and may need to be revisited.
Related Concepts:
• Bittercherry (419) (Shiflet 1994) Intersecting. Sierran chaparral on east-side includes Prunus emarginata shrublands.
• Montane Shrubland (209) (Shiflet 1994) Broader. This ecological system includes early-seral and post-fire shrub fields with


conifers, and secondly edaphically-controlled sites, with soils that are too dry or shallow-soiled for trees, hence sites where shrubs
stay dominant. Nearly equivalent to 209.


• Sierra Nevada Mixed Conifer: 243 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Arctostaphylos patula Sierran Chaparral Shrubland (CEGL005820, G5?)
• Arctostaphylos viscida Sierran Chaparral Shrubland (CEGL005817, G5?)
• Ceanothus cordulatus / Sparse Understory Sierran Shrubland (CEGL005821, G4?)
• Ceanothus cordulatus Shrubland [Provisional] (CEGL003023, G3?)
• Chrysolepis sempervirens / Sparse Understory Sierran Shrubland (CEGL008695, G3)
• Chrysolepis sempervirens Shrubland [Provisional] (CEGL003039, G4?)
• Holodiscus discolor - Sambucus racemosa Shrubland (CEGL003130, GNR)
• Holodiscus discolor / Sedum obtusatum ssp. boreale - Cryptogramma acrostichoides Shrubland (CEGL003129, GNR)
• Prunus emarginata Sierran Chaparral Shrubland (CEGL005822, G3?)
• Quercus garryana var. breweri Shrubland [Placeholder] (CEGL003091, G3?)
Alliances:
• Arctostaphylos patula Shrubland Alliance (A.788)
• Arctostaphylos viscida Shrubland Alliance (A.790)
• Ceanothus cordulatus Shrubland Alliance (A.763)
• Chrysolepis sempervirens Shrubland Alliance (A.762)
• Holodiscus discolor Shrubland Alliance (A.901)
• Prunus emarginata Shrubland Alliance (A.2602)
• Quercus garryana Shrubland Alliance (A.905)
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DISTRIBUTION
Range: This system occurs above 1500 m (4550 feet) elevation from the southern Cascades of Oregon to the Klamath Mountains and
Peninsular Ranges of California into Baja California, Mexico.
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX), OR
Map Zones: 2:C, 3:C, 4:C, 6:C, 7:C, 12:P, 13:?
USFS Ecomap Regions: 261B:CC, 263A:CC, 322A:??, 341D:CC, 342B:CC, M242B:??, M261A:CC, M261B:CC, M261C:CC,
M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions: 5:C, 12:C, 14:C, 15:C, 16:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722756#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1099 CALIFORNIA XERIC SERPENTINE CHAPARRAL (CES206.927)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Mediterranean [Mediterranean Xeric-Oceanic]; Ultramafic with low Ca:Mg ratio; Very Shallow Soil; Xeric;
Broad-Leaved Evergreen Shrub; Cupressus macnabiana
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Shrubland (Shrub-dominated); Serpentine;
Consolidated
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2099; ESLF 5305; ESP 1099


CONCEPT
Summary: This ecological system occurs throughout Mediterranean California (excluding far southern California) on thin, rocky,
ultramafic (gabbro, peridotite, serpentinite) soils and in areas below winter snow accumulations that typically experience hot and dry
summers. Not all ultramafic outcrops support distinct vegetation; only those with very low Ca:Mg ratios impact biotic composition.
This system is highly variable and spotty in distribution. Characteristic plant species include Cupressus macnabiana, Quercus durata,
Arctostaphylos viscida, Arctostaphylos pungens, and Arctostaphylos glauca. Common associates include Adenostoma fasciculatum,
Ceanothus cuneatus, Fremontodendron californicum, Quercus sadleriana, Quercus vacciniifolia, Garrya spp., Umbellularia
californica, Ceanothus pumilus, Frangula californica (= Rhamnus californica), and Arctostaphylos nevadensis. California endemics
such as Ceanothus jepsonii also occur. Pinus sabiniana can occur at varying cover from trace to more abundant. Many locally
endemic and often rare forbs can occur, such as Streptanthus spp., Hesperolinon spp., Eriogonum spp., Madia spp., Mimulus spp.,
Allium spp., and Asclepias solanoana. This chaparral type tends to have fewer trees than mesic chaparral.
Related Concepts:
• Chamise Chaparral (206) (Shiflet 1994) Intersecting. Includes sepentine chaparral


DISTRIBUTION
Range: This system occurs throughout Mediterranean California (excluding far southern California) into Oregon, on thin, rocky,
ultramafic soils.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C, 5:C, 6:C, 7:?
USFS Ecomap Regions: 261B:PP, 262A:PP, 263A:PP, M261A:CC, M261B:CC, M261C:CC, M261D:CC, M261E:CC, M261F:C?
TNC Ecoregions: 5:P, 13:P, 14:C, 15:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722754#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1065 COLUMBIA PLATEAU SCABLAND SHRUBLAND (CES304.770)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Lowland]; Shrubland (Shrub-dominated); Basalt; Shallow Soil
Non-Diagnostic Classifiers: Plain; Plateau; Toeslope/Valley Bottom; Temperate [Temperate Continental]; Aridic
FGDC Crosswalk: Vegetated, Shrub-dominated, Dwarf-shrubland, Evergreen dwarf-shrubland
National Mapping Codes: EVT 2065; ESLF 5202; ESP 1065


CONCEPT
Summary: This ecological system is found in the Columbia Plateau region and forms extensive low shrublands. These xeric
shrublands occur under relatively extreme soil-moisture conditions. Substrates are typically shallow lithic soils with limited
water-holding capacity over fractured basalt. Because of poor drainage through basalt, these soils are often saturated from fall to
spring by winter precipitation but typically dry out completely to bedrock by midsummer. Total vegetation cover is typically low,
generally less than 50% and often much less than that. Vegetation is characterized by an open dwarf-shrub canopy dominated by
Artemisia rigida along with other shrub and dwarf-shrub species, particularly Eriogonum spp. Other shrubs are uncommon in this
system; mixes of Artemisia rigida and other Artemisia species typically belong to different ecological systems than this. Low cover of
perennial bunch grasses, such as Danthonia unispicata, Elymus elymoides, Festuca idahoensis, or primarily Poa secunda, as well as
scattered forbs, including species of Allium, Antennaria, Balsamorhiza, Lomatium, Phlox, and Sedum, characterize these sites.
Individual sites can be dominated by grasses and semi-woody forbs, such as Stenotus stenophyllus. Annuals may be seasonally
abundant, and cover of moss and lichen is often high in undisturbed areas (1-60% cover).
Related Concepts:
• Bluegrass Scabland (106) (Shiflet 1994) Finer
• Stiff Sagebrush (407) (Shiflet 1994) Finer


MEMBERSHIP
Associations:
• Artemisia rigida / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL002995, G2)
• Artemisia rigida / Poa secunda Shrub Herbaceous Vegetation (CEGL001528, G4)
• Artemisia rigida / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001529, G3)
• Danthonia californica - Festuca idahoensis Herbaceous Vegetation (CEGL001607, G1Q)
• Danthonia unispicata - Poa secunda Herbaceous Vegetation (CEGL001783, G3)
• Eriogonum compositum / Poa secunda Dwarf-shrub Herbaceous Vegetation (CEGL001784, G2)
• Eriogonum douglasii / Poa secunda Dwarf-shrub Herbaceous Vegetation (CEGL001785, G2)
• Eriogonum microthecum - Physaria oregona Dwarf-shrubland (CEGL001737, G2)
• Eriogonum niveum / Poa secunda Dwarf-shrub Herbaceous Vegetation (CEGL001786, G3)
• Eriogonum sphaerocephalum / Poa secunda Dwarf-shrub Herbaceous Vegetation (CEGL001448, G3)
• Eriogonum strictum / Poa secunda Dwarf-shrub Herbaceous Vegetation (CEGL001788, G3)
• Eriogonum thymoides / Poa secunda Dwarf-shrub Herbaceous Vegetation (CEGL001449, G3)
• Lomatium cous - Poa secunda Herbaceous Vegetation (CEGL001790, G4)
Alliances:
• Artemisia rigida Shrub Herbaceous Alliance (A.1574)
• Danthonia californica Herbaceous Alliance (A.1254)
• Eriogonum microthecum Dwarf-shrubland Alliance (A.1107)
• Poa secunda Dwarf-shrub Herbaceous Alliance (A.1568)
• Poa secunda Herbaceous Alliance (A.1291)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• Columbia Plateau Vernal Pool (CES304.057)


DISTRIBUTION
Range: This system occurs in the Columbia Plateau region of southern Idaho, eastern Oregon and eastern Washington, and extreme
northern Nevada.
Divisions: 304:C
Nations: US
Subnations: CA?, ID, NV, OR, UT?, WA
Map Zones: 1:C, 7:C, 8:C, 9:C, 12:?, 17:?, 18:P
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USFS Ecomap Regions: 331A:CC, 341E:C?, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342H:CC, 342I:CC, 342J:CC, M242C:CC,
M242D:CC, M261D:C?, M261G:CC, M332G:CC, M333A:PP, M341A:CC
TNC Ecoregions: 6:C, 7:C, 68:C


SOURCES
References: Comer et al. 2003, Copeland 1980a, Daubenmire 1970, Ganskopp 1979, Hall 1973, Johnson and Simon 1985, Poulton
1955
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722902#references
Description Author: Western Ecology Group, mod. M.S. Reid
Version: 25 Apr 2006 Stakeholders: West
Concept Author: J. Kagan ClassifResp: West
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1103 GREAT BASIN SEMI-DESERT CHAPARRAL (CES304.001)


CLASSIFIERS
Classification Status: Standard


Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Shrubland (Shrub-dominated); Temperate [Temperate
Continental]; Broad-Leaved Evergreen Shrub
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2103; ESLF 5309; ESP 1103


CONCEPT
Summary: This system includes chaparral on sideslopes transitioning from low-elevation desert landscapes up into pinyon-juniper
woodlands of the western and central Great Basin. There are limited occurrences extending as far west as the inner Coast Ranges in
central California. These are typically fairly open-canopy shrublands with open spaces either bare or supporting patchy grasses and
forbs. Characteristic species may include Arctostaphylos patula, Arctostaphylos pungens, Ceanothus greggii, Ceanothus velutinus,
Cercocarpus montanus var. glaber, Cercocarpus intricatus, Eriogonum fasciculatum, Garrya flavescens, Quercus turbinella, Purshia
stansburiana, and Rhus trilobata. Cercocarpus ledifolius is generally absent. Typical fire regime in these systems varies with the
amount of organic accumulation.
Related Concepts:
• Bittercherry (419) (Shiflet 1994) Intersecting
• Chokecherry - Serviceberry - Rose (421) (Shiflet 1994) Intersecting. Moister inclusions of this system can be dominated by


chokecherry, serviceberry and rose.
• Littleleaf Mountain-Mahogany (417) (Shiflet 1994) Intersecting
• Snowbush (420) (Shiflet 1994) Intersecting


MEMBERSHIP
Associations:
• Arctostaphylos patula - Artemisia tridentata (ssp. vaseyana, ssp. wyomingensis) Shrubland (CEGL002694, GNR)
• Arctostaphylos patula - Quercus gambelii - (Amelanchier utahensis) Shrubland (CEGL002695, GNR)
• Arctostaphylos patula / Ceanothus velutinus - Ceanothus prostratus Shrubland (CEGL000957, G3)
• Arctostaphylos patula Shrubland (CEGL002696, GNR)
• Arctostaphylos pungens Shrubland (CEGL000958, G4)
• Ceanothus greggii - Fremontodendron californicum Shrubland [Placeholder] (CEGL003026, G3?)
• Ceanothus leucodermis Shrubland [Placeholder] (CEGL003028, G4?)
• Cercocarpus montanus var. glaber - Eriogonum fasciculatum Shrubland [Placeholder] (CEGL003036, G3?)
• Purshia stansburiana / Pseudoroegneria spicata Shrubland (CEGL001053, G2G4)
• Purshia stansburiana Shrubland [Provisional] (CEGL002957, GNR)
• Quercus turbinella - (Amelanchier utahensis) Colluvial Shrubland (CEGL002950, GNR)
• Quercus turbinella - Ephedra viridis Shrubland (CEGL000980, G3?)
• Quercus turbinella - Juniperus osteosperma Shrubland (CEGL000981, G4?)
Alliances:
• Arctostaphylos patula Shrubland Alliance (A.788)
• Arctostaphylos pungens Shrubland Alliance (A.789)
• Ceanothus greggii - Fremontodendron californicum Shrubland Alliance (A.766)
• Ceanothus leucodermis Shrubland Alliance (A.767)
• Cercocarpus montanus - Eriogonum fasciculatum Shrubland Alliance (A.848)
• Purshia (stansburiana, mexicana) Shrubland Alliance (A.833)
• Quercus turbinella Shrubland Alliance (A.793)


DISTRIBUTION
Range: Western and central Great Basin.
Divisions: 206:C; 304:C
Nations: US
Subnations: CA, NV
Map Zones: 4:?, 6:C, 7:P, 9:C, 12:C, 13:C, 15:C, 16:?, 17:C, 18:C
USFS Ecomap Regions: 313A:??, 341A:CP, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC, 342J:CP, M261E:CC,
M341A:CC, M341D:CP
TNC Ecoregions: 11:C, 12:C, 15:P
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SOURCES
References: Barbour and Major 1977, Comer et al. 2003, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722704#references
Description Author: K. Schulz, P. Comer
Version: 24 Mar 2003 Stakeholders: West
Concept Author: K. Schulz, P. Comer ClassifResp: West
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1079 GREAT BASIN XERIC MIXED SAGEBRUSH SHRUBLAND (CES304.774)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Foothill]; Shrubland (Shrub-dominated); Ridge/Summit/Upper Slope; Aridic; Low Artemisia spp.
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Foothill(s); Hill(s); Piedmont; Plain; Plateau; Alluvial
fan; Sideslope; Alluvial plain; Temperate [Temperate Continental]; Alkaline Soil; Shallow Soil
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Mixed evergreen-deciduous shrubland
National Mapping Codes: EVT 2079; ESLF 5256; ESP 1079


CONCEPT
Summary: This ecological system occurs in the Great Basin on dry flats and plains, alluvial fans, rolling hills, rocky hillslopes,
saddles and ridges at elevations between 1000 and 2600 m. Sites are dry, often exposed to desiccating winds, with typically shallow,
rocky, non-saline soils. Shrublands are dominated by Artemisia nova (mid and low elevations), Artemisia arbuscula ssp. longicaulis,
or Artemisia arbuscula ssp. longiloba (higher elevation) and may be codominated by Artemisia tridentata ssp. wyomingensis or
Chrysothamnus viscidiflorus. Other shrubs that may be present include Atriplex confertifolia, Ephedra spp., Ericameria spp., Grayia
spinosa, Lycium shockleyi, Picrothamnus desertorum, Sarcobatus vermiculatus, and Tetradymia spp. The herbaceous layer is likely
sparse and composed of perennial bunch grasses, such as Achnatherum hymenoides, Achnatherum speciosum, Achnatherum
thurberianum, Elymus elymoides, or Poa secunda.
Related Concepts:
• Black Sagebrush (405) (Shiflet 1994) Intersecting
• Low Sagebrush (406) (Shiflet 1994) Intersecting. Drier portions of this SRM type overlap with this system.
• Wyoming Big Sagebrush (403) (Shiflet 1994) Intersecting. Drier portions of this SRM type overlap with this ecological system in


the Great Basin region.


DESCRIPTION
Environment: This ecological system is widely distributed in the western United States. Climate is generally arid with 20 to 30 cm
of annual precipitation and warm summers and cold winters. This shrubland system occurs at elevations from 1000 to 2600 m in the
southwestern United States. It occupies flat to steeply sloping upland sites, on a wide variety of landform positions. These include
toeslopes, lower and middle slopes, badly eroded badland slopes, and foothills. Sites with little slope tend to have deep soils, while
those with steeper slopes have shallow to moderately deep soils that are well-drained. Sloping sites tend to have southerly aspects. Soil
texture is loam, sandy loam, or clay loam (Hansen and Hoffman 1988), and there is often a significant amount of coarse fragments in
the soil profile. Hironaka et al. (1983) reported that most of the habitat occurred on calcareous soils, often with a cemented duripan or
silica hardpan at about 1 m in depth.
Dynamics: This shrubland system is associated with shallow, rocky soils which experience extreme drought in summer. The plants
are low and widely spaced, which tends to decrease the risk of fire (Chappell et al. 1997). Barbour and Major (1988) report that
Artemisia nova is utilized by livestock to a much greater degree than other species of Artemisia, resulting in low, pruned plants.
Artemisia nova dwarf-shrublands grow in more xeric sites than other Artemisia shrublands. Blackburn and Tueller (1970) noted rapid
invasion of these communities by Juniperus osteosperma and Pinus monophylla in Nevada, citing overgrazing coupled with fire
suppression, and possibly climate change as causative variables.


MEMBERSHIP
Associations:
• Artemisia arbuscula ssp. arbuscula - Artemisia tridentata ssp. wyomingensis / Festuca idahoensis Shrubland [Provisional]


(CEGL002983, GNR)
• Artemisia arbuscula ssp. longicaulis - Grayia spinosa Shrubland (CEGL002984, G4)
• Artemisia arbuscula ssp. longicaulis / Bromus tectorum Semi-natural Shrubland (CEGL002985, GNA)
• Artemisia arbuscula ssp. longicaulis / Elymus elymoides Shrubland (CEGL002986, G3)
• Artemisia arbuscula ssp. longiloba / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001522, G2)
• Artemisia arbuscula ssp. longiloba / Pascopyrum smithii Shrub Herbaceous Vegetation (CEGL001415, GU)
• Artemisia arbuscula ssp. longiloba / Poa secunda Shrub Herbaceous Vegetation (CEGL001523, G3Q)
• Artemisia arbuscula ssp. longiloba / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001416, GNR)
• Artemisia arbuscula ssp. longiloba Shrubland (CEGL001414, G4G5)
• Artemisia nova - Ericameria nana Shrubland (CEGL002773, G3)
• Artemisia nova - Gutierrezia sarothrae / Bouteloua gracilis - Pleuraphis jamesii Shrubland (CEGL001419, G4)
• Artemisia nova / Achnatherum hymenoides Shrubland (CEGL001422, G4G5)
• Artemisia nova / Elymus elymoides Shrubland (CEGL001418, G4G5)
• Artemisia nova / Hesperostipa comata Shrubland (CEGL001425, G3?)
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• Artemisia nova / Pleuraphis jamesii Shrubland (CEGL001420, G3G5)
• Artemisia nova / Poa fendleriana Shrubland (CEGL002698, GNR)
• Artemisia nova / Poa secunda Shrubland (CEGL001423, G3)
• Artemisia nova / Pseudoroegneria spicata Shrubland (CEGL001424, G4G5)
• Artemisia nova Shrubland (CEGL001417, G3G5)
• Artemisia tridentata ssp. wyomingensis - Atriplex confertifolia Shrubland (CEGL001040, G3G5)
• Artemisia tridentata ssp. wyomingensis - Purshia tridentata / Pseudoroegneria spicata Shrubland (CEGL001050, G3Q)
• Artemisia tridentata ssp. wyomingensis / Achnatherum hymenoides Shrubland (CEGL001046, G5)
• Artemisia tridentata ssp. wyomingensis / Achnatherum thurberianum Shrubland (CEGL001052, G2)
• Artemisia tridentata ssp. wyomingensis / Balsamorhiza sagittata Shrubland (CEGL000994, G5)
• Artemisia tridentata ssp. wyomingensis / Bouteloua gracilis Shrubland (CEGL001041, G5)
• Artemisia tridentata ssp. wyomingensis / Elymus elymoides Shrubland (CEGL001043, G4G5)
• Artemisia tridentata ssp. wyomingensis / Hesperostipa comata Shrubland (CEGL001051, G2)
• Artemisia tridentata ssp. wyomingensis / Mixed Grasses Shrub Herbaceous Vegetation (CEGL001534, G5)
• Artemisia tridentata ssp. wyomingensis / Poa secunda Shrubland (CEGL001049, G4)
• Artemisia tridentata ssp. wyomingensis / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001535, G4)
• Artemisia tridentata ssp. wyomingensis / Pseudoroegneria spicata Shrubland (CEGL001009, G5?)
• Grayia spinosa / Achnatherum hymenoides Shrubland (CEGL001350, G4)
• Grayia spinosa / Artemisia nova / Achnatherum speciosum Shrubland (CEGL001344, G4)
Alliances:
• Artemisia arbuscula ssp. arbuscula Shrubland Alliance (A.2547)
• Artemisia arbuscula ssp. longicaulis Shrubland Alliance (A.2548)
• Artemisia arbuscula ssp. longiloba Shrub Herbaceous Alliance (A.2552)
• Artemisia arbuscula ssp. longiloba Shrubland Alliance (A.2549)
• Artemisia nova Shrubland Alliance (A.1105)
• Artemisia tridentata ssp. wyomingensis Shrub Herbaceous Alliance (A.1527)
• Artemisia tridentata ssp. wyomingensis Shrubland Alliance (A.832)
• Grayia spinosa Shrubland Alliance (A.1038)


DISTRIBUTION
Range: This system occurs in the Great Basin on dry flats and plains, alluvial fans, rolling hills, rocky hillslopes, saddles and ridges
at elevations between 1000 and 2600 m.
Divisions: 206:C; 304:C
Nations: US
Subnations: CA, ID?, NV, OR, UT
Map Zones: 4:?, 6:P, 7:?, 9:C, 10:C, 12:C, 13:P, 16:C, 17:C, 18:C
USFS Ecomap Regions: 322A:CC, 341A:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342H:CC,
342J:CC, M261E:CC, M261G:C?, M331D:CC, M332G:CC, M341A:CC, M341C:CP, M341D:CC
TNC Ecoregions: 6:P, 11:C, 12:C, 18:P


SOURCES
References: Baker and Kennedy 1985, Barbour and Major 1988, Blackburn and Tueller 1970, Chappell et al. 1997, Comer et al.
2003, Hansen and Hoffman 1988, Hironaka et al. 1983, West 1983a
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722898#references
Description Author: Western Ecology Group, mod. M.S. Reid
Version: 25 Apr 2006 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1080 INTER-MOUNTAIN BASINS BIG SAGEBRUSH SHRUBLAND (CES304.777)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Lowland]; Shrubland (Shrub-dominated); Toeslope/Valley Bottom; Deep Soil; Aridic; Artemisia
tridentata ssp. tridentata
Non-Diagnostic Classifiers: Plain; Alluvial plain; Temperate [Temperate Continental]; Alkaline Soil; Xeromorphic Shrub
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2080; ESLF 5257; ESP 1080


CONCEPT
Summary: This ecological system occurs throughout much of the western U.S., typically in broad basins between mountain ranges,
plains and foothills between 1500 and 2300 m elevation. Soils are typically deep, well-drained and non-saline. These shrublands are
dominated by Artemisia tridentata ssp. tridentata (not as common in Wyoming or Montana but possibly on stabilized part of
Killpecker Dunes in Wyoming) and/or Artemisia tridentata ssp. wyomingensis (predominant in Wyoming and Montana). Scattered
Juniperus spp., Sarcobatus vermiculatus, and Atriplex spp. may be present in some stands. Ericameria nauseosa, Chrysothamnus
viscidiflorus, Purshia tridentata (not commonly in Montana or Wyoming), or Symphoricarpos oreophilus may codominate disturbed
stands (e.g., in burned stands, these may become more predominant). Perennial herbaceous components typically contribute less than
25% vegetative cover. Common graminoid species can include Achnatherum hymenoides, Bouteloua gracilis, Elymus lanceolatus,
Festuca idahoensis (not in Montana or Wyoming), Hesperostipa comata, Leymus cinereus, Pleuraphis jamesii (not present in
northeastern portions of the range), Pascopyrum smithii, Poa secunda, or Pseudoroegneria spicata (not in Wyoming). Some
semi-natural communities are included that often originate on abandoned agricultural land or on other disturbed sites. In these
locations, Bromus tectorum or other annual bromes and invasive weeds can be abundant. Most Artemisia tridentata ssp. wyomingensis
communities in Wyoming are placed in Inter-Mountain Basins Big Sagebrush Steppe (CES304.778); the shrubland system is more
restricted in environmental setting than the steppe. Dunes in the Red Desert have areas of large basin big sage with very dense
canopies. In Wyoming, this system is likely to only contain Artemisia tridentata ssp. tridentata.
Related Concepts:
• Basin Big Sagebrush (401) (Shiflet 1994) Intersecting
• Bitterbrush (210) (Shiflet 1994) Intersecting. Purshia tridentata shrublands included in this ecological system.
• Bitterbrush - Bluebunch Wheatgrass (317) (Shiflet 1994) Finer. Bitterbrush-dominated communities are included in the big sage


steppe and shrubland systems.
• Bitterbrush - Idaho Fescue (318) (Shiflet 1994) Finer. Bitterbrush-dominated communities are included in the big sage steppe and


shrubland systems.
• Bitterbrush - Rough Fescue (319) (Shiflet 1994) Finer. Bitterbrush-dominated communities are included in the big sage steppe and


shrubland systems.
• Threetip Sagebrush - Idaho Fescue (324) (Shiflet 1994) Broader. Artemisia tripartita ssp. tripartita communities are included in


this ecological system.
• Wyoming Big Sagebrush (403) (Shiflet 1994) Intersecting


MEMBERSHIP
Associations:
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) / Pseudoroegneria spicata - Poa secunda Shrub Herbaceous Vegetation


(CEGL001019, G1)
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001018, G1)
• Artemisia tridentata - (Ericameria nauseosa) / Bromus tectorum Semi-natural Shrubland (CEGL002699, GNA)
• Artemisia tridentata - Ephedra nevadensis Shrubland (CEGL001002, G5)
• Artemisia tridentata - Ephedra viridis Shrubland (CEGL001003, G5)
• Artemisia tridentata / Achnatherum hymenoides Shrubland (CEGL001006, G3G5)
• Artemisia tridentata / Achnatherum lettermanii Shrubland (CEGL001011, G5)
• Artemisia tridentata / Bouteloua gracilis - Pascopyrum smithii Shrubland (CEGL000997, G5)
• Artemisia tridentata / Bouteloua gracilis - Pleuraphis jamesii Shrubland (CEGL000996, G5)
• Artemisia tridentata / Bouteloua gracilis Shrubland (CEGL000995, G4)
• Artemisia tridentata / Chrysothamnus viscidiflorus / Poa secunda Shrubland (CEGL000999, G5)
• Artemisia tridentata / Elymus elymoides Shrubland (CEGL001001, G5?)
• Artemisia tridentata / Ericameria nauseosa Shrubland (CEGL000998, G5)
• Artemisia tridentata / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001530, G4Q)
• Artemisia tridentata / Leymus cinereus Shrub Herbaceous Vegetation (CEGL001458, G2G4)
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• Artemisia tridentata / Pleuraphis jamesii Shrubland (CEGL001005, G5)
• Artemisia tridentata / Symphoricarpos longiflorus Shrubland (CEGL001012, G5)
• Artemisia tridentata Shrubland (CEGL000991, G5?)
• Artemisia tridentata ssp. tridentata - Grayia spinosa Shrubland (CEGL001004, G5)
• Artemisia tridentata ssp. tridentata / Distichlis spicata Shrubland (CEGL001000, G5)
• Artemisia tridentata ssp. tridentata / Festuca idahoensis Shrubland (CEGL001014, G4?)
• Artemisia tridentata ssp. tridentata / Hesperostipa comata Shrubland (CEGL002966, G4?)
• Artemisia tridentata ssp. tridentata / Leymus cinereus Shrubland (CEGL001016, G2)
• Artemisia tridentata ssp. tridentata / Pascopyrum smithii - (Elymus lanceolatus) Shrubland (CEGL001017, G3?)
• Artemisia tridentata ssp. tridentata / Pleuraphis jamesii Shrubland (CEGL001015, G2G4)
• Artemisia tridentata ssp. tridentata / Poa secunda Shrubland (CEGL001008, G3G5)
• Artemisia tridentata ssp. tridentata / Sporobolus airoides Shrubland (CEGL002200, GNR)
• Artemisia tridentata ssp. vaseyana / Pascopyrum smithii Shrubland (CEGL001028, G3?)
• Artemisia tridentata ssp. wyomingensis - Peraphyllum ramosissimum / Festuca idahoensis Shrubland (CEGL001048, G2)
• Artemisia tridentata ssp. wyomingensis - Purshia tridentata / Pseudoroegneria spicata Shrubland (CEGL001050, G3Q)
• Artemisia tridentata ssp. wyomingensis / (Agropyron cristatum, Psathyrostachys juncea) Seeded Grasses Semi-natural Shrubland


(CEGL002185, GNA)
• Artemisia tridentata ssp. wyomingensis / Achnatherum hymenoides Shrubland (CEGL001046, G5)
• Artemisia tridentata ssp. wyomingensis / Achnatherum pinetorum Shrubland (CEGL002810, GNR)
• Artemisia tridentata ssp. wyomingensis / Achnatherum thurberianum Shrubland (CEGL001052, G2)
• Artemisia tridentata ssp. wyomingensis / Balsamorhiza sagittata Shrubland (CEGL000994, G5)
• Artemisia tridentata ssp. wyomingensis / Bouteloua gracilis Shrubland (CEGL001041, G5)
• Artemisia tridentata ssp. wyomingensis / Carex filifolia Shrubland (CEGL001042, G1Q)
• Artemisia tridentata ssp. wyomingensis / Disturbed Understory Semi-natural Shrubland (CEGL002083, GNA)
• Artemisia tridentata ssp. wyomingensis / Elymus albicans Shrubland (CEGL001044, G4)
• Artemisia tridentata ssp. wyomingensis / Elymus elymoides Shrubland (CEGL001043, G4G5)
• Artemisia tridentata ssp. wyomingensis / Hesperostipa comata Colorado Plateau Shrubland (CEGL002761, GNR)
• Artemisia tridentata ssp. wyomingensis / Hesperostipa comata Shrubland (CEGL001051, G2)
• Artemisia tridentata ssp. wyomingensis / Leymus ambiguus Shrubland (CEGL001045, G2)
• Artemisia tridentata ssp. wyomingensis / Leymus salinus Shrubland (CEGL002813, GNR)
• Artemisia tridentata ssp. wyomingensis / Mixed Grasses Shrub Herbaceous Vegetation (CEGL001534, G5)
• Artemisia tridentata ssp. wyomingensis / Pascopyrum smithii Shrub Herbaceous Vegetation (CEGL001047, G4)
• Artemisia tridentata ssp. wyomingensis / Pleuraphis jamesii Shrubland (CEGL002084, GNR)
• Artemisia tridentata ssp. wyomingensis / Poa fendleriana Shrubland (CEGL002775, GNR)
• Artemisia tridentata ssp. wyomingensis / Poa secunda Shrubland (CEGL001049, G4)
• Artemisia tridentata ssp. wyomingensis / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001535, G4)
• Artemisia tridentata ssp. wyomingensis / Pseudoroegneria spicata Shrubland (CEGL001009, G5?)
• Artemisia tridentata ssp. wyomingensis / Sparse Understory Shrubland (CEGL002768, GNR)
• Artemisia tridentata Upperzone Community Shrubland (CEGL001013, G5?)
• Ericameria nauseosa Shrubland (CEGL002713, G5)
• Grayia spinosa / Achnatherum hymenoides Shrubland (CEGL001350, G4)
• Krascheninnikovia lanata / Hesperostipa comata Dwarf-shrubland (CEGL001327, G3)
Alliances:
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) Shrub Herbaceous Alliance (A.1522)
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) Shrubland Alliance (A.830)
• Artemisia tridentata Shrub Herbaceous Alliance (A.1521)
• Artemisia tridentata Shrubland Alliance (A.829)
• Artemisia tridentata ssp. vaseyana Shrubland Alliance (A.831)
• Artemisia tridentata ssp. wyomingensis Shrub Herbaceous Alliance (A.1527)
• Artemisia tridentata ssp. wyomingensis Shrubland Alliance (A.832)
• Ephedra nevadensis Shrubland Alliance (A.857)
• Ephedra viridis Shrubland Alliance (A.858)
• Ericameria nauseosa Shrubland Alliance (A.835)
• Grayia spinosa Shrubland Alliance (A.1038)
• Krascheninnikovia lanata Dwarf-shrubland Alliance (A.1104)


DISTRIBUTION
Range: This system occurs throughout much of the western U.S., typically in broad basins between mountain ranges, plains and
foothills between 1500-2300 m elevation. It occurs as far east as central and eastern Montana, although much of the sagebrush in this
region is more steppe in physiognomy.
Divisions: 303:C; 304:C; 306:C
Nations: US
Subnations: CA, CO, ID, MT, NV, OR, UT, WA, WY
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Map Zones: 6:P, 7:C, 8:C, 9:C, 10:C, 12:C, 13:C, 15:C, 16:C, 17:C, 18:C, 19:C, 20:C, 21:C, 22:C, 23:C, 24:C, 25:P, 27:?, 28:C,
29:C, 30:P, 31:?, 33:?
USFS Ecomap Regions: 313A:CC, 313B:CC, 313D:CC, 315H:CC, 321A:??, 322A:CC, 331A:CC, 331D:CP, 331E:CP, 331F:CC,
331G:CC, 331H:C?, 331J:CC, 331K:CC, 331L:CP, 331M:CP, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC,
341G:CC, 342A:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CC, 342J:CC, M242C:CC,
M242D:CC, M261D:CC, M261E:CC, M261G:CC, M313A:CC, M313B:C?, M331A:CC, M331B:CC, M331D:CC, M331E:CC,
M331F:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CP, M332D:CC, M332E:CC, M332F:CC,
M332G:CC, M333A:CC, M333C:C?, M333D:CC, M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 4:C, 6:C, 8:C, 9:C, 10:C, 11:C, 18:C, 19:C, 20:C, 26:C, 27:C


SOURCES
References: Barbour and Billings 1988, Barbour and Major 1977, Comer et al. 2003, Holland and Keil 1995, West 1983a
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722895#references
Description Author: NatureServe Western Ecology Team
Version: 26 Jan 2007 Stakeholders: Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1081 INTER-MOUNTAIN BASINS MIXED SALT DESERT SCRUB (CES304.784)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Lowland]; Plain; Shrubland (Shrub-dominated); Alluvial flat; Alluvial plain; Alkaline Soil; Saline
Substrate Chemistry; Calcareous; Silt Soil Texture; Clay Soil Texture; Xeromorphic Shrub; Dwarf-Shrub; Atriplex spp.
Non-Diagnostic Classifiers: Temperate [Temperate Continental]; Oligotrophic Soil; Basin floor
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2081; ESLF 5258; ESP 1081


CONCEPT
Summary: This extensive ecological system includes open-canopied shrublands of typically saline basins, alluvial slopes and plains
across the Intermountain western U.S. This type also extends in limited distribution into the southern Great Plains. Substrates are often
saline and calcareous, medium- to fine-textured, alkaline soils, but include some coarser-textured soils. The vegetation is characterized
by a typically open to moderately dense shrubland composed of one or more Atriplex species, such as Atriplex confertifolia, Atriplex
canescens, Atriplex polycarpa, or Atriplex spinifera. Grayia spinosa tends to occur on coppice dunes that may have a silty component
to them. Northern occurrences lack Atriplex species and are typically dominated by Grayia spinosa, Krascheninnikovia lanata, and/or
Artemisia tridentata. Other shrubs present to codominant may include Artemisia tridentata ssp. wyomingensis, Chrysothamnus
viscidiflorus, Ericameria nauseosa, Ephedra nevadensis, Grayia spinosa, Krascheninnikovia lanata, Lycium spp., Picrothamnus
desertorum, or Tetradymia spp. In Wyoming, occurrences are typically a mix of Atriplex confertifolia, Grayia spinosa, Artemisia
tridentata ssp. wyomingensis, Sarcobatus vermiculatus, Krascheninnikovia lanata, and various Ericameria or Chrysothamnus species.
Some places are a mix of Atriplex confertifolia and Artemisia tridentata ssp. wyomingensis. In the Great Basin, Sarcobatus
vermiculatus is generally absent but, if present, does not codominate. The herbaceous layer varies from sparse to moderately dense
and is dominated by perennial graminoids such as Achnatherum hymenoides, Bouteloua gracilis, Elymus lanceolatus ssp. lanceolatus,
Pascopyrum smithii, Pleuraphis jamesii, Pleuraphis rigida, Poa secunda, or Sporobolus airoides. Various forbs are also present
Similar Ecological Systems:
• Inter-Mountain Basins Active and Stabilized Dune (CES304.775)
Related Concepts:
• Salt Desert Shrub (414) (Shiflet 1994) Broader
• Saltbush - Greasewood (501) (Shiflet 1994) Intersecting


DESCRIPTION
Environment: This salt-desert shrubland system is a matrix system in the Intermountain West. This system is comprised of arid to
semi-arid shrublands on lowland and upland sites usually at elevations between 1520 and 2200 m (4987-7218 feet). Sites can be found
on all aspects and include valley bottoms, alluvial and alkaline flats, mesas and plateaus, playas, drainage terraces, washes and
interdune basins, bluffs, and gentle to moderately steep sandy or rocky slopes. Slopes are typically gentle to moderately steep but are
sometimes unstable and prone to surface movement. Many areas within this system are degraded due to erosion and may resemble
"badlands." Soil surface is often very barren in occurrences of this system. The interspaces between the characteristic plant clusters are
commonly covered by a microphytic crust (West 1982).


This is typically a system of extreme climatic conditions, with warm to hot summers and freezing winters. Annual precipitation ranges
from approximately 13-33 cm. In much of the ecological system, the period of greatest moisture will be mid- to late summer, although
in the more northern areas a moist period is to be expected in the cold part of the year. However, plotted seasonality of occurrence is
probably of less importance on this desert system than in other ecosystems because desert precipitation comes with an extreme
irregularity that does not appear in graphs of long-term seasonal or monthly averages (Blaisdell and Holmgren 1984). Soils are
shallow to moderately deep, poorly developed, and a product of an arid climate and little precipitation. Soils are often alkaline or
saline. Vegetation within this system is tolerant of these soil conditions but not restricted to it. The shallow soils of much of the area
are poorly developed Entisols. Vegetation within this system can occur on level pediment remnants where coarse-textured and
well-developed soil profiles have been derived from sandstone gravel and are alkaline, or on Mancos shale badlands, where soil
profiles are typically fine-textured and non-alkaline throughout (West and Ibrahim 1968). They can also occur in alluvial basins where
parent materials from the other habitats have been deposited over Mancos shale and the soils are heavy-textured and saline-alkaline
throughout the profile (West and Ibrahim 1968).
Vegetation: Occurrences of this ecological system vary from almost pure occurrences of single species to fairly complex mixtures.
The characteristic mix of low shrubs and grasses is sparse, with large open spaces between the plants (Blaisdell and Holmgren 1984).
Occurrences have a sparse to moderately dense cover of woody species that is dominated by Atriplex canescens (may codominate with
Artemisia tridentata), Atriplex confertifolia (may codominate with Lycium andersonii), Atriplex obovata, Picrothamnus desertorum,
or Krascheninnikovia lanata. Other shrubs that may occur within these occurrences include Purshia stansburiana, Psorothamnus
polydenius, Ephedra spp., Acacia greggii, Encelia frutescens, Tiquilia latior, Parthenium confertum, Atriplex polycarpa, Atriplex


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 103







lentiformis, Atriplex spinifera, Picrothamnus desertorum (= Artemisia spinescens), Frankenia salina, Artemisia frigida,
Chrysothamnus spp., Lycium ssp., Suaeda spp., Yucca glauca, and Tetradymia spinosa. Dwarf-shrubs include Gutierrezia sarothrae
and Eriogonum spp. Warm-season medium-tall and short perennial grasses dominate in the sparse to moderately dense graminoid
layer. The species present depend on the geographic range of the grasses, alkalinity/salinity and past land use. Species may include
Pleuraphis jamesii, Bouteloua gracilis, Sporobolus airoides, Sporobolus cryptandrus, Achnatherum hymenoides, Elymus elymoides,
Distichlis spicata, Leymus salinus, Pascopyrum smithii, Hesperostipa comata, Pseudoroegneria spicata, Poa secunda, Leymus
ambiguus, and Muhlenbergia torreyi. A number of annual species may also grow in association with the shrubs and grasses of this
system, although they are usually rare and confined to areas of recent disturbance (Blaisdell and Holmgren 1984). Forb cover is
generally sparse. Perennial forbs that might occur include Sphaeralcea coccinea, Chaetopappa ericoides, Xylorhiza venusta,
Descurainia sophia, and Mentzelia species. Annual natives include Plantago spp., Vulpia octoflora, or Monolepis nuttalliana.
Associated halophytic annuals include Salicornia rubra, Salicornia bigelovii, and Suaeda species. Exotic annuals that may occur
include Salsola kali, Bromus rubens, and Bromus tectorum. Cacti like Opuntia spp. and Echinocereus spp. may be present in some
occurrences. Trees are not usually present but some scattered Juniperus spp. may be found.
Dynamics: West (1982) stated that "salt desert shrub vegetation occurs mostly in two kinds of situations that promote soil salinity,
alkalinity, or both. These are either at the bottom of drainages in enclosed basins or where marine shales outcrop." However,
salt-desert shrub vegetation may be an indication of climatically dry as well as physiologically dry soils (Blaisdell and Holmgren
1984). Not all salt-desert shrub soils are salty, and their hydrologic characteristics may often be responsible for the associated
vegetation (Naphan 1966). Species of the salt-desert shrub complex have different degrees of tolerance to salinity and aridity, and they
tend to sort themselves out along a moisture/salinity gradient (West 1982). Species and communities are apparently sorted out along
physical, chemical, moisture, and topographic gradients through complex relations that are not understood and are in need of further
study (Blaisdell and Holmgren 1984).


The winter months within this system are a good time for soil moisture accumulation and storage. There is generally at least one good
snow storm per season that will provide sufficient moisture to the vegetation. The winter moisture accumulation amounts will affect
spring plant growth. Plants may grow as little as a few inches to 1 m. Unless more rains come in the spring, the soil moisture will be
depleted in a few weeks, growth will slow and ultimately cease, and the perennial plants will assume their various forms of dormancy
(Blaisdell and Holmgren 1984). If effective rain comes later in the warm season, some of the species will renew their growth from the
stage at which it had stopped. Others, having died back, will start over as if emerging from winter dormancy (Blaisdell and Holmgren
1984). Atriplex confertifolia shrubs often develop large leaves in the spring, which increase the rate of photosynthesis. As soil
moisture decreases, the leaves are lost, and the plant takes on a dead appearance. During late fall, very small overwintering leaves
appear which provide some photosynthetic capability through the remainder of the year (IVC 1999). Other communities are
maintained by intra- or inter-annual cycles of flooding followed by extended drought, which favor accumulation of transported salts.
The moisture supporting these intermittently flooded wetlands is usually derived off-site, and they are dependent upon natural
watershed function for persistence (Reid et al. 1999).


In summary, desert communities of perennial plants are dynamic and changing. The composition within this system may change
dramatically and may be both cyclic and unidirectional. Superimposed on the compositional change is great variation from year to
year in growth of all the vegetation, the sum of varying growth responses of individual species to specific conditions of different years
(Blaisdell and Holmgren 1984). Desert plants grow when temperature is satisfactory, but only if soil moisture is available at the same
time. Because amount of moisture is variable from year to year and because different species flourish under different seasons of soil
moisture, seldom do all components of the vegetation thrive in the same year (Blaisdell and Holmgren 1984).


MEMBERSHIP
Associations:
• Artemisia tridentata - Atriplex canescens - Sarcobatus vermiculatus / (Achnatherum hymenoides) Shrubland (CEGL001355, G1)
• Artemisia tridentata ssp. wyomingensis - Atriplex confertifolia Shrubland (CEGL001040, G3G5)
• Atriplex (lentiformis, polycarpa) Shrubland [Placeholder] (CEGL003016, G3)
• Atriplex canescens - Artemisia tridentata Shrubland (CEGL001282, G4)
• Atriplex canescens - Ephedra viridis Talus Shrubland (CEGL001287, G4)
• Atriplex canescens - Krascheninnikovia lanata Shrubland (CEGL001285, G5)
• Atriplex canescens / Achnatherum hymenoides Shrubland (CEGL001289, G3G5)
• Atriplex canescens / Bouteloua gracilis Shrubland (CEGL001283, G3)
• Atriplex canescens / Calycoseris parryi Shrubland (CEGL001284, G2)
• Atriplex canescens / Parthenium confertum Shrubland (CEGL001290, GNRQ)
• Atriplex canescens / Pleuraphis jamesii Shrubland (CEGL001288, G3G4)
• Atriplex canescens / Purshia stansburiana Shrubland (CEGL001286, GUQ)
• Atriplex canescens / Sporobolus airoides Shrubland (CEGL001291, G5?)
• Atriplex canescens / Sporobolus wrightii Shrubland (CEGL001292, GNRQ)
• Atriplex canescens Shrubland (CEGL001281, G5)
• Atriplex confertifolia - Ephedra nevadensis Shrubland (CEGL001303, G5)
• Atriplex confertifolia - Krascheninnikovia lanata Shrubland (CEGL001301, G3G5)
• Atriplex confertifolia - Lycium andersonii Shrubland (CEGL001308, G3)
• Atriplex confertifolia - Lycium pallidum / Mirabilis pudica Shrubland (CEGL001309, G3G4Q)
• Atriplex confertifolia - Lycium shockleyi Shrubland (CEGL001310, G4)
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• Atriplex confertifolia - Picrothamnus desertorum / Achnatherum hymenoides Shrubland (CEGL001297, G5?)
• Atriplex confertifolia - Picrothamnus desertorum / Krascheninnikovia lanata Shrubland (CEGL001296, G5?)
• Atriplex confertifolia - Picrothamnus desertorum / Sarcobatus vermiculatus Shrubland (CEGL001298, G5?)
• Atriplex confertifolia - Picrothamnus desertorum Shrubland (CEGL001295, G5)
• Atriplex confertifolia - Sarcobatus vermiculatus Shrubland (CEGL001313, G5)
• Atriplex confertifolia / Achnatherum hymenoides Shrubland (CEGL001311, G3)
• Atriplex confertifolia / Elymus elymoides Shrubland (CEGL001302, G3G5)
• Atriplex confertifolia / Ericameria nauseosa Shrubland (CEGL001300, G3Q)
• Atriplex confertifolia / Hesperostipa comata Shrubland (CEGL001314, G2)
• Atriplex confertifolia / Kochia americana Shrubland (CEGL001305, G3G5)
• Atriplex confertifolia / Leymus salinus Shrubland (CEGL001307, G3G5)
• Atriplex confertifolia / Leymus salinus ssp. salmonis Shrubland (CEGL001306, G2Q)
• Atriplex confertifolia / Pleuraphis jamesii Shrubland (CEGL001304, G3G5)
• Atriplex confertifolia / Pseudoroegneria spicata Shrubland (CEGL001312, G3)
• Atriplex confertifolia / Tetradymia glabrata Shrubland (CEGL001315, G3G5)
• Atriplex confertifolia Great Basin Shrubland (CEGL001294, G5)
• Atriplex confertifolia Wyoming Basins Shrubland (CEGL001293, G5)
• Atriplex obovata / Sporobolus airoides - Pleuraphis jamesii Shrub Herbaceous Vegetation (CEGL001775, GU)
• Atriplex obovata / Sporobolus airoides - Sporobolus cryptandrus Dwarf-shrubland (CEGL001447, G1Q)
• Atriplex obovata / Tidestromia carnosa Dwarf-shrubland (CEGL004575, G2?)
• Atriplex parryi Shrubland [Placeholder] (CEGL002711, G3)
• Atriplex polycarpa / Pleuraphis mutica Shrubland (CEGL001319, GU)
• Atriplex polycarpa Shrubland (CEGL001318, G5)
• Atriplex spinifera Shrubland [Placeholder] (CEGL003015, G3?)
• Krascheninnikovia lanata / Achnatherum hymenoides Dwarf-shrubland (CEGL001323, G4)
• Krascheninnikovia lanata / Hesperostipa comata Dwarf-shrubland (CEGL001327, G3)
• Krascheninnikovia lanata Dwarf-shrubland (CEGL001320, G5?)
• Picrothamnus desertorum / Elymus elymoides Shrubland [Provisional] (CEGL002992, GNR)
• Picrothamnus desertorum Shrubland (CEGL001452, G3G4)
Alliances:
• Artemisia tridentata ssp. wyomingensis Shrubland Alliance (A.832)
• Atriplex (lentiformis, polycarpa) Shrubland Alliance (A.864)
• Atriplex canescens Shrubland Alliance (A.869)
• Atriplex confertifolia Shrubland Alliance (A.870)
• Atriplex obovata Dwarf-shrubland Alliance (A.1108)
• Atriplex parryi Shrubland Alliance (A.2507)
• Atriplex polycarpa Shrubland Alliance (A.873)
• Atriplex spinifera Shrubland Alliance (A.865)
• Krascheninnikovia lanata Dwarf-shrubland Alliance (A.1104)
• Picrothamnus desertorum Shrubland Alliance (A.1128)
• Sporobolus airoides - (Pleuraphis jamesii) Shrub Herbaceous Alliance (A.1532)


DISTRIBUTION
Range: This system occurs in the Intermountain western U.S., extending in limited distribution into the southern Great Plains. In
Wyoming, this system occurs in the Great Divide and Bighorn basins.
Divisions: 303:C; 304:C; 306:C
Nations: US
Subnations: AZ, CA, CO, ID, MT, NM, NV, OR, UT, WA, WY
Map Zones: 6:P, 7:C, 8:P, 9:C, 10:C, 12:C, 13:C, 15:C, 16:C, 17:C, 18:C, 19:C, 21:?, 22:C, 23:C, 24:C, 25:C, 27:P, 28:C, 29:C, 30:?,
33:?, 34:P
USFS Ecomap Regions: 313A:CC, 313B:CC, 313D:CC, 315A:CC, 315B:CP, 315H:CC, 321A:CC, 322A:CC, 331A:CP, 331B:CC,
331F:CC, 331G:CC, 331H:CC, 331I:CC, 331J:CC, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC,
342A:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CC, 342J:CC, M242C:PP, M261D:CP,
M261E:CP, M261G:CC, M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC,
M331H:CC, M331I:CC, M331J:C?, M332A:CP, M332E:CC, M332F:CC, M332G:CP, M341A:CC, M341B:CC, M341C:CC,
M341D:CC
TNC Ecoregions: 4:?, 6:C, 8:?, 9:C, 10:C, 11:C, 18:C, 19:C, 20:C, 21:C, 26:C, 27:C, 28:C


SOURCES
References: Barbour and Major 1988, Blaisdell and Holmgren 1984, Branson et al. 1967, Branson et al. 1976, Brown 1982,
Campbell 1977, Comer et al. 2003, Francis 1986, Holland and Keil 1995, Knight 1994, Knight et al. 1987, Reid et al. 1999, Shiflet
1994, West 1979, West 1982, West 1983b, West and Ibrahim 1968
Full References:


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 105







See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722888#references
Description Author: NatureServe Western Ecology Team
Version: 26 Jan 2007 Stakeholders: Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1067 MEDITERRANEAN CALIFORNIA ALPINE FELL-FIELD (CES206.900)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Alpine/AltiAndino [Alpine/AltiAndino]; Alpine Mosaic; Ridge/Summit/Upper Slope; Temperate [Temperate
Oceanic]; Very Shallow Soil; Cushion plants
Non-Diagnostic Classifiers: Shrubland (Shrub-dominated); Herbaceous; Moss/Lichen (Nonvascular); Talus (Landform); Sideslope;
Talus (Substrate); Avalanche chute; Glaciated; W-Landscape/High Intensity; Dwarf-Shrub; Nonvascular; Cirque; Colluvial slope
FGDC Crosswalk: Vegetated, Shrub-dominated, Dwarf-shrubland, Mixed evergreen-deciduous dwarf-shrubland
National Mapping Codes: EVT 2067; ESLF 5204; ESP 1067


CONCEPT
Summary: This ecological system occurs in limited alpine environments mostly concentrated in the Sierra Nevada but also on Mount
Shasta and as far south as the Peninsular Ranges and White Mountains. Alpine elevations begin around 3500 m (10,600 feet) in the
southern mountain ranges and 2700 m (8200 feet) in the southern Cascades. Wind scours fell-fields free of snow in the winter,
exposing the plants to severe environmental stress. These systems typically have immature soils. Most fell-field plants are cushioned
or matted, frequently succulent, flat to the ground in rosettes, and often densely hairy and thickly cutinized. Common species include
Ribes cereum, Leptodactylon pungens, Ericameria discoidea, Castilleja nana, Minuartia nuttallii (= Arenaria nuttallii), Phlox
condensata, Draba densifolia, Oxyria digyna, and Aquilegia pubescens. Plants cover 15-50%, while exposed rock makes up the rest.
Fell-fields are usually nested within or adjacent to alpine tundra dry meadows.
Related Concepts:
• Alpine Grassland (213) (Shiflet 1994) Broader. SRM type 213 includes all alpine communities in Sierra, Klamath and California


Cascades, both herbaceous and shrub dominated, and wet meadows.


DISTRIBUTION
Range: This system occurs in limited alpine environments mostly concentrated in the Sierra Nevada but also on Mount Shasta and as
far south as the Peninsular Ranges and White Mountains.
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX), NV, OR
Map Zones: 3:?, 4:P, 6:C, 7:C
USFS Ecomap Regions: M261D:CP, M261E:CC
TNC Ecoregions: 5:C, 12:C, 16:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722781#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1083 NORTH PACIFIC AVALANCHE CHUTE SHRUBLAND (CES204.854)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Montane]; Shrubland (Shrub-dominated); Avalanche
Non-Diagnostic Classifiers: Montane [Upper Montane]; Montane [Lower Montane]; Temperate [Temperate Continental]
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Mixed evergreen-deciduous shrubland
National Mapping Codes: EVT 2083; ESLF 5260; ESP 1083


CONCEPT
Summary: This tall shrubland system occurs throughout mountainous regions of the Pacific Northwest, from the southern Cascades
and Coast Ranges north to south-central Alaska. This system occurs on sideslopes of mountains on glacial till or colluvium. These
habitats range from moderately xeric to wet and occur on snow avalanche chutes at montane elevations. In the mountains of
Washington, talus sites and snow avalanche chutes very often coincide spatially. On the west side of the Cascades, the major dominant
species are Acer circinatum, Alnus viridis ssp. sinuata, Rubus parviflorus, and small trees, especially Chamaecyparis nootkatensis.
Forbs, grasses, or other shrubs can also be locally dominant. Prunus virginiana, Amelanchier alnifolia, Vaccinium membranaceum or
Vaccinium scoparium, and Fragaria spp. are common species on drier avalanche tracks on the east side of the Cascades (Ecosystems
Working Group 1998). The main feature of this system is that it occurs on steep, frequently disturbed (snow avalanches) slopes.
Avalanche chutes can be quite long, extending from the subalpine into the montane and foothill toeslopes.


MEMBERSHIP
Associations:
• Alnus viridis ssp. sinuata / Acer circinatum Shrubland (CEGL001155, G4G5)
• Chamaecyparis nootkatensis / Oplopanax horridus Forest (CEGL000349, G3)
Alliances:
• Alnus viridis ssp. sinuata Temporarily Flooded Shrubland Alliance (A.966)
• Chamaecyparis nootkatensis Temporarily Flooded Forest Alliance (A.178)


DISTRIBUTION
Range: This system occurs throughout mountainous regions of the Pacific Northwest, from the southern Cascades and Coast Ranges
north to south-central Alaska.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 6:?, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CP, 342I:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M332G:CC
TNC Ecoregions: 1:C, 3:C, 4:C, 69:C, 70:C, 81:C


SOURCES
References: Boggs 2000, Comer et al. 2003, Ecosystems Working Group 1998, Franklin and Dyrness 1973, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722821#references
Description Author: K. Boggs and G. Kittel, mod. C. Chappell
Version: 31 Mar 2005 Stakeholders: Canada, West
Concept Author: K. Boggs and G. Kittel ClassifResp: West
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1068 NORTH PACIFIC DRY AND MESIC ALPINE DWARF-SHRUBLAND, FELL-FIELD AND MEADOW (CES204.862)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Alpine/AltiAndino [Alpine/AltiAndino]; Shrubland (Shrub-dominated)
Non-Diagnostic Classifiers: Long (>500 yrs) Persistence; Temperate [Temperate Oceanic]; W-Landscape/High Intensity
FGDC Crosswalk: Vegetated, Shrub-dominated, Dwarf-shrubland, Mixed evergreen-deciduous dwarf-shrubland
National Mapping Codes: EVT 2068; ESLF 5205; ESP 1068


CONCEPT
Summary: This system occurs above the environmental limit of trees, at the highest elevations of the mountain regions of the Pacific
Northwest Coast. It is confined to the coldest, wind-blown areas above treeline and above the subalpine parkland. This system is
found at elevations above 2350 m (7200 feet) in the Klamath Mountains and Cascades north into the Cascade and Coastal mountains
of British Columbia. It is commonly comprised of a mosaic of plant communities with characteristic species including Cassiope
mertensiana, Phyllodoce empetriformis, Phyllodoce glanduliflora, Luetkea pectinata, Saxifraga tolmiei, and Carex spp. It occurs on
slopes and depressions where snow lingers, the soil has become relatively stabilized, and the water supply is more or less constant.
Vegetation in these areas is controlled by snow retention, wind desiccation, permafrost, and a short growing season. This system
includes all vegetated areas in the alpine zone of the North Pacific. Typically it is a mosaic of dwarf-shrublands, fell-fields, tundra
(sedge turfs), and sparsely vegetated snowbed communities. Small patches of krummholz (shrub-form trees) are also part of this
system and occur at the lower elevations. Communities are dominated by graminoids, foliose lichens, dwarf-shrubs, and/or forbs.
Vegetation cover ranges from about 5 or 10% (snowbeds) to nearly 100%. The alpine tundra of the northern Cascades has floristic
affinities with many mountain regions in western North America. The strongest relationships are with the Arctic and Cordilleran
regions to the north and east.
Related Concepts:
• Alpine Idaho Fescue (108) (Shiflet 1994) Intersecting
• AM Alpine Meadow (Ecosystems Working Group 1998) Broader
• AT Alpine Tundra (Ecosystems Working Group 1998) Broader


DESCRIPTION
Dynamics: Landfire VDDT models: #RALME includes this and Rocky Mountain alpine systems.


MEMBERSHIP
Associations:
• Antennaria lanata Herbaceous Vegetation (CEGL001949, G4)
• Arabis lyallii - Packera cana Herbaceous Vegetation (CEGL001950, G3?)
• Arctostaphylos uva-ursi Dwarf-shrubland (CEGL001392, G3G4)
• Calamagrostis purpurascens Herbaceous Vegetation (CEGL001850, G2)
• Carex breweri Herbaceous Vegetation (CEGL001805, G3?)
• Carex capitata Herbaceous Vegetation (CEGL001807, G3?)
• Carex nardina Scree Herbaceous Vegetation (CEGL001812, GNR)
• Carex pellita Herbaceous Vegetation (CEGL001809, G3)
• Carex proposita Herbaceous Vegetation (CEGL001859, G3?)
• Carex scirpoidea ssp. pseudoscirpoidea Herbaceous Vegetation (CEGL001865, G3?)
• Cassiope mertensiana - Phyllodoce empetriformis Dwarf-shrubland (CEGL001398, G5)
• Cassiope mertensiana / Luetkea pectinata Dwarf-shrubland (CEGL001397, G3G4)
• Cassiope mertensiana Dwarf-shrubland (CEGL001395, G3G4)
• Dryas octopetala Dwarf-shrub Herbaceous Vegetation (CEGL001891, G3?)
• Empetrum nigrum / Lupinus sellulus var. lobbii Dwarf-shrubland (CEGL001400, G3G4)
• Empetrum nigrum Dwarf-shrubland (CEGL001399, G3G4)
• Erigeron aureus - Lupinus sellulus var. lobbii Herbaceous Vegetation (CEGL001961, G3G4)
• Eriogonum pyrolifolium - Luzula piperi Herbaceous Vegetation (CEGL001963, G4)
• Festuca roemeri - Phlox diffusa ssp. longistylis Herbaceous Vegetation (CEGL001622, G2)
• Pedicularis contorta - Carex spectabilis Herbaceous Vegetation (CEGL001977, G3?)
• Phlox diffusa ssp. longistylis - Arenaria capillaris Herbaceous Vegetation (CEGL001978, G3?)
• Phlox diffusa ssp. longistylis - Carex spectabilis Herbaceous Vegetation (CEGL001979, GNR)
• Phyllodoce glanduliflora / Oreostemma alpigenum Dwarf-shrubland (CEGL001408, G3G4)
• Salix cascadensis / Festuca brachyphylla Dwarf-shrubland (CEGL001433, G3G4)
• Salix nivalis / Festuca brachyphylla Dwarf-shrubland (CEGL001434, G3G4)
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• Saxifraga tolmiei - Luzula piperi Herbaceous Vegetation (CEGL001986, G4)
Alliances:
• Antennaria lanata Herbaceous Alliance (A.1640)
• Arabis lyallii Herbaceous Alliance (A.1641)
• Arctostaphylos uva-ursi Dwarf-shrubland Alliance (A.1079)
• Calamagrostis purpurascens Herbaceous Alliance (A.1301)
• Carex breweri Herbaceous Alliance (A.1296)
• Carex capitata Herbaceous Alliance (A.1297)
• Carex nardina Herbaceous Alliance (A.1299)
• Carex pellita Seasonally Flooded Herbaceous Alliance (A.1414)
• Carex proposita Herbaceous Alliance (A.1305)
• Carex scirpoidea ssp. pseudoscirpoidea Herbaceous Alliance (A.1306)
• Cassiope mertensiana Dwarf-shrubland Alliance (A.1081)
• Dryas octopetala Dwarf-shrub Herbaceous Alliance (A.1577)
• Empetrum nigrum Dwarf-shrubland Alliance (A.1078)
• Erigeron aureus Herbaceous Alliance (A.1643)
• Eriogonum pyrolifolium Herbaceous Alliance (A.1644)
• Festuca idahoensis Alpine Herbaceous Alliance (A.1313)
• Pedicularis contorta Herbaceous Alliance (A.1649)
• Phlox diffusa Herbaceous Alliance (A.1650)
• Phyllodoce glanduliflora Dwarf-shrubland Alliance (A.1084)
• Salix (reticulata, nivalis) Dwarf-shrubland Alliance (A.1119)
• Salix cascadensis Dwarf-shrubland Alliance (A.1118)
• Saxifraga tolmiei Herbaceous Alliance (A.1653)


DISTRIBUTION
Range: This system occurs above the environmental limit of trees, at the highest elevations of the mountain regions of the Pacific
Northwest Coast.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: M242A:CC, M242B:CC, M242C:CC, M242D:CC
TNC Ecoregions: 1:C, 3:C, 69:C, 70:C, 81:C


SOURCES
References: Comer et al. 2003, Ecosystems Working Group 1998, Franklin and Dyrness 1973, Holland and Keil 1995, Viereck et al.
1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722813#references
Description Author: K. Boggs, C. Chappell, R. Crawford
Version: 31 Mar 2005 Stakeholders: Canada, West
Concept Author: K. Boggs, C. Chappell, R. Crawford ClassifResp: West
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1084 NORTH PACIFIC MONTANE SHRUBLAND (CES204.087)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Shrubland (Shrub-dominated)
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Mixed evergreen-deciduous shrubland
National Mapping Codes: EVT 2084; ESLF 5261; ESP 1084


CONCEPT
Summary: This system occurs as small to large patches scattered throughout the North Pacific region, but it is largely absent from
the windward sides of the coastal mountains where fires are rare due to very wet climates. It is defined as long-lived seral shrublands
that persist for several decades or more after major wildfires, or smaller patches of shrubland on dry sites that are marginal for tree
growth and that have typically also experienced fire. This system occurs on ridgetops and upper to middle mountain slopes and is
more common on sunny southern aspects. It occurs from about 152 m (500 feet) elevation up to the lower limits of subalpine parkland.
Vegetation is mostly deciduous broadleaf shrubs, sometimes mixed with shrub-statured trees or sparse evergreen needleleaf trees. It
can also be dominated by evergreen shrubs, especially Xerophyllum tenax (usually considered a forb). Species composition is highly
variable; some of most common species include Acer circinatum, Arctostaphylos nevadensis, Acer glabrum, Vaccinium
membranaceum, Ceanothus velutinus, Holodiscus discolor, Shepherdia canadensis, Sorbus spp., and Rubus parviflorus. On the west
side of the Cascades, Gaultheria shallon is an important dominant.
Related Concepts:
• Snowbush (420) (Shiflet 1994) Intersecting. Ceanothus velutinus shrublands in the southern Cascades are included in this


ecological system.


MEMBERSHIP
Associations:
• Acer circinatum / Athyrium filix-femina - Tolmiea menziesii Shrubland (CEGL003291, G5)
• Amelanchier alnifolia / Xerophyllum tenax Herbaceous Vegetation (CEGL001066, GNRQ)
• Rubus parviflorus / Chamerion angustifolium - Heracleum maximum Shrubland (CEGL001127, G4)
• Vaccinium membranaceum / Xerophyllum tenax Shrubland (CEGL005891, G3?)
• Xerophyllum tenax - Sanguisorba officinalis Herbaceous Vegetation (CEGL003439, G1)
Alliances:
• Acer circinatum Shrubland Alliance (A.2600)
• Rubus parviflorus Shrubland Alliance (A.931)
• Vaccinium membranaceum Shrubland Alliance (A.2632)
• Xerophyllum tenax Herbaceous Alliance (A.1600)


DISTRIBUTION
Range: This system occurs as small to large patches scattered throughout mountainous regions of the Pacific Northwest, from the
southern Cascade and Coast ranges north to south-central Alaska.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC
TNC Ecoregions: 1:C, 3:C, 4:C, 69:C, 70:C, 81:C


SOURCES
References: Chappell and Christy 2004, Franklin and Dyrness 1973, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.768078#references
Description Author: C. Chappell, mod. G. Kittel, M.S. Reid
Version: 25 Apr 2006 Stakeholders: Canada, West
Concept Author: C. Chappell ClassifResp: West
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1105 NORTHERN AND CENTRAL CALIFORNIA DRY-MESIC CHAPARRAL (CES206.931)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Mediterranean [Mediterranean Xeric-Oceanic]; Sand Soil Texture; Ustic; Intermediate Disturbance Interval;
F-Landscape/High Intensity; Ceanothus cuneatus, Adenostoma fasciculatum
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Lowland [Lowland]; Shrubland (Shrub-dominated);
Sideslope; Xeric
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2105; ESLF 5311; ESP 1105


CONCEPT
Summary: This ecological system includes chaparral typically located inland from maritime chaparral up to 1500 m (4550 feet)
elevation in central and northern California through the northern end of the Central Valley and north into Oregon. This system
includes extensive areas on coarse-grained soils with annual precipitation up to 75 cm (winter rain but not snow). Adjacent
fine-textured soils support savanna under similar climatic regimes. These areas have supported extensive stand-replacing wildfires.
This system is made up of a mixture of mostly obligate seeders. Characteristic species include Adenostoma fasciculatum, Ceanothus
cuneatus, Arctostaphylos viscida, Arctostaphylos manzanita, Arctostaphylos glauca, Arctostaphylos glandulosa, Arctostaphylos
stanfordiana, Fremontodendron californicum, Malacothamnus fasciculatus, Dendromecon rigida, and Pickeringia montana. Common
shrubs in Oregon include Arctostaphylos viscida, Cercocarpus montanus var. glaber, and Ceanothus cordulatus. Fire regimes are
intense, stand-replacing crownfires.
Related Concepts:
• Ceanothus Mixed Chaparral (208) (Shiflet 1994) Broader
• Chamise Chaparral (206) (Shiflet 1994) Broader. SRM groups all Adenostoma-dominated communities into one range type;


several ecological systems can have Adenostoma fasciculatum as a dominant.


MEMBERSHIP
Associations:
• Adenostoma fasciculatum - Arctostaphylos glandulosa - Ceanothus jepsonii / Calamagrostis ophitidis Shrubland (CEGL003176,


G2)
• Adenostoma fasciculatum - Arctostaphylos glandulosa - Quercus wislizeni Shrubland (CEGL003177, G3)
• Adenostoma fasciculatum - Ceanothus cuneatus Sierran Chaparral Shrubland (CEGL003468, G4?)
• Adenostoma fasciculatum - Diplacus aurantiacus Shrubland (CEGL003178, G3)
• Adenostoma fasciculatum Sierran Chaparral Shrubland (CEGL005816, G5?)
• Arctostaphylos glandulosa - Quercus wislizeni Shrubland (CEGL003180, G3)
• Arctostaphylos glandulosa Shrubland [Placeholder] (CEGL003007, G3G4)
• Arctostaphylos glauca Shrubland (CEGL003008, G3G4)
• Arctostaphylos viscida Sierran Chaparral Shrubland (CEGL005817, G5?)
• Ceanothus cuneatus / Poaceae Shrubland (CEGL003158, GNR)
• Ceanothus cuneatus Shrubland (CEGL003025, G4?)
• Ceanothus greggii - Fremontodendron californicum Shrubland [Placeholder] (CEGL003026, G3?)
Alliances:
• Adenostoma fasciculatum Shrubland Alliance (A.755)
• Arctostaphylos glandulosa Shrubland Alliance (A.757)
• Arctostaphylos glauca Shrubland Alliance (A.759)
• Arctostaphylos viscida Shrubland Alliance (A.790)
• Ceanothus cuneatus Shrubland Alliance (A.765)
• Ceanothus greggii - Fremontodendron californicum Shrubland Alliance (A.766)


DISTRIBUTION
Range: This system is located inland from maritime chaparral up to 1500 m (4550 feet) elevation in central and northern California,
and southwestern Oregon, through the north end of the California Central Valley.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C, 5:C, 6:C, 7:C
USFS Ecomap Regions: 242B:??, 262A:CC, 263A:CC, M242A:P?, M242B:PP, M261A:CC, M261B:CC, M261C:CC, M261D:CC,
M261E:CC, M261F:CC, M261G:CC
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TNC Ecoregions: 5:P, 12:C, 13:C, 14:C, 15:P


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722750#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1128 NORTHERN CALIFORNIA COASTAL SCRUB (CES206.932)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Woody-Herbaceous; Marine Sedimentary; Mediterranean [Mediterranean Xeric-Oceanic]; Bluff; Baccharis
pilularis
Non-Diagnostic Classifiers: Dune (Landform); Lowland [Foothill]; Lowland [Lowland]; Shrubland (Shrub-dominated); Herbaceous;
Terrace; Sideslope; Intermediate Disturbance Interval; F-Landscape/High Intensity
FGDC Crosswalk: Vegetated, Shrub-dominated, Herbaceous - shrub-steppe, Perennial graminoid steppe
National Mapping Codes: EVT 2128; ESLF 5457; ESP 1128


CONCEPT
Summary: This ecological system includes a variety of mixed and single-species-dominated shrublands along a narrow coastal strip
with maritime and summer fog influences, on marine sediments, coastal bluffs, terraces, stabilized dunes, and hills below 500 m (1500
feet) elevation from southern Oregon south through central California. It is restricted to coastal plateaus and lower slopes of the Coast
Ranges where precipitation ranges from 50-200 cm annually. These are dominated by evergreen, microphyllous-leaved or
hemi-sclerophyllous shrub taxa; drought-deciduous species are unimportant or absent in this system. Dense shrublands typically
include a well-developed woody and herbaceous understory. Characteristic species include Baccharis pilularis, Lupinus arboreus,
Ceanothus thyrsiflorus, Eriophyllum stoechadifolium, Diplacus aurantiacus (= Mimulus aurantiacus), Toxicodendron diversilobum,
Rubus ursinus, Rubus parviflorus, Rubus spectabilis, Frangula californica (= Rhamnus californica), Holodiscus discolor, Gaultheria
shallon, Heracleum maximum (= Heracleum lanatum), and Polystichum munitum. These areas have supported extensive
stand-replacing wildfires. This system has direct seral relationships with California Northern Coastal Grassland (CES206.941) as, in
the absence of fire and grazing, the grassland will usually succeed to this system. In the absence of fire in this system, conifers (Abies
grandis, Pseudotsuga menziesii) can invade and become prominent.
Classification Comments: Transitions to Southern California Coastal Scrub (CES206.933) begin in the northern San Francisco Bay
area where Artemisia californica begins to mix with Baccharis and others. Further south in the Santa Lucia Range (Big Sur area of
Monterey County), Baccharis pilularis and Artemisia californica tend to codominate, and other southern coastal sage species such as
Salvia leucophylla and Eriogonum fasciculatum become more prominent. South of Monterey County most of the northern California
coastal scrub influence is gone, and coastal shrublands shift to Southern California Coastal Scrub (CES206.933). The combination of
<30% relative cover of Artemisia californica or Salvia spp. and high cover Baccharis and Rhamnus, or having Polystichum munitum,
Gaultheria shallon, and Heracleum maximum makes it Northern California Coastal Scrub (CES206.932).
Similar Ecological Systems:
• Southern California Coastal Scrub (CES206.933)
Related Concepts:
• North Coastal Shrub (204) (Shiflet 1994) Broader. Nearly equivalent, but SRM type includes coastal salal shrublands which are in


a different ecological system.


MEMBERSHIP
Associations:
• Baccharis pilularis - Artemisia californica Shrubland (CEGL003184, G5)
• Baccharis pilularis - Ceanothus thyrsiflorus Shrubland (CEGL003186, G3)
• Baccharis pilularis - Eriophyllum stoechadifolium Shrubland (CEGL003190, G3)
• Baccharis pilularis - Frangula californica - Rubus parviflorus Shrubland (CEGL003191, G2)
• Baccharis pilularis - Holodiscus discolor Shrubland (CEGL003192, G3)
• Baccharis pilularis - Lupinus (arboreus, chamissonis) Shrubland (CEGL003193, G3)
• Baccharis pilularis - Rubus ursinus / Weedy Herbs Shrubland (CEGL003196, G5)
• Baccharis pilularis - Toxicodendron diversilobum Shrubland (CEGL003197, G5)
• Baccharis pilularis / Annual Grass - Herb Shrubland (CEGL003183, G5)
• Baccharis pilularis / Carex obnupta - Juncus patens Shrubland (CEGL003185, G3)
• Baccharis pilularis / Danthonia californica Shrubland (CEGL003187, G2)
• Baccharis pilularis / Deschampsia caespitosa Shrubland (CEGL003188, G2)
• Baccharis pilularis / Dudleya farinosa Shrubland (CEGL003189, G3)
• Baccharis pilularis / Nassella pulchra Shrubland (CEGL003194, G3)
• Baccharis pilularis / Polystichum munitum Shrubland (CEGL003195, G3)
• Ceanothus thyrsiflorus - Baccharis pilularis - Toxicodendron diversilobum Shrubland (CEGL003198, G4?)
• Frangula californica ssp. californica - Baccharis pilularis / Scrophularia californica Shrubland [Provisional] (CEGL003316, G4)
• Lupinus arboreus Shrubland [Placeholder] (CEGL003061, G3?)
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• Rubus spectabilis Wet Shrubland (CEGL003472, G4)
• Toxicodendron diversilobum - Baccharis pilularis - Rubus parviflorus Shrubland (CEGL003473, G3)
Alliances:
• Baccharis pilularis Shrubland Alliance (A.836)
• Ceanothus thyrsiflorus Shrubland Alliance (A.741)
• Lupinus arboreus Shrubland Alliance (A.739)
• Rubus spectabilis Shrubland Alliance (A.2609)
• Toxicodendron diversilobum Shrubland Alliance (A.2610)


DISTRIBUTION
Range: This system occurs along a narrow coastal strip below 500 m (1500 feet) elevation from southern Oregon south through
central California.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:P, 3:C, 4:C
USFS Ecomap Regions: 263A:CC, M242A:PP
TNC Ecoregions: 14:C, 15:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722749#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1106 NORTHERN ROCKY MOUNTAIN MONTANE-FOOTHILL DECIDUOUS SHRUBLAND (CES306.994)


CLASSIFIERS
Conf.: 3 - Weak Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Montane [Lower Montane]; Lowland [Foothill]; Shrubland
(Shrub-dominated); Very Shallow Soil; Broad-Leaved Deciduous Shrub
Non-Diagnostic Classifiers: Sideslope; Toeslope/Valley Bottom; Temperate [Temperate Continental]; Ustic
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Mixed evergreen-deciduous shrubland
National Mapping Codes: EVT 2106; ESLF 5312; ESP 1106


CONCEPT
Summary: This shrubland ecological system is found in the lower montane and foothill regions around the Columbia Basin, and
north and east into the northern Rockies. These shrublands typically occur below treeline, within the matrix of surrounding
low-elevation grasslands and sagebrush shrublands. They also occur in the ponderosa pine and Douglas-fir zones, but rarely up into
the subalpine zone (on dry sites). The shrublands are usually found on steep slopes of canyons and in areas with some soil
development, either loess deposits or volcanic clays; they occur on all aspects. Fire, flooding and erosion all impact these shrublands,
but they typically will persist on sites for long periods. These communities develop near talus slopes as garlands, at the heads of dry
drainages, and toeslopes in the moist shrub-steppe and steppe zones. Physocarpus malvaceus, Prunus emarginata, Prunus virginiana,
Rosa spp., Rhus glabra, Acer glabrum, Amelanchier alnifolia, Symphoricarpos albus, Symphoricarpos oreophilus, and Holodiscus
discolor are the most common dominant shrubs, occurring alone or any combination. Rubus parviflorus and Ceanothus velutinus are
other important shrubs in this system, being more common in montane occurrences than in subalpine situations. Occurrences in central
and eastern Wyoming can include Artemisia tridentata ssp. vaseyana and Cercocarpus montanus, but neither of these are dominant,
and where they occur, the stands are truly mixes of shrubs, often with Amelanchier alnifolia, Prunus virginiana, and others being the
predominant taxa. In moist areas, Crataegus douglasii can be common. Shepherdia canadensis and Spiraea betulifolia can be
abundant in some cases but also occur in Northern Rocky Mountain Subalpine Deciduous Shrubland (CES306.961). Festuca
idahoensis, Festuca campestris, Calamagrostis rubescens, Carex geyeri, Koeleria macrantha, Pseudoroegneria spicata, and Poa
secunda are the most important grasses. Achnatherum thurberianum and Leymus cinereus can be locally important. Poa pratensis and
Phleum pratense are common introduced grasses. Geum triflorum, Potentilla gracilis, Lomatium triternatum, Balsamorhiza sagittata,
and species of Eriogonum, Phlox, and Erigeron are important forbs.
Classification Comments: Seral shrub fields of comparable composition that typically will develop into a seral stage with trees
(within 50 years) are excluded from this shrub system and are included in their appropriate forest system.
Related Concepts:
• Bittercherry (419) (Shiflet 1994) Intersecting
• Chokecherry - Serviceberry - Rose (421) (Shiflet 1994) Intersecting
• MS Montane Shrub/Grassland Dry Subdivision sites (Ecosystems Working Group 1998) Broader


MEMBERSHIP
Associations:
• Amelanchier alnifolia / (Mixed Grass, Forb) Shrubland (CEGL005885, GNR)
• Crataegus douglasii / Rosa woodsii Shrubland (CEGL001095, G2)
• Holodiscus discolor Shrubland [Placeholder] (CEGL003053, G4?)
• Physocarpus malvaceus - Symphoricarpos albus Shrubland (CEGL001171, G3)
• Prunus virginiana - (Prunus americana) Shrubland (CEGL001108, G4Q)
• Rhamnus alnifolia Shrubland (CEGL001132, G3)
• Rhus glabra / Aristida purpurea var. longiseta Shrub Herbaceous Vegetation (CEGL001507, G1)
• Rhus glabra / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001122, G2)
• Ribes lacustre / Chamerion angustifolium Shrubland [Provisional] (CEGL005889, G2?)
• Rosa woodsii Shrubland (CEGL001126, G5)
• Spiraea betulifolia Shrubland (CEGL005835, G3?)
• Spiraea douglasii Shrubland (CEGL001129, G5)
• Symphoricarpos albus - Rosa nutkana Shrubland (CEGL001130, G3)
• Symphoricarpos albus Shrubland (CEGL005890, G4?)
Alliances:
• Amelanchier alnifolia Shrubland Alliance (A.913)
• Crataegus douglasii Shrubland Alliance (A.917)
• Holodiscus discolor Shrubland Alliance (A.901)
• Physocarpus malvaceus Shrubland Alliance (A.928)
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• Prunus virginiana Shrubland Alliance (A.919)
• Rhamnus alnifolia Temporarily Flooded Shrubland Alliance (A.962)
• Rhus glabra Shrub Herbaceous Alliance (A.1536)
• Ribes lacustre Temporarily Flooded Shrubland Alliance (A.970)
• Rosa woodsii Temporarily Flooded Shrubland Alliance (A.959)
• Spiraea betulifolia Shrubland Alliance (A.2636)
• Spiraea douglasii Seasonally Flooded Shrubland Alliance (A.997)
• Symphoricarpos albus Shrubland Alliance (A.925)


DISTRIBUTION
Range: This system is found in the lower montane and foothill regions around the Columbia Basin, and north and east into the
northern Rockies, including east into central Montana around the "Sky Island" ranges. It also occurs farther south into central and
eastern Wyoming, where it forms compositionally diverse shrublands.
Divisions: 304:C; 306:C
Nations: CA, US
Subnations: AB, BC, ID, MT, OR, WA, WY
Map Zones: 1:C, 7:C, 8:C, 9:C, 10:C, 16:?, 17:?, 18:C, 19:C, 20:C, 21:C, 22:C, 29:C
USFS Ecomap Regions: 331A:CC, 331D:CP, 331N:CC, 341G:PP, 342A:CP, 342B:CC, 342C:CC, 342D:CC, 342E:CC, 342H:CC,
342I:CC, 342J:CC, M242C:CC, M242D:CC, M261D:PP, M261G:P?, M331A:CC, M331B:CC, M331D:CC, M331J:CC, M332A:CC,
M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M334A:CC,
M341A:PP
TNC Ecoregions: 6:C, 7:C, 8:C, 26:C, 68:C


SOURCES
References: Comer et al. 2003, Ecosystems Working Group 1998, Franklin and Dyrness 1973, Hall 1973, Johnson and Clausnitzer
1992, Johnson and Simon 1987, Knight 1994, Poulton 1955, Shiflet 1994, Tisdale 1986
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722711#references
Description Author: M. Reid, J. Kagan, mod. R. Crawford
Version: 26 Jan 2007 Stakeholders: Canada, West
Concept Author: M. Reid, J. Kagan ClassifResp: West
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1071 SIERRA NEVADA ALPINE DWARF-SHRUBLAND (CES206.924)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Shrubland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Alpine/AltiAndino [Alpine/AltiAndino]; Alpine Mosaic; Shrubland (Shrub-dominated); Dwarf-Shrub
Non-Diagnostic Classifiers: Herbaceous; Ridge/Summit/Upper Slope; Temperate [Temperate Oceanic]; Shallow Soil;
W-Patch/High Intensity
FGDC Crosswalk: Vegetated, Shrub-dominated, Dwarf-shrubland, Evergreen dwarf-shrubland
National Mapping Codes: EVT 2071; ESLF 5208; ESP 1071


CONCEPT
Summary: This ecological system is found only at the highest elevations, usually above 2800 m (8500 feet), throughout the Sierra
Nevada and surrounding high mountain ranges. The system is commonly comprised of a mosaic of plant communities that include
Arenaria kingii, Cassiope mertensiana, Ericameria discoidea, Artemisia arbuscula, Phlox covillei, Eriogonum incanum, Eriogonum
ovalifolium, Eriogonum roseum, Kalmia microphylla, Polygonum shastense, Leptodactylon pungens, Phyllodoce breweri, Salix
arctica, Salix nivalis, Salix reticulata, and Vaccinium caespitosum. Floristically, communities within this system have desert affinities,
rather than cordilleran affinities. Vegetation in these areas is controlled by the absence of persistent snow, wind desiccation,
permafrost, and a short growing season.
Related Concepts:
• Alpine Grassland (213) (Shiflet 1994) Broader. SRM type 213 includes all alpine communities in Sierra, Klamath and California


Cascades, both herbaceous and shrub dominated, and wet meadows.


MEMBERSHIP
Associations:
• Phlox covillei - Elymus elymoides - Podistera nevadensis Herbaceous Vegetation [Provisional] (CEGL003488, G3?)


DISTRIBUTION
Range: This system is found only at the highest elevations, usually above 2800 m (8500 feet), throughout the Sierra Nevada and
surrounding high mountain ranges.
Divisions: 204:C; 206:C
Nations: US
Subnations: CA, NV
Map Zones: 4:?, 6:C, 7:C, 12:C, 13:C
USFS Ecomap Regions: 322A:CC, 341D:CC, 341F:CP, 342B:CC, M261A:CP, M261D:CC, M261E:CC, M261G:CC
TNC Ecoregions: 4:C, 5:C, 12:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722757#references
Description Author: P. Comer, T. Keeler-Wolf, mod. G. Kittel
Version: 25 Apr 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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SAVANNA AND SHRUB-STEPPE


1114 CALIFORNIA LOWER MONTANE BLUE OAK-FOOTHILL PINE WOODLAND AND SAVANNA (CES206.936)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Savanna-Woodland Mosaic; Woody-Herbaceous; Mediterranean [Mediterranean Xeric-Oceanic]; Ustic;
F-Patch/Low Intensity; Needle-Leaved Tree; Graminoid; Pinus sabiniana, Quercus douglasii
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Forest and Woodland (Treed); Sideslope;
Toeslope/Valley Bottom; Alluvial plain; Alluvial terrace; Sand Soil Texture; Short Disturbance Interval; Broad-Leaved Deciduous
Tree; Broad-Leaved Evergreen Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Sparse tree canopy, Mixed evergreen-deciduous sparse tree canopy
National Mapping Codes: EVT 2114; ESLF 5403; ESP 1114


CONCEPT
Summary: This ecological system is primarily found in the valley margins and foothills of the Sierra Nevada and Coast Ranges of
California from approximately 120-1200 m (360-3600 feet) elevation on rolling plains or dry slopes. Over a century of anthropogenic
changes (especially cutting of oak) have altered the density and distribution of woody vegetation. A high-quality occurrence often
consists of open park-like stands of Pinus sabiniana, with oaks and other various broadleaf tree and shrub species, including Quercus
douglasii, Quercus wislizeni, Quercus agrifolia (primarily central and southern Coast Ranges), Quercus lobata, Aesculus californica,
Arctostaphylos spp., Cercis canadensis var. texensis (= Cercis occidentalis), Ceanothus cuneatus, Frangula californica (= Rhamnus
californica), Ribes quercetorum, Juniperus californica, and Pinus coulteri (central and southern Coast Ranges). Pinus sabiniana tends
to drop out all together in the driest and more southerly sites, which are often dominated by Quercus douglasii. Northern extensions of
this system include Quercus garryana as the dominant oak, where it becomes successional to Mediterranean California Lower
Montane Black Oak-Conifer Forest and Woodland (CES206.923). Pinus sabiniana density also varies based on intensity or frequency
of fire, being less abundant in areas of higher intensity or frequency fires, hence it is often more abundant on steep, rocky or more
mesic north-facing slope exposures. Historically, understory vegetation included mixed chaparral to perennial bunchgrass. Currently,
most occurrences have understories dominated by dense cover of annual species, both native and non-native. Variable canopy
densities in existing occurrences are likely due to variation in soil moisture regime, natural patch dynamics of fire, and land use (fire
suppression, livestock grazing, herbivory, etc.).
Similar Ecological Systems:
• Mediterranean California Lower Montane Black Oak-Conifer Forest and Woodland (CES206.923)
Related Concepts:
• Blue Oak - Digger Pine: 250 (Eyre 1980) Intersecting
• Blue Oak Woodland (201) (Shiflet 1994) Broader. This SRM type is close in concept to this system


MEMBERSHIP
Associations:
• Pinus sabiniana - Quercus wislizeni / Arctostaphylos viscida Woodland (CEGL008636, G3?)
• Pinus sabiniana - Quercus wislizeni / Ceanothus cuneatus Woodland (CEGL008635, G3?)
• Pinus sabiniana Woodland [Placeholder] (CEGL003077, G4?)
• Quercus douglasii - Pinus sabiniana / Grass Woodland (CEGL008647, G4?)
• Quercus wislizeni - Quercus douglasii - Pinus sabiniana Woodland (CEGL008642, G4?)
Alliances:
• Pinus sabiniana Woodland Alliance (A.525)
• Quercus douglasii Woodland Alliance (A.614)
• Quercus wislizeni Woodland Alliance (A.591)


DISTRIBUTION
Range: This system occurs primarily in the valley margins and foothills of the Sierra Nevada and Coast Ranges from approximately
120-1200 m (360-3600 feet) elevation, from Shasta County to Kern and northern Los Angeles counties, California. It is unlikely to
occur in the southern portion of zone 7 (Modoc Plateau), but this needs to be confirmed with California ecologists.
Divisions: 206:C
Nations: US
Subnations: CA
Map Zones: 2:P, 3:C, 4:C, 5:C, 6:C, 7:P
USFS Ecomap Regions: 261B:CC, 262A:CC, 263A:CC, 322A:PP, M242A:??, M242B:??, M261A:CC, M261B:CC, M261C:CC,
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M261D:CC, M261E:CC, M261F:CC
TNC Ecoregions: 5:C, 12:C, 13:C, 14:C, 15:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722745#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1124 COLUMBIA PLATEAU LOW SAGEBRUSH STEPPE (CES304.080)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]; Shrubland (Shrub-dominated); Ridge/Summit/Upper Slope;
Sideslope; Shallow Soil; Silt Soil Texture; Clay Soil Texture; Aridic; W-Landscape/High Intensity; Low Artemisia spp.
Non-Diagnostic Classifiers: Temperate [Temperate Continental]; Alkaline Soil; Dwarf-Shrub
FGDC Crosswalk: Vegetated, Shrub-dominated, Herbaceous - shrub-steppe, Perennial graminoid steppe
National Mapping Codes: EVT 2124; ESLF 5453; ESP 1124


CONCEPT
Summary: This matrix ecological system is composed of sagebrush dwarf-shrub-steppe that occurs in a variety of shallow-soil
habitats throughout eastern Oregon, northern Nevada and southern Idaho. Artemisia arbuscula ssp. arbuscula and close relatives
(Artemisia arbuscula ssp. longiloba and occasionally Artemisia nova) form stands that typically occur on mountain ridges and flanks
and broad terraces, ranging from 1000 to 3000 m in elevation. Substrates are shallow, fine-textured soils, poorly drained clays,
shallow-soiled areas, almost always very stony, characterized by recent rhyolite or basalt. Other shrubs and dwarf-shrubs present may
include Purshia tridentata, Eriogonum spp., and other species of Artemisia. Common graminoids include Festuca idahoensis,
Koeleria macrantha, Pseudoroegneria spicata, and Poa secunda. Many forbs also occur and may dominate the herbaceous vegetation,
especially at the higher elevations. Isolated individuals of Juniperus occidentalis (western juniper) and Cercocarpus ledifolius
(mountain-mahogany) can often be found in this system.
Related Concepts:
• Antelope Bitterbrush - Bluebunch Wheatgrass (104) (Shiflet 1994) Intersecting. This system may have small inclusions of Purshia


tridentata shrublands.
• Antelope Bitterbrush - Idaho Fescue (105) (Shiflet 1994) Intersecting. This system may have small inclusions of Purshia tridentata


shrublands.
• Low Sagebrush (406) (Shiflet 1994) Intersecting


MEMBERSHIP
Associations:
• Artemisia arbuscula ssp. arbuscula - Artemisia tridentata ssp. vaseyana / Festuca idahoensis Shrubland [Provisional]


(CEGL002982, GNR)
• Artemisia arbuscula ssp. arbuscula - Purshia tridentata / Pseudoroegneria spicata - Festuca idahoensis Shrub Herbaceous


Vegetation (CEGL001518, G2G3)
• Artemisia arbuscula ssp. arbuscula / Achnatherum thurberianum Shrub Herbaceous Vegetation (CEGL001413, G4G5)
• Artemisia arbuscula ssp. arbuscula / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001409, G5)
• Artemisia arbuscula ssp. arbuscula / Leymus salinus ssp. salmonis Shrub Herbaceous Vegetation (CEGL001410, G1G2Q)
• Artemisia arbuscula ssp. arbuscula / Poa secunda Shrub Herbaceous Vegetation (CEGL001411, G5)
• Artemisia arbuscula ssp. arbuscula / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001412, G5)
• Artemisia arbuscula ssp. longiloba / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001522, G2)
• Artemisia arbuscula ssp. longiloba / Pascopyrum smithii Shrub Herbaceous Vegetation (CEGL001415, GU)
• Artemisia arbuscula ssp. longiloba / Poa secunda Shrub Herbaceous Vegetation (CEGL001523, G3Q)
• Artemisia arbuscula ssp. longiloba / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001416, GNR)
• Artemisia arbuscula ssp. longiloba Shrubland (CEGL001414, G4G5)
Alliances:
• Artemisia arbuscula ssp. arbuscula Shrub Herbaceous Alliance (A.1566)
• Artemisia arbuscula ssp. arbuscula Shrubland Alliance (A.2547)
• Artemisia arbuscula ssp. longiloba Shrub Herbaceous Alliance (A.2552)
• Artemisia arbuscula ssp. longiloba Shrubland Alliance (A.2549)


DISTRIBUTION
Range: This system is found throughout the basins of eastern Oregon and southern Idaho, south into northern Nevada and
northeastern California.
Divisions: 304:C
Nations: US
Subnations: CA, ID, MT?, NV, OR, WY?
Map Zones: 1:?, 7:C, 8:C, 9:C, 10:C, 17:?, 18:C, 19:C, 21:P
USFS Ecomap Regions: 331A:CC, 341E:CP, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CP, 342H:CC, 342I:CC, 342J:CC,
M242C:CC, M242D:CC, M261D:CC, M261G:CC, M331D:CC, M332A:CC, M332E:CC, M332F:CC, M332G:CC, M333A:??,
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M341A:CC
TNC Ecoregions: 6:C, 11:C


SOURCES
References: West 1983a, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740108#references
Description Author: J. Kagan
Version: 08 Sep 2004 Stakeholders: West
Concept Author: J. Kagan ClassifResp: West


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 122



http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740108#references





1123 COLUMBIA PLATEAU STEPPE AND GRASSLAND (CES304.083)


CLASSIFIERS
Conf.: 3 - Weak Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]; Sideslope; Very Shallow Soil; Landslide; Xeromorphic Shrub;
Graminoid
FGDC Crosswalk: Vegetated, Shrub-dominated, Herbaceous - shrub-steppe, Perennial graminoid steppe
National Mapping Codes: EVT 2123; ESLF 5452; ESP 1123


CONCEPT
Summary: These grasslands are similar floristically to Inter-Mountain Basins Big Sagebrush Steppe (CES304.778) but are defined
by a more frequent fire regime and the absence or low cover of shrubs over large areas, occasionally entire landforms. These are
extensive grasslands, not grass-dominated patches within the sagebrush shrub-steppe ecological system. This system occurs
throughout much of the Columbia Plateau and is found at slightly higher elevations farther south. Soils are variable, ranging from
relatively deep, fine-textured often with coarse fragments, and non-saline often with a microphytic crust, to stony volcanic-derived
clays to alluvial sands. This grassland is dominated by perennial bunch grasses and forbs (>25% cover), sometimes with a sparse
(<10% cover) shrub layer; Chrysothamnus viscidiflorus, Ericameria nauseosa, Tetradymia spp., or Artemisia spp. may be present in
disturbed stands. Associated graminoids include Achnatherum hymenoides, Elymus elymoides, Elymus lanceolatus ssp. lanceolatus,
Hesperostipa comata, Festuca idahoensis, Koeleria macrantha, Poa secunda, and Pseudoroegneria spicata. Common forbs are Phlox
hoodii, Arenaria spp., and Astragalus spp. Areas with deeper soils are rare because of conversion to other land uses. The rapid
fire-return regime of this ecological system maintains a grassland by retarding shrub invasion, and landscape isolation and
fragmentation limit seed dispersal of native shrub species. Fire frequency is presumed to be less than 20 years. Through isolation from
a seed source, combined with repeated burning, these are "permanently" (more than 50 years) converted to grassland.
Classification Comments: How this differs from Columbia Basin Palouse Prairie (CES304.792) is unclear.
Similar Ecological Systems:
• Inter-Mountain Basins Big Sagebrush Steppe (CES304.778)
• Inter-Mountain Basins Semi-Desert Grassland (CES304.787)
Related Concepts:
• Bluegrass Scabland (106) (Shiflet 1994) Intersecting
• Threetip Sagebrush (404) (Shiflet 1994) Intersecting


DESCRIPTION
Dynamics: The natural fire regime of this ecological system likely maintains a patchy distribution of shrubs so the general aspect of
the vegetation is a grassland. Shrubs may increase following heavy grazing and/or with fire suppression, particularly in moist portions
in the northern Columbia Plateau where it forms a landscape mosaic pattern with shallow-soil scabland shrublands. Microphytic crust
is very important in this ecological system.


DISTRIBUTION
Range: This system occurs throughout the Columbia Plateau region, from north-central Idaho, south and west into Washington,
Oregon, southern Idaho, and northern Nevada. Whether it also occurs in northeastern California, in the western ranges of Wyoming, or
the central Wyoming Basins is unclear.
Divisions: 304:C; 306:C
Nations: US
Subnations: CA?, ID, MT?, NV, OR, UT?, WA
Map Zones: 7:?, 8:C, 9:C, 10:C, 12:P, 17:?, 18:C
USFS Ecomap Regions: 331A:CC, 341E:CP, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342H:CC, 342I:CC, 342J:CC, M242C:CC,
M242D:CP, M261G:CC, M331A:??, M332A:CC, M332E:C?, M332F:C?, M332G:CC, M333A:PP
TNC Ecoregions: 4:C, 6:C, 8:C, 9:C, 10:P, 11:C


SOURCES
References: Daubenmire 1970, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740175#references
Description Author: R. Crawford, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: R. Crawford ClassifResp: West
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1125 INTER-MOUNTAIN BASINS BIG SAGEBRUSH STEPPE (CES304.778)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Lowland]; Deep Soil; Aridic; Xeromorphic Shrub; Bunch grasses; Artemisia tridentata ssp.
tridentata
Non-Diagnostic Classifiers: Lowland [Foothill]; Plain; Plateau; Woody-Herbaceous; Sideslope; Temperate [Temperate Continental];
Alkaline Soil; Forb; Graminoid
FGDC Crosswalk: Vegetated, Shrub-dominated, Herbaceous - shrub-steppe, Perennial graminoid steppe
National Mapping Codes: EVT 2125; ESLF 5454; ESP 1125


CONCEPT
Summary: This widespread matrix-forming ecological system occurs throughout much of the Columbia Plateau and northern Great
Basin, east into the Wyoming Basins, central Montana, and north and east onto the western fringe of the Great Plains in Montana and
South Dakota. It is found at slightly higher elevations farther south. In central Montana, this system differs slightly, with more summer
rain than winter precipitation, more precipitation annually, and it occurs on glaciated landscapes. Soils are typically deep and
non-saline, often with a microphytic crust. This shrub-steppe is dominated by perennial grasses and forbs (>25% cover) with
Artemisia tridentata ssp. tridentata (this is not at all important in Wyoming occurrences), Artemisia tridentata ssp. xericensis,
Artemisia tridentata ssp. wyomingensis, Artemisia tripartita ssp. tripartita (Snake River valley in Wyoming), Artemisia cana ssp.
cana, and/or Purshia tridentata dominating or codominating the open to moderately dense (10-40% cover) shrub layer. Atriplex
confertifolia, Chrysothamnus viscidiflorus, Ericameria nauseosa, Sarcobatus vermiculatus, Tetradymia spp., or Artemisia frigida may
be common especially in disturbed stands. In Montana and Wyoming, stands are more mesic, with more biomass of grass, have less
shrub diversity than stands farther west, and 50 to 90% of the occurrences are dominated by Artemisia tridentata ssp. wyomingensis
with Pascopyrum smithii. In addition, Bromus japonicus and Bromus tectorum are indicators of disturbance, and Bromus tectorum is
typically not as abundant as in the Intermountain West, possibly due to a colder climate. Associated graminoids can include
Achnatherum hymenoides, Calamagrostis montanensis, Elymus lanceolatus ssp. lanceolatus, Koeleria macrantha, Poa secunda,
Pascopyrum smithii, Hesperostipa comata, Nassella viridula, Bouteloua gracilis, and Pseudoroegneria spicata. Important
rhizomatous species include Carex filifolia and Carex duriuscula, which are very common and important in the eastern distribution of
this system in both Wyoming and Montana. Festuca idahoensis is uncommon in this system, although it does occur in areas of higher
elevations/precipitation; Festuca campestris is also uncommon. In Wyoming, both Nassella viridula and Pseudoroegneria spicata
rarely occur, with the latter typically found in eastern Wyoming on ridgetops and rocky slopes outside of this system. In Montana,
there is an absence of Festuca spp., except Vulpia octoflora. Common forbs are Phlox hoodii, Arenaria spp., Opuntia spp.,
Sphaeralcea coccinea, Dalea purpurea, Liatris punctata, and Astragalus spp. Areas with deeper soils more commonly support
Artemisia tridentata ssp. tridentata but have largely been converted for other land uses. The natural fire regime of this ecological
system likely maintains a patchy distribution of shrubs, so the general aspect of the vegetation is a grassland. Shrubs may increase
following heavy grazing and/or with fire suppression, particularly in moist portions of the northern Columbia Plateau where it forms a
landscape mosaic pattern with shallow-soil scabland shrublands. Where fire frequency has allowed for shifts to a native grassland
condition, maintained without significant shrub invasion over a 50- to 70-year interval, the area would be considered Columbia Basin
Foothill and Canyon Dry Grassland (CES304.993).
Classification Comments: Artemisia cana ssp. cana is listed as a component shrub of this system, but this statement needs a bit of
review as to whether it is accurate. In addition, in Wyoming and Montana, Artemisia tripartita ssp. tripartita associations are not part
of this system but occur at higher elevations as components of Inter-Mountain Basins Montane Sagebrush Steppe (CES304.785)%%.
Farther west, they are included in this system (CES304.778), but perhaps this should be reviewed by ecologists familiar with the
Columbia Basin region.
Similar Ecological Systems:
• Columbia Basin Foothill and Canyon Dry Grassland (CES304.993)
• Columbia Plateau Steppe and Grassland (CES304.083)
• Northern Rocky Mountain Lower Montane, Foothill and Valley Grassland (CES306.040)
Related Concepts:
• AB Antelope-brush Shrub/Grassland (Ecosystems Working Group 1998) Broader
• Antelope Bitterbrush - Bluebunch Wheatgrass (104) (Shiflet 1994) Intersecting. Purshia tridentata shrublands are included in this


ecological system.
• Antelope Bitterbrush - Idaho Fescue (105) (Shiflet 1994) Intersecting. Purshia tridentata shrublands are included in this ecological


system.
• Basin Big Sagebrush (401) (Shiflet 1994) Broader. This is the primary ecological system crosswalking to this SRM type.
• Big Sagebrush - Bluebunch Wheatgrass (314) (Shiflet 1994) Intersecting
• Big Sagebrush - Idaho Fescue (315) (Shiflet 1994) Intersecting
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• Bitterbrush (210) (Shiflet 1994) Intersecting. Purshia tridentata steppe is included in this ecological system.
• Bitterbrush - Bluebunch Wheatgrass (317) (Shiflet 1994) Finer. Bitterbrush-dominated communities are included in the big sage


steppe and shrubland systems.
• Bitterbrush - Idaho Fescue (318) (Shiflet 1994) Finer. Bitterbrush-dominated communities are included in the big sage steppe and


shrubland systems.
• Bitterbrush - Rough Fescue (319) (Shiflet 1994) Finer. Bitterbrush-dominated communities are included in the big sage steppe and


shrubland systems.
• Sagebrush - Grass (612) (Shiflet 1994) Intersecting. Artemisia tridentata ssp. tridentata steppe communities are included in this


ecological system.
• SS Big Sagebrush Shrub/Grassland (Ecosystems Working Group 1998) Broader. low-elevation sites; high elevation
• Threetip Sagebrush (404) (Shiflet 1994) Intersecting. Artemisia tripartita ssp. tripartita shrublands are included in this ecological


system in the northern Great Basin, Columbia Plateau and northern Rockies regions.
• Threetip Sagebrush - Idaho Fescue (324) (Shiflet 1994) Broader. Artemisia tripartita ssp. tripartita communities are included in


this ecological system.


DESCRIPTION
Dynamics: The natural fire regime of this ecological system likely maintains patchy distribution of shrubs, so the general aspect of
the vegetation is a grassland. Shrubs may increase following heavy grazing and/or with fire suppression, particularly in moist portions
of the northern Columbia Plateau where it forms a landscape mosaic pattern with shallow-soil scabland shrublands. Response to
grazing can be variable depending on the type of grazer and the season in which grazing occurs. Hesperostipa comata can increase in
abundance in response to either grazing or fire. In central and eastern Montana (and possibly elsewhere), complexes of prairie dog
towns are common in this ecological system. Microphytic crust is very important in this ecological system.


MEMBERSHIP
Associations:
• Artemisia cana ssp. cana / Pascopyrum smithii Shrub Herbaceous Vegetation (CEGL001556, G4)
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) / Pseudoroegneria spicata - Poa secunda Shrub Herbaceous Vegetation


(CEGL001019, G1)
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001018, G1)
• Artemisia tridentata / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001530, G4Q)
• Artemisia tridentata / Leymus cinereus Shrub Herbaceous Vegetation (CEGL001458, G2G4)
• Artemisia tridentata / Sporobolus cryptandrus - Achnatherum hymenoides Shrub Herbaceous Vegetation (CEGL001545, G2?)
• Artemisia tridentata ssp. tridentata - Grayia spinosa Shrubland (CEGL001004, G5)
• Artemisia tridentata ssp. tridentata / Distichlis spicata Shrubland (CEGL001000, G5)
• Artemisia tridentata ssp. tridentata / Festuca idahoensis Shrubland (CEGL001014, G4?)
• Artemisia tridentata ssp. tridentata / Hesperostipa comata Shrubland (CEGL002966, G4?)
• Artemisia tridentata ssp. tridentata / Leymus cinereus Shrubland (CEGL001016, G2)
• Artemisia tridentata ssp. tridentata / Pascopyrum smithii - (Elymus lanceolatus) Shrubland (CEGL001017, G3?)
• Artemisia tridentata ssp. tridentata / Pleuraphis jamesii Shrubland (CEGL001015, G2G4)
• Artemisia tridentata ssp. tridentata / Poa secunda Shrubland (CEGL001008, G3G5)
• Artemisia tridentata ssp. wyomingensis / Mixed Grasses Shrub Herbaceous Vegetation (CEGL001534, G5)
• Artemisia tridentata ssp. wyomingensis / Pascopyrum smithii Shrub Herbaceous Vegetation (CEGL001047, G4)
• Artemisia tridentata ssp. wyomingensis / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001535, G4)
• Artemisia tripartita ssp. tripartita / Festuca campestris Shrub Herbaceous Vegetation (CEGL001537, G2?)
• Artemisia tripartita ssp. tripartita / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001536, G3)
• Artemisia tripartita ssp. tripartita / Hesperostipa comata Shrub Herbaceous Vegetation (CEGL001539, G1)
• Artemisia tripartita ssp. tripartita / Leymus cinereus Shrub Herbaceous Vegetation (CEGL002994, GU)
• Artemisia tripartita ssp. tripartita / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001538, G2G3)
• Purshia tridentata / Festuca campestris Shrub Herbaceous Vegetation (CEGL001494, G2?)
• Purshia tridentata / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL002674, G3G5)
• Purshia tridentata / Hesperostipa comata Shrub Herbaceous Vegetation (CEGL001498, G2)
• Purshia tridentata / Poa secunda Shrubland (CEGL001059, G1?Q)
• Purshia tridentata / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001495, G3)
Alliances:
• Artemisia cana ssp. cana Shrub Herbaceous Alliance (A.2554)
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) Shrub Herbaceous Alliance (A.1522)
• Artemisia tridentata (ssp. tridentata, ssp. xericensis) Shrubland Alliance (A.830)
• Artemisia tridentata Shrub Herbaceous Alliance (A.1521)
• Artemisia tridentata ssp. wyomingensis Shrub Herbaceous Alliance (A.1527)
• Artemisia tripartita ssp. tripartita Shrub Herbaceous Alliance (A.1528)
• Purshia tridentata Shrub Herbaceous Alliance (A.1523)
• Purshia tridentata Shrubland Alliance (A.825)
• Sporobolus cryptandrus Shrub Herbaceous Alliance (A.1525)
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SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• Columbia Plateau Vernal Pool (CES304.057)
• Columbia Plateau Western Juniper Woodland and Savanna (CES304.082)


DISTRIBUTION
Range: This system occurs throughout much of the Columbia Plateau, the northern Great Basin, central and southeastern Montana,
and Wyoming, and is found at slightly higher elevations farther south.
Divisions: 304:C; 306:C
Nations: CA, US
Subnations: BC, CA, CO, ID, MT, NV, OR, UT, WA, WY
Map Zones: 1:C, 6:?, 7:C, 8:C, 9:C, 10:C, 12:C, 16:C, 17:C, 18:C, 19:C, 20:C, 21:C, 22:C, 28:P, 29:C, 30:?, 33:P
USFS Ecomap Regions: 331A:CC, 331D:CC, 331E:CP, 331F:CC, 331G:CC, 331H:CC, 331K:CC, 331L:CC, 331M:CC, 331N:CP,
341A:CP, 341D:CP, 341E:CC, 341F:CC, 341G:CC, 342A:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC,
342H:CC, 342I:CC, 342J:CC, M242C:CC, M242D:CC, M261A:C?, M261D:CC, M261E:CP, M261G:CC, M331A:CC, M331B:CC,
M331D:CC, M331E:CC, M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CP, M332D:CC, M332E:CC, M332F:CC,
M332G:CC, M333A:CC, M333C:CP, M333D:CP, M334A:CC, M341A:CC, M341B:CP, M341C:CP, M341D:CC
TNC Ecoregions: 4:C, 6:C, 8:C, 9:C, 10:C, 11:C, 20:C, 26:C


SOURCES
References: Barbour and Major 1977, Barbour and Major 1988, Comer et al. 2003, Daubenmire 1970, Ecosystems Working Group
1998, Knight 1994, Mueggler and Stewart 1980, West 1983c
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722894#references
Description Author: Western Ecology Group, mod. G. Kittel and M.S. Reid
Version: 26 Jan 2007 Stakeholders: Canada, Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1115 INTER-MOUNTAIN BASINS JUNIPER SAVANNA (CES304.782)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Temperate [Temperate Continental]; Intermediate Disturbance Interval; F-Landscape/Medium Intensity;
Evergreen Sclerophyllous Tree; Graminoid
Non-Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]; Woody-Herbaceous; Ridge/Summit/Upper Slope; Sideslope;
Toeslope/Valley Bottom; Calcareous
FGDC Crosswalk: Vegetated, Tree-dominated, Sparse tree canopy, Evergreen sparse tree canopy
National Mapping Codes: EVT 2115; ESLF 5404; ESP 1115


CONCEPT
Summary: This widespread ecological system occupies dry foothills and sandsheets of western Colorado, northwestern New Mexico,
northern Arizona, Utah, and west into the Great Basin of Nevada and southern Idaho. It is typically found at lower elevations ranging
from 1500-2300 m. This system is generally found at lower elevations and more xeric sites than Great Basin Pinyon-Juniper
Woodland (CES304.773) or Colorado Plateau Pinyon-Juniper Woodland (CES304.767). These occurrences are found on lower
mountain slopes, hills, plateaus, basins and flats often where juniper is expanding into semi-desert grasslands and steppe. The
vegetation is typically open savanna, although there may be inclusions of more dense juniper woodlands. This savanna is typically
dominated by Juniperus osteosperma trees with high cover of perennial bunch grasses and forbs, with Bouteloua gracilis,
Hesperostipa comata, and Pleuraphis jamesii being most common. In the southern Colorado Plateau, Juniperus monosperma or
juniper hybrids may dominate the tree layer. Pinyon trees are typically not present because sites are outside the ecological or
geographic range of Pinus edulis and Pinus monophylla. It has been suggested that all Juniperus osteosperma stands in Wyoming be
placed in Colorado Plateau Pinyon-Juniper Woodland (CES304.767). This savanna system does not occur in Wyoming.
Similar Ecological Systems:
• Colorado Plateau Pinyon-Juniper Woodland (CES304.767)
• Great Basin Pinyon-Juniper Woodland (CES304.773)
Related Concepts:
• Juniper - Pinyon Woodland (412) (Shiflet 1994) Intersecting
• Rocky Mountain Juniper: 220 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Juniperus monosperma / Andropogon hallii Woodland (CEGL000704, G3?)
• Juniperus monosperma / Bouteloua curtipendula Woodland (CEGL000708, G5)
• Juniperus monosperma / Bouteloua eriopoda Woodland (CEGL000709, GNR)
• Juniperus monosperma / Bouteloua gracilis Woodland (CEGL000710, G5)
• Juniperus monosperma / Cercocarpus montanus - Ribes cereum Woodland (CEGL000714, GU)
• Juniperus monosperma / Cercocarpus montanus Woodland (CEGL000713, GNR)
• Juniperus monosperma / Hesperostipa neomexicana Woodland (CEGL000722, G4)
• Juniperus osteosperma / Hesperostipa comata Wooded Herbaceous Vegetation (CEGL001489, G1Q)
• Juniperus osteosperma / Hesperostipa comata Woodland (CEGL002815, GNR)
• Juniperus osteosperma / Hesperostipa neomexicana Woodland (CEGL000740, GUQ)
• Juniperus osteosperma / Leymus salinus ssp. salmonis Wooded Herbaceous Vegetation (CEGL001488, G1Q)
• Juniperus osteosperma / Pleuraphis mutica Woodland (CEGL000736, G2)
• Juniperus osteosperma / Pseudoroegneria spicata Woodland (CEGL000738, G4)
• Juniperus osteosperma / Symphoricarpos oreophilus Woodland (CEGL000741, GU)
• Juniperus scopulorum / Pseudoroegneria spicata Woodland (CEGL000748, G4)
• Juniperus scopulorum / Schizachyrium scoparium Woodland (CEGL000750, G2)
Alliances:
• Juniperus monosperma Woodland Alliance (A.504)
• Juniperus osteosperma Wooded Herbaceous Alliance (A.1502)
• Juniperus osteosperma Woodland Alliance (A.536)
• Juniperus scopulorum Woodland Alliance (A.506)


DISTRIBUTION
Range: This juniper savanna occurs from northwestern New Mexico, northern Arizona, western Colorado, Utah, west into the Great
Basin of Nevada and southern Idaho.
Divisions: 304:C; 306:C
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Nations: US
Subnations: AZ, CA, CO, ID, NM, NV, OR, UT
Map Zones: 7:?, 9:C, 12:P, 13:P, 14:P, 15:C, 16:P, 17:P, 18:C, 19:P, 21:?, 22:?, 23:C, 24:C, 25:C, 28:P
USFS Ecomap Regions: 313A:CC, 313B:CC, 313C:CC, 313D:CC, 315H:CC, 321A:CC, 322A:CC, 341A:C?, 341D:C?, 341E:C?,
341F:C?, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CP, 342G:CC, 342J:CC, M313A:CC, M331D:CC, M331E:C?, M331G:CP,
M331H:CC, M331I:CP, M331J:CP, M332E:CC, M341A:CC, M341D:CP
TNC Ecoregions: 6:C, 9:C, 10:C, 11:C, 18:C, 19:C, 20:C, 21:C


SOURCES
References: Bassett et al. 1987, Blackburn and Tueller 1970, Comer et al. 2003, Fitzhugh et al. 1987, Francis 1986, Knight 1994,
Larson and Moir 1986, Larson and Moir 1987, Tuhy et al. 2002
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722890#references
Description Author: NatureServe Western Ecology Team
Version: 26 Jan 2007 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1126 INTER-MOUNTAIN BASINS MONTANE SAGEBRUSH STEPPE (CES304.785)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane [Upper Montane]; Montane [Montane]; Montane [Lower Montane]; Woody-Herbaceous
Non-Diagnostic Classifiers: Mountainside; Mountain valley; Plateau; Sideslope; Toeslope/Valley Bottom; Temperate [Temperate
Continental]; Long Disturbance Interval; F-Patch/Medium Intensity; Broad-Leaved Evergreen Shrub; Graminoid; Bunch grasses;
Artemisia tridentata ssp. vaseyana
FGDC Crosswalk: Vegetated, Shrub-dominated, Herbaceous - shrub-steppe, Perennial graminoid steppe
National Mapping Codes: EVT 2126; ESLF 5455; ESP 1126


CONCEPT
Summary: This ecological system includes sagebrush communities occurring at foothills (in Wyoming) to montane and subalpine
elevations across the western U.S. from 1000 m in eastern Oregon and Washington to over 3000 m in the southern Rockies. In
Montana, it occurs on mountain "islands" in the north-central portion of the state and possibly along the Boulder River south of
Absarokee and at higher elevations. In British Columbia, it occurs between 450 and 1650 m in the southern Fraser Plateau and the
Thompson and Okanagan basins. Climate is cool, semi-arid to subhumid. This system primarily occurs on deep-soiled to stony flats,
ridges, nearly flat ridgetops, and mountain slopes. In general, this system shows an affinity for mild topography, fine soils, some
source of subsurface moisture or more mesic sites, zones of higher precipitation and areas of snow accumulation. Across its range of
distribution, this is a compositionally diverse system. It is composed primarily of Artemisia tridentata ssp. vaseyana, Artemisia cana
ssp. viscidula, and related taxa such as Artemisia tridentata ssp. spiciformis (= Artemisia spiciformis). Purshia tridentata may
codominate or even dominate some stands. Artemisia arbuscula ssp. arbuscula-dominated shrublands commonly occur within this
system on rocky or windblown sites. Other common shrubs include Symphoricarpos spp., Amelanchier spp., Ericameria nauseosa,
Peraphyllum ramosissimum, Ribes cereum, and Chrysothamnus viscidiflorus. Artemisia tridentata ssp. wyomingensis may be present
to codominant if the stand is clearly montane as indicated by montane indicator species such as Festuca idahoensis, Leucopoa kingii,
or Danthonia intermedia. Most stands have an abundant perennial herbaceous layer (over 25% cover, in many cases over 50% cover),
but this system also includes Artemisia tridentata ssp. vaseyana shrublands. Common graminoids include Danthonia intermedia,
Festuca arizonica, Festuca idahoensis, Hesperostipa comata, Poa fendleriana, Elymus trachycaulus, Bromus carinatus, Poa secunda,
Leucopoa kingii, Deschampsia caespitosa, Calamagrostis rubescens, and Pseudoroegneria spicata. Species of Achnatherum are
common, including Achnatherum nelsonii ssp. dorei, Achnatherum nelsonii ssp. nelsonii, Achnatherum hymenoides, and others. In
many areas, wildfires can maintain an open herbaceous-rich steppe condition, although at most sites, shrub cover can be unusually
high for a steppe system (>40%), with the moisture providing equally high grass and forb cover.
Classification Comments: In Wyoming and Montana, Artemisia tripartita ssp. tripartita associations are part of this system,
occurring at higher elevations than Inter-Mountain Basins Big Sagebrush Steppe (CES304.778). Farther west, they are included in that
system, but perhaps this should be reviewed by ecologists familiar with the Columbia Basin region.
Related Concepts:
• Big Sagebrush - Bluebunch Wheatgrass (314) (Shiflet 1994) Intersecting
• Big Sagebrush - Idaho Fescue (315) (Shiflet 1994) Intersecting
• Big Sagebrush - Rough Fescue (316) (Shiflet 1994) Finer
• Chokecherry - Serviceberry - Rose (421) (Shiflet 1994) Intersecting. Montane sagebrush has inclusions of choke cherry-,


serviceberry- and rose-dominated shrublands.
• Low Sagebrush (406) (Shiflet 1994) Intersecting. This system includes Artemisia arbuscula ssp. arbuscula shrublands.
• Mountain Big Sagebrush (402) (Shiflet 1994) Equivalent
• Other Sagebrush Types (408) (Shiflet 1994) Intersecting. Artemisia tridentata ssp. spiciformis shrublands are included in this


ecological system.
• SS Big Sagebrush Shrub/Grassland, high elevation (Ecosystems Working Group 1998) Broader


DESCRIPTION
Environment: This ecological system occurs in many of the western United States, usually at middle elevations (1000-2500 m). The
climate regime is cool, semi-arid to subhumid, with yearly precipitation ranging from 25 to 90 cm/year. Much of this precipitation
falls as snow. Temperatures are continental with large annual and diurnal variation. In general this system shows an affinity for mild
topography, fine soils, and some source of subsurface moisture. Soils generally are moderately deep to deep, well-drained, and of
loam, sandy loam, clay loam, or gravelly loam textural classes; soils often have a substantial volume of coarse fragments, and are
derived from a variety of parent materials. This system primarily occurs on deep-soiled to stony flats, ridges, nearly flat ridgetops, and
mountain slopes. All aspects are represented, but the higher elevation occurrences may be restricted to south- or west-facing slopes.
Vegetation: Vegetation types within this ecological system are usually less than 1.5 m tall and dominated by Artemisia tridentata ssp.
vaseyana, Artemisia cana ssp. viscidula, or Artemisia tridentata ssp. spiciformis. A variety of other shrubs can be found in some


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 129







occurrences, but these are seldom dominant. They include Artemisia rigida, Artemisia arbuscula, Ericameria nauseosa,
Chrysothamnus viscidiflorus, Symphoricarpos oreophilus, Purshia tridentata, Peraphyllum ramosissimum, Ribes cereum, Rosa
woodsii, Ceanothus velutinus, and Amelanchier alnifolia. Artemisia tridentata ssp. wyomingensis may be present to codominant if the
stand is clearly montane to subalpine as indicated by montane indicator species such as Festuca, idahoensis, Leucopoa kingii, or
Danthonia intermedia. The canopy cover is usually between 20-80%. The herbaceous layer is usually well represented, but bare
ground may be common in particularly arid or disturbed occurrences. Graminoids that can be abundant include Festuca idahoensis,
Festuca thurberi, Festuca ovina, Elymus elymoides, Deschampsia caespitosa, Danthonia intermedia, Danthonia parryi, Stipa spp.,
Pascopyrum smithii, Bromus carinatus, Elymus trachycaulus, Koeleria macrantha, Pseudoroegneria spicata, Poa fendleriana, or Poa
secunda, and Carex spp. Forbs are often numerous and an important indicator of health. Forb species may include Castilleja,
Potentilla, Erigeron, Phlox, Astragalus, Geum, Lupinus, and Eriogonum, Balsamorhiza sagittata, Achillea millefolium, Antennaria
rosea, and Eriogonum umbellatum, Fragaria virginiana, Artemisia ludoviciana, Hymenoxys hoopesii (= Helenium hoopesii), etc.
Dynamics: Healthy sagebrush shrublands are very productive, are often grazed by domestic livestock, and are strongly preferred
during the growing season (Padgett et al. 1989). Prolonged livestock use can cause a decrease in the abundance of native bunch
grasses and increase in the cover of shrubs and non-native grass species, such as Poa pratensis. Artemisia cana resprouts vigorously
following spring fire, and prescribed burning may increase shrub cover. Conversely, fire in the fall may decrease shrub abundance
(Hansen et al. 1995). Artemisia tridentata is generally killed by fires and may take over ten years to form occurrences of some 20%
cover or more. The condition of most sagebrush steppe has been degraded due to fire suppression and heavy livestock grazing. It is
unclear how long restoration will take to restore degraded occurrences.


MEMBERSHIP
Associations:
• Arctostaphylos patula - Artemisia tridentata (ssp. vaseyana, ssp. wyomingensis) Shrubland (CEGL002694, GNR)
• Artemisia arbuscula ssp. arbuscula - Artemisia tridentata ssp. vaseyana / Festuca idahoensis Shrubland [Provisional]


(CEGL002982, GNR)
• Artemisia arbuscula ssp. arbuscula - Purshia tridentata / Pseudoroegneria spicata - Festuca idahoensis Shrub Herbaceous


Vegetation (CEGL001518, G2G3)
• Artemisia arbuscula ssp. arbuscula / Achnatherum thurberianum Shrub Herbaceous Vegetation (CEGL001413, G4G5)
• Artemisia arbuscula ssp. arbuscula / Eriogonum microthecum Shrubland (CEGL003483, G2G3)
• Artemisia arbuscula ssp. arbuscula / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001409, G5)
• Artemisia arbuscula ssp. arbuscula / Leptodactylon pungens Shrubland (CEGL003482, G4?)
• Artemisia arbuscula ssp. arbuscula / Leymus salinus ssp. salmonis Shrub Herbaceous Vegetation (CEGL001410, G1G2Q)
• Artemisia arbuscula ssp. arbuscula / Poa secunda Shrub Herbaceous Vegetation (CEGL001411, G5)
• Artemisia arbuscula ssp. arbuscula / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001412, G5)
• Artemisia arbuscula ssp. thermopola / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001519, G2)
• Artemisia nova / Pseudoroegneria spicata Shrubland (CEGL001424, G4G5)
• Artemisia rothrockii / Monardella odoratissima Shrubland (CEGL008652, G3?)
• Artemisia rothrockii Shrubland [Provisional] (CEGL003014, G3?)
• Artemisia tridentata (ssp. vaseyana, ssp. wyomingensis) - Amelanchier utahensis Shrubland (CEGL002820, GNR)
• Artemisia tridentata / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001530, G4Q)
• Artemisia tridentata ssp. spiciformis / Bromus carinatus Shrubland (CEGL002989, GNR)
• Artemisia tridentata ssp. spiciformis / Carex geyeri Shrubland (CEGL002990, GNR)
• Artemisia tridentata ssp. spiciformis Shrub Herbaceous Vegetation [Provisional] (CEGL002993, GNR)
• Artemisia tridentata ssp. vaseyana - Holodiscus dumosus Shrubland [Provisional] (CEGL002807, GNR)
• Artemisia tridentata ssp. vaseyana - Purshia tridentata / Pseudoroegneria spicata Shrubland (CEGL001032, G5?)
• Artemisia tridentata ssp. vaseyana - Symphoricarpos oreophilus / Bromus carinatus Shrubland (CEGL001035, G4Q)
• Artemisia tridentata ssp. vaseyana - Symphoricarpos oreophilus / Elymus trachycaulus ssp. trachycaulus Shrubland


(CEGL001034, G3G4)
• Artemisia tridentata ssp. vaseyana - Symphoricarpos oreophilus / Festuca idahoensis Shrubland (CEGL001036, G4)
• Artemisia tridentata ssp. vaseyana - Symphoricarpos oreophilus / Hesperostipa comata Shrubland (CEGL001039, G3?)
• Artemisia tridentata ssp. vaseyana - Symphoricarpos oreophilus / Poa secunda Shrubland (CEGL001037, G5?)
• Artemisia tridentata ssp. vaseyana - Symphoricarpos oreophilus / Pseudoroegneria spicata Shrubland (CEGL001038, G5?)
• Artemisia tridentata ssp. vaseyana / Achnatherum lettermanii Shrubland (CEGL002811, GNR)
• Artemisia tridentata ssp. vaseyana / Achnatherum occidentale Shrubland (CEGL001033, G2)
• Artemisia tridentata ssp. vaseyana / Achnatherum pinetorum Shrubland (CEGL002806, GNR)
• Artemisia tridentata ssp. vaseyana / Balsamorhiza sagittata Shrubland (CEGL001020, GNR)
• Artemisia tridentata ssp. vaseyana / Bromus carinatus Shrubland (CEGL001021, G4?)
• Artemisia tridentata ssp. vaseyana / Carex exserta Shrubland (CEGL008651, GNR)
• Artemisia tridentata ssp. vaseyana / Carex geyeri Shrub Herbaceous Vegetation (CEGL001532, G3)
• Artemisia tridentata ssp. vaseyana / Elymus lanceolatus Shrubland [Provisional] (CEGL005318, GNR)
• Artemisia tridentata ssp. vaseyana / Festuca campestris Shrub Herbaceous Vegetation (CEGL001531, G3Q)
• Artemisia tridentata ssp. vaseyana / Festuca idahoensis - Bromus carinatus Shrubland (CEGL001023, G4Q)
• Artemisia tridentata ssp. vaseyana / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001533, G5)
• Artemisia tridentata ssp. vaseyana / Festuca thurberi Shrubland (CEGL001024, G3G4)
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• Artemisia tridentata ssp. vaseyana / Hesperostipa comata Shrubland (CEGL002931, GNR)
• Artemisia tridentata ssp. vaseyana / Leucopoa kingii - Koeleria macrantha Shrubland (CEGL001026, G4)
• Artemisia tridentata ssp. vaseyana / Leucopoa kingii Shrubland (CEGL001025, G3)
• Artemisia tridentata ssp. vaseyana / Leymus cinereus Shrubland (CEGL001027, G4?)
• Artemisia tridentata ssp. vaseyana / Monardella odoratissima Shrubland (CEGL003476, GNR)
• Artemisia tridentata ssp. vaseyana / Pascopyrum smithii Shrubland (CEGL001028, G3?)
• Artemisia tridentata ssp. vaseyana / Phlox condensata Shrubland (CEGL002770, GNR)
• Artemisia tridentata ssp. vaseyana / Poa (pratensis, compressa) Semi-natural Shrub Herbaceous Vegetation (CEGL002339, GNA)
• Artemisia tridentata ssp. vaseyana / Poa fendleriana Shrubland (CEGL002812, GNR)
• Artemisia tridentata ssp. vaseyana / Poa secunda Shrubland (CEGL001029, G3)
• Artemisia tridentata ssp. vaseyana / Pseudoroegneria spicata - Poa fendleriana Shrubland (CEGL001031, G5)
• Artemisia tridentata ssp. vaseyana / Pseudoroegneria spicata Shrubland (CEGL001030, G5)
• Artemisia tridentata ssp. wyomingensis - Peraphyllum ramosissimum / Festuca idahoensis Shrubland (CEGL001048, G2)
• Artemisia tridentata ssp. wyomingensis / Pascopyrum smithii Shrub Herbaceous Vegetation (CEGL001047, G4)
• Artemisia tridentata Upperzone Community Shrubland (CEGL001013, G5?)
Alliances:
• Arctostaphylos patula Shrubland Alliance (A.788)
• Artemisia arbuscula ssp. arbuscula Shrub Herbaceous Alliance (A.1566)
• Artemisia arbuscula ssp. arbuscula Shrubland Alliance (A.2547)
• Artemisia arbuscula ssp. thermopola Shrub Herbaceous Alliance (A.2553)
• Artemisia nova Shrubland Alliance (A.1105)
• Artemisia rothrockii Shrubland Alliance (A.1098)
• Artemisia tridentata Shrub Herbaceous Alliance (A.1521)
• Artemisia tridentata Shrubland Alliance (A.829)
• Artemisia tridentata ssp. spiciformis Shrub Herbaceous Alliance (A.2555)
• Artemisia tridentata ssp. spiciformis Shrubland Alliance (A.2550)
• Artemisia tridentata ssp. vaseyana Shrub Herbaceous Alliance (A.1526)
• Artemisia tridentata ssp. vaseyana Shrubland Alliance (A.831)
• Artemisia tridentata ssp. wyomingensis Shrub Herbaceous Alliance (A.1527)
• Artemisia tridentata ssp. wyomingensis Shrubland Alliance (A.832)


DISTRIBUTION
Range: This system is found at montane and subalpine elevations across the western U.S. from 1000 m in eastern Oregon and
Washington to over 3000 m in the southern Rockies. In British Columbia, it occurs in the southern Fraser Plateau and the Thompson
and Okanagan basins. This system occurs in mapzone 20 on the Rocky Mountain island ranges and on the western edge with mapzone
19.
Divisions: 304:C; 306:C
Nations: CA, US
Subnations: AZ?, BC, CA, CO, ID, MT, NM, NV, OR, UT, WA, WY
Map Zones: 1:C, 3:?, 4:P, 6:C, 7:C, 8:C, 9:C, 10:C, 12:C, 13:P, 16:C, 17:C, 18:C, 19:C, 20:C, 21:C, 22:C, 23:C, 24:?, 25:C, 27:?,
28:C, 29:C
USFS Ecomap Regions: 313A:CC, 313B:CP, 315A:CC, 315H:CC, 321A:??, 322A:CC, 331B:C?, 331F:CC, 331G:CC, 331J:CC,
331M:C?, 331N:CP, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342A:CC, 342B:CC, 342C:CC,
342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CC, 342J:CC, M242C:CC, M242D:CC, M261A:CC, M261D:CC,
M261E:CC, M261F:C?, M261G:CC, M313A:CP, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC,
M331G:CC, M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC,
M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 6:C, 7:C, 8:C, 9:C, 12:C, 18:C, 19:C, 20:C, 26:C, 68:C


SOURCES
References: Comer et al. 2003, Ecosystems Working Group 1998, Hansen et al. 1995, Hironaka et al. 1983, Johnston 2001,
Mueggler and Stewart 1980, Neely et al. 2001, Padgett et al. 1989, West 1983c
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722887#references
Description Author: R. Crawford, mod. M.S. Reid and K.A. Schulz
Version: 01 Oct 2007 Stakeholders: Canada, Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 131



http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722887#references





1127 INTER-MOUNTAIN BASINS SEMI-DESERT SHRUB-STEPPE (CES304.788)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]; Woody-Herbaceous; Temperate [Temperate Xeric]; Alkaline Soil;
Aridic; Very Short Disturbance Interval; G-Landscape/High Intensity; Graminoid
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Mechanical Disturbance; Broad-Leaved Evergreen Shrub; Xeromorphic
Shrub; Thorn Shrub; Evergreen Sclerophyllous Shrub; Succulent Shrub; Dwarf-Shrub; Forb
FGDC Crosswalk: Vegetated, Shrub-dominated, Herbaceous - shrub-steppe, Perennial graminoid steppe
National Mapping Codes: EVT 2127; ESLF 5456; ESP 1127


CONCEPT
Summary: This ecological system occurs throughout the intermountain western U.S., typically at lower elevations on alluvial fans
and flats with moderate to deep soils, and extends into south-central Montana between the Pryor and Beartooth ranges where a distinct
rainshadow effect occurs. This semi-arid shrub-steppe is typically dominated by graminoids (>25% cover) with an open shrub to
moderately dense woody layer with a typically strong graminoid layer. The most widespread (but not dominant) species is
Pseudoroegneria spicata, which occurs from the Columbia Basin to the northern Rockies. Characteristic grasses include Achnatherum
hymenoides, Bouteloua gracilis, Distichlis spicata, Poa secunda, Poa fendleriana, Sporobolus airoides , Hesperostipa comata,
Pleuraphis jamesii, and Leymus salinus. The woody layer is often a mixture of shrubs and dwarf-shrubs, although it may be
dominated by a single species. Characteristic species include Atriplex canescens, Artemisia tridentata, Chrysothamnus greenei,
Chrysothamnus viscidiflorus, Ephedra spp., Ericameria nauseosa, Gutierrezia sarothrae, and Krascheninnikovia lanata. Artemisia
tridentata or Atriplex canescens may be present but does not dominate. Annual grasses, especially the exotics Bromus japonicus and
Bromus tectorum, may be present to abundant. Forbs are generally of low importance and are highly variable across the range but may
be diverse in some occurrences. The general aspect of occurrences may be either open shrubland with patchy grasses or patchy open
herbaceous layers. Disturbance may be important in maintaining the woody component. Microphytic crust is very important in some
stands.
Related Concepts:
• Sagebrush - Grass (612) (Shiflet 1994) Intersecting. In southwestern Montana.


DESCRIPTION
Environment: This ecological system occurs throughout the Intermountain West from the western Great Basin to the northern Rocky
Mountains and Colorado Plateau at elevations ranging from 300 m up to 2500 m. The climate where this system occurs is generally
hot in summers and cold in winters with low annual precipitation, ranging from 18-40 cm and high inter-annual variation. Much of the
precipitation falls as snow, and growing-season drought is characteristic. Temperatures are continental with large annual and diurnal
variations. Sites are generally alluvial fans and flats with moderate to deep soils. Some sites can be flat, poorly drained and
intermittently flooded with a shallow or perched water table often within 1 m depth (West 1983). Substrates are generally shallow,
calcareous, fine-textured soils (clays to silt-loams), derived from alluvium; or deep, fine to medium-textured alluvial soils with some
source of subirrigation during the summer season. Soils may be alkaline and typically moderately saline (West 1983). Some
occurrences occur on deep, sandy loam soils, or soils that are highly calcareous, but not deep sand with active dune fields (Hironaka et
al. 1983).
Vegetation: The plant associations in this broadly defined system are characterized by a somewhat sparse to moderately dense
(10-70% cover) shrub layer usually with a strong graminoid layer. The typically open woody layer is often a mixture of shrubs and
dwarf-shrubs, although it may be dominated by a single species. Characteristic woody species include Artemisia filifolia, Artemisia
tridentata, Atriplex canescens, Ephedra cutleri, Ephedra nevadensis, Ephedra torreyana, Ephedra viridis, Ericameria nauseosa,
Chrysothamnus viscidiflorus, Gutierrezia sarothrae, Krascheninnikovia lanata, and Sarcobatus vermiculatus. Other shrubs
occasionally present include Purshia tridentata and Tetradymia canescens. Artemisia filifolia, Artemisia tridentata, Atriplex
canescens, or Sarcobatus vermiculatus may be present but does not dominate as it does in big sagebrush shrublands and steppes, or
mixed salt-desert scrub systems. Trees are very rarely present in this system, but some individuals of Pinus ponderosa, Juniperus
scopulorum, Juniperus occidentalis, or Cercocarpus ledifolius may occur. The herbaceous layer is dominated by bunch grasses which
occupy patches in the shrub matrix. The most widespread species is Pseudoroegneria spicata, which occurs from the Columbia Basin
to the northern Rockies. Other locally dominant or important species include Sporobolus airoides, Leymus cinereus, Festuca
idahoensis, Pascopyrum smithii, Bouteloua gracilis, Distichlis spicata, Pleuraphis jamesii, Elymus lanceolatus, Elymus elymoides,
Koeleria macrantha, Muhlenbergia richardsonis, Hesperostipa comata, and Poa secunda. Annual grasses, especially the exotics
Bromus japonicus and Bromus tectorum, may be present to abundant. Forbs are generally of low importance and are highly variable
across the range, but may be diverse in some occurrences. Species that often occur are Symphyotrichum ascendens (= Aster
adscendens), Collinsia parviflora, Penstemon caespitosus, Achillea millefolium, Erigeron compositus, Senecio spp, and Taraxacum
officinale. Other important genera include Astragalus, Oenothera, Eriogonum, and Balsamorhiza. Mosses and lichens may be
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important ground cover. Forbs are common on disturbed weedy sites. Weedy annual forbs may include the exotics Descurainia spp.,
Helianthus annuus, Halogeton glomeratus, Lactuca serriola, and Lepidium perfoliatum.


MEMBERSHIP
Associations:
• Achnatherum speciosum Shrub Herbaceous Vegetation [Placeholder] (CEGL003113, G1Q)
• Artemisia bigelovii / Bouteloua gracilis Dwarf-shrub Herbaceous Vegetation (CEGL001742, GNR)
• Artemisia tridentata - (Ericameria nauseosa) / Bromus tectorum Semi-natural Shrubland (CEGL002699, GNA)
• Artemisia tridentata - Atriplex confertifolia Shrubland (CEGL000993, G4)
• Artemisia tridentata ssp. wyomingensis / Leymus salinus Shrubland (CEGL002813, GNR)
• Atriplex canescens / Pleuraphis jamesii Shrubland (CEGL001288, G3G4)
• Atriplex obovata / Sporobolus airoides - Pleuraphis jamesii Shrub Herbaceous Vegetation (CEGL001775, GU)
• Bouteloua eriopoda Coconino Plateau Shrub Herbaceous Vegetation (CEGL002787, GNR)
• Bouteloua gracilis - Hesperostipa comata Herbaceous Vegetation [Provisional] (CEGL002932, GNR)
• Bouteloua gracilis Dwarf-shrub Herbaceous Vegetation [Placeholder] (CEGL005810, GNR)
• Chrysothamnus viscidiflorus - Ericameria parryi Shrub Herbaceous Vegetation [Provisional] (CEGL002781, GNR)
• Chrysothamnus viscidiflorus / Hesperostipa comata Shrubland (CEGL002799, GNR)
• Chrysothamnus viscidiflorus / Leymus salinus ssp. salinus Shrub Herbaceous Vegetation (CEGL001501, G2G4)
• Chrysothamnus viscidiflorus / Poa pratensis Semi-natural Shrub Herbaceous Vegetation (CEGL002933, GNA)
• Ephedra nevadensis Basalt Shrubland [Provisional] (CEGL002936, GNR)
• Ephedra torreyana - Artemisia bigelovii Sparse Vegetation (CEGL002350, GNR)
• Ephedra torreyana / Achnatherum hymenoides - Pleuraphis jamesii Shrubland (CEGL002352, GNR)
• Ephedra viridis / Achnatherum hymenoides - Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL001648, G2G4)
• Ephedra viridis / Achnatherum hymenoides - Sporobolus cryptandrus Shrub Herbaceous Vegetation (CEGL001649, G2G4)
• Ephedra viridis / Bromus tectorum Semi-natural Shrubland (CEGL002355, GNA)
• Ericameria nauseosa / Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL003495, GNR)
• Ericameria nauseosa / Bromus tectorum Semi-natural Shrubland (CEGL002937, GNA)
• Ericameria nauseosa / Muhlenbergia pungens - Achnatherum hymenoides Shrub Herbaceous Vegetation (CEGL002921, GNR)
• Ericameria nauseosa / Pleuraphis jamesii - (Hesperostipa comata) Shrub Herbaceous Vegetation (CEGL002996, GNR)
• Ericameria parryi / Achnatherum hymenoides Shrubland (CEGL003751, GNR)
• Ericameria parryi / Pleuraphis jamesii - Bouteloua gracilis Shrubland (CEGL001331, GUQ)
• Gutierrezia sarothrae - (Opuntia spp.) / Pleuraphis jamesii Dwarf-shrubland (CEGL002690, GNR)
• Gutierrezia sarothrae - Krascheninnikovia lanata - Atriplex canescens / Bouteloua eriopoda Shrub Herbaceous Vegetation


(CEGL001733, G2)
• Gutierrezia sarothrae / Pleuraphis rigida Shrub Herbaceous Vegetation (CEGL001543, G2Q)
• Gutierrezia sarothrae / Sporobolus airoides - Pleuraphis jamesii Shrub Herbaceous Vegetation (CEGL001776, GU)
• Krascheninnikovia lanata / Bouteloua gracilis Dwarf-shrub Herbaceous Vegetation (CEGL001321, G4)
• Krascheninnikovia lanata / Pascopyrum smithii - Bouteloua gracilis Dwarf-shrub Herbaceous Vegetation (CEGL001324, G4)
• Krascheninnikovia lanata / Pleuraphis jamesii Dwarf-shrubland (CEGL001322, G3G4)
• Krascheninnikovia lanata / Poa secunda Dwarf-shrubland (CEGL001326, G3)
• Krascheninnikovia lanata Dwarf-shrubland (CEGL001320, G5?)
• Opuntia polyacantha / Pleuraphis jamesii Shrubland (CEGL002299, GNR)
• Poliomintha incana / (Pleuraphis jamesii) Shrubland (CEGL002930, GNR)
Alliances:
• Achnatherum hymenoides Shrub Herbaceous Alliance (A.1543)
• Achnatherum speciosum Shrub Herbaceous Alliance (A.1549)
• Artemisia tridentata Shrubland Alliance (A.829)
• Artemisia tridentata ssp. wyomingensis Shrubland Alliance (A.832)
• Atriplex canescens Shrubland Alliance (A.869)
• Bouteloua eriopoda Microphyllous Evergreen Shrub Herbaceous Alliance (A.1545)
• Bouteloua eriopoda Xeromorphic Shrub Herbaceous Alliance (A.1553)
• Bouteloua gracilis Dwarf-shrub Herbaceous Alliance (A.1571)
• Bouteloua gracilis Herbaceous Alliance (A.1282)
• Chrysothamnus viscidiflorus Shrub Herbaceous Alliance (A.1524)
• Chrysothamnus viscidiflorus Shrubland Alliance (A.2651)
• Ephedra nevadensis Shrubland Alliance (A.857)
• Ephedra torreyana Shrubland Alliance (A.2572)
• Ephedra torreyana Sparsely Vegetated Alliance (A.2571)
• Ephedra viridis Shrubland Alliance (A.858)
• Ericameria nauseosa Shrub Short Herbaceous Alliance (A.1546)
• Ericameria nauseosa Shrubland Alliance (A.835)
• Ericameria parryi Shrubland Alliance (A.818)
• Gutierrezia sarothrae Dwarf-shrubland Alliance (A.2528)
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• Krascheninnikovia lanata Dwarf-shrub Herbaceous Alliance (A.1565)
• Krascheninnikovia lanata Dwarf-shrubland Alliance (A.1104)
• Opuntia spp. Shrubland Alliance (A.2650)
• Pleuraphis rigida / Gutierrezia sarothrae Shrub Herbaceous Alliance (A.1529)
• Poliomintha incana Shrubland Alliance (A.862)
• Sporobolus airoides - (Pleuraphis jamesii) Shrub Herbaceous Alliance (A.1532)


DISTRIBUTION
Range: This system occurs throughout the intermountain western U.S., typically at lower elevations, and extends into Wyoming and
Montana across the Great Divide Basin. It barely gets as far north into north-central Montana (mapzone 20) but is unlikely to be
mapped.
Divisions: 304:C
Nations: US
Subnations: AZ, CA, CO, ID, MT, NM, NV, OR, UT, WY
Map Zones: 6:P, 7:P, 8:C, 9:C, 12:C, 13:C, 14:C, 15:C, 16:C, 17:C, 18:C, 19:?, 22:C, 23:C, 24:C, 25:C, 27:C, 28:C
USFS Ecomap Regions: 313A:CC, 313B:CC, 313C:CC, 313D:CC, 315A:CC, 315B:CC, 315H:CC, 321A:CC, 322A:CC, 331B:CC,
331H:CC, 331I:CC, 331J:CC, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC,
342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242C:CC, M261E:CC, M261G:CC, M313A:CC,
M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CC,
M332A:CC, M332E:CP, M332G:CC, M333A:??, M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 4:C, 6:C, 8:C, 9:C, 10:C, 11:C, 18:C, 19:C, 20:C, 21:C


SOURCES
References: Branson et al. 1976, Comer et al. 2003, Hanson 1929, Hironaka et al. 1983, Tuhy et al. 2002, West 1983e
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722884#references
Description Author: G. Kittel and M.S. Reid, mod. K.A. Schulz
Version: 01 Oct 2007 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1170 KLAMATH-SISKIYOU XEROMORPHIC SERPENTINE SAVANNA AND CHAPARRAL (CES206.150)


CLASSIFIERS
Classification Status: Standard


Primary Division: Mediterranean California (206)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Serpentine; Mediterranean [Mediterranean Pluviseasonal-Oceanic]; Ultramafic with low Ca:Mg ratio
FGDC Crosswalk: Vegetated, Tree-dominated, Sparse tree canopy, Mixed evergreen-deciduous sparse tree canopy
National Mapping Codes: EVT 2170; ESLF 5425; ESP 1170


CONCEPT
Summary: This system occurs throughout the Klamath - Siskiyou region below 1500 m (4550 feet) on thin rocky soils below winter
snow accumulations and typically experiences hot and dry summers. These savannas and shrublands are almost always found on
ultramafic soils (gabbro, peridotite, serpentinite), especially on the Josephine Peridotite Formation in the western Klamaths, with very
low Ca:Mg ratio. These systems are highly variable and spotty in distribution. This system represents the most xeromorphic of these
environments, generally supporting savannas or shrublands in areas with high rainfall amounts (over 130 cm/year) that would usually
support closed-canopy forests. Landforms can include rocky ridges and ridgetops, south-facing slopes and river terraces, or gravelly
valley bottomlands. These contain mosaics or patches of open-canopy tree-savannas with chaparral understories or shrub-dominated
chaparral. Shrubs will often have higher densities than the trees which are more limited due to the rocky/thin soils and are often
stunted in growth-form. These can also be short-duration chaparrals in previously forested areas that have experienced crownfires.
When present, trees tend to have a scattered, open canopy or can be clustered, over a usually continuous, dense shrub layer, but
sometimes with a grassy understory. Pinus jeffreyi or occasionally Pinus attenuata can form a scattered tree layer over bunch grasses.
Dense shrub layers can also be present in some stands, or form their own patches without trees, especially on ridges. Quercus
vacciniifolia, Quercus sadleriana (coastal and wetter climate but found on xeric sties), Lithocarpus densiflorus var. echinoides,
Quercus garryana var. breweri (drier, inland), Ceanothus cuneatus, Ceanothus pumilus, Arctostaphylos viscida, Arctostaphylos X
cinerea, Arctostaphylos canescens, Arctostaphylos nevadensis, Frangula californica (= Rhamnus californica), and Garrya buxifolia
represent some of the many chaparral shrubs that can be found in these habitats. Perennial grasses such as Festuca roemeri,
Achnatherum lemmonii, Melica, and Danthonia californica may also be characteristic, although a diverse and often endemic forb
component (including rare serpentine endemics) is usually present. This system tends to have lower diversity within stands than in the
other serpentine woodland and shrubland systems. Locally occurring, stunted and open stands of Pinus contorta and Pinus monticola
on serpentine at low elevation are included in this system. The grassy understory savannas tend to have understory burns, while
shrub-dense stands will suffer intense, stand-replacing fires.
Classification Comments: While generally occurring on serpentine soils, these also can be found on rocky or shallow,
non-serpentine soils. They are identified by their very dry, open appearance, and hence are distinguished from the similar
Klamath-Siskiyou Lower Montane Serpentine Mixed Conifer Woodland (CES206.917) which occurs on less xeric sties and has a
woodland physiognomy.
Similar Ecological Systems:
• Klamath-Siskiyou Lower Montane Serpentine Mixed Conifer Woodland (CES206.917)
Related Concepts:
• Arctostaphylos canescens - Arctostaphylos viscida - Ceanothus cuneatus chaparral (Kagan et al. 2004) Finer. in OR Classification,


not in NVC.
• Ceanothus cuneatus - Garrya fremontii - Toxicodendron diversilobum chaparral (Kagan et al. 2004) Finer. in OR Classification,


not in NVC.
• Knobcone Pine: 248 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Pinus attenuata / Arctostaphylos viscida Woodland (CEGL008623, G3)
• Pinus jeffreyi / Ceanothus pumilus Wooded Herbaceous Vegetation (CEGL000816, G4)
• Pinus jeffreyi / Festuca roemeri Wooded Herbaceous Vegetation (CEGL000817, G3)
Alliances:
• Pinus attenuata Woodland Alliance (A.508)
• Pinus jeffreyi Wooded Herbaceous Alliance (A.1501)


DISTRIBUTION
Range: This system occurs throughout the Klamath - Siskiyou region below 1500 m (4550 feet), but mostly in the western Klamaths
on the Josephine peridotite body.
Divisions: 206:C
Nations: US
Subnations: CA, OR
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Map Zones: 2:C, 3:C, 7:?
USFS Ecomap Regions: 263A:??, M242A:??, M242B:??, M261A:CC, M261D:C?
TNC Ecoregions: 5:P


SOURCES
References: Atzet et al. 1996, Barbour and Major 1988, Holland and Keil 1995, Jimerson 1993, Jimerson 1994, Jimerson and Daniel
1999, Jimerson et al. 1995, Sawyer and Keeler-Wolf 1995, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.791117#references
Description Author: M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: J. Kagan, T. Keeler-Wolf ClassifResp: West
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1165 NORTHERN ROCKY MOUNTAIN FOOTHILL CONIFER WOODED STEPPE (CES306.958)


CLASSIFIERS
Classification Status: Standard


Primary Division: Rocky Mountain (306)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Woody-Herbaceous; Shallow Soil; Aridic; Short Disturbance Interval; F-Patch/Low Intensity;
F-Landscape/Low Intensity; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Sparse tree canopy, Evergreen sparse tree canopy
National Mapping Codes: EVT 2165; ESLF 5426; ESP 1165


CONCEPT
Summary: This inland Pacific Northwest ecological system occurs in the foothills of the northern Rocky Mountains in the Columbia
Plateau region and west along the foothills of the Modoc Plateau and eastern Cascades into southern interior British Columbia. It also
occurs east across Idaho into the eastern foothills of the Montana Rockies. The system may also occur on the lower treeline slopes of
the Wyoming Rockies. These wooded steppes occur at the lower treeline/ecotone between grasslands or shrublands and forests and
woodlands, typically on warm, dry, exposed sites too droughty to support a closed tree canopy. This is not a fire-maintained system.
The "savanna" character results from a climate-edaphic interaction that results in widely scattered trees over shrubs or grasses, and
even in the absence of fire, a "woodland" or "forest" structure will not be obtained. Elevations range from less than 500 m in British
Columbia to 1600 m in the central Idaho mountains. Occurrences are found on all slopes and aspects; however, moderately steep to
very steep slopes or ridgetops are most common. This system can occur in association with cliff and canyon systems. It generally
occurs on glacial till, glacio-fluvial sand and gravel, dune, basaltic rubble, colluvium, to deep loess or volcanic ash-derived soils, with
characteristic features of good aeration and drainage, coarse textures, circumneutral to slightly acidic pH, an abundance of mineral
material, rockiness, and periods of drought during the growing season. These can also occur on areas of sand dunes, scablands, and
pumice where the edaphic conditions limit tree abundance. Pinus ponderosa (vars. ponderosa and scopulorum) and Pseudotsuga
menziesii are the predominant conifers (not always together); Pinus flexilis may be present or common in the tree canopy. In interior
British Columbia, Pseudotsuga menziesii is the characteristic canopy dominant. In transition areas with big sagebrush steppe systems,
Purshia tridentata, Artemisia tridentata ssp. wyomingensis, Artemisia tridentata ssp. tridentata, and Artemisia tripartita may be
common in fire-protected sites such as rocky areas. Deciduous shrubs, such as Physocarpus malvaceus, Symphoricarpos albus, or
Spiraea betulifolia, can be abundant in more northerly sites or more moist climates. Important grass species include Pseudoroegneria
spicata, Poa secunda, Hesperostipa spp., Achnatherum spp., and Elymus elymoides.
Classification Comments: This is not a fire-maintained system; it occurs on sites too droughty to support a closed tree canopy. It
does burn with a high-frequency / low-intensity regime, but fire is not carried because of the sparse vegetation of the edaphically
constrained sites (rock outcrops, dunes, super-dry, sparse trees over shrubs and sometimes grasses but widely spaced). True
"savannas" with grassy understories and high-frequency / low-intensity fires are now placed into Northern Rocky Mountain Ponderosa
Pine Woodland and Savanna (CES306.030). Ponderosa woodlands and "steppes" in eastern Wyoming, eastern and central Montana,
including the Missouri River Breaks, are now included in Northwestern Great Plains - Black Hills Ponderosa Pine Woodland and
Savanna (CES303.650). Southern Rocky Mountain Ponderosa Pine Woodland (CES306.648) and Southern Rocky Mountain
Ponderosa Pine Savanna (CES306.649) mostly contain Pinus ponderosa var. scopulorum, Pinus ponderosa var. ponderosa(= var.
brachyptera), and Pinus arizonica var. arizonica (= Pinus ponderosa var. arizonica). The FRIS site describes different varieties of
Pinus ponderosa and associated species. This ecological system of the northern Rockies is primarily Pinus ponderosa var. ponderosa.
Johansen and Latta (2003) have mapped the distribution of two varieties (Pinus ponderosa var. scopulorum and Pinus ponderosa var.
ponderosa) using mitochondrial DNA. They hybridize along the Continental Divide in Montana backing up the FRIS information.
Similar Ecological Systems:
• Northwestern Great Plains - Black Hills Ponderosa Pine Woodland and Savanna (CES303.650)
Related Concepts:
• Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting
• Limber Pine: 219 (Eyre 1980) Intersecting
• Ponderosa Pine - Grassland (110) (Shiflet 1994) Intersecting. This SRM type includes edaphically-controlled open ponderosa over


sparse grasses, corresponding to this system.
• Ponderosa Pine - Shrubland (109) (Shiflet 1994) Intersecting. This SRM type includes edaphically-controlled open ponderosa over


shrubs, corresponding to this system.


DESCRIPTION
Dynamics: Periodic drought that limits tree establishment is the driving factor in this system. The concept is that of the
climate-edaphic interaction that results in widely scattered trees over "shrub-steppe" of sage, bitterbrush, or sparsely distributed
grasses. Tree growth is likely episodic, with regeneration episodes in years with available moisture. Tree density is limited in some
areas by available growing space due to rocky conditions of the site. The tree canopy in this system will never reach woodland density
or close due to the interaction of climate and edaphic factors, even in the absence of fire. This system burns occasionally, but the
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vegetation is sparse enough that fires are typically not carried through the stand. Fire frequency is speculated to be 30-50 years. It can
also occur on areas of sand dunes, scablands, and pumice where the edaphic conditions limit tree abundance. Pinus ponderosa is a
drought-resistant, shade-intolerant conifer which usually occurs at lower treeline in the major ranges of the western United States.


MEMBERSHIP
Associations:
• Pinus ponderosa - Pseudotsuga menziesii / Purshia tridentata Woodland (CEGL000214, G3)
• Pinus ponderosa / Artemisia tridentata - Purshia tridentata Woodland (CEGL000178, G3)
• Pinus ponderosa / Artemisia tridentata ssp. wyomingensis / Hesperostipa comata Woodland (CEGL000179, G1)
• Pinus ponderosa / Hesperostipa comata Woodland (CEGL000879, G1)
• Pinus ponderosa / Pseudoroegneria spicata Woodland (CEGL000865, G4)
• Pinus ponderosa / Purshia tridentata / Achnatherum hymenoides Woodland (CEGL000196, G1)
• Pinus ponderosa / Purshia tridentata Woodland (CEGL000867, G3G5)
• Pinus ponderosa Scree Woodland (CEGL000878, G4)
• Pseudotsuga menziesii / Purshia tridentata Woodland (CEGL000909, G3Q)
Alliances:
• Pinus ponderosa - Pseudotsuga menziesii Woodland Alliance (A.533)
• Pinus ponderosa Woodland Alliance (A.530)
• Pseudotsuga menziesii Woodland Alliance (A.552)


DISTRIBUTION
Range: This system is found in the Fraser River drainage of southern British Columbia south along the Cascades into the Modoc
Plateau of California, and the northern Rocky Mountains of Washington and Oregon. In the northeastern part of its range, it extends
across the northern Rocky Mountains west of the Continental Divide into northwestern Montana and south to the Snake River Plain in
Idaho. In Oregon, it is most common in south-central Oregon, in lands managed by the Lakeview District of the BLM, and by the
adjacent Fremont and Deschutes national forests. It also occurs on the marginal lands coming south out of the Blue Mountains, on the
edge of the northern Basin and Range.
Divisions: 204:C; 304:C; 306:C
Nations: CA, US
Subnations: BC, ID, MT, OR, WA, WY
Map Zones: 1:C, 7:C, 8:C, 9:C, 10:C, 12:?, 18:P, 19:C, 20:?, 21:C
USFS Ecomap Regions: 331A:CP, 342B:CC, 342C:CC, 342D:CC, 342H:CP, 342I:CC, 342J:C?, M331A:PP, M332A:PP,
M332B:PP, M332D:PP, M332E:PP, M332F:PP, M332G:PP, M333A:PP
TNC Ecoregions: 4:C, 6:C, 7:C, 8:C, 9:C, 10:C, 26:C, 68:C


SOURCES
References: Camp et al. 1997, Comer et al. 2002, Comer et al. 2003, Cooper et al. 1987, Daubenmire and Daubenmire 1968, Everett
et al. 2000, Franklin and Dyrness 1973, Johansen and Latta 2003, Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991,
Pfister et al. 1977, Reid et al. 1999, USFS 1993, Western Ecology Working Group n.d., Youngblood and Mauk 1985
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.786411#references
Description Author: M.S. Reid and R. Crawford
Version: 29 Jan 2007 Stakeholders: Canada, West
Concept Author: Western Ecology Group ClassifResp: West
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1120 WILLAMETTE VALLEY UPLAND PRAIRIE AND SAVANNA (CES204.858)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Steppe/Savanna
Spatial Scale & Pattern: Large patch, Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Woody-Herbaceous; Short Disturbance Interval; F-Landscape/Low Intensity
Non-Diagnostic Classifiers: Lowland [Lowland]; Temperate [Temperate Oceanic]
FGDC Crosswalk: Vegetated, Tree-dominated, Sparse tree canopy, Mixed evergreen-deciduous sparse tree canopy
National Mapping Codes: EVT 2120; ESLF 5409; ESP 1120


CONCEPT
Summary: This grassland system is endemic to the Puget Trough and Willamette Valley. It formed a complex mosaic of varying
patch sizes with wet prairies and riparian forests over much of the Willamette Valley during the pre-European settlement era. In parts
of the Puget Trough, it occurred as large patches in more forested landscapes, usually associated with deep, coarse outwash deposits.
Historically, it also occurred as large patches on glacially associated soils of variable texture in localized portions of the Georgia Basin
in both Washington and British Columbia. It occurs on well-drained deep soils and was maintained historically by frequent
anthropogenic burning. Landforms are usually flat, rolling, or gently sloping, and often part of extensive plains. Dominant vegetation
is perennial bunch grasses, especially Festuca roemeri (= Festuca idahoensis var. roemeri) and, to a lesser degree, Danthonia
californica, with abundant and diverse forbs. Scattered deciduous (Quercus garryana) and/or coniferous (Pseudotsuga menziesii,
Pinus ponderosa) trees are rarely found now, but such savannas historically covered about one-third of the total acreage. In the
absence of disturbance, many of them have succeeded to forest and others continue to do so.


MEMBERSHIP
Associations:
• Danthonia californica Valley Grassland Herbaceous Vegetation (CEGL001598, G1Q)
• Elymus caninus - Festuca roemeri - (Koeleria macrantha) Herbaceous Vegetation (CEGL001744, G1)
• Festuca roemeri - Sericocarpus rigidus Herbaceous Vegetation (CEGL001608, G1)
• Pinus ponderosa / Carex inops - Festuca roemeri Woodland (CEGL003348, G1)
• Quercus garryana / Festuca (roemeri, rubra) Wooded Herbaceous Vegetation (CEGL001714, G1)
Alliances:
• Danthonia californica Herbaceous Alliance (A.1254)
• Festuca idahoensis Herbaceous Alliance (A.1251)
• Pinus ponderosa Woodland Alliance (A.530)
• Quercus garryana Wooded Herbaceous Alliance (A.1506)


DISTRIBUTION
Range: This system is endemic to the Puget Trough and Willamette Valley.
Divisions: 204:C
Nations: US
Subnations: OR, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, M242A:??, M242B:??, M261A:CC, M261D:CC
TNC Ecoregions: 2:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722817#references
Description Author: C. Chappell
Version: 09 Feb 2005 Stakeholders: West
Concept Author: C. Chappell ClassifResp: West
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UPLAND GRASSLAND AND HERBACEOUS


1130 CALIFORNIA MESIC SERPENTINE GRASSLAND (CES206.943)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Herbaceous; Mediterranean [Mediterranean Xeric-Oceanic]; Ultramafic with low Ca:Mg ratio; Deep Soil;
Udic; Calamagrostis ophitidis
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Lowland [Lowland]; Woody-Herbaceous; Serpentine
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2130; ESLF 7102; ESP 1130


CONCEPT
Summary: These grasslands are of very limited distribution in California within the Coast Ranges, Sierra Nevada, and Transverse
Ranges on deep soils with serpentine-rich parent material. Not all serpentinite outcrops support distinct vegetation; only those with
very low Ca:Mg ratios impact biotic composition. In this system, native bunchgrass dominates, though typically in less dense cover
than other perennial bunchgrass types. Characteristic species include Calamagrostis ophitidis, Eschscholzia californica, Vulpia
microstachys var. ciliata (= Festuca grayi), Poa secunda (= Poa scabrella), Hemizonia congesta ssp. luzulifolia (= Hemizonia
luzulifolia), Nassella cernua, and Nassella pulchra. Historic fire regimes in this system are not well known.
Related Concepts:
• Valley Grassland (215) (Shiflet 1994) Intersecting


DISTRIBUTION
Range: This system is found in the Coast Ranges, Sierra Nevada, and Transverse Ranges of California on deep soils with
serpentine-rich parent material. It may also occur on serpentine in the Klamath Mountains of southern Oregon.
Divisions: 206:C
Nations: US
Subnations: CA
Map Zones: 1:?, 2:?, 3:C, 4:C, 6:C, 7:P
USFS Ecomap Regions: 261B:??, 263A:??, M261A:CP, M261B:CC, M261C:CP, M261E:CC, M261F:C?
TNC Ecoregions: 5:C, 12:C, 14:C, 15:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Evens and San 2004, Holland and Keil 1995, Sawyer and Keeler-Wolf
1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722738#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1131 CALIFORNIA NORTHERN COASTAL GRASSLAND (CES206.941)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Lowland]; Herbaceous; Terrace; Mediterranean [Mediterranean Xeric-Oceanic]; Very Short
Disturbance Interval [Periodicity/Nonrandom Disturbance]; F-Patch/Low Intensity; Graminoid
Non-Diagnostic Classifiers: Hillslope bedrock outcrop; Woody-Herbaceous
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2131; ESLF 7103; ESP 1131


CONCEPT
Summary: This ecological system is found in discontinuous patches below 300 m (1000 feet) elevation from San Francisco Bay
north into Oregon on coastal terraces and ridgeline balds in the Coast Ranges and Klamath Mountains. Small patches have been
documented as far south as Santa Barbara and San Luis Obispo counties. It has a similar distribution to coastal shrublands (Northern
California Coastal Scrub (CES206.932)) in areas that receive more rainfall than other California grasslands of the interior or southern
coastal California. In recent centuries, these were fire-dominated systems, and there is a known history of Native American use of fire
in these areas. While still present, annuals grasses and forbs are not as prevalent in these grasslands as elsewhere in California. With
fire suppression, Baccharis pilularis and other shrub components of north coastal scrub often invade and can replace these grasslands
with scrub-dominated systems. Agrostis spp., Bromus carinatus, Calamagrostis nutkaensis, Danthonia californica, Festuca rubra,
Festuca idahoensis, Deschampsia caespitosa, Koeleria macrantha, Trisetum canescens, and perennial forbs such as Iris douglasiana,
Sisyrinchium bellum, Grindelia hirsutula, and Sanicula arctopoides are characteristic.
Similar Ecological Systems:
• North Pacific Hypermaritime Shrub and Herbaceous Headland (CES204.088)
Related Concepts:
• Coastal Prairie (214) (Shiflet 1994) Broader. Most of the SRM Coastal Prairie type corresponds to this system.


MEMBERSHIP
Associations:
• Calamagrostis nutkaensis - Carex spp. - Juncus spp. Herbaceous Vegetation (CEGL003378, G2)
• Danthonia californica - Aira caryophyllea Herbaceous Vegetation (CEGL003474, G3)
• Deschampsia caespitosa - Danthonia californica Coastal Herbaceous Vegetation (CEGL003325, G2)
Alliances:
• Calamagrostis nutkaensis Herbaceous Alliance (A.1202)
• Danthonia californica Herbaceous Alliance (A.1254)
• Deschampsia caespitosa Temporarily Flooded Herbaceous Alliance (A.1355)


DISTRIBUTION
Range: This system is found below 300 m (1000 feet) elevation from San Francisco Bay (and possibly farther south) north into
Oregon, on coastal terraces and ridgeline balds in the Coast Ranges and Klamath Mountains.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C
USFS Ecomap Regions: 263A:CC, M261A:CC, M261B:CC
TNC Ecoregions: 5:C, 14:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722740#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1135 INTER-MOUNTAIN BASINS SEMI-DESERT GRASSLAND (CES304.787)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]; Herbaceous; Temperate [Temperate Xeric]; Alkaline Soil; Aridic;
Graminoid
Non-Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Intermediate Disturbance Interval; F-Landscape/Medium Intensity;
G-Landscape/Low Intensity; Forb
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2135; ESLF 7107; ESP 1135


CONCEPT
Summary: This widespread ecological system includes the driest grasslands throughout the intermountain western U.S. It occurs on
xeric sites over an elevation range of approximately 1450 to 2320 m (4750-7610 feet) on a variety of landforms, including swales,
playas, mesas, alluvial flats, and plains. This system may constitute the matrix over large areas of intermountain basins, and also may
occur as large patches in mosaics with shrubland systems dominated by Artemisia tridentata ssp. tridentata, Artemisia tridentata ssp.
wyomingensis, Atriplex spp., Coleogyne spp., Ephedra spp., Gutierrezia sarothrae, or Krascheninnikovia lanata. Grasslands in areas
of higher precipitation, at higher elevation, typically belong to other systems. Substrates are often well-drained sandy or loam soils
derived from sedimentary parent materials but are quite variable and may include fine-textured soils derived from igneous and
metamorphic rocks. The dominant perennial bunch grasses and shrubs within this system are all drought-resistant plants. Dominant or
codominant species are Achnatherum hymenoides, Aristida spp., Bouteloua gracilis, Hesperostipa comata, Muhlenbergia spp., or
Pleuraphis jamesii. Scattered shrubs and dwarf-shrubs often are present, especially Artemisia tridentata ssp. tridentata, Artemisia
tridentata ssp. wyomingensis, Atriplex spp., Coleogyne spp., Ephedra spp., Gutierrezia sarothrae, and Krascheninnikovia lanata.
Grasslands in the basins of south-central and southwestern Wyoming, dominated by Pseudoroegneria spicata and Poa secunda and
containing cushion-form forbs and other species typical of dry basins, are included in this system.
Classification Comments: In the relatively high-elevation basins of Wyoming and south-central Montana, grass vegetation
dominated or codominated by Pseudoroegneria spicata and Poa secunda seems to be transitional between more typical
Inter-Mountain Basins Semi-Desert Grassland (CES304.787) as found farther west and south in the intermountain region and
Northern Rocky Mountain Lower Montane, Foothill and Valley Grassland (CES306.040) common on the foothills of the surrounding
mountains. That grass vegetation is placed into this semi-desert grassland system, instead of into the foothill grassland system, for two
reasons. The first is composition of the vegetation: Pseudoroegneria- and Poa-rich vegetation often contains shrubs (Artemisia
tridentata ssp. wyomingensis, Krascheninnikovia lanata), other grasses (Achnatherum hymenoides, Hesperostipa comata), and
cushion-form forbs common in drier vegetation of the same basins, while the species common in the foothills, especially Festuca
idahoensis and Leucopoa kingii, are absent. The second is the setting: patches of the Pseudoroegneria- and Poa-rich vegetation occur
in a mosaic with other basins systems, especially Inter-Mountain Basins Big Sagebrush Steppe (CES304.778), with which it often
merges.


In the Columbia Plateau, this semi-desert ecological system doe not include Pseudoroegneria spicata-dominated or -codominated
associations such as Pseudoroegneria spicata - Achnatherum hymenoides Herbaceous Vegetation (CEGL001674) or Pseudoroegneria
spicata - Poa secunda Herbaceous Vegetation (CEGL001677). Additionally, Poa cusickii Herbaceous Vegetation (CEGL001655) is
restricted to relatively mesic sites there and does not occur in this semi-desert system as it occurs in the Columbia Plateau, but may be
found in this system in Wyoming.
Similar Ecological Systems:
• Columbia Plateau Steppe and Grassland (CES304.083)
• Northern Rocky Mountain Lower Montane, Foothill and Valley Grassland (CES306.040)
Related Concepts:
• Grama - Galleta (502) (Shiflet 1994) Finer


DESCRIPTION
Environment: Low-elevation grasslands in the Intermountain West region occur in semi-arid to arid climates at approximately 1450
to 2320 m (4750-7610 feet) elevation. These grasslands occur in lowland and upland areas and may occupy swales, playas, mesa tops,
plateau parks, alluvial flats, and plains. These grasslands typically occur on xeric sites. This system experiences cold temperate
conditions. Hot summers and cold winters with freezing temperatures and snow are common. Annual precipitation is usually from
20-40 cm (7.9-15.7 inches). A significant portion of the precipitation falls in July through October during the summer monsoon
storms, with the rest falling as snow during the winter and early spring months. These grasslands occur on a variety of aspects and
slopes. Sites may range from flat to moderately steep. Soils supporting this system also vary from deep to shallow, and from sandy to
finer-textured. The substrate is typically derived from sandstone or shale. Some occurrences on sandy soils have a high cover of
cryptogams on the soil surface. These cryptogams tend to increase the stability of the highly erodible sandy soils of these grasslands
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during torrential summer rains and heavy wind storms (Kleiner and Harper 1977). Muhlenbergia-dominated grasslands which flood
temporarily, combined with high evaporation rates in this dry system, can have accumulations of soluble salts in the soil. Soil salinity
depends on the nature of the parent material and on the amount and timing of precipitation and flooding. Growth-inhibiting salt
concentrations are diluted when the soil is saturated, allowing the growth of less salt-tolerant species. As the saturated soils dry, the
salt concentrates until it precipitates out on the soil surface (Dodd and Coupland 1966, Ungar 1968).
Vegetation: The dominant perennial bunch grasses and shrubs within this system are all drought-resistant plants. Dominant or
codominant species are Achnatherum hymenoides, Aristida spp., Bouteloua gracilis, Hesperostipa comata, Muhlenbergia spp., or
Pleuraphis jamesii. Scattered shrubs and dwarf-shrubs often are present, especially Artemisia tridentata ssp. tridentata, Artemisia
tridentata ssp. wyomingensis, Atriplex spp., Coleogyne spp., Ephedra spp., Gutierrezia sarothrae, and Krascheninnikovia lanata.
Grasslands in the basins of south-central and southwestern Wyoming, dominated by Pseudoroegneria spicata and Poa secunda and
containing cushion-form forbs and other species typical of dry basins, are included in this system.
Dynamics: In some places, this system is maintained by frequent fires. Bouteloua gracilis is very grazing-tolerant and generally
forms a short sod. Pleuraphis jamesii is only moderately palatable to livestock, but decreases when heavily grazed during drought and
in the more arid portions of its range where it is the dominant grass (West 1972). This grass reproduces extensively from scaly
rhizomes, which make the plant resistant to trampling by livestock and have good soil-binding properties (Weaver and Albertson
1956, West 1972). Achnatherum hymenoides is one of the most drought-tolerant grasses in the western U.S. (USDA 1937). It is also a
valuable forage grass in arid and semi-arid regions. Improperly managed livestock grazing could increase soil erosion, decrease cover
of this palatable plant species and increase weedy species (USDA 1937). Hesperostipa comata is a deep-rooted grass that uses soil
moisture below 0.5 m during the dry summers.


MEMBERSHIP
Associations:
• Achnatherum hymenoides - Sporobolus contractus Herbaceous Vegetation (CEGL001652, G2G4)
• Achnatherum hymenoides Colorado Plateau Herbaceous Vegetation (CEGL002343, GNR)
• Achnatherum lettermanii - Oxytropis oreophila Herbaceous Vegetation (CEGL002734, G2?)
• Achnatherum nelsonii - Koeleria macrantha Herbaceous Vegetation (CEGL001707, GNR)
• Achnatherum speciosum Herbaceous Vegetation [Placeholder] (CEGL003112, G1Q)
• Aristida purpurea Herbaceous Vegetation (CEGL005800, GNR)
• Aristida purpurea var. longiseta - Poa secunda Herbaceous Vegetation (CEGL001781, G3)
• Aristida purpurea var. longiseta - Pseudoroegneria spicata - Sporobolus cryptandrus Herbaceous Vegetation (CEGL001589, G2)
• Aristida purpurea var. longiseta - Sporobolus cryptandrus Herbaceous Vegetation (CEGL001515, G1)
• Atriplex obovata / Sporobolus airoides - Pleuraphis jamesii Shrub Herbaceous Vegetation (CEGL001775, GU)
• Bouteloua eriopoda - Hesperostipa neomexicana Herbaceous Vegetation (CEGL001753, GNRQ)
• Bouteloua eriopoda - Pleuraphis jamesii Herbaceous Vegetation (CEGL001751, G3)
• Bouteloua eriopoda Semi-desert Herbaceous Vegetation (CEGL001752, G2Q)
• Bouteloua gracilis - Bouteloua curtipendula Herbaceous Vegetation (CEGL001754, G5)
• Bouteloua gracilis - Bouteloua hirsuta Herbaceous Vegetation (CEGL001755, G3G4)
• Bouteloua gracilis - Hesperostipa comata Herbaceous Vegetation [Provisional] (CEGL002932, GNR)
• Bouteloua gracilis - Pleuraphis jamesii Herbaceous Vegetation (CEGL001759, G2G4)
• Bouteloua gracilis Herbaceous Vegetation (CEGL001760, G4Q)
• Bouteloua hirsuta - Bouteloua radicosa Herbaceous Vegetation (CEGL001765, G2)
• Bromus inermis - (Pascopyrum smithii) Semi-natural Herbaceous Vegetation (CEGL005264, GNA)
• Bromus tectorum Semi-natural Herbaceous Vegetation (CEGL003019, GNA)
• Elymus lanceolatus Herbaceous Vegetation (CEGL002588, GNR)
• Ericameria nauseosa / Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL003495, GNR)
• Erodium cicutarium Semi-natural Annual Herbaceous Vegetation (CEGL002085, GNA)
• Gutierrezia sarothrae - Krascheninnikovia lanata - Atriplex canescens / Bouteloua eriopoda Shrub Herbaceous Vegetation


(CEGL001733, G2)
• Hesperostipa comata - (Bouteloua eriopoda, Pleuraphis jamesii) Herbaceous Vegetation (CEGL002997, GNR)
• Hesperostipa comata - Achnatherum hymenoides Herbaceous Vegetation (CEGL001703, G2?)
• Hesperostipa comata Great Basin Herbaceous Vegetation (CEGL001705, G2G4)
• Hesperostipa neomexicana Herbaceous Vegetation (CEGL001708, G3)
• Leymus cinereus - Pascopyrum smithii Herbaceous Vegetation (CEGL001483, G3Q)
• Muhlenbergia asperifolia Herbaceous Vegetation (CEGL001779, GU)
• Muhlenbergia pungens Herbaceous Vegetation (CEGL002363, GNR)
• Pascopyrum smithii Herbaceous Vegetation (CEGL001577, G3G5Q)
• Pleuraphis jamesii Herbaceous Vegetation (CEGL001777, G2G4)
• Pleuraphis rigida Herbaceous Vegetation [Placeholder] (CEGL003051, G3G4)
• Pleuraphis rigida Shrub Herbaceous Vegetation [Placeholder] (CEGL003052, G3G4)
• Poa cusickii Herbaceous Vegetation (CEGL001655, G2)
• Poa secunda - Muhlenbergia richardsonis Herbaceous Vegetation (CEGL002755, GNR)
• Poa secunda Herbaceous Vegetation (CEGL001657, G4?)
• Pseudoroegneria spicata - Achnatherum hymenoides Herbaceous Vegetation (CEGL001674, G3G4)
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• Pseudoroegneria spicata - Poa secunda Herbaceous Vegetation (CEGL001677, G4?)
• Pseudoroegneria spicata Herbaceous Vegetation (CEGL001660, G2)
• Pseudoroegneria spicata ssp. inermis Herbaceous Vegetation (CEGL001661, GNR)
• Sphaeralcea (coccinea, parvifolia) Herbaceous Vegetation (CEGL005366, GNR)
• Sporobolus airoides - Bouteloua gracilis Herbaceous Vegetation (CEGL001686, GNRQ)
• Sporobolus airoides Monotype Herbaceous Vegetation (CEGL001688, GUQ)
• Sporobolus airoides Sod Herbaceous Vegetation [Placeholder] (CEGL001791, GNR)
• Sporobolus airoides Southern Plains Herbaceous Vegetation (CEGL001685, G3Q)
• Sporobolus cryptandrus - Poa secunda Herbaceous Vegetation (CEGL001516, G2)
• Sporobolus cryptandrus Great Basin Herbaceous Vegetation (CEGL002691, GNR)
• Sporobolus cryptandrus Shrub Herbaceous Vegetation (CEGL001514, G2)
• Thinopyrum intermedium Semi-natural Herbaceous Vegetation (CEGL002935, GNA)
Alliances:
• Achnatherum hymenoides Herbaceous Alliance (A.1262)
• Achnatherum lettermanii Herbaceous Alliance (A.2524)
• Achnatherum nelsonii Herbaceous Alliance (A.1271)
• Achnatherum speciosum Herbaceous Alliance (A.1290)
• Aristida purpurea Herbaceous Alliance (A.2570)
• Bouteloua eriopoda Herbaceous Alliance (A.1284)
• Bouteloua eriopoda Microphyllous Evergreen Shrub Herbaceous Alliance (A.1545)
• Bouteloua gracilis Herbaceous Alliance (A.1282)
• Bouteloua hirsuta Herbaceous Alliance (A.1285)
• Bromus inermis Semi-natural Herbaceous Alliance (A.3561)
• Bromus tectorum Semi-natural Herbaceous Alliance (A.1814)
• Elymus lanceolatus Herbaceous Alliance (A.1242)
• Ericameria nauseosa Shrub Short Herbaceous Alliance (A.1546)
• Erodium cicutarium Herbaceous Alliance (A.2647)
• Hesperostipa comata Bunch Herbaceous Alliance (A.1270)
• Hesperostipa neomexicana Herbaceous Alliance (A.1272)
• Leymus cinereus Herbaceous Alliance (A.1204)
• Muhlenbergia asperifolia Intermittently Flooded Herbaceous Alliance (A.1334)
• Muhlenbergia pungens Herbaceous Alliance (A.2652)
• Pascopyrum smithii Herbaceous Alliance (A.1232)
• Pleuraphis jamesii Herbaceous Alliance (A.1287)
• Pleuraphis rigida Herbaceous Alliance (A.1246)
• Pleuraphis rigida Shrub Herbaceous Alliance (A.1539)
• Poa cusickii Herbaceous Alliance (A.1263)
• Poa secunda Herbaceous Alliance (A.1291)
• Poa secunda Seasonally Flooded Herbaceous Alliance (A.1410)
• Pseudoroegneria spicata Herbaceous Alliance (A.1265)
• Sphaeralcea (coccinea, parvifolia) Herbaceous Alliance (A.2688)
• Sporobolus airoides - (Pleuraphis jamesii) Shrub Herbaceous Alliance (A.1532)
• Sporobolus airoides Herbaceous Alliance (A.1267)
• Sporobolus airoides Sod Herbaceous Alliance (A.1241)
• Sporobolus cryptandrus Herbaceous Alliance (A.1252)
• Sporobolus cryptandrus Shrub Herbaceous Alliance (A.1525)
• Thinopyrum intermedium Semi-natural Herbaceous Alliance (A.2529)


DISTRIBUTION
Range: This system occurs throughout the intermountain western U.S. on dry plains and mesas, at approximately 1450 to 2320 m
(4750-7610 feet) elevation. In the Bighorn Basin of north-central Wyoming, there may be some desert grasslands, but this is uncertain.
Divisions: 304:C; 306:C
Nations: US
Subnations: AZ, CA, CO, ID, MT?, NM, NV, OR, UT, WA, WY
Map Zones: 6:P, 7:C, 8:C, 9:C, 12:C, 13:C, 14:P, 15:C, 16:C, 17:C, 18:C, 22:C, 23:C, 24:C, 25:C, 26:?, 28:C, 29:?
USFS Ecomap Regions: 313A:CC, 313B:CC, 313C:CC, 313D:CC, 315A:CC, 315H:CC, 321A:CC, 322A:CC, 331A:CC, 331J:CC,
341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CC,
342G:CC, 342H:CC, 342I:CC, 342J:CC, M242C:CC, M242D:CP, M261E:CC, M261G:CC, M313A:CC, M313B:CC, M331A:CC,
M331B:C?, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I:CP, M331J:CP, M332G:CC, M333A:??,
M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 4:C, 6:C, 8:C, 9:C, 10:C, 11:C, 18:C, 19:C, 20:C, 21:C


SOURCES
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References: Cable 1967, Cable 1969, Cable 1975, Comer et al. 2003, Dodd and Coupland 1966, Kleiner and Harper 1977, Mast et al.
1997, Mast et al. 1998, McClaran and Van Devender 1995, Tuhy et al. 2002, Ungar 1968, Weaver and Albertson 1956, West 1983e
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722885#references
Description Author: NatureServe Western Ecology Team, mod. G.P. Jones
Version: 02 Oct 2007 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1136 MEDITERRANEAN CALIFORNIA ALPINE DRY TUNDRA (CES206.939)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Alpine/AltiAndino [Alpine/AltiAndino]; Alpine Mosaic; Herbaceous; Temperate [Temperate Oceanic];
Udic; W-Landscape/High Intensity; Graminoid
Non-Diagnostic Classifiers: Late-lying snowpack; Ridge/Summit/Upper Slope; Sideslope; Glaciated; Shallow Soil; Forb
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2136; ESLF 7108; ESP 1136


CONCEPT
Summary: These dry meadows typically occur between 3200 and 4500 m (9700-13,600 feet) elevation in the northern Sierra
Nevada, Klamath Mountains and Cascade Mountains. They are typically found on gentle to steep slopes, flat ridges and upper basins
where the soil is thin and the water supply is constant and strongly regulated by snowpatch patterns. These sites are generally very
well-drained and xeric once the snow melts. The system is commonly comprised of a mosaic of small-patch plant communities that
are dominated by sedges, grasses and forbs. Characteristic species include Phlox diffusa, Phlox covillei, Erigeron pygmaeus, Podistera
nevadensis, Carex congdonii, Calamagrostis purpurascens, Eriogonum incanum, Raillardiopsis muirii (= Raillardella muirii),
Castilleja nana, Erigeron compositus, Eriogonum ovalifolium, Eriogonum gracilipes, etc. There is a rocky mesic version of this
system with Hulsea algida, Saxifraga tolmiei, Carex helleri, Ranunculus eschscholtzii, Polemonium eximium, Salix reticulata (rarely),
Oxyria digyna, Sibbaldia procumbens, etc. that could be found near snowmelt patches generally on sheltered, steep, rocky slopes.
Alpine dry tundra typically intermingles with alpine bedrock and scree, ice field, fell-field, alpine dwarf-shrubland, and
alpine/subalpine wet meadows.
Related Concepts:
• Alpine Grassland (213) (Shiflet 1994) Broader. SRM type 213 includes all alpine communities in Sierra, Klamath and California


Cascades, both herbaceous and shrub dominated, and wet meadows.


MEMBERSHIP
Associations:
• Calamagrostis purpurascens - Leptodactylon pungens Herbaceous Vegetation (CEGL008658, GNR)
• Carex helleri - Eriogonum incanum - Raillardella argentea Herbaceous Vegetation (CEGL003138, G3?)
• Carex helleri - Saxifraga tolmiei - Luzula spicata Herbaceous Vegetation (CEGL003139, G3?)
Alliances:
• Calamagrostis purpurascens Herbaceous Alliance (A.1301)
• Carex helleri Herbaceous Alliance (A.2603)


DISTRIBUTION
Range: This system occurs between 3200 and 4500 m (9700-13,600 feet) elevation in the northern Sierra Nevada, Klamath
Mountains, and Cascade Mountains of California, Nevada and Oregon.
Divisions: 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 3:?, 6:C, 7:C
USFS Ecomap Regions: M261D:CP, M261E:CC
TNC Ecoregions: 4:C, 5:C, 12:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722742#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1137 MEDITERRANEAN CALIFORNIA SUBALPINE MEADOW (CES206.940)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Late-lying snowpack; Montane [Upper Montane]; Herbaceous; Ustic; W-Landscape/High Intensity
Non-Diagnostic Classifiers: Alpine Mosaic; Sideslope; Temperate [Temperate Oceanic]; Shallow Soil; Udic; Forb; Graminoid
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2137; ESLF 7109; ESP 1137


CONCEPT
Summary: This ecological system occurs at subalpine elevations where finely textured soils, snow deposition, or windswept dry
conditions limit tree establishment. It is typically found above 3000 m (9100 feet) elevation in California, Nevada and Oregon. The
soils in these sites can be seasonally moist to saturated in the spring but, if so, will dry out later in the growing season. Characteristic
plant species include Achillea millefolium var. occidentalis (= Achillea lanulosa), Artemisia rothrockii, Oreostemma alpigenum (=
Aster alpigenus), Calamagrostis breweri, Cistanthe umbellata (= Calyptridium umbellatum), Carex exserta, Eriogonum incanum,
Horkeliella purpurascens (= Ivesia purpurascens), and Trisetum spicatum. Burrowing mammals can increase the forb diversity. Herbs
can include Carex subnigricans, Carex vernacula, Calamagrostis breweri, Antennaria media, Potentilla drummondii, Lewisia
pygmaea, Erigeron algidus, Lupinus lepidus, Dodecatheon alpinum, and Solidago multiradiata. Wet meadows of Carex,
Calamagrostis, Camassia, Eleocharis, Juncus, Veratrum, etc. from montane to subalpine are treated in Temperate Pacific
Subalpine-Montane Wet Meadow (CES200.998).
Related Concepts:
• Montane Meadows (216) (Shiflet 1994) Broader


MEMBERSHIP
Associations:
• Calamagrostis breweri - Juncus drummondii Herbaceous Vegetation (CEGL008656, GNR)
• Calamagrostis breweri - Oreostemma alpigenum Herbaceous Vegetation (CEGL008654, GNR)
• Calamagrostis breweri - Trisetum spicatum Herbaceous Vegetation (CEGL008657, GNR)
Alliances:
• Calamagrostis breweri Herbaceous Alliance (A.1293)


DISTRIBUTION
Range: This system occurs at subalpine elevations where finely textured soils, snow deposition, or windswept dry conditions limit
tree establishment, typically above 3000 m (9100 feet) in elevation in California, Nevada and Oregon.
Divisions: 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 2:C, 3:C, 4:P, 6:C, 7:C
USFS Ecomap Regions: M242B:CC, M242C:CC, M261A:CC, M261D:CC, M261E:CC, M261G:CP
TNC Ecoregions: 4:P, 5:P, 12:C


SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722741#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1171 NORTH PACIFIC ALPINE AND SUBALPINE DRY GRASSLAND (CES204.099)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Alpine/AltiAndino [Alpine/AltiAndino]; Montane [Upper Montane]; Herbaceous; Deep Soil; Ustic;
Intermediate Disturbance Interval; Graminoid; Tussock-forming grasses
Non-Diagnostic Classifiers: Temperate [Temperate Continental]; Mineral: W/ A-Horizon <10 cm; F-Patch/Low Intensity
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2171; ESLF 7157; ESP 1171


CONCEPT
Summary: This high-elevation, grassland system is dominated by perennial grasses and forbs found on dry sites, particularly
south-facing slopes, typically imbedded in or above subalpine forests and woodlands. Disturbance such as fire also plays a role in
maintaining these open grassy areas, although drought and exposed site locations are primary characteristics limiting tree growth. It is
most extensive in the eastern Cascades, although it also occurs in the Olympic Mountains. Alpine and subalpine dry grasslands are
small openings to large open ridges above or drier than high-elevation conifer trees. In general, soil textures are much finer, and soils
are often deeper under grasslands than in the neighboring forests. These grasslands, although composed primarily of tussock-forming
species, do exhibit a dense sod that makes root penetration difficult for tree species. Typical dominant species include Festuca
idahoensis, Festuca viridula, and Festuca roemeri (the latter species occurring only in the Olympic Mountains). This system is similar
to Northern Rocky Mountain Subalpine-Upper Montane Grassland (CES306.806), differing in its including dry alpine habitats, more
North Pacific floristic elements, greater snowpack, and higher precipitation.
Similar Ecological Systems:
• Northern Rocky Mountain Subalpine-Upper Montane Grassland (CES306.806)
Related Concepts:
• Green Fescue (103) (Shiflet 1994) Broader
• SG Subalpine Grassland (Ecosystems Working Group 1998) Broader


MEMBERSHIP
Associations:
• Festuca roemeri - Delphinium glareosum Herbaceous Vegetation (CEGL001613, G2)
• Festuca roemeri - Phlox diffusa ssp. longistylis Herbaceous Vegetation (CEGL001622, G2)
• Festuca viridula - Eucephalus ledophyllus Herbaceous Vegetation (CEGL001632, G4)
• Festuca viridula - Festuca idahoensis Herbaceous Vegetation (CEGL001633, G2?Q)
• Festuca viridula - Lupinus latifolius Herbaceous Vegetation (CEGL001635, G4)
Alliances:
• Festuca idahoensis Alpine Herbaceous Alliance (A.1313)
• Festuca viridula Herbaceous Alliance (A.1257)


DISTRIBUTION
Range: This system occurs only in the Pacific Northwest mountains (Coastal and westside Cascadian).
Divisions: 204:C; 306:C
Nations: CA? , US
Subnations: BC?, OR?, WA
Map Zones: 1:C, 2:?, 7:C
USFS Ecomap Regions: 342I:CC, M242B:CC, M242C:CC, M242D:CC
TNC Ecoregions: 1:C, 3:C, 4:C, 81:C


SOURCES
References: Ecosystems Working Group 1998, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.769638#references
Description Author: R. Crawford
Version: 31 Mar 2005 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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NORTH PACIFIC HERBACEOUS BALD AND BLUFF (CES204.089)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Herbaceous; Ridge/Summit/Upper Slope; Bluff
National Mapping Codes: ESLF 7162


CONCEPT
Summary: This system consists of mostly herbaceous-dominated areas located primarily on shallow soils from eastern Vancouver
Island and the Georgia Basin south to at least the southern end of the Willamette Valley and adjacent slopes of the Coast Ranges and
western Cascades, excluding areas adjacent to the outer coastline (hypermaritime climate). They are largely, if not completely, absent
from the windward side of Vancouver Island, the Olympic Peninsula, and the Coast Ranges of Washington and Oregon. Due to
shallow soils, steep slopes, sunny aspect, and/or upper slope position, these sites are dry and marginal for tree establishment and
growth except in favorable microsites. Rock outcrops are a typical small-scale feature within balds and are considered part of this
system. Sites with many favorable microsites can have a "savanna" type structure with a sparse tree layer of Pseudotsuga menziesii or,
less commonly, Quercus garryana. The climate is relatively dry to wet (20 to perhaps 100 inches annual precipitation), always with a
distinct dry summer season when these sites usually become droughty enough to limit tree growth and establishment. Seeps are a
frequent feature in many balds and result in vernally moist to wet areas within the balds that dry out by summer. Vegetation
differences are associated with relative differences in soil moisture. Most sites have little snowfall, but sites in the Abies amabilis zone
(montane Tsuga heterophylla in British Columbia) can have significant winter snowpacks. Snowpacks would be expected to melt off
sooner on these sunny aspect sites than surrounding areas. Fog and salt spray probably have some influence (but less than in the
hypermaritime) on exposed slopes or bluffs adjacent to saltwater shorelines in the Georgia Basin, where soils on steep coastal bluffs
sometime deviate from the norm and are deep glacial deposits. Slightly to moderately altered serpentine soils occur rarely. Fires, both
lightning-ignited and those ignited by Native Americans, undoubtedly at least occasionally burn all these sites. Lower elevation sites
in the Georgia Basin, Puget Trough, and Willamette Valley probably were burned somewhat more frequently and in some cases
intentionally. Because of this fire history, the extent of this system has declined locally through tree invasion and growth, as areas
formerly maintained herbaceous by burning have filled in with trees.


Grasslands are the most prevalent vegetation cover, though forblands are also common especially in the mountains. Dwarf-shrublands
occur commonly, especially in mountains or foothills, as very small patches for the most part, usually in a matrix of herbaceous
vegetation, most often near edges. Dominant or codominant native grasses include Festuca roemeri, Danthonia californica,
Achnatherum lemmonii, Festuca rubra (near saltwater), and Koeleria macrantha. Forb diversity can be high. Some typical
codominant forbs include Camassia quamash, Camassia leichtlinii, Triteleia hyacinthina, Mimulus guttatus (seeps), Plectritis
congesta, Lomatium martindalei, Allium cernuum, and Phlox diffusa (can be considered a dwarf-shrub). Important dwarf-shrubs are
Arctostaphylos uva-ursi, Arctostaphylos nevadensis, and Juniperus communis. Small patches and strips dominated by the shrub
Arctostaphylos columbiana are a common feature nested within herbaceous balds. Significant portions of some balds, especially on
rock outcrops, are dominated by bryophytes (mosses) and to a lesser degree lichens.


MEMBERSHIP
Associations:
• Achnatherum lemmonii / Racomitrium canescens Herbaceous Vegetation (CEGL001800, G1)
• Danthonia californica Valley Grassland Herbaceous Vegetation (CEGL001598, G1Q)
• Festuca roemeri - Cerastium arvense - Koeleria macrantha Herbaceous Vegetation (CEGL003349, G1)
• Festuca rubra - (Camassia leichtlinii, Grindelia stricta var. stricta) Herbaceous Vegetation (CEGL003347, G1)
• Lomatium martindalei Herbaceous Vegetation (CEGL001972, G2)
Alliances:
• Achnatherum lemmonii Herbaceous Alliance (A.1292)
• Danthonia californica Herbaceous Alliance (A.1254)
• Festuca roemeri Herbaceous Alliance (A.2503)
• Festuca rubra Herbaceous Alliance (A.1236)
• Lomatium martindalei Herbaceous Alliance (A.1647)


DISTRIBUTION
Range: This system occurs in the Willamette Valley, Puget Trough, Georgia Basin, eastern and northern Olympic Mountains, eastern
side of Vancouver Island, western and northwestern Cascades of Washington, probably on the leeward side of the Coast Mountains in
British Columbia (submaritime climates)?, Old Cascades of western Oregon, and Oregon Coast Ranges (but not the coast itself).
Divisions: 204:C
Nations: CA, US
Subnations: BC, OR, WA
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Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, 242B:C?, M242A:CC, M242B:CC, M242C:CP, M242D:CC
TNC Ecoregions: 1:C, 2:C, 3:P, 81:C


SOURCES
References: Chappell and Christy 2004, Franklin and Dyrness 1973, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.768130#references
Description Author: C. Chappell, mod. M.S. Reid
Version: 04 Apr 2005 Stakeholders: Canada, West
Concept Author: C. Chappell ClassifResp: West
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NORTH PACIFIC HYPERMARITIME SHRUB AND HERBACEOUS HEADLAND (CES204.088)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Herbaceous; Ridge/Summit/Upper Slope; Bluff
National Mapping Codes: ESLF 7161


CONCEPT
Summary: This system consists of herbaceous- and shrub-dominated areas directly adjacent to the outer Pacific Coast from central
Oregon north to Vancouver Island. These are very windy sites where wind and salt spray combine to limit tree growth. The climate is
very wet, relatively warm in winter, and cool and foggy. In Oregon, fires apparently set by Native Americans also contributed to the
open character of many of these sites. The relative prevalence of grasslands versus shrublands increases to the south. Steep slopes on
coastal bluffs, headlands, or small islands are typical, though sometimes this system occurs on relatively level tops of headlands or
islands. Soils can be shallow to bedrock or of glacial or marine sediment origin. Vegetation is dominated by perennial bunch grasses
or shrubs. Dominant species include Vaccinium ovatum, Gaultheria shallon, Rubus spectabilis, Calamagrostis nutkaensis, and
Festuca rubra. Scattered stunted trees, especially Picea sitchensis, are often present.
Classification Comments: California Northern Coastal Grassland (CES206.941) is somewhat similar to the grassland part of this but
is more extensive (larger patches) and extends further inland and higher in elevation. In southern Oregon, the climate gets warmer and
drier and the grasslands start climbing well up into the hills, picking up some southern elements of vegetation. Probably corresponds
with where Northern California Coastal Scrub (CES206.932) starts also, somewhere south of Coos Bay.
Similar Ecological Systems:
• California Northern Coastal Grassland (CES206.941)
Related Concepts:
• North Coastal Shrub (204) (Shiflet 1994) Broader. This system includes portions of the SRM type that occur along coast of Oregon


and Washington, particularly Gaultheria shallon and Vaccinium shrublands.


MEMBERSHIP
Associations:
• Festuca rubra - Ambrosia chamissonis Herbaceous Vegetation (CEGL003290, G1)
• Festuca rubra Coastal Headland Herbaceous Vegetation (CEGL001567, G2)
Alliances:
• Festuca rubra Herbaceous Alliance (A.1236)
• Festuca rubra Intermittently Flooded Herbaceous Alliance (A.1333)


DISTRIBUTION
Range: This system occurs from the southern Oregon coast north to Vancouver Island.
Divisions: 204:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 2:C
USFS Ecomap Regions: 242A:CC, M242A:CC, M242D:CP, M261A:??
TNC Ecoregions: 1:C


SOURCES
References: Chappell and Christy 2004, Franklin and Dyrness 1973, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.768124#references
Description Author: C. Chappell and K. Boggs, mod. M.S. Reid
Version: 04 Apr 2005 Stakeholders: Canada, West
Concept Author: C. Chappell and K. Boggs ClassifResp: West
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1138 NORTH PACIFIC MONTANE GRASSLAND (CES204.100)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Herbaceous; Temperate [Temperate Oceanic]; Mesotrophic Soil; Shallow Soil; Intermediate Disturbance
Interval; F-Patch/Low Intensity
Non-Diagnostic Classifiers: Montane [Upper Montane]; Montane [Montane]; Ustic
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2138; ESLF 7110; ESP 1138


CONCEPT
Summary: This system includes open dry meadows and grasslands on the west side of the Cascades Mountains and northern Sierra
Nevada. They occur in montane elevations up to 3500 m (10,600 feet). Soils tend to be deeper and more well-drained than the
surrounding forest soils. Soils can resemble prairie soils in that the A-horizon is dark brown, relatively high in organic matter, slightly
acid, and usually well-drained. Dominant species include Elymus spp., Festuca idahoensis, and Nassella cernua. These large-patch
grasslands are intermixed with matrix stands of red fir, lodgepole pine, and dry-mesic mixed conifer forests and woodlands.
Classification Comments: Upon review, Washington Heritage ecologists determined this system does not occur in Washington.
Related Concepts:
• Idaho Fescue (102) (Shiflet 1994) Intersecting


DISTRIBUTION
Range: West side of the Cascades Mountains and northern Sierra Nevada, in montane elevations up to 3500 m (10,600 feet).
Divisions: 204:C; 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 1:C, 2:C, 3:C, 6:C, 7:C, 12:P
USFS Ecomap Regions: 242A:CC, 341D:CC, 342B:CP, 342I:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261D:CP,
M261E:CC, M261G:CP, M331D:CC, M332G:CC
TNC Ecoregions: 5:P, 12:C, 81:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722705#references
Description Author: P. Comer, G. Kittel
Version: 24 Mar 2003 Stakeholders: West
Concept Author: P. Comer, G. Kittel ClassifResp: West
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1144 ROCKY MOUNTAIN ALPINE TURF (CES306.816)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Alpine Slopes; Alpine/AltiAndino [Alpine/AltiAndino]; Oligotrophic Soil; Very Shallow Soil; Mineral: W/
A-Horizon <10 cm; Aridic; Very Long Disturbance Interval; Graminoid
Non-Diagnostic Classifiers: Long (>500 yrs) Persistence; Herbaceous; Temperate [Temperate Continental]; Glaciated; Periglacial
FGDC Crosswalk: Vegetated, Herbaceous / Nonvascular-dominated, Herbaceous - grassland, Perennial graminoid grassland
National Mapping Codes: EVT 2144; ESLF 7117; ESP 1144


CONCEPT
Summary: This widespread ecological system occurs above upper treeline throughout the Rocky Mountain cordillera, including
alpine areas of ranges in Utah and Nevada, and isolated alpine sites in the northeastern Cascades. It is found on gentle to moderate
slopes, flat ridges, valleys, and basins, where the soil has become relatively stabilized and the water supply is more or less constant.
Vegetation in these areas is controlled by snow retention, wind desiccation, permafrost, and a short growing season. This system is
characterized by a dense cover of low-growing, perennial graminoids and forbs. Rhizomatous, sod-forming sedges are the dominant
graminoids, and prostrate and mat-forming plants with thick rootstocks or taproots characterize the forbs. Dominant species include
Artemisia arctica, Carex elynoides, Carex siccata, Carex scirpoidea, Carex nardina, Carex rupestris, Festuca brachyphylla, Festuca
idahoensis, Geum rossii, Kobresia myosuroides, Phlox pulvinata, and Trifolium dasyphyllum. Many other graminoids, forbs, and
prostrate shrubs can also be found, including Calamagrostis purpurascens, Deschampsia caespitosa, Dryas octopetala, Leucopoa
kingii, Poa arctica, Saxifraga spp., Selaginella densa, Sibbaldia procumbens, Silene acaulis, Solidago spp., and Trifolium parryi.
Although alpine dry tundra is the matrix of the alpine zone, it typically intermingles with alpine bedrock and scree, ice field, fell-field,
alpine dwarf-shrubland, and alpine/subalpine wet meadow systems.
Related Concepts:
• Alpine Rangeland (410) (Shiflet 1994) Broader
• AT Alpine Tundra, Mesic to dry sites (Ecosystems Working Group 1998) Broader


MEMBERSHIP
Associations:
• Arctostaphylos uva-ursi / Festuca campestris - Festuca idahoensis Dwarf-shrubland (CEGL005830, G3G4)
• Arctostaphylos uva-ursi / Pseudoroegneria spicata Dwarf-shrubland (CEGL005831, G2G3)
• Arctostaphylos uva-ursi / Solidago multiradiata Dwarf-shrubland (CEGL005832, G2G3)
• Artemisia arctica ssp. arctica Herbaceous Vegetation (CEGL001848, GU)
• Calamagrostis purpurascens Herbaceous Vegetation (CEGL001850, G2)
• Carex arapahoensis Herbaceous Vegetation (CEGL001851, GU)
• Carex duriuscula - Poa secunda Herbaceous Vegetation (CEGL001736, G2Q)
• Carex ebenea - Trifolium parryi Herbaceous Vegetation (CEGL001873, GUQ)
• Carex elynoides - Geum rossii Herbaceous Vegetation (CEGL001853, G4)
• Carex elynoides - Lupinus argenteus Herbaceous Vegetation (CEGL001854, G3)
• Carex elynoides - Oreoxis spp. Herbaceous Vegetation (CEGL001855, G4)
• Carex elynoides - Oxytropis sericea Herbaceous Vegetation (CEGL001856, G3)
• Carex elynoides Herbaceous Vegetation (CEGL001852, G4)
• Carex haydeniana Herbaceous Vegetation (CEGL001875, GU)
• Carex perglobosa - Silene acaulis Herbaceous Vegetation (CEGL001858, GU)
• Carex rupestris - Geum rossii Herbaceous Vegetation (CEGL001861, G4)
• Carex rupestris - Potentilla ovina Herbaceous Vegetation (CEGL001862, G4)
• Carex rupestris - Trifolium dasyphyllum Herbaceous Vegetation (CEGL001863, G3G4)
• Carex rupestris var. drummondiana Herbaceous Vegetation (CEGL001864, G4)
• Carex scirpoidea - Geum rossii Herbaceous Vegetation (CEGL001866, G4)
• Carex scirpoidea - Potentilla diversifolia Herbaceous Vegetation (CEGL001867, G3?)
• Carex scirpoidea - Zigadenus elegans Herbaceous Vegetation (CEGL005866, G4G5)
• Carex siccata - Geum rossii Herbaceous Vegetation (CEGL001808, GU)
• Carex spp. - Geum rossii Herbaceous Vegetation (CEGL001870, G4Q)
• Carex vernacula Herbaceous Vegetation (CEGL001868, GU)
• Cirsium scopulorum - Polemonium viscosum Herbaceous Vegetation (CEGL001959, GU)
• Dryas octopetala - Carex rupestris Dwarf-shrub Herbaceous Vegetation (CEGL001892, G4)
• Dryas octopetala - Carex spp. Dwarf-shrub Herbaceous Vegetation (CEGL001893, G3?)
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• Dryas octopetala Dwarf-shrub Herbaceous Vegetation (CEGL001891, G3?)
• Festuca brachyphylla - Geum rossii var. turbinatum Herbaceous Vegetation (CEGL001895, GUQ)
• Festuca brachyphylla - Trisetum spicatum Herbaceous Vegetation (CEGL001896, G3?)
• Festuca brachyphylla Herbaceous Vegetation (CEGL001797, G4?)
• Festuca thurberi Subalpine Grassland Herbaceous Vegetation (CEGL001631, G3)
• Geum rossii - Carex albonigra Herbaceous Vegetation (CEGL001966, G1G2Q)
• Geum rossii - Minuartia obtusiloba Herbaceous Vegetation (CEGL001965, G3?)
• Geum rossii - Selaginella densa Herbaceous Vegetation (CEGL001968, G2G3Q)
• Geum rossii - Trifolium spp. Herbaceous Vegetation (CEGL001970, G3)
• Geum rossii Herbaceous Vegetation (CEGL001964, G4G5Q)
• Kobresia myosuroides - Carex rupestris var. drummondiana Herbaceous Vegetation (CEGL001907, G3)
• Kobresia myosuroides - Geum rossii Herbaceous Vegetation (CEGL001908, G5)
• Kobresia myosuroides - Trifolium dasyphyllum Herbaceous Vegetation (CEGL001909, GU)
• Leucopoa kingii - Carex elynoides Herbaceous Vegetation (CEGL001911, G3)
• Leucopoa kingii - Oxytropis campestris Herbaceous Vegetation (CEGL001912, G3?)
• Leucopoa kingii - Phlox pulvinata Herbaceous Vegetation (CEGL001913, G3)
• Leucopoa kingii - Poa fendleriana ssp. fendleriana Herbaceous Vegetation (CEGL001914, G3)
• Leucopoa kingii Herbaceous Vegetation (CEGL001910, G3Q)
• Minuartia obtusiloba Herbaceous Vegetation (CEGL001919, G4)
• Poa arctica ssp. grayana Herbaceous Vegetation (CEGL001924, GU)
• Poa lettermanii Herbaceous Vegetation (CEGL001927, GU)
• Poa nervosa - Achnatherum lettermanii Herbaceous Vegetation (CEGL001656, G1G2)
• Pseudoroegneria spicata - Cushion Plants Herbaceous Vegetation (CEGL001666, G3?)
• Ribes montigenum Shrubland (CEGL001133, GU)
• Saxifraga chrysantha Sparse Vegetation (CEGL001929, GU)
• Sibbaldia procumbens - Polygonum bistortoides Herbaceous Vegetation (CEGL001933, G3?)
Alliances:
• Arctostaphylos uva-ursi Dwarf-shrubland Alliance (A.1079)
• Artemisia arctica Herbaceous Alliance (A.1624)
• Calamagrostis purpurascens Herbaceous Alliance (A.1301)
• Carex (ebenea, haydeniana) Herbaceous Alliance (A.1302)
• Carex arapahoensis Herbaceous Alliance (A.1319)
• Carex duriuscula Herbaceous Alliance (A.1283)
• Carex elynoides Herbaceous Alliance (A.1303)
• Carex perglobosa Herbaceous Alliance (A.1304)
• Carex rupestris Herbaceous Alliance (A.1307)
• Carex scirpoidea Herbaceous Alliance (A.1308)
• Carex siccata Herbaceous Alliance (A.1298)
• Carex vernacula Herbaceous Alliance (A.1309)
• Cirsium scopulorum Herbaceous Alliance (A.1608)
• Dryas octopetala Dwarf-shrub Herbaceous Alliance (A.1577)
• Festuca brachyphylla Herbaceous Alliance (A.1321)
• Festuca thurberi Herbaceous Alliance (A.1256)
• Geum rossii Herbaceous Alliance (A.1645)
• Kobresia myosuroides Herbaceous Alliance (A.1326)
• Leucopoa kingii Herbaceous Alliance (A.1323)
• Minuartia obtusiloba Herbaceous Alliance (A.1630)
• Poa arctica Herbaceous Alliance (A.1311)
• Poa lettermanii Herbaceous Alliance (A.1327)
• Poa nervosa Herbaceous Alliance (A.1264)
• Pseudoroegneria spicata Herbaceous Alliance (A.1265)
• Ribes montigenum Shrubland Alliance (A.926)
• Saxifraga (chrysantha, mertensiana) Sparsely Vegetated Alliance (A.1632)
• Sibbaldia procumbens Herbaceous Alliance (A.1635)


DISTRIBUTION
Range: This system occurs above upper treeline throughout the North American Rocky Mountain cordillera, including alpine areas of
ranges in Utah and Nevada, central Wyoming, and isolated alpine sites in the northeastern Cascades.
Divisions: 204:P; 306:C
Nations: CA, US
Subnations: AB, AZ, BC, CO, ID, MT, NM, NV, OR, UT, WA, WY
Map Zones: 1:P, 7:P, 9:?, 10:C, 12:P, 16:C, 17:C, 18:?, 19:C, 20:?, 21:C, 22:?, 23:C, 24:C, 25:C, 28:C, 29:C
USFS Ecomap Regions: 341E:PP, 341G:PP, 342B:PP, 342J:PP, M242D:PP, M331A:CC, M331B:CC, M331D:CC, M331E:CC,
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M331F:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CP, M332D:CC, M332E:CC, M332F:CC,
M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M341A:CC, M341B:CP, M341C:CC, M341D:CC
TNC Ecoregions: 7:C, 8:C, 9:C, 11:C, 20:C, 21:C, 68:C


SOURCES
References: Anderson 1999a, Baker 1980a, Bamberg 1961, Bamberg and Major 1968, Canadian Rockies Ecoregional Plan 2002,
Comer et al. 2003, Cooper et al. 1997, Douglas and Bliss 1977, Ecosystems Working Group 1998, Komarkova 1976, Komarkova
1980, Meidinger and Pojar 1991, Neely et al. 2001, Schwan and Costello 1951, Thilenius 1975, Willard 1963
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722857#references
Description Author: R. Crawford, mod. M.S. Reid
Version: 26 Jan 2007 Stakeholders: Canada, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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WOODY WETLANDS AND RIPARIAN


COLUMBIA BASIN FOOTHILL RIPARIAN WOODLAND AND SHRUBLAND (CES304.768)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Short (<5 yrs) Flooding Interval; Short (50-100 yrs) Persistence; Montane [Lower Montane]; Lowland
[Foothill]; Riverine / Alluvial
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Shrubland (Shrub-dominated); Temperate [Temperate Continental];
Unconsolidated; Needle-Leaved Tree; Broad-Leaved Deciduous Tree; Broad-Leaved Deciduous Shrub
National Mapping Codes: ESLF 9170


CONCEPT
Summary: This is a low-elevation riparian system found on the periphery of the mountains surrounding the Columbia River Basin,
along major tributaries and the main stem of the Columbia at relatively low elevations. This is the riparian system associated with all
streams at and below lower treeline, including permanent, intermittent and ephemeral streams with woody riparian vegetation. These
forests and woodlands require flooding and some gravels for reestablishment. They are found in low-elevation canyons and draws, on
floodplains, or in steep-sided canyons, or narrow V-shaped valleys with rocky substrates. Sites are subject to temporary flooding
during spring runoff. Underlying gravels may keep the water table just below the ground surface and are favored substrates for
cottonwood. Large bottomlands may have large occurrences, but most have been cut over or cleared for agriculture. Rafted ice and
logs in freshets may cause considerable damage to tree boles. Beavers crop younger cottonwood and willows and frequently dam side
channels occurring in these stands. In steep-sided canyons, streams typically have perennial flow on mid to high gradients. Important
and diagnostic trees include Populus balsamifera ssp. trichocarpa, Alnus rhombifolia, Populus tremuloides, Celtis laevigata var.
reticulata, Betula occidentalis, or Pinus ponderosa. Important shrubs include Crataegus douglasii, Philadelphus lewisii, Cornus
sericea, Salix lucida ssp. lasiandra, Salix eriocephala, Rosa nutkana, Rosa woodsii, Amelanchier alnifolia, Prunus virginiana, and
Symphoricarpos albus. Grazing is a major influence in altering structure, composition, and function of the community.
Similar Ecological Systems:
• Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland (CES306.804)
Related Concepts:
• AC Trembling Aspen Copse (Ecosystems Working Group 1998) Broader
• Black Cottonwood - Willow: 222 (Eyre 1980) Intersecting
• Cottonwood - Willow: 235 (Eyre 1980) Broader
• CR Black Cottonwood Riparian Habitat Class (Ecosystems Working Group 1998) Broader


MEMBERSHIP
Associations:
• (Populus tremuloides) / Crataegus douglasii / Heracleum maximum Shrubland (CEGL001094, G1)
• (Populus tremuloides) / Crataegus douglasii / Symphoricarpos albus Shrubland (CEGL001096, G3)
• Alnus rhombifolia - Abies grandis Forest (CEGL000630, G2?)
• Alnus rhombifolia / Amelanchier alnifolia Forest (CEGL000631, G3)
• Alnus rhombifolia / Betula occidentalis Forest (CEGL000632, G1)
• Alnus rhombifolia / Celtis laevigata var. reticulata Forest (CEGL000633, G1?)
• Alnus rhombifolia / Philadelphus lewisii Forest (CEGL000634, G1)
• Alnus rhombifolia / Prunus virginiana Forest (CEGL000635, G1?)
• Alnus rhombifolia / Rosa woodsii Forest (CEGL000636, G1)
• Alnus rhombifolia / Sambucus caerulea Forest (CEGL000637, G2?)
• Alnus rhombifolia Forest [Placeholder] (CEGL000629, G2Q)
• Alnus rubra / Adiantum pedatum Forest (CEGL002600, G1)
• Alnus rubra / Athyrium filix-femina - Asarum caudatum Forest (CEGL000008, G1)
• Alnus rubra / Physocarpus capitatus - Philadelphus lewisii Forest (CEGL000002, G1)
• Alnus viridis ssp. sinuata / Mesic Forbs Shrubland (CEGL002633, G3G4)
• Alnus viridis ssp. sinuata / Rubus (lasiococcus, parviflorus) Shrubland (CEGL002602, G4)
• Betula occidentalis - Celtis laevigata var. reticulata Shrubland (CEGL003450, G2)
• Betula occidentalis / Crataegus douglasii Shrubland (CEGL001081, G1)
• Betula occidentalis / Philadelphus lewisii - Symphoricarpos albus Shrubland (CEGL000489, G1G2)
• Betula occidentalis / Philadelphus lewisii Shrubland (CEGL002668, G2)
• Betula occidentalis Shrubland (CEGL001080, G3G4)
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• Celtis laevigata var. reticulata / Philadelphus lewisii Woodland (CEGL000792, G1)
• Celtis laevigata var. reticulata / Pseudoroegneria spicata Woodland (CEGL001085, G2G3)
• Celtis laevigata var. reticulata / Toxicodendron rydbergii Woodland (CEGL003451, G2)
• Cornus sericea / Heracleum maximum Shrubland (CEGL001167, G3)
• Crataegus douglasii / Rosa woodsii Shrubland (CEGL001095, G2)
• Philadelphus lewisii / Symphoricarpos albus Shrubland (CEGL000875, G1G2)
• Philadelphus lewisii Intermittently Flooded Shrubland (CEGL001170, G2)
• Pinus monticola / Deschampsia caespitosa Forest (CEGL003441, G1)
• Pinus ponderosa / Symphoricarpos albus Temporarily Flooded Woodland (CEGL000866, G2)
• Populus balsamifera (ssp. trichocarpa, ssp. balsamifera) / Symphoricarpos (albus, oreophilus, occidentalis) Forest (CEGL000677,


G2)
• Populus balsamifera ssp. trichocarpa / Alnus incana Forest (CEGL000667, G3)
• Populus balsamifera ssp. trichocarpa / Cicuta douglasii Forest (CEGL000671, G1)
• Populus balsamifera ssp. trichocarpa / Cornus sericea Forest (CEGL000672, G3G4)
• Populus balsamifera ssp. trichocarpa / Crataegus douglasii Forest (CEGL000673, G1)
• Populus balsamifera ssp. trichocarpa / Mixed Herbs Forest (CEGL000675, G3?)
• Populus balsamifera ssp. trichocarpa / Salix exigua Forest (CEGL000676, G1)
• Populus balsamifera ssp. trichocarpa / Salix lucida ssp. caudata Woodland (CEGL003431, G2)
• Populus tremuloides / Alnus incana / Betula nana - Ribes spp. Forest (CEGL001149, G1)
• Populus tremuloides / Carex pellita Forest (CEGL000577, G2)
• Salix amygdaloides / Salix exigua Woodland (CEGL000948, G1Q)
Alliances:
• Abies grandis - Alnus rhombifolia Forest Alliance (A.429)
• Alnus rhombifolia Temporarily Flooded Forest Alliance (A.306)
• Alnus rubra Temporarily Flooded Forest Alliance (A.305)
• Alnus viridis ssp. sinuata Temporarily Flooded Shrubland Alliance (A.966)
• Betula occidentalis Intermittently Flooded Shrubland Alliance (A.936)
• Betula occidentalis Seasonally Flooded Shrubland Alliance (A.996)
• Celtis laevigata var. reticulata Woodland Alliance (A.632)
• Cornus sericea Temporarily Flooded Shrubland Alliance (A.968)
• Crataegus douglasii Intermittently Flooded Shrubland Alliance (A.937)
• Crataegus douglasii Shrubland Alliance (A.917)
• Philadelphus lewisii Intermittently Flooded Shrubland Alliance (A.939)
• Pinus monticola Seasonally Flooded Forest Alliance (A.2590)
• Pinus ponderosa Temporarily Flooded Woodland Alliance (A.565)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance (A.311)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Woodland Alliance (A.635)
• Populus tremuloides Temporarily Flooded Forest Alliance (A.300)
• Salix amygdaloides Temporarily Flooded Woodland Alliance (A.645)


DISTRIBUTION
Range: Found on the periphery of the northern Rockies in the Columbia River Basin, along major tributaries and the main stem of the
Columbia at relatively low elevations.
Divisions: 304:C; 306:C
Nations: CA, US
Subnations: BC, CA, ID, MT?, NV, OR, UT, WA
Map Zones: 1:C, 7:C, 8:C, 9:C, 10:C, 16:?, 17:?, 18:C, 21:?
USFS Ecomap Regions: 331A:CC, 342B:CC, 342C:CC, 342D:CC, 342H:CC, 342I:CC, M242C:P?, M242D:PP, M261G:PP,
M331A:P?, M331D:PP, M332A:CC, M332E:C?, M332F:CP, M332G:CC, M333A:CC, M333B:CC, M333D:CC
TNC Ecoregions: 6:C, 7:C, 68:C


SOURCES
References: Comer et al. 2003, Ecosystems Working Group 1998, Johnson and Simon 1985
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722904#references
Description Author: NatureServe Western Ecology Team
Version: 09 Feb 2005 Stakeholders: Canada, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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COLUMBIA PLATEAU SILVER SAGEBRUSH SEASONALLY FLOODED SHRUB-STEPPE (CES304.084)


CLASSIFIERS
Classification Status: Standard


Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers: Impermeable Layer; Intermittent Flooding; Montane [Upper Montane]; Montane [Montane]; Montane
[Lower Montane]; Lowland [Lowland]; Playa; Temperate [Temperate Xeric]; Depressional
National Mapping Codes: ESLF 9321


CONCEPT
Summary: This ecological system includes sagebrush communities occurring at lowland and montane elevations in the Columbia
Plateau-northern Great Basin region, east almost to the Great Plains. These are generally depressional wetlands or non-alkaline playas,
occurring as small- or occasionally large-patch communities, in a sagebrush or montane forest matrix. Climate is generally semi-arid,
although it can be cool in montane areas. This system occurs in poorly drained depressional wetlands, the largest characterized as
playas, the smaller as vernal pools, or along seasonal stream channels in valley bottoms or mountain meadows. Artemisia cana ssp.
bolanderi or Artemisia cana ssp. viscidula are dominant, with Artemisia tridentata ssp. tridentata, Artemisia tridentata ssp.
wyomingensis, or Artemisia tridentata ssp. vaseyana occasionally codominant; Dasiphora fruticosa ssp. floribunda can also be
codominant. Understory graminoids and forbs are characteristic, with Poa secunda (= Poa nevadensis), Poa cusickii, Festuca
idahoensis, Muhlenbergia filiformis, Muhlenbergia richardsonis, and Leymus cinereus dominant at the drier sites; Eleocharis
palustris, Deschampsia caespitosa, and Carex species dominate at wetter or higher-elevation sites.
Related Concepts:
• Other Sagebrush Types (408) (Shiflet 1994) Intersecting. Artemisia cana ssp. viscidula shrublands are included in this ecological


system.


MEMBERSHIP
Associations:
• Artemisia cana (ssp. bolanderi, ssp. viscidula) - Artemisia tridentata ssp. vaseyana / Poa cusickii Shrub Herbaceous Vegetation


[Provisional] (CEGL001549, G2)
• Artemisia cana (ssp. bolanderi, ssp. viscidula) / Leymus cinereus Shrubland (CEGL001460, G1)
• Artemisia cana (ssp. bolanderi, ssp. viscidula) / Poa fendleriana ssp. fendleriana Shrub Herbaceous Vegetation (CEGL001551,


G2)
• Artemisia cana (ssp. bolanderi, ssp. viscidula) / Poa pratensis Semi-natural Shrubland (CEGL002988, GNA)
• Artemisia cana (ssp. bolanderi, ssp. viscidula) / Poa secunda Shrubland (CEGL001548, G2)
• Artemisia cana ssp. bolanderi / Eleocharis palustris Shrubland (CEGL002987, GU)
• Artemisia cana ssp. bolanderi / Iris missouriensis - Juncus balticus Shrubland (CEGL003475, GNR)
• Artemisia cana ssp. bolanderi / Muhlenbergia richardsonis Shrub Herbaceous Vegetation (CEGL001743, G3)
• Artemisia cana ssp. viscidula - (Salix spp.) / Festuca idahoensis Shrubland (CEGL001075, G3)
• Artemisia cana ssp. viscidula / Deschampsia caespitosa Shrubland (CEGL001074, G2G3)
• Artemisia cana ssp. viscidula / Festuca idahoensis Shrub Herbaceous Vegetation (CEGL001552, G3?)
• Artemisia cana ssp. viscidula / Festuca ovina Shrubland (CEGL001076, G4G5)
• Artemisia cana ssp. viscidula / Festuca thurberi Shrubland (CEGL001071, G2G3)
• Artemisia cana ssp. viscidula / Purshia tridentata Shrubland (CEGL001073, G3)
Alliances:
• Artemisia cana (ssp. bolanderi, ssp. viscidula) Shrub Herbaceous Alliance (A.1531)
• Artemisia cana (ssp. bolanderi, ssp. viscidula) Shrubland Alliance (A.2557)


DISTRIBUTION
Range: This ecological system includes sagebrush communities occurring at lowland and montane elevations in the Columbia
Plateau-northern Great Basin region, east almost to the Great Plains.
Divisions: 304:C; 306:C
Nations: US
Subnations: CA, CO?, ID, MT, NV, OR, UT?, WA?, WY
Map Zones: 7:C, 8:C, 9:C, 12:?, 18:P, 21:?, 22:?
USFS Ecomap Regions: 331A:??, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342H:CC, 342I:CC, 342J:CC, M242C:CC,
M261D:CC, M261G:CC, M331A:??, M332A:C?, M332E:C?, M332F:C?, M332G:CC, M333A:PP, M341A:??
TNC Ecoregions: 6:C, 7:C, 8:C, 9:C, 12:C, 18:C, 19:C, 20:C


SOURCES
References: Western Ecology Working Group n.d.
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Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740193#references
Description Author: J. Kagan, mod. M.S. Reid
Version: 28 Sep 2007 Stakeholders: West
Concept Author: J. Kagan ClassifResp: West
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GREAT BASIN FOOTHILL AND LOWER MONTANE RIPARIAN WOODLAND AND SHRUBLAND (CES304.045)


CLASSIFIERS
Classification Status: Standard


Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Short (<5 yrs) Flooding Interval; Riparian Mosaic; Forest and Woodland (Treed); Riverine / Alluvial
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Temperate [Temperate Continental]
National Mapping Codes: ESLF 9168


CONCEPT
Summary: This system occurs in mountain ranges of the Great Basin and along the eastern slope of the Sierra Nevada within a broad
elevation range from about 1220 m (4000 feet) to over 2135 m (7000 feet). This system often occurs as a mosaic of multiple
communities that are tree-dominated with a diverse shrub component. The variety of plant associations connected to this system
reflects elevation, stream gradient, floodplain width, and flooding events. Dominant trees may include Abies concolor, Alnus incana,
Betula occidentalis, Populus angustifolia, Populus balsamifera ssp. trichocarpa, Populus fremontii, Salix laevigata, Salix gooddingii,
and Pseudotsuga menziesii. Dominant shrubs include Artemisia cana, Cornus sericea, Salix exigua, Salix lasiolepis, Salix lemmonii,
or Salix lutea. Herbaceous layers are often dominated by species of Carex and Juncus, and perennial grasses and mesic forbs such
Deschampsia caespitosa, Elymus trachycaulus, Glyceria striata, Iris missouriensis, Maianthemum stellatum, or Thalictrum fendleri.
Introduced forage species such as Agrostis stolonifera, Poa pratensis, Phleum pratense, and the weedy annual Bromus tectorum are
often present in disturbed stands. These are disturbance-driven systems that require flooding, scour and deposition for germination and
maintenance. Livestock grazing is a major influence in altering structure, composition, and function of the community.
Related Concepts:
• Cottonwood - Willow: 235 (Eyre 1980) Broader
• Riparian (422) (Shiflet 1994) Broader
• Riparian Woodland (203) (Shiflet 1994) Broader. System and SRM type overlap along eastern Sierran foothills region of


California.


MEMBERSHIP
Associations:
• Alnus incana / Cornus sericea Shrubland (CEGL001145, G3G4)
• Artemisia cana (ssp. bolanderi, ssp. viscidula) / Leymus cinereus Shrubland (CEGL001460, G1)
• Artemisia cana ssp. viscidula / Deschampsia caespitosa Shrubland (CEGL001074, G2G3)
• Artemisia nova - Ericameria nana Shrubland (CEGL002773, G3)
• Betula occidentalis / Cornus sericea Shrubland (CEGL001161, G3)
• Betula occidentalis / Maianthemum stellatum Shrubland (CEGL001162, G4?)
• Betula occidentalis / Mesic Graminoids Shrubland (CEGL002654, G3)
• Cornus sericea Shrubland (CEGL001165, G4Q)
• Populus angustifolia / Betula occidentalis Woodland (CEGL000648, G3)
• Populus angustifolia / Rhus trilobata Woodland (CEGL000652, G3)
• Populus balsamifera ssp. trichocarpa / Alnus incana Forest (CEGL000667, G3)
• Populus balsamifera ssp. trichocarpa / Mixed Herbs Forest (CEGL000675, G3?)
• Populus fremontii / Acer negundo Forest (CEGL000662, G2Q)
• Populus fremontii / Leymus triticoides Woodland (CEGL002756, GNR)
• Populus fremontii / Mesic Forbs Woodland (CEGL002470, GNR)
• Populus fremontii / Mesic Graminoids Woodland (CEGL002473, GNR)
• Populus fremontii / Salix exigua Forest (CEGL000666, GNR)
• Populus fremontii / Salix geyeriana Woodland (CEGL000943, G3?)
• Salix lasiolepis / Rosa woodsii / Mixed Herbs Shrubland (CEGL001217, G3Q)
• Salix lemmonii / Mesic-Tall Forbs Shrubland (CEGL002771, G3?)
• Salix lemmonii / Rosa woodsii Shrubland (CEGL002772, G3)
• Salix lutea / Carex utriculata Shrubland (CEGL001220, G4)
• Salix lutea / Mesic Forbs Shrubland (CEGL002774, G3?)
Alliances:
• Alnus incana Temporarily Flooded Shrubland Alliance (A.950)
• Artemisia cana (ssp. bolanderi, ssp. viscidula) Shrubland Alliance (A.2557)
• Artemisia nova Shrubland Alliance (A.1105)
• Betula occidentalis Seasonally Flooded Shrubland Alliance (A.996)
• Betula occidentalis Temporarily Flooded Shrubland Alliance (A.967)
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• Cornus sericea Temporarily Flooded Shrubland Alliance (A.968)
• Populus angustifolia Temporarily Flooded Woodland Alliance (A.641)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance (A.311)
• Populus fremontii Seasonally Flooded Woodland Alliance (A.654)
• Populus fremontii Temporarily Flooded Forest Alliance (A.313)
• Populus fremontii Temporarily Flooded Woodland Alliance (A.644)
• Salix lasiolepis Temporarily Flooded Shrubland Alliance (A.977)
• Salix lemmonii Seasonally Flooded Shrubland Alliance (A.2523)
• Salix lutea Seasonally Flooded Shrubland Alliance (A.1007)
• Salix lutea Temporarily Flooded Shrubland Alliance (A.980)


DISTRIBUTION
Range: Occurs in mountain ranges of the Great Basin and along the eastern slope of the Sierra Nevada within a broad elevation range
from about 1220 m (4000 feet) to over 2135 m (7000 feet).
Divisions: 304:C
Nations: US
Subnations: CA, NV, OR, UT
Map Zones: 6:C, 7:C, 9:C, 10:C, 12:C, 13:C, 16:?, 17:C, 18:C, 21:P
USFS Ecomap Regions: 322A:CC, 341A:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342J:CC,
M261E:CC, M261G:CP, M331D:??, M332A:??, M341A:CC, M341D:CC
TNC Ecoregions: 6:P, 11:C, 12:C


SOURCES
References: Barbour and Billings 1988, Barbour and Major 1977, Comer et al. 2003, Manning and Padgett 1989, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722664#references
Description Author: J. Nachlinger and K. Schulz
Version: 16 Apr 2003 Stakeholders: West
Concept Author: J. Nachlinger and K. Schulz ClassifResp: West
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MEDITERRANEAN CALIFORNIA ALKALI MARSH (CES206.947)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Alkaline Water; Saline Water Chemistry; Shallow (<15 cm) Water; Caliche Layer; Mediterranean
[Mediterranean Xeric-Oceanic]; Depressional
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Lowland [Lowland]; Woody-Herbaceous; Herbaceous; Isolated Wetland
[Partially Isolated]
National Mapping Codes: ESLF 9188


CONCEPT
Summary: These highly variable systems occur in scattered locations throughout the California Central Valley and along California's
south coast extending into Baja Norte, all at elevations below 300 m (1000 feet). They are found in old lake beds or in floodplains of
major river systems where seasonal water inputs are limited, and often include some groundwater seepage. High rates of evaporation
lead to alkaline water and soil conditions, with layers of salt encrusted soils often accumulating near seeps. These are highly variable
in plant composition, but often include Distichlis spicata, Juncus balticus, Anemopsis californica, Schoenoplectus americanus (=
Scirpus americanus), Atriplex spp., Triglochin maritima, and Cirsium spp. Endemic plant species include Puccinellia howellii.
Related Concepts:
• Wetlands (217) (Shiflet 1994) Broader


DISTRIBUTION
Range: Scattered locations throughout the California Central Valley and along California's south coast extending into Baja Norte, all
at elevations below 300 m (1000 feet).
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX)
Map Zones: 2:P, 4:C, 5:C
USFS Ecomap Regions: 261B:CC, 262A:CC, 322A:PP, 342B:??, M332G:??
TNC Ecoregions: 13:C, 16:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722734#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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NORTH PACIFIC BOG AND FEN (CES204.063)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Lowland [Foothill]; Shrubland (Shrub-dominated); Temperate [Temperate Oceanic]; Depressional; Organic
Peat (>40 cm); Sphagnum spp.
National Mapping Codes: ESLF 9166


CONCEPT
Summary: This wetland system occurs in peatlands along the Pacific coast from southeastern Alaska to northern California, in and
west of the coastal mountain summits but including the Puget Sound lowlands. Elevations are mostly under 457 m (1500 feet), and
annual precipitation ranges from 890-3050 mm (35-120 inches). These wetlands are relatively abundant in Alaska and British
Columbia but diminish rapidly in size and number farther south. They occur in river valleys, around lakes and marshes, or on slopes.
In Alaska, they occur within ponded basins or low-gradient (<3%) slopes with an elevated water table on glacial drift, moraines, distal
glacial outwash plains, and uplifted tidal marshes. Organic soils are characterized by an abundance of sodium cations from oceanic
precipitation. Poor fens and bogs are often intermixed except in a few calcareous areas in Alaska and British Columbia where rich fen
vegetation may dominate. Sphagnum characterizes poor fens and bogs (pH <5.5), and the two are lumped here, while "brown mosses"
and sedges characterize rich fens (pH >5.5). Mire profiles in Alaska and British Columbia may be flat, raised (domed), or sloping, but
most occurrences in Washington and Oregon are flat with only localized hummock development. Vegetation is usually a mix of
conifer-dominated swamp, shrub swamp, and open sphagnum or sedge mire, often with small lakes and ponds interspersed.
Vegetation includes many species common to boreal continental bogs and fens, such as Ledum groenlandicum, Vaccinium uliginosum,
Myrica gale, Andromeda polifolia, Vaccinium oxycoccos, Equisetum fluviatile, Comarum palustre, and Drosera rotundifolia.
However, it is also distinguished from boreal continental bogs and fens by the presence of Pacific coastal species, including
Chamaecyparis nootkatensis, Pinus contorta var. contorta, Picea sitchensis, Tsuga heterophylla, Ledum glandulosum, Thuja plicata,
Gaultheria shallon, Spiraea douglasii, Carex aquatilis var. dives, Carex lyngbyei, Carex obnupta, Carex pluriflora, Darlingtonia
californica, Sphagnum pacificum, Sphagnum henryense, and Sphagnum mendocinum.
Classification Comments: This system is distinguished and split from Boreal Depressional Bog (CES103.871) and Boreal Fen
(CES103.872). The communities comprising this system are not well-described or classified. It looks like the "muskeg" of
southeastern Alaska and northern British Columbia are included here. We had talked about separating that out because it is so
extensive in the hypermaritime there, covering large areas of landscape. How distinct is the hypermaritime muskeg of that area from
bogs and fens from central Vancouver Island south?
Similar Ecological Systems:
• Boreal Depressional Bog (CES103.871)
• Boreal Fen (CES103.872)
Related Concepts:
• Lodgepole Pine: 218 (Eyre 1980) Intersecting
• Sitka Spruce: 223 (Eyre 1980) Intersecting


DESCRIPTION
Dynamics: In Alaska, species that dominate the early stages of succession in newly formed ponded basins include Equisetum
variegatum, Equisetum fluviatile (swamp horsetail), and Comarum palustre (marsh fivefinger). Sphagnum species (peatmoss) invade
the surface and help in forming peat. Acidic and nutrient-poor-tolerant vascular species eventually dominate the sites, such as Myrica
gale (sweet gale), Empetrum nigrum (crowberry), Vaccinium uliginosum (bog blueberry), Andromeda polifolia (bog-rosemary), and
Vaccinium oxycoccos (= Oxycoccus microcarpus) (cranberry). The late-successional stage of a peatland supports various community
types, depending on the pH, waterflow, and nutrient status of a site such as the Myrica gale / Empetrum nigrum (sweet gale /
crowberry) and Picea sitchensis / Sphagnum plant associations. Peat buildup, patterned ground, and changes in water table are
recurrent aspects of peatland development rather than unidirectional successional events. It is unlikely that any of the late-seral
peatland communities are stable in the sense of climax vegetation.


MEMBERSHIP
Associations:
• Carex aquatilis var. dives Herbaceous Vegetation (CEGL001826, G4)
• Carex cusickii - (Menyanthes trifoliata) Herbaceous Vegetation (CEGL003332, G2G3)
• Carex limosa Herbaceous Vegetation (CEGL001811, G2)
• Dulichium arundinaceum Seasonally Flooded Herbaceous Vegetation (CEGL001831, G3)
• Eriophorum chamissonis / Sphagnum spp. Herbaceous Vegetation (CEGL003333, G4)
• Kalmia microphylla - Ledum groenlandicum / Xerophyllum tenax Shrubland (CEGL003359, G1)
• Ledum glandulosum - Gaultheria shallon / Carex obnupta Shrubland (CEGL003437, G2)
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• Ledum glandulosum / Carex obnupta / Sphagnum spp. Shrubland (CEGL003434, G2)
• Ledum glandulosum / Darlingtonia californica / Sphagnum spp. Shrubland (CEGL003435, G2)
• Ledum glandulosum / Sanguisorba officinalis / Sphagnum spp. Shrubland (CEGL003436, G1G2)
• Ledum groenlandicum - Kalmia microphylla / Sphagnum spp. Shrubland (CEGL003414, G4)
• Ledum groenlandicum - Myrica gale / Sphagnum spp. Shrubland (CEGL003335, G2)
• Malus fusca Shrubland (CEGL003385, G3)
• Myrica gale / Carex (aquatilis var. dives, utriculata) Shrubland (CEGL003376, G3)
• Pinus contorta - (Chamaecyparis nootkatensis) / Gaultheria shallon Woodland (CEGL003205, G4G5)
• Pinus contorta / Carex aquatilis var. dives Woodland (CEGL003203, G3)
• Pinus contorta / Empetrum nigrum Woodland (CEGL003202, G5)
• Pinus contorta / Trichophorum caespitosum Woodland (CEGL003204, G4G5)
• Pinus contorta / Vaccinium ovalifolium Woodland (CEGL003206, G3)
• Pinus contorta var. contorta / Ledum groenlandicum / Sphagnum spp. Woodland (CEGL003337, G3)
• Pinus monticola / Ledum groenlandicum / Sphagnum spp. Woodland (CEGL003360, G1)
• Rhynchospora alba - (Vaccinium oxycoccos) / Sphagnum tenellum Herbaceous Vegetation [Provisional] (CEGL003338, G3)
• Spiraea douglasii / Carex aquatilis var. dives Shrubland (CEGL003415, G4)
• Spiraea douglasii / Sphagnum spp. Shrubland (CEGL003416, G3)
• Spiraea douglasii Shrubland (CEGL001129, G5)
• Tsuga heterophylla - (Thuja plicata) / Ledum groenlandicum / Sphagnum spp. Forest (CEGL003339, G3)
• Tsuga heterophylla - (Thuja plicata) / Sphagnum spp. Forest (CEGL003417, G1)
• Tsuga heterophylla / Ledum glandulosum / Carex obnupta - Lysichiton americanus Forest (CEGL000477, G1)
Alliances:
• Carex aquatilis var. dives Seasonally Flooded Herbaceous Alliance (A.1412)
• Carex cusickii Saturated Herbaceous Alliance (A.2580)
• Carex limosa Seasonally Flooded Herbaceous Alliance (A.1416)
• Dulichium arundinaceum Seasonally Flooded Herbaceous Alliance (A.1398)
• Eriophorum spp. Saturated Herbaceous Alliance (A.2624)
• Ledum glandulosum Saturated Shrubland Alliance (A.2514)
• Ledum groenlandicum Saturated Shrubland Alliance (A.2626)
• Malus fusca Seasonally Flooded Shrubland Alliance (A.2577)
• Myrica gale Seasonally Flooded Shrubland Alliance (A.3512)
• Pinus contorta Saturated Woodland Alliance (A.577)
• Pinus monticola Saturated Woodland Alliance (A.2593)
• Spiraea douglasii Seasonally Flooded Shrubland Alliance (A.997)
• Tsuga heterophylla Saturated Forest Alliance (A.203)


DISTRIBUTION
Range: This system occurs along the Pacific Coast from southeastern Alaska to northern California, west of the coastal mountain
summits but including the Puget Sound lowlands. Occurrences diminish rapidly in size and number south of British Columbia.
Divisions: 204:C; 206:P
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CP, 342C:P?, 342H:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M332G:CC
TNC Ecoregions: 1:C, 2:C, 3:C, 69:C, 70:C, 81:C


SOURCES
References: Comer et al. 2003
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722029#references
Description Author: M.S. Reid, K. Boggs, J. Christy, mod. C. Chappell
Version: 26 May 2005 Stakeholders: Canada, West
Concept Author: J.C. Christy ClassifResp: West
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NORTH PACIFIC HARDWOOD-CONIFER SWAMP (CES204.090)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Eutrophic Water; Lowland [Lowland]; Forest and Woodland (Treed); Temperate [Temperate Oceanic];
Depressional [Lakeshore]; Needle-Leaved Tree; Broad-Leaved Deciduous Tree; Pinus contorta; Sphagnum spp.
National Mapping Codes: ESLF 9190


CONCEPT
Summary: This wetland system occurs from southern coastal Alaska to coastal Washington and Oregon, west of the coastal
mountain summits (not interior). It is quite abundant in southeastern Alaska, less so farther south. Forested swamps are mostly
small-patch size, occurring sporadically in glacial depressions, in river valleys, around the edges of lakes and marshes, or on slopes
with seeps that form subirrigated soils. These are primarily on flat to gently sloping lowlands up to 457 m (1500 feet) elevation but
also occur up to near the lower limits of continuous forest (below the subalpine parkland). It can occur on steeper slopes where soils
are shallow over unfractured bedrock. This system is indicative of poorly drained, mucky areas, and areas are often a mosaic of
moving water and stagnant water. Soils can be woody peat, muck, or mineral. It can be dominated by any one or a number of conifer
and hardwood species (Tsuga heterophylla, Picea sitchensis, Tsuga mertensiana, Chamaecyparis nootkatensis, Pinus contorta var.
contorta, Alnus rubra, Fraxinus latifolia, Betula papyrifera) that are capable of growing on saturated or seasonally flooded soils.
Overstory is often less than 50% cover, but shrub understory can have high cover. In the southern end of the range of this type, e.g.,
the Willamette Valley, tends to have more hardwood-dominated stands (especially Fraxinus latifolia) and very little in the way of
conifer-dominated stands. While the typical landscape context for the type is extensive upland forests, for the Fraxinus latifolia
stands, landscapes were very often formerly dominated by prairies and now by agriculture. Many conifer-dominated stands have been
converted to dominance by Alnus rubra due to timber harvest.
Classification Comments: Shrub swamps are usually not intermixed with the forested swamps and tend to be more wet. Deciduous
and conifer forested swamps are often intermixed and more similar to each other in hydrology, and so are combined here in this
system.
Related Concepts:
• Lodgepole Pine: 218 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Abies amabilis / Lysichiton americanus Forest (CEGL000223, G3)
• Alnus rubra / Athyrium filix-femina - Lysichiton americanus Forest (CEGL003388, G3G4)
• Alnus rubra / Rubus spectabilis / Carex obnupta - Lysichiton americanus Forest (CEGL003389, G3G4)
• Fraxinus latifolia - (Populus balsamifera ssp. trichocarpa) / Cornus sericea Forest (CEGL003390, G4)
• Fraxinus latifolia / Carex deweyana - Urtica dioica Forest (CEGL003365, G1)
• Fraxinus latifolia / Carex obnupta Forest (CEGL000640, G4)
• Fraxinus latifolia / Juncus patens Forest (CEGL003391, G2)
• Fraxinus latifolia / Spiraea douglasii Forest (CEGL003392, G3)
• Fraxinus latifolia / Symphoricarpos albus Forest (CEGL003393, G4)
• Picea sitchensis / Carex obnupta - Lysichiton americanus Forest (CEGL000400, G2G3)
• Picea sitchensis / Cornus sericea / Lysichiton americanus Forest (CEGL000055, G2)
• Picea sitchensis / Oplopanax horridus / Lysichiton americanus Forest (CEGL003257, G4)
• Picea sitchensis / Vaccinium ovalifolium / Lysichiton americanus Forest (CEGL003265, G5)
• Pinus contorta (var. latifolia, var. murrayana) / Vaccinium uliginosum Forest (CEGL000171, G3)
• Pinus contorta - (Populus tremuloides) / Vaccinium uliginosum Forest (CEGL000158, G3Q)
• Pinus contorta / Carex (aquatilis, angustata) Woodland (CEGL000140, G4Q)
• Pinus contorta / Deschampsia caespitosa Forest (CEGL000147, G3)
• Pinus contorta / Empetrum nigrum Woodland (CEGL003202, G5)
• Pinus contorta var. murrayana - Populus tremuloides / Spiraea douglasii Forest (CEGL000157, G3G4)
• Populus balsamifera ssp. trichocarpa - Alnus rubra / Carex obnupta Woodland (CEGL003361, G1)
• Populus tremuloides / Carex obnupta Forest (CEGL003371, G2)
• Thuja plicata - Tsuga heterophylla / Lysichiton americanus Forest (CEGL002670, G3?)
• Tsuga heterophylla - Chamaecyparis nootkatensis / Vaccinium ovalifolium / Lysichiton americanus Forest (CEGL003240, G5)
• Tsuga heterophylla - Thuja plicata / Vaccinium ovalifolium / Lysichiton americanus Forest (CEGL003223, G5)
• Tsuga heterophylla / Oplopanax horridus / Lysichiton americanus Forest (CEGL003235, G4G5)
• Tsuga mertensiana - Chamaecyparis nootkatensis / Elliottia pyroliflorus / Nephrophyllidium crista-galli Woodland (CEGL003215,
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G4)
• Tsuga mertensiana - Chamaecyparis nootkatensis / Gaultheria shallon / Lysichiton americanus Woodland (CEGL003213, G5)
• Tsuga mertensiana - Chamaecyparis nootkatensis / Lysichiton americanus - Athyrium filix-femina Forest (CEGL003216, G3G4)
• Tsuga mertensiana - Chamaecyparis nootkatensis / Vaccinium ovalifolium / Lysichiton americanus Forest (CEGL003209, G5)
Alliances:
• Abies amabilis Seasonally Flooded Forest Alliance (A.187)
• Alnus rubra Seasonally Flooded Forest Alliance (A.342)
• Fraxinus latifolia Seasonally Flooded Forest Alliance (A.343)
• Picea sitchensis Saturated Forest Alliance (A.205)
• Picea sitchensis Seasonally Flooded Forest Alliance (A.182)
• Picea sitchensis Temporarily Flooded Forest Alliance (A.169)
• Pinus contorta - Populus tremuloides Seasonally Flooded Forest Alliance (A.440)
• Pinus contorta Saturated Woodland Alliance (A.577)
• Pinus contorta Seasonally Flooded Forest Alliance (A.188)
• Pinus contorta Temporarily Flooded Forest Alliance (A.175)
• Pinus contorta Temporarily Flooded Woodland Alliance (A.562)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Woodland Alliance (A.635)
• Populus tremuloides Seasonally Flooded Forest Alliance (A.340)
• Tsuga heterophylla Saturated Forest Alliance (A.203)
• Tsuga heterophylla Seasonally Flooded Forest Alliance (A.185)
• Tsuga mertensiana Seasonally Flooded Forest Alliance (A.186)
• Tsuga mertensiana Seasonally Flooded Woodland Alliance (A.570)


DISTRIBUTION
Range: This system occurs from south coastal Alaska south to northwestern Oregon, including the Willamette Valley, west of the
Cascade Crest.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC
TNC Ecoregions: 1:C, 2:C, 3:C, 69:C, 81:C


SOURCES
References: Banner et al. 1993, Chappell 1999, Chappell and Christy 2004, Chappell et al. 2001, DeMeo et al. 1992, DeVelice et al.
1999, Green and Klinka 1994, Martin et al. 1995, Shephard 1995, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.768136#references
Description Author: C. Chappell
Version: 09 Feb 2005 Stakeholders: Canada, West
Concept Author: K. Boggs, G. Kittel, C. Chappell ClassifResp: West
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1156 NORTH PACIFIC LOWLAND RIPARIAN FOREST AND SHRUBLAND (CES204.869)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Lowland [Lowland]; Forest and Woodland (Treed); Riverine / Alluvial
Non-Diagnostic Classifiers: Temperate [Temperate Oceanic]
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes: EVT 2156; ESLF 9106; ESP 1156


CONCEPT
Summary: Lowland riparian systems occur throughout the Pacific Northwest. They are the low-elevation, alluvial floodplains that
are confined by valleys and inlets and are more abundant in the central and southern portions of the Pacific Northwest Coast. These
forests and tall shrublands are linear in character, occurring on floodplains or lower terraces of rivers and streams. Major broadleaf
dominant species are Acer macrophyllum, Alnus rubra, Populus balsamifera ssp. trichocarpa, Salix sitchensis, Salix lucida ssp.
lasiandra, Cornus sericea, and Fraxinus latifolia. Conifers tend to increase with succession in the absence of major disturbance.
Conifer-dominated types are relatively uncommon and not well-described; Abies grandis, Picea sitchensis, and Thuja plicata are
important. Riverine flooding and the succession that occurs after major flooding events are the major natural processes that drive this
system. Very early-successional stages can be sparsely vegetated or dominated by herbaceous vegetation.
Similar Ecological Systems:
• North Pacific Glacial Outwash Forest and Shrubland (CES204.868)
Related Concepts:
• Black Cottonwood - Willow: 222 (Eyre 1980) Intersecting
• Red Alder: 221 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Abies grandis - Acer macrophyllum / Symphoricarpos albus Forest (CEGL000519, G3Q)
• Acer circinatum / Athyrium filix-femina - Tolmiea menziesii Shrubland (CEGL003291, G5)
• Acer macrophyllum - Pseudotsuga menziesii / Acer circinatum / Polystichum munitum Forest (CEGL003394, G4)
• Acer macrophyllum - Pseudotsuga menziesii / Corylus cornuta / Hydrophyllum tenuipes Forest (CEGL000517, G3)
• Acer macrophyllum / Acer circinatum Forest (CEGL000560, G4G5)
• Acer macrophyllum / Carex deweyana Forest (CEGL003297, G3)
• Acer macrophyllum / Rubus spectabilis Forest (CEGL000561, G4)
• Acer macrophyllum / Rubus ursinus Forest (CEGL003395, G3)
• Acer macrophyllum / Symphoricarpos albus / Urtica dioica ssp. gracilis Forest (CEGL003396, G3)
• Acer macrophyllum / Urtica dioica ssp. gracilis Forest (CEGL003397, G3)
• Alnus (incana, viridis ssp. sinuata) / Lysichiton americanus - Oenanthe sarmentosa Shrubland (CEGL003293, G1)
• Alnus rubra / Acer circinatum / Claytonia sibirica Forest (CEGL003298, G4G5)
• Alnus rubra / Elymus glaucus Forest (CEGL003398, G4)
• Alnus rubra / Oplopanax horridus - Rubus spectabilis Forest (CEGL003399, G4G5)
• Alnus rubra / Oxalis (oregana, trilliifolia) Forest (CEGL003400, G4)
• Alnus rubra / Petasites frigidus Forest (CEGL003401, G4)
• Alnus rubra / Rubus parviflorus Forest (CEGL003402, G4)
• Alnus rubra / Rubus spectabilis / Carex obnupta - Lysichiton americanus Forest (CEGL003389, G3G4)
• Alnus rubra / Rubus spectabilis Forest (CEGL000639, G4G5)
• Alnus rubra / Stachys chamissonis var. cooleyae - Tolmiea menziesii Forest (CEGL003403, G4)
• Cornus sericea - Salix (hookeriana, sitchensis) Shrubland (CEGL003292, G3)
• Cornus sericea Shrubland (CEGL001165, G4Q)
• Corydalis scouleri Herbaceous Vegetation (CEGL001939, G3?Q)
• Equisetum arvense Herbaceous Vegetation (CEGL003314, G5)
• Fraxinus latifolia - (Populus balsamifera ssp. trichocarpa) / Cornus sericea Forest (CEGL003390, G4)
• Fraxinus latifolia - Populus balsamifera ssp. trichocarpa / Acer circinatum Forest (CEGL003404, G3)
• Fraxinus latifolia - Populus balsamifera ssp. trichocarpa / Corylus cornuta - Physocarpus capitatus Forest (CEGL003364, G3)
• Fraxinus latifolia - Populus balsamifera ssp. trichocarpa / Rubus spectabilis Forest (CEGL003405, G2)
• Fraxinus latifolia - Populus balsamifera ssp. trichocarpa / Symphoricarpos albus Forest (CEGL000641, G4)
• Fraxinus latifolia / Carex deweyana - Urtica dioica Forest (CEGL003365, G1)
• Fraxinus latifolia / Carex obnupta Forest (CEGL000640, G4)
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• Fraxinus latifolia / Symphoricarpos albus Forest (CEGL003393, G4)
• Picea sitchensis - Alnus rubra / Rubus spectabilis Woodland (CEGL003253, G3)
• Picea sitchensis - Populus balsamifera ssp. trichocarpa / Oplopanax horridus Forest (CEGL003278, G3)
• Picea sitchensis / Alnus viridis ssp. sinuata Woodland (CEGL003254, G5)
• Picea sitchensis / Carex obnupta - Lysichiton americanus Forest (CEGL000400, G2G3)
• Picea sitchensis / Oplopanax horridus - Rubus spectabilis Forest (CEGL003256, G4)
• Picea sitchensis / Oplopanax horridus Temporarily Flooded Forest (CEGL003258, G5)
• Populus balsamifera (ssp. trichocarpa, ssp. balsamifera) / Symphoricarpos (albus, oreophilus, occidentalis) Forest (CEGL000677,


G2)
• Populus balsamifera ssp. trichocarpa - Acer macrophyllum / Equisetum hyemale Forest (CEGL003406, G3)
• Populus balsamifera ssp. trichocarpa - Acer macrophyllum / Symphoricarpos albus Forest (CEGL003363, G3)
• Populus balsamifera ssp. trichocarpa - Alnus rhombifolia Forest (CEGL000668, G1)
• Populus balsamifera ssp. trichocarpa - Alnus rubra / Rubus spectabilis Forest (CEGL003407, G2G3)
• Populus balsamifera ssp. trichocarpa - Alnus rubra / Symphoricarpos albus Forest (CEGL003362, G3)
• Populus balsamifera ssp. trichocarpa - Fraxinus latifolia Forest (CEGL000674, G2Q)
• Populus balsamifera ssp. trichocarpa - Picea sitchensis - (Acer macrophyllum) / Oxalis oregana Forest (CEGL003418, G2G3)
• Populus balsamifera ssp. trichocarpa / Alnus incana Forest (CEGL000667, G3)
• Populus balsamifera ssp. trichocarpa / Cornus sericea / Impatiens capensis Forest (CEGL003408, G1)
• Populus balsamifera ssp. trichocarpa / Cornus sericea Forest (CEGL000672, G3G4)
• Populus balsamifera ssp. trichocarpa / Oplopanax horridus Woodland (CEGL003284, G3)
• Populus balsamifera ssp. trichocarpa / Rubus spectabilis Woodland (CEGL003283, G3)
• Populus tremuloides / Carex pellita Forest (CEGL000577, G2)
• Quercus garryana - (Fraxinus latifolia) / Symphoricarpos albus Forest (CEGL003299, G2)
• Salix geyeriana - Salix eriocephala Shrubland (CEGL001213, GU)
• Salix geyeriana - Salix lemmonii / Carex aquatilis var. dives Shrubland (CEGL001212, G3)
• Salix lucida ssp. lasiandra / Salix fluviatilis Woodland (CEGL000949, G3Q)
• Salix lucida ssp. lasiandra / Urtica dioica ssp. gracilis Woodland (CEGL003409, G2)
• Salix sitchensis / Equisetum arvense - Petasites frigidus Shrubland (CEGL003296, G4?)
• Tsuga heterophylla - (Thuja plicata) / Oplopanax horridus / Polystichum munitum Forest (CEGL000497, G4)
Alliances:
• Acer circinatum Shrubland Alliance (A.2600)
• Acer macrophyllum Forest Alliance (A.263)
• Acer macrophyllum Seasonally Flooded Forest Alliance (A.339)
• Alnus incana Seasonally Flooded Shrubland Alliance (A.986)
• Alnus rubra Seasonally Flooded Forest Alliance (A.342)
• Cornus sericea Temporarily Flooded Shrubland Alliance (A.968)
• Corydalis scouleri Temporarily Flooded Herbaceous Alliance (A.1660)
• Equisetum (arvense, variegatum, hyemale) Semipermanently Flooded Herbaceous Alliance (A.3539)
• Fraxinus latifolia Seasonally Flooded Forest Alliance (A.343)
• Fraxinus latifolia Temporarily Flooded Forest Alliance (A.307)
• Picea sitchensis - Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance (A.430)
• Picea sitchensis Saturated Forest Alliance (A.205)
• Picea sitchensis Temporarily Flooded Forest Alliance (A.169)
• Picea sitchensis Temporarily Flooded Woodland Alliance (A.561)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance (A.311)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Woodland Alliance (A.635)
• Populus tremuloides Temporarily Flooded Forest Alliance (A.300)
• Pseudotsuga menziesii - Acer macrophyllum Forest Alliance (A.427)
• Quercus garryana Forest Alliance (A.262)
• Salix geyeriana Temporarily Flooded Shrubland Alliance (A.975)
• Salix lucida Temporarily Flooded Woodland Alliance (A.647)
• Salix sitchensis Seasonally Flooded Shrubland Alliance (A.2599)
• Tsuga heterophylla Seasonally Flooded Forest Alliance (A.185)


DISTRIBUTION
Range: This system occurs throughout the Pacific Northwest elevationally below the Silver Fir Zone.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, 342I:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261D:CP
TNC Ecoregions: 1:C, 69:C, 81:C
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SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Franklin and Dyrness 1973
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722806#references
Description Author: G. Kittel and C. Chappell
Version: 09 Feb 2005 Stakeholders: Canada, West
Concept Author: G. Kittel and C. Chappell ClassifResp: West
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1158 NORTH PACIFIC MONTANE RIPARIAN WOODLAND AND SHRUBLAND (CES204.866)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Forest and Woodland (Treed); Temperate [Temperate Oceanic]; Riverine / Alluvial
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Montane [Montane]
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes: EVT 2158; ESLF 9108; ESP 1158


CONCEPT
Summary: This system occurs throughout mountainous areas of the Pacific Northwest coast, both on the mainland and on larger
islands. It occurs on steep streams and narrow floodplains above foothills but below the alpine environments, e.g., above 1500 m
(4550 feet) elevation in the Klamath Mountains and western Cascades of Oregon, up as high as 3300 m (10,000 feet) in the southern
Cascades, and above 610 m (2000 feet) in northern Washington. Surrounding habitats include subalpine parklands and montane
forests. In Washington they are defined as occurring primarily above the Tsuga heterophylla zone, i.e., beginning at or near the lower
boundary of the Abies amabilis zone. Dominant species include Pinus contorta var. murrayana, Populus balsamifera ssp. trichocarpa,
Abies concolor, Abies magnifica, Populus tremuloides, Alnus incana ssp. tenuifolia (= Alnus tenuifolia), Alnus viridis ssp. crispa (=
Alnus crispa), Alnus viridis ssp. sinuata (= Alnus sinuata), Alnus rubra, Rubus spectabilis, Ribes bracteosum, Oplopanax horridus,
Acer circinatum, and several Salix species. In Western Washington, major species are Alnus viridis ssp. sinuata, Acer circinatum,
Salix, Oplopanax horridus, Alnus rubra, Petasites frigidus, Rubus spectabilis, and Ribes bracteosum. These are disturbance-driven
systems that require flooding, scour and deposition for germination and maintenance. They occur on streambanks where the
vegetation is significantly different than surrounding forests, usually because of its shrubby or deciduous character.
Related Concepts:
• Black Cottonwood - Willow: 222 (Eyre 1980) Broader
• Red Alder: 221 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Alnus incana / Athyrium filix-femina Shrubland (CEGL002628, G3)
• Alnus incana / Cornus sericea Shrubland (CEGL001145, G3G4)
• Alnus incana / Equisetum arvense Shrubland (CEGL001146, G3)
• Alnus incana / Mesic Forbs Shrubland (CEGL001147, G3)
• Alnus incana / Spiraea douglasii Shrubland (CEGL001152, G3)
• Alnus incana / Symphoricarpos albus Shrubland (CEGL001153, G3G4)
• Alnus incana Shrubland (CEGL001141, GNRQ)
• Alnus viridis ssp. sinuata / Athyrium filix-femina - Cinna latifolia Shrubland (CEGL001156, G4)
• Alnus viridis ssp. sinuata / Oplopanax horridus Shrubland (CEGL001157, G4G5)
• Betula nana / Carex utriculata Shrubland (CEGL001079, G4?)
• Salix (boothii, geyeriana) / Carex aquatilis Shrubland (CEGL001176, G3)
• Salix boothii - Salix eastwoodiae / Carex nigricans Shrubland (CEGL002607, G3)
• Salix boothii - Salix geyeriana / Carex angustata Shrubland (CEGL001185, G2)
• Salix boothii - Salix lemmonii Shrubland (CEGL001186, G3)
• Salix boothii / Carex utriculata Shrubland (CEGL001178, G4)
• Salix commutata / Carex scopulorum Shrubland (CEGL001189, G3)
• Salix drummondiana / Carex utriculata Shrubland (CEGL002631, G4)
• Salix sitchensis / Equisetum arvense - Petasites frigidus Shrubland (CEGL003296, G4?)
Alliances:
• Alnus incana Seasonally Flooded Shrubland Alliance (A.986)
• Alnus incana Temporarily Flooded Shrubland Alliance (A.950)
• Alnus viridis ssp. sinuata Seasonally Flooded Shrubland Alliance (A.1000)
• Alnus viridis ssp. sinuata Temporarily Flooded Shrubland Alliance (A.966)
• Betula nana Seasonally Flooded Shrubland Alliance (A.995)
• Salix boothii Seasonally Flooded Shrubland Alliance (A.1001)
• Salix boothii Temporarily Flooded Shrubland Alliance (A.972)
• Salix commutata Seasonally Flooded Shrubland Alliance (A.1003)
• Salix drummondiana Seasonally Flooded Shrubland Alliance (A.1004)
• Salix sitchensis Seasonally Flooded Shrubland Alliance (A.2599)
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DISTRIBUTION
Range: This system occurs throughout mountainous areas of the Pacific Northwest Coast, both on the mainland and on larger islands,
above 1500 m (4550 feet) elevation in the Klamath Mountains and western Cascades, up as high as 3300 m (10,000 feet) in the
southern Cascades, and above 610 m (2000 feet) in northern Washington.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 3:?, 7:C
USFS Ecomap Regions: 242A:CC, 242B:C?, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261D:CP,
M261G:CC
TNC Ecoregions: 1:C, 3:C, 4:C, 69:C, 81:C


SOURCES
References: Comer et al. 2003, Franklin and Dyrness 1973, Holland and Keil 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722809#references
Description Author: G. Kittel, mod. C. Chappell
Version: 09 Feb 2005 Stakeholders: Canada, West
Concept Author: G. Kittel ClassifResp: West
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NORTH PACIFIC SHRUB SWAMP (CES204.865)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Eutrophic Water; Forest and Woodland (Treed); Depressional [Lakeshore]; Broad-Leaved Deciduous Tree;
Broad-Leaved Deciduous Shrub
Non-Diagnostic Classifiers: Lowland [Lowland]; Depressional [Pond]; Depressional [Sinkhole]
National Mapping Codes: ESLF 9173


CONCEPT
Summary: Swamps vegetated by shrublands occur throughout the Pacific Northwest coast, from Cook Inlet and Prince William
Sound, Alaska, to the southern coast of Oregon. These are deciduous broadleaf tall shrublands that are located in depressions, around
lakes or ponds, or river terraces where water tables fluctuate seasonally (mostly seasonally flooded regime), in areas that receive
nutrient-rich waters. These are nutrient-rich systems with muck or mineral soils. Various species of Salix, Spiraea douglasii, Malus
fusca, Cornus sericea, Alnus incana ssp. tenuifolia (= Alnus tenuifolia), Alnus viridis ssp. crispa (= Alnus crispa), and Alnus viridis
ssp. sinuata (= Alnus sinuata) are the major dominants. They may occur in mosaics with marshes or forested swamps, being on
average more wet than forested swamps and more dry than marshes. However, it is also frequent for them to dominate entire wetland
systems. Hardwood-dominated stands (especially Fraxinus latifolia) may be considered a shrub swamp when they are not surrounded
by conifer forests. Typical landscape for the Fraxinus latifolia stands were very often formerly dominated by prairies and now by
agriculture.
Classification Comments: Shrub swamps are usually not intermixed with the forested swamps and tend to be more wet. Deciduous
and conifer forested swamps are often intermixed and more similar to each other in hydrology, and so are combined into North Pacific
Hardwood-Conifer Swamp (CES204.090).


MEMBERSHIP
Associations:
• Alnus (incana, viridis ssp. sinuata) / Lysichiton americanus - Oenanthe sarmentosa Shrubland (CEGL003293, G1)
• Cornus sericea - Salix (hookeriana, sitchensis) Shrubland (CEGL003292, G3)
• Cornus sericea Shrubland (CEGL001165, G4Q)
• Fraxinus latifolia / Carex deweyana - Urtica dioica Forest (CEGL003365, G1)
• Fraxinus latifolia / Carex obnupta Forest (CEGL000640, G4)
• Fraxinus latifolia / Juncus patens Forest (CEGL003391, G2)
• Fraxinus latifolia / Spiraea douglasii Forest (CEGL003392, G3)
• Fraxinus latifolia / Symphoricarpos albus Forest (CEGL003393, G4)
• Malus fusca Shrubland (CEGL003385, G3)
• Salix (hookeriana, sitchensis) - Spiraea douglasii Shrubland (CEGL003386, G3G4)
• Salix geyeriana - Salix hookeriana Shrubland (CEGL003295, G1)
• Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus Shrubland (CEGL003432, G3)
• Salix hookeriana - (Salix sitchensis) Shrubland (CEGL003387, G2)
• Salix sitchensis Shrubland (CEGL002896, G4)
• Spiraea douglasii Shrubland (CEGL001129, G5)
Alliances:
• Alnus incana Seasonally Flooded Shrubland Alliance (A.986)
• Cornus sericea Temporarily Flooded Shrubland Alliance (A.968)
• Fraxinus latifolia Seasonally Flooded Forest Alliance (A.343)
• Malus fusca Seasonally Flooded Shrubland Alliance (A.2577)
• Salix hookeriana Seasonally Flooded Shrubland Alliance (A.999)
• Salix sitchensis Seasonally Flooded Shrubland Alliance (A.2599)
• Spiraea douglasii Seasonally Flooded Shrubland Alliance (A.997)


DISTRIBUTION
Range: This system occurs throughout the Pacific Northwest Coast, from Cook Inlet Basin and Prince William Sound, Alaska, to the
southern coast of Oregon.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 3:P, 7:C, 9:?
USFS Ecomap Regions: 242A:CC, 242B:CC, 342I:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC
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TNC Ecoregions: 1:C, 2:C, 3:C, 4:C, 69:C, 70:C, 71:C, 81:C


SOURCES
References: Boggs 2002, Chappell and Christy 2004, Comer et al. 2003, Franklin and Dyrness 1973, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722810#references
Description Author: G. Kittel, P. Comer, K. Boggs, C. Chappell
Version: 25 Apr 2006 Stakeholders: Canada, West
Concept Author: G. Kittel, P. Comer, K. Boggs, C. Chappell ClassifResp: West
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ROCKY MOUNTAIN SUBALPINE-MONTANE RIPARIAN SHRUBLAND (CES306.832)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Short (<5 yrs) Flooding Interval; RM Subalpine/Montane Riparian Woodland; Short (50-100 yrs)
Persistence; Montane [Upper Montane]; Montane [Montane]; Shrubland (Shrub-dominated); Riverine / Alluvial; Broad-Leaved
Deciduous Shrub
Non-Diagnostic Classifiers: Circumneutral Water; Erosional stream terrace; Floodplain; Montane [Lower Montane]; Stream terrace
(undifferentiated); Valley bottom; Alluvial terrace; Temperate [Temperate Continental]; Mineral: W/ A-Horizon <10 cm; Drainage
bottom (undifferentiated)
National Mapping Codes: ESLF 9187


CONCEPT
Summary: This system is found throughout the Rocky Mountain cordillera from New Mexico north into Montana, and also occurs in
mountainous areas of the Intermountain region and Colorado Plateau. These are montane to subalpine riparian shrublands occurring as
narrow bands of shrubs lining streambanks and alluvial terraces in narrow to wide, low-gradient valley bottoms and floodplains with
sinuous stream channels. Generally it is found at higher elevations, but can be found anywhere from 1700-3475 m. Occurrences can
also be found around seeps, fens, and isolated springs on hillslopes away from valley bottoms. Many of the plant associations found
within this system are associated with beaver activity. This system often occurs as a mosaic of multiple communities that are shrub-
and herb-dominated and includes above-treeline, willow-dominated, snowmelt-fed basins that feed into streams. The dominant shrubs
reflect the large elevational gradient and include Alnus incana, Betula nana, Betula occidentalis, Cornus sericea, Salix bebbiana, Salix
boothii, Salix brachycarpa, Salix drummondiana, Salix eriocephala, Salix geyeriana, Salix monticola, Salix planifolia, and Salix
wolfii. Generally the upland vegetation surrounding these riparian systems are of either conifer or aspen forests.
Related Concepts:
• Riparian (422) (Shiflet 1994) Broader


MEMBERSHIP
Associations:
• Acer glabrum Drainage Bottom Shrubland (CEGL001062, G4?)
• Alnus incana - Betula occidentalis Shrubland (CEGL001142, G2G3)
• Alnus incana - Salix (monticola, lucida, ligulifolia) Shrubland (CEGL002651, G3)
• Alnus incana - Salix drummondiana Shrubland (CEGL002652, G3)
• Alnus incana / Athyrium filix-femina Shrubland (CEGL002628, G3)
• Alnus incana / Calamagrostis canadensis Shrubland (CEGL001143, G3Q)
• Alnus incana / Carex (aquatilis, deweyana, lenticularis, luzulina, pellita) Shrubland (CEGL001144, G3)
• Alnus incana / Carex scopulorum var. prionophylla Shrubland (CEGL000122, G1)
• Alnus incana / Cornus sericea Shrubland (CEGL001145, G3G4)
• Alnus incana / Equisetum arvense Shrubland (CEGL001146, G3)
• Alnus incana / Glyceria striata Shrubland (CEGL000228, G3)
• Alnus incana / Lysichiton americanus Shrubland (CEGL002629, G3)
• Alnus incana / Mesic Forbs Shrubland (CEGL001147, G3)
• Alnus incana / Mesic Graminoids Shrubland (CEGL001148, G3)
• Alnus incana / Ribes (inerme, hudsonianum, lacustre) Shrubland (CEGL001151, G3)
• Alnus incana / Scirpus microcarpus Shrubland (CEGL000481, G2G3)
• Alnus incana / Spiraea douglasii Shrubland (CEGL001152, G3)
• Alnus incana / Symphoricarpos albus Shrubland (CEGL001153, G3G4)
• Alnus incana Shrubland (CEGL001141, GNRQ)
• Alnus incana ssp. tenuifolia - Salix irrorata Shrubland (CEGL002687, G3)
• Alnus oblongifolia / Symphoricarpos oreophilus Forest (CEGL001063, GU)
• Alnus viridis ssp. sinuata / Athyrium filix-femina - Cinna latifolia Shrubland (CEGL001156, G4)
• Alnus viridis ssp. sinuata Shrubland [Placeholder] (CEGL001154, GNRQ)
• Betula nana / Mesic Forbs - Mesic Graminoids Shrubland (CEGL002653, G3G4)
• Betula occidentalis - Dasiphora fruticosa ssp. floribunda Shrubland (CEGL001083, G2Q)
• Betula occidentalis / Cornus sericea Shrubland (CEGL001161, G3)
• Betula occidentalis / Maianthemum stellatum Shrubland (CEGL001162, G4?)
• Betula occidentalis / Mesic Graminoids Shrubland (CEGL002654, G3)
• Betula occidentalis Shrubland (CEGL001080, G3G4)
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• Cornus sericea / Galium triflorum Shrubland (CEGL001166, G3?)
• Cornus sericea / Heracleum maximum Shrubland (CEGL001167, G3)
• Cornus sericea Shrubland (CEGL001165, G4Q)
• Corylus cornuta Shrubland [Provisional] (CEGL002903, G3)
• Dasiphora fruticosa ssp. floribunda / Deschampsia caespitosa Shrubland (CEGL001107, G4)
• Elymus repens Semi-natural Herbaceous Vegetation (CEGL005868, GNA)
• Fraxinus anomala Woodland (CEGL002752, GUQ)
• Ribes lacustre - Ribes hudsonianum / Cinna latifolia Shrubland (CEGL003445, G2)
• Ribes lacustre - Ribes hudsonianum / Glyceria striata Shrubland (CEGL003446, G2G3)
• Ribes lacustre / Mertensia ciliata Shrubland (CEGL001172, G1G2Q)
• Salix (boothii, geyeriana) / Carex aquatilis Shrubland (CEGL001176, G3)
• Salix bebbiana / Mesic Graminoids Shrubland (CEGL001174, G3)
• Salix bebbiana Shrubland (CEGL001173, G3?)
• Salix boothii - Salix eastwoodiae / Carex nigricans Shrubland (CEGL002607, G3)
• Salix boothii - Salix geyeriana / Carex angustata Shrubland (CEGL001185, G2)
• Salix boothii - Salix geyeriana Shrubland (CEGL001184, GU)
• Salix boothii - Salix lemmonii Shrubland (CEGL001186, G3)
• Salix boothii / Calamagrostis canadensis Shrubland (CEGL001175, G3G4Q)
• Salix boothii / Carex nebrascensis Shrubland (CEGL001177, G4G5)
• Salix boothii / Carex utriculata Shrubland (CEGL001178, G4)
• Salix boothii / Deschampsia caespitosa - Geum rossii Shrubland (CEGL002904, G4)
• Salix boothii / Equisetum arvense Shrubland (CEGL002671, G3)
• Salix boothii / Maianthemum stellatum Shrubland (CEGL001187, G3Q)
• Salix boothii / Mesic Forbs Shrubland (CEGL001180, G3)
• Salix boothii / Mesic Graminoids Shrubland (CEGL001181, G3?)
• Salix boothii / Poa palustris Shrubland (CEGL001183, GNA)
• Salix brachycarpa / Carex aquatilis Shrubland (CEGL001244, G2G3)
• Salix brachycarpa / Mesic Forbs Shrubland (CEGL001135, G4)
• Salix candida / Carex utriculata Shrubland (CEGL001188, G2)
• Salix commutata / Carex scopulorum Shrubland (CEGL001189, G3)
• Salix commutata / Mesic Graminoid Shrubland (CEGL003497, GNR)
• Salix drummondiana / Calamagrostis canadensis Shrubland (CEGL002667, G3)
• Salix drummondiana / Carex scopulorum var. prionophylla Shrubland (CEGL001584, G2G3)
• Salix drummondiana / Carex utriculata Shrubland (CEGL002631, G4)
• Salix drummondiana / Mesic Forbs Shrubland (CEGL001192, G4)
• Salix drummondiana Shrubland [Placeholder] (CEGL001190, G3Q)
• Salix eriocephala / Ribes aureum - Rosa woodsii Shrubland (CEGL001233, G3)
• Salix geyeriana - Salix eriocephala Shrubland (CEGL001213, GU)
• Salix geyeriana - Salix lemmonii / Carex aquatilis var. dives Shrubland (CEGL001212, G3)
• Salix geyeriana - Salix monticola / Calamagrostis canadensis Shrubland (CEGL001247, G3)
• Salix geyeriana - Salix monticola / Mesic Forbs Shrubland (CEGL001223, G3)
• Salix geyeriana / Calamagrostis canadensis Shrubland (CEGL001205, G5)
• Salix geyeriana / Carex aquatilis Shrubland (CEGL001206, G3)
• Salix geyeriana / Carex utriculata Shrubland (CEGL001207, G5)
• Salix geyeriana / Deschampsia caespitosa Shrubland (CEGL001208, G4)
• Salix geyeriana / Mesic Forbs Shrubland (CEGL002666, G3)
• Salix geyeriana / Mesic Graminoids Shrubland (CEGL001210, G3?)
• Salix geyeriana / Poa palustris Shrubland (CEGL001211, GNA)
• Salix glauca / Deschampsia caespitosa Shrubland (CEGL001137, G4)
• Salix lemmonii / Mesic-Tall Forbs Shrubland (CEGL002771, G3?)
• Salix lemmonii / Rosa woodsii Shrubland (CEGL002772, G3)
• Salix ligulifolia / Carex utriculata Shrubland [Provisional] (CEGL002975, GNR)
• Salix ligulifolia Shrubland (CEGL001218, G2G3)
• Salix lucida ssp. caudata / Rosa woodsii Shrubland (CEGL002621, G3)
• Salix lucida ssp. caudata Shrubland [Provisional] (CEGL001215, G3Q)
• Salix lutea / Calamagrostis canadensis Shrubland (CEGL001219, G3?)
• Salix lutea / Carex utriculata Shrubland (CEGL001220, G4)
• Salix lutea / Mesic Forbs Shrubland (CEGL002774, G3?)
• Salix lutea / Rosa woodsii Shrubland (CEGL002624, G3)
• Salix monticola / Angelica ampla Shrubland (CEGL001221, GNR)
• Salix monticola / Calamagrostis canadensis Shrubland (CEGL001222, G3)
• Salix monticola / Carex aquatilis Shrubland (CEGL002656, G3)
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• Salix monticola / Carex utriculata Shrubland (CEGL002657, G3)
• Salix monticola / Mesic Forbs Shrubland (CEGL002658, G4)
• Salix monticola / Mesic Graminoids Shrubland (CEGL002659, G3)
• Salix monticola Thicket Shrubland (CEGL001139, G2Q)
• Salix planifolia / Calamagrostis canadensis Shrubland (CEGL001225, G4)
• Salix planifolia / Caltha leptosepala Shrubland (CEGL002665, G4)
• Salix planifolia / Carex aquatilis Shrubland (CEGL001227, G5)
• Salix planifolia / Carex scopulorum Shrubland (CEGL001229, G4)
• Salix planifolia / Deschampsia caespitosa Shrubland (CEGL001230, G2G3)
• Salix planifolia / Mesic Forbs Shrubland (CEGL002893, G4)
• Salix planifolia Shrubland (CEGL001224, G4)
• Salix wolfii / Carex aquatilis Shrubland (CEGL001234, G4)
• Salix wolfii / Carex microptera Shrubland (CEGL001235, G3Q)
• Salix wolfii / Carex nebrascensis Shrubland (CEGL001236, G3Q)
• Salix wolfii / Carex utriculata Shrubland (CEGL001237, G4)
• Salix wolfii / Deschampsia caespitosa Shrubland (CEGL001238, G3)
• Salix wolfii / Fragaria virginiana Shrubland (CEGL001239, G4?)
• Salix wolfii / Mesic Forbs Shrubland (CEGL001240, G3)
• Salix wolfii / Poa palustris Shrubland (CEGL001241, GNA)
• Salix wolfii / Swertia perennis - Pedicularis groenlandica Shrubland (CEGL001242, G2)
Alliances:
• Acer glabrum Temporarily Flooded Shrubland Alliance (A.952)
• Alnus incana Seasonally Flooded Shrubland Alliance (A.986)
• Alnus incana Temporarily Flooded Shrubland Alliance (A.950)
• Alnus oblongifolia Temporarily Flooded Forest Alliance (A.953)
• Alnus viridis ssp. sinuata Temporarily Flooded Shrubland Alliance (A.966)
• Betula nana Seasonally Flooded Shrubland Alliance (A.995)
• Betula occidentalis Seasonally Flooded Shrubland Alliance (A.996)
• Betula occidentalis Temporarily Flooded Shrubland Alliance (A.967)
• Cornus sericea Temporarily Flooded Shrubland Alliance (A.968)
• Corylus cornuta Temporarily Flooded Shrubland Alliance (A.2596)
• Dasiphora fruticosa Temporarily Flooded Shrubland Alliance (A.958)
• Elymus repens Herbaceous Alliance (A.2658)
• Fraxinus anomala Temporarily Flooded Woodland Alliance (A.2511)
• Ribes lacustre Temporarily Flooded Shrubland Alliance (A.970)
• Salix bebbiana Temporarily Flooded Shrubland Alliance (A.971)
• Salix boothii Seasonally Flooded Shrubland Alliance (A.1001)
• Salix boothii Temporarily Flooded Shrubland Alliance (A.972)
• Salix brachycarpa Seasonally Flooded Shrubland Alliance (A.998)
• Salix candida Seasonally Flooded Shrubland Alliance (A.1002)
• Salix commutata Seasonally Flooded Shrubland Alliance (A.1003)
• Salix drummondiana Seasonally Flooded Shrubland Alliance (A.1004)
• Salix drummondiana Temporarily Flooded Shrubland Alliance (A.973)
• Salix eriocephala Temporarily Flooded Shrubland Alliance (A.974)
• Salix geyeriana Seasonally Flooded Shrubland Alliance (A.1006)
• Salix geyeriana Temporarily Flooded Shrubland Alliance (A.975)
• Salix glauca Temporarily Flooded Shrubland Alliance (A.963)
• Salix lemmonii Seasonally Flooded Shrubland Alliance (A.2523)
• Salix ligulifolia Temporarily Flooded Shrubland Alliance (A.978)
• Salix lucida Temporarily Flooded Shrubland Alliance (A.979)
• Salix lutea Seasonally Flooded Shrubland Alliance (A.1007)
• Salix lutea Temporarily Flooded Shrubland Alliance (A.980)
• Salix monticola Temporarily Flooded Shrubland Alliance (A.981)
• Salix planifolia Seasonally Flooded Shrubland Alliance (A.1008)
• Salix planifolia Temporarily Flooded Shrubland Alliance (A.982)
• Salix wolfii Seasonally Flooded Shrubland Alliance (A.1009)
• Salix wolfii Temporarily Flooded Shrubland Alliance (A.983)


DISTRIBUTION
Range: This system is found throughout the Rocky Mountain cordillera from New Mexico north into Montana (including the isolated
island mountain ranges of central and eastern Montana), and also occurs in mountainous areas of the Intermountain West and
Colorado Plateau.
Divisions: 304:C; 306:C
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Nations: CA, US
Subnations: AB, AZ, BC, CO, ID, MT, NM, NV, OR, SD, UT, WA, WY
Map Zones: 1:C, 6:?, 7:?, 8:?, 9:C, 10:C, 12:C, 15:?, 16:C, 17:P, 18:C, 19:C, 20:C, 21:C, 22:C, 23:C, 24:C, 25:C, 26:P, 27:C, 28:C,
29:C
USFS Ecomap Regions: 313A:CC, 313B:CC, 313D:CC, 315A:P?, 315H:PP, 321A:PP, 331A:C?, 331B:C?, 331J:CC, 341A:CP,
341B:CP, 341C:CP, 341D:CP, 341F:CC, 342A:CC, 342B:CP, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC,
342J:CC, M242C:CP, M242D:CC, M261E:CC, M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC,
M331F:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC,
M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M341B:CC, M341C:CC
TNC Ecoregions: 6:P, 7:C, 8:C, 9:C, 11:C, 18:C, 19:C, 20:C, 21:C, 25:C, 26:C, 68:C


SOURCES
References: Baker 1988, Baker 1989a, Baker 1989b, Baker 1990, Canadian Rockies Ecoregional Plan 2002, Comer et al. 2002,
Comer et al. 2003, Crowe and Clausnitzer 1997, Kittel 1993, Kittel 1994, Kittel et al. 1996, Kittel et al. 1999a, Kittel et al. 1999b,
Kovalchik 1987, Kovalchik 1993, Kovalchik 2001, Manning and Padgett 1995, Muldavin et al. 2000a, Nachlinger et al. 2001, Neely
et al. 2001, Padgett 1982, Padgett et al. 1988a, Padgett et al. 1988b, Rondeau 2001, Szaro 1989, Tuhy et al. 2002, Walford 1996
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722841#references
Description Author: NatureServe Western Ecology Team
Version: 20 Feb 2003 Stakeholders: Canada, Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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ROCKY MOUNTAIN SUBALPINE-MONTANE RIPARIAN WOODLAND (CES306.833)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Short (<5 yrs) Flooding Interval; RM Subalpine/Montane Riparian Shrubland; Montane [Upper Montane];
Montane [Montane]; Forest and Woodland (Treed); Riverine / Alluvial
Non-Diagnostic Classifiers: Circumneutral Water; Floodplain; Montane [Lower Montane]; Stream terrace (undifferentiated); Valley
bottom; Temperate [Temperate Continental]; Needle-Leaved Tree; Broad-Leaved Deciduous Tree; Drainage bottom (undifferentiated)
National Mapping Codes: ESLF 9171


CONCEPT
Summary: This riparian woodland system is comprised of seasonally flooded forests and woodlands found at montane to subalpine
elevations of the Rocky Mountain cordillera, from southern New Mexico north into Montana, and west into the Intermountain region
and the Colorado Plateau. It occurs throughout the interior of British Columbia and the eastern slopes of the Cascade Mountains. This
system contains the conifer and aspen woodlands that line montane streams. These are communities tolerant of periodic flooding and
high water tables. Snowmelt moisture in this system may create shallow water tables or seeps for a portion of the growing season.
Stands typically occur at elevations between 1500 and 3300 m (4920-10,830 feet), farther north elevation ranges between 900 and
2000 m. This is confined to specific riparian environments occurring on floodplains or terraces of rivers and streams, in V-shaped,
narrow valleys and canyons (where there is cold-air drainage). Less frequently, occurrences are found in moderate-wide valley
bottoms on large floodplains along broad, meandering rivers, and on pond or lake margins. Dominant tree species vary across the
latitudinal range, although it usually includes Abies lasiocarpa and/or Picea engelmannii; other important species include Pseudotsuga
menziesii, Picea pungens, Picea engelmannii X glauca, Populus tremuloides, and Juniperus scopulorum. Other trees possibly present
but not usually dominant include Alnus incana, Abies concolor, Abies grandis, Pinus contorta, Populus angustifolia, Populus
balsamifera ssp. trichocarpa, and Juniperus osteosperma.
Similar Ecological Systems:
• Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland (CES306.804)
Related Concepts:
• Blue Spruce: 216 (Eyre 1980) Intersecting. Blue spruce commonly occurs in riparian zones
• Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980) Intersecting. Engelmann spruce occurs as as a dominant in riparian zones.
• ER Engelmann Spruce Riparian (Ecosystems Working Group 1998) Broader
• Riparian (422) (Shiflet 1994) Broader


MEMBERSHIP
Associations:
• Abies concolor - Picea pungens - Populus angustifolia / Acer glabrum Forest (CEGL000255, G2)
• Abies lasiocarpa - Picea engelmannii / Alnus incana Forest (CEGL000296, G5)
• Abies lasiocarpa - Picea engelmannii / Alnus viridis ssp. sinuata Forest (CEGL000297, G4)
• Abies lasiocarpa - Picea engelmannii / Mertensia ciliata Forest (CEGL002663, G5)
• Abies lasiocarpa - Picea engelmannii / Oplopanax horridus Forest (CEGL000322, G3)
• Abies lasiocarpa - Picea engelmannii / Salix drummondiana Forest (CEGL000327, G5)
• Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius Forest (CEGL000336, G4)
• Abies lasiocarpa / Carex aquatilis Forest (CEGL002636, G4)
• Abies lasiocarpa / Trautvetteria caroliniensis Forest (CEGL000339, G3)
• Picea engelmannii - Populus angustifolia / Heracleum maximum Forest (CEGL000367, G3G4)
• Picea engelmannii / Caltha leptosepala Forest (CEGL000357, G3?)
• Picea engelmannii / Carex angustata Forest (CEGL000359, G3)
• Picea engelmannii / Carex scopulorum var. prionophylla Woodland (CEGL002630, G3)
• Picea engelmannii / Cornus sericea Woodland (CEGL002677, G3)
• Picea engelmannii / Eleocharis quinqueflora Woodland (CEGL000361, G3)
• Picea engelmannii / Salix drummondiana Woodland (CEGL005843, G2G3)
• Picea engelmannii / Senecio triangularis Forest (CEGL000376, G3Q)
• Picea glauca Alluvial Black Hills Forest (CEGL002057, G2G3)
• Picea pungens / Alnus incana Woodland (CEGL000894, G3)
• Picea pungens / Betula occidentalis Woodland (CEGL002637, G2)
• Picea pungens / Cornus sericea Woodland (CEGL000388, G4)
• Picea pungens / Dasiphora fruticosa ssp. floribunda Woodland (CEGL000396, G2G3)
• Picea pungens / Equisetum arvense Woodland (CEGL000389, G3?)
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• Pinus contorta / Calamagrostis canadensis Forest (CEGL000138, G5)
• Pinus contorta / Carex (aquatilis, angustata) Woodland (CEGL000140, G4Q)
• Pinus contorta / Cornus sericea Woodland (CEGL005929, G2G3)
• Pinus contorta / Deschampsia caespitosa Forest (CEGL000147, G3)
• Populus balsamifera ssp. trichocarpa - Picea engelmannii / Equisetum arvense Forest (CEGL005907, G2?)
• Populus balsamifera ssp. trichocarpa - Populus tremuloides - Conifer / Calamagrostis canadensis Forest (CEGL005909, G2?)
• Populus balsamifera ssp. trichocarpa - Populus tremuloides - Conifer / Cornus sericea Forest (CEGL005905, G2G3)
• Populus balsamifera ssp. trichocarpa - Populus tremuloides - Conifer / Heracleum maximum Forest (CEGL005910, G2?)
• Populus tremuloides - Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius Forest (CEGL005908, G2G3)
• Populus tremuloides / Alnus incana - Salix spp. Forest (CEGL001082, G4)
• Populus tremuloides / Alnus incana / Betula nana - Ribes spp. Forest (CEGL001149, G1)
• Populus tremuloides / Alnus incana Forest (CEGL001150, G3)
• Populus tremuloides / Betula occidentalis Forest (CEGL002650, G3)
• Populus tremuloides / Calamagrostis canadensis Forest (CEGL000574, G3)
• Populus tremuloides / Carex aquatilis var. aquatilis Forest (CEGL003442, G1?)
• Populus tremuloides / Carex obnupta Forest (CEGL003371, G2)
• Populus tremuloides / Carex pellita Forest (CEGL000577, G2)
• Populus tremuloides / Cornus sericea Forest (CEGL000582, G4)
• Populus tremuloides / Corylus cornuta Forest (CEGL000583, G3)
• Populus tremuloides / Equisetum arvense Forest (CEGL000584, G4)
• Populus tremuloides / Quercus gambelii / Symphoricarpos oreophilus Forest (CEGL000598, GNR)
• Populus tremuloides / Ranunculus alismifolius Forest (CEGL000599, G2?)
• Populus tremuloides / Ribes montigenum Forest (CEGL000600, G2)
• Populus tremuloides / Salix drummondiana Forest (CEGL002902, G3G4)
• Populus tremuloides / Senecio bigelovii var. bigelovii Forest (CEGL000590, G1?)
• Populus tremuloides / Veratrum californicum Forest (CEGL000621, G3?)
• Populus tremuloides Canyon Formation Forest (CEGL000576, GUQ)
Alliances:
• Abies concolor Forest Alliance (A.152)
• Abies lasiocarpa - Populus tremuloides Forest Alliance (A.422)
• Abies lasiocarpa Seasonally Flooded Forest Alliance (A.190)
• Abies lasiocarpa Temporarily Flooded Forest Alliance (A.177)
• Picea engelmannii Seasonally Flooded Forest Alliance (A.191)
• Picea engelmannii Seasonally Flooded Woodland Alliance (A.572)
• Picea engelmannii Temporarily Flooded Forest Alliance (A.179)
• Picea engelmannii Temporarily Flooded Woodland Alliance (A.566)
• Picea glauca Temporarily Flooded Forest Alliance (A.172)
• Picea pungens Temporarily Flooded Woodland Alliance (A.567)
• Pinus contorta Seasonally Flooded Forest Alliance (A.188)
• Pinus contorta Temporarily Flooded Forest Alliance (A.175)
• Pinus contorta Temporarily Flooded Woodland Alliance (A.562)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance (A.311)
• Populus tremuloides Forest Alliance (A.274)
• Populus tremuloides Seasonally Flooded Forest Alliance (A.340)
• Populus tremuloides Temporarily Flooded Forest Alliance (A.300)


DISTRIBUTION
Range: This system is found at montane to subalpine elevations of the Rocky Mountain cordillera, from southern New Mexico north
into Montana, Alberta and British Columbia, and west into the Intermountain region and the Colorado Plateau.
Divisions: 204:P; 304:C; 306:C
Nations: CA, US
Subnations: AB, AZ, BC, CO, ID, MT, NM, NV, OR, SD, UT, WA, WY
Map Zones: 1:C, 6:P, 7:?, 9:C, 10:C, 12:C, 16:P, 17:P, 18:P, 19:C, 20:C, 21:C, 22:C, 23:C, 24:C, 25:C, 26:P, 27:C, 28:C, 29:C
USFS Ecomap Regions: 313B:CC, 331A:C?, 331J:CC, 341A:CP, 341D:CP, 341F:CP, 341G:CC, 342A:CC, 342B:CP, 342C:CC,
342D:CC, 342E:CP, 342F:CC, 342G:CC, 342H:CC, 342I:CC, 342J:CC, M242C:CC, M242D:CC, M261E:CC, M331A:CC,
M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CC,
M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M341A:CC, M341D:CC
TNC Ecoregions: 4:P, 6:P, 7:C, 8:C, 9:C, 11:C, 18:C, 19:C, 20:C, 21:C, 25:C, 68:C


SOURCES
References: Baker 1988, Baker 1989a, Baker 1989b, Baker 1990, Canadian Rockies Ecoregional Plan 2002, Comer et al. 2002,
Comer et al. 2003, Crowe and Clausnitzer 1997, Ecosystems Working Group 1998, Kittel 1993, Kittel et al. 1994, Kittel et al. 1995,
Kittel et al. 1999a, Kittel et al. 1999b, Kovalchik 1987, Kovalchik 1993, Kovalchik 2001, Manning and Padgett 1995, Muldavin et al.
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2000a, Nachlinger et al. 2001, Neely et al. 2001, Padgett 1982, Padgett et al. 1988a, Padgett et al. 1988b, Rondeau 2001, Tuhy et al.
2002
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722840#references
Description Author: NatureServe Western Ecology Team, mod. R. Crawford
Version: 09 Feb 2005 Stakeholders: Canada, Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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HERBACEOUS WETLAND


COLUMBIA PLATEAU VERNAL POOL (CES304.057)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Impermeable Layer; 1-29-day hydroperiod; Vernal Pool Mosaic; Depressional [Vernal Pool]
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Herbaceous; Mediterranean [Mediterranean Xeric-Oceanic]; Temperate
[Temperate Oceanic]; Isolated Wetland [Strictly Isolated]; Consolidated
National Mapping Codes: ESLF 9231


CONCEPT
Summary: This system includes shallow ephemeral water bodies found in very small (3 square meters to 1 acre) to large depressions
(1500 square meters to a square mile, average size of vernal pools are 1600 square meters, while average size on non-alkaline playa
lakes are 5-10 acres) throughout the exposed volcanic scablands of the Columbia Plateau in Washington, Oregon, and northern
Nevada. Most of these pools and lakes are located on massive basalt flows exposed by Pleistocene floods; southward they also occur
on andesite or rhyodacite caprock. Inundation is highly irregular, sometimes not occurring for several years. Depressions usually (but
not always) fill with water during winter and spring. They are generally dry again within 9 months, though in exceptional times they
can remain inundated for two years in a row. Water is from rainfall and snowmelt in relatively small closed basins, on average
probably no more than 5-15 times the area of the ponds themselves. Because these pools and playas are perched above the general
surrounding landscape, they are not generally subject to runoff from major stream systems. They typically have silty clay soils,
sometimes with sandy margins. Pools are often found within a mounded or biscuit-swale topography with Artemisia shrub-steppe or
rarely Pinus ponderosa savanna. In the northern Columbia Plateau, characteristic species are predominantly annual and diverse.
Floristically akin to California vernal pool flora (one-third), however, many of the most abundant species are not reported in
Californian pools. Characteristic species include Callitriche marginata, Camissonia tanacetifolia, Elatine spp., Epilobium densiflorum
(= Boisduvalia densiflora), Eryngium vaseyi, Juncus uncialis, Myosurus X clavicaulis, Plagiobothrys spp., Polygonum polygaloides
ssp. confertiflorum, Polygonum polygaloides ssp. polygaloides, Psilocarphus brevissimus, Psilocarphus elatior, Psilocarphus
oregonus, and Trifolium cyathiferum. Artemisia ludoviciana ssp. ludoviciana can occur on better developed soils. In northern Nevada,
most of the species by biomass are perennials and include Polygonum, Rumex, Juncus balticus, Eleocharis, Carex douglasii,
Muhlenbergia richardsonis, and Polyctenium species, in addition to Camissonia tanacetifolia and Psilocarphus brevissimus. Endemic
plant species Navarretia leucocephala ssp. diffusa and Polyctenium williamsiae may occur.
Classification Comments: This includes Bjork (1997) vernal pool annual-dominated, vernal pool perennial-dominated and rain
pools.


DESCRIPTION
Environment: Winters are colder (coldest average median temperature month in the high 20 degrees F) than California vernal pools
and are climatically defined by wet winters (November through January, sporadically so southward) and severe summer drought
(July-September), although May or June can be wet. The northernmost vernal pools are adapted to cold spring and long summer days
(18 hours).


SPATIAL CHARACTERISTICS
Size: Depressions (3-4608 square meters to a square mile; average 1600 sq.m to 10 acres), mean depth 0.47 to 1.5 m.
Adjacent Ecological Systems:
• Columbia Plateau Scabland Shrubland (CES304.770)
• Inter-Mountain Basins Big Sagebrush Steppe (CES304.778)
Adjacent Ecological System Comments: Primarily Columbia Plateau Scabland Shrubland (CES304.770) or Inter-Mountain Basins
Big Sagebrush Steppe (CES304.778) (three-tip sagebrush) rarely into ponderosa pine savanna or pinyon-juniper.


DISTRIBUTION
Range: This system is restricted to the northern Columbia Plateau ecoregion commonly called the Columbia Basin and perhaps the
Okanagan Valley in British Columbia, and to the western Great Basin.
Divisions: 304:C
Nations: CA? , US
Subnations: BC?, NV, OR, WA
Map Zones: 7:C, 8:C, 9:P, 18:C
USFS Ecomap Regions: 331A:PP, 342B:CC, 342C:CC, 342D:C?, 342H:C?, 342I:CC, M242C:CC, M333A:??
TNC Ecoregions: 6:C, 68:P
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SOURCES
References: Bjork 1997, Bjork and Dunwiddie n.d., Comer et al. 2003
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722654#references
Description Author: R. Crawford, mod. J. Morefield and G. Kittel
Version: 27 Jun 2005 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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INTER-MOUNTAIN BASINS ALKALINE CLOSED DEPRESSION (CES304.998)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Non-Diagnostic Classifiers: Saline Water Chemistry; Herbaceous; Depressional [Mineral]; Isolated Wetland [Partially Isolated];
Depression
National Mapping Codes: ESLF 9297


CONCEPT
Summary: This ecological system occurs on sites that are seasonally to semipermanently flooded, usually retaining water into the
growing season and drying completely only in drought years. Many are associated with hot and cold springs, located in basins with
internal drainage. Soils are alkaline to saline clays with hardpans. Seasonal drying exposes mudflats colonized by annual wetland
vegetation. Salt encrustations can occur on the surface in some examples of this system, and the soils are severely affected and have
poor structure. Species that typify this system are salt-tolerant and halophytic species such as Distichlis spicata, Puccinellia lemmonii,
Poa secunda, Muhlenbergia spp., Leymus triticoides (= Elymus triticoides), Schoenoplectus maritimus, Schoenoplectus americanus,
Triglochin maritima, and Salicornia spp. During exceptionally wet years, an increase in precipitation can dilute the salt concentration
in the soils of some examples of this system which may allow for less salt-tolerant species to occur. Communities found within this
system may also occur in floodplains (i.e., more open depressions), but probably should not be considered a separate system unless
they transition to areas outside the immediate floodplain. Types often occur along the margins of perennial lakes, in alkaline closed
basins, with extremely low-gradient shorelines. This system is very similar to Western Great Plains Closed Depression Wetland
(CES303.666).
Similar Ecological Systems:
• Western Great Plains Closed Depression Wetland (CES303.666)
Related Concepts:
• Other Sagebrush Types (408) (Shiflet 1994) Intersecting. Artemisia cana ssp. bolanderi shrublands are included in this ecological


system.


DESCRIPTION
Environment: This system is distinct from the freshwater depression systems by its brackish nature caused by strongly saline soils.
Salt encrustations could occur near the surface in some examples of this system.
Vegetation: Salt-tolerant and halophytic species such as Distichlis spicata typify the system.
Dynamics: Hydrology processes primarily drive this system. Increases in precipitation and/or runoff can dilute the salt concentration
and allow for less salt-tolerant species to occur. Conversion to agriculture and pastureland can also impact this system, especially
when it alters the hydrology of the system.


MEMBERSHIP
Associations:
• Distichlis spicata Herbaceous Vegetation (CEGL001770, G5)
• Eleocharis (montevidensis, palustris, quinqueflora) Seasonally Flooded Herbaceous Vegetation [Placeholder] (CEGL003050, G5)
• Eleocharis palustris - Distichlis spicata Herbaceous Vegetation (CEGL001834, G2G4)
• Eleocharis palustris - Juncus balticus Herbaceous Vegetation (CEGL001835, G2G4)
• Leymus triticoides - Poa secunda Herbaceous Vegetation (CEGL001572, G2)
• Leymus triticoides Herbaceous Vegetation (CEGL001571, G4?)
• Poa secunda - Muhlenbergia richardsonis Herbaceous Vegetation (CEGL002755, GNR)
• Puccinellia lemmonii - Poa secunda Seasonally Flooded Herbaceous Vegetation (CEGL001658, G1)
• Schoenoplectus americanus - Eleocharis palustris Herbaceous Vegetation (CEGL001585, G4)
Alliances:
• Distichlis spicata Intermittently Flooded Herbaceous Alliance (A.1332)
• Eleocharis (montevidensis, palustris, quinqueflora) Seasonally Flooded Herbaceous Alliance (A.1371)
• Eleocharis (palustris, macrostachya) Seasonally Flooded Herbaceous Alliance (A.1422)
• Leymus triticoides Temporarily Flooded Herbaceous Alliance (A.1353)
• Poa secunda Seasonally Flooded Herbaceous Alliance (A.1410)
• Schoenoplectus americanus Semipermanently Flooded Herbaceous Alliance (A.1432)


DISTRIBUTION
Range: This system can occur throughout the Columbia Plateau and the northern Great Basin but is most common in eastern Oregon
and northern Nevada. It occurs in the Wyoming basins (central Wyoming) where it is surrounded by sage steppe systems.
Divisions: 304:C
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Nations: US
Subnations: CA, ID, NV, OR, UT, WA?, WY
Map Zones: 7:P, 8:P, 9:C, 12:C, 13:?, 16:?, 17:P, 18:C, 22:C, 23:P, 24:?
USFS Ecomap Regions: 341A:??, 341D:??, 341E:??, 341G:??, 342B:CC, 342C:CC, 342D:CC, 342H:CC, 342I:CC, 342J:CC,
M261G:PP, M341A:??, M341D:??
TNC Ecoregions: 6:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.731763#references
Description Author: J. Kagan and P. Comer
Version: 29 Jan 2007 Stakeholders: West
Concept Author: J. Kagan ClassifResp: West
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INTER-MOUNTAIN BASINS INTERDUNAL SWALE WETLAND (CES304.059)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Dune (Landform); Dune field; Dune (Substrate); Temperate [Temperate Xeric]; Depressional; Isolated
Wetland [Partially Isolated]; Sand Soil Texture; W-Landscape/High Intensity; Graminoid
Non-Diagnostic Classifiers: Dune (undifferentiated); Lowland [Lowland]; Shrubland (Shrub-dominated); Herbaceous; Temperate
[Temperate Continental]; Aridic
National Mapping Codes: ESLF 9235


CONCEPT
Summary: This ecological system occurs within dune fields in the Intermountain western U.S. as small (usually less than 0.1 ha)
interdunal wetlands that occur in wind deflation areas, where sands are scoured down to the water table. Small ponds may be
associated. The water table may be perched over an impermeable layer of caliche or clay or, in the case of the Great Sand Dunes of
Colorado, a geologic dike that creates a closed basin that traps water. These wetland areas are typically dominated by common
emergent herbaceous vegetation such as species of Eleocharis, Juncus, and Schoenoplectus. Dune field ecological processes
distinguish these emergent wetlands from similar non-dune wetlands.
Classification Comments: This system was originally included within Inter-Mountain Basins Active and Stabilized Dune
(CES304.775). These small-scale wetlands were pulled out into their own system because they are isolated wetlands and support
completely different biota than the surrounding dry dunes. Many dune fields in the Great Basin are associated with playas and playa
lakes such as Washoe Lake, Great Salt Lake, and Mono Lake. At Great Sand Dunes National Monument, Colorado, isolated
interdunal swale wetlands occur where winds scour sand to expose wet sand at the water table, largely on the west side (windward) of
the main dune field. The same groundwater source also feeds springs that form intermittent creeks that are not part of this interdunal
swale system.


DESCRIPTION
Environment: Occurs in wet interdunal swales.
Vegetation: A variety of emergent herbaceous vegetation may occur including, Juncus balticus, Schoenoplectus pungens, Typha
spp., Cyperus spp., Eleocharis spp., and Salix exigua.
Dynamics: The dunes are shaped by the wind and continue to change. The size and exact location of the wet swales may change as
the sand dunes shift, due to active dune migration. Dune "blowouts" and subsequent stabilization through succession are characteristic
processes of the active dunes which surround the interdunal swales.


MEMBERSHIP
Associations:
• Carex nebrascensis Herbaceous Vegetation (CEGL001813, G4)
• Carex utriculata Herbaceous Vegetation (CEGL001562, G5)
• Juncus balticus - Carex rossii Herbaceous Vegetation (CEGL001839, G2G4)
• Juncus balticus Herbaceous Vegetation (CEGL001838, G5)
• Salicornia rubra Herbaceous Vegetation (CEGL001999, G2G3)
• Schoenoplectus acutus Herbaceous Vegetation (CEGL001840, G5)
• Schoenoplectus americanus - Carex spp. Herbaceous Vegetation (CEGL004144, GNR)
• Schoenoplectus americanus - Eleocharis palustris Herbaceous Vegetation (CEGL001585, G4)
• Schoenoplectus americanus - Eleocharis spp. Herbaceous Vegetation (CEGL001586, GNR)
• Schoenoplectus americanus Western Herbaceous Vegetation (CEGL001841, G3Q)
• Schoenoplectus maritimus Herbaceous Vegetation (CEGL001843, G4)
• Schoenoplectus pungens Herbaceous Vegetation (CEGL001587, G3G4)
• Typha (latifolia, angustifolia) Western Herbaceous Vegetation (CEGL002010, G5)
• Typha domingensis Western Herbaceous Vegetation (CEGL001845, G5?)
Alliances:
• Carex (rostrata, utriculata) Seasonally Flooded Herbaceous Alliance (A.1403)
• Carex nebrascensis Seasonally Flooded Herbaceous Alliance (A.1417)
• Juncus balticus Seasonally Flooded Herbaceous Alliance (A.1374)
• Salicornia rubra Seasonally Flooded Herbaceous Alliance (A.1818)
• Schoenoplectus acutus - (Schoenoplectus tabernaemontani) Semipermanently Flooded Herbaceous Alliance (A.1443)
• Schoenoplectus americanus Semipermanently Flooded Herbaceous Alliance (A.1432)
• Schoenoplectus maritimus Semipermanently Flooded Herbaceous Alliance (A.1444)
• Schoenoplectus pungens Semipermanently Flooded Herbaceous Alliance (A.1433)
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• Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Semipermanently Flooded Herbaceous Alliance (A.1436)
• Typha domingensis Seasonally Flooded Temperate Herbaceous Alliance (A.1392)


SPATIAL CHARACTERISTICS
Spatial Summary: Small patch.
Adjacent Ecological Systems:
• Inter-Mountain Basins Active and Stabilized Dune (CES304.775)
Adjacent Ecological System Comments: This wetland system occurs in wet swales within Inter-Mountain Basins Active and
Stabilized Dune (CES304.775).


DISTRIBUTION
Range: The system occurs in some dune fields across the Intermountain western U.S., including the Great Sand Dunes in southern
Colorado and the Pink Coral Dunes in Utah. Interdunal wetlands may also occur in dune fields in northeastern Arizona and the Great
Basin, as well as in southwestern Wyoming in the Killpecker Dunes and Ferris Dunes, and southern Idaho.
Divisions: 304:C; 306:C
Nations: US
Subnations: AZ?, CO, ID, NV, UT, WY
Map Zones: 7:P, 8:P, 9:P, 12:P, 16:?, 17:P, 18:?, 22:C, 23:?, 24:?, 28:C
USFS Ecomap Regions: 313A:PP, 321A:CC, 331J:CC, 342B:PP, 342C:PP, 342D:PP, 342H:P?, M332E:PP
TNC Ecoregions: 6:?, 10:?, 11:?, 19:?, 20:C


SOURCES
References: Bowers 1982, Bowers 1984, Bowers 1986, Brand and Sanderson 2002, Cooper and Severn 1992, Hammond 1998,
Pineada et al. 1999, Pineda 2000, Rondeau 2001, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.777819#references
Description Author: K.A. Schulz
Version: 12 May 2005 Stakeholders: West
Concept Author: Hammond (1998) ClassifResp: West
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MEDITERRANEAN CALIFORNIA COASTAL INTERDUNAL WETLAND (CES206.951)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Shallow (<15 cm) Water; Sand Subsoil Texture; Coastal Dune Mosaic; Herbaceous; Mediterranean
[Mediterranean Xeric-Oceanic]; Depressional [Pond]; Mineral: W/ A-Horizon <10 cm; Graminoid
Non-Diagnostic Classifiers: Dune field; Saturated Soil; Very Short Flooding Interval; 1-29-day hydroperiod; Short (50-100 yrs)
Persistence; Lowland [Lowland]; Slough; Swale; Isolated Wetland [Partially Isolated]; Barrier flat; Forb; Aquatic Herb
National Mapping Codes: ESLF 9262


CONCEPT
Summary: Coastal interdunal wetlands are common components of larger active and stabilized coastal dune fields, ranging from
Coos Bay, Oregon, south to San Luis Obispo County, California. They can be referred to as "slack dune ponds" when associated with
larger and deeper water or "coastal dune swales" when water is shallow, and typically occur behind active foredunes, especially where
the base of the dunes are at or near groundwater levels. They may result from active dune movement, sometimes when dunes interrupt
surface waterflow, or where extensive dune "blowouts" remove sand down to the water table. Common plant species include
Argentina anserina (= Potentilla anserina), Hydrocotyle umbellata, Euthamia occidentalis, Juncus spp., Carex obnupta, and
Sparganium spp.
Related Concepts:
• Wetlands (217) (Shiflet 1994) Broader


DISTRIBUTION
Range: Coos Bay, Oregon, south to San Luis Obispo County, California.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:P, 3:C, 4:C
USFS Ecomap Regions: 261B:CC, 263A:CC
TNC Ecoregions: 1:P, 14:C, 15:C, 16:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722730#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MEDITERRANEAN CALIFORNIA EELGRASS BED (CES206.999)


CLASSIFIERS
Classification Status: Standard


Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Saline Water Chemistry; Mediterranean [Mediterranean Pluviseasonal-Oceanic]; Mediterranean
[Mediterranean Xeric-Oceanic]; Mediterranean [Mediterranean Desertic-Oceanic]; Aquatic Herb; Marine Algae
Non-Diagnostic Classifiers: >180-day hydroperiod; Short (50-100 yrs) Persistence; Lowland [Lowland]; Herbaceous
National Mapping Codes: ESLF 9266


CONCEPT
Summary: Intertidal zones are found with clear water in bays, inlets and lagoons, typically dominated by macrophytic algae and
marine aquatic angiosperms along the temperate Pacific Coast. Subtidal portions are never exposed, while intertidal areas support
species that can tolerate exposure to the air. Common substrates include marine silts, but may also include exposed bedrock and
cobble, where many algal species become attached with holdfasts. Intertidal systems are dominated by Zostera marina (= Zostera
pacifica), Phyllospadix scouleri, Fucus distichus, Postelsia plamaeformis, and a host of green and brown algae. Adjacent subtidal
zones, where rocky substrates are common, support undersea kelp "forest."


DISTRIBUTION
Range: This system is found along the temperate Pacific Coast.
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX)
Map Zones: 2:P, 3:C, 4:C
USFS Ecomap Regions: 261B:CC, 263A:CC
TNC Ecoregions: 14:C, 15:C, 16:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722706#references
Description Author: P. Comer, mod. T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: Latin America, West
Concept Author: P. Comer ClassifResp: West
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MEDITERRANEAN CALIFORNIA SERPENTINE FEN (CES206.953)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Ultramafic; Bog and Fen Mosaic; Moss/Lichen (Nonvascular); Mediterranean [Mediterranean
Pluviseasonal-Oceanic]; Seepage-Fed Sloping; Organic Peat (>40 cm); Bryophyte; Darlingtonia californica
Non-Diagnostic Classifiers: Acidic Water; Montane; Lowland; Shrubland (Shrub-dominated); Herbaceous; Forb; Graminoid
National Mapping Codes: ESLF 9255


CONCEPT
Summary: This ecological system is found uncommonly throughout coastal lowlands and high mountains of the Klamath Mountains
and surrounding landscapes where serpentine soils are common in cool and moist environments. This system includes unique
assemblages of wetlands species restricted to serpentine and ultramafic substrates. These sites remain moist or wet throughout the year
and may have substantial Sphagnum accumulation. Some may be bogs in the sense of nutrients and moisture primarily coming from
rainfall, or more commonly they are seeps or fens maintained by groundwater discharge. Soils are acidic and often derived from
ultramafic parent materials. The acidic (6.5-6.7 pH) and nutrient-poor substrates produce severe nitrogen deficiency which favors
insectivorous plants. Characteristic plant species include Darlingtonia californica, Drosera rotundifolia, Eleocharis quinqueflora,
Eriophorum crinigerum, Carex californica, and Deschampsia caespitosa. Around the edges of these fens Chamaecyparis lawsoniana
can occur and form part of the fen. Burning is essential to maintain healthy stands. Darlingtonia fens are important habitat for rare
species that respond positively to burning. Burning at least eliminates some of the tree invaders (Pinus jeffreyi, Pseudotsuga menziesii,
Chamaecyparis lawsoniana) and maintains a high water table, essential for the fen-dependent plants.


DISTRIBUTION
Range: This system is found uncommonly throughout coastal lowlands and high mountains of the Klamath Mountains of California
and Oregon and surrounding landscapes where serpentine soils are common in cool and moist environments.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 7:P
USFS Ecomap Regions: M261A:CC, M261B:CP, M261D:CP
TNC Ecoregions: 5:C, 14:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722728#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MEDITERRANEAN CALIFORNIA SUBALPINE-MONTANE FEN (CES206.952)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Circumneutral Water; Extreme (Mineral) Rich and Iron-Rich; Bog and Fen Mosaic; Temperate [Temperate
Oceanic]; Seepage-Fed Sloping; Muck
Non-Diagnostic Classifiers: Saturated Soil; Long (>500 yrs) Persistence; Montane [Upper Montane]; Montane [Montane];
Herbaceous; Moss/Lichen (Nonvascular); Organic Peat (>40 cm); Forb; Graminoid; Bryophyte
National Mapping Codes: ESLF 9248


CONCEPT
Summary: This system is found in montane to subalpine elevations confined to specific environments defined by groundwater
discharge, soil chemistry, and peat accumulation. This system includes extreme rich fens which are quite rare. Fens form at low points
in the landscape or near slopes where groundwater intercepts the soil surface. Groundwater inflows maintain a fairly constant water
level year-round, with water at or near the surface most of the time. Constant high water levels lead to accumulation of organic
material. In addition to peat accumulation and perennially saturated soils, the extreme rich fens have distinct soil and water chemistry,
with high levels of one or more minerals such as calcium and/or magnesium. They usually occur as a mosaic of several plant
associations dominated by species of Carex, Betula, Kobresia, or Schoenoplectus. The surrounding landscape may be ringed with
other wetland systems, e.g., riparian shrublands, or a variety of upland systems from grasslands to forests.
Related Concepts:
• Wetlands (217) (Shiflet 1994) Broader


DISTRIBUTION
Range: These fens are found in montane to subalpine elevations of California mountains, in the Sierra Nevada, northwestern
California coastal mountains, and possibly the Klamath - Siskiyou mountains.
Divisions: 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 2:P, 3:C, 4:?, 6:C, 7:C, 12:P
USFS Ecomap Regions: 341D:PP, M261A:C?, M261B:C?, M261D:C?, M261E:CC
TNC Ecoregions: 5:P, 12:P, 14:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722729#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 14 Dec 2004 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MODOC BASALT FLOW VERNAL POOL (CES204.996)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Impermeable Layer; 1-29-day hydroperiod; Vernal Pool Mosaic; Depressional
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Montane [Montane]; Montane [Lower Montane]; Herbaceous;
Mediterranean [Mediterranean Xeric-Oceanic]; Temperate [Temperate Oceanic]; Isolated Wetland [Strictly Isolated]; Consolidated
National Mapping Codes: ESLF 9264


CONCEPT
Summary: This system includes shallow ephemeral water bodies found in very small depressions (typically no larger than 50 square
meters) throughout the Lassen, Klamath, and upper Pit river drainages, as well as the Devils Garden area of northern California, and
along the eastern flanks of the Columbia River Gorge along the Oregon-Washington border. These vernal pools are located on top of
massive basalt flows where soils are very thin over solid bedrock. Where soils are better developed, they trend towards Vertisols
(freeze-thaw characteristics). Characteristic species include Blennosperma nanum, Epilobium densiflorum (= Boisduvalia densiflora),
Callitriche marginata, Cicendia quadrangularis, Eryngium vaseyi, Psilocarphus brevissimus, and Sedella pumila (= Parvisedum
pumilum). Artemisia cana ssp. bolanderi can occur on better developed soils. Endemic plant species Eryngium mathiasiae, as well as
several species of Mimulus and Pogogyne, may occur.
Related Concepts:
• Wetlands (217) (Shiflet 1994) Broader


DISTRIBUTION
Range: Throughout the Lassen, Klamath, and upper Pit river drainages, as well as the Devils Garden area of northern California, and
along the eastern flanks of the Columbia River Gorge along the Oregon-Washington border.
Divisions: 204:C; 206:C
Nations: US
Subnations: CA, OR, WA
Map Zones: 1:?, 2:?, 6:?, 7:C, 8:?, 9:?, 12:?
USFS Ecomap Regions: 342B:PP, M242C:??, M261D:CP, M261G:CC
TNC Ecoregions: 4:C, 5:P


SOURCES
References: Barbour and Major 1988, Bjork 1997, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722709#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 21 Nov 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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NORTH AMERICAN ARID WEST EMERGENT MARSH (CES300.729)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: Western Great Plains (303)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Deep (>15 cm) Water; Saturated Soil; Herbaceous; Depressional [Lakeshore]; Depressional [Pond]; Mineral:
W/ A-Horizon >10 cm; Aquatic Herb; Graminoid
Non-Diagnostic Classifiers: Clay Subsoil Texture; Floodplain; Montane [Montane]; Montane [Lower Montane]; Lowland [Foothill];
Lowland [Lowland]; Marsh; Oxbow; Pond; Backwater; Temperate [Temperate Continental]; Forb; Alga; Drainage bottom
(undifferentiated)
National Mapping Codes: ESLF 9222


CONCEPT
Summary: This widespread ecological system occurs throughout much of the arid and semi-arid regions of western North America,
typically surrounded by savanna, shrub steppe, steppe, or desert vegetation. Natural marshes may occur in depressions in the
landscape (ponds, kettle ponds), as fringes around lakes, and along slow-flowing streams and rivers (such riparian marshes are also
referred to as sloughs). Marshes are frequently or continually inundated, with water depths up to 2 m. Water levels may be stable, or
may fluctuate 1 m or more over the course of the growing season. Water chemistry may include some alkaline or semi-alkaline
situations, but the alkalinity is highly variable even within the same complex of wetlands. Marshes have distinctive soils that are
typically mineral, but can also accumulate organic material. Soils have characteristics that result from long periods of anaerobic
conditions in the soils (e.g., gleyed soils, high organic content, redoximorphic features). The vegetation is characterized by herbaceous
plants that are adapted to saturated soil conditions. Common emergent and floating vegetation includes species of Scirpus and/or
Schoenoplectus, Typha, Juncus, Potamogeton, Polygonum, Nuphar, and Phalaris. This system may also include areas of relatively
deep water with floating-leaved plants (Lemna, Potamogeton, and Brasenia) and submergent and floating plants (Myriophyllum,
Ceratophyllum, and Elodea).
Classification Comments: This ecological system occurs in the arid and semi-arid regions of western North America, where
semipermanently flooded habitats are found as small patches in the matrix of a relatively dry landscape. Except for stands in the
semi-arid portions of the western Great Plains, emergent marsh found in the Great Plains should be classified into one of the Western
Great Plains depressional wetland systems.
Similar Ecological Systems:
• Western Great Plains Closed Depression Wetland (CES303.666)
• Western Great Plains Open Freshwater Depression Wetland (CES303.675)
• Western Great Plains Saline Depression Wetland (CES303.669)


MEMBERSHIP
Associations:
• Calamagrostis canadensis Western Herbaceous Vegetation (CEGL001559, G4)
• Carex nebrascensis Herbaceous Vegetation (CEGL001813, G4)
• Carex praegracilis Herbaceous Vegetation (CEGL002660, G3G4)
• Carex utriculata Herbaceous Vegetation (CEGL001562, G5)
• Carex vesicaria Herbaceous Vegetation (CEGL002661, G4Q)
• Distichlis spicata - (Scirpus nevadensis) Herbaceous Vegetation (CEGL001773, G4)
• Eleocharis (montevidensis, palustris, quinqueflora) Seasonally Flooded Herbaceous Vegetation [Placeholder] (CEGL003050, G5)
• Eleocharis palustris Herbaceous Vegetation (CEGL001833, G5)
• Glyceria borealis Herbaceous Vegetation (CEGL001569, G4)
• Juncus balticus - Carex rossii Herbaceous Vegetation (CEGL001839, G2G4)
• Juncus balticus Herbaceous Vegetation (CEGL001838, G5)
• Lemna spp. Permanently Flooded Herbaceous Vegetation (CEGL003059, G5)
• Myriophyllum sibiricum Herbaceous Vegetation (CEGL002000, GUQ)
• Nuphar lutea ssp. polysepala Herbaceous Vegetation (CEGL002001, G5)
• Phalaris arundinacea Western Herbaceous Vegetation (CEGL001474, G5)
• Phragmites australis Western North America Temperate Semi-natural Herbaceous Vegetation (CEGL001475, G5)
• Potamogeton diversifolius Herbaceous Vegetation (CEGL002007, G1?)
• Potamogeton foliosus Herbaceous Vegetation (CEGL002742, G3?)
• Potamogeton natans Herbaceous Vegetation (CEGL002925, G5?)
• Ranunculus aquatilis - Callitriche palustris Herbaceous Vegetation (CEGL001984, GU)
• Ruppia (cirrhosa, maritima) Permanently Flooded Herbaceous Vegetation [Placeholder] (CEGL003119, G1G3)
• Salicornia rubra Herbaceous Vegetation (CEGL001999, G2G3)
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• Schoenoplectus acutus - Typha latifolia - (Schoenoplectus tabernaemontani) Sandhills Herbaceous Vegetation (CEGL002030, G4)
• Schoenoplectus acutus Herbaceous Vegetation (CEGL001840, G5)
• Schoenoplectus americanus - Carex spp. Herbaceous Vegetation (CEGL004144, GNR)
• Schoenoplectus americanus - Eleocharis palustris Herbaceous Vegetation (CEGL001585, G4)
• Schoenoplectus americanus - Eleocharis spp. Herbaceous Vegetation (CEGL001586, GNR)
• Schoenoplectus americanus - Flaveria chlorifolia - (Helianthus paradoxus) Herbaceous Vegetation (CEGL004592, G1)
• Schoenoplectus americanus Western Herbaceous Vegetation (CEGL001841, G3Q)
• Schoenoplectus maritimus Herbaceous Vegetation (CEGL001843, G4)
• Schoenoplectus pungens Herbaceous Vegetation (CEGL001587, G3G4)
• Schoenoplectus tabernaemontani Temperate Herbaceous Vegetation (CEGL002623, G5)
• Sparganium angustifolium Herbaceous Vegetation (CEGL001990, G4)
• Sparganium eurycarpum Herbaceous Vegetation (CEGL003323, G4)
• Spartina gracilis Herbaceous Vegetation (CEGL001588, GU)
• Spartina pectinata Western Herbaceous Vegetation (CEGL001476, G3?)
• Stuckenia filiformis Herbaceous Vegetation (CEGL002008, GU)
• Triglochin maritima Herbaceous Vegetation (CEGL001995, GU)
• Typha (latifolia, angustifolia) Western Herbaceous Vegetation (CEGL002010, G5)
• Typha domingensis Western Herbaceous Vegetation (CEGL001845, G5?)
Alliances:
• (Potamogeton diversifolius, Stuckenia filiformis) Permanently Flooded Herbaceous Alliance (A.1763)
• Calamagrostis canadensis Seasonally Flooded Herbaceous Alliance (A.1400)
• Carex (rostrata, utriculata) Seasonally Flooded Herbaceous Alliance (A.1403)
• Carex nebrascensis Seasonally Flooded Herbaceous Alliance (A.1417)
• Carex praegracilis Seasonally Flooded Herbaceous Alliance (A.1419)
• Carex vesicaria Seasonally Flooded Herbaceous Alliance (A.2501)
• Distichlis spicata Intermittently Flooded Herbaceous Alliance (A.1332)
• Eleocharis (montevidensis, palustris, quinqueflora) Seasonally Flooded Herbaceous Alliance (A.1371)
• Eleocharis (palustris, macrostachya) Seasonally Flooded Herbaceous Alliance (A.1422)
• Glyceria borealis Semipermanently Flooded Herbaceous Alliance (A.1445)
• Juncus balticus Seasonally Flooded Herbaceous Alliance (A.1374)
• Lemna spp. Permanently Flooded Herbaceous Alliance (A.1747)
• Myriophyllum sibiricum Permanently Flooded Herbaceous Alliance (A.1761)
• Nymphaea odorata - Nuphar spp. Permanently Flooded Temperate Herbaceous Alliance (A.1984)
• Phalaris arundinacea Seasonally Flooded Herbaceous Alliance (A.1381)
• Phragmites australis Semipermanently Flooded Herbaceous Alliance (A.1431)
• Potamogeton foliosus Permanently Flooded Herbaceous Alliance (A.2518)
• Potamogeton spp. - Ceratophyllum spp. - Elodea spp. Permanently Flooded Herbaceous Alliance (A.1754)
• Ranunculus aquatilis Semipermanently Flooded Herbaceous Alliance (A.1679)
• Ruppia (cirrhosa, maritima) Permanently Flooded Herbaceous Alliance (A.1755)
• Salicornia rubra Seasonally Flooded Herbaceous Alliance (A.1818)
• Schoenoplectus acutus - (Schoenoplectus tabernaemontani) Semipermanently Flooded Herbaceous Alliance (A.1443)
• Schoenoplectus americanus Semipermanently Flooded Herbaceous Alliance (A.1432)
• Schoenoplectus maritimus Semipermanently Flooded Herbaceous Alliance (A.1444)
• Schoenoplectus pungens Semipermanently Flooded Herbaceous Alliance (A.1433)
• Sparganium angustifolium Permanently Flooded Herbaceous Alliance (A.1760)
• Sparganium eurycarpum Permanently Flooded Herbaceous Alliance (A.2598)
• Spartina gracilis Seasonally Flooded Herbaceous Alliance (A.1407)
• Spartina pectinata Temporarily Flooded Herbaceous Alliance (A.1347)
• Triglochin maritima Semipermanently Flooded Herbaceous Alliance (A.1681)
• Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Semipermanently Flooded Herbaceous Alliance (A.1436)
• Typha domingensis Seasonally Flooded Temperate Herbaceous Alliance (A.1392)


DISTRIBUTION
Range: This system occurs throughout much of the arid and semi-arid regions of western North America, extending east peripherally
into the semi-arid portions of the western Great Plains.
Divisions: 301:C; 302:C; 303:C; 304:C; 305:C; 306:C
Nations: CA, MX, US
Subnations: AB, AZ, BC, CA, CO, ID, MT, MXBC(MX), MXCH(MX), MXSO(MX), NM, NV, OR, TX, UT, WA, WY
Map Zones: 1:C, 2:C, 6:P, 7:C, 8:C, 9:C, 10:C, 12:C, 13:C, 14:C, 15:C, 16:C, 17:C, 18:C, 19:C, 20:P, 21:C, 22:C, 23:P, 24:P, 25:C,
26:C, 27:C, 28:C, 29:P, 31:?, 33:C, 34:C, 35:P, 36:P
USFS Ecomap Regions: 313A:CC, 313B:CC, 313C:C?, 313D:CC, 315A:CC, 315B:CC, 315H:CP, 321A:CC, 322A:CC, 322B:CC,
322C:CP, 331A:CP, 331B:CC, 331C:CC, 331D:CC, 331E:CC, 331F:CC, 331G:CC, 331H:CC, 331I:CC, 331J:CC, 331K:CC,
331L:CC, 331M:CC, 331N:CC, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342A:CC, 342B:CC,
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342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CP, 342I:CC, 342J:CC, M261E:CP, M261G:CC, M313A:CC, M313B:CC,
M331A:CC, M331B:C?, M331D:CC, M331E:CC, M331F:CP, M331G:CC, M331H:CC, M331I:CC, M331J:C?, M332A:CP,
M332B:C?, M332D:CC, M332E:CC, M332F:CC, M332G:C?, M333A:CP, M333C:CC, M341A:CC, M341B:CP, M341D:CC
TNC Ecoregions: 6:C, 7:C, 8:C, 9:C, 11:C, 17:C, 18:C, 19:C, 20:C, 21:C, 23:C, 24:C, 26:?, 27:C, 28:C, 29:?, 30:C, 68:C


SOURCES
References: Brown 1982, Comer et al. 2003, Cooper 1986b, Dick-Peddie 1993, Faber-Langendoen et al. 1997, Hansen et al. 1995,
Kittel et al. 1994, Neely et al. 2001, Padgett et al. 1989, Rondeau 2001, Szaro 1989, Ungar 1965, Ungar 1972
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722943#references
Description Author: NatureServe Western Ecology Team
Version: 23 Jan 2008 Stakeholders: Canada, Latin America, Midwest, Southeast, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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NORTH PACIFIC HARDPAN VERNAL POOL (CES204.859)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Herbaceous; Depressional [Vernal Pool]
Non-Diagnostic Classifiers: Lowland [Lowland]; Temperate [Temperate Oceanic]; Isolated Wetland [Strictly Isolated]
National Mapping Codes: ESLF 9225


CONCEPT
Summary: This system includes shallow ephemeral water bodies found in depressions (up to several hectares in size) among
grasslands and open woodlands throughout intermountain valleys of California, Oregon and the Gulf and San Juan islands of
Washington and British Columbia. Northern hardpan vernal pools include an indurated clay or cemented (Si or Fe) hardpan that
retains water inputs throughout some portion of the spring, but typically the depression dries down entirely into early summer months.
In the Sand Juan and Gulf islands, they are created in small depressions in bedrock. This system typically occurs with a hummocky
micro-relief. They tend to be acidic wetlands with characteristic plant species including Downingia elegans, Isoetes orcuttii, Pilularia
americana, Triteleia hyacinthina, Eleocharis spp., Eryngium petiolatum, Plagiobothrys figuratus, Plagiobothrys scouleri, Grindelia
nana, Veronica peregrina, Deschampsia danthonioides, and Callitriche spp. Due to draw-down characteristics, vernal pools typically
form concentric rings of similar vegetation. Given their relative isolation in upland-dominated landscapes, many endemic plant species
are common in California vernal pools.
Classification Comments: This system includes both duripan/hardpan and bedrock types, which are segregated in the California
systems. Decided to lump them for this system because both occur intermixed in the geographic area defined.


MEMBERSHIP
Associations:
• Eryngium petiolatum - Grindelia nana Herbaceous Vegetation (CEGL003345, G1G2)
• Eryngium petiolatum - Lasthenia glaberrima Herbaceous Vegetation (CEGL003458, G1G2)
• Plagiobothrys figuratus Vernal Pool Herbaceous Vegetation (CEGL003346, G1G2)
• Plagiobothrys scouleri - Plantago bigelovii Herbaceous Vegetation (CEGL003459, G2)
Alliances:
• Eryngium petiolatum Herbaceous Alliance (A.2625)
• Plagiobothrys spp. Herbaceous Alliance (A.2627)


DISTRIBUTION
Range: Found in depressions among grasslands and open woodlands throughout intermountain valleys of California, Oregon and the
Gulf and San Juan islands of Washington.
Divisions: 204:C
Nations: CA, US
Subnations: BC, CA, OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CP, M242A:PP, M242B:PP, M242C:PP
TNC Ecoregions: 2:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Holland and Keil 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722816#references
Description Author: C. Chappell
Version: 21 Nov 2003 Stakeholders: Canada, West
Concept Author: C. Chappell ClassifResp: West
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NORTH PACIFIC INTERTIDAL FRESHWATER WETLAND (CES204.875)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Non-Diagnostic Classifiers: Herbaceous
National Mapping Codes: ESLF 9220


CONCEPT
Summary: This system occurs throughout the coastal margin and intertidal zone of the Pacific Northwest Coast, from Cook Inlet,
Alaska, south to the central coast of Oregon. Intertidal freshwater wetlands occur as narrow strips to more extensive patches along
tidally influenced portions of rivers. There has been little vegetation data collection of this type in this region; a few studies indicate
dominant species include Picea sitchensis, Alnus rubra, Carex lyngbyei, Cornus sericea, Myriophyllum hippuroides, Typha
angustifolia, Athyrium filix-femina, and Carex lyngbyei. This system is driven by daily tidal flooding of freshwater and associated soil
saturation. Vegetation structure and composition are varied and depend on substrate characteristics and the tidal flooding regime of
particular sites. Where small areas of mudflat occur in tidally influenced freshwater areas, they are included in this intertidal
freshwater wetland and not in Temperate Pacific Freshwater Mudflat (CES200.878).


MEMBERSHIP
Associations:
• Alnus rubra / Rubus spectabilis / Carex obnupta - Lysichiton americanus Forest (CEGL003389, G3G4)
• Bidens cernua Herbaceous Vegetation [Provisional] (CEGL003324, G3)
• Carex lyngbyei Herbaceous Vegetation (CEGL003369, G4)
• Cornus sericea - Salix (hookeriana, sitchensis) Shrubland (CEGL003292, G3)
• Lilaeopsis occidentalis Herbaceous Vegetation [Provisional] (CEGL003329, G4)
• Myriophyllum hippuroides Herbaceous Vegetation [Provisional] (CEGL003331, G3)
• Picea sitchensis / Carex obnupta - Lysichiton americanus Forest (CEGL000400, G2G3)
• Picea sitchensis / Cornus sericea / Lysichiton americanus Forest (CEGL000055, G2)
• Populus balsamifera ssp. trichocarpa - Acer macrophyllum / Equisetum hyemale Forest (CEGL003406, G3)
• Populus balsamifera ssp. trichocarpa / Cornus sericea / Impatiens capensis Forest (CEGL003408, G1)
Alliances:
• Alnus rubra Seasonally Flooded Forest Alliance (A.342)
• Carex lyngbyei Tidal Herbaceous Alliance (A.2622)
• Cornus sericea Temporarily Flooded Shrubland Alliance (A.968)
• Picea sitchensis Saturated Forest Alliance (A.205)
• Picea sitchensis Temporarily Flooded Forest Alliance (A.169)
• Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance (A.311)


DISTRIBUTION
Range: This system occurs throughout the coastal margin and intertidal zone of the Pacific Northwest Coast, from Cook Inlet,
Alaska, south to the central coast of Oregon.
Divisions: 105:P; 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C
USFS Ecomap Regions: 242A:CC, M242A:CC
TNC Ecoregions: 1:C, 69:C, 70:C, 71:C, 74:C


SOURCES
References: Boggs 2000, Boggs 2002, Comer et al. 2003, Kunze 1994, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722800#references
Description Author: C. Chappell, G. Kittel
Version: 09 Feb 2005 Stakeholders: Canada, West
Concept Author: C. Chappell, G. Kittel ClassifResp: West
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NORTH PACIFIC MARITIME EELGRASS BED (CES200.882)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Herbaceous; Temperate [Temperate Oceanic]; Aquatic Herb
Non-Diagnostic Classifiers: Lowland [Lowland]
National Mapping Codes: ESLF 9230


CONCEPT
Summary: Eelgrass beds are found throughout the coastal areas of the North Pacific Coast, from southern Oregon (Coos Bay) north
into the Gulf of Alaska, Cook Inlet, and Bristol Bay coasts. Intertidal zones are found with clear water in bays, inlets and lagoons,
typically dominated by macrophytic algae and marine aquatic angiosperms along the temperate Pacific coast. Subtidal portions are
never exposed while intertidal areas support species that can tolerate exposure to the air. Common substrates include marine silts, but
may also include exposed bedrock and cobble, where many algal species become attached with holdfasts. Subtidal/lower intertidal in
clear water. Substrate is usually marine silts, but may be cobble. Beds are dominated by Zostera marina.


DISTRIBUTION
Range: This system is found throughout the coastal areas of the North Pacific Coast, from southern Oregon (Coos Bay) north into the
Gulf of Alaska, Cook Inlet, and Bristol Bay coasts.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C
USFS Ecomap Regions: 242A:CC, M242A:CC
TNC Ecoregions: 1:C, 2:C, 69:C, 70:C, 71:C, 74:C


SOURCES
References: Boggs 2002, Comer et al. 2003, Holland and Keil 1995, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722793#references
Description Author: Pat Comer, Gwen Kittel, Keith Boggs
Version: 06 Mar 2003 Stakeholders: Canada, West
Concept Author: P. Comer, G. Kittel, K. Boggs ClassifResp: West
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NORTHERN CALIFORNIA CLAYPAN VERNAL POOL (CES206.948)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Circumneutral Water; Saline Water Chemistry; Impermeable Layer; Vernal Pool Mosaic; Depressional; Forb
Non-Diagnostic Classifiers: Shallow (<15 cm) Water; Intermittent Flooding; Lowland [Foothill]; Lowland [Lowland]; Herbaceous;
Mediterranean [Mediterranean Xeric-Oceanic]; Isolated Wetland [Strictly Isolated]; Depression
National Mapping Codes: ESLF 9251


CONCEPT
Summary: These systems are shallow ephemeral water bodies found in depressions (up to several hectares in size) among grasslands
and open woodlands throughout the northern Central Valley of California. Northern claypan vernal pools include a clay hardpan that
retains water inputs throughout some portion of the spring, but typically the depression dries down entirely into early summer months.
They tend to be circumneutral to alkaline and slightly saline wetlands with characteristic plant species including Downingia bella,
Downingia insignis, Cressa truxillensis, Plagiobothrys leptocladus (= Allocarya leptoclada), Pogogyne douglasii, Eryngium
aristulatum, Veronica peregrina, Lasthenia ferrisiae, Lasthenia glaberrima, and Spergularia salina (= Spergularia marina). Due to
draw-down characteristics, vernal pools typically form concentric rings of similar forb-rich vegetation. Given their relative isolation in
upland-dominated landscapes, many endemic plant species are common in California vernal pools.
Related Concepts:
• Valley Grassland (215) (Shiflet 1994) Intersecting. The SRM valley grassland includes vernal pools and serpentine seeps occurring


in Central Valley grassland areas.


DISTRIBUTION
Range: Found in depressions among grasslands and open woodlands throughout the northern Central Valley of California.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:P, 5:C, 7:C
USFS Ecomap Regions: 262A:CC, M261C:??, M261F:??
TNC Ecoregions: 13:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722733#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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NORTHERN CALIFORNIA VOLCANIC VERNAL POOL (CES206.949)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Shallow (<15 cm) Water; Impermeable Layer; Intermittent Flooding; Vernal Pool Mosaic; Mediterranean
[Mediterranean Xeric-Oceanic]; Depressional; Forb
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Herbaceous; Isolated Wetland [Strictly Isolated];
Depression
National Mapping Codes: ESLF 9250


CONCEPT
Summary: These systems are shallow ephemeral water bodies found in very small depressions (typically no larger than 50 square
meters) throughout foothills of the southern Cascades and Sierra Nevada. They are often on solid volcanic bedrock, but also can be
found on volcanic ash flows (lahars) over bedrock. Hydrologically, they vary from flashy to more persistent hydrological regimes,
typically due to the amount and periodicity of precipitation received. Where hydrology is flashy, they fill and evaporate rapidly;
several times during the wet season. Typically these vernal pools do not support species requiring long inundation periods. Those on
volcanic ash flows are less flashy and have pools that are larger and deeper. Where short inundation periods are characteristic,
Lasthenia californica, Downingia bicornuta, Psathyrotes spp., and Sedella spp. (= Parvisedum spp.) are often present. Where longer
inundation periods are characteristic, Eryngium constancei and Eleocharis acicularis may be found.


DISTRIBUTION
Range: Throughout foothills of the southern Cascades and Sierra Nevada.
Divisions: 204:?; 206:C
Nations: US
Subnations: CA, OR
Map Zones: 6:C, 7:C
USFS Ecomap Regions: M261D:PP, M261E:PP, M261G:PP
TNC Ecoregions: 4:C, 5:P, 12:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722732#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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NORTHERN COLUMBIA PLATEAU BASALT POTHOLE PONDS (CES304.058)


CLASSIFIERS
Conf.: 3 - Weak Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Impermeable Layer; Depressional
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Herbaceous; Mediterranean [Mediterranean Xeric-Oceanic]; Temperate
[Temperate Oceanic]; Isolated Wetland [Strictly Isolated]; Consolidated
National Mapping Codes: ESLF 9233


CONCEPT
Summary: This system includes shallow freshwater water bodies found in small depressions gouged into basalt by Pleistocene
floods. These are found throughout channeled scablands of the Columbia Plateau in Washington's eastern Columbia River Gorge.
They typically occupy the bottom of a basalt cliff (1-20+ m tall) lined circular or linear depression. Characteristic shoreline vegetation
lining the aquatic environment is an emergent marsh that includes species of Scirpus and/or Schoenoplectus, Typha, Juncus,
Potamogeton, Polygonum, Nuphar, and Phalaris. This system may also include areas of relatively deep water with floating-leaved
plants (Lemna, Potamogeton, and Brasenia). Woody plants, including Populus tremuloides, Salix exigua, Crataegus douglasii, or
Rosa woodsii, are present adjacent to more northerly potholes. Ponds are within Artemisia shrub-steppe and Pinus ponderosa savanna
or woodland. The wetland vegetation occupies a narrow zone (0.5-10 m) between open water and upland vegetation.
Classification Comments: This may be a subset of North American Arid West Emergent Marsh (CES300.729), or it could be a
freshwater aquatic system with primarily zoological species composition (amphibians and invertebrates).


MEMBERSHIP
Associations:
• Carex utriculata Herbaceous Vegetation (CEGL001562, G5)
• Carex vesicaria Herbaceous Vegetation (CEGL002661, G4Q)
• Juncus balticus Herbaceous Vegetation (CEGL001838, G5)
• Lemna spp. Permanently Flooded Herbaceous Vegetation (CEGL003059, G5)
• Nuphar lutea ssp. polysepala Herbaceous Vegetation (CEGL002001, G5)
• Phalaris arundinacea Western Herbaceous Vegetation (CEGL001474, G5)
• Phragmites australis Western North America Temperate Semi-natural Herbaceous Vegetation (CEGL001475, G5)
• Schoenoplectus acutus Herbaceous Vegetation (CEGL001840, G5)
• Schoenoplectus americanus Western Herbaceous Vegetation (CEGL001841, G3Q)
• Schoenoplectus maritimus Herbaceous Vegetation (CEGL001843, G4)
• Schoenoplectus tabernaemontani Temperate Herbaceous Vegetation (CEGL002623, G5)
• Typha (latifolia, angustifolia) Western Herbaceous Vegetation (CEGL002010, G5)
Alliances:
• Carex (rostrata, utriculata) Seasonally Flooded Herbaceous Alliance (A.1403)
• Carex vesicaria Seasonally Flooded Herbaceous Alliance (A.2501)
• Juncus balticus Seasonally Flooded Herbaceous Alliance (A.1374)
• Lemna spp. Permanently Flooded Herbaceous Alliance (A.1747)
• Nymphaea odorata - Nuphar spp. Permanently Flooded Temperate Herbaceous Alliance (A.1984)
• Phalaris arundinacea Seasonally Flooded Herbaceous Alliance (A.1381)
• Phragmites australis Semipermanently Flooded Herbaceous Alliance (A.1431)
• Schoenoplectus acutus - (Schoenoplectus tabernaemontani) Semipermanently Flooded Herbaceous Alliance (A.1443)
• Schoenoplectus americanus Semipermanently Flooded Herbaceous Alliance (A.1432)
• Schoenoplectus maritimus Semipermanently Flooded Herbaceous Alliance (A.1444)
• Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Semipermanently Flooded Herbaceous Alliance (A.1436)


SPATIAL CHARACTERISTICS
Size: Depressions (50-10,000 sq m)
Adjacent Ecological System Comments: Primarily Inter-Mountain Basins Big Sagebrush Steppe (CES304.778) and Columbia
Plateau Scabland Shrubland (CES304.770).


DISTRIBUTION
Range: Restricted to the northern Columbia Plateau ecoregion commonly called the Columbia Basin.
Divisions: 304:C
Nations: US
Subnations: OR, WA
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Map Zones: 7:C, 8:C, 9:P
USFS Ecomap Regions: 342H:CP, 342I:CC, M333A:??
TNC Ecoregions: 6:C, 68:P


SOURCES
References: Comer et al. 2003
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722653#references
Description Author: R. Crawford
Version: 08 Sep 2005 Stakeholders: West
Concept Author: R. Crawford ClassifResp: West
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TEMPERATE PACIFIC FRESHWATER AQUATIC BED (CES200.876)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Herbaceous; Temperate [Temperate Continental]; Depressional [Pond]; Aquatic Herb
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Lowland [Foothill]; Lowland [Lowland]
National Mapping Codes: ESLF 9219


CONCEPT
Summary: Freshwater aquatic beds are found throughout the humid temperate regions of the Pacific Coast of North America. They
are small patch in size, confined to lakes, ponds, and slow-moving portions of rivers and streams. In large bodies of water, they are
usually restricted to the littoral region where penetration of light is the limiting factor for growth. A variety of rooted or floating
aquatic herbaceous species may dominate, including Azolla spp., Nuphar lutea, Polygonum spp., Potamogeton spp., Ranunculus spp.,
and Wolffia spp. Submerged vegetation, such as Myriophyllum spp., Ceratophyllum spp., and Elodea spp., is often present. These
communities occur in water too deep for emergent vegetation.
Related Concepts:
• Wetlands (217) (Shiflet 1994) Broader


MEMBERSHIP
Associations:
• Brasenia schreberi Herbaceous Vegetation (CEGL004527, G4?)
• Callitriche heterophylla Herbaceous Vegetation [Provisional] (CEGL003301, G5)
• Ceratophyllum demersum Western Herbaceous Vegetation [Provisional] (CEGL004017, G5)
• Elodea canadensis Herbaceous Vegetation [Provisional] (CEGL003303, G5)
• Fontinalis antipyretica (var. antipyretica, var. oregonensis) Nonvascular Vegetation (CEGL003304, G5)
• Lemna minor Herbaceous Vegetation (CEGL003305, G5)
• Menyanthes trifoliata Herbaceous Vegetation [Provisional] (CEGL003410, G5)
• Nuphar lutea ssp. polysepala Herbaceous Vegetation (CEGL002001, G5)
• Polygonum amphibium Permanently Flooded Herbaceous Vegetation [Placeholder] (CEGL002002, G5)
• Ranunculus aquatilis Herbaceous Vegetation [Provisional] (CEGL003307, G5)
• Ranunculus lobbii Herbaceous Vegetation [Provisional] (CEGL003308, G2)
• Schoenoplectus subterminalis Herbaceous Vegetation [Provisional] (CEGL003309, G3)
• Utricularia macrorhiza Herbaceous Vegetation [Provisional] (CEGL003310, G5)
• Wolffia (borealis, columbiana) Herbaceous Vegetation [Provisional] (CEGL003311, G4)
Alliances:
• Brasenia schreberi Permanently Flooded Herbaceous Alliance (A.1742)
• Fontinalis spp. Saturated Nonvascular Alliance (A.2628)
• Lemna spp. Permanently Flooded Herbaceous Alliance (A.1747)
• Nymphaea odorata - Nuphar spp. Permanently Flooded Temperate Herbaceous Alliance (A.1984)
• Polygonum spp. (section Persicaria) Seasonally Flooded Herbaceous Alliance (A.1881)
• Potamogeton spp. - Ceratophyllum spp. - Elodea spp. Permanently Flooded Herbaceous Alliance (A.1754)


DISTRIBUTION
Range: Throughout the humid temperate regions of Pacific Coast of North America.
Divisions: 204:C; 206:C
Nations: CA, US
Subnations: AK, BC, CA, OR, WA
Map Zones: 1:C, 2:P, 3:C, 4:C, 6:P, 7:C, 8:C, 9:C, 10:C
USFS Ecomap Regions: 242A:CC, 242B:CC, 342I:??, M242A:CC, M242B:CC, M242C:CP, M242D:CC, M261G:CC
TNC Ecoregions: 1:C, 14:C, 15:C, 69:C, 70:C, 71:C, 74:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Holland and Keil 1995, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722799#references
Description Author: G. Kittel, P. Comer, C. Chappell, K. Boggs
Version: 21 Nov 2003 Stakeholders: Canada, West
Concept Author: G. Kittel, P. Comer, C. Chappell, K. Boggs ClassifResp: West
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TEMPERATE PACIFIC FRESHWATER EMERGENT MARSH (CES200.877)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Herbaceous; Temperate [Temperate Continental]; Depressional [Pond]
Non-Diagnostic Classifiers: 30-180-day hydroperiod; Montane [Montane]; Montane [Lower Montane]; Lowland [Foothill];
Lowland [Lowland]; Depressional [Lakeshore]; Depressional [Sinkhole]
National Mapping Codes: ESLF 9260


CONCEPT
Summary: Freshwater marshes are found at all elevations below timberline throughout the temperate Pacific Coast and mountains of
western North America. In the Pacific Northwest, they are mostly small patch, confined to limited areas in suitable floodplain or basin
topography. They are mostly semipermanently flooded, but some marshes have seasonal hydrologic flooding. Water is at or above the
surface for most of the growing season. Soils are muck or mineral, and water is high-nutrient. By definition, freshwater marshes are
dominated by emergent herbaceous species, mostly graminoids (Carex, Scirpus and/or Schoenoplectus, Eleocharis, Juncus, Typha
latifolia) but also some forbs. Occurrences of this system typically are found in a mosaic with other wetland systems. It is often found
along the borders of ponds, lakes or reservoirs that have more open basins and a permanent water source throughout all or most of the
year. Some of the specific communities will also be found in the floodplain systems where more extensive bottomlands remain.
Common emergent and floating vegetation includes species of Scirpus and/or Schoenoplectus, Typha, Eleocharis, Sparganium,
Sagittaria, Bidens, Cicuta, Rorippa, Mimulus, and Phalaris. In relatively deep water, there may be occurrences of the freshwater
aquatic bed system, where there are floating-leaved genera such as Lemna, Potamogeton, Polygonum, Nuphar, Hydrocotyle, and
Brasenia. A consistent source of freshwater is essential to the function of these systems.
Related Concepts:
• Wetlands (217) (Shiflet 1994) Broader


MEMBERSHIP
Associations:
• Bidens cernua Herbaceous Vegetation [Provisional] (CEGL003324, G3)
• Carex exsiccata Herbaceous Vegetation [Provisional] (CEGL003312, G2G3)
• Carex obnupta - Argentina egedii ssp. egedii Herbaceous Vegetation (CEGL001820, G4)
• Carex obnupta - Juncus patens Herbaceous Vegetation (CEGL003379, G3)
• Carex obnupta Herbaceous Vegetation (CEGL003313, G4)
• Carex utriculata Herbaceous Vegetation (CEGL001562, G5)
• Dulichium arundinaceum Seasonally Flooded Herbaceous Vegetation (CEGL001831, G3)
• Equisetum fluviatile Herbaceous Vegetation (CEGL002746, G4)
• Juncus balticus - Carex obnupta Herbaceous Vegetation [Provisional] (CEGL003413, G4)
• Juncus effusus var. brunneus Pacific Coast Herbaceous Vegetation (CEGL003317, G5)
• Oenanthe sarmentosa Herbaceous Vegetation [Provisional] (CEGL003319, G4)
• Paspalum distichum Herbaceous Vegetation [Provisional] (CEGL003320, G3)
• Sagittaria latifolia Herbaceous Vegetation [Provisional] (CEGL003321, G3)
• Schoenoplectus acutus Herbaceous Vegetation (CEGL001840, G5)
• Schoenoplectus tabernaemontani Temperate Herbaceous Vegetation (CEGL002623, G5)
• Scirpus microcarpus Herbaceous Vegetation (CEGL003322, G4)
• Sparganium angustifolium Herbaceous Vegetation (CEGL001990, G4)
• Sparganium eurycarpum Herbaceous Vegetation (CEGL003323, G4)
• Typha (latifolia, angustifolia) Western Herbaceous Vegetation (CEGL002010, G5)
Alliances:
• Carex (rostrata, utriculata) Seasonally Flooded Herbaceous Alliance (A.1403)
• Carex obnupta Seasonally Flooded Herbaceous Alliance (A.2582)
• Dulichium arundinaceum Seasonally Flooded Herbaceous Alliance (A.1398)
• Equisetum fluviatile Semipermanently Flooded Herbaceous Alliance (A.1678)
• Juncus effusus Seasonally Flooded Herbaceous Alliance (A.1375)
• Schoenoplectus acutus - (Schoenoplectus tabernaemontani) Semipermanently Flooded Herbaceous Alliance (A.1443)
• Scirpus microcarpus Herbaceous Alliance (A.2619)
• Sparganium angustifolium Permanently Flooded Herbaceous Alliance (A.1760)
• Sparganium eurycarpum Permanently Flooded Herbaceous Alliance (A.2598)
• Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Semipermanently Flooded Herbaceous Alliance (A.1436)
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DISTRIBUTION
Range: This system occurs throughout the temperate Pacific Coast and coastal mountains of western North America, from southern
coastal California north into coastal areas of British Columbia and Alaska.
Divisions: 204:C; 206:C
Nations: CA, US
Subnations: AK, BC, CA, OR, WA
Map Zones: 1:C, 2:C, 3:C, 4:C, 6:P, 7:C, 8:P, 9:P
USFS Ecomap Regions: 242A:CC, 242B:CC, 342B:CC, 342H:CP, 342I:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC,
M261D:CC, M261G:CC, M332G:CC
TNC Ecoregions: 1:C, 2:C, 3:C, 4:C, 12:P, 13:C, 14:C, 15:C, 16:C, 69:C, 70:C, 81:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Holland and Keil 1995, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722798#references
Description Author: C. Chappell and G. Kittel
Version: 09 Feb 2005 Stakeholders: Canada, West
Concept Author: C. Chappell and G. Kittel ClassifResp: West
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TEMPERATE PACIFIC SUBALPINE-MONTANE WET MEADOW (CES200.998)


CLASSIFIERS
Classification Status: Standard


Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: 30-180-day hydroperiod; Herbaceous; Muck; Graminoid
Non-Diagnostic Classifiers: Circumneutral Water; Montane; Temperate [Temperate Oceanic]; Depressional; Riverine / Alluvial
National Mapping Codes: ESLF 9265


CONCEPT
Summary: Montane and subalpine wet meadows occur in open wet depressions, basins and flats among montane and subalpine
forests from California's Transverse and Peninsular ranges north to the Alaskan coastal forests at varying elevations depending on
latitude. Sites are usually seasonally wet, often drying by late summer, and many occur in a tension zone between perennial wetlands
and uplands, where water tables fluctuate in response to long-term climatic cycles. They may have surface water for part of the year,
but depths rarely exceed a few centimeters. Soils are mostly mineral and may show typical hydric soil characteristics, and shallow
organic soils may occur as inclusions. This system often occurs as a mosaic of several plant associations with varying dominant
herbaceous species that may include Camassia quamash, Carex bolanderi, Carex utriculata, Carex exsiccata, Dodecatheon jeffreyi,
Glyceria striata (= Glyceria elata), Carex nigricans, Calamagrostis canadensis, Juncus nevadensis, Caltha leptosepala ssp. howellii,
Veratrum californicum, and Scirpus and/or Schoenoplectus spp. Trees occur peripherally or on elevated microsites and include Picea
engelmannii, Abies lasiocarpa, Abies amabilis, Tsuga mertensiana, and Chamaecyparis nootkatensis. Common shrubs may include
Salix spp., Vaccinium uliginosum, Betula nana, and Vaccinium macrocarpon. Wet meadows are tightly associated with snowmelt and
typically are not subjected to high disturbance events such as flooding.
Classification Comments: Rocky Mountain Alpine-Montane Wet Meadow (CES306.812) occurs to the east of the coastal and
Sierran mountains, in the semi-arid interior regions of western North America. Boreal wet meadow systems occur further north and
east in boreal regions where the climatic regime is generally colder than that of the Rockies or Pacific Northwest regions. Floristics of
these three systems are somewhat similar, but there are differences related to biogeographic affinities of the species composing the
vegetation.
Related Concepts:
• Alpine Grassland (213) (Shiflet 1994) Broader. SRM type 213 includes all alpine communities in Sierra, Klamath and California


Cascades, both herbaceous and shrub dominated, and wet meadows.
• Montane Meadows (216) (Shiflet 1994) Broader
• Wetlands (217) (Shiflet 1994) Broader


MEMBERSHIP
Associations:
• Calamagrostis canadensis Western Herbaceous Vegetation (CEGL001559, G4)
• Carex amplifolia Herbaceous Vegetation (CEGL003427, G3)
• Carex aquatilis Herbaceous Vegetation (CEGL001802, G5)
• Carex lasiocarpa Herbaceous Vegetation (CEGL001810, G4?)
• Carex nebrascensis - Carex microptera Herbaceous Vegetation (CEGL001815, G3G4)
• Carex nebrascensis Herbaceous Vegetation (CEGL001813, G4)
• Carex nigricans - Erythronium montanum Herbaceous Vegetation (CEGL001817, G4)
• Carex nigricans - Luetkea pectinata Herbaceous Vegetation (CEGL001819, G4)
• Carex nigricans Herbaceous Vegetation (CEGL001816, G4)
• Carex scopulorum Herbaceous Vegetation (CEGL001822, G5)
• Carex simulata Herbaceous Vegetation (CEGL001825, G4)
• Deschampsia caespitosa Herbaceous Vegetation (CEGL001599, G4)
• Eleocharis acicularis Herbaceous Vegetation (CEGL001832, G4?)
• Eleocharis palustris Herbaceous Vegetation (CEGL001833, G5)
• Juncus balticus Herbaceous Vegetation (CEGL001838, G5)
• Senecio triangularis - Mimulus guttatus Herbaceous Vegetation (CEGL001988, G3?)
• Senecio triangularis - Veratrum californicum Herbaceous Vegetation (CEGL001989, G4)
• Vaccinium uliginosum / Deschampsia caespitosa Dwarf-shrubland (CEGL001250, G2)
• Veratrum californicum - Juncus nevadensis Herbaceous Vegetation (CEGL001946, G3G4)
Alliances:
• Calamagrostis canadensis Seasonally Flooded Herbaceous Alliance (A.1400)
• Carex amplifolia Saturated Herbaceous Alliance (A.2584)
• Carex aquatilis Seasonally Flooded Herbaceous Alliance (A.1404)
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• Carex lasiocarpa Seasonally Flooded Herbaceous Alliance (A.1415)
• Carex nebrascensis Seasonally Flooded Herbaceous Alliance (A.1417)
• Carex nigricans Seasonally Flooded Herbaceous Alliance (A.1418)
• Carex scopulorum Seasonally Flooded Herbaceous Alliance (A.1420)
• Carex simulata Saturated Herbaceous Alliance (A.1469)
• Deschampsia caespitosa Seasonally Flooded Herbaceous Alliance (A.1408)
• Eleocharis (palustris, macrostachya) Seasonally Flooded Herbaceous Alliance (A.1422)
• Eleocharis acicularis Seasonally Flooded Herbaceous Alliance (A.1421)
• Juncus balticus Seasonally Flooded Herbaceous Alliance (A.1374)
• Senecio triangularis Semipermanently Flooded Herbaceous Alliance (A.1680)
• Senecio triangularis Temporarily Flooded Herbaceous Alliance (A.1667)
• Vaccinium uliginosum Saturated Dwarf-shrubland Alliance (A.1123)
• Veratrum californicum Temporarily Flooded Herbaceous Alliance (A.1663)


DISTRIBUTION
Range: This system is found from California's Transverse and Peninsular ranges north to the Alaskan coastal forests at varying
elevations depending on latitude.
Divisions: 204:C; 206:C
Nations: CA, US
Subnations: AK, BC, CA, NV, OR, WA
Map Zones: 1:C, 2:C, 3:C, 4:C, 6:C, 7:C, 8:?, 9:P, 12:?
USFS Ecomap Regions: 262A:PP, 263A:PP, 322A:CC, 331A:PP, 341D:CC, 342B:C?, 342H:CC, 342I:CP, M242A:CC,
M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261B:CC, M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions: 3:C, 4:C, 5:C, 12:C, 16:C, 69:C, 81:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722707#references
Description Author: P. Comer, mod. G. Kittel and C. Chappell
Version: 31 Mar 2005 Stakeholders: Canada, West
Concept Author: P. Comer ClassifResp: West
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TEMPERATE PACIFIC TIDAL SALT AND BRACKISH MARSH (CES200.091)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Diagnostic Classifiers: Saline Water Chemistry; 30-180-day hydroperiod; Temperate [Temperate Hyperoceanic]; Temperate
[Temperate Oceanic]; Tidal / Estuarine [Haline]; Tidal / Estuarine [Oligohaline]
National Mapping Codes: ESLF 9281


CONCEPT
Summary: Intertidal salt and brackish marshes are found throughout the Pacific Coast, from south-central Alaska to the central
California coast. They are primarily associated with estuaries or coastal lagoons. Salt marshes are limited to bays and behind sand
spits or other locations protected from wave action. Typically these areas form with a mixture of inputs from freshwater sources into
coastal saltwater, so they commonly co-occur with brackish marshes. This is a small-patch system, confined to specific environments
defined by ranges of salinity, tidal inundation regime, and soil texture. Patches usually occur as zonal mosaics of multiple
communities. They vary in location and abundance with daily and seasonal dynamics of freshwater input from inland balanced against
evaporation and tidal flooding of saltwater. Summer-dry periods result in decreased freshwater inputs from inland. Hypersaline
environments within salt marshes occur in "salt pans" where tidal water collects and evaporates. Characteristic plant species include
Distichlis spicata, Monanthochloe littoralis, Limonium californicum, Jaumea carnosa, Salicornia spp., Suaeda spp., Batis maritima,
and Triglochin spp. Low marshes are located in areas that flood every day and are dominated by a variety of low-growing forbs and
low to medium-height graminoids, especially Salicornia virginica, Distichlis spicata, Schoenoplectus maritimus (= Scirpus
maritimus), Schoenoplectus americanus (= Scirpus americanus), Carex lyngbyei, and Triglochin maritima. High marshes are located
in areas that flood infrequently and are dominated by medium-tall graminoids and low forbs, especially Deschampsia caespitosa,
Argentina egedii, Juncus balticus, and Symphyotrichum subspicatum (= Aster subspicatus). Transition zone (slightly brackish)
marshes are often dominated by Typha spp. or Schoenoplectus acutus. Atriplex prostrata (= Atriplex triangularis), Juncus mexicanus,
Phragmites spp., Cordylanthus spp., and Lilaeopsis masonii are important species in California. The invasive weed Lepidium
latifolium is a problem in many of these marshes. Rare plant species include Cordylanthus maritimus ssp. maritimus.
Classification Comments: Discussions with John Christy and Todd Keeler-Wolf led us to conclude to lump all West Coast salt and
brackish marshes into one system because they co-occur so intimately and frequently, are not readily distinguished without detailed
on-the-ground surveys, and are totally intergradient (seemingly continuous variation) in terms of degree of salinity and resulting
vegetation.
Related Concepts:
• Wetlands (217) (Shiflet 1994) Broader


MEMBERSHIP
Associations:
• Argentina egedii - Juncus balticus Herbaceous Vegetation (CEGL003382, G3G4)
• Argentina egedii - Symphyotrichum subspicatum Herbaceous Vegetation (CEGL003288, G3G4)
• Carex lyngbyei - (Distichlis spicata, Triglochin maritima) Herbaceous Vegetation (CEGL003285, G4)
• Carex lyngbyei - Argentina egedii Herbaceous Vegetation (CEGL003289, G4)
• Carex lyngbyei Herbaceous Vegetation (CEGL003369, G4)
• Deschampsia caespitosa - (Carex lyngbyei, Distichlis spicata) Herbaceous Vegetation (CEGL003357, G3G4)
• Deschampsia caespitosa - Argentina egedii Herbaceous Vegetation (CEGL003383, G3G4)
• Deschampsia caespitosa - Sidalcea hendersonii Herbaceous Vegetation (CEGL003384, G2)
• Distichlis spicata - (Salicornia virginica) Herbaceous Vegetation (CEGL003356, G4)
• Distichlis spicata - Frankenia salina - Jaumea carnosa Herbaceous Vegetation (CEGL003462, G3)
• Festuca rubra - (Argentina egedii) Herbaceous Vegetation (CEGL003424, G1)
• Glaux maritima Herbaceous Vegetation [Provisional] (CEGL003286, G3)
• Salicornia (bigelovii, virginica) Tidal Herbaceous Vegetation [Provisional] (CEGL003123, GNRQ)
• Salicornia virginica - Distichlis spicata - Triglochin maritima - (Jaumea carnosa) Herbaceous Vegetation (CEGL003366, G3)
• Salicornia virginica Herbaceous Vegetation (CEGL003380, G3G4)
• Schoenoplectus (americanus, pungens) Tidal Herbaceous Vegetation [Provisional] (CEGL003367, G3)
• Schoenoplectus maritimus Tidal Herbaceous Vegetation [Provisional] (CEGL003287, G3)
• Triglochin maritima - (Salicornia virginica) Herbaceous Vegetation (CEGL003381, G4)
Alliances:
• Argentina egedii Tidal Herbaceous Alliance (A.2621)
• Carex lyngbyei Tidal Herbaceous Alliance (A.2622)
• Deschampsia caespitosa Tidal Herbaceous Alliance (A.2623)
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• Distichlis spicata Intermittently Flooded Herbaceous Alliance (A.1332)
• Distichlis spicata Pacific Coast Tidal Herbaceous Alliance (A.2666)
• Festuca rubra Tidal Herbaceous Alliance (A.2583)
• Salicornia virginica Tidal Herbaceous Alliance (A.2618)
• Sarcocornia pacifica - (Distichlis spicata, Salicornia spp.) Tidal Herbaceous Alliance (A.1704)


DISTRIBUTION
Range: This system is found throughout the Pacific Coast, from south-central Alaska to the California coast.
Divisions: 204:C
Nations: CA, MX, US
Subnations: AK, BC, CA, MXBC(MX), OR, WA
Map Zones: 1:C, 2:C, 3:C, 4:C
USFS Ecomap Regions: 242A:CC, 261B:CC, 263A:CC, M242A:CC
TNC Ecoregions: 1:C, 2:C, 3:C, 14:C, 15:C, 16:C, 69:C, 70:C, 71:C


SOURCES
References: Barbour and Major 1988, Boggs 2002, Chappell and Christy 2004, Holland and Keil 1995, Sawyer and Keeler-Wolf
1995, Viereck et al. 1992, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.768145#references
Description Author: K. Boggs, C. Chappell, G. Kittel, mod. T. Keeler-Wolf, M.S. Reid
Version: 25 Apr 2006 Stakeholders: Canada, Latin America, West
Concept Author: K. Boggs, C. Chappell, G. Kittel ClassifResp: West
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WILLAMETTE VALLEY WET PRAIRIE (CES204.874)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Wetland
Non-Diagnostic Classifiers: Saturated Soil; Lowland [Lowland]; Herbaceous; Extensive Wet Flat; Isolated Wetland [Partially
Isolated]
National Mapping Codes: ESLF 9221


CONCEPT
Summary: This system is largely restricted to the Willamette Valley of Oregon and adjacent Washington. It is nearly extirpated from
the Puget Trough of Washington. These are high-nutrient wetlands that are temporarily to seasonally flooded. They are dominated
primarily by graminoids, especially Deschampsia caespitosa, Camassia quamash, Carex densa, and Carex unilateralis, and to a lesser
degree by forbs (e.g., Isoetes nuttallii) or shrubs (e.g., Rosa nutkana). Wet prairies historically covered large areas of the Willamette
Valley where they were maintained by a combination of wetland soil hydrology and frequent burning. They have been reduced to tiny
fragments of their former extent.


MEMBERSHIP
Associations:
• Camassia quamash Wet Prairie Herbaceous Vegetation (CEGL003341, G3)
• Carex aperta Herbaceous Vegetation (CEGL001801, G1?)
• Carex densa - Deschampsia caespitosa Herbaceous Vegetation [Provisional] (CEGL003455, G2)
• Carex densa - Eleocharis palustris Herbaceous Vegetation [Provisional] (CEGL003456, G3)
• Deschampsia caespitosa - Danthonia californica Herbaceous Vegetation (CEGL001604, G2)
• Eleocharis palustris - Carex unilateralis Herbaceous Vegetation (CEGL003411, G2)
• Eleocharis palustris Herbaceous Vegetation (CEGL001833, G5)
• Isoetes nuttallii Herbaceous Vegetation (CEGL003343, G3)
• Rosa nutkana / Deschampsia caespitosa Shrubland [Provisional] (CEGL003344, G2)
• Rosa nutkana / Oenanthe sarmentosa Shrubland [Provisional] (CEGL003457, G1)
Alliances:
• Camassia (cusickii, quamash) Seasonally Flooded Herbaceous Alliance (A.2587)
• Carex aperta Saturated Herbaceous Alliance (A.1468)
• Deschampsia caespitosa Temporarily Flooded Herbaceous Alliance (A.1355)
• Eleocharis (palustris, macrostachya) Seasonally Flooded Herbaceous Alliance (A.1422)
• Isoetes (bolanderi, tenella, occidentalis, nuttallii) Permanently Flooded Herbaceous Alliance (A.1746)


DISTRIBUTION
Range: Restricted to the Willamette Valley of Oregon and adjacent Washington.
Divisions: 204:C
Nations: US
Subnations: OR, WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: 242A:CC, 242B:CC, M242A:??, M261A:CC, M261D:C?
TNC Ecoregions: 2:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722801#references
Description Author: C. Chappell
Version: 21 Nov 2003 Stakeholders: West
Concept Author: C. Chappell ClassifResp: West
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MIXED UPLAND AND WETLAND


1153 INTER-MOUNTAIN BASINS GREASEWOOD FLAT (CES304.780)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Mixed Upland and Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers: Lowland [Lowland]; Shrubland (Shrub-dominated); Toeslope/Valley Bottom; Alkaline Soil; Deep Soil;
Xeromorphic Shrub
Non-Diagnostic Classifiers: Deep (>15 cm) Water; Alluvial flat; Alluvial plain; Alluvial terrace; Temperate [Temperate
Continental]; Depressional; Isolated Wetland [Partially Isolated]; Saline Substrate Chemistry; Sarcobatus vermiculatus
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Evergreen shrubland
National Mapping Codes: EVT 2153; ESLF 9103; ESP 1153


CONCEPT
Summary: This ecological system occurs throughout much of the western U.S. in Intermountain basins and extends onto the western
Great Plains and into central Montana. It typically occurs near drainages on stream terraces and flats or may form rings around more
sparsely vegetated playas. Sites typically have saline soils, a shallow water table and flood intermittently, but remain dry for most
growing seasons. The water table remains high enough to maintain vegetation, despite salt accumulations. This system usually occurs
as a mosaic of multiple communities, with open to moderately dense shrublands dominated or codominated by Sarcobatus
vermiculatus. Other shrubs that may be present to codominant in some occurrences include Atriplex canescens, Atriplex confertifolia,
Atriplex gardneri, Artemisia tridentata ssp. wyomingensis, Artemisia tridentata ssp. tridentata, Artemisia cana ssp. cana, or
Krascheninnikovia lanata. Occurrences are often surrounded by mixed salt desert scrub or big sagebrush shrublands. The herbaceous
layer, if present, is usually dominated by graminoids. There may be inclusions of Sporobolus airoides, Pascopyrum smithii, Distichlis
spicata (where water remains ponded the longest), Calamovilfa longifolia, Poa pratensis, Puccinellia nuttalliana, or Eleocharis
palustris herbaceous types.
Similar Ecological Systems:
• Inter-Mountain Basins Wash (CES304.781)
Related Concepts:
• Salt Desert Shrub (414) (Shiflet 1994) Broader
• Saltbush - Greasewood (501) (Shiflet 1994) Intersecting


MEMBERSHIP
Associations:
• Atriplex confertifolia - Sarcobatus vermiculatus Shrubland (CEGL001313, G5)
• Distichlis spicata - (Scirpus nevadensis) Herbaceous Vegetation (CEGL001773, G4)
• Distichlis spicata - Lepidium perfoliatum Herbaceous Vegetation (CEGL001772, GNA)
• Distichlis spicata - Mixed Herb Herbaceous Vegetation (CEGL001771, G3G5)
• Distichlis spicata Herbaceous Vegetation (CEGL001770, G5)
• Eleocharis palustris Herbaceous Vegetation (CEGL001833, G5)
• Ericameria nauseosa / Sporobolus airoides Shrubland (CEGL002918, G3Q)
• Leymus cinereus - Distichlis spicata Herbaceous Vegetation (CEGL001481, G3)
• Leymus cinereus Bottomland Herbaceous Vegetation (CEGL001480, G1)
• Leymus cinereus Herbaceous Vegetation (CEGL001479, G2G3Q)
• Puccinellia nuttalliana Herbaceous Vegetation (CEGL001799, G3?)
• Salicornia rubra Herbaceous Vegetation (CEGL001999, G2G3)
• Sarcobatus vermiculatus - Atriplex parryi / Distichlis spicata Shrubland (CEGL002764, GNR)
• Sarcobatus vermiculatus - Psorothamnus polydenius Shrubland (CEGL002763, GNR)
• Sarcobatus vermiculatus / Achnatherum hymenoides Shrubland (CEGL001373, G4)
• Sarcobatus vermiculatus / Artemisia tridentata Shrubland (CEGL001359, G4)
• Sarcobatus vermiculatus / Atriplex confertifolia - (Picrothamnus desertorum, Suaeda moquinii) Shrubland (CEGL001371, G5?)
• Sarcobatus vermiculatus / Atriplex gardneri Shrubland (CEGL001360, G4?)
• Sarcobatus vermiculatus / Bouteloua gracilis Shrubland (CEGL001361, G1Q)
• Sarcobatus vermiculatus / Distichlis spicata Shrubland (CEGL001363, G4)
• Sarcobatus vermiculatus / Elymus elymoides - Pascopyrum smithii Shrubland (CEGL001365, G2?)
• Sarcobatus vermiculatus / Elymus elymoides Shrubland (CEGL001372, G4)
• Sarcobatus vermiculatus / Juncus balticus Sparse Vegetation (CEGL002919, G3?)
• Sarcobatus vermiculatus / Leymus cinereus Shrubland (CEGL001366, G3)
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• Sarcobatus vermiculatus / Nitrophila occidentalis - Suaeda moquinii Shrubland (CEGL001369, G5?)
• Sarcobatus vermiculatus / Pascopyrum smithii - (Elymus lanceolatus) Shrub Herbaceous Vegetation (CEGL001508, G4)
• Sarcobatus vermiculatus / Pseudoroegneria spicata Shrubland (CEGL001367, G3)
• Sarcobatus vermiculatus / Sporobolus airoides Shrubland (CEGL001368, G3?)
• Sarcobatus vermiculatus / Suaeda moquinii Shrubland (CEGL001370, GUQ)
• Sarcobatus vermiculatus Disturbed Shrubland (CEGL001357, G5)
• Sporobolus airoides - Distichlis spicata Herbaceous Vegetation (CEGL001687, G4?)
• Sporobolus airoides Southern Plains Herbaceous Vegetation (CEGL001685, G3Q)
Alliances:
• Atriplex confertifolia Shrubland Alliance (A.870)
• Distichlis spicata Intermittently Flooded Herbaceous Alliance (A.1332)
• Eleocharis (palustris, macrostachya) Seasonally Flooded Herbaceous Alliance (A.1422)
• Ericameria nauseosa Shrubland Alliance (A.835)
• Leymus cinereus Herbaceous Alliance (A.1204)
• Leymus cinereus Intermittently Flooded Herbaceous Alliance (A.1329)
• Puccinellia nuttalliana Intermittently Flooded Herbaceous Alliance (A.1335)
• Salicornia rubra Seasonally Flooded Herbaceous Alliance (A.1818)
• Sarcobatus vermiculatus Intermittently Flooded Shrub Herbaceous Alliance (A.1554)
• Sarcobatus vermiculatus Intermittently Flooded Shrubland Alliance (A.1046)
• Sarcobatus vermiculatus Intermittently Flooded Sparsely Vegetated Alliance (A.1877)
• Sarcobatus vermiculatus Shrubland Alliance (A.1041)
• Sporobolus airoides Herbaceous Alliance (A.1267)
• Sporobolus airoides Intermittently Flooded Herbaceous Alliance (A.1331)


DISTRIBUTION
Range: This system occurs throughout much of the western U.S. in Intermountain basins and extends onto the western Great Plains.
Divisions: 303:C; 304:C
Nations: US
Subnations: AZ, CA, CO, ID, MT, NM, NV, OR, UT, WA, WY
Map Zones: 6:P, 7:C, 8:C, 9:C, 10:?, 12:C, 13:C, 15:?, 16:C, 17:C, 18:C, 19:C, 20:C, 21:C, 22:C, 23:C, 24:C, 25:C, 27:C, 28:C,
29:C, 30:P, 33:?
USFS Ecomap Regions: 313A:CC, 313B:CC, 313D:CC, 315A:CC, 315H:CC, 321A:??, 322A:CC, 331B:CC, 331C:CP, 331D:CP,
331F:CC, 331G:CC, 331H:CC, 331I:CC, 331J:CC, 331K:CP, 331L:C?, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC,
341F:CC, 341G:CC, 342A:CC, 342B:CC, 342C:CC, 342D:CC, 342F:CC, 342G:CC, 342H:CC, 342I:C?, 342J:CC, M242C:??,
M261D:CC, M261E:CP, M261G:CC, M313A:CC, M313B:CC, M331A:C?, M331B:CP, M331D:CC, M331E:CC, M331F:CC,
M331G:CC, M331H:CC, M331I:CP, M331J:C?, M332A:C?, M332D:CP, M332E:C?, M332G:CC, M341A:CC, M341B:CC,
M341C:CC, M341D:CC
TNC Ecoregions: 4:C, 6:C, 8:C, 9:C, 10:C, 11:C, 19:C, 20:C, 26:C


SOURCES
References: Comer et al. 2003, Knight 1994, West 1983b
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722892#references
Description Author: NatureServe Western Ecology Team
Version: 29 Jan 2007 Stakeholders: Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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MEDITERRANEAN CALIFORNIA FOOTHILL AND LOWER MONTANE RIPARIAN WOODLAND (CES206.944)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Mixed Upland and Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers: Riparian Mosaic; Forest and Woodland (Treed); Mediterranean [Mediterranean Xeric-Oceanic]; Riverine /
Alluvial; Very Short Disturbance Interval; Flood Scouring
Non-Diagnostic Classifiers: Short (<5 yrs) Flooding Interval; Montane [Lower Montane]; Lowland [Foothill]; Lowland [Lowland];
Shrubland (Shrub-dominated); Shallow Soil; Aquic; Udic; Broad-Leaved Deciduous Tree
National Mapping Codes: ESLF 9330


CONCEPT
Summary: This system is found throughout Mediterranean California within a broad elevation range from near sea level up to 300 m
(900 feet) in the Coast Ranges and inland to 1500 m (4545 feet). This system often occurs as a mosaic of multiple communities that
are tree-dominated with a diverse shrub component. The variety of plant associations connected to this system reflects elevation,
stream gradient, floodplain width, and flooding events. Dominant trees may include Alnus rhombifolia, Acer negundo, Alnus rubra (in
Coast Ranges), Populus fremontii, Salix laevigata, Salix gooddingii, Pseudotsuga menziesii, Platanus racemosa, Quercus agrifolia,
and Acer macrophyllum (in central and south coast). Dominant shrubs include Salix exigua and Salix lasiolepis. Exotic trees Ailanthus
altissima, Eucalyptus spp., and herbs such as Arundo donax occur. These are disturbance-driven systems that require flooding, scour
and deposition for germination and maintenance.
Related Concepts:
• Riparian Woodland (203) (Shiflet 1994) Broader


DISTRIBUTION
Range: Throughout Mediterranean California within a broad elevation range from near sea level up to 300 m (900 feet) in the Coast
Ranges and inland to 1500 m (4545 feet).
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX), OR
Map Zones: 2:C, 3:C, 4:C, 5:C, 6:C, 7:C
USFS Ecomap Regions: 322A:PP, M261B:CC, M261C:CC, M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions: 5:C, 12:C, 13:C, 14:C, 16:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722737#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MEDITERRANEAN CALIFORNIA SERPENTINE FOOTHILL AND LOWER MONTANE RIPARIAN WOODLAND AND SEEP
(CES206.945)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Mixed Upland and Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers: Intermittent Flooding; Short (<5 yrs) Flooding Interval; Serpentine; Mediterranean [Mediterranean
Xeric-Oceanic]; Seepage-Fed Sloping; Riverine / Alluvial; Cupressus sargentii
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Forest and Woodland (Treed); Shrubland
(Shrub-dominated); Toeslope/Valley Bottom; Aquic; Very Short Disturbance Interval; Flood Scouring
National Mapping Codes: ESLF 9325


CONCEPT
Summary: This ecological system is found mostly in the central and inner northern Coast Ranges of California and Sierra Nevada
foothills. It includes springs, seeps, and perennial and intermittent streams in serpentine substrates (true serpentinite but also other
related substrates). Characteristic species include Salix breweri, Cupressus sargentii, Frangula californica ssp. tomentella (=
Rhamnus tomentella), Umbellularia californica, Cirsium fontinale, Stachys albens, Solidago spp., Packera clevelandii (= Senecio
clevelandii), Mimulus glaucescens, Mimulus guttatus, Aquilegia eximia, and Carex serratodens. Riparian portions of this system are
disturbance-driven and require limited flooding, scour and deposition for germination and maintenance.
Related Concepts:
• Port Orford-Cedar: 231 (Eyre 1980) Intersecting
• Riparian Woodland (203) (Shiflet 1994) Broader. Serpentine substrates are not specifically mentioned in Shiflet (1994) for this


type, but they are likely included in SRM concept.


DISTRIBUTION
Range: This system occurs in the central and inner northern Coast Ranges of California and Oregon and Sierra Nevada foothills.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C, 6:C
USFS Ecomap Regions: M261A:CC, M261B:CP, M261C:CP, M261D:C?, M261F:C?
TNC Ecoregions: 5:C, 12:P, 14:C, 15:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722736#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 07 Oct 2005 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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SPARSELY VEGETATED


COLUMBIA PLATEAU ASH AND TUFF BADLAND (CES304.081)


CLASSIFIERS
Classification Status: Standard


Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Lowland [Lowland]; Badlands; Alkaline Soil; Silt Soil Texture; Clay Soil Texture
National Mapping Codes: ESLF 3174


CONCEPT
Summary: This ecological system of the Columbia Plateau region is composed of barren and sparsely vegetated substrates (<10%
plant cover) typically derived from highly eroded volcanic ash and tuff. Landforms are typically rounded hills and plains that form a
rolling topography. The harsh soil properties and high rate of erosion and deposition are driving environmental variables supporting
sparse dwarf-shrubs and forbs. Characteristic species include Grayia spinosa, Artemisia tridentata, Salvia dorrii, Achnatherum sp.,
Eriogonum sp., Sarcobatus vermiculatus, Purshia tridentata, and Atriplex confertifolia. Characteristic forbs are short-lived annuals,
including Cleome, Mentzelia, Camissonia, and Mimulus species, although these habitats often support endemic perennial forbs.
Classification Comments: Associations assigned to this system are not well-classified, but as many support G1 and G2 plant taxa,
they are well sampled.
Similar Ecological Systems:
• Inter-Mountain Basins Shale Badland (CES304.789)


MEMBERSHIP
Associations:
• Achnatherum hymenoides Shale Barren Herbaceous Vegetation (CEGL001651, G2)
• Artemisia tridentata ssp. wyomingensis - Atriplex confertifolia Shrubland (CEGL001040, G3G5)
• Salvia dorrii / Pseudoroegneria spicata Dwarf-shrubland (CEGL001453, G4)
Alliances:
• Achnatherum hymenoides Herbaceous Alliance (A.1262)
• Artemisia tridentata ssp. wyomingensis Shrubland Alliance (A.832)
• Salvia dorrii Dwarf-shrubland Alliance (A.1129)


DISTRIBUTION
Range: This system is found on the Columbia Plateau of southern Idaho west into southern Oregon, northern Nevada, and extreme
northeastern California.
Divisions: 304:C
Nations: US
Subnations: CA, ID, NV, OR, WA?
Map Zones: 7:P, 8:C, 9:C, 10:P, 12:P, 18:C
USFS Ecomap Regions: 342B:CC, 342C:CC, 342D:CC, M331A:??
TNC Ecoregions: 4:P, 6:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740139#references
Description Author: J. Kagan
Version: 08 Sep 2004 Stakeholders: West
Concept Author: J. Kagan ClassifResp: West


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 214



http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.740139#references





INTER-MOUNTAIN BASINS ACTIVE AND STABILIZED DUNE (CES304.775)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Dune (Landform); Dune field; Dune (Substrate); Temperate [Temperate Continental]; Sand Soil Texture;
Aridic; W-Landscape/High Intensity
Non-Diagnostic Classifiers: Dune (undifferentiated); Lowland [Lowland]; Shrubland (Shrub-dominated); Woody-Herbaceous
National Mapping Codes: ESLF 3160


CONCEPT
Summary: This ecological system occurs in the Intermountain western U.S. on basins, valleys and plains. Often it is composed of a
mosaic of migrating, bare dunes; anchored dunes with sparse to moderately dense vegetation (<10-30% canopy cover); and stabilized
dunes. The system is defined by the presence of migrating dunes or, where the dunes are entirely anchored or stabilized, evidence that
the substrate is eolian and not residual, that the vegetation is early- or mid-seral, and that the substrate is likely to become actively
migrating again with disturbance or increased aridity. In the Colorado Plateau, there are many small active and partially vegetated
dunes along some of the larger washes and playas (where sand is blown out of wash and forms dunes) and some larger dunes such as
Coral Pink Dunes in southwestern Utah. Substrates are usually eolian sand, but small dunes composed of silt and clay downwind from
playas in the Wyoming Basins (which usually support greasewood vegetation) also are included here. Species occupying these
environments are often adapted to shifting, coarse-textured substrates (usually quartz sand) and form patchy or open grasslands,
shrublands or steppe, and occasionally woodlands. Vegetation varies and may be composed of Achnatherum hymenoides, Artemisia
filifolia, Artemisia tridentata ssp. tridentata, Atriplex canescens, Ephedra spp., Chrysothamnus viscidiflorus, Coleogyne ramosissima,
Ericameria nauseosa, Hesperostipa comata, Leymus flavescens, Muhlenbergia pungens, Psoralidium lanceolatum, Purshia tridentata,
Redfieldia flexuosa, Sporobolus airoides, Sarcobatus vermiculatus, Tetradymia tetrameres, or Tiquilia spp. Herbaceous species such
as Achnatherum hymenoides, Redfieldia flexuosa, and Psoralidium lanceolatum are characteristic of early-seral vegetation through
much of this system's range. Shrubs are commonly dominant on mid- to late-seral stands, and Ericameria nauseosa can be found at
any stage.
Classification Comments: Rules should be devised for deciding whether shrub or shrub-steppe vegetation on completely stabilized
dunes should be considered part of this active and stabilized dune system, or part of another system. The areas include Inter-Mountain
Basins Mixed Salt Desert Scrub (CES304.784), Inter-Mountain Basins Big Sagebrush Shrubland (CES304.777), and Inter-Mountain
Basins Big Sagebrush Steppe (CES304.778) on sand, and Inter-Mountain Basins Greasewood Flat (CES304.780) on clay and silt.
Similar Ecological Systems:
• Inter-Mountain Basins Mixed Salt Desert Scrub (CES304.784)--some areas appear to be small stabilized dune fields or isolated


dunes.
• Southern Colorado Plateau Sand Shrubland (CES304.793)


DESCRIPTION
Vegetation: Vegetation is absent or sparse on active dunes, but canopy cover may be as much as 30% on stable dunes and
sandsheets. Species are often adapted to shifting, coarse-textured substrates (usually quartz sand) and form patchy or open grasslands,
shrublands or steppe, and occasionally woodlands. Characteristic taxa include Achnatherum hymenoides, Artemisia filifolia, Artemisia
tridentata ssp. tridentata, Atriplex canescens, Ephedra spp., Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ericameria
nauseosa, Hesperostipa comata, Leymus flavescens, Muhlenbergia pungens, Psoralidium lanceolatum, Purshia tridentata, Redfieldia
flexuosa, Sporobolus airoides, Sarcobatus vermiculatus, Tetradymia tetrameres, or Tiquilia spp. Herbaceous species such as
Achnatherum hymenoides, Redfieldia flexuosa, and Psoralidium lanceolatum are characteristic of early-seral vegetation throughout
much of this system's range. In the Centennial Valley of southwestern Montana, where the dunes are more stable, Artemisia tridentata
ssp. tridentata and Artemisia tripartita ssp. tripartita contribute a moderate amount of cover and are associated with Hesperostipa
comata or Festuca idahoensis (in more mesic settings). Early- and mid-seral shrub communities in these dunes are dominated by
Ericameria nauseosa, Chrysothamnus viscidiflorus, Purshia tridentata, and Hesperostipa comata. Several rare plant species occur in
the Centennial Valley dunes and are associated with early-successional stages. These dunes are very similar to the St. Anthony dunes
in Idaho. In the Killpecker Dunes in west-central Wyoming, Artemisia tridentata ssp. tridentata dominates late-seral vegetation and
Ericameria nauseosa dominates mid-seral vegetation (Jones 2005). The Great Sand Dunes in southern Colorado consist of an active
dunefield surrounded by a stabilized sandsheet dominated Ericameria nauseosa, Sarcobatus vermiculatus, or Pinus ponderosa (on a
sand ramp). The stabilized areas are periodically disturbed by parabolic dunes tracking across them from blowouts caused by fire or
drought (Marin et al. 2005).
Dynamics: Periodic drought influences dune migration rates by reducing vegetation cover that anchors dunes (Marin 2005, Forman
et al. 2006). A typical primary successional sere on sands appears to be as follows: bare sand or sparse herbaceous vegetation on
migrating sand, denser herbaceous vegetation or shrub stands of Ericameria nauseosa or Ericameria nauseosa (= Chrysothamnus
nauseosus) on anchored or recently stabilized sand, and shrub vegetation of Artemisia tridentata on longer-stabilized sands.
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MEMBERSHIP
Associations:
• Achnatherum hymenoides - Psoralidium lanceolatum Herbaceous Vegetation (CEGL001650, G3Q)
• Achnatherum hymenoides - Sporobolus contractus Herbaceous Vegetation (CEGL001652, G2G4)
• Artemisia filifolia - Ephedra (torreyana, viridis) Shrubland (CEGL002786, GNR)
• Artemisia filifolia Colorado Plateau Shrubland (CEGL002697, GNR)
• Atriplex canescens - Ephedra viridis Shrubland (CEGL003828, GNR)
• Elymus lanceolatus - Phacelia hastata Herbaceous Vegetation (CEGL001745, G2)
• Ephedra cutleri Shrubland [Provisional] (CEGL005804, GNR)
• Ephedra torreyana - Achnatherum hymenoides Hummock Shrubland (CEGL005802, GNR)
• Ephedra torreyana / Achnatherum hymenoides - Pleuraphis jamesii Shrubland (CEGL002352, GNR)
• Ephedra viridis / (Achnatherum hymenoides, Hesperostipa comata) Shrubland (CEGL002354, GNR)
• Ephedra viridis / Pleuraphis jamesii Shrubland (CEGL002356, GNR)
• Ericameria nauseosa / Leymus flavescens / Psoralidium lanceolatum Shrubland (CEGL001329, G1?)
• Ericameria nauseosa Sand Deposit Sparse Shrubland (CEGL002980, GNR)
• Eriogonum leptocladon Sparse Vegetation (CEGL002822, GNR)
• Leymus flavescens Herbaceous Vegetation (CEGL001563, G2)
• Muhlenbergia pungens Herbaceous Vegetation (CEGL002363, GNR)
• Pinus ponderosa / Achnatherum hymenoides Sparse Vegetation (CEGL001490, G1)
• Poliomintha incana - Artemisia filifolia - Vanclevea stylosa Shrubland (CEGL002418, GNR)
• Populus angustifolia Sand Dune Forest (CEGL002643, G1)
• Psorothamnus polydenius var. polydenius / Achnatherum hymenoides Shrubland (CEGL001353, G3G4)
• Purshia tridentata - Artemisia tridentata ssp. tridentata Shrubland (CEGL001054, G1)
• Purshia tridentata - Ericameria nauseosa Shrubland (CEGL001056, G1)
• Purshia tridentata / Achnatherum hymenoides Shrubland (CEGL001058, G1)
• Purshia tridentata / Prunus virginiana Shrubland (CEGL001060, G1?)
• Quercus havardii var. tuckeri Shrubland (CEGL002486, GNR)
• Redbeds (Siltstone, Sandstone, Gypsum) Sparse Vegetation (CEGL005261, GNR)
• Redfieldia flexuosa - (Psoralidium lanceolatum) Herbaceous Vegetation (CEGL002917, G1?)
• Sarcobatus vermiculatus Dune Shrubland (CEGL001364, G5?)
• Tetradymia tetrameres Dune Sparse Vegetation (CEGL002759, G3Q)
Alliances:
• Achnatherum hymenoides Herbaceous Alliance (A.1262)
• Artemisia filifolia Shrubland Alliance (A.816)
• Atriplex canescens Shrubland Alliance (A.869)
• Elymus lanceolatus Herbaceous Alliance (A.1242)
• Ephedra cutleri Shrubland Alliance [Provisional] (A.2644)
• Ephedra torreyana Shrubland Alliance (A.2572)
• Ephedra viridis Shrubland Alliance (A.858)
• Ericameria nauseosa Shrubland Alliance (A.835)
• Leymus flavescens Herbaceous Alliance (A.1237)
• Muhlenbergia pungens Herbaceous Alliance (A.2652)
• Painted Desert Sparsely Vegetated Alliance (A.2545)
• Pinus ponderosa Sparsely Vegetated Alliance (A.1859)
• Poliomintha incana Shrubland Alliance (A.862)
• Populus angustifolia Temporarily Flooded Forest Alliance (A.310)
• Psorothamnus polydenius Shrubland Alliance (A.1039)
• Purshia tridentata Shrubland Alliance (A.825)
• Quercus havardii var. tuckeri Shrubland Alliance (A.2654)
• Redfieldia flexuosa Herbaceous Alliance (A.2505)
• Rock Outcrop Sparsely Vegetated Alliance (A.1838)
• Sarcobatus vermiculatus Shrubland Alliance (A.1041)
• Tetradymia tetrameres Sparsely Vegetated Alliance (A.2525)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• Inter-Mountain Basins Interdunal Swale Wetland (CES304.059)


DISTRIBUTION
Range: This system occurs in intermountain basins of the western U.S. including southwestern Montana in the Centennial Valley.
Divisions: 304:C; 306:C
Nations: US
Subnations: AZ, CO, ID, MT, NM, NV, OR, UT, WA, WY


Ecological Systems / LANDFIRE Biophysical Settings for location MRLC Map Zones 2 OR 7; Excluding Aggregates
07 June 2008 Copyright © 2008 NatureServe 216







Map Zones: 7:P, 8:P, 9:C, 12:P, 13:?, 15:?, 16:C, 17:C, 18:C, 19:C, 20:?, 21:C, 22:C, 23:C, 24:C, 25:C, 27:?, 28:C, 29:?, 33:P
USFS Ecomap Regions: 313A:CC, 313B:CC, 313D:CC, 315H:CC, 321A:PP, 322A:??, 331F:CC, 331G:CC, 331J:CC, 341A:CC,
341B:CC, 341D:C?, 341E:CC, 341F:CC, 342B:CC, 342C:CC, 342D:CC, 342F:CC, 342G:CC, 342H:CC, M242C:??, M261G:PP,
M313A:CP, M313B:CC, M331A:CC, M331F:CC, M331G:CC, M331H:C?, M331I:CC, M332E:CC, M332G:CC, M341D:??
TNC Ecoregions: 6:C, 8:C, 10:C, 11:C, 19:C


SOURCES
References: Anderson 1999a, Bowers 1982, Caicco and Wellner 1983e, Chadwick and Dalke 1965, Comer et al. 2003, Forman et al.
2006, Fryberger et al. 1990, Hallock et al. 2007, Jones 2006, Knight 1994, Marin et al. 2005, Pineada et al. 1999
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722897#references
Description Author: K.A. Schulz, mod. M.S. Reid and G.P. Jones
Version: 01 Oct 2007 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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INTER-MOUNTAIN BASINS CLIFF AND CANYON (CES304.779)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Rock Outcrops/Barrens/Glades; Cliff (Landform)
Non-Diagnostic Classifiers: Montane [Upper Montane]; Montane [Montane]; Montane [Lower Montane]; Lowland [Foothill];
Lowland [Lowland]; Rockfall avalanche; Ridge/Summit/Upper Slope; Sideslope; Toeslope/Valley Bottom; Sedimentary Rock;
Metamorphic Rock; Igneous Rock; Temperate [Temperate Continental]; Very Shallow Soil; Canyon
National Mapping Codes: ESLF 3173


CONCEPT
Summary: This ecological system is found from foothill to subalpine elevations and includes barren and sparsely vegetated
landscapes (generally <10% plant cover) of steep cliff faces, narrow canyons, and smaller rock outcrops of various igneous,
sedimentary, and metamorphic bedrock types. Also included is vegetation of unstable scree and talus slopes that typically occurs
below cliff faces. Widely scattered trees and shrubs may include Abies concolor, Pinus edulis, Pinus flexilis, Pinus monophylla,
Juniperus spp., Artemisia tridentata, Purshia tridentata, Cercocarpus ledifolius, Ephedra spp., Holodiscus discolor, and other species
often common in adjacent plant communities.
Similar Ecological Systems:
• Colorado Plateau Mixed Bedrock Canyon and Tableland (CES304.765)


MEMBERSHIP
Associations:
• Cercocarpus intricatus Montane Shrubland (CEGL002587, GNR)
• Cercocarpus intricatus Slickrock Sparse Vegetation (CEGL002977, GNR)
• Cercocarpus montanus Rock Pavement Sparse Vegetation (CEGL002978, GNR)
• Chrysothamnus viscidiflorus Talus Shrubland (CEGL002347, GNR)
• Crataegus rivularis Shrubland (CEGL002889, G2Q)
• Glossopetalon spinescens var. aridum / Pseudoroegneria spicata Shrubland (CEGL001100, G4)
• Juniperus osteosperma / Cercocarpus intricatus Woodland (CEGL000733, GNR)
• Leymus salinus Shale Sparse Vegetation (CEGL002745, GNR)
• Pinus monophylla - Juniperus osteosperma / Sparse Understory Woodland (CEGL000829, G5)
• Pinus ponderosa Slickrock Sparse Vegetation (CEGL002972, GNR)
Alliances:
• Cercocarpus intricatus Shrubland Alliance (A.2659)
• Cercocarpus intricatus Sparsely Vegetated Alliance (A.2543)
• Cercocarpus montanus Sparsely Vegetated Alliance (A.2544)
• Chrysothamnus viscidiflorus Shrubland Alliance (A.2651)
• Crataegus rivularis Temporarily Flooded Shrubland Alliance (A.2597)
• Glossopetalon spinescens Shrubland Alliance (A.1032)
• Juniperus osteosperma Woodland Alliance (A.536)
• Leymus salinus Sparsely Vegetated Alliance (A.1258)
• Pinus monophylla - (Juniperus osteosperma) Woodland Alliance (A.543)
• Wooded Bedrock Sparsely Vegetated Alliance (A.2546)


DISTRIBUTION
Divisions: 304:C
Nations: US
Subnations: CA, ID, NV, OR, UT, WA, WY
Map Zones: 1:C, 6:?, 7:P, 8:C, 9:C, 10:P, 12:C, 13:C, 16:C, 17:C, 18:P, 21:P, 22:C, 23:?, 24:?
USFS Ecomap Regions: 322A:CC, 331A:CC, 331G:CP, 341A:CC, 341C:C?, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342A:CC,
342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CC, 342J:CC, M242C:??, M331A:CC, M331B:CC,
M331D:CC, M331E:CP, M331G:CC, M331H:CC, M331I:CC, M331J:CC, M332A:C?, M332G:CC, M333A:CC, M333D:C?,
M341A:CC, M341B:C?, M341C:C?, M341D:CC
TNC Ecoregions: 4:?, 6:C, 11:C, 18:C


SOURCES
References: Comer et al. 2003, Knight 1994
Full References:
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See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722893#references
Description Author: NatureServe Western Ecology Team
Version: 20 Feb 2003 Stakeholders: Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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INTER-MOUNTAIN BASINS PLAYA (CES304.786)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland; Wetland
Diagnostic Classifiers: Alkaline Water; Saline Water Chemistry; Caliche Layer; Impermeable Layer; Intermittent Flooding;
Lowland [Lowland]; Playa; Temperate [Temperate Xeric]; Depressional; Alkaline Soil; Saline Substrate Chemistry; Aridic
Non-Diagnostic Classifiers: Clay Subsoil Texture; Shrubland (Shrub-dominated); Herbaceous; Isolated Wetland [Partially Isolated];
Dwarf-Shrub; Forb; Graminoid
National Mapping Codes: ESLF 3179


CONCEPT
Summary: This ecological system is composed of barren and sparsely vegetated playas (generally <10% plant cover) found in the
intermountain western U.S. Salt crusts are common throughout, with small saltgrass beds in depressions and sparse shrubs around the
margins. These systems are intermittently flooded. The water is prevented from percolating through the soil by an impermeable soil
subhorizon and is left to evaporate. Soil salinity varies greatly with soil moisture and greatly affects species composition.
Characteristic species may include Allenrolfea occidentalis, Sarcobatus vermiculatus, Grayia spinosa, Puccinellia lemmonii, Leymus
cinereus, Distichlis spicata, and/or Atriplex spp.
Classification Comments: Bjork (1997) refers to these as vernal lakes in Washington; his one example was ditched and may be
artificial. There might have been these in Grand Coulee prior to Columbia Basin irrigation project.


DESCRIPTION
Dynamics: Playas are shallow, seasonal wetlands that lie in the lowest point of a closed watershed. Their basins are lined with clay
soils, which collect and hold water from rainfall and runoff events. Water evaporates, leaving high salt concentrations in the soils.
Some playas will only flood with water during years with high precipitation, sometimes only once or twice in a decade. Others will
have standing water every spring, except in the driest of years. During flooded years, some salt-tolerant marsh plant species may grow,
such as cattails (Typha spp.) or bulrush (Scirpus spp.).


MEMBERSHIP
Associations:
• (Sarcocornia utahensis) - (Arthrocnemum subterminale) Seasonally Flooded Herbaceous Vegetation [Placeholder] (CEGL003120,


GNR)
• Allenrolfea occidentalis / Atriplex gardneri Shrubland (CEGL000989, G4?)
• Allenrolfea occidentalis Shrubland (CEGL000988, G3)
• Artemisia papposa / Danthonia californica - Festuca idahoensis Shrubland (CEGL002991, GNR)
• Atriplex spinifera Shrubland [Placeholder] (CEGL003015, G3?)
• Chrysothamnus albidus / Puccinellia nuttalliana Shrubland (CEGL001328, G3)
• Distichlis spicata - (Scirpus nevadensis) Herbaceous Vegetation (CEGL001773, G4)
• Distichlis spicata - Lepidium perfoliatum Herbaceous Vegetation (CEGL001772, GNA)
• Distichlis spicata - Mixed Herb Herbaceous Vegetation (CEGL001771, G3G5)
• Distichlis spicata Herbaceous Vegetation (CEGL001770, G5)
• Hordeum jubatum Herbaceous Vegetation (CEGL001798, G4)
• Krascheninnikovia lanata / Poa secunda Dwarf-shrubland (CEGL001326, G3)
• Leymus cinereus - Distichlis spicata Herbaceous Vegetation (CEGL001481, G3)
• Leymus cinereus - Pascopyrum smithii Herbaceous Vegetation (CEGL001483, G3Q)
• Leymus cinereus Bottomland Herbaceous Vegetation (CEGL001480, G1)
• Leymus triticoides - Poa secunda Herbaceous Vegetation (CEGL001572, G2)
• Leymus triticoides Herbaceous Vegetation (CEGL001571, G4?)
• Pluchea sericea Seasonally Flooded Shrubland [Placeholder] (CEGL003080, G3?)
• Poa secunda - Muhlenbergia richardsonis Herbaceous Vegetation (CEGL002755, GNR)
• Puccinellia lemmonii - Poa secunda Seasonally Flooded Herbaceous Vegetation (CEGL001658, G1)
• Sarcobatus vermiculatus - Atriplex parryi / Distichlis spicata Shrubland (CEGL002764, GNR)
• Sarcobatus vermiculatus - Psorothamnus polydenius Shrubland (CEGL002763, GNR)
• Sarcobatus vermiculatus / Achnatherum hymenoides Shrubland (CEGL001373, G4)
• Sarcobatus vermiculatus / Artemisia tridentata Shrubland (CEGL001359, G4)
• Sarcobatus vermiculatus / Atriplex confertifolia - (Picrothamnus desertorum, Suaeda moquinii) Shrubland (CEGL001371, G5?)
• Sarcobatus vermiculatus / Atriplex gardneri Shrubland (CEGL001360, G4?)
• Sarcobatus vermiculatus / Distichlis spicata Shrubland (CEGL001363, G4)
• Sarcobatus vermiculatus / Elymus elymoides - Pascopyrum smithii Shrubland (CEGL001365, G2?)
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• Sarcobatus vermiculatus / Elymus elymoides Shrubland (CEGL001372, G4)
• Sarcobatus vermiculatus / Ericameria nauseosa Shrubland (CEGL001362, G5)
• Sarcobatus vermiculatus / Leymus cinereus Shrubland (CEGL001366, G3)
• Sarcobatus vermiculatus / Nitrophila occidentalis - Suaeda moquinii Shrubland (CEGL001369, G5?)
• Sarcobatus vermiculatus / Pascopyrum smithii - (Elymus lanceolatus) Shrub Herbaceous Vegetation (CEGL001508, G4)
• Sarcobatus vermiculatus / Sporobolus airoides Shrubland (CEGL001368, G3?)
• Sarcobatus vermiculatus Disturbed Shrubland (CEGL001357, G5)
• Spartina gracilis Herbaceous Vegetation (CEGL001588, GU)
• Sporobolus airoides - Distichlis spicata Herbaceous Vegetation (CEGL001687, G4?)
• Suaeda moquinii Shrubland (CEGL001991, G5)
Alliances:
• (Sarcocornia utahensis) - (Arthrocnemum subterminale) Semipermanently Flooded Herbaceous Alliance (A.1676)
• Allenrolfea occidentalis Shrubland Alliance (A.866)
• Artemisia papposa Shrubland Alliance (A.2551)
• Atriplex spinifera Shrubland Alliance (A.865)
• Chrysothamnus albidus Shrubland Alliance (A.834)
• Distichlis spicata Intermittently Flooded Herbaceous Alliance (A.1332)
• Hordeum jubatum Temporarily Flooded Herbaceous Alliance (A.1358)
• Krascheninnikovia lanata Dwarf-shrubland Alliance (A.1104)
• Leymus cinereus Herbaceous Alliance (A.1204)
• Leymus cinereus Intermittently Flooded Herbaceous Alliance (A.1329)
• Leymus triticoides Temporarily Flooded Herbaceous Alliance (A.1353)
• Pluchea sericea Seasonally Flooded Shrubland Alliance (A.798)
• Poa secunda Seasonally Flooded Herbaceous Alliance (A.1410)
• Sarcobatus vermiculatus Intermittently Flooded Shrub Herbaceous Alliance (A.1554)
• Sarcobatus vermiculatus Intermittently Flooded Shrubland Alliance (A.1046)
• Spartina gracilis Seasonally Flooded Herbaceous Alliance (A.1407)
• Sporobolus airoides Intermittently Flooded Herbaceous Alliance (A.1331)
• Suaeda moquinii Intermittently Flooded Shrubland Alliance (A.941)


DISTRIBUTION
Range: This system occurs throughout the Intermountain western U.S., extending east into the southwestern Great Plains.
Divisions: 304:C
Nations: US
Subnations: CA, CO, ID, NM, NV, OR, UT, WA?, WY
Map Zones: 6:?, 7:P, 8:P, 9:C, 12:C, 13:P, 15:?, 16:P, 17:C, 18:C, 19:?, 21:?, 22:P, 23:P, 24:C, 25:?, 28:P
USFS Ecomap Regions: 313A:CP, 313B:CP, 313D:CC, 322A:??, 331J:CC, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC,
341F:CC, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CP, 342F:CC, 342G:CC, 342H:CC, 342I:C?, 342J:CC, M242C:CC,
M261D:P?, M261G:PP, M313A:CC, M331D:??, M331E:??, M332G:CC, M341A:CC, M341B:C?, M341D:CC
TNC Ecoregions: 6:C, 10:C, 11:C, 19:C


SOURCES
References: Bjork 1997, Comer et al. 2003, Knight 1994, Nachlinger et al. 2001
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722886#references
Description Author: NatureServe Western Ecology Team
Version: 01 Oct 2007 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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INTER-MOUNTAIN BASINS VOLCANIC ROCK AND CINDER LAND (CES304.791)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Lava flow (undifferentiated); Lava; Cinder; Basalt; Temperate [Temperate Continental]; Cinder cone
Non-Diagnostic Classifiers: Montane; Lowland; Shrubland (Shrub-dominated); Herbaceous; Dune (Substrate); Igneous Rock; Very
Shallow Soil; Sand Soil Texture; Aridic; W-Landscape/Medium Intensity
National Mapping Codes: ESLF 3128


CONCEPT
Summary: This ecological system occurs in the intermountain western U.S. and is limited to barren and sparsely vegetated volcanic
substrates (generally <10% plant cover) such as basalt lava (malpais), basalt dikes with associated colluvium, basalt cliff faces and
uplifted "backbones," tuff, cinder cones or cinder fields. It may occur as large-patch, small-patch and linear (dikes) spatial patterns.
Vegetation is variable and includes a variety of species depending on local environmental conditions, e.g., elevation, age and type of
substrate. At montane and foothill elevations scattered Pinus ponderosa, Pinus flexilis, or Juniperus spp. trees may be present. Shrubs
such as Ephedra spp., Atriplex canescens, Eriogonum corymbosum, Eriogonum ovalifolium, and Fallugia paradoxa are often present
on some lava flows and cinder fields. Species typical of sand dunes such as Andropogon hallii and Artemisia filifolia may be present
on cinder substrates.


DESCRIPTION
Dynamics: This ecological system is relatively young (geologically speaking). Lichens are the primary erosion process in this
system, and therefore, soil buildup is a slow process. Lichens are susceptible to changes in air quality (Brodo et. al. 2001) and are
considered a good indicator of air quality.


MEMBERSHIP
Associations:
• Andropogon hallii Colorado Plateau Herbaceous Vegetation (CEGL002785, GNR)
• Artemisia filifolia - Ephedra (torreyana, viridis) Shrubland (CEGL002786, GNR)
• Artemisia tridentata ssp. vaseyana / Poa secunda Shrubland (CEGL001029, G3)
• Ephedra nevadensis Basalt Shrubland [Provisional] (CEGL002936, GNR)
• Eriogonum corymbosum Cinder Sparse Vegetation (CEGL005803, GNR)
• Eriogonum fasciculatum Rock Outcrop Shrubland (CEGL001260, G5?)
• Eriogonum ovalifolium var. depressum Dwarf-shrubland (CEGL001401, G1)
• Fallugia paradoxa - (Atriplex canescens, Ephedra torreyana) Cinder Shrubland (CEGL005806, GNR)
• Juniperus monosperma Cinder Wooded Herbaceous Vegetation (CEGL005807, GNR)
• Pinus flexilis / Purshia tridentata Woodland (CEGL000814, G1?)
• Pinus ponderosa - (Populus tremuloides) / Fallugia paradoxa - (Holodiscus dumosus) Lava Bed Sparse Vegetation (CEGL002929,


GNR)
• Pinus ponderosa / Andropogon hallii Woodland (CEGL005808, GNR)
• Pinus ponderosa / Cinder Woodland (CEGL002998, GNR)
• Purshia tridentata / Pseudoroegneria spicata - Leymus cinereus Shrub Herbaceous Vegetation (CEGL001497, G1?)
• Tiquilia latior / Sporobolus airoides Dwarf-shrubland [Provisional] (CEGL005809, GNR)
Alliances:
• Aa Lava Bed Sparsely Vegetated Alliance (A.2569)
• Andropogon hallii Herbaceous Alliance (A.1193)
• Artemisia filifolia Shrubland Alliance (A.816)
• Artemisia tridentata ssp. vaseyana Shrubland Alliance (A.831)
• Ephedra nevadensis Shrubland Alliance (A.857)
• Eriogonum corymbosum Sparsely Vegetated Alliance (A.2573)
• Eriogonum fasciculatum Shrubland Alliance (A.868)
• Eriogonum ovalifolium var. depressum Dwarf-shrubland Alliance (A.1082)
• Fallugia paradoxa Shrubland Alliance (A.2575)
• Juniperus monosperma Wooded Herbaceous Alliance (A.2576)
• Pinus flexilis Woodland Alliance (A.540)
• Pinus ponderosa Woodland Alliance (A.530)
• Purshia tridentata Shrub Tall Herbaceous Alliance (A.1517)
• Tiquilia hispidissima Dwarf-shrubland Alliance (A.1101)
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DISTRIBUTION
Range: This system occurs in the Intermountain western U.S. and is limited to barren and sparsely vegetated volcanic substrates. It
occurs in Montana along the Rocky Mountain Front (east of the Continental Divide).
Divisions: 304:C
Nations: US
Subnations: AZ, ID, MT, NM, NV, OR, UT, WY
Map Zones: 7:?, 8:?, 9:C, 10:C, 12:P, 13:P, 15:P, 16:C, 17:C, 18:C, 19:C, 20:C, 23:C, 24:C, 25:P, 27:C
USFS Ecomap Regions: 313A:CC, 313B:CC, 313D:CC, 315H:CC, 322A:PP, 331B:CC, 331D:CP, 331J:CC, 341A:CC, 341B:CC,
342B:CC, 342C:CC, 342D:CC, 342H:CC, 342J:CP, M242C:PP, M313A:CC, M331A:C?, M331F:CC, M331G:C?, M332D:CC,
M332F:CC, M332G:CC, M341C:CC
TNC Ecoregions: 4:C, 6:C, 8:C, 9:C, 11:C, 18:C, 19:C, 20:C, 21:C


SOURCES
References: Barbour and Billings 2000, Brodo et al. 2001, Comer et al. 2003, Day and Wright 1985, Hansen et al. 2004c, Tisdale et
al. 1965
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722881#references
Description Author: NatureServe Western Ecology Team
Version: 23 Jan 2006 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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KLAMATH-SISKIYOU CLIFF AND OUTCROP (CES206.902)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Woody-Herbaceous; Moss/Lichen (Nonvascular); Cliff (Substrate); Talus (Substrate); Rock
Outcrops/Barrens/Glades; Mediterranean [Mediterranean Xeric-Oceanic]
Non-Diagnostic Classifiers: Canyon Mosaic; Montane [Upper Montane]; Montane [Montane]; Montane [Lower Montane]; Lowland
[Foothill]; Forest and Woodland (Treed); Canyon; Cliff (Landform)
National Mapping Codes: ESLF 3170


CONCEPT
Summary: Found from foothill to subalpine elevations of the Klamath Range, these are barren and sparsely vegetated landscapes
(<10% plant cover) of steep cliff faces, bald ridgetops and shoulder outcrops, narrow canyons, and smaller rock outcrops of various
igneous, sedimentary, and metamorphic bedrock. Vegetative cover is dominated by forbs, grasses, mosses, or lichens. This also
includes unstable scree and talus slopes typically occurring below cliff faces. Scattered vegetation may include Pseudotsuga menziesii
and Acer macrophyllum along with herbaceous and nonvascular species such as Achnatherum lemmonii (= Stipa lemmonii),
Achnatherum occidentale (= Stipa occidentalis), Elymus elymoides (= Sitanion hystrix), Sedum oregonense, and Racomitrium
ericoides (= Racomitrium canescens var. ericoides). Soil development is limited as is herbaceous cover.


DISTRIBUTION
Range: Found from foothill to subalpine elevations of the Klamath Range.
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 7:C
USFS Ecomap Regions: M242A:??, M261A:CC, M261B:CC
TNC Ecoregions: 5:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722779#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MEDITERRANEAN CALIFORNIA ALPINE BEDROCK AND SCREE (CES206.899)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Alpine/AltiAndino [Alpine/AltiAndino]; Alpine Mosaic; Ridge/Summit/Upper Slope; Temperate [Temperate
Oceanic]; Nonvascular
Non-Diagnostic Classifiers: Hillslope bedrock outcrop; Peak; Periglacial boulderfield; Pinnacle; Ridgetop bedrock outcrop; Rockfall
avalanche; Herbaceous; Summit; Moss/Lichen (Nonvascular); Talus (Landform); Glaciated; Periglacial; Very Shallow Soil;
Landslide; Avalanche; W-Landscape/High Intensity; Cliff (Landform)
National Mapping Codes: ESLF 3172


CONCEPT
Summary: This system occurs in limited alpine environments mostly concentrated in the Sierra Nevada, but also on Mount Shasta
and as far south as the Peninsular Ranges and White Mountains. Alpine elevations begin around 3500 m (10,600 feet) in the southern
mountain ranges and 2700 m (8200 feet) in the southern Cascades. These are barren and sparsely vegetated alpine substrates, typically
including both bedrock outcrops and scree slopes, with nonvascular (lichen)-dominated communities. This also encompasses a limited
area of "alpine desert" with unstable sandy substrates and scattered individuals of Astragalus spp., Arabis spp., Draba spp., and
Oxytropis spp., which mostly fall to the east of the Sierra Nevada crest. Exposure to desiccating winds, rocky and sometimes unstable
substrates, and a short growing season limit plant growth.


DISTRIBUTION
Range: Concentrated in the Sierra Nevada, but also on Mount Shasta and as far south as the Peninsular Ranges and White Mountains.
Alpine elevations begin around 3500 m (10,600 feet) in the southern mountain ranges and 2700 m (8200 feet) in the southern
Cascades.
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX), NV, OR
Map Zones: 2:C, 3:?, 4:C, 6:C, 7:C, 12:P
USFS Ecomap Regions: 341D:CC, 342B:??, M261D:CP, M261E:CC
TNC Ecoregions: 5:C, 12:C, 16:P


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722782#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MEDITERRANEAN CALIFORNIA COASTAL BLUFF (CES206.906)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Barren
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Headland; Sea cliff; Mediterranean [Mediterranean Xeric-Oceanic]; Salt Spray; Landslide;
W-Landscape/High Intensity; Bluff; Succulent Shrub; Dwarf-Shrub
Non-Diagnostic Classifiers: Lowland [Lowland]; Herbaceous; Cliff (Substrate); Saline Substrate Chemistry; Xeric; Intermediate
Disturbance Interval; Succulent Forb; Cliff (Landform); Coast
National Mapping Codes: ESLF 3166


CONCEPT
Summary: Areas of sea bluffs and rocky headlands occur just above the tidal zone throughout rugged portions of coastal Oregon,
California, Baja Norte, and off-shore islands (e.g., Channel Islands). Plant communities along these often vertical slopes are typically
sparse, with many succulents and prostrate shrubs, and species that readily withstand salt spray and saline soils, as well as seasonal
drought. These may include Baccharis pilularis, Dudleya spp., Carpobrotus chilensis, Carpobrotus edulis, Hazardia squarrosa (=
Haplopappus squarrosus), Eriogonum parvifolium, Erigeron glaucus, Eriophyllum stoechadifolium, and Plantago maritima. Slope
instability and erosion result in severe climate, setting back succession in this system.


DISTRIBUTION
Range: Rugged portions of coastal Oregon, California, Baja Norte, and off-shore islands (e.g., Channel Islands).
Divisions: 206:C
Nations: MX, US
Subnations: CA, MXBC(MX), OR
Map Zones: 2:P, 3:C, 4:C
USFS Ecomap Regions: 261B:CC, 263A:CC
TNC Ecoregions: 14:C, 15:C, 16:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722775#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MEDITERRANEAN CALIFORNIA NORTHERN COASTAL DUNE (CES206.907)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Dune field; Coastal Dune Mosaic; Dune (Substrate); Mediterranean [Mediterranean Xeric-Oceanic]; Sand
Soil Texture; Very Short Disturbance Interval; W-Patch/High Intensity; Abronia latifolia
Non-Diagnostic Classifiers: Foredune; Lowland [Lowland]; Longshore bar; Sagpond; Woody-Herbaceous; Shoreline; Spit; Salt
Spray; Unconsolidated; Beach (Landform); Blowout; Coast
National Mapping Codes: ESLF 3165


CONCEPT
Summary: This coastal system occurs in scattered locations from Point Conception, California, north to Coos Bay, Oregon. Coastal
dunes include beaches, foredunes, sand spits, and active to stabilizing backdunes and sandsheets derived from quartz or gypsum sands.
The mosaic of sparse to dense vegetation in dune systems is driven by sand deposition, erosion, and lateral movement. Coastal dunes
often front portions of inlets and tidal marshes. They may also occur as extensive dune fields dominating large coastal bays. Dune
vegetation typically includes herbaceous, succulent, and low-shrub species with varying degrees of tolerance for salt spray, wind and
sand abrasion, and substrate stability. Dune succession is highly variable, so species composition can vary significantly between
occurrences. Generally, these dune systems can be dominated by Leymus mollis, Abronia latifolia, Ambrosia chamissonis, Baccharis
pilularis, Calystegia soldanella, Artemisia pycnocephala, Ericameria ericoides, Eriogonum latifolium, Camissonia cheiranthifolia,
and Carpobrotus chilensis (= Carpobrotus aequilateralus). Disturbance processes include dune blowouts caused by wind and
occasional wave overwash during storm tidal surges.


MEMBERSHIP
Associations:
• Ammophila arenaria - Cardionema ramosissimum Herbaceous Vegetation (CEGL003373, GNA)
• Ammophila arenaria Semi-natural Herbaceous Vegetation (CEGL003006, GNA)
Alliances:
• Ammophila arenaria Semi-natural Herbaceous Alliance (A.1206)


DISTRIBUTION
Range: Occurs in scattered locations from Point Conception, California, north to Coos Bay, Oregon.
Divisions: 204:P; 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 4:C
USFS Ecomap Regions: 263A:CC
TNC Ecoregions: 1:P, 14:C, 15:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722774#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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MEDITERRANEAN CALIFORNIA SERPENTINE BARRENS (CES206.905)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Barren
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Non-Diagnostic Classifiers: Montane [Lower Montane]; Herbaceous; Moss/Lichen (Nonvascular); Serpentine; Mediterranean
[Mediterranean Xeric-Oceanic]; Ultramafic with low Ca:Mg ratio; Very Shallow Soil; Xeric; Unconsolidated
National Mapping Codes: ESLF 3167


CONCEPT
Summary: This uncommon system is found in the central and southern Sierra Nevada, Central and Northern Coast Ranges, and
Klamath Ranges at elevations between 150 to 1800 m (450-5500 feet), where serpentine outcrops and related soils are common. Not
all serpentinite outcrops support distinct vegetation. Only those with very low Ca:Mg ratio impact biotic composition. This system is
usually found on steep slopes with loosely consolidated soils and harsh soil chemical conditions (large rock outcrops and gravelly
soil). There is typically a very low cover (<10%) of herbaceous species, including Streptanthus spp., Hesperolinon spp., Allium
falcifolium, Allium cratericola, Asclepias solanoana, Eriogonum ursinum, and Eriogonum nudum.
Classification Comments: This system is very similar to North Pacific Serpentine Barren (CES204.095) of the East and West
Cascades (Oregon and Washington) but tends to be more herbaceous in species composition, whereas North Pacific Serpentine Barren
has a more developed woody component.
Similar Ecological Systems:
• North Pacific Serpentine Barren (CES204.095)


DISTRIBUTION
Range: This system is found in the central and southern Sierra Nevada, central and northern Coast Ranges, and Klamath Ranges at
elevations between 150 and 1800 m (450-5500 feet).
Divisions: 206:C
Nations: US
Subnations: CA, OR
Map Zones: 2:C, 3:C, 6:C, 7:P
USFS Ecomap Regions: M261A:CC, M261B:CC, M261C:CC, M261D:CC, M261E:CC
TNC Ecoregions: 5:C, 12:C, 14:C, 15:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722776#references
Description Author: P. Comer, T. Keeler-Wolf, mod. M.S. Reid
Version: 23 Jan 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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NORTH AMERICAN ALPINE ICE FIELD (CES300.728)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: Rocky Mountain (306)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Alpine Slopes; Alpine/AltiAndino [Alpine/AltiAndino]; Ice Fields / Glaciers; Glaciated
Non-Diagnostic Classifiers: Mediterranean [Mediterranean Xeric-Continental]; Temperate [Temperate Continental]
National Mapping Codes: ESLF 3130


CONCEPT
Summary: This widespread ecological system is composed of unvegetated landscapes of annual/perennial ice and snow at the
highest elevations, where snowfall accumulation exceeds melting. The primary ecological processes include snow/ice retention, wind
desiccation, and permafrost. The snowpack/ice field never melts or, if so, then for only a few weeks. The alpine substrate/ice field
ecological system is part of the alpine mosaic consisting of alpine bedrock and scree, tundra dry meadow, wet meadow, fell-fields, and
dwarf-shrubland.
Classification Comments: The barren rock and rubble within the glaciers is part of this system, not the alpine rock and scree
systems.


DISTRIBUTION
Range: This ecological system is found throughout North America where altitude results in permanent ice and snow fields, from the
mountains of Alaska south and east through the cordillera of the Cascades and the Rocky Mountains.
Divisions: 104:C; 105:C; 204:C; 306:C
Nations: CA, US
Subnations: AB, AK, BC, CO, ID, MT, OR, WA, WY
Map Zones: 1:C, 2:?, 3:C, 7:C, 9:P, 10:C, 16:C, 19:C, 21:C, 28:C, 29:?
USFS Ecomap Regions: 331J:CC, 341G:CC, 342J:??, M242A:CC, M242B:CC, M242C:CP, M242D:CC, M261A:PP, M261E:PP,
M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CP, M332D:C?, M332E:CP,
M332F:CP, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC
TNC Ecoregions: 3:C, 7:C, 9:C, 20:C, 69:C, 70:C, 71:P, 76:C, 77:P, 78:C, 79:C


SOURCES
References: Comer et al. 2003, Meidinger and Pojar 1991, Neely et al. 2001
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722944#references
Description Author: NatureServe Western Ecology Team, mod. M.S. Reid
Version: 04 Apr 2005 Stakeholders: Canada, Midwest, West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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NORTH PACIFIC ACTIVE INLAND DUNE (CES204.861)


CLASSIFIERS
Conf.: 1 - Strong Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Herbaceous; Dune (Substrate); Very Short Disturbance Interval; Graminoid
Non-Diagnostic Classifiers: Lowland [Lowland]; Temperate [Temperate Continental]; Unconsolidated
National Mapping Codes: ESLF 3157


CONCEPT
Summary: Active inland dunes occur near the terminus of glaciers and on the edge of outwash plains, located mostly in south-central
and southeastern Alaska; one rare remnant outlier example occurs in the western Columbia River Gorge of Oregon. Species
composition is variable, ranging from Leymus arenarius (= Elymus arenarius) to Betula papyrifera to Alnus species. Disturbance is
primarily from dune blowouts and the deposition of sand and loess. The Oregon occurrence is now mostly stabilized by vegetation
because sand resupply from the Columbia River has been cut off by hydroelectric dams, but about 20 acres of open dunes remain
active because of perennially strong winds. Dune creep continues to bury a bottomland forest of Populus balsamifera ssp. trichocarpa,
Fraxinus latifolia, and Cornus sericea. This dune is 24-30.5 m (80-100 feet) tall, and a stabilized dune nearby is about 49 m (160 feet)
tall.


DISTRIBUTION
Range: This system is found from the Columbia River Gorge north to south-central Alaska. In Washington, only coastal dunes occur.
Divisions: 204:C
Nations: US
Subnations: AK, OR
Map Zones: 1:P, 7:P
USFS Ecomap Regions: 331A:PP
TNC Ecoregions: 1:C, 69:C, 71:C


SOURCES
References: Comer et al. 2003, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722814#references
Description Author: K. Boggs and J. Kagan, mod. C. Chappell and G. Kittel
Version: 07 Feb 2005 Stakeholders: West
Concept Author: K. Boggs and J. Kagan ClassifResp: West
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NORTH PACIFIC ALPINE AND SUBALPINE BEDROCK AND SCREE (CES204.853)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Alpine Slopes; Alpine/AltiAndino; Talus (Substrate); Rock Outcrops/Barrens/Glades; Oligotrophic Soil;
Very Shallow Soil
Non-Diagnostic Classifiers: Temperate [Temperate Continental]; Glaciated; Unconsolidated
National Mapping Codes: ESLF 3118


CONCEPT
Summary: This system includes all the exposed rock and rubble above the forest line (subalpine parkland and above) in the North
Pacific mountain ranges. This ecological system is restricted to the highest elevations in the Cascade Range, from southwestern British
Columbia south into northern California. It is composed of barren and sparsely vegetated alpine substrates, typically including both
bedrock outcrops and scree slopes, with nonvascular- (lichen-) dominated communities. Exposure to desiccating winds, rocky and
sometimes unstable substrates, and a short growing season limit plant growth. There can be sparse cover of forbs, grasses, lichens,
shrubs and small trees.
Related Concepts:
• AN Alpine Sparsely Vegetated (Ecosystems Working Group 1998) Broader
• AU Alpine Unvegetated (Ecosystems Working Group 1998) Broader


DISTRIBUTION
Range: This ecological system is restricted to the highest elevations in the Cascade Range, from southwestern British Columbia south
into northern California.
Divisions: 204:C
Nations: CA, US
Subnations: BC, CA, OR, WA
Map Zones: 1:C, 7:C
USFS Ecomap Regions: 342I:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC
TNC Ecoregions: 1:C, 2:C, 3:C, 4:P, 81:C


SOURCES
References: Ecosystems Working Group 1998, Meidinger and Pojar 1991, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.767930#references
Description Author: R. Crawford and M.S. Reid, mod. C. Chappell
Version: 04 Apr 2005 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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NORTH PACIFIC COASTAL CLIFF AND BLUFF (CES204.094)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Headland; Sea cliff; Talus (Substrate); Rock Outcrops/Barrens/Glades; Oligotrophic Soil; Salt Spray; Very
Shallow Soil; Landslide; W-Landscape/High Intensity; Bluff
Non-Diagnostic Classifiers: Lowland [Lowland]; Cliff (Substrate); Temperate [Temperate Oceanic]; Saline Substrate Chemistry;
Xeric; Cliff (Landform); Coast
National Mapping Codes: ESLF 3158


CONCEPT
Summary: This ecological system includes unvegetated or sparsely vegetated rock cliffs and very steep bluffs of glacial deposits
along the Pacific Ocean and associated marine and estuarine inlets. It is restricted to degrading slopes from southwestern British
Columbia south into central Oregon. It is composed of barren and sparsely vegetated substrates, typically including exposed
sediments, bedrock, and scree slopes. Exposure to waves, eroding and desiccating winds, slope failures and sheet erosion create
gravelly to rocky substrates that are often unstable. There can be sparse cover of forbs, grasses, lichens and low shrubs.
Classification Comments: Small areas of rock outcrop within a mosaic of vegetated systems are best considered part of an adjacent
system, e.g., within herbaceous balds and bluffs. In Washington, North Pacific Hypermaritime Shrub and Herbaceous Headland
(CES204.088) and this cliff system sometimes occur adjacent or in a mosaic together, but not always. It is quite frequent to get cliffs
without the vegetated part. The shrub and herbaceous component is less common. In Mediterranean California these two types of
systems are split from each other (coastal grassland from coastal bluff). As far as biodiversity goes, the vegetated versus the
nonvegetated are very different. This system is distinguished from Mediterranean California Coastal Bluff (CES206.906) by being
further north in areas where summers are typically cooler, and winters may include some snow.


DISTRIBUTION
Range: This system is found from central Oregon north along the immediate coast into British Columbia.
Divisions: 204:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 2:C
USFS Ecomap Regions: 242A:CC, 263A:??, M242A:CC, M261A:??
TNC Ecoregions: 1:C, 69:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.769613#references
Description Author: R. Crawford and C. Chappell
Version: 30 Mar 2005 Stakeholders: Canada, West
Concept Author: R. Crawford and C. Chappell ClassifResp: West
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NORTH PACIFIC MARITIME COASTAL SAND DUNE AND STRAND (CES200.881)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Herbaceous; Dune (Substrate); Beach (Substrate); Temperate [Temperate Oceanic]; Salt Spray
Non-Diagnostic Classifiers: Lowland [Lowland]
National Mapping Codes: ESLF 3177


CONCEPT
Summary: Coastal sand dunes are found throughout the northern Pacific Coast, from south-central Alaska to the central Oregon
coast (roughly Coos Bay). This system covers large areas of the southern Washington and central Oregon coasts. Coastal dunes
include beach strand (not the beach itself but sparsely or densely vegetated areas behind the beach), foredunes, sand spits, and active
to stabile backdunes and sandsheets derived from quartz or gypsum sands. The mosaic of sparse to dense vegetation in dune systems is
driven by sand deposition, erosion, and lateral movement. Disturbance processes include dune blowouts caused by wind and
occasional wave overwash during storm tidal surges. Coastal dunes often front portions of inlets and tidal marshes. Dune vegetation
typically includes herbaceous, succulent, shrub, and tree species with varying degrees of tolerance for salt spray, wind and sand
abrasion, and substrate stability. Dune succession is highly variable, so species composition can vary significantly among occurrences.
These dunes can be dominated by Leymus arenarius (= Elymus arenarius), Festuca rubra, Leymus mollis, or various forbs adapted to
salty dry conditions. Gaultheria shallon and Vaccinium ovatum are major shrub species. Forested portions of dunes are included
within this system and are characterized (at least in the south) by Pinus contorta var. contorta early in succession, Picea sitchensis
somewhat later in the sere, and in some cases Tsuga heterophylla later still. Pseudotsuga menziesii sometimes codominates in Oregon.
Disturbance processes include dune blowouts caused by wind and occasional wave overwash during storm tidal surges. Late-sere
forests, dominating stabilized dune systems where active dune processes are nearly absent and that compositionally represent the
adjacent matrix system, are excluded from this dune system. Interdunal wetlands occur commonly within the matrix of this system and
sometimes are extensive in deflation plains or old dune troughs, but are considered part of various separate wetland ecological systems
depending on their hydrology, and are not part of this upland system.
Classification Comments: Concept has been revised with input from John Christy. We include forested dunes here and put wetlands
in other wetland systems. Forested dunes eventually become very similar to the matrix forest, i.e., Picea sitchensis basically
late-successional forest dunes. Mapping issues are expected as forested dunes lose the Pinus contorta var. contorta component and
become completely dominated by Picea sitchensis and/or Tsuga heterophylla (old-growth or late-successional forest composition). As
long as Pinus contorta var. contorta is a prominent component, the forested dune continues to be part of the dune system.
Related Concepts:
• Lodgepole Pine: 218 (Eyre 1980) Intersecting
• Sitka Spruce: 223 (Eyre 1980) Intersecting


MEMBERSHIP
Associations:
• Artemisia campestris - Grindelia stricta Herbaceous Vegetation [Provisional] (CEGL003370, G1)
• Carex macrocephala Herbaceous Vegetation (CEGL003368, G1G2)
• Empetrum nigrum - Gaultheria shallon Dwarf-shrubland (CEGL000971, G2)
• Festuca rubra - Ambrosia chamissonis Herbaceous Vegetation (CEGL003290, G1)
• Festuca rubra Stabilized Dune Herbaceous Vegetation (CEGL001774, G1)
• Gaultheria shallon - Vaccinium ovatum / Pteridium aquilinum Shrubland (CEGL000972, G3)
• Juncus falcatus - Trifolium wormskioldii Herbaceous Vegetation (CEGL001570, G4)
• Leymus mollis ssp. mollis - Abronia latifolia Herbaceous Vegetation (CEGL001796, G2?)
• Lupinus littoralis Dune Herbaceous Vegetation (CEGL001974, G3)
• Picea sitchensis - Pinus contorta / Gaultheria shallon - Vaccinium ovatum Forest (CEGL000403, G3)
• Pinus contorta var. contorta - Pseudotsuga menziesii / Morella californica - Vaccinium ovatum Forest (CEGL000151, G3)
• Pinus contorta var. contorta / Gaultheria shallon - Rhododendron macrophyllum - Vaccinium ovatum Forest (CEGL000152, G1)
Alliances:
• Carex macrocephala Herbaceous Alliance (A.2591)
• Empetrum nigrum Dwarf-shrubland Alliance (A.1078)
• Festuca rubra Intermittently Flooded Herbaceous Alliance (A.1333)
• Gaultheria shallon Shrubland Alliance (A.753)
• Juncus falcatus Temporarily Flooded Herbaceous Alliance (A.1352)
• Leymus mollis Herbaceous Alliance (A.1243)
• Lupinus littoralis Herbaceous Alliance (A.1648)
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• Picea sitchensis Forest Alliance (A.139)
• Pinus contorta Forest Alliance (A.118)


SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
• North Pacific Coastal Interdunal Wetland (CES204.062)


DISTRIBUTION
Range: This system is found throughout the northern Pacific Coast, including large inlets such as Puget Sound, from south-central
Alaska to the central Oregon coast (roughly Coos Bay).
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 3:C
USFS Ecomap Regions: 242A:CC, M242A:CC
TNC Ecoregions: 1:C, 2:C, 69:C, 70:C, 71:C, 74:C


SOURCES
References: Boggs 2002, Chappell and Christy 2004, Comer et al. 2003, Holland and Keil 1995, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722794#references
Description Author: K. Boggs, C. Chappell, G. Kittel, mod. M.S. Reid and R. Crawford
Version: 31 Aug 2005 Stakeholders: Canada, West
Concept Author: K. Boggs, C. Chappell, G. Kittel ClassifResp: West
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NORTH PACIFIC MONTANE MASSIVE BEDROCK, CLIFF AND TALUS (CES204.093)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch, Small patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Cliff (Substrate); Talus (Substrate); Rock Outcrops/Barrens/Glades; Temperate [Temperate Oceanic];
Canyon
National Mapping Codes: ESLF 3155


CONCEPT
Summary: This ecological system is found from foothill to subalpine elevations and includes barren and sparsely vegetated
landscapes (generally <10% plant cover) of steep cliff faces, narrow canyons, and larger rock outcrops of various igneous,
sedimentary, and metamorphic bedrock types. Also included are unstable scree and talus that typically occur below cliff faces. The
dominant process is drought and other extreme growing conditions created by exposed rock or unstable slopes typically associated
with steep slopes. Fractures in the rock surface and less steep or more stable slopes may be occupied by small patches of dense
vegetation, typically scattered trees and/or shrubs. Characteristic trees includes Chamaecyparis nootkatensis, Tsuga spp., Thuja
plicata, Pseudotsuga menziesii, or Abies spp. There may be scattered shrubs present, such as Acer circinatum, Alnus spp., and Ribes
spp. Soil development is limited as is herbaceous cover. Mosses or lichens may be very dense, well-developed and display cover well
over 10%.
Classification Comments: This system was distinguished from montane cliffs and barrens in the Rockies based on a change in
floristic division and the apparent abundance of nonvascular cover on rocks compared to drier divisions.


DISTRIBUTION
Range: This system occurs from northern California (north of Sierra Nevada Cliff and Canyon (CES206.901)) to southeastern
Alaska.
Divisions: 204:C
Nations: CA, US
Subnations: AK, BC, OR, WA
Map Zones: 1:C, 2:C, 3:P, 7:C
USFS Ecomap Regions: 242A:CC, 242B:C?, 342D:C?, 342H:CP, 342I:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC,
M261A:CC, M261D:CP
TNC Ecoregions: 1:C, 2:C, 3:C, 4:C, 5:P, 69:C, 81:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.769606#references
Description Author: R. Crawford
Version: 30 Mar 2005 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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NORTH PACIFIC SERPENTINE BARREN (CES204.095)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Non-Diagnostic Classifiers: Montane [Lower Montane]; Herbaceous; Moss/Lichen (Nonvascular); Serpentine; Ultramafic with low
Ca:Mg ratio; Very Shallow Soil; Xeric; Unconsolidated
National Mapping Codes: ESLF 3159


CONCEPT
Summary: This uncommon ecological system is found in the east and west Cascades. It is usually found on steep slopes with loosely
consolidated soils and harsh soil chemical conditions (large rock outcrops and gravelly soil), although exposed ridges occur. This
system occurs primarily in the Wenatchee Mountains in the east Cascades between 760 and 2100 m elevation (2500-7000 feet) on thin
rocky, ultramafic (peridotite, serpentinite) soils of varying extent up to several square km. Most sites support often stunted conifers,
typically stress-tolerant species. Not all ultramafic outcrops support a distinct vegetation. Only those with very low Ca:Mg ratio
impact biotic composition, whereas others reflect increased influence of soil drought on ultramafic material. These systems are highly
variable and are described here to include barren slopes to patches of nearly closed forests. Low-elevation sites support Pseudotsuga
menziesii, Pinus ponderosa, and Pinus monticola trees with a sparse ground cover with Aspidotis densa, Arctostaphylos nevadensis,
and Pseudoroegneria spicata. Higher elevations have Pinus contorta var. latifolia, Pinus albicaulis, Abies lasiocarpa, and Tsuga
mertensiana with Juniperus communis, Ledum glandulosum, Vaccinium scoparium, Poa curtifolia, and Festuca viridula.
Classification Comments: This is very similar to Mediterranean California Serpentine Barrens (CES206.905) of California and
southern Oregon but tends to have a more developed woody component, whereas the California serpentine barrens are more
herbaceous.
Similar Ecological Systems:
• Mediterranean California Serpentine Barrens (CES206.905)


MEMBERSHIP
Associations:
• Pinus ponderosa / Aspidotis densa Woodland (CEGL000847, G1)
• Pseudotsuga menziesii / Aspidotis densa Woodland (CEGL000896, G1)
Alliances:
• Pinus ponderosa Woodland Alliance (A.530)
• Pseudotsuga menziesii Woodland Alliance (A.552)


DISTRIBUTION
Range: This uncommon system is found in the east and west Cascades of Washington.
Divisions: 204:C
Nations: US
Subnations: WA
Map Zones: 1:C, 2:C, 7:C
USFS Ecomap Regions: M242A:CC, M242B:C?, M242C:CP, M242D:CP
TNC Ecoregions: 3:P, 4:C, 81:C


SOURCES
References: del Moral 1982, Kruckeberg 1984, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.769619#references
Description Author: R. Crawford
Version: 30 Mar 2005 Stakeholders: West
Concept Author: R. Crawford ClassifResp: West
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NORTH PACIFIC VOLCANIC ROCK AND CINDER LAND (CES204.092)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Lava; Cinder; Basalt
National Mapping Codes: ESLF 3140


CONCEPT
Summary: This ecological system includes active volcanic landscapes dominated by ash, pyroclastic deposits, lava, landslides and
other exposed bare mineral and rock. Periodic eruptions and earthquakes are the primary processes maintaining a primarily barren
environment. Decades of inactivity slowly provide opportunity for development of other systems, such as North American Alpine Ice
Field (CES300.728), or primary successional stages of surrounding vegetated systems to develop.
Classification Comments: Mount St. Helen's is the prototype.


DISTRIBUTION
Range: This system is found in the Cascades Range from northern California north to Alaska and is limited to barren and sparsely
vegetated volcanic substrates.
Divisions: 204:C
Nations: US
Subnations: AK, CA?, OR, WA
Map Zones: 1:C, 2:P, 6:P, 7:C, 8:P, 9:P
USFS Ecomap Regions: M242B:C?, M242C:CC, M242D:CP
TNC Ecoregions: 3:C, 4:C, 5:C, 69:C, 81:C


SOURCES
References: Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.769600#references
Description Author: R. Crawford
Version: 30 Mar 2005 Stakeholders: West
Concept Author: R. Crawford ClassifResp: West
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SIERRA NEVADA CLIFF AND CANYON (CES206.901)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Cliff (Substrate); Talus (Substrate); Rock Outcrops/Barrens/Glades; Mediterranean [Mediterranean
Xeric-Oceanic]; Canyon
Non-Diagnostic Classifiers: Canyon Mosaic; Montane [Upper Montane]; Montane [Montane]; Montane [Lower Montane]; Lowland
[Foothill]; Forest and Woodland (Treed); Shrubland (Shrub-dominated); Moss/Lichen (Nonvascular); Ridge/Summit/Upper Slope;
Very Shallow Soil; Landslide; Needle-Leaved Tree; Broad-Leaved Evergreen Shrub; Graminoid; Nonvascular; Cliff (Landform)
National Mapping Codes: ESLF 3171


CONCEPT
Summary: Found from foothill to subalpine elevations throughout the Sierra Nevada and nearby mountain ranges, these are barren
and sparsely vegetated areas (<10% plant cover) of steep cliff faces, narrow canyons, and smaller rock outcrops of various igneous,
sedimentary, and metamorphic bedrock. This system also includes unstable scree and talus slopes typically occurring below cliff
faces. Scattered vegetation may include Abies magnifica, Pseudotsuga menziesii, Pinus contorta var. murrayana, Pinus ponderosa,
Pinus jeffreyi, Populus tremuloides, or Pinus monophylla, Juniperus osteosperma, and Cercocarpus ledifolius at lower elevations.
There may be shrubs including species of Arctostaphylos or Ceanothus. Soil development is limited as is herbaceous cover.


DISTRIBUTION
Range: Found from foothill to subalpine elevations throughout the Sierra Nevada and nearby mountain ranges.
Divisions: 206:C
Nations: US
Subnations: CA, NV, OR
Map Zones: 4:?, 6:C, 7:C, 12:C
USFS Ecomap Regions: 322A:??, 341D:CC, 341E:CC, 341F:CC, 342B:CC, M261D:CC, M261E:CC, M261F:CC
TNC Ecoregions: 4:C, 5:C, 12:C


SOURCES
References: Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722780#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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TEMPERATE PACIFIC FRESHWATER MUDFLAT (CES200.878)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Wetland
Diagnostic Classifiers: Herbaceous; Temperate [Temperate Oceanic]; Extensive Wet Flat
Non-Diagnostic Classifiers: Lowland [Lowland]
National Mapping Codes: ESLF 3122


CONCEPT
Summary: Freshwater mudflats are found scattered throughout the temperate regions of the Pacific Coast of North America. In the
Pacific Northwest, they occur primarily in seasonally flooded shallow lakebeds on floodplains, especially along the lower Columbia
River. During any one year, they may be absent because of year-to-year variation in river water levels. Mudflats must be exposed
before the vegetation develops from the seedbank. They are dominated mainly by low-stature annual plants. They range in
physiognomy from sparsely vegetated mud to extensive sods of herbaceous vegetation. The predominant species include Eleocharis
obtusa, Lilaeopsis occidentalis, Crassula aquatica, Limosella aquatica, Gnaphalium palustre, Eragrostis hypnoides, and Ludwigia
palustris.
Classification Comments: Revised to eliminate overlap with North Pacific Intertidal Freshwater Wetland (CES204.875) and to
better clarify the type, with input from John Christy.


MEMBERSHIP
Associations:
• Bidens cernua Herbaceous Vegetation [Provisional] (CEGL003324, G3)
• Eleocharis obtusa Herbaceous Vegetation [Provisional] (CEGL003326, G4)
• Eragrostis hypnoides - Gnaphalium palustre Herbaceous Vegetation [Provisional] (CEGL003327, G2)
• Euthamia occidentalis Herbaceous Vegetation [Provisional] (CEGL003328, G3)
• Ludwigia palustris - Polygonum hydropiperoides Herbaceous Vegetation [Provisional] (CEGL003330, G2)
• Myriophyllum hippuroides Herbaceous Vegetation [Provisional] (CEGL003331, G3)


DISTRIBUTION
Range: This system is found throughout the temperate regions of the Pacific Coast of North America.
Divisions: 204:C; 206:C
Nations: US
Subnations: CA, OR, WA
Map Zones: 1:C, 2:P, 3:C, 4:C, 7:C, 8:C, 9:C
USFS Ecomap Regions: 242A:CC, 242B:CC, M242A:CC, M242C:CP, M242D:CP
TNC Ecoregions: 2:C, 14:C, 15:C, 16:C


SOURCES
References: Chappell and Christy 2004, Comer et al. 2003, Holland and Keil 1995
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722797#references
Description Author: C. Chappell
Version: 07 Feb 2005 Stakeholders: West
Concept Author: C. Chappell ClassifResp: West
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TEMPERATE PACIFIC INTERTIDAL MUDFLAT (CES204.879)


CLASSIFIERS
Conf.: 2 - Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Barren
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Wetland
National Mapping Codes: ESLF 3116


CONCEPT
Summary: Coastal mudflats are found along the north Pacific Coast from Cook Inlet, Alaska, south to central California. Mudflats
form a narrow band along oceanic inlets, and are more extensive at the mouths of larger rivers. Algae are the dominant vegetation on
mudflats where little vascular vegetation is present due to the daily (in some cases twice daily) tidal flooding of salt or brackish water.
Characteristic species include Vaucheria longicaulis and Enteromorpha spp. The dominant processes are tectonic uplift or subsidence,
isostatic rebound and sediment deposition.


DISTRIBUTION
Range: Along the north Pacific Coast from Cook Inlet, Alaska, south to central California.
Divisions: 105:P; 204:C
Nations: CA, US
Subnations: AK, BC, CA, OR, WA
Map Zones: 1:C, 2:C, 3:C, 4:?
USFS Ecomap Regions: 242A:CC, 261B:CC, 263A:CC, M242A:CC
TNC Ecoregions: 1:C, 2:C, 69:C, 70:C, 71:C, 74:C


SOURCES
References: Boggs 2002, Comer et al. 2003, Holland and Keil 1995, Viereck et al. 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722796#references
Description Author: K. Boggs and G. Kittel
Version: 04 Apr 2005 Stakeholders: Canada, West
Concept Author: K. Boggs and G. Kittel ClassifResp: West
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Accuracy_Assessment

						##########################												##########################

						Accuracy												Fuzzy Accuracy

						##########################												##########################

		Overall Accuracy: 75.27 %														Overall Accuracy: 86.28 %

		Overall Kappa: 0.7081						ASE: 0.0081								Overall Kappa: 0.8525						ASE: 0.024

				Producer		User		Kappa		ASE						Producer		User		Kappa		ASE

		3167		100		100		1		4.00E-04				3167		100		100		1		4.00E-04

		3170		0		NA		0		3.00E-04				3170		0		NA		0		3.00E-04

		4101		79.55		66.04		0.7182		0.0025				4101		77.42		82.4		0.7537		0.0122

		4202		35.71		62.5		0.4531		0.0012				4202		77.26		85.93		0.7576		0.0146

		4204		100		83.33		0.909		8.00E-04				4204		84.82		85		0.767		0.0196

		4205		100		70		0.8232		0.001				4205		74.93		77.41		0.7371		0.0078

		4208		75.88		82.69		0.7825		0.0048				4208		85.73		87.78		0.8084		0.018

		4209		70.97		89.8		0.7899		0.0027				4209		84.36		86.5		0.7972		0.0168

		4214		76.4		83.22		0.7478		0.0128				4214		89.16		94.82		0.6696		0.0151

		4215		77.46		84.81		0.7924		0.0073				4215		86.09		91.75		0.7291		0.0212

		4216		80.95		80.95		0.8075		0.0023				4216		79.5		85.78		0.75		0.0177

		4217		76.33		82.53		0.7515		0.0116				4217		89.5		93.3		0.6786		0.0162

		4218		0		NA		0		7.00E-04				4218		79.28		85.78		0.7521		0.0172

		4219		16.67		100		0.2842		0.0015				4219		83.79		88.75		0.71		0.0221

		4221		0		0		-5.00E-04		5.00E-04				4221		0		0		-5.00E-04		5.00E-04

		4222		83.67		79.68		0.8009		0.007				4222		85.05		90.96		0.7713		0.0222

		4224		65.22		79.79		0.7102		0.0038				4224		79.91		90.64		0.7758		0.0188

		4226		65.79		75.76		0.7016		0.0021				4226		54.55		78.43		0.6265		0.0052

		4228		87.5		70		0.7773		0.0011				4228		35.9		93.33		0.5159		0.0019

		4230		84.21		85.4		0.7926		0.0162				4230		89.56		95.55		0.6562		0.014

		4231		0		NA		0		3.00E-04				4231		73.98		77.53		0.7295		0.0083

		4240		100		100		1		8.00E-04				4240		80.19		87.34		0.7726		0.0168

		4301		81.82		94.74		0.8774		0.0016				4301		80.78		86.36		0.7624		0.0178

		4304		100		100		1		5.00E-04				4304		55		80.29		0.638		0.0049

		4333		28.57		40		0.3324		9.00E-04				4333		83.56		88.92		0.7292		0.0222

		5257		0		NA		0		3.00E-04				5257		83.33		83.33		0.8331		9.00E-04

		5261		0		NA		0		4.00E-04				5261		0		NA		0		4.00E-04

		5302		0		NA		0		3.00E-04				5302		0		NA		0		3.00E-04

		5304		51.43		60		0.5502		0.002				5304		51.43		60		0.5502		0.002

		5305		0		NA		0		8.00E-04				5305		25.58		91.67		0.3972		0.0019

		5311		0		0		-0.0034		0.0015				5311		0		0		-0.0034		0.0015

		5409		0		0		-3.00E-04		4.00E-04				5409		20		33.33		0.2493		7.00E-04

		5425		32.35		91.67		0.4759		0.0017				5425		25.58		91.67		0.3972		0.0019

		7102		0		NA		0		4.00E-04				7102		0		NA		0		4.00E-04

		7108		0		0		-4.00E-04		7.00E-04				7108		0		0		-4.00E-04		7.00E-04

		7110		0		NA		0		3.00E-04				7110		0		NA		0		3.00E-04

		7162		25		100		0.3998		6.00E-04				7162		20		33.33		0.2493		7.00E-04

		8501		NA		0		0		0.0019				8501		99.57		98.76		0.1247		0.0022

		8601		NA		0		0		0.0041				8601		99.57		98.76		0.1247		0.0022

		8602		NA		0		0		3.00E-04				8602		99.57		98.76		0.1247		0.0022

		8604		NA		0		0		3.00E-04				8604		99.57		98.76		0.1247		0.0022

		9106		0		0		-0.0014		0.0016				9106		55		80.29		0.638		0.0049

		9108		NA		NA		NA		0				9108		NA		NA		NA		0

		9190		0		NA		0		3.00E-04				9190		0		NA		0		3.00E-04

		9221		100		100		1		4.00E-04				9221		100		100		1		4.00E-04

		9265		NA		0		0		3.00E-04				9265		NA		0		0		3.00E-04

		9325		NA		0		0		4.00E-04				9325		NA		0		0		4.00E-04

		9330		4.55		2.7		0.0272		0.0019				9330		88.87		93.66		0.6713		0.0161





Error_Matrix

						##########################

						Error Matrix

						##########################

				3167		3170		4101		4202		4204		4205		4208		4209		4214		4215		4216		4217		4218		4219		4221		4222		4224		4226		4228		4230		4231		4240		4301		4304		4333		5257		5261		5302		5304		5305		5311		5409		5425		7102		7108		7110		7162		8501		8601		8602		8604		9106		9108		9190		9221		9265		9325		9330

		3167		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3170		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		0		35		0		0		0		0		0		1		0		1		5		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		8		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		4202		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4204		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4205		0		0		0		0		0		7		0		0		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4208		0		0		0		0		0		0		129		5		2		1		0		2		3		0		1		0		0		0		0		2		1		0		0		0		0		0		0		0		1		1		0		0		7		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4209		0		0		0		0		0		0		0		44		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		1		0		0		0		0		615		26		0		33		0		0		0		1		16		4		0		25		0		0		0		0		1		0		0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		9		0		0		0		0		0		5

		4215		0		0		0		2		0		0		0		1		12		268		0		2		1		19		0		3		0		1		0		1		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0

		4216		0		0		1		0		0		0		0		0		2		0		34		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4217		0		0		5		0		0		0		2		0		38		4		2		529		0		0		0		5		3		0		0		27		0		0		0		0		0		0		0		0		0		0		7		0		0		0		0		1		0		0		0		0		0		7		0		1		0		0		0		10

		4218		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4219		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4221		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		0		0		0		19		4		1		26		0		0		0		251		3		1		0		5		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		2

		4224		0		0		0		0		0		0		0		0		8		5		0		2		0		0		0		0		75		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1

		4226		0		0		0		0		0		0		0		1		0		1		0		2		0		0		0		0		0		25		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4228		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		4230		0		0		0		5		0		0		31		10		48		4		2		30		0		0		1		3		3		0		0		901		0		0		0		0		1		0		1		0		0		0		0		0		3		0		1		0		0		0		0		0		0		9		0		0		0		0		0		2

		4231		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4240		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4301		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		18		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5257		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5302		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5304		0		0		1		0		0		0		0		0		1		1		0		3		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0		0		18		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5305		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5311		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5409		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5425		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		7102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7108		0		0		0		0		0		0		0		0		1		0		0		0		0		4		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7162		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		8501		0		0		0		0		0		0		1		0		12		1		0		10		0		0		0		5		2		0		0		10		0		0		1		0		0		0		2		1		2		4		1		1		3		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0

		8601		0		1		1		0		0		0		5		1		41		25		2		33		0		0		0		27		11		3		0		79		0		0		0		0		0		0		0		0		9		0		6		0		2		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1

		8602		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8604		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9221		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		9265		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9325		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9330		0		0		0		1		0		0		1		0		3		4		0		11		0		0		0		0		0		0		0		9		0		0		0		0		1		0		0		0		1		0		1		0		0		0		0		0		1		0		0		0		0		3		0		0		0		0		0		1
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				3167		3170		4101		4202		4204		4205		4208		4209		4214		4215		4216		4217		4218		4219		4221		4222		4224		4226		4228		4230		4231		4240		4301		4304		4333		5257		5261		5302		5304		5305		5311		5409		5425		7102		7108		7110		7162		8501		8601		8602		8604		9106		9108		9190		9221		9265		9325		9330

		3167		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3170		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4202		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4204		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4205		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4208		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4209		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		1		0		0		0		0		1		1		0		1		1		0		0		0		1		0		0		1		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4215		0		0		0		0		0		1		0		0		1		1		0		0		1		1		0		0		1		0		0		1		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4216		0		0		0		0		0		0		0		0		1		1		1		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4217		0		0		1		0		0		0		0		0		1		0		0		1		0		1		0		1		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4218		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4219		0		0		0		0		0		0		0		0		0		1		0		1		0		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4221		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		1		0		0		0		1		0		0		1		0		0		0		1		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4224		0		0		0		1		0		1		0		0		1		1		0		0		0		0		0		0		1		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		4226		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		4228		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4230		0		0		0		0		1		0		1		1		1		1		0		1		0		1		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4231		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4240		0		0		0		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4301		0		0		0		0		1		0		0		0		1		0		0		0		1		0		0		1		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		4333		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		0		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		5257		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5302		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5305		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5311		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5409		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		5425		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0

		7162		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		8501		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		1		0		0		0		1		0		0		0		0		1		1		1		1		1		1		1		0		0		1		1

		8601		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		1		0		0		0		1		0		0		0		0		1		1		1		1		1		1		1		0		0		1		1

		8602		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		1		0		0		0		1		0		0		0		0		1		1		1		1		1		1		1		0		0		1		1

		8604		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		1		0		0		0		1		0		0		0		0		1		1		1		1		1		1		1		0		0		1		1

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		9221		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		9325		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0

		9330		0		0		0		0		0		1		0		0		1		1		1		1		1		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1





Area_Statistics

				Plots		Map

		NotSampled		459546.441574		0

		4230		243379.779144		358344.99

		4214		213934.825784		199093.41

		4217		177366.184766		224390.79

		4222		101773.268082		107316.09

		4215		79704.526444		103805.01

		4224		53342.066346		37781.01

		4208		50131.692308		37552.14

		4209		39952.62535		23702.67

		4216		26738.818078		34816.77

		4101		24667.230444		47299.5

		5304		24339.030098		17792.01

		8601		24087.720092		90824.94

		9106		21252.08529		14548.59

		4226		19670.167716		9751.5

		5425		17127.120892		9786.42

		4301		9435.25409		6433.74

		5311		9016.40408		9153.36

		9330		8169.800968		38490.75

		4333		6280.72672		5076.63

		4205		5338.617712		3894.03

		5305		4670.07644		18

		4202		2989.415482		3364.38

		5261		2360.128752		0.36

		4219		1457.678972		677.07

		4204		1178.445632		2082.51

		7162		936.84809		1922.13

		5302		786.709584		0

		4221		786.709584		790.92

		3167		768.9034		736.92

		4218		736.52852		0

		5409		736.52852		16293.06

		4228		583.152526		1534.95

		7108		294.611408		1205.1

		7110		294.611408		1491.21

		3170		147.305704		132.03

		3128		0		123.57

		3155		0		14.58

		4240		0		50.4

		4304		0		94.23

		7102		0		10.8

		9108		0		778.05

		9156		0		5.94

		9170		0		24.12

		9221		0		1999.98

		9251		0		3115.17

		9255		0		1.08

		9265		0		137.88

		9325		0		1221.93

		11		0		4433.58

		21		0		50709.06

		22		0		16087.5

		23		0		6398.28

		24		0		2332.17

		81		0		86312.97

		82		0		13227.75

		8501		0		35873.91

		8602		0		381.15

		8603		0		260.64

		8604		0		284.31








Accuracy_Assessment

						##########################												##########################

						Accuracy												Fuzzy Accuracy

						##########################												##########################

				Overall Accuracy: 78.36 %												Overall Accuracy: 87.75 %

				Overall Kappa: 0.7657						ASE: 0.0183						Overall Kappa: 0.8637						ASE: 0.1375

				Producer		User		Kappa		ASE						Producer		User		Kappa		ASE

		3128		69.23		81.82		0.7449		0.0085				3128		69.23		81.82		0.7449		0.0085

		3140		NA		NA		NA		0				3140		NA		NA		NA		0

		3152		NA		NA		NA		0				3152		NA		NA		NA		0

		3170		NA		NA		NA		0				3170		NA		NA		NA		0

		3171		NA		NA		NA		0				3171		NA		NA		NA		0

		3172		NA		0		0		0.0017				3172		NA		0		0		0.0017

		3174		NA		NA		NA		0				3174		100		100		1		0.0024

		3179		0		NA		0		0.0034				3179		0		NA		0		0.0034

		4101		100		100		1		0.0034				4101		92.86		95.59		0.9344		0.0233

		4104		NA		NA		NA		0				4104		91.67		95.65		0.9276		0.0236

		4204		56.58		81.13		0.6277		0.0222				4204		88.14		95.53		0.8791		0.0471

		4208		NA		NA		NA		0				4208		66.67		100		0.7992		0.0038

		4209		100		100		1		0.0034				4209		80		100		0.8881		0.0051

		4214		96		100		0.9778		0.0187				4214		93.33		93.02		0.8624		0.0578

		4215		86.67		87.84		0.8543		0.0245				4215		95.36		93		0.9024		0.0547

		4216		90		81.82		0.8546		0.0079				4216		92.89		91.67		0.8754		0.0531

		4217		92.65		95.45		0.9327		0.0229				4217		93.62		94.29		0.9208		0.0384

		4218		91.67		90.59		0.8966		0.0267				4218		92.69		91.44		0.874		0.0523

		4219		92.31		100		0.9591		0.0087				4219		88.96		92.36		0.8719		0.0422

		4220		100		50		0.6659		0.0029				4220		100		50		0.6659		0.0029

		4222		100		100		1		0.0054				4222		80.82		90.31		0.7749		0.0503

		4230		66.67		100		0.7992		0.0038				4230		83.97		91.98		0.7742		0.0571

		4231		100		25		0.3984		0.0038				4231		96.05		87.95		0.9057		0.0256

		4232		100		100		1		0.0041				4232		93.75		98.36		0.9553		0.0218

		4237		50		100		0.6659		0.0029				4237		88.24		100		0.9358		0.0099

		4240		100		84.62		0.915		0.0085				4240		80.19		90.43		0.7747		0.0492

		4245		100		100		1		0.0024				4245		80		66.67		0.7248		0.0056

		4267		100		100		1		0.0034				4267		94.12		100		0.9688		0.01

		4269		75		60		0.6642		0.0051				4269		80		66.67		0.7248		0.0056

		4301		66.67		80		0.7248		0.0056				4301		81.25		91.46		0.7842		0.0509

		4302		50		100		0.6659		0.0029				4302		50		100		0.6659		0.0029

		4303		100		75		0.8538		0.0092				4303		59.09		86.67		0.6838		0.0158

		4329		100		68.75		0.8107		0.009				4329		100		76.19		0.8606		0.0107

		5202		100		100		1		0.0024				5202		85		60.71		0.6964		0.0123

		5204		NA		NA		NA		0				5204		NA		0		0		0.0017

		5205		NA		NA		NA		0				5205		NA		0		0		0.0017

		5256		NA		0		0		0.0017				5256		69.23		55.38		0.5741		0.0208

		5257		34.38		84.62		0.4725		0.0119				5257		67.52		94.64		0.7286		0.0371

		5258		NA		NA		NA		0				5258		NA		NA		NA		0

		5260		NA		NA		NA		0				5260		NA		NA		NA		0

		5261		0		NA		0		0.0024				5261		0		NA		0		0.0024

		5304		88.89		80		0.8396		0.0075				5304		88.89		80		0.8396		0.0075

		5305		33.33		100		0.4975		0.0048				5305		55.56		83.33		0.6626		0.0066

		5311		25		14.29		0.1748		0.0056				5311		25		14.29		0.1748		0.0056

		5403		85.71		85.71		0.8554		0.0064				5403		85.71		85.71		0.8554		0.0064

		5404		NA		NA		NA		0				5404		NA		NA		NA		0

		5409		NA		NA		NA		0				5409		NA		NA		NA		0

		5425		100		75		0.8563		0.0045				5425		55.56		83.33		0.6626		0.0066

		5452		81.25		54.17		0.6383		0.0111				5452		73.68		89.09		0.7576		0.0344

		5453		75		17.14		0.263		0.0115				5453		82.35		96.18		0.8524		0.0387

		5454		56.76		72.41		0.6154		0.0147				5454		81.7		96.15		0.8474		0.0386

		5455		NA		NA		NA		0				5455		73.03		69.15		0.6579		0.028

		5456		NA		NA		NA		0				5456		49.28		80.95		0.5754		0.0201

		7102		NA		NA		NA		0				7102		NA		NA		NA		0

		7107		NA		NA		NA		0				7107		49.28		80.95		0.5754		0.0201

		7109		NA		NA		NA		0				7109		NA		NA		NA		0

		7110		NA		0		0		0.0017				7110		NA		0		0		0.0017

		7112		75		100		0.8563		0.0045				7112		75		100		0.8563		0.0045

		7157		NA		NA		NA		0				7157		NA		NA		NA		0

		8404		100		100		1		0.0024				8404		100		100		1		0.0024

		8501		NA		0		0		0.0029				8501		92.01		91.81		0.6361		0.0364

		8601		NA		0		0		0.0024				8601		92.01		91.81		0.6361		0.0364

		9103		NA		NA		NA		0				9103		0		NA		0		0.0034

		9106		NA		NA		NA		0				9106		NA		NA		NA		0

		9108		NA		0		0		0.0017				9108		NA		0		0		0.0017

		9156		NA		0		0		0.0017				9156		100		66.67		0.7992		0.0038

		9170		NA		0		0		0.0024				9170		NA		0		0		0.0024

		9222		NA		NA		NA		0				9222		NA		NA		NA		0

		9265		0		NA		0		0.0024				9265		0		NA		0		0.0024

		9297		NA		NA		NA		0				9297		NA		NA		NA		0

		9321		100		100		1		0.0041				9321		85		60.71		0.6964		0.0123

		9325		NA		NA		NA		0				9325		NA		NA		NA		0

		9330		NA		0		0		0.0038				9330		94.5		93.22		0.8792		0.0578





Error_Matrix
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						Error Matrix

						##########################

				3128		3140		3152		3170		3171		3172		3174		3179		4101		4104		4204		4208		4209		4214		4215		4216		4217		4218		4219		4220		4222		4230		4231		4232		4237		4240		4245		4267		4269		4301		4302		4303		4329		5202		5204		5205		5256		5257		5258		5260		5261		5304		5305		5311		5403		5404		5409		5425		5452		5453		5454		5455		5456		7102		7107		7109		7110		7112		7157		8404		8501		8601		9103		9106		9108		9156		9170		9222		9265		9297		9321		9325		9330

		3128		9		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3140		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3152		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3170		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3171		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3172		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3174		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3179		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4104		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4204		0		0		0		0		0		0		0		0		0		0		43		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		1		0		0		0		0		1		1		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4208		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4209		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		0		0		0		0		0		0		0		0		0		0		48		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4215		0		0		0		0		0		0		0		0		0		0		0		0		0		1		65		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		0		3		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4216		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		9		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4217		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		63		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4218		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		77		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		2		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4219		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		12		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4220		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4230		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4231		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4232		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4237		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4240		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		11		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4245		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4267		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4269		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4301		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4302		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4303		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		12		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		4329		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5202		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5204		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5205		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5256		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5257		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5258		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5305		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5311		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5403		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5404		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5409		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5425		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5452		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		13		0		5		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		5453		0		0		0		0		0		0		0		0		0		0		19		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		6		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5454		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		21		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7107		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7109		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7157		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8404		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		8501		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8601		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9103		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9156		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9170		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9222		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9297		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9321		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0

		9325		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9330		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						##########################

						Fuzzy Matrix

						##########################

				3128		3140		3152		3170		3171		3172		3174		3179		4101		4104		4204		4208		4209		4214		4215		4216		4217		4218		4219		4220		4222		4230		4231		4232		4237		4240		4245		4267		4269		4301		4302		4303		4329		5202		5204		5205		5256		5257		5258		5260		5261		5304		5305		5311		5403		5404		5409		5425		5452		5453		5454		5455		5456		7102		7107		7109		7110		7112		7157		8404		8501		8601		9103		9106		9108		9156		9170		9222		9265		9297		9321		9325		9330

		3128		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3140		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3152		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3170		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3171		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3172		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3174		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3179		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		4101		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4104		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4204		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4208		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4209		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		1		1		0		0		0		1		0		1		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4215		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		1		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4216		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4217		0		0		0		0		0		0		0		0		1		1		0		0		0		1		0		0		1		0		1		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4218		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4219		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		1		0		0		1		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4220		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		1		0		0		0		1		0		0		1		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4230		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		0		1		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4231		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4232		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4237		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4240		0		0		0		0		0		0		0		0		0		0		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4245		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4267		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		4269		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4301		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		1		0		0		1		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4302		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4303		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4329		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5202		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		5204		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5205		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5256		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5257		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5258		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		5260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5261		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5305		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5311		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5403		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5404		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5409		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5425		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5452		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		5453		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5454		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7107		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		1		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7109		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7110		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7157		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8404		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		8501		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		1		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		1		1		1		1		0		0		0		0		1		1

		8601		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		1		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		1		1		1		1		0		0		0		0		1		1

		9103		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		9106		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0

		9156		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		9170		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0

		9222		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		9265		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		9297		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0

		9321		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		9325		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0

		9330		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1





Area_Statistics

				Plots		Map

		NotSampled		764036.3971		0

		4218		311408.1998		322864.2

		4204		278818.9695		204269.58

		4215		271576.9184		322606.35

		4217		253471.7905		271052.73

		4214		184672.3045		148977

		5454		133977.9464		163758.69

		5257		115872.8185		75679.83

		5452		57936.40926		252690.75

		3128		47073.33252		22547.52

		4219		47073.33252		46095.48

		4303		43452.30694		32517

		4216		39831.28136		65476.53

		4329		39831.28136		60578.82

		4240		39831.28136		50326.65

		5304		32589.23021		17361.27

		5403		28968.20463		12602.79

		5453		28968.20463		152417.79

		5305		21726.15347		2812.05

		4301		21726.15347		9749.79

		4222		18105.12789		7985.07

		riparian		18105.12789		0

		5311		14484.10231		42489.99

		7112		14484.10231		29383.02

		4269		14484.10231		6531.48

		9321		10863.07674		5968.26

		8601		10863.07674		31208.58

		5425		10863.07674		10714.14

		4230		10863.07674		4814.73

		4232		10863.07674		4220.82

		4302		7242.051157		3150.18

		4209		7242.051157		3748.23

		Nonforest_Unassigned		7242.051157		0

		5261		7242.051157		56.43

		4101		7242.051157		3474.9

		4237		7242.051157		2663.01

		4267		7242.051157		2756.79

		9265		7242.051157		77.67

		5202		3621.025579		12383.64

		8404		3621.025579		7742.07

		4220		3621.025579		7489.35

		4231		3621.025579		15176.61

		4245		3621.025579		2201.85

		3140		0		1712.7

		3152		0		124.65

		3170		0		452.7

		3171		0		567.99

		3172		0		4662.99

		3173		0		23.13

		3174		0		448.56

		3179		0		25082.19

		4104		0		2529.45

		4208		0		1939.32

		5204		0		733.32

		5205		0		247.86

		5256		0		23951.7

		5258		0		1199.07

		5260		0		139.59

		5404		0		903.87

		5409		0		163.53

		5455		0		8721.36

		5456		0		318.42

		7102		0		1355.67

		7107		0		17229.87

		7109		0		1126.71

		7110		0		8390.52

		7157		0		1336.05

		9103		0		21949.92

		9106		0		1371.69

		9108		0		10445.67

		9156		0		2374.65

		9168		0		115.29

		9170		0		25030.8

		9222		0		7522.11

		9297		0		6645.78

		9325		0		317.07

		9330		0		27428.31

		11		0		64932.39

		12		0		796.77

		21		0		28954.08

		22		0		7360.02

		23		0		1327.77

		24		0		158.76

		81		0		107688.87

		82		0		97827.75

		8501		0		16542.09

		8502		0		313.47

		8503		0		1694.25

		8602		0		57.51

		8603		0		20.61

		7118		0		3.69








Accuracy Assessment

						##########################												##########################

						Accuracy												Fuzzy Accuracy

						##########################												##########################

				Overall Accuracy: 69.66 %												Overall Accuracy: 83.27 %

				Overall Kappa: 0.629						ASE: 0.0098						Overall Kappa: 0.8828						ASE: 0.0266

				Producer		User		Kappa		ASE						Producer		User		Kappa		ASE

		3177		38.46		29.41		0.3303		0.0017				3177		83.33		40.32		0.5378		0.003

		4101		50		50		0.4997		6.00E-04				4101		71.29		83		0.7369		0.0099

		4202		82.26		79.69		0.8058		0.0035				4202		79.53		90.44		0.6401		0.0237

		4205		83.33		71.43		0.7688		0.0011				4205		60.98		59.52		0.5973		0.0028

		4208		25		100		0.3997		7.00E-04				4208		67.39		92.08		0.77		0.005

		4214		70.15		67.14		0.6794		0.0037				4214		77.13		81.52		0.7175		0.0178

		4215		56.67		80.95		0.6641		0.0022				4215		78.66		86.24		0.7205		0.0221

		4216		66.67		100		0.7999		7.00E-04				4216		75		72.82		0.7305		0.0046

		4219		72.22		100		0.838		0.0017				4219		65.93		89.55		0.7476		0.0058

		4222		63.43		77.62		0.6828		0.0059				4222		75.15		79.8		0.6987		0.017

		4223		64.06		85.71		0.712		0.0076				4223		76.19		89.06		0.6715		0.0243

		4224		72.9		75.3		0.6843		0.0133				4224		84.79		95.45		0.5941		0.0169

		4226		71.92		87.5		0.6749		0.0217				4226		83.53		95.54		0.5433		0.0162

		4230		67.16		90		0.7608		0.0049				4230		74.05		86.61		0.7526		0.0138

		4268		52.94		20		0.2849		0.0024				4268		73.95		84.56		0.7684		0.0084

		4271		45.45		83.33		0.5873		0.0013				4271		74.91		89.66		0.6684		0.0242

		4272		60		75		0.6662		9.00E-04				4272		79.56		91.08		0.6537		0.0239

		4304		70.87		88.24		0.7783		0.0049				4304		83.15		94.26		0.6153		0.0194

		4333		71.39		83.19		0.7387		0.0099				4333		83.77		95.72		0.6007		0.0177

		5304		83.33		100		0.9089		0.001				5304		83.33		100		0.9089		0.001

		5457		NA		0		0		3.00E-04				5457		NA		0		0		3.00E-04

		8601		NA		0		0		0.0065				8601		99.91		100		0		5.00E-04

		8602		NA		0		0		3.00E-04				8602		99.91		100		0		5.00E-04

		9106		3.45		1.41		0.0075		0.0031				9106		83.6		96.44		0.5383		0.0156

		9108		NA		0		0		4.00E-04				9108		60		50		0.5447		0.001

		9190		0		NA		0		4.00E-04				9190		38.46		83.33		0.5251		0.0013

		9221		NA		0		0		3.00E-04				9221		NA		0		0		4.00E-04

		9260		NA		0		0		3.00E-04				9260		NA		0		0		4.00E-04

		9330		NA		0		0		0.001				9330		72.92		83.33		0.7614		0.0072





Error Matrix

						##########################

						Error Matrix

						##########################

				3177		4101		4202		4205		4208		4214		4215		4216		4219		4222		4223		4224		4226		4230		4268		4271		4272		4304		4333		5304		5457		8601		8602		9106		9108		9190		9221		9260		9330

		3177		5		0		1		0		0		0		0		0		0		0		6		1		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4202		0		0		51		0		1		0		0		0		0		0		1		3		4		2		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0

		4205		0		0		0		5		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		4208		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		0		0		0		47		6		1		0		0		0		8		2		3		0		0		0		0		2		0		0		0		0		1		0		0		0		0		0

		4215		0		0		0		0		0		2		17		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		4216		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4219		0		0		0		0		0		0		0		0		13		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		0		0		0		0		111		2		10		17		0		0		0		0		0		2		0		0		0		0		1		0		0		0		0		0

		4223		0		0		0		0		0		0		0		0		1		0		180		2		25		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		4224		0		0		0		0		0		10		3		0		0		9		0		433		78		3		1		2		1		3		22		0		0		0		0		10		0		0		0		0		0

		4226		0		0		2		0		0		6		3		0		3		6		27		28		917		16		0		1		0		7		25		0		0		0		0		6		0		1		0		0		0

		4230		0		0		0		0		2		1		0		0		0		0		0		2		3		90		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0

		4268		7		0		2		0		0		0		0		0		0		0		18		4		4		0		9		0		0		0		0		0		0		0		0		1		0		0		0		0		0

		4271		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		0		0		0		0		0		0		0		0

		4272		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0

		4304		0		0		0		0		0		0		0		0		0		0		4		1		5		0		0		0		0		90		2		0		0		0		0		0		0		0		0		0		0

		4333		0		0		0		0		0		0		1		0		0		3		1		14		24		10		0		0		0		1		287		0		0		0		0		3		0		1		0		0		0

		5304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5		0		0		0		0		0		0		0		0		0

		5457		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8601		1		0		5		0		0		1		0		0		1		44		32		82		162		8		0		2		1		17		37		1		0		0		0		2		0		0		0		0		0

		8602		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9106		0		0		0		0		0		0		0		0		0		2		5		4		27		1		0		1		0		8		22		0		0		0		0		1		0		0		0		0		0

		9108		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9221		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9260		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9330		0		0		1		0		0		0		0		0		0		0		3		1		2		1		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0

						##########################

						Fuzzy Matrix

						##########################

				3177		4101		4202		4205		4208		4214		4215		4216		4219		4222		4223		4224		4226		4230		4268		4271		4272		4304		4333		5304		5457		8601		8602		9106		9108		9190		9221		9260		9330

		3177		1		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4101		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0

		4202		0		0		1		0		0		1		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4205		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1

		4208		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		1		0		0		1		1		0		0		0		0		1		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1

		4215		0		0		0		1		0		1		1		0		1		0		0		1		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1

		4216		0		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		4219		0		0		0		0		0		0		1		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		0		0		0		0		0		1		0		0		0		1		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0

		4223		0		0		0		0		0		0		0		0		0		0		1		0		1		0		1		1		0		0		0		0		0		0		0		1		0		0		0		0		0

		4224		0		0		1		1		0		1		1		0		0		0		0		1		1		0		0		0		1		1		1		0		0		0		0		1		0		0		0		0		0

		4226		0		0		1		1		0		0		0		0		0		0		1		1		1		0		0		1		1		0		1		0		0		0		0		1		0		0		0		0		0

		4230		0		0		0		0		1		1		1		0		1		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1

		4268		1		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4271		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		1		0		0		0		0		0		0		0		1		0		1		0		0		0

		4272		0		0		0		1		0		1		1		0		0		0		0		1		1		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0

		4304		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		1		1		0		0		0		0		1		0		0		0		0		0

		4333		0		1		0		0		0		0		0		0		0		0		0		1		1		1		0		0		0		1		1		0		0		0		0		1		0		0		0		0		0

		5304		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0

		5457		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0

		8601		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		0		0		1

		8602		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		0		0		1

		9106		0		0		0		0		0		0		0		0		0		0		1		1		1		0		0		1		0		1		1		0		0		0		0		1		0		0		0		0		0

		9108		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0

		9221		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0

		9260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0

		9330		0		0		0		1		0		1		1		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1





Area Statistics

				Plots		Map

		4268		11616.106944		13569.03

		4202		31443.292828		21354.48

		5304		1518.381872		3586.59

		4205		731.672288		3196.98

		8601		78239.96781		458156.43

		4208		786.709584		14.04

		4219		10574.44518		8479.26

		9262		760.404994		0

		4214		39235.521758		24737.22

		4215		14223.498842		7236.27

		4230		85425.977112		80416.26

		5457		9571.633272		1351.26

		Nonforest		2129.053046		0

		Not Sampled		662605.373986		0

		4304		130864.930564		101581.56

		4272		1412.35414		2571.75

		4222		142658.694662		67481.82

		9190		1607.412792		0

		7162		6384.731022		3137.94

		4333		263284.66474		226139.76

		9106		33025.210402		142911.18

		4101		2454.825276		13952.43

		9173		760.404994		28.98

		4223		124783.714042		131484.15

		4271		7716.957334		2747.52

		3177		4684.645136		14530.23

		4224		241659.863644		248643.09

		4226		450362.099448		506777.13

		9221		731.672288		7677.18

		3155		0		857.7

		3158		0		223.56

		3165		0		701.37

		4209		0		22.95

		4216		0		502.74

		4217		0		280.71

		5311		0		518.04

		5409		0		5205.33

		7103		0		2218.05

		7161		0		786.87

		9108		0		922.5

		9166		0		393.84

		9260		0		6073.56

		9281		0		9485.19

		9325		0		25.2

		9330		0		10774.08

		5425		0		11.16

		11		0		19538.64

		12		0		15.12

		21		0		120149.1

		22		0		16100.1

		23		0		3917.52

		24		0		1649.52

		81		0		32945.67

		82		0		12187.08

		8501		0		3307.95

		8602		0		18102.51

		8603		0		587.79

		8604		0		1987.83








Accuracy_Assessment

						##########################												##########################

						Accuracy												Fuzzy Accuracy

						##########################												##########################

				Overall Accuracy: 71.34 %												Overall Accuracy: 83.58 %

				Overall Kappa: 0.6562						ASE: 0.0296						Overall Kappa: 0.8436						ASE: 0.0807

				Producer		User		Kappa		ASE						Producer		User		Kappa		ASE

		4101		50		52.38		0.4782		0.0213				4101		76.74		83.9		0.6861		0.069

		4205		75		100		0.8557		0.008				4205		81.82		94.74		0.8701		0.0209

		4214		100		100		1		0.0106				4214		76.36		89.36		0.747		0.0614

		4215		87.5		100		0.9302		0.0175				4215		81.04		91.94		0.6619		0.0728

		4216		NA		NA		NA		0				4216		87.5		95.45		0.9066		0.0224

		4217		66.67		100		0.7986		0.0067				4217		78.05		87.67		0.6767		0.0758

		4222		74.19		95.83		0.822		0.0249				4222		73.6		88.46		0.7028		0.0662

		4224		72.29		85.71		0.7211		0.0498				4224		86.45		94.78		0.5696		0.0483

		4226		83.33		87.5		0.8333		0.0322				4226		85.95		93.27		0.6569		0.0613

		4301		50		50		0.497		0.006				4301		75		88.1		0.6803		0.0729

		4304		57.14		100		0.7231		0.0101				4304		85.71		93.75		0.6534		0.0605

		4333		74.51		81.72		0.6892		0.0592				4333		87.41		95.55		0.6214		0.0496

		5311		NA		0		0		0.003				5311		NA		0		0		0.003

		5409		0		0		-0.004		0.0052				5409		0		0		-0.004		0.0052

		8601		NA		0		0		0.0184				8601		98.8		99.7		-0.0048		0.0067

		8603		NA		0		0		0.003				8603		98.8		99.7		-0.0048		0.0067

		9106		36.36		23.53		0.2561		0.0166				9106		86.12		93.78		0.6593		0.0603

		9173		NA		0		0		0.003				9173		36.36		22.22		0.2451		0.0169

		9190		0		NA		0		0.0067				9190		0		NA		0		0.0067

		9221		NA		NA		NA		0				9221		NA		NA		NA		0

		9330		NA		NA		NA		0				9330		86.21		100		0.9195		0.0247





Error_Matrix

						##########################

						Error Matrix

						##########################

				4101		4205		4214		4215		4216		4217		4222		4224		4226		4301		4304		4333		5311		5409		8601		8603		9106		9173		9190		9221		9330

		4101		11		0		0		0		0		0		1		2		0		1		0		1		0		1		0		0		3		0		1		0		0

		4205		0		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4214		0		0		6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4215		0		0		0		14		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4216		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4217		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4222		1		0		0		0		0		0		23		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4224		1		0		0		1		0		0		0		60		2		0		0		5		0		0		0		0		1		0		0		0		0

		4226		0		0		0		0		0		0		0		3		35		0		0		2		0		0		0		0		0		0		0		0		0

		4301		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0

		4304		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0

		4333		6		1		0		0		0		0		1		5		3		0		0		76		0		0		0		0		1		0		0		0		0

		5311		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0

		5409		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0

		8601		2		0		0		1		0		1		5		9		1		0		1		12		0		0		0		0		2		0		0		0		0

		8603		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		9106		0		0		0		0		0		0		0		2		1		0		2		4		0		0		0		0		4		0		4		0		0

		9173		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9221		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9330		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						##########################

						Fuzzy Matrix

						##########################

				4101		4205		4214		4215		4216		4217		4222		4224		4226		4301		4304		4333		5311		5409		8601		8603		9106		9173		9190		9221		9330

		4101		1		0		0		0		0		1		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0

		4205		0		1		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1

		4214		0		0		1		1		0		1		0		1		0		1		0		0		0		0		0		0		0		0		0		0		1

		4215		0		1		1		1		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		1

		4216		0		0		1		1		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1

		4217		1		0		1		0		0		1		1		0		0		0		0		1		0		0		0		0		0		0		0		0		1

		4222		0		0		1		0		0		1		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0

		4224		0		1		1		1		0		0		0		1		1		1		1		1		0		0		0		0		1		0		0		0		0

		4226		0		1		0		0		0		0		0		1		1		0		0		1		0		0		0		0		1		0		0		0		0

		4301		1		1		1		0		0		0		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0

		4304		0		0		0		0		0		0		0		1		1		0		1		1		0		0		0		0		1		0		0		0		0

		4333		1		0		0		0		0		1		0		1		1		0		1		1		0		0		0		0		1		0		0		0		0

		5311		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0

		5409		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0

		8601		1		1		1		1		1		1		1		1		1		1		1		1		0		0		1		1		1		0		1		0		1

		8603		1		1		1		1		1		1		1		1		1		1		1		1		0		0		1		1		1		0		1		0		1

		9106		0		0		0		0		0		0		0		1		1		0		1		1		0		0		0		0		1		1		0		0		0

		9173		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0

		9190		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		9221		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0

		9330		0		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1





Area_Statistics

				Plots		Map

		Not Sampled		1044139.464662		0

		4224		79610.234606		70463.07

		4333		66322.369796		144930.6

		4101		40607.002612		115585.38

		4222		34236.4356		19631.43

		4226		27188.82891		16656.66

		9106		22169.913138		47062.08

		4304		12738.705908		2824.92

		4215		12572.784648		4013.55

		8601		10524.668802		66641.67

		4214		9342.985682		3297.24

		9190		6193.71923		2030.67

		4217		4718.63876		1626.66

		4301		2678.211948		908.28

		5409		1291.757712		14495.4

		Nonforest_Unassigned		627.667986		0

		3155		0		1.08

		4205		0		956.25

		4216		0		752.31

		4219		0		1508.76

		4272		0		452.88

		5311		0		3930.84

		9108		0		148.59

		9166		0		13.86

		9173		0		1015.29

		9219		0		19.44

		9221		0		9322.56

		9260		0		1184.85

		9330		0		382.14

		11		0		16056.27

		12		0		0.9

		21		0		60158.07

		22		0		88808.94

		23		0		48740.31

		24		0		18808.2

		81		0		346621.41

		82		0		221266.98

		8501		0		5079.42

		8602		0		1676.52

		8603		0		1062

		88		0		36827.91







