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1. INTRODUCTION

Mount Spokane State Park (MSSP) is a 12,293-acre camping park in the Selkirk Mountains in
Spokane County, Washington, that crosses into a small area of Kootenai County, Idaho (Figure
1). MSSP was officially dedicated in 1927 and was the first Washington State Park west of the
Cascade Mountains. The park has over 100 miles of trails and offers year-round recreation like
Nordic skiing, snowshoeing, snowmobiling, camping, horseback riding, biking, hiking, and berry
picking. Washington State Parks and Recreation Commission (WSPRC) manages all land and
activities within the state park. The park is in the Northern Rockies Ecoregion, which is
characterized by a series of high, rugged mountain ranges, mostly oriented northwest-southeast,
interspersed with intermontane valleys. Elevations in the park range from 3,100 feet to 5,883 feet
at the summit of Mount Spokane.

Recent vegetation surveys at MSSP have focused on meadow vegetation (Smith 2009; Walker et
al. 2021), which represent a proportionately small area relative to forests. Thus, the need for
vegetation surveys is most acute in forested vegetation and in areas of high recreation pressures
(e.g., Nordic ski trail expansion, mountain bike trails). In addition, Ecological Integrity
Assessments (E1As) are needed to gather relevant information for planning, restoration, and
conservation of vegetation resources on WSPRC properties.

To this end, WSPRC contracted with AECOM Technical Services Inc. (AECOM) and
Washington Department of Natural Resources (WDNR), Natural Heritage Program (WNHP) to
support the following objectives:

1. Survey and map US National Vegetation Classification (USNVC) plant associations
(herein, associations).

2. Conduct noxious weed and rare plant surveys.
3. Conduct EIAs.

This report provides a summary of the vegetation survey and mapping, and EIA work completed
to date in MSSP by AECOM and the WNHP.
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OVERVIEW/FIGURE 1

Mt Spokane State Park Project Area and Components
Figure 1. Overview map of Mount Spokane State Park showing the priority areas and vegetation survey, photo, noxious weed, and miscellaneous

survey points at Mount Spokane State Park, 2020-2022.

Mount Spokane State Park

AECOM
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2. METHODS

2.1 Vegetation Surveys and Mapping

In 2020-2021, field surveys were conducted in MSSP at Mount Spokane, Day Mountain, Horse
Mountain, and Ragged Ridge by AECOM from August 31 to September 6, 2020, and from June
910 13, 2021 (Figure 2). The field data were used to prepare a map of meadow vegetation and to
assess tree encroachment into the meadows using a combination of field data and assessment of a
time-series of satellite/aerial imagery (Walker et al. 2021). In 2020-2021, a total of 32 vegetation
survey points, 104 photo points, and 29 noxious weed survey points, lines, and polygons were
collected during field surveys.

Figure 2. Field staff conducting botanical surveys at Mount Spokane State Park in 2022.

Prepared for: Washington State Parks and Recreation Commission AECOM
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In 2022, field surveys were conducted from July 18 to September 29, 2022, in five priority areas
on the south side of MSSP and at Ragged Ridge (Figure 1). During July and August, field
surveys were conducted in the priority areas and at Ragged Ridge. Field surveys in September
were completed primarily in the Blanchard Creek watershed north of the downhill ski area. Field
survey methods followed the WSPRC vegetation survey protocols. Field surveys entailed
concurrent vegetation mapping field verification surveys, EIAs, and rare plant and noxious weed
surveys. In 2022, a total of 269 vegetation survey points, 1,282 photo points, 58 noxious weed
survey points, and 639 miscellaneous survey points were completed during field surveys.

2.1.1 Data Management
Field

Field survey teams collected and managed field data using a shared ArcGIS Online (AGOL)
account set up by WNHP with an AECOM co-manager. Survey teams used a common
geodatabase provided by WSPRC GIS staff to manage data dictionaries and field forms using
ESRI Field Maps software. The Field Maps project had several digital field forms (e.qg.,
vegetation survey point) to choose from, and field crews selected the appropriate survey type
depending on the type of field survey plot (e.g., vegetation plot) being completed. Vegetation
survey points were collected at vegetation plots to record the complete set of data attributes
required by WSPRC protocols for vegetation surveys. Photo points were collected at photo
locations, and photo metadata were recorded at vegetation plots and at rapid photo points,
streamlined vegetation plots designed to quickly capture photos and relevant information for
vegetation field verification, e.g., plant association. Noxious weed survey points were collected
to record locations of noxious weeds that were not otherwise located at a vegetation plot. When
noxious weeds were identified at vegetation plots, the weeds were recorded in the plot species
list. Lastly, miscellaneous survey points were taken to record observations that did not fit within
any other survey point (e.g., the location of a transition between plant associations or disturbance
observations).

AECOM field teams used Apple iPads with a Trimble R1 external GPS (<3-meter accuracy).
Field data quality control (QC) checks were performed after completing each plot and at the end
of each day. After each plot, the field forms were reviewed for completeness, and any data
attributes that were blank were populated. At the end of each day, voucher specimens were
evaluated under a dissecting scope and keyed to species using the project taxonomic references.
Plot data were then updated with verified species. Each evening, the data were uploaded to the
ArcGIS Online project geodatabase.

Office

Following field surveys, AECOM performed QC review of the field data to ensure consistency in
association classifications and that only error-free data were used in the analysis, mapping, and
reporting. To begin, a copy of the original field data was made to use as a working copy, and
original field data were saved for reference. Several data QC checks were performed on the

Prepared for: Washington State Parks and Recreation Commission AECOM
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working copy to ensure that only the highest quality data were used in subsequent analyses. First,
data completeness for all data attributes was checked. Incomplete data attributes that could be
accurately completed in the office (e.g., total shrub cover for a given species as tall shrub

cover + low shrub cover) were populated. For all other incomplete data attributes (e.g., those
requiring a field measurement), the data attribute was left blank in the project database (text
fields) or populated with —-999 (numeric fields). Second, species lists for each plot were reviewed
for consistency with the species codes assigned in the field. The species codes were standardized
to a plant taxonomy domain list maintained by AECOM that follows the second edition of Flora
of the Pacific Northwest (Hitchcock and Cronquist 2018). Third, the association codes in the
PA1-PAD5 fields were reviewed for consistency, and the codes were standardized to the WNHP
association codes.

Vascular plant voucher specimens were pressed and sent to the Burke Herbarium (BH) at the
University of Washington in Seattle (7 specimens) and the Marion Ownbey Herbarium (MOH) at
Washington State University in Pullman (64 specimens) for long-term curation. Bryophyte
(mosses, liverworts, and hornworts) voucher specimens were sent to expert bryologist and
lichenologist David Kofranek for verification and then to MOH for curation. In addition to
voucher specimens, photos of plants were taken opportunistically and uploaded to iNaturalist, an
online repository for citizen-science biodiversity data (iNaturalist 2023). Observations from 2022
field surveys uploaded to iNaturalist, in addition to observations from the general public, are
viewable at the following link: https://www.inaturalist.org/projects/flora-of-mount-spokane-state-

park.

2.1.2 Survey Routes and Vegetation Plots

Survey routes were selected based on interpretation of satellite imagery and by reviewing a
LiDAR hillshade. Field crews selected routes through each vegetation polygon that traversed a
diversity of imagery signatures, slope shapes (e.g., concave), slope gradients and aspects, and
elevations. As field crews walked the survey routes, they meandered through the vegetation
polygons, stopping in the middle of homogenous imagery signatures or in areas with a distinct
combination of elevation, aspect, and slope to record data at vegetation plots. During these
meanders through the plant communities, biologists stopped between plots to document
transitions between vegetation types and noxious weeds and rare plants encountered along the
way.

One vegetation plot per plant association was completed in each vegetation polygon. In
vegetation polygons with broad expanses of one plant association, after completing the
vegetation plot field crews continued to meander through the same plant association periodically
recording photo points, for instance below a slope break, to verify that the plant association had
not changed. At each vegetation plot, several community characteristics requested by WSPRC
were documented. These characteristics included a complete plant species lists by lifeform,
percent cover by vegetation growth form (e.g., grasses), non-vegetative cover characteristics,
nonnative species information, plant association(s), and site conditions such as recreation use.

Prepared for: Washington State Parks and Recreation Commission AECOM
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Per the WSPRC protocols, percent cover by plant species was not recorded. As such, plant
species in each growth form were listed in rank order by percent cover, starting with the species
with the greatest cover first. Appendix A contains a reference sheet for the cover values and other
data used in the data dictionary.

2.1.3 Vegetation Classification

The plot-level classification and mapping followed USNVC (2023) associations. Associations
are the lowest level in the USNVC hierarchy and reflect existing vegetation and not the eventual
or climax community at a site field (Figure 3). Associations are characterized environmentally by
soils, climate, geologic substrate, hydrology, and disturbance regimes, and floristically by
diagnostic species, usually from multiple growth forms or layers, and narrowly similar
composition (USNVC 2022). In some cases, the Washington State USNVC, maintained by the
WNHP, was used for associations that are not published at the national level. Lastly, Rocchio et
al. (2022) was also used to supplement the USNVC for wetland associations. Field crews used
Ramm-Granberg and Weber (2022) to classify plots to association. A field guide to the plant
associations of MSSP is included in Appendix B.

Walker et al. (2021) reported on two meadow associations: Festuca viridula - Festuca idahoensis
Meadow and Calamagrostis rubescens — Carex geyeri — Festuca idahoensis — Pseudoroegneria
spicata, the latter of which is not an official USNVC association. Review of these two
associations in the field with WNHP during 2022 field surveys revealed that the latter association
fits within the concept of the USNVC association Festuca idahoensis - Eriogonum heracleoides
Grassland, and WNHP recommended revisions to the MSSP association classification. Thus, the
classification and meadow mapping were updated by changing the class Calamagrostis
rubescens — Carex geyeri — Festuca idahoensis — Pseudoroegneria spicata to Festuca idahoensis
— Eriogonum heracleoides Grassland.

Prepared for: Washington State Parks and Recreation Commission AECOM
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U.S. National Vegetation Classification
8-Level Hierarchy for Natural Vegetation

Physiognomy
(Structure)

USNVC.ORG

Figure 3. Organization of the US National Vegetation Classification. Image courtesy of
https://usnvc.org.

A comprehensive floristic inventory was taken for each vegetation plot, including opportunistic
collections of bryophytes (mosses and liverworts). Additionally, when walking between
vegetation plots field crews recorded observations of species not previously recorded at a plot.
Scientific names for vascular plants in this report follow the second edition of The Flora of the
Pacific Northwest (Hitchcock and Cronquist 2018) and subsequent on-line taxonomic treatment
revisions to the document (Burke Museum 2021). Common names used in this report follow US
Department of Agriculture Natural Resources Conservation Service (2023). Past vegetation
surveys have reported bluebunch wheatgrass (Pseudoroegneria spicata) in the meadows of
MSSP. However, this taxon in the MSSP does not feature bunched growth form and is instead
rhizomatous. Upon collection of voucher specimens and review of the specimens by David
Giblin and Walter Fertig at BH and MOH, respectively, the taxon was determined to be false
quackgrass (Elymus pseudorepens), a hybrid between thickspike wheatgrass (E. lanceolatus) and
slender wheatgrass (E. trachycaulus). Therefore, AECOM changed P. spicata to E. pseudorepens
in the plot data to reflect the updated identification.

Prepared for: Washington State Parks and Recreation Commission AECOM
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2.1.4 Plant Community Conservation Ranks

The WNHP uses a ranking system to facilitate a rapid assessment of plant community rarity.
Each ecosystem is assigned both a global (G) and state (S) rank on a scale of 1 to 5. Arank of G1
indicates critical imperilment on a global basis; the community is at great risk of extirpation. S1
indicates critical imperilment within Washington State, regardless of its status elsewhere. Several
factors, such as number and condition of occurrences, total acreage occupied by the ecosystem
type, geographic range, and threats contribute to the assignment of global and state ranks for
plant communities. Table 1 describes the ranks and definitions.

Table 1.
Global and State Plant Community Ranks and Definitions

Global and State Rank | Definition
1 Critically imperiled
2 Imperiled
3 Vulnerable to extirpation or extinction
4 Apparently secure
5 Demonstrably widespread, abundant, and secure
NR Not ranked

Source: WNHP 2021
2.1.5 Association Mapping

The association mapping follows from and adds to several previous mapping efforts, including
past WDNR mapping, Smith (2009) with revisions by WNHP, and Walker et al. (2021). To
begin, AECOM merged the revised Smith (2009) and Walker et al. (2021) meadow mapping with
the WDNR mapping of forested vegetation in GIS. AECOM and WNHP then used the QC-
reviewed field data to refine the draft mapping in the 2022 priority areas. To ensure continuity in
the mapping within and between priority areas, vegetation communities fully or partially
occurring in a priority area were delineated. In addition, for EIA purposes, WNHP mapped
vegetation communities in the Blanchard Creek watershed north of the downhill ski area.
Vegetation communities at Ragged Ridge were not mapped in 2022.

Vegetation polygons were delineated on-screen at a scale of 1:3,000-1:5,000 over National
Agriculture Imagery Program (NAIP) aerial imagery from summer 2017 and ESRI World
Imagery from June 30, 2021. AECOM also relied on a 2016 LIiDAR Digital Terrain Model
(DTM) hillshade from the Washington LiDAR Portal (WA DNR 2022). AECOM used a
minimum map unit size of 0.40 hectare (1 acre) for forested uplands, 0.20 hectare (0.5 acre) for
non-forest uplands, and 0.05 hectare (0.12 acres) for wetlands and riparian areas. The applicable
scale of the final map is 1:10,000, which is suitable for landscape-scale planning and analysis.
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2.1.6 Data Analysis

Vegetation plot data were used to calculate the average native plant species richness by USNVC
group, association, and growth form. The average richness values were then used in R: A
language and environment for statistical computing (R Core Team 2023) to prepare stacked bar
charts displaying the total richness by association. Vegetation plot data were also aggregated up
to the alliance level, and frequency of occurrence (i.e., constancy) was calculated for each
species by alliance. Next, a rank value was assigned in increments of one to each species by plot
and growth form, starting with 1 for most abundant (i.e., listed first in the field). The scaled
inverse rank order was then calculated for each species by plot with a rank value of <5, as
follows:

Rsi = 100 — (rank_order x 3))/100

The resulting values were scaled between zero and 100, with higher values indicating a higher
rank (i.e., relatively more abundant). The 10th, 50th, and 90th percentiles of scaled inverse rank
order were then calculated for each species by alliance. Relative importance was then calculated
for alliance, species, and percentile class as follows:

RIp = Constancy * Percentile Class

The results were plotted using dumbbell charts that display the 10th, 50th, and 90th percentiles
of relative importance value for the dominant plant species by growth form with a constancy of
>40% in each alliance. Dumbbell charts were prepared for alliances with >3 vegetation plots.

2.2 Rare Plant Surveys

2.2.1 Review of Existing Literature/Data

Available literature and data were gathered and reviewed prior to conducting the rare plant
surveys. AECOM obtained special status plant information from the WSPRC and WNHP to
identify all rare plant species with potential to occur within MSSP. In addition, the online
Consortium of Pacific Northwest Herbaria (2021) was consulted for any additional rare plant
occurrences within park boundaries.

2.2.2 Survey Method

Rare plant surveys were conducted concurrent with vegetation and noxious weed surveys. First,
if rare plants were encountered at vegetation plots, they were included in the comprehensive
vascular plant species list recorded at each plot. Botanists thoroughly search each plot, including
microhabitats (e.g., rock outcrops), to ensure plants with unique habitat requirements were not
missed. Second, when walking between plots botanists observed plants along their route. If an
unusual habitat was encountered along the route, the botanist used an “intuitive controlled”
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survey to inspect the area and recorded any new species not previously recorded at a plot. In all
cases, if a rare plant was encountered the sites were mapped using a GPS unit, and a WNHP Rare
Plant Sighting Form was completed. These site reports contain sensitive information and should
remain confidential. To ensure that special status species were not overlooked, a complete
species list was kept throughout the survey. The species list recorded every vascular plant
species observed within the park (Appendix C). The rare plant survey protocol also met the
WNHP’s Suggested Guidelines for Conducting Rare Plant Surveys for Environmental Review
(WNHP 2020).

2.2.3 Rare Plant Status and Ranks
The WNHP uses two ways to classify the rarity of plants: status and ranks. The status for rare

plants is determined by the WNHP. The rare plant status definitions for Washington State are
shown in Table 2.

Table 2.
Rare Plant Statuses and Definitions
State Status | Definition
E Endangered. In danger of becoming extinct or extirpated from Washington.
T Threatened. Likely to become Endangered in Washington.
S Sensitive. Vulnerable or declining; could become Endangered or Threatened in the
state.
X Possibly extinct or extirpated from Washington
R1 Review Group 1. Of potential concern but needs more field work to assign
conservation priority.
R2 Review Group 2. Of potential concern but with unresolved taxonomic questions.

Source: WNHP 2019

The ranking for rare plants is similar to plant communities, as described in Section 2.1.4. A
number of factors, such as total number and condition of occurrences, total population size,
range and extent of area occupied, and threats contribute to the assignment of global and state
ranks for plant species. The global and state ranks and definitions are the same as for plant
communities, as listed in Table 1.

2.3 Noxious Weeds Surveys

Noxious weeds are nonnative, invasive species that threaten agriculture, rangelands, waterways,
parks, wildlife, property values, public health and safety, and general ecological health and
diversity of native ecosystems. Noxious weed infestations are the second leading cause of
wildlife habitat degradation. Where observed, AECOM documented noxious weeds as described
below.
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2.3.1 Noxious Weed Status

The Washington State Noxious Weed Control Board (WSNWCB) identifies lists of noxious
weed species that require control, eradication, or monitoring. Class A noxious weeds are
nonnative species with a limited distribution within a state and require eradication to reduce the
potential of becoming more widespread. Class B noxious weeds are regionally abundant but may
have limited distribution in some counties. In regions where a Class B noxious weed is
unrecorded or of limited distribution, prevention of seed production is required. In these areas,
the weed is a “Class B designate.” However, in regions where a Class B species is already
abundant or widespread, control is a local option. Class C noxious weeds are already widely
established, but placement on the state list allows counties to enforce local control if desired. The
WSNWCB website was reviewed for the latest noxious weed, weed quarantine, and weed
monitor lists for the state, which was most recently updated in 2021 (WSNWCB 2021).

In addition to the WSNWCB, the WNHP developed a draft list of invasive weeds, which is used
in E1As. Invasive weeds are those that have the potential to overtake an ecosystem and
permanently change the ecology of the system. Thus, AECOM noted if species were on the
noxious and/or invasive weed lists and included that information in map figures and on species
lists.

2.3.2 Survey Method

The survey for noxious weeds occurred while conducting the vegetation community and rare
plant surveys.

2.4 Ecological Integrity Assessments

2.4.1 Description

The WNHP uses EIA, an indicator-based approach developed by NatureServe and the Natural
Heritage Network, to assist in identifying ecosystem conservation and restoration priorities.
Many of WNHP’s partners have adopted EIA to assist with monitoring and assessment
(Crawford et al. 2011; Schroeder et al. 2011; Crawford and Rocchio 2013; Rocchio and Ramm-
Granberg 2019).

The EIA method (Faber-Langendoen et al. 2016a, 2016b, 2016c, 2016d, 2019; Rocchio et al.
2020a, 2020b) aims to measure the ecological integrity of an ecosystem occurrence through a
standardized and repeatable assessment of current ecological conditions. Condition is assessed
relative to expectations for an ecosystem operating within the bounds of natural variation. The
ElA enables a user to rapidly assess and communicate the composition, structure, and function of
an ecosystem occurrence through an index of ecological integrity, which in turn aids in
identifying conservation value, management effects, restoration success, and more. The EIA
standardizes expert opinion and existing data up front, enabling the user to apply the EIAin a
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rapid manner to estimate a site’s ecological integrity. The EIA improves the understanding of
current ecological conditions, leading to more effective and efficient use of available resources
for ecosystem protection, management, and restoration efforts.

The WSPRC uses EIAs to gather relevant information for planning, restoration, and conservation
of vegetation resources on their properties. EIAs primarily use assessment areas defined at the
group level of the USNVC (2023) in a subset of priority areas identified by the WSPRC.

2.4.2 Overview

ElAs summarize the ecological condition (i.e., ecological integrity) of individual occurrences of
ecosystems through consideration of composition, structure, and ecological processes (Faber-
Langendoen et al. 2019; Rocchio and Ramm-Granberg 2019). The method can be applied to
occurrences as small as 0.05 hectare (0.12 acre) and as large as thousands of hectares. EIAs can
be conducted at three different sampling intensities: Level 1 (entirely GIS-based), Level 2 (rapid,
mostly qualitative, field-based), and Level 3 (intensive, quantitative, field-based). The EIA is
intended to measure current ecological condition as compared to a reference standard via a multi-
metric index of biotic and abiotic measures of condition, size, and landscape context. Each
metric is rated by comparing measured values with expected values under relatively unimpaired
conditions (i.e., the reference standard), and the ratings are aggregated into a total score. The EIA
uses a scorecard matrix to communicate individual metric ratings, as well as an overall index of
ecological integrity. Altogether, the EIA framework provides a standardized language for
assessing and communicating ecosystem integrity across all terrestrial ecosystem types—upland
and wetland ecosystems.

The metrics used in wetland/riparian (Appendix D) and upland ecosystems (Appendix E) are
presented below. Detailed information on the metrics and the methodology used to score them
may be found in Rocchio et al. (Rocchio et al. 2020a, 2020b). Once scored, metrics may be
rolled up into major ecological factor scores/ranks (e.g., landscape, buffer/edge, vegetation,
hydrology, soils, and size). These major ecological factor scores are in turn rolled up into three
primary rank factors: landscape context, condition, and size. Lastly, these three factors may then
be integrated to calculate an overall EIA Score/Rank (landscape context + condition) and
Element Occurrence (EO) Rank (EIA score + size). These different roll-up procedures are
optional and dependent on the project objective. The EIA Rank summarizes the overall current
ecological integrity of the stand (useful for prioritizing restoration or management actions). The
integration of size into the EO Rank is useful for prioritizing sites for conservation, as larger
stands are generally considered more important and more likely to retain their integrity than
smaller occurrences. For more targeted insight into management needs, goals, and measures of
success, land managers may have more interest in specific metric scores. In the middle ground,
primary and/or major ecological factor scores/ranks can be helpful for understanding the current
status of primary ecological drivers. For example, a site may score very poorly in vegetation
metrics, but have intact hydrology, indicating restoration potential.
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2.4.3 Field Work
Field Surveys

WNHP ecologists conducted rapid, field-based E1A assessments (i.e., Level 2 EIAS) of
vegetation polygons mapped by AECOM in five priority areas at MSSP. As time allowed, WNHP
mapped additional vegetation polygons outside of the priority areas. These mapping efforts
supplemented a small number of existing polygons that were mapped during previous survey
efforts (Morrison et al. 2007; Smith 2009; Morrison and Wooten 2010; Walker et al. 2021).
USNVC association-scale vegetation polygons were usually aggregated to the group level of the
USNVC for assessment (Figure 3), except when assessing particularly rare plant associations or
in situations in which different polygons (representing the same group) were found to be in
substantially different condition. While AECOM (and previous surveyors) assigned ecological
condition estimates as part of the vegetation survey process, the EIA provides a more in-depth
multimetric assessment.

Within each assessment area (AA), WNHP staff traversed the area to observe the full ecological
variation of the stand. Variation was interpreted from aerial photography, LIDAR derivatives,
modeled stand age, and other remote sensing data, as well as through observation of ecological
variation on-site. After observing an AA’s internal variation, EIA metrics were scored based on
protocols and rating criteria in the EIA manuals (Rocchio et al. 2020a, 2020b). For large AAs,
discrete assessment points were often established at subjectively chosen locations distributed
across the assessment area. Scores for these individual points were then integrated into an overall
score. Landscape context and size metrics were finalized via GIS assessments in the office.
WNHP used an automated Microsoft Excel EIA workbook to calculate rolled-up major
ecological factors, primary rank factors, and overall EIA scores.

Element Occurrences

As time allowed, WNHP ecologists also identified plant association EOs for inclusion in
WNHP’s database (WDNR 2023a). EOs are specific sites or stands of a given ecosystem type
that have significant conservation value (NatureServe 2023a). Occurrences are prioritized for
inclusion in WNHP’s database based on a combination of two ranks: the conservation status rank
(CSR) and the EO Rank (WDNR 2023b). The CSR establishes how rare and threatened that
ecosystem is across its global and subnational (i.e., state) range. The EO Rank integrates the EIA
Rank and Size score for a specific occurrence of the ecosystem (Rocchio et al. 2020a, 2020b).
The EIA and EO Ranks range from “A” (excellent ecological integrity) to “D” (poor ecological
integrity). A decision matrix (Table 3) is then used to determine whether the occurrence meets
the criteria for an EO. Essentially, most occurrences of rare ecosystem types, regardless of their
condition, are considered EOs, while more common ecosystem types must be in good to
excellent condition to receive that designation.
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Table 3.

Mount Spokane State Park

Decision Matrix for Identifying WNHP Element Occurrences (EOs)

Global G483, G454,
EO Rank G2S2, GNRS2, GUS3, GNRS3, G583, G554,
G181, G281, G383, G4S1,
GNRS]1, GUS1 G351, G332, G4S2, G5S1 G555, GNRS4,
RANK State ' GUS2 G5S?2 én SN’R GNRS5, GUS4,
Rank - any GUS5
A+ (3.8 10 4.0) EO EO EO EO
A- (3.51t03.79) EO EO EO EO
B+ (3.0 to 3.49) EO EO EO
B- (2.5 10 2.99) EO EO EO
Not an Element
C+ (2.0 to 2.49) EO EO Occurrence
Not an Element
C-(15t01.99 E
( 0 ) © Not an Element Occurrence
Occurrence
D (L.0 to 1.49) EO .

When rare or high-quality common USNVC plant associations were encountered during field
inventories conducted for this project, WNHP ecologists used the standards outlined above to
determine whether the polygon met EO criteria. All element occurrences identified by WNHP
were assessed at the USNVC plant association scale.
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3. RESULTS AND DISCUSSION

3.1 Vegetation Surveys

3.1.1 Plant Species List

AECOM compiled a comprehensive list of plant taxa observed during 2022 field surveys and
those observed by Walker et al. (2021) in 2020 and 2021. A total of 333 plant taxa, including 20
bryophytes, were observed across all field surveys (Appendix C). Of this total, 27 are weeds
(noxious and/or invasive) and 3 are on special status review lists; these are discussed further in
Sections 3.3 and 3.4, respectively. The 10 most observed plant taxa across all associations are the
evergreen trees grand fir (Abies grandis), Rocky Mountain Douglas-fir (Pseudotsuga menziesii
var. glauca), and subalpine fir (Abies lasiocarpa ssp. bifolia); the deciduous shrubs thinleaf
huckleberry (Vaccinium membranaceum) and Douglas maple (Acer glabrum var. douglasii); the
forbs starry false lily of the valley (Maianthemum stellatum), bride’s bonnet (Clintonia uniflora),
American trailplant (Adenocaulon bicolor), and fragrant bedstraw (Galium triflorum); and the
grass Columbia brome (Bromus vulgaris). These 10 species are common forest plants in MSSP.
Figure 4 displays photos of a diversity of plant species across a variety of growth forms that
occur in MSSP.

The 10 most observed plant taxa in upland meadows are Rocky Mountain Douglas-fir, the forbs
common yarrow (Achillea millefolium), Scouler’s woollyweed (Hieracium scouleri), Rocky
Mountain aster (lonactis stenomeres), silky lupine (Lupinus sericeus), and spreading phlox
(Phlox diffusa); the grasses pinegrass (Calamagrostis rubescens), Idaho fescue (Festuca
idahoensis), and greenleaf fescue (Festuca viridula); and the sedge Geyer’s sedge (Carex
geyeri). In upland non-forested outside the meadows, the most observed species were Rocky
Mountain Douglas-fir and subalpine fir; the deciduous shrubs thimbleberry (Rubus nutkanus = R.
parviflorus), oceanspray (Holodiscus discolor var. discolor), common snowberry
(Symphoricarpos albus), Douglas maple, and mallow ninebark (Physocarpus malvaceus); the
forbs western meadow-rue (Thalictrum occidentale), starry false lily of the valley; the
graminoids Columbia brome and Geyer’s sedge; and the fern hairy brackenfern (Pteridium
aquilinum var. pubescens).

In riparian and wetland areas, the most observed plant taxa were Engelmann spruce (Picea
engelmannii var. engelmannii); the deciduous shrubs Douglas maple, Sitka alder (Alnus viridis
ssp. sinuata); the forbs starry false lily of the valley, arrowleaf ragwort (Senecio triangularis),
British Columbia wildginger (Asarum caudatum), Carolina bugbane (Trautvetteria
caroliniensis), red baneberry (Actaea rubra), common cowparsnip (Heracleum maximum), small
enchanter’s nightshade (Circaea alpina), Canby’s licorice-root (Ligusticum canbyi); the grass
drooping woodreed (Cinna latifolia); and the fern subarctic ladyfern (Athyrium filix-femina ssp.
cyclosorum).
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Figure 4, Page 1 (upper left to lower right): grand fir (4bies grandis), subalpine fir (4 bies lasiocarpa),
oceanspray (Holodiscus discolor), thinleal huckleberry (Vaccinium membranaceum), bride’s bonnet
(Clintonia uniflora), Rocky Mountain aster (Jonactis stenomeres), arrowleaf ragwort (Senecio
triangularis), common beargrass (Xerophyllum tenax), spotted coralroot (Corallorhiza maculata).

Figure 4. Photos of diverse native plant species and growth forms that occur in Mount Spokane
State Park.
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Figure 4, Page 2 (upper left to lower right): Carolina bugbane (Trautvetteria caroliniensis), Franciscan broomrape
(Aphyllon franciscanum), common cowparsnip (Heracleum maximum), broad-leaved twayblade (Neoitia
convallarioides), white-vein wintergreen (Pyrola picta), pinedrops (Pterospora andromedea), sickletop lousewort

(Pedicularis racemosa), western rattlesnake plantain (Goodyera oblongifolia), common swordfern (Polystichum
munitum).

Figure 4 (con’t). Photos of diverse native plant species and growth forms that occur in Mount
Spokane State Park.
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Two fern species observed in 2022 are noteworthy in that they represent the first reported
observations of these taxa in Spokane County. Anderson's hollyfern (Polystichum andersonii)
and northern hollyfern (Polystichum lonchitis) were observed in mesic forests in moist soils near
headwater drainages.

3.1.2 Associations

AECOM and WNHP documented 66 associations (Appendix F) and 3 non-vegetated land cover
classes (Developed, Roads, Rock Outcrop) across all areas surveyed. The associations are nested
within 8 macrogroups, 18 groups, and 26 alliances. Macrogroup, group, and alliance descriptions
are available on NatureServe Explore (NatureServe 2023b). However, it should be noted that
significant revisions of the descriptions are underway and are expected to be completed in 2024.
A dichotomous key to and descriptions of the associations are available in the Field Guide to
Plant Associations of Mount Spokane State Park (Appendix B).

Upland forests dominate the landscape at MSSP, and the five most frequently sampled
associations were upland forest vegetation types: Abies grandis / Clintonia uniflora Forest (61
vegetation plots), Abies lasiocarpa — Picea engelmannii / Vaccinium membranaceum /
Xerophyllum tenax Forest (17), Abies grandis / Xerophyllum tenax Forest (13), Pseudotsuga
menziesii / Physocarpus malvaceus Forest (12), and Abies grandis / Acer glabrum Forest (12).
Upland non-forest vegetation is most extensive and contiguous in the meadows that occur at the
highest elevations throughout MSSP. Walker et al. (2021) and Smith (2009) completed extensive
meadow vegetation surveys in MSSP. They found that the most common meadow plant
associations were Festuca viridula — Festuca idahoensis Meadow and Festuca idahoensis —
Eriogonum heracleoides Grassland. Because past field surveys focused on the meadows, 2022
field surveys focused on forested vegetation and non-forested areas outside the meadows, which
typically occurred in small to medium-sized patches (0.2-2.0 hectare [0.5-5 acre]) within the
broader forest matrix. The three most frequently sampled upland non-forest associations outside
the meadows were Rubus parviflorus / Chamerion angustifolium — Heracleum maximum
Shrubland (6), Physocarpus malvaceus — Symphoricarpos albus Shrubland (5), and VVaccinium
membranaceum / Xerophyllum tenax Shrubland (3).

Riparian and wetlands in MSSP typically occur in small montane seeps and along steep, narrow
(<5-meter [16-foot]) drainageways. The three most frequently sampled riparian and wetland
associations were Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland (9), Alnus viridis ssp.
sinuata / Athyrium filix-femina — Cinna latifolia Wet Shrubland (7), and Athyrium filix-femina —
Gymnocarpium dryopteris Wet Meadow [Provisional] (3). Forested riparian and wetland
associations were also sampled, although sample sizes were generally low (n = 1). The most
frequently sampled (3 plots) riparian and wetland forest associations occur within the Subalpine
Fir — Engelmann Spruce Swamp Forest Alliance (A3757): Abies lasiocarpa — Picea engelmannii
/ Streptopus amplexifolius Riparian Forest (1), Picea engelmannii / Alnus viridis ssp. sinuata
Riparian Forest (1), and Picea engelmannii / Athyrium filix-femina Riparian Woodland (1).
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Native Plant Species Richness by Association

Figures 5-8 display stacked bar charts of average native plant species richness by association and
growth form sorted by group. The 10 associations with the greatest native plant species richness
all had >25 plant species. The association Abies lasiocarpa — Picea engelmannii / Vaccinium
membranaceum Rocky Mountain Forest had the greatest native plant species richness at 29
species (Table 4). However, this association is represented in the dataset by a single vegetation
plot and thus may not be representative of this association more broadly. Other associations with
high native plant species richness were Abies lasiocarpa — Picea engelmannii / Streptopus
amplexifolius Riparian Forest (27 species), Tsuga heterophylla / Aralia nudicaulis Forest (27),
Abies lasiocarpa — Picea engelmannii / Carex geyeri Forest (27), and Tsuga heterophylla /
Asarum caudatum Forest (26). Forbs and deciduous shrubs contributed the first and second
greatest number of species to most of the associations. The 10 associations with the lowest native
plant species richness all had an average native plant richness of <15 and a sample size of <3. Of
the associations with the lowest richness, Pinus contorta / Calamagrostis rubescens Forest and
Abies lasiocarpa / Xerophyllum tenax Forest had <10 species. The low average richness in these
plant associations may in part be related to the low sample size. However, in some cases the low
species richness may be typical of the association. For instance, the Abies lasiocarpa /
Xerophyllum tenax Forest association is characterized by harsh environmental conditions, occurs
on high-elevation north-facing slopes, and experiences heavy snow that lingers into the early
summer. The cold temperatures and short growing season are challenging for many plants,
resulting in a smaller pool of species that can thrive in this association.
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Avg. Native Vascular Plant Species Richness by Association for G210, G211 & G217; Mount Spokane State Park, WA.
*Numbers above bars are sample sizes.

Figure 5. Average native vascular plant species richness by plant association and growth form for associations in G210, G211 &
G217.
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Avg. Native Vascular Plant Species Richness by Association for G218, G219 & G220; Mount Spokane State Park, WA.
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Figure 6. Average native vascular plant species richness by plant association and growth form for associations in groups G218, G219
& G220.
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Figure 7. Average native vascular plant species richness by plant association and growth form for associations in groups G267,

G271, G272, G273, G28, and G305.
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Figure 8. Average native vascular plant species richness by plant association and growth form for associations in groups G506,

G521, G527, and G796.
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3.1.1 Alliances

USNVC alliances are one level above associations in the hierarchy (Figure 3) and are
characterized by regional to subregional climate, substrates, hydrology, moisture/ nutrient
factors, and disturbance regimes (USNVC 2022). Floristically, alliances are defined by
diagnostic species, including those from dominant growth forms or layers, and are characterized
by moderately similar plant species composition. Appendix G displays dumbbell charts showing
the 10th, 50th, and 90th percentiles of importance values for the dominant plant species for the
16 alliances with sample sizes >3. Importance value is a measure of both rank order abundance
and constancy (the frequency of occurrence of a species in an alliance), with the most important
species being those with the highest abundance and constancy. The charts are sorted on the y-
axis by importance value with the most important at the top, the species listed are those with at
least 40% constancy, and the species are color coded by growth form. The dumbbell charts
provide a quick visualization of the 10th, 50th, and 90th percentile of importance for dominant
and diagnostic plant species in common alliances at MSSP.

3.2 Vegetation Mapping in Priority Areas

Table 4 and Figures 9-13 display the area of each association and maps of plant associations
across the five priority areas, respectively. Of the total 66 associations encountered during field
surveys, 46 (74%) were mapped as a dominant association in the priority areas (Table 4). In
addition, two (66%) of the three non-vegetated land cover classes present in MSSP (Developed
and Roads) were mapped in the priority areas. The priority areas are dominated by forest and
woodland vegetation (93.4% of the priority areas), with lesser amounts of shrubland (4.2%) and
herbaceous vegetation (0.6%). Roads and developed lands account for the remaining 1.8% of the
priority areas. Figure 14 displays representative photos of the three most common plant
associations in the priority areas in each of three vegetation physiognomy classes.

Thirty-five forest and woodland associations were mapped in the priority areas. Of the forest and
woodland vegetation, the five most common associations were Abies grandis / Clintonia uniflora
Forest (38.6% of the priority areas), Tsuga heterophylla / Clintonia uniflora Forest (14.2%),
Abies grandis / Physocarpus malvaceus Forest (7.3%), Abies lasiocarpa — Picea engelmannii /
Vaccinium membranaceum / Xerophyllum tenax Forest (5.1%), and Thuja plicata / Clintonia
uniflora Forest (4.3%). Abies grandis / Clintonia uniflora Forest was the most common
vegetation type in the priority area across all physiognomic groups and occurred in large,
contiguous forest patches on backslope positions at low- to mid-elevation in MSSP. Tsuga
heterophylla / Clintonia uniflora Forest and Thuja plicata / Clintonia uniflora Forest are
common in footslope and toeslope positions. Abies lasiocarpa — Picea engelmannii / Vaccinium
membranaceum / Xerophyllum tenax Forest is common at higher elevations on backslope and
shoulder positions, often on north- and east-aspects. Abies grandis / Physocarpus malvaceus
Forest was mapped in priority area 4 only and occurs on steep south-facing slopes at mid-
elevations.

Prepared for: Washington State Parks and Recreation Commission AECOM
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Table 4.
Average Native Species Richness by Plant Association at Mount Spokane State Park
Group Association Code Association Title Avg. Native  Sample Size
Plant
Richness
G210 PINPON-PSEMEN/PHYMAL  Pinus ponderosa - Pseudotsuga menziesii / Physocarpus malvaceus Forest 21 3
G210 PSEMEN/FESIDA Pseudotsuga menziesii / Festuca idahoensis Woodland 26 2
G210 PSEMEN/PHYMAL Pseudotsuga menziesii / Physocarpus malvaceus Forest 23 12
G210 PSEMEN/SYMALB Pseudotsuga menziesii / Symphoricarpos albus Forest 20 1
G211 ABIGRA/ACEGLA Abies grandis / Acer glabrum Forest 22 12
G211 ABIGRA/CLIUNI Abies grandis / Clintonia uniflora Forest 23 61
G211 ABIGRA/PHYMAL Abies grandis / Physocarpus malvaceus Forest 23 7
G211 ABIGRA/XERTEN Abies grandis / Xerophyllum tenax Forest 23 13
G211 LAROCC/CLIUNI Larix occidentalis / Clintonia uniflora Forest 17 6
G211 LAROCC/CLIUNI-XERTEN Larix occidentalis / Clintonia uniflora - Xerophyllum tenax Forest 23 6
G211 PSEMEN/CLIUNI Pseudotsuga menziesii / Clintonia uniflora Forest 24 5
G211 PSEMEN/CLIUNI-XERTEN Pseudotsuga menziesii / Clintonia uniflora - Xerophyllum tenax Forest 25 2
G211 PSEMEN/PHYMAL-LINBOR  Pseudotsuga menziesii / Physocarpus malvaceus - Linnaea borealis Forest 26 3
G211 PSEMEN/VACMEM Pseudotsuga menziesii / Vaccinium membranaceum Forest 23 6
G211 PSEMEN/VACMEM/XERTEN  Pseudotsuga menziesii / Vaccinium membranaceum / Xerophyllum tenax 20 6
Forest
G217 THUPLI/ARANUD Thuja plicata / Aralia nudicaulis Forest 26 2
G217 THUPLI/CLIUNI Thuja plicata / Clintonia uniflora Forest 18 6
G217 TSUHET/ARANUD Tsuga heterophylla / Aralia nudicaulis Forest 27 5
G217 TSUHET/ASACAU Tsuga heterophylla / Asarum caudatum Forest 26 2
G217 TSUHET/ATHFIL Tsuga heterophylla / Athyrium filix-femina Forest 20 3
G217 TSUHET/CLIUNI Tsuga heterophylla / Clintonia uniflora Forest 20 9
G217 TSUHET/GYMDRY Tsuga heterophylla / Gymnocarpium dryopteris Riparian Forest 19 2
Prepared for: Washington State Parks and Recreation Commission AECOM
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Group Association Code Association Title Avg. Native  Sample Size
Plant
Richness
G217 TSUHET/MENFER Tsuga heterophylla / Menziesia ferruginea Forest 17 1
G217 TSUHET/XERTEN Tsuga heterophylla / Xerophyllum tenax Forest 21 3
G218 ABILAS-PICENG/CLIUNI Abies lasiocarpa - Picea engelmannii / Clintonia uniflora Forest 14 1
G218 ABILAS-PICENG/MENFER Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea Forest 14 1
G218 ABILAS- Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Clintonia 16 1
PICENG/MENFER/CLIUNI uniflora Forest
G218 ABILAS- Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Xerophyllum 21 1
PICENG/MENFER/XERTEN tenax Forest
G218 ABILAS-PICENG/VACMEM  Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum Rocky 29 1
Mountain Forest
G218 ABILAS- Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum / 24 17
PICENG/VACMEM/XERTEN  Xerophyllum tenax Forest
G218 ABILAS/XERTEN Abies lasiocarpa / Xerophyllum tenax Forest 9 2
G219 ABILAS-PICENG/CARGEY Abies lasiocarpa - Picea engelmannii / Carex geyeri Forest 27 7
G220 PINCON/CALRUB Pinus contorta / Calamagrostis rubescens Forest 9 1
G220 PINCON/CLIUNI Pinus contorta / Clintonia uniflora Forest 15 1
G220 PINCON/VACMEM Pinus contorta / Vaccinium membranaceum Rocky Mountain Forest 24 3
G220 PINCON/VACMEM/XERTEN  Pinus contorta / Vaccinium membranaceum / Xerophyllum tenax Forest 20 10
G267 CARHOO-FESIDA Carex hoodii - Festuca idahoensis Grassland 13 1
G271 FESVIR-FESIDA Festuca viridula - Festuca idahoensis Meadow 17 15
G271 XERTEN Xerophyllum tenax Meadow 15
G272 PHYMAL-SYMALB Physocarpus malvaceus - Symphoricarpos albus Shrubland 20
G273 FESIDA-ERIHER Festuca idahoensis - Eriogonum heracleoides Grassland 16 17
G282 SALSCO-ACEGLA- Salix scouleriana - Acer glabrum - (Ceanothus velutinus) Shrubland 21 2
(CEAVEL)
Prepared for: Washington State Parks and Recreation Commission AECOM
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Group Association Code Association Title Avg. Native  Sample Size
Plant
Richness
G305 RUBPAR/CHAANG- Rubus parviflorus / Chamerion angustifolium - Heracleum maximum 24 6
HERMAX Shrubland
G305 VACMEM/XERTEN Vaccinium membranaceum / Xerophyllum tenax Shrubland 26 3
G506 ABILAS-PICENG/STRAMP Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius Riparian 27 1
Forest
G506 PICENG/ALNVIR Picea engelmannii / Alnus viridis ssp. sinuata Riparian Forest 18 1
G506 PICENG/ATHFIL Picea engelmannii / Athyrium filix-femina Riparian Woodland 18 1
G506 THUPLI/GYMDRY Thuja plicata / Gymnocarpium dryopteris Riparian Forest 14 1
G521 ATHFIL-GYMDRY Athyrium filix-femina - Gymnocarpium dryopteris Wet Meadow [Provisional] 13 3
Gbh21 SENTRI Senecio triangularis Wet Meadow 13 2
G527 ALNVIR Mesic Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland 23 9
G527 ALNVIR/ATHFIL-CINLAT Alnus viridis ssp. sinuata / Athyrium filix-femina - Cinna latifolia Wet 21 7
Shrubland
G796 POPBAL/ACEGLA Populus balsamifera ssp. trichocarpa / Acer glabrum Riparian Woodland 13 1
Prepared for: Washington State Parks and Recreation Commission AECOM
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Figure 12. Map of plant associations in Priority Area 4, Mount Spokane State Park, 2020-2022.
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Figure 13. Map of plant associations in Priority Area 5, Mount Spokane State Park, 2020-2022.
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Six shrubland associations were mapped in the priority areas. The three most common shrubland
associations were Alnus viridis ssp. sinuata / Athyrium filix-femina — Cinna latifolia Wet
Shrubland (1.8% of the priority areas), Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland
(1.3%), and Rubus parviflorus / Chamerion angustifolium — Heracleum maximum Shrubland
(0.8%). Alnus viridis ssp. sinuata / Athyrium filix-femina — Cinna latifolia Wet Shrubland and
Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland often co-occurred, with the former
occurring in wetlands along narrow drainageways and at montane seeps, and the latter occurring
in adjacent areas in slight drier soils. Rubus parviflorus / Chamerion angustifolium — Heracleum
maximum Shrubland occurred at higher elevations in the subalpine zone, most commonly in
priority area 5.

Five herbaceous associations were mapped in the priority areas. The three most common
herbaceous associations were Athyrium filix-femina — Gymnocarpium dryopteris Wet Meadow
(0.2% of the priority areas), Festuca viridula — Festuca idahoensis Meadow (0.1%), and Festuca
idahoensis — Eriogonum heracleoides Grassland (0.1%). Athyrium filix-femina — Gymnocarpium
dryopteris Wet Meadow typically occurs in small patches along montane seeps and headwater
streams. Festuca viridula — Festuca idahoensis Meadow (0.1%) and Festuca idahoensis —
Eriogonum heracleoides occur on summits and shoulder positions. The two associations often
occur adjacent to one another, with the former occurring on north- and east-facing slope aspects,
and the latter occurring on south- and west-facing slope aspects. In the priority areas, these
associations were most prominent on Horse Mountain and on the south end of Linder Ridge, just
west of the Nova Hut.

Prepared for: Washington State Parks and Recreation Commission AECOM
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Figure 14. Representative photos of the three most common plant associations in the priority
areas in each of three vegetation physiognomy classes, Mount Spokane State Park, WA. Top
row (left to right): Abies grandis / Clintonia uniflora Forest, Tsuga heterophylla / Clintonia uniflora
Forest, Abies grandis / Physocarpus malvaceus Forest. Middle row (left to right): Alnus viridis
ssp. sinuata / Athyrium filix-femina — Cinna latifolia Wet Shrubland, Alnus viridis ssp. sinuata /
Mesic Forbs Wet Shrubland, Rubus parviflorus / Chamerion angustifolium — Heracleum
maximum Shrubland. Bottom Row (left to right): Athyrium filix-femina — Gymnocarpium
dryopteris Wet Meadow [Provisional], Festuca viridula — Festuca idahoensis Meadow, Festuca
idahoensis — Eriogonum heracleoides Grassland.
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Table 5.

Area (Acres) of Plant Associations Mapped in Five Priority Areas in Mount Spokane State Park, Washington, 2022

Physiognomy

Association Code

Association Title

Area (ha [acres])

% Total area

Forest & 1,352.7 [3,342.5]

Woodland 93.4%
PINPON-PSEMEN/PHYMAL  Pinus ponderosa — Pseudotsuga menziesii / Physocarpus malvaceus Forest 10[2.5] 0.1%
PSEMEN/PHYMAL Pseudotsuga menziesii / Physocarpus malvaceus Forest 20.1[49.7] 1.4%
PSEMEN/FESIDA Pseudotsuga menziesii / Festuca idahoensis Woodland 0.3[0.7] 0.0%
LAROCC/CLIUNI-XERTEN Larix occidentalis / Clintonia uniflora - Xerophyllum tenax Forest 4.4[10.8] 0.3%
LAROCC/CLIUNI Larix occidentalis / Clintonia uniflora Forest 15 [37] 1.0%
ABIGRA/ACEGLA Abies grandis / Acer glabrum Forest 39 [96.3] 2.7%
ABIGRA/CLIUNI Abies grandis / Clintonia uniflora Forest 5596 [1,382.7] 38.6%
ABIGRA/PHYMAL Abies grandis / Physocarpus malvaceus Forest 105.8 [261.5] 7.3%
ABIGRA/TRACAR Abies grandis / Trautvetteria caroliniensis Forest 13[3.2] 0.1%
ABIGRA/XERTEN Abies grandis / Xerophyllum tenax Forest 31.4[77.] 2.2%
PSEMEN/CLIUNI Pseudotsuga menziesii / Clintonia uniflora Forest 6.6 [16.4] 0.5%
PSEMEN/PHYMAL-LINBOR  Pseudotsuga menziesii / Physocarpus malvaceus - Linnaea borealis Forest 19.5[48.2] 1.3%

Pseudotsuga menziesii / Vaccinium membranaceum / Xerophyllum tenax 47.9 [118.3]
PSEMEN/VACMEM/XERTEN  Forest 3.3%
PSEMEN/VACMEM Pseudotsuga menziesii / Vaccinium membranaceum Forest 4.2[104] 0.3%
TSUHET/CLIUNI Tsuga heterophylla / Clintonia uniflora Forest 206 [509.1] 14.2%
TSUHET/MENFER Tsuga heterophylla / Menziesia ferruginea Forest 3.7[9.1] 0.3%
TSUHET/XERTEN Tsuga heterophylla / Xerophyllum tenax Forest 4.3[10.7] 0.3%
THUPLI/CLIUNI Thuja plicata / Clintonia uniflora Forest 62.6 [154.8] 4.3%
TSUHET/ARANUD Tsuga heterophylla / Aralia nudicaulis Forest 25.7[639] 1.8%
TSUHET/ATHFIL Tsuga heterophylla / Athyrium filix-femina Forest 14.3[353] 1.0%
TSUHET/GYMDRY Tsuga heterophylla / Gymnocarpium dryopteris Riparian Forest 153 [37.7] 1.1%
Prepared for: Washington State Parks and Recreation Commission AECOM
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Association Code

Mount Spokane State Park

Association Title

Area (ha [acres])

% Total area

ABILAS-PICENG/CLIUNI- Abies lasiocarpa — Picea engelmannii / Clintonia uniflora - Xerophyllum 1.4[3.4]
XERTEN tenax Forest 0.1%
ABILAS-PICENG/MENFER Abies lasiocarpa — Picea engelmannii / Menziesia ferruginea Forest 25[6.2] 0.2%
ABILAS- Abies lasiocarpa — Picea engelmannii / Vaccinium membranaceum / 74.5[184.1]
PICENG/VACMEM/XERTEN  Xerophyllum tenax Forest 5.1%
Abies lasiocarpa — Picea engelmannii / Vaccinium membranaceum Rocky 0.3[0.8]
ABILAS-PICENG/VACMEM  Mountain Forest 0.0%
ABILAS/XERTEN Abies lasiocarpa / Xerophyllum tenax Forest 8.1[19.9] 0.6%
ABILAS-PICENG/CARGEY Abies lasiocarpa — Picea engelmannii / Carex geyeri Forest 12.1[29.9] 0.8%
PINCON/CALRUB Pinus contorta / Calamagrostis rubescens Forest 0.6 [1.5] 0.0%
PINCON/CLIUNI Pinus contorta / Clintonia uniflora Forest 03[0.8] 0.0%
PINCON/VACMEM/XERTEN  Pinus contorta / Vaccinium membranaceum / Xerophyllum tenax Forest 44.6 [110.3] 3.1%
Abies lasiocarpa — Picea engelmannii / Streptopus amplexifolius Riparian 2.3[5.7]
ABILAS-PICENG/STRAMP Forest 0.2%
PICENG/ALNVIR Picea engelmannii / Alnus viridis ssp. sinuata Riparian Forest 3.8[9.9] 0.3%
PICENG/ATHFIL Picea engelmannii / Athyrium filix-femina Riparian Woodland 3.8[9.3] 0.3%
THUPLI/GYMDRY Thuja plicata / Gymnocarpium dryopteris Riparian Forest 9.8 [24.2] 0.7%
POPBAL/ACEGLA Populus balsamifera ssp. trichocarpa / Acer glabrum Riparian Woodland 06[15] 0.0%
Shrubland 60.7 [150] 4.2%
PHYMAL-SYMALB Physocarpus malvaceus — Symphoricarpos albus Shrubland 08[2] 0.1%
SALSCO-ACEGLA- 2.5[6.3]
(CEAVEL) Salix scouleriana — Acer glabrum - (Ceanothus velutinus) Shrubland 0.2%
RUBPAR/CHAANG- Rubus parviflorus / Chamerion angustifolium — Heracleum maximum 10.9 [27]
HERMAX Shrubland 0.8%
VACMEM/XERTEN Vaccinium membranaceum / Xerophyllum tenax Shrubland 1.4[34] 0.1%
Alnus viridis ssp. sinuata / Athyrium filix-femina - Cinna latifolia Wet 25.6 [63.3]
ALNVIR/ATHFIL-CINLAT Shrubland 1.8%
ALNVIR Mesic Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland 19.4 [48] 1.3%
Herbaceous 8.5[21] 0.6%
Prepared for: Washington State Parks and Recreation Commission AECOM
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Physiognomy  Association Code Association Title Area (ha[acres]) % Total area
CARHOO-FESIDA Carex hoodii — Festuca idahoensis Grassland 1.43.9] 0.1%
FESVIR-FESIDA Festuca viridula — Festuca idahoensis Meadow L7[43] 0.1%
FESIDA-ERIHER Festuca idahoensis — Eriogonum heracleoides Grassland L7[43] 0.1%

Athyrium filix-femina — Gymnocarpium dryopteris Wet Meadow 3[7.5]
ATHFIL-GYMDRY [Provisional] 0.2%
SENTRI Senecio triangularis Wet Meadow 0.6 [1.4] 0.0%

Anthropogenic 26.5 [65.6]

Development 1.8%
ROAD NULL 23.3[57.9] 1.6%
DEVELOPED NULL 33[8.]] 0.2%

TOTAL 1,448.4 [3,579.1] 100.0%

Prepared for: Washington State Parks and Recreation Commission AECOM
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3.3 Rare and Special Status Plants

Rare plant surveys focused on three rare plant or review list taxa that were identified by WNHP
as potentially occurring in MSSP: western goldthread (Coptis occidentalis), Nevada pea
(Lathyrus lanszwertii var. bijugatus), and whitebark pine (Pinus albicaulis). Three review group
species and no rare plant species were observed in MSSP during vegetation surveys. The rare
plant survey results are consistent with WNHP data that contain no current or historical records
of rare plant occurrences within MSSP (WNHP 2007).

Western goldthread, a Review Group 1 species in Washington as designated by WNHP, was
commonly found in mesic forests throughout the survey area, and the occurrences were reported
to the WNHP rare plant botanist. Given how common this taxon is in MSSP, its conservation
status will be reevaluated over the next year or two.

Northern green orchid (Platanthera aquilonis) is another Review Group 1 species in Washington
and was found in a montane seep in the headwaters of Deadman Creek. A voucher specimen was
collected by WNHP and sent to MOH for verification. The specimen was determined to be either
P. huronensis or P. aquilonis. However, these species are poorly differentiated in Washington,
and taxonomic classification of the two requires additional work (W. Fertig, pers. comm, Jan. 18,
2023). The voucher specimen was curated at the MOH for future reference.

Seliger's herzogiella moss (Herzogiella seligeri) was collected on dead down wood along a
headwater stream in a grand fir forest in the upper reaches of Deadman Creek. This moss is on
the Washington Mosses Review Group 1 list. The voucher specimen was curated at the MOH for
future reference.

Lastly, whitebark pine, a high-elevation five-needle pine, was recently designated by US Fish
and Wildlife Service (USFWS) as threatened under the Endangered Species Act. Whitebark pine
surveys were conducted in 2022 in potential whitebark habitat in the priority areas (e.g., Horse
Mountain) during which whitebark pine was not observed. The closest known populations of
whitebark pine are approximately 50-55 kilometers (32-34 miles) to the east in the Coeur
d’Alene mountain of Idaho (Smith and Collingwood 2014). Given the distance to the nearest
known population, it is possible that whitebark pine does not occur in MSSP.

3.4 Noxious Weeds

AECOM compiled a comprehensive list of weeds observed during 2022 field surveys and those
observed by Walker et al. (2021) in 2020 and 2021. A total of 27 weed species were observed
across all years (Table 6, Appendix C). This list includes noxious weeds and species considered
“invasive” as part of the EIA analysis.

Table 6.
List of Noxious Weeds with Rankings
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Scientific Name Common Name Weed Rankings Mapped? # Obs.
Agrostis capillaris colonial bentgrass Invasive No 1
Agrostis gigantea redtop Invasive Yes 1
Agrostis stolonifera creeping bentgrass Invasive Yes 1
Anchusa officinalis common bugloss Class B & Quarantine Yes 2
Bromus inermis smooth brome Invasive Yes 1
Bromus tectorum cheatgrass Invasive Yes 2
Centaurea diffusa diffuse knapweed ﬁ\l\?zzi\?el\ggzgién tine No 1
Centaurea stoebe ssp. australis  spotted knapweed ﬁ\l\?;zi\?el\:??gzgﬁéntine Yes 15
Cirsium arvense Canada thistle CIass_C Noxious & Yes 7
Invasive
Cirsium vulgare bull thistle ﬁll\zj;ziseNoxmus & Yes 1
Convolvulus arvensis field bindweed Class C Noxious Yes
Elymus repens quackgrass Invasive Yes 3
Hieracium aurantiacum orange hawkweed Class B & Quarantine Yes 13
Hypericum perforatum ssp. common St. Class C Noxious &
perforatum Johnswort Invasive es 49
Jacobaea vulgaris tansy ragwort ﬁ\l\?zzi\?el\ggzgién tine Yes 3
Leucanthemum vulgare oxeye daisy ﬁ\l\?;ziSel\:??gzgiéntine Yes 1
e TP pamanite  DOSBIOGS v
Lysimachia nummularia creeping jenny Monitor List Yes 1
Mycelis muralis wall-lettuce Monitor List Yes 46
Phleum pratense timothy Invasive Yes 1
Poa bulbosa bulbous bluegrass Invasive No 1
Poa pratensis Kentucky bluegrass Invasive No 1
Ranunculus repens creeping buttercup Invasive Yes 1
Schedonorus arundinaceus tall fescue Invasive No 1
Tanacetum vulgare common tansy CIass_C Noxious & Yes 7
Invasive
Trifolium pratense red clover Invasive Yes
Trifolium repens white clover Invasive Yes

Figure 15 shows photos of some of the noxious weeds observed in MSSP in 2020-2022. Of the
total species, 22 are on the WNHP draft invasive weed list. None of the observed weeds are
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Class A Noxious weeds, six are Class B, and six are Class C. Seven weed species are on the
Washington weeds quarantine list, and two are on the Washington weeds monitor list. Plants on
the quarantine list are prohibited from transport, purchase/sale, or distribution of plants or plant
parts into or within the state of Washington. Plants on the monitor list are not noxious weeds in
Washington state. Rather, the purpose of the monitor list is to gather more information on suspect
weeds, as well as monitor for occurrence or spread.

Figure 15. Examples of some of the noxious weeds observed in Mount Spokane State Park,
2020—-2022. Clockwise (upper left to lower right): common St. Johnswort, wall-lettuce, spotted
knapweed, orange hawkweed, common bugloss, and firecracker penstemon.

A total of 22 of the 27 weed species were mapped, for a total of 166 observations across all years
(Figure 16). Of the species that were mapped, the five most observed were common St.
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Johnswort (Hypericum perforatum ssp. perforatum), wall-lettuce (Mycelis muralis), spotted
knapweed (Centaurea stoebe ssp. australis), orange hawkweed (Hieracium aurantiacum), and
Dalmatian toadflax (Linaria dalmatica ssp. dalmatica). Common St. Johnswort was observed
throughout MSSP in meadows, open forests, and woodlands and along trails and roads in very
small to small patches (0.05-0.20 hectare [0.12-0.50 acre]). Common St. Johnswort is on the
WNHP draft invasive species list and is a Class C noxious weed and thus control of this species
should be a priority. However, given the number of populations observed and relative remoteness
of many of these populations control of this species will be challenging at present, and weed
control resources may be better prioritized elsewhere in the near term to slow the spread of other
weed species. The exception to this recommendation is common St. Johnswort populations in
grasslands in montane meadows and immediately adjacent forest and woodlands. These areas
should be prioritized for exotic species control to maintain/enhance the ecological integrity of the
grasslands. Wall-lettuce was observed throughout most mid- to low-elevation forested areas at
low density and abundance. This species was often found growing along game trails in the
forests, an indicator that deer and moose are common agents of dispersal for seeds of this
species. Wall-lettuce is on the Washington weeds monitor list and thus control measures for this
species are not recommended at this time. Instead, this species should be monitored in the future
to determine if it shows indicators of becoming an invasive species, for instance, were this
species to continue to spread and create dense patches at the exclusion of native forbs.

The remaining weeds observed in MSSP typically occurred along roads and trails. For instance,
orange hawkweed and tansy ragwort (Jacobaea vulgaris) were commonly observed along
Nordic ski trails, and spotted knapweed was observed most often along the main, paved road into
MSSP. Future weed control efforts should focus on invasive and Class B and C noxious weeds
that occur along roads and trails. Access to these areas is relatively easy compared to areas
further from roads and trails, thus reducing travel time and costs for application of control
measures and allowing for larger areas to be treated. Common bugloss (Anchusa officinalis) is a
perennial Class B weed that was observed in 2022 at the park entrance and at the summit of
Mount Spokane. In all cases, the observations were of a single plant, which was pulled out of the
ground after the observation was documented. Park staff should monitor for additional
occurrences of this species to eradicate it before it spreads and potentially becomes established in
the park. Lastly, firecracker penstemon (Penstemon eatonii var. eatonii) was observed at the
summit overlook at Mount Spokane; AECOM believes this may be the first documentation of
this species in a natural area in Washington state. The species is native to deserts in the southwest
US but may be found in roadside seed mixes distributed beyond its native range. This collection
may represent a waif and is not thought to be invasive.

Prepared for: Washington State Parks and Recreation Commission AECOM
41



Vegetation Survey Report 2022 Mount Spokane State Park

Project
Site -

Legend
WA State Classification

A Class B Noxious, Invasive & Quarantine
Class B & Quarantine
Class C Noxious & Invasive
Class C Noxious
Invasive

.-_-_: Priority Area 1

|-_-_-| Priority Area 2

Priority Area 3

Priority Area 4

-_-| Priority Area 5
mig

I
L._ Park Boundary
Monitor List

4 ~
A 0 1 Washington State Department of Natural Resources, ESRI basemaps

Miles

xsf:zln » NOXIOUS WEED LOCATIONS/FIGURE 16

Mt Spokane Vegetation Suroey 2022 Locations of noxious weed observed in Mount Spokane State Park, 2020-2022

Figure 16. Locations of noxious weed observed in Mount Spokane State Park, 2020-2022.

Prepared for: Washington State Parks and Recreation Commission AECOM

42



Vegetation Survey Report 2022 Mount Spokane State Park

3.5 Ecological Integrity Assessments

WNHP surveyed 629 vegetation polygons covering 2,605 hectares (6,437 acres; 53% of the
undeveloped area of MSSP) (Figure 17). These polygons were aggregated into 161 assessment
areas, representing 18 USNVC groups and 55 different plant associations. With small exceptions,
wall-to-wall assessments were completed for all five priority areas. Additional assessments were
conducted in non-priority areas as time allowed (or when rare/imperiled plant associations were
encountered) (Table 7). The following section summarizes broad trends in the ecological
integrity of surveyed areas at MSSP. For metric ratings, ranks, and comments pertaining to
specific assessment areas and/or vegetation polygons, see Appendix H. Metric ratings, major
ecological factors, primary rank factors, EIA Ranks/scores, EO Ranks/scores, and EO locations
(to date) are also included in the geospatial data accompanying this report. EO information is
stored in WNHP’s internal database and publicly accessible via the WNHP Data Explorer
(https://www.dnr.wa.gov/NHPdataexplorer).

Table 7.
US National Vegetation Classification Groups Assessed at Mount Spokane State Park in 2022

Grou Area Surveyed
Codep Group (ha [acresil)
G210 Central Rocky Mountain Dry Mixed Conifer Forest & Woodland 148 [366]
Central Rocky Mountain-Interior Mesic Grand Fir — Douglas-fir — 1,287 [3,180]
G211 Western Larch Forest
G217 Central Rocky Mountain-Interior Cedar — Hemlock Forest 668 [1651]
G218 Rocky Mountain Subalpine Moist-Mesic Spruce — Fir Forest 172 [425]
G219 Rocky Mountain Subalpine Dry-Mesic Spruce — Fir Forest 13 [32]
G220 Rocky Mountain Lodgepole Pine Forest & Woodland 157 [388]
G267 Central Rocky Mountain-Interior Montane Grassland 2 [5]
Rocky Mountain-North Pacific Subalpine-Montane Mesic Grassland & 40 [99]
G271 Meadow
G272 Central Rocky Mountain Montane-Foothill Shrubland 15 [37]
G273 Central Rocky Mountain Lower Montane, Foothill & Valley Grassland 13 [32]
G282 Western North American Montane Chaparral 2 [5]
G305 Central Rocky Mountain-North Pacific High Montane Mesic Shrubland 12 [30]
G505 Rocky Mountain-Great Basin Swamp Forest 3[7]
G506 Rocky Mountain-Great Basin Montane Riparian Forest 20 [49]
G521 Vancouverian-Rocky Mountain Montane Wet Meadow & Marsh 7[17]
G527 Western Montane-Subalpine Riparian & Seep Shrubland 45 [111]
G796 Central Rocky Mountain Lowland & Foothill Riparian Forest 11[2]
Total | 2,605 [6,437]
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Figure 17. EIA Ranks for all polygons assessed at Mount Spokane State Park. EIA Rank is an
assessment of landscape context + condition and does not factor in size.
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Figure 18 shows the breakdown of EIA Ranks by area in the portions of the park that were
surveyed. EIA Rank incorporates the landscape context and on-site condition of the assessment
area. Approximately 2,575 hectares (6,362 acres) of the assessed land area (99%) had EIA Ranks
of B+/B- or higher, meaning “good” integrity. This is the threshold WNHP uses to determine if
the ecosystems present are “within the natural range of variability.”
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Figure 18. EIA Ranks by area, Mount Spokane State Park.

Table 8 shows the breakdown of individual metric ratings by area. For metric ratings of specific
assessment areas and/or vegetation polygons, see Appendix H.
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Summary of EIA Metric Ratings by Area-l-(?:algtgr.e [acres]) at Mount Spokane State Park
Metric Rating
Metric A/A- B C C-/D
Landscape Context
LAN1 868 [2144] 368 [909] 34184]
werooe] | o
BUF1 994 [2455] 297 [734] 0 [0]
BUF2 806 [1991] 257 [635] 22 [54]
BUF3 935 [2309] 37 [91] 0[0]
Condition -

VEG1 32 [79] 0[0] 0 [0]
VEG2 586 [1447] 0[0] 0[0]
VEG3 334 [825] 42 [104] 0[0]
VEG4 700 [1729] 76 [188] 16 [40]
VEG5 148 [366] 39 [96] 0 [0]
VEG6 254 [627] 218 [538] 6 [15]
HYD1 0[0] 0[0] 0[0]
HYD2 21 [52] 0[0] 0[0]
HYD3 18 [44] 0[0] 0[0]
sol1 1160 [2865] 199 [492] 8 [20]

EIA metric ratings are discussed below, grouped by the three primary rank factors that make up
an EI1A: landscape context, on-site condition, and size (Appendix D, Appendix E)
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3.5.1 Landscape Context

Landscape context metrics address the “outer workings” of an ecosystem. while on-site condition
metrics measure the “inner workings” of an ecosystem. Figure 19 through Figure 23 show the
distribution in ratings for each of the landscape context metrics.

Contiguous Natural Land Cover (LAN1)

Contiguous Natural Land Cover (LAN1) is a measure of connectivity based on the percent of
natural cover adjacent to the AA (to a distance of 500 meters) (Figure 19). This metric serves as a
proxy measure of the capacity for natural disturbances to occur on the landscape (e.g., fire) and
for mobile species to move in and out of the AA. Unpaved roads and ski runs were the most
common fragmenting features. Trails were generally too narrow to be considered fragmenting
features. The park is almost surrounded by natural land cover.

Contiguous Natural Land Cover (LAN1)
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Figure 19. Contiguous Natural Land Cover (LAN1) metric ratings, by area, in Mount Spokane
State Park.

Land Use Index (LAN2)

Land Use Index (LAN2) measures the intensity and proportions of different human land uses in
the landscape surrounding each AA (to 500 meters) (Figure 20). This is the only metric where
the most frequent rating (by area) was lower than an “A” (Table 8). Land uses for the entire park
(not just AAs) and the surrounding 500 meters included the following:

e Managed for natural vegetation (3,391 hectares, land use coefficient = 10)
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e Heavy logging, all of which was outside park boundaries (2,817 hectares, land use
coefficient = 5)

e Light recreation, including low-use trails, berry picking, etc. (1,281 hectares)

e Moderate recreation (high-use trails, including those with high horse or bike traffic) and
mature old fields or other fallow lands with natural composition (156 hectares, land use
coefficient = 7)

e Clearcuts, ski runs, and utility rights of way (127 hectares, land use coefficient = 3)

e Unpaved roads and dirt parking areas (119 hectares, land use coefficient = 1)

e Paved roads, buildings, quarries (30 hectares, land use coefficient = 0)

Land Use Index (LAN2)
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Figure 20. Land Use Index (LAN2) metric ratings, by area, in Mount Spokane State Park.
Perimeter with Natural Edge/Buffer (EDG1/BUF1)

Perimeter with Natural Edge/Buffer (EDG1/BUF1) assesses the percentage of the perimeter of
each AAthat is directly adjacent to natural land cover (Figure 21). Edge effects are major drivers
of change in fragmented landscapes by influencing air temperature, light intensity, soil moisture,
wind throw, and other key drivers (Turner et al. 2001). Buffers are particularly important to the
biotic and abiotic aspects of wetlands (Environmental Law Institute 2008). Most AAs at MSSP
had 100% natural (“A”) or 75-99% natural (“B”) perimeters.
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Figure 21. Perimeter with Natural Edge/Buffer (EDG1/BUF1) metric ratings, by area, in Mount
Spokane State Park.

Width of Natural Edge/Buffer (EDG2/BUF2

Width of Natural Edge/Buffer (EDG2/BUF2) is simply that: a measure of the average width of
the natural edge or buffer surrounding the AA, to a maximum distance of 100 meters (Figure 22).
Most AAs at MSSP had natural edges/buffers that were at least 100 meters wide (“A”) or 75-99
meters wide (“B”) on average.
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Figure 22. Width of Natural Edge/Buffer (EDG2/BUF2) metric ratings, by area, in Mount
Spokane State Park.
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Condition of Natural Edge/Buffer (EDG3/BUF3)

Condition of Natural Edge/Buffer (EDG3/BUF3) is based on the percent cover of native
vegetation, disruption to soils, signs of reduced water quality, amount of trash or refuse, land use,
and intensity of human visitation/recreation within the natural edge/buffer (Figure 23). Most AAs
at MSSP received “A” ratings for this metric. “B” ratings were generally reserved for AAs near
intensive recreation or on the edges of the park adjacent to heavy/frequent logging disturbance—
but even those areas usually had few exotic species or signs of hydrologic impacts.
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Figure 23. Condition of Natural Edge/Buffer (EDG3/BUF3) metric ratings, by area, in Mount
Spokane State Park.

3.5.2 Condition

On-site condition metrics measure the “inner workings” of an ecosystem. Figure 24 through
Figure 33 show the distribution in ratings for each of the condition metrics.

Native Plant Species Cover (VEG1)

Native Plant Species Cover (VEGL1) assesses the relative percent cover of all plant species in the
AA that are native to the region. None of the areas assessed scored lower than a “B” (85-94%
relative native plant cover) (Figure 24).
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Figure 24. Native Plant Species Cover (VEG1) metric ratings, by area, in Mount Spokane State
Park.

Invasive Nonnative Plant Species Cover (VEG2)

Some exotic species are more deleterious to ecological integrity than others. An invasive species
may be defined as “a species that is nonnative to the ecosystem under consideration and whose
introduction causes or is likely to cause environmental harm...” (Executive Order No. 13312,
1999; Richardson et al. 2000). Invasive Nonnative Plant Species Cover (VEG2) assesses the
absolute cover of such species. Table 9 lists the invasive plant species identified within
assessment areas. None of the areas assessed scored lower than a “B” (1-4% absolute cover of

invasives) (Figure 25).

Table 9.
Invasive Plant Species Observed in MSSP AAs
Species WNHP AECOM
Code Code
Agrostis capillaris AGRCAP agrcapl
Agrostis gigantea AGRGIG agrgigl
Bromus inermis BROINE broinel
Centaurea diffusa CENDIF cendifl
Centaurea stoebe ssp. australis | CENSTO censtosal
Cirsium arvense CIRARV cirarvl
Elymus repens ELYREP elyrepl
Hieracium aurantiacum HIEAUR hieaurl
Hypericum perforatum HYPPER hypperl
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Species WNHP AECOM
Code Code
Linaria dalmatica ssp. dalmatica | LINDAL lindalsdl
Phleum pratense PHLPRA phlpral
Schedonorus arundinaceus SCHARU scharul
Tanacetum vulgare TANVUL tanvull
Trifolium repens TRIREP trirepl
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Figure 25. Invasive Nonnative Plant Species Cover (VEG2) metric ratings, by area, in Mount
Spokane State Park.

Native Plant Species Composition (VEG3)

Native Plant Species Composition (VEG3) is divided into four submetrics: (1) diagnostic
species, (2) diversity, (3) native increasers, and (4) native decreasers. Diagnostic species are
native plant species whose relative constancy or abundance differentiates one vegetation type
from another, including character species (strongly restricted to a type), differential species
(higher constancy or abundance in a type as compared to others), constant species (typically
found in a type, whether or not restricted), and dominant species (high abundance or cover)
(FGDC 2008). As with all metrics, diversity is assessed relative to the reference conditions for
that ecosystem (e.qg., grasslands are typically more diverse than closed-canopy, mature forests).
Native increasers (a.k.a., “native invasives,” aggressive natives, successful competitors) are
native species whose dominance is indicative of degraded ecological conditions, such as heavily
grazed or browsed occurrences (Daubenmire 1968, 1970). Native increasers often have Floristic
Quality Assessment (FQA) coefficients of conservatism < 3 (see Rocchio and Crawford 2013
and https://www.dnr.wa.gov/NHP-FQA). Native decreasers are those species that decline rapidly
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in response to stressors (i.e., species sensitive to human-induced disturbance or those species
with FQA coefficients of conservatism > 7). Only 41 hectares (101 acres; 2% of the area
assessed) had native plant species composition outside the natural range of variability (“C” or
lower) (Figure 26).
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Figure 26. Native Plant Species Composition (VEG3) metric ratings, by area, in Mount Spokane
State Park.

Vegetation Structure (VEG4)

Vegetation Structure (VEG4) assesses the overall structural complexity of vegetation layers and
growth forms relative to the natural range of variability for the ecosystem, including
development of multiple strata and the age and structural complexity of the canopy layer.
Vegetation structure provides evidence of the integrity of natural disturbance regimes, such as
fire, avalanche, windthrow, mass wasting, and disease, as well as deleterious non-natural
disturbances such as logging. Submetrics vary by ecosystem. Only 96 hectares (237 acres; 4% of
the area assessed) had vegetation structure outside the natural range of variability (“C” or lower)
(Figure 27). In forests, structure was most frequently marked down for long-term historical
logging impacts (removal of large trees, simplified structure). Note that young stands developing
after natural disturbances were not marked down in this metric. Some grassland areas received
reduced marks due to woody encroachment or associated conversion from bunchgrass
dominance to rhizomatous forest graminoids.
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Figure 27. Vegetation Structure (VEG4) metric ratings, by area, in Mount Spokane State Park.
Woody Regeneration (VEG5)

Woody Regeneration (VEG5) combines both structural and compositional information about
young, native, woody species. Woody regeneration serves as one of the proxy measures for
natural disturbance, particularly fire regime. Most assessment areas received excellent scores
(“A”) for this metric (Figure 28). Some AAs of forested ecosystems that rely on more frequent
fire regimes—such as Central Rocky Mountain Dry Mixed Conifer Forest & Woodland
(G210)—were marked down due to an increased proportion of fire intolerant tree species
(mainly grand fir).
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Figure 28. Woody Regeneration (VEG5) metric ratings, by area, in Mount Spokane State Park.
Not scored for all plant communities.

Coarse Woody Debris, Snags, and Litter (VEG6)

Coarse Woody Debris, Snags, and Litter (VEG6) assesses the amount, quality, and nativity of
dead plant matter in the stand. Particularly in forested systems, woody debris (including snags)
plays a critical role in a variety of ecosystem processes. It is a primary driver of carbon and other
nutrient cycles (Harmon and Hua 1991; North et al. 1997; Luyssaert et al. 2008) and influences
soil moisture (Marra and Edmonds 1996) and seedling establishment success (Christy and Mack
1984). Woody debris provides habitat for invertebrates, fungi, and bryophytes (Marra and
Edmonds 1998), in addition to birds and small mammals (Bull 2002). Coarse woody debris
(CWD) also varies based on the stand development stage and natural disturbance history
(Franklin et al. 2002). In general, altered levels of CWD may indicate a history of logging or
other woody vegetation removal, overgrazing, invasive plant colonization, and altered fire
regimes. Only 224 hectares (554 acres; 9% of the area assessed) had CWD, snags, and/or litter
outside the natural range of variability (“C” or lower) (Figure 29). These were generally
assessment areas with a more recent or pervasive logging or mining history.
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Figure 29. Coarse Woody Debris, Snags, & Litter (VEG6) metric ratings, by area, in Mount
Spokane State Park. Not scored for all plant communities.

Water Source (HYD1), Hydroperiod (HYDZ2), and Hydrologic Connectivity (HYD3)

Water Source (HYD1), Hydroperiod (HYD2), and Hydrologic Connectivity (HYD3) are only
scored in wetlands. These metrics assess the direct input of water into, or diversion away from,
wetlands (HYD1), the frequency and duration of inundation/saturation (HYD2), and the ability
of water to flow into or out of the wetland, or to inundate adjacent areas (HYD3). All of the
wetlands assessed had entirely natural water sources (Figure 30). All wetlands were also within
the natural range of variability for hydroperiod (Figure 31) and hydrologic connectivity (Figure
32). These metrics were most frequently impacted by nearby roads and/or inadequate culverts.
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Figure 30. Water Source (HYD1) metric ratings, by area, in Mount Spokane State Park. Only
scored in wetlands.
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Figure 31. Hydroperiod (HYD2) metric ratings, by area, in Mount Spokane State Park. Only
scored in wetlands.
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Figure 32. Hydrologic Connectivity (HYD3) metric ratings, by area, in Mount Spokane State
Park. Only scored in wetlands.

Soil Condition (SOI1)

Within a level 2 EIA, the Soil Condition metric (SOI1) is a very rapid assessment of soil
condition that is primarily dependent on visible, surficial disturbance. This metric was most
frequently marked down due to relictual skid trails and other logging disturbance, old roads,
mining activity, or occasionally for social trail proliferation and trampling (Figure 33).
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Figure 33. Soil Condition (SOI1) metric ratings, by area, in Mount Spokane State Park.
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3.5.3 Size

The role of patch size in assessing ecological integrity is not as straightforward as landscape
context and condition. For some ecosystem types, patch size can vary widely for entirely natural
reasons (e.g., a forest type may have very large occurrences on rolling landscapes and be
restricted in other landscapes to small occurrences on north slopes or ravines). Thus, smaller sites
are not necessarily a result of degradation in ecological integrity. On the other hand, size
overlaps with landscape context as a factor, where the more fragmented the landscape
surrounding an occurrence is, the more size becomes important in reducing edge effects or
buffering the overall occurrence.

While EIA ratings may be developed for vegetation, soil, and landscape metric ratings based on
ecological considerations (e.g., by establishing the ecological criteria that make natural buffers
effective), it is more difficult to do so for size. Instead, size is used as an additional factor to help
prioritize sites for conservation actions. In the context of this project, size was only considered
when identifying plant association EOs (see Section 3.5.4). Size ratings and the EO Ranks for
individual assessment areas (Appendix H) may largely be ignored for other applications, because
the assessment areas used in this project are artificially smaller than the true size of the
ecosystem occurrence as a whole (some of which span the extent of the park). For more detail,
see Rocchio et al. (2020a, 2020Db).

3.5.4 Element Occurrences

When evaluating potential EOs, EIAs are foundational, but more is needed to determine the
practical conservation value of an ecosystem. Size plays a more substantial role in this process
because, for many conservation purposes, larger occurrences are considered more important and
more likely to retain their integrity than smaller occurrences. For some types, diversity of
animals or plants may be higher in larger occurrences than in smaller occurrences that are
otherwise similar. Larger occurrences often have more microhabitat features and are more
resistant to hydrologic stressors or invasion by exotics, because they buffer their own interior
portions. Thus, size can serve as a readily measured proxy for some ecological processes and for
the diversity of interdependent assemblages of plants and animals. This involves adding or
subtracting points from the E1A score based on the size of the occurrence relative to the spatial
pattern of that ecosystem (e.g., small-patch, large-patch, matrix). For more details, see Rocchio
et al. (2020a, 2020b)

At this time, EOs have been identified for 13 different USNVC plant associations in 8 different
groups (Table 10, Figure 34). As many as 29 additional EOs may be identified as additional
spatial analyses and total size assessments are completed.

Prepared for: Washington State Parks and Recreation Commission AECOM
59



Vegetation Survey Report 2022

Mount Spokane State Park

Table 10.
Summary of Element Occurrences Identified to Date at Mount Spokane State Park
" Conservation | EO
EL Code NVC Plant Association Status Rank | Ranks
CEGLO000272 | Abies grandis / Clintonia uniflora Forest G5/S3 A+
Abies lasiocarpa - Picea engelmannii / Streptopus
CEGLO000336 | amplexifolius Riparian Forest G4/S2S3 A+
Alnus viridis ssp. sinuata / Athyrium filix-femina - Cinna A-to
CEGLO001156 | latifolia Wet Shrubland G4/S3 A+
CEGLO006657 | Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland GNR/S4S5 A+
Athyrium filix-femina - Gymnocarpium dryopteris Wet
CWWAO000313 | Meadow [Provisional] GNR/SNR A+
CEGLO001595 | Carex hoodii - Festuca idahoensis Grassland G2/S2 B-
CEGLO001616 | Festuca idahoensis - Eriogonum heracleoides Grassland G2/S2 B+
CEGL001633 | Festuca viridula - Festuca idahoensis Meadow G2?Q/S1S2 A-
Picea engelmannii / Alnus viridis ssp. sinuata Riparian
CWWAO000377 | Forest GNR/SNR A-
Picea engelmannii / Athyrium filix-femina Riparian
CWWAO000183 | Woodland GNR/SNR A+
CEGLO000466 | Pseudotsuga menziesii / Vaccinium membranaceum Forest | G5?/S3S5 B+
CEGLO001987 | Senecio triangularis Wet Meadow G5?/S3 A+
CEGLO000473 | Thuja plicata / Athyrium filix-femina Swamp Forest G3G4/SNR A+
Prepared for: Washington State Parks and Recreation Commission AECOM

60




Vegetation Survey Report 2022 Mount Spokane State Park

Plzoject 2 7
Site -

.=

.Lsgegd
.. = Park Boundary
Abies grandis / Acer glabrum Forest (G3/S2)
Abies grandis / Clintonia uniflora Forest (G5/S3)
[ Abies grandis / Physocarpus malvaceus Forest (G3/S2)
Larix occidentalis / Clintonia uniflora Forest (GNR/SNR)
Carex hoodii - Festuca idahoensis Grassland (G2/S2)
Festuca viridula - Festuca idahoensis Meadow (G2?Q/S1S2)
I Festuca idahoensis - Eriogonum heracleoides Grassland (G2/S2)
Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius Riparian Forest (G4/S2S3)
[ Picea engelmannii / Alnus viridis ssp. sinuata Riparian Forest (GNR/SNR)
[ Picea engelmannii / Athyrium filix-femina Riparian Woodland (GNR/SNR)
Athyrium filix-femina - Gymnocarpium dryopteris Wet Meadow [Provisional] (GNR/SNR)
Senecio triangularis Wet Meadow (G5?/S3)
Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland (GNR/S4S5)
| [ Alnus viridis ssp. sinuata / Athyrium filix-femina - Cinna latifolia Wet Shrubland (G4/S3)

:
A 0 1 Washington State Department of Natural Resources, ESRI basemaps

N Miles
AZCOM ELEMENT OCCURANCES/FIGURE 34

Washington State . . po
Mt Spokane Vegetation Survey 2022 Map of element occurrences identified to date at Mount Spokane State Park

Figure 34. Map of element occurrences identified to date at Mount Spokane State Park.
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3.5.5 EIA Summary and Discussion

Overall, the landscape context of MSSP is favorable to the long-term viability of the ecosystems
within the park. Timber management is the primary land use outside of the park and exurban
residential development has been increasing slowly over time (Chappell and Crawford 1992;
Morrison et al. 2007). Despite these impacts, the park remains connected to extensive tracts of
natural vegetation to the north and east. Additionally, as a relatively consolidated tract, the outer
portions of the park serve to buffer the interior.

Most of MSSP was found to be in good-to-excellent on-site condition. It is important to note,
however, that surveys focused on relatively high-elevation areas. After assessment was
completed within the priority areas delineated by the WSPRC, the remainder of WNHP’s surveys
focused on areas most likely to be EOs (which could serve to inflate aggregated condition
scores). Approximately 47% of the undeveloped area of the park has yet to be assessed.

Nearly all assessed areas scored well in vegetation metrics. Exotic/invasive species (VEG1,
VEG2) were largely restricted to the immediate fringe of trails and roads. Nonnative species
rarely pose significant threats in the forested ecosystems that form such extensive stands at
MSSP. Aside from early seral stands, these communities are characteristically resistant to
exotic/invasive species, which often thrive in sunnier and/or more disturbed environments. Most
wetlands and upland shrublands/grasslands also scored well in these metrics. St. Johnswort was
the only species found to form extensive patches away from roads and trails.

More than 94% of the area assessed at MSSP is covered with montane and subalpine forests; the
remainder of this section will focus on those elements. Some areas were intensively logged in the
early 1900s, prior to establishment of the park. Logged areas were often burned post-harvest, and
there were also fires of natural origins (Morrison et al. 2007). Much of the park appears to have
burned repeatedly, and there are few legacies remaining of previous stands. The composition and
structure of forests at MSSP are undoubtedly influenced by these historical disturbance events,
but the degree to which anthropogenic impacts persist to the present day is unclear. No old-
growth stands were identified in the field, although isolated individual old-growth trees were
found (most frequently in refugia along riparian zones). Even in stands that were definitively
logged (stumps remain), Native Plant Species Composition (VEG3) has recovered to within the
natural range of variability. Such areas were marked down when more marketable tree species
had been high-graded from the stand (reducing diversity and/or diagnostic species). When
stumps, skid trails, and other logging evidence could not be found, stands were assumed to have
natural origins.

When considering Vegetation Structure (VEG4), Woody Regeneration (VEG5), and Coarse
Woody Debris, Snags, and Litter (VEG6) of the forests at MSSP, it is important to distinguish
between the six forested upland USNVC groups that were assessed (Figure 35).
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Figure 35. Area of forested upland USNVC groups assessed at Mount Spokane State Park in
2022.

Mid-Montane Forested Upland USNVC Groups

e (210 Central Rocky Mountain Dry Mixed Conifer Forest & Woodland: These are dry
mixed conifer forests dominated by Rocky Mountain Douglas-fir and/or ponderosa pine
(Pinus ponderosa) in the canopy and lacking the key mesic understory species characteristic
of moister forests. G210 covers large swathes of the montane zone in eastern Washington
but represents only 6% of the forested area assessed at MSSP. These communities are likely
more common at lower elevations in the park (where less sampling occurred). These are the
forested communities in the park that are most sensitive to shifts in fire regime toward less
frequent and more intense fire (i.e., fire exclusion/suppression). Note: Stands that were
dominated by other conifer species were also assessed relative to G210 reference conditions
when relict old Rocky Mountain Douglas-fir and/or ponderosa pine were found and mesic
species such as grand fir appeared to have encroached due to a shift in fire regime. Similarly,
stands were assessed relative to G210 reference conditions when stumps indicated that mesic
conifer dominance was due to high-grade logging of dry conifers.

0 Vegetation Structure (VEG4): In addition to clear logging impacts (large stumps), G210
AAs were marked down for Vegetation Structure (VEG4) when shade-tolerant mesic
conifers formed multilayered canopies beneath dry conifers (i.e., when structure was
vertically complex rather than horizontally complex). Reference conditions for this group
are shaped by low- to mixed-severity fire regimes, favoring low tree density, clumped
tree distribution, light/patchy fuel loads, simple canopies, and fire-tolerant species
composition (Agee 1993; Hessburg et al. 2005; Van Pelt 2008; Rocchio and Crawford
2015). However, most stands assessed at MSSP were found on dry, convex landforms
and south- to west-facing upper slopes where mesic species are unlikely to establish.
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Such stands generally had good to excellent structure relative to their stand development
stage.

0 Woody Regeneration (VEG5): G210 AAs were marked down for Woody Regeneration
(VEGSH5) based on the proportion of seedlings/saplings of fire-sensitive species like grand
fir, indicating lack of recent fire. As noted above, most G210 AAs had relatively little
establishment of these species due to harsh site conditions. All tree establishment
appeared to be natural (not planted).

o Coarse Woody Debris, Snags, & Litter (VEG6): For G210 AAs, fire suppression can
result in more infrequent, higher intensity fires, leading to greater accumulation of fuels
(including snags). Increased CWD production and tree mortality can also be related to
increased tree density (Rocchio et al. 2020a). With that said, fuels were rarely observed
to be outside the natural range of variability for the stand development stages of the
stands that were assessed.

e (211 Central Rocky Mountain-Interior Mesic Grand Fir — Douglas-fir — Western
Larch Forest: These are mixed conifer forests occurring in mesic land positions and cooler
aspects dominated by grand fir, Rocky Mounty Douglas-fir, and/or western larch (Larix
occidentalis) in the canopy (ponderosa pine is absent or merely incidental). Understory
herbs include key mesic indicators (bride’s bonnet, threeleaf foamflower [Tiarella trifoliata],
etc.). Fire was historically much less frequent and more intense than in G210 stands. This
group represents 53% of the forested area assessed at MSSP. Grand fir has a poor reputation
in eastern Washington because of its relatively undesirable lumber and the “live fast and die
young” life history traits that make it susceptible to fire and pathogens. As noted in Morrison
et al. (2007), however, MSSP does not represent the “dry forests” found elsewhere in eastern
Washington. MSSP is within the “inland rainforest zone” and upper slopes receive >100
centimeters of precipitation annually (PRISM Climate Group 2019). Within that context, one
should not assume that stands dominated by grand fir in the canopy or regeneration
inherently have low ecological integrity. At times, G211 stands may be difficult to
distinguish from G210 occurrences that are being encroached upon by fire exclusion. As
noted above, care was taken to assess stands relative to G210 reference conditions whenever
such encroachment could be deduced.

0 Vegetation Structure (VEG4): In addition to clear logging impacts (large stumps), G211
AAs were marked down for Vegetation Structure (VEG4) when anthropogenic
management or disturbance had resulted in vertically simplified, homogeneous canopies.
Reference conditions for this group are shaped by stand-replacement fires at 150- to 500-
year return intervals and moderate-severity fire intervals of 50-100 years (Williams et al.
1995). These long historical fire return intervals naturally produce reduced patch/seral
diversity, relative to G210, although that is somewhat complicated by the prevalence of
windthrow at MSSP—one of the first peaks that prevailing winds hit as they pick up
speed across the Columbia Basin.
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0 Woody Regeneration (VEG5): Woody regeneration was within the natural range of
variability in all G211 AAs, except for a few small areas where intensive fuel reduction
activities have taken place. All tree establishment appeared to be natural (not planted).

o Coarse Woody Debris, Snags, & Litter (VEG6): The primary stressors considered when
assessing G211 AAs were logging history and (to a lesser extent) landscape
fragmentation. As with G210, logging reduces large CWD and snags, with additional fuel
impacts dependent on harvesting practices. Additionally, landscape fragmentation can
cause increased windthrow due to edge effects. Fuels were rarely observed to be outside
the natural range of variability for the stand development stages of the stands that were
assessed. In some areas, relatively fine fuels were increased by recent management
activities apparently aimed to reduce ladder fuels near the main entrance road. Nearly all
western larch observed in the park had drab orange, shabby needles in the summer of
2022. This may have been needle cast caused by the native fungus Meria laricis (and
promoted by the cool, wet spring) or a late spring freeze may have been to blame (Hagle
2004). Other potential agents include Hypodermella laricis (Larch Needle Blight) and
nonnative Coleophora laricella (Larch Casebearer) (Hagle 2004; Ward et al. 2021).
Western larch are usually resilient to these impacts.

e (217 Central Rocky Mountain-Interior Cedar — Hemlock Forest: These forests are
dominated by western hemlock (Tsuga heterophylla) and western red cedar (Thuja plicata)
and have many compositional and structural affinities to similar forests west of the Cascade
Crest. This group represents 27% of the forested area assessed at MSSP. The presence of this
group at Mount Spokane is the strongest indicator that the park lies within the maritime-
influenced “inland rainforest” zone of the Rocky Mountains. Within the park, stands are
primarily found on northern aspects and in cool riparian drainages. The exact boundaries
between G211 and G217 stands were often hazy. Fire frequencies were historically similar to
G211 and G217 AAs received very similar VEG4, VEGS5, and VEG6 ratings as neighboring
G211 AAs. Unlike G211, however, G217 communities do not appear to invade sites
occupied by G210 stands under altered fire regimes, greatly simplifying the interpretation of
EIA metrics.

Upper Montane to Subalpine Forested Upland USNVC Groups

e (5218 Rocky Mountain Subalpine Moist-Mesic Spruce — Fir Forest & G219 Rocky
Mountain Subalpine Dry-Mesic Spruce — Fir Forest: These are subalpine forests
dominated by subalpine fir and/or Engelmann spruce found at the highest elevations of the
park, as well as in cold air drainages. This group represents 8% of the forested area assessed
at MSSP. Stands historically experienced high-severity/low-frequency stand replacement fire
regimes (Agee 1993; Rocchio and Crawford 2015), while windthrow and insect outbreaks
are more frequent disturbance events. Few stressors were observed to impact the Vegetation
Structure (VEG4), Woody Regeneration (VEG5), or Coarse Woody Debris, Snags, and Litter
(VEGS®). There were a large proportion of dead subalpine firs observed across the park, but
the driver was not clear. Previous surveyors attributed some of the mortality to Armillaria
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(Root Rot) (Smith 2009), but Scolytus ventralis (Fir Engraver) and drought stress are some
of the other potential agents. Mortality did not appear to be anthropogenic in nature.

G220 Rocky Mountain Lodgepole Pine Forest & Woodland: These are upper montane to
subalpine forests dominated by lodgepole pine (Pinus contorta) and NOT codominated by
western larch (stands with codominant western larch are considered part of G211). G220 can
be an extensive “matrix” ecosystem in areas with shorter stand-replacing fire intervals, but at
MSSP it functions as a large-patch ecosystem, primarily successional to G218 communities.
This group represents 6% of the forested area assessed at MSSP. Very few anthropogenic
stressors were observed in these stands—VEG4, VEG5, and VEG6 ratings were similar to
G218/G219 AAs and nearly all were within the natural range of variability. CWD (= fuels)
can naturally be quite high in these stands as short-lived lodgepole pine die.

3.5.6 Recommendations for Enhancing / Maintaining Ecological Integrity

The ecosystems surveyed at MSSP are largely operating within the natural range of variability.
Looking forward, there are a few actions that park managers may consider to enhance and/or
maintain ecological integrity:

Invasive species control: Currently, invasive plants are primarily restricted to road edges
and trail margins, and the total extent is miniscule relative to the total area of the park. The
amount of vehicle traffic into the park makes complete eradication unlikely, but regular
treatment will reduce the potential for existing and new infestations to spread into natural
vegetation. St. Johnswort should be the primary target for treatment, as this was the only
species observed to form large patches away from development.

Meadow / grassland restoration: The grasslands occurring on or near summits are some of
the most important conservation features within the park. These should be prioritized for
exotic species control (most St. Johnswort patches were found within these communities, or
within nearby woodlands [G210]). Off-trail travel within the grasslands should be strongly
discouraged, and any remaining ATV use in the Ragged Ridge Natural Area should be
blocked. The grasslands are largely maintained by droughty soils and/or late-lying snow
drifts that inhibit tree establishment, but tree removal may be necessary to slow
encroachment. Ideally, prescribed fire would be used to reduce woody encroachment. If fire
IS not practical, trees may be physically cut down, but care should be taken not to pile or
mulch trees into the meadows.

Avoid wetlands: Nearly all of the wetlands assessed at MSSP have significant conservation
value (Table 10, Figure 34). Most of these EOs occur in springs and seeps that dot the slopes
of the park. The hydrologic integrity of these occurrences is particularly notable. Any trail
development within the park should be routed away from these wetlands, although many are
dominated by dense shrubs and hold little enticement to recreators as they are.
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e Reducing wildfire hazard does not always increase ecological integrity: Thinning to
reduce wildfire hazard may be necessary in areas close to human infrastructure or in those
areas most altered by past logging or mining. However, many of the forest types at MSSP
historically developed with relatively infrequent moderate, mixed, or high-severity fire
regimes. If the goal is to maintain ecological integrity, such mesic forests (particularly stands
dominated by western hemlock and western red cedar) should be allowed to develop
complex, multi-layered subcanopies. The mature, unfragmented G217 stands at MSSP are
significant conservation targets—these productive forest types have been degraded by
intensive timber management across much of their range.

e Minimize additional forest fragmentation: One of the best predictors of on-site condition
and long-term viability for matrix ecosystems—Ilike many of the forest types that dominate
at MSSP—is size. Where possible, any roads that do not serve a specific management
purpose may be decommissioned to reduce fragmentation with the park. Additionally, broad
trails that were formerly roads may be narrowed (or allowed to revegetate). Narrow hiking
and mountain biking trails within these forests are not likely to be significant stressors.
Relatively large, unfragmented stands with particularly excellent integrity are found in the
Blanchard Creek headwaters, on the southeast face of Quartz Mountain/Horse Mountain,
and on Ragged Ridge.

e “Grow the core”: Any opportunities to acquire inholdings or expand the proportion of
“core” within the park are encouraged. In particular, the corridors connecting Ragged Ridge
Natural Area with other high-integrity areas to the north are narrow and have some of the
highest density of roads, trails, and off-trail recreational use within the park. Forest lands
surrounding the park have been regularly harvested and are not significant conservation
targets on their own. However, they could serve to buffer the interior of the park from edge
effects. They might also be appropriate areas for recreational infrastructure.

3.5.7 EIA Conclusions

The EIA data presented here and in accompanying documents may inform the planning process,
as staff seek to find appropriate locations for facilities and public access, identify restoration
possibilities, or delineate areas of high priority for conservation. Indeed, the WSPRC has a stated
goal of maintaining those lands they manage for natural vegetation in “good” condition (an EIA
Rank of “B: or higher). A commendable 99% of the assessed land area at MSSP cleared that
threshold in the 2022 surveys.

The EIA is a metric-based approach, and the component data may be used at multiple scales. If
land managers are interested in a particular ecological facet of a specific vegetation
polygon/assessment area, the metric ratings estimate the degree of deviation from the natural
range of variability (Appendix D, Appendix E). If a slightly coarser approximation of ecological
integrity is needed, those metrics can be rolled up into six “major ecological factors”: Landscape,
Buffer/Edge, Vegetation, Hydrology, Soil, and Size. In turn, the major ecological factors are
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aggregated into three primary rank factors: Landscape Context, Condition, and Size. Landscape
Context and Condition are integrated to reach the EIA Rank. For some applications, land
managers may not be interested in landscape context, because there may be little they can do
about it. It is perfectly reasonable to focus on the condition primary rank factor, so long as the
manager understands that the landscape context will still have an impact on the long-term
viability of the stand and on the success of potential restoration efforts (e.g., the landscape may
be a vector for invasive species or a source of polluted runoff). Users of the EIA data are
encouraged to read the comments associated with each metric rating (Appendix H) to get a more
complete understanding of the stressors and ecological processes considered by the surveyor.

4. Summary and Recommendations

4.1 General Recommendations

Based on the field surveys and the results and discussion presented here, AECOM recommends
the following actions to gather additional information for planning, restoration, and conservation
of vegetation resources at MSSP:

e Consider additional field surveys at Ragged Ridge to collect field verification data for
mapping forest and woodland associations in that area of MSSP.

e Control invasive plant species with either hand-pulling or herbicide application. Invasive
plant species eradication should be focused on controlling invasive species along roads (both
paved and dirt), buildings, parking lots, and the ski lift. Increase information at the site
regarding the importance of avoiding transport of weed seeds while recreating. Continue to
encourage visitors to remain on trails wherever possible. For instance, consider posting signs
at parking lots and points of trail entry and/or investing in PlayCleanGo®
(https://playcleango.org/) infrastructure (e.g., boot brush stations).

e  Whitebark pine surveys were conducted in 2022 in potential whitebark habitat in the priority
areas (e.g., Horse Mountain) during which whitebark pine was not observed. Consider
performing whitebark pine surveys in areas of the park above approximately 1,524 meters
(5,000 feet) in MSSP outside the priority areas (e.g., Mount Spokane summit area).

e Consider conducting a comprehensive bryophyte inventory of MSSP. The MOH is
compiling a moss checklist for Washington (pers. comm., W. Fertig, 7 Nov. 2022), and a
bryophyte inventory of MSSP would be an important contribution to this work. This is
because the inland-maritime climate and proximate location to the Rocky Mountains places
MSSP in an area of floristic convergence between the Pacific Northwest and Rocky
Mountain flora, making a MSSP a potential hotspot for bryophyte species richness. In
addition, the observation of a Washington Mosses Review Group 1 list species (Seliger's
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herzogiella moss) in MSSP may warrant additional investigation to determine the extent of
occurrence and habitat preferences of this species.

e Consider updating the WSPRC geodatabase and field forms to allow for plant species list at
vegetation plots to be recorded in long format (species as rows), with the option to record
percent foliar cover and canopy class data by species. Entering species as rows would allow
the use of a domain for the plant species list, thus improving efficiency when recording data
in the field and reducing data entry errors (e.g., typos when recording species codes) and
time necessary for data QC. Adding the option to record percent foliar cover and canopy
class by species would increase the utility of the data for applications such as vegetation and
ecosystem classification. The data would also be saved in a flexible format; for instance,
following field surveys, species lists could be generated from the long format data to
populate the dominant species columns (e.g., dom_trees) in the WSPRC geodatabase.

e Consider following the recommendations in Section 3.5.6 for enhancing/maintaining
ecological integrity of ecosystems in MSSP.

e Consider continuing EIA surveys in the remaining 47% of MSSP that has not been assessed.

4.2 Summary

MSSP is a 12,293-acre camping park in the Selkirk Mountains in Spokane County, Washington,
that crosses into a small area of Kootenai County, Idaho. Recent vegetation surveys at MSSP
have focused on meadow vegetation (Smith 2009; Walker et al. 2021), which represent a
proportionately small area relative to forests. Thus, the need for vegetation surveys is most acute
in forested vegetation and in areas of high recreation pressures. To this end, WSPRC contracted
with AECOM and WNHP to conduct vegetation surveys and mapping, noxious weed and rare
plant surveys, and EIAs.

Field surveys were conducted August 31-September 6, 2020, June 9-13, 2021, and July 18-
September 29, 2022. Surveys in 2020 and 2021 focused on grasslands in montane meadows,
while 2022 surveys focused on forest, woodland, shrubland, and wetland vegetation. Field
methods followed WSPRC protocols for vegetation and noxious weed surveys, and the EIA
methods followed Rocchio et al. (2020a, 2020b). Rare plant surveys were conducted concurrent
with vegetation and noxious weed surveys. Vegetation plots were thoroughly searched, including
microhabitats. Additionally, when walking between plots, botanists observed plants along their
route. In all cases, if a rare plant was encountered, the sites were mapped using a GPS unit, and a
WNHP Rare Plant Sighting Form was completed.

A total of 333 plant taxa, including 20 bryophytes, were observed across all field surveys. Of this
total, 27 are weeds (noxious and/or invasive), and 3 are on special status review lists: western
goldthread, northern green orchid, and Seliger's herzogiella moss. No rare plants were found.
AECOM and WNHP documented 66 associations (Appendix F) and 3 non-vegetated land cover
classes (Developed, Roads, Rock Outcrop) across all areas surveyed. The associations are nested
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within 8 macrogroups, 18 groups, and 26 alliances. Of the total 66 associations encountered
during field surveys, 46 (74%) were mapped as a dominant association in the priority areas
(Table 4). In addition, two (66%) of the three non-vegetated land cover classes present in MSSP
(Developed and Roads) were mapped in the priority areas. The priority areas are dominated by
forest and woodland vegetation (93.4% of the priority areas), with lesser amounts of shrubland
(4.2%) and herbaceous vegetation (0.6%). Roads and developed lands account for the remaining
1.8% of the priority areas. Thirty-five forest and woodland associations were mapped in the
priority areas. Of the forest and woodland vegetation, Abies grandis / Clintonia uniflora Forest
(38.6% of the priority areas) was the most common and was found on mesic backslope and
footslope positions at moderate elevations in MSSP. Six shrubland associations were mapped in
the priority areas, of which Alnus viridis ssp. sinuata / Athyrium filix-femina — Cinna latifolia
Wet Shrubland (1.8% of the priority areas) was the most common and occurred in wetlands
along narrow drainageways and at montane seeps. Five herbaceous associations were mapped in
the priority areas, of which Athyrium filix-femina — Gymnocarpium dryopteris Wet Meadow
(0.2% of the priority areas) was the most common and occurred in wetlands along narrow
drainageways and at montane seeps.

A total of 22 of the 27 weed species were mapped, for a total of 166 observations across all
years. Of the species that were mapped, the five most observed were common St. Johnswort,
wall-lettuce, spotted knapweed, orange hawkweed, and Dalmatian toadflax. Most of the weeds
observed in MSSP were along roads and trails with a few exceptions. Common St. Johnswort
was observed throughout MSSP in meadows, open forests, and woodlands and along trails and
roads in very small to small patches. Wall-lettuce was observed throughout most mid- to low-
elevation forested areas at low density and abundance. This species was often found growing
along game trails in the forests. Future weed control efforts should focus on invasive and Class B
and C noxious weeds that occur along roads and trails, and Common St. Johnswort in montane
grasslands. Access to these areas is relatively easy compared to areas further from roads and
trails, thus reducing travel time and costs for application of control measures and allowing for
larger areas to be treated.

The results of the EIA surveys found that most of MSSP was in good-to-excellent on-site
condition. Nearly all assessed areas scored well in vegetation metrics. Exotic/invasive species
(VEG1, VEG2) were largely restricted to the immediate fringe of trails and roads. The grasslands
occurring on or near summits are some of the most important conservation features within the
park. These should be prioritized for exotic species control (most St. Johnswort patches were
found within these communities, or within nearby woodlands). Nearly all the wetlands assessed
at MSSP have significant conservation value and future trail development within the park should
be routed away from these wetlands. Thinning to reduce wildfire hazard may be necessary in
areas close to human infrastructure or in those areas most altered by past logging or mining.
However, many of the forest types at MSSP historically developed with relatively infrequent
moderate, mixed, or high-severity fire regimes. If the goal is to maintain ecological integrity,
such mesic forests (particularly stands dominated by western hemlock and western red cedar)
should be left to develop complex, multi-layered subcanopies without human intervention. One
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of the best predictors of on-site condition and long-term viability for matrix ecosystems—Ilike
many of the forest types that dominate at MSSP—is size. Where possible, any roads that do not
serve a specific management purpose may be decommissioned to reduce fragmentation within
the park. Additionally, broad trails that were formerly roads may be narrowed (or allowed to
revegetate). Any opportunities to acquire inholdings or expand the proportion of “core” within
the park are encouraged. In particular, the corridors connecting Ragged Ridge Natural Area with
other high-integrity areas to the north are narrow and have some of the highest density of roads,
trails, and off-trail recreational use within the park. The EIA is a metric-based approach, and the
component data may be used at multiple scales. The EIA data presented here and in
accompanying documents may inform the planning process, as staff seek to find appropriate
locations for facilities and public access, identify restoration possibilities, or delineate areas of
high priority for conservation. EI1A surveys were completed in 53% of MSSP in 2022, and the
remaining 47% of the undeveloped area of the park has yet to be assessed.

Lastly, general recommendations were provided for future work at MSSP, including additional
field surveys at Ragged Ridge and immediately adjacent areas, invasive weed control, whitebark
pine surveys, a comprehensive bryophyte inventory, and updates to the WSPRC geodatabase and
field forms to allow for plant species lists at vegetation plots to be recorded in long format
(species as rows) with the option to record percent foliar cover and canopy class data by species.
In addition, recommendations were provided for enhancing/maintaining ecological integrity at
MSSP, including continuing EIA surveys in the future in unassessed areas of the park.
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Plant Community Data Reference Sheet

This reference sheet contains the definitions and guidelines used to collect the plant community
data. The data plot summaries are found in Appendix C.

Park Name

Region
Eastern
Northwest
Southwest

Contractor
Observer
Date of Survey

Survey Intensity

High = walked or saw >67% of polygon interior Moderate
= walked or saw 33-67% of polygon interior Low

= walked perimeter or saw <33% of polygon interior
Remote = photo interpretation or other remote survey

Acres

Slope Categorize the average angle of the slope in the polygon.

0=0-20%
1=20-35%
2 =35-50%
3=50-70%
4 =70-90%
5=>90%

Aspect Categorize the overarching aspect of the polygon.

N = north

NE = northeast
E = east

SE = southeast
S =south

SW = southwest
W = west

NW = northwest
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Total Vegetation Cover (%) (Includes all vascular plants, mosses, lichens and foliose lichens
[crustose lichens excluded they are considered rock]; this never exceeds 100%. Space between
leaves/branches is included in “cover”.)

0

<1

1-5

5-10

10-25

25-50

50-90

>90

Total Tree Cover (%) Same cover classes as used for total vegetation cover.

Dominant Tree Species

Stand Age

1 = very young, 0-40 years

2 = young, 40-90 years

3 = mature, 90-200 years

4 = old growth, 200+ years

5 = young with scattered old trees (2-10 trees/ac)
6 = mature with scattered old trees

7 = young and mature

Median Diameter at Breast Height (DBH) of Dominant/Co-Dominant Trees
Categorize the median diameter at breast height (DBH), or the diameter at 4.5 feet, for dominant/co-
dominant trees in the canopy of the polygon.

0=<10"

1=10-20"
2 =20-30"
3 =30-40"
4 =40-50”
5=51-60"
6 =>60"

Median Dominant/Co-Dominant Tree Height Categorize the median height of dominant/co-
dominant trees in the canopy of this polygon.

<10’
10-25’
25-50’
50-75’
75-100°
100-150°
150-200°
200+

NoO O~ WN-O

Number of Vegetative Strata

0 = No vegetation
1 = Only one distinct layer of vegetation in the polygon
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2 = Two distinct layers of vegetation in the polygon
3 = Three distinct layers of vegetation in the polygon
4 = Four or more distinct layers of vegetation in the polygon

Where...

0 = No vegetation in polygon.

1 = Only one distinct layer of vegetation in the polygon. Usually applies to polygons with a herbaceous
understory layer only, but it could be a dense shrub layer with little herbaceous understory or even a
dense cohort of trees with no vegetation occurring below the canopy level.

2 = Two distinct layers of vegetation in the polygon. This can include an understory and a tree canopy, a
shrub layer and a herbaceous understory, or some other combination.

3 = Three distinct layers of vegetation in the polygon. This can include any three of the following in a
variety of combinations: herbaceous understory understory, shrub layer, subcanopy, and/or tree canopy
strata.

4 = Four or more distinct layers of vegetation in the polygon. This usually includes an understory, shrub
layer, subcanopy, and tree canopy.

Canopy Base Height Categorize the minimum gap between the top of the understory and the
base of the tree canopy that occurs across the polygon, and which occurs across at least 10% of the area
occupied by the understory-canopy gap.

(branches touching ground)-2’

NOoO OO WN-_O
nm mnmnun

Understory Vegetation/Surface Fuels Categorize the median height of understory vegetation.
Atleast 10% of the understory should occupy the category that you choose.

0=0-6
1=6-9
2=912
3=12-15
4=15-18
5=18-20°
6 =20+

Total Shrub Cover (%) Same cover classes as used for total vegetation cover.

Dominant Shrub Species

Tall >1.5ft Shrub Cover (%) Same cover classes as used for total vegetation cover.
Small <1.5ft Shrub Cover (%) Same cover classes as used for total vegetation cover.

Total Graminoid Cover (%) Same cover classes as used for total vegetation cover.

Dominant Graminoid Species
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Perennial Graminoid Cover (%) Same cover classes as used for total vegetation cover.
Annual Graminoid Cover (%) Same cover classes as used for total vegetation cover.
Total Forb Cover (%) Same cover classes as used for total vegetation cover.

Dominant Forb Species

Perennial Forb Species (%) Same cover classes as used for total vegetation cover.
Annual Forb Species (%) Same cover classes as used for total vegetation cover.
Ferns Total Cover (%) Same cover classes as used for total vegetation cover.

Fern Species

Evergreen Fern Cover (%) Same cover classes as used for total vegetation cover.
Deciduous Fern Cover (%) Same cover classes as used for total vegetation cover.
Total Exotics Cover (%) Same cover classes as used for total vegetation cover.
Perennial Exotics Cover (%) Same cover classes as used for total vegetation cover.
Annual Exotics Cover (%) Same cover classes as used for total vegetation cover.
Noxious Species 1-8 (text or drop down menu as in weed survey database)
Noxious Species 1-8 Cover (%) Same cover classes as used for total vegetation cover.
Other Exotic Species

Water Cover (%) Note whether water is seasonal or perennial in notes.

Hydrology-Riparian Condition
None — No hydrologic features

A = Excellent

B = Very Good

C = Good

D = Fair

E = Poor

Where...
None - No hydrologic features No hydrologic features in polygon
Slight evidence of human disturbance (<1% of polygon impacted);
A - Excellent natural processes appear to be at work (includes presence of natural
disturbance events like beaver dams and channel migration)
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B - Very Good

C - Good

D - Fair

E - Poor

Low evidence of human disturbance (1-5% of polygon impacted);
natural processes appear to be at work (includes presence of natural
disturbance events like beaver dams and channel migration)

Moderate evidence of human disturbance (5-10% of polygon
impacted); natural processes generally appear to be at work
(includes presence of natural disturbance events like beaver dams
and channel migration)

High evidence of human disturbance (10-25% of polygon impacted by
dams, ditches, dikes, culverts, grazing impacts, etc.); natural
processes may or may not be properly functioning

Severe evidence of human disturbance (>25% of polygon impacted
by dams, ditches, dikes, culverts, grazing impacts, etc.); natural
processes unlikely to be properly functioning

Rock Outcrop Cover (%) Exposed bedrock including detached boulders over 1 yard across.
Same cover classes as used for total vegetation cover.

Gravel/Cobble Cover (%) Large fragments between sand and boulder.

Bare Ground Cover (%) Bare ground = exposed mineral soil.

Moss and Lichen Cover (%) Mosses/lichens = nonvascular plant cover on soil.

Litter Cover (%) Litter = includes logs, branches, and basal area of plants.

Talus Cover (%) Same cover classes as used for total vegetation cover.

Cave Cover (%) Same cover classes as used for total vegetation cover.

Mines Cover (%) Same cover classes as used for total vegetation cover.



Plant Community Data Reference Sheet
Page 6 of 7

Logging

0 = non-applicable

1 = unlogged or very limited cutting

2 = selectively logged

3 = heavily logged with natural regeneration
4 = tree plantation

Where...

1 = unlogged, no evidence of past logging or occasional cut stumps not part of systematic harvest of
trees, no or very little impact on stand composition

2 = selectively logged: frequent cut stumps but origin of dominant or co-dominant cohort appears to be
natural disturbance

3 = heavy logging disturbance with natural regeneration: many cut stumps that predate the dominant or
co-dominant cohort with no tree planting

4 = tree plantation: dominant cohort appears to be planted after clearcutting

Agriculture

0 = non-applicable

1 = active annual cropping

2 = active perennial herbaceous cropping
3 = active woody plant cultivation

4 = fallow, plowed no crops this yr

5 = Federal CRP

6 = other

Livestock

1 = active heavy grazing (most forage used, soil disturbance)
2 = active moderate grazing (25-75% forage used)

3 = active light grazing (lots of last yr’s litter left)

4 = no current, heavy past grazing

5 = no currently, light past grazing

6 = no obvious sign of grazing

Development

1 = actively used facilities

2 =roads

3 = established trails

4 = abandoned facilities

5 = none obvious

6 = multiple types (detail in comments)

Wildlife

1 = heavy ungulate use

2 = moderate ungulate use

3 = light to no ungulate use

4 = burrowing animals

5 = active beaver

6 = active porcupine

7 = other (list animal in comments)

Recreation Use Severity

0 = no evidence of recreational use impacts

1 = heavy, abundant soil and vegetation displacement

2 = moderate, frequent soil and vegetation displacement
3 = light use, little sign of activity off trail/road
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Recreation Use Primary Type
0 = no evidence of recreational use

1 = wheeled

2 = hoofed

3 = pedestrian

4 = combination of above

5 = other (detail in comments)

Plant Association (PA) 1-5 Listall PAs encountered in polygon survey, in comments list source
of name if not on provided key. NOTE: Contractor is required to consult with the WNHP to obtain the
most current classification and condition ranking information available.

G Rank (text) NOTE: Contractor is required to consult with the WNHP to obtain the most current
Global Ranking for the plant associations.

S Rank (text) NOTE: Contractor is required to consult with the WNHP to obtain the most current
State Rankings for the plant associations.

Ecological Condition Rank

A = Excellent ecological condition

A/B = Good-excellent ecological condition
B = Good ecological condition

B/C = Good-fair ecological condition

C = Fair ecological condition

C/D = Fair-poor ecological condition

D = Poor ecological condition

Developed

Where...

A (Excellent) = Vegetation structure and composition, soil status, and hydrological function appear well
within natural ranges of variation. Non-native species are essentially absent or have negligible negative
impact.

B (Good) = Vegetation structure and composition, soil status, and/or hydrological function appear to
deviate slightly from the natural ranges of variation. Non-native species are present, but the impacts are
minimal.

C (Fair) = Vegetation structure and composition, soil status, and/or hydrological function appear to
deviate substantially from the natural ranges of variation. Non-native species may be abundant.

D (Poor) = Vegetation structure and composition, soil status, and/or hydrological function deviate
dramatically from the natural ranges of variation. Non-native species may be abundant. The association
is so severely altered that restoration may not be possible.

PA 1-5 Cover (%) Percent coverage of polygon. Same cover classes as used for total vegetation
cover.

Pattern 1-5 Pattern reflects how PA is distributed in polygon
1 = matrix (most of polygon)

2 = large patches

3 = small patches

4 = clumped, clustered, contiguous

5 = scattered, more or less evenly repeating

6 = linear

7 = other
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Introduction

This key is intended to aid in the identification of U.S. National Vegetation Classification (USNVC)
plant associations at Mount Spokane State Park. AECOM and Washington Natural Heritage
Program (WNHP) field crews used and modified draft versions of this key as part of vegetation
mapping and Ecological Integrity Assessments (EIA) in the park. This version represents a final
synthesis following the completion of field work in 2022.

The Association is the finest unit of the USNVC and has been used by the Washington Department
of Natural Resources, Natural Heritage Program (WNHP) as the primary unit for identifying
element occurrences (i.e., ecosystem occurrences of significant conservation value). The
Association is defined based on a characteristic range of species composition, diagnostic species
occurrence, habitat conditions, and physiognomy (Jennings et al., 2002, 2009). Associations
reflect topo-edaphic climate, substrates, hydrology, and disturbance regimes.

Methods

We first compiled a list of plant associations previously identified at Mount Spokane State Park
(MSSP) (Chappell & Crawford, 1992; Morrison et al., 2007; Morrison & Wooten, 2010; AECOM
unpublished field work, 2020). These were synonymized to current USNVC taxonomy (USNVC,
2022) to form the basis of the classification. We added additional associations from the USNVC
Groups represented by those previously documented types, along with additional Groups that
may occur based on elevation and biogeography. No additional quantitative analysis was
completed for this key. Associations not documented during the 2022 field season—nor by
previous surveys—were then removed for this final draft. Differential species and the structure
of the key borrow greatly from previous regional classifications (Steele et al., 1981; Williams &
Lillybridge, 1983; Cooper et al., 1991; Williams et al., 1995; Rocchio & Crawford, 2015; Ramm-
Granberg et al., 2021).

The association descriptions provided below are, in most cases, pulled directly from
NatureServe’s characterization abstracts (publicly available at https://explorer.natureserve.org
and usnvc.org). Provisional associations and Washington state types (those with EL codes
beginning with ‘CTWA’ or ‘CWWA’) do not have global descriptions because they have not yet
been published in the national classification. A few other associations have been accepted in the
USNVC, but do not yet have published descriptions. While it was outside the scope of this project
to synthesize full descriptions of these associations, we have provided brief concept summaries
of each and references to the relevant source material.

Aside from headwater riparian—and potentially xeroriparian—forests, wetlands cover only a
minor proportion of MSSP. Marginally riparian/wetland communities that may be confused with
upland ecosystems are included in this key, along with the few wetland associations documented
in 2022 and by previous surveys. However, users should refer to Rocchio et al. (2022) in any
circumstance in which they know they are in a wetland or riparian stand. Descriptions are not
provided in this document for the many hundreds of wetland plant associations that may


https://explorer.natureserve.org/
http://www.usnvc.org/

potentially be encountered at MSSP. Users should consult https://explorer.natureserve.org,
usnvc.org, and the references in Rocchio et al. (2022) for descriptions of wetland associations.
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http://www.usnvc.org/

Key to Plant Associations of Mount Spokane State Park

Instructions

1.

10.

To key a stand of interest, select a relatively uniform area of vegetation and topography within
the stand.

a. Confirm that the site does not consist of cultural vegetation (vegetation structure /
composition determined by regular human activity such as planting, tilling, cropping,
mowing, and/or irrigating)

This key is not dichotomous. If the stand or plot meets the criteria in a line, read to the right, or

(if blank) to the next indented line down. If the stand or plot does not meet the criteria, skip to
the next line that is not indented from the current line.

a. Each key break is also preceded by a code indicating its position within the key. For
example, key break 1a.1 (“Forests dominated by Pinus contorta...”) is the first key break
under 1a (“Subalpine forests dominated by Abies lasiocarpa, Picea engelmannii, or Pinus
contorta”), which in turn is the first break under key break 1 (“Upland Conifer Forests
and Woodlands”). Therefore, any subsequent key break code that starts with “1a.1” is a
subalpine conifer forest or woodland dominated by Pinus contorta.

Some associations may be distinguished by multiple characteristics—these associations may be
reached via more than one path in the key.

Percentage values refer to crown cover—the vertical projection below the entire crown of the
plant. Do not subtract for spaces between leaves and branches.

“Present” species are typically found in a representative plot (they regularly occur in the stand,
but may be absent in degraded stands).

“Prominent” species are common within most plots (generally 3-15% cover) but do not make up
the dominant vegetation.

“Dominant” and “Codominant” species are diagnostic species that have the greatest cover
within their physiognomic strata (tree/shrub/herb)

“+"” = add the crown cover of each of the species indicated (e.g., 7+22 = 29% cover). Overlap
between species is counted twice. Any one species may be absent.

Each plant association includes the name and element code (EL Code, in the USNVC) as
demonstrated below:

NAME: ..o, Pinus contorta / Calamagrostis rubescens Forest
EL CODE — DESCRIPTION PAGE NUMBER: ................. CEGL005916 —p.25

The key is not the classification. After keying a stand, always consult the linked descriptions for
additional details on vegetation composition, geographic distribution, and the typical
environmental setting. If the description fits in most regards, you have likely made an accurate
identification. If there are multiple inconsistencies between the stand and the description,
consider trying the key again following slightly different leads or by increasing the flexibility of
your cover estimates. Alternatively, the stand might represent an undocumented association, an
expansion of an existing association concept, or an occurrence of an existing association that has
been degraded by anthropogenic stressors.
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Key to Physiognomic Classes
Stand occurs on a landform where groundwater discharge, impounded surface water, and/or
overbank flooding heavily influences vegetation composition (e.g. seeps/springs, depressions,
riparian areas, aquatic Vegetation)..........ooovviiiiiiiiiiieceeeeee

see Field Guide to Wetland and Riparian Plant Associations of Washington State
[Wetland associations encountered in 2022 are also included in the appropriate
physiognomic sections below].

Trees > 10%, or stand is a tree island in subalpine parkland. Stands with 10-25% tree cover may
also be assessed with the shrubland keys below, particularly in areas that have burned or
otherwise experienced significant natural disturbance.

1 Key to Forests and Woodlands............uucieiiiiiiiiiiiciiee e p. 11

Shrubs, dwarf-shrubs, or shrub-form trees (krummholz/subalpine scrub) > 10%. Upland habitat.

2 Key to Shrublands.......ccoeeiiiiie e r e e e e e p. 20

Herbaceous Vegetation > 10%

LY A (ol 5 121§ o= Lol =T LU Y 1= P p. 21

Herbaceous Vegetation < 10%

............................ Nonvascular or sparse vascular community not represented in this key

4 The stand does not key to an existing assoCiation.........ccccoeeeieeeiiiiiiiiiiiececceecee e p.21

1 Key to Forests and Woodlands

************************Important Note for Keying conifer Forests**************************

The current USNVC classification of eastern Washington forest communities is built on a great wealth of
regional—or specific National Forest—classifications published over the last half-century (Pfister et al.,
1977; Steele et al., 1981, 1983; Williams & Lillybridge, 1983; Cooper et al., 1991; Williams et al., 1995; and
many others). Most of these classifications use a “Potential Natural Vegetation” and/or habitat type
approach to classification that does not perfectly align with the current USNVC focus on existing
vegetation (Jennings et al., 2009; Faber-Langendoen et al., 2014, 2016). Keep this in mind when consulting
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the association descriptions below. Some abstracts may describe, for example, Abies grandis associations
with little or no Abies grandis in the canopy (just dominating regeneration).

Also be sure to think about the difference between classification and EIA. It can be difficult to determine
if, for example, Abies grandis is codominant because it is an Abies grandis association, or because fire
suppression has degraded the integrity of the stand and allowed that shade-tolerant, fire-intolerant
species to invade a Pseudotsuga menziesii or Pinus ponderosa community.

3k 3k 3k 3k 3k 3k 5k 3k 3k ok 5k 3k ok 3k 5k 3k ok 3k ok ok 5k 3k ok 5k 3k 3k ok 5k 3k 5k 3k 3k ok 5k 3k ok ok 5k 3k ok 5k %k 3k 5k 5k 3k ok 5k 3k ok 5k %k 3k 3k 3k ok 5k 3k 3k ok 5k 3k ok %k 5k %k ok 3k ok ok 5k 3k ok 5k %k 3k ok 5k %k %k %k ok k ok ok

1a. Subalpine forests dominated by Abies lasiocarpa, Picea engelmannii, or Pinus contorta

1a.1 Forests dominated by Pinus contorta. Populus tremuloides, Abies lasiocarpa and Picea
engelmannii may be present but are generally < 25% of tree canopy; dominance of Pinus
contorta is related to fire history. Includes those stands which may succeed to spruce-fir forests.

la.1la Vaccinium membranaceum = 5%
1a.1a.1 Xerophyllum tenax 2 5% .......cccccccueiiiiiiiiiii
Pinus contorta / Vaccinium membranaceum / Xerophyllum tenax Forest
CEGLO05913—p.115

la.1a.2 Xerophyllum tenax absent or minor; warm/dry indicators such as
Calamagrostis rubescens, Carex geyeri, or Arnica cordifolia present.....................
Pinus contorta / Vaccinium membranaceum Rocky Mountain Forest
CEGLO00169—p.117

1a.1b Calamagrostis rubescens 2 5% ..... Pinus contorta / Calamagrostis rubescens Forest
CEGLO00139—p.110

la.lc Clintonia uniflora + Tiarella trifoliata 2 1%. MeSIC Sit@S........uuuvrrurrrrrrrrrrrrrrrrerrrrnenenne

Pinus contorta / Clintonia uniflora Forest
CEGLO05916—p.112

1a.2 Abies lasiocarpa and/or Picea engelmannii dominant, sometimes with Pinus contorta
codominant.

12.22 LySichiton GmMeriCONUS 2 5%.........uuuuuuuuuuuueueieeueeennueneneeerneesnesseeeneneeennrermeerm
Picea engelmannii - Tsuga heterophylla / Lysichiton americanus Swamp Forest
CWWAO000376—p.119

1a.2b Alnus viridis ssp. sinuata > 25% AND Athyrium filix-femina usually < 5%..................

Picea engelmannii / Alnus viridis ssp. sinuata Riparian Forest
CWWAQ00377—p.128

1a.2c Trautvetteria caroliniensis 2 5%. FIoOdPlains. ............uuuvvvvviiiiiriiiiiiiiiiiiiirienneenin.

Abies lasiocarpa [/ Trautvetteria caroliniensis Swamp Forest
CEGLO00339—p.127

12



1a.2d Athyrium filix-femina > 10%. Riparian settings
12.2d.1 Abies 1asiocarpa 2 10% ..........cccouuiiiiiiiiiiii
Abies lasiocarpa / Athyrium filix-femina Riparian Woodland
CWWAQ000002—p.126

12.2d.2 Picea engelmannii 2 10% ..........cccccccuuiiiiiiiiiiiiiii
Picea engelmannii / Athyrium filix-femina Riparian Woodland
CWWAO000183—p.129

1a.2e Rhododendron albiflorum > 5%
1a.2e.2 Rhododendron menziesii (= Menziesia ferruginea) dominant;
XErophyllum teNAX 2 5% .....cccuuueeiiiiiiiiiiiiiiiiieee e
Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea /
Xerophyllum tenax Forest
CEGLO05895—p.98

1a.2e.3 Picea engelmannii, Vaccinium scoparium, or Vaccinium myrtillus 2 1%;

Senecio triangularis and other moist forbs, if present, restricted to small seeps
Lo T 4 1Y 1= PPNt
Abies lasiocarpa - (Picea engelmannii) / Rhododendron albiflorum Forest
CEGL0O08286—p.85

1a.2f Rhododendron menziesii (= Menziesia ferruginea) = 5% (typically much higher)
1a.2f.1 Clintonia uniflora + Tiarella trifoliata + Heracleum maximum + Galium
triflorum + Senecio triangularis + Anemone piperi 2 5%..........cccccevvveervrerrvvnverennnnns
Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea /
Clintonia uniflora Forest
CEGLO05893—p.95

12.2f.2 Xerophyllum tenax 2 5% ..........ccccccciiiiiiiiiiii
Abies lasiocarpa - Picea engelmannii /| Menziesia ferruginea /

Xerophyllum tenax Forest

CEGLO05895—p.98

la.2g Streptopus amplexifolius + Senecio triangularis + Ligusticum canbyi + Pectiantia

breweri + Gymnocarpium dryopteris + Trautvetteria caroliniensis + Galium triflorum +
Actaea rubra + Maianthemum stellatum > 3%. Benches and lower slopes........ccccoeeviiennnn.
Abies lasiocarpa - Picea engelmannii [ Streptopus amplexifolius Riparian Forest
CEGLO00336—p.123

1a.2h Clintonia uniflora present throughout (not restricted to microsites)
1a.2h.1 Rhododendron menziesii (= Menziesia ferruginea) or Rhododendron
QIDIFIOIUM 2 5% ... ettt e e e e e e e e e e sttt re e e e e e e e ssnrrraeaaaaeas
Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea Forest
CEGL0O00319—p.93
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1a.2h.2 Vaccinium membranaceum patchy and generally <15% cover.
12.2h.22 Xerophyllum tenax 2 1% ...........uuuuuuuuuuueneninunnennrennnnnnnnnnennnennnnnn.
Abies lasiocarpa - Picea engelmannii / Clintonia uniflora —
Xerophyllum tenax Forest
CEGL005892—p.86

1a.2h.2b Xerophyllum tenax absent or Minor .........cccceeeeeeeiiiiiiiiiiieeeeeeeees
Abies lasiocarpa - Picea engelmannii / Clintonia uniflora Forest
CEGL0O05912—p.88

1a.2i Xerophyllum tenax > 5%
1a.2i.1 Vaccinium membranaceum = 10%; Arnica latifolia, Carex geyeri,
Osmorhiza berteroi, Orthilia secunda, Thalictrum occidentale, and/or Viola
orbiculata usUally PreSeNt. ... e
Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum [/ Xerophyllum
tenax Forest
CEGLO05917—p.101

1a.2i.2 Usually depauperate besides Vaccinium membranaceum and
Xerophyllum tenax.................cccuu..... Abies lasiocarpa [/ Xerophyllum tenax Forest
CEGLO00346—p.105

1a.2j Carex geyeri dominates herb layer and >> Vaccinium spp. Abies lasiocarpa + Picea
engelmannii > PSEUAOtSUGQA MENZIESI............uueeeeiieeeiiiiieiee e e e e eeeteeee e e e e e eeaatee e e e e e e eeaananaas
Abies lasiocarpa - Picea engelmannii / Carex geyeri Forest
CEGLO00304—p.108

1a.2k Vaccinium membranaceum 2 5%
1a.2k.1 Xerophyllum tenax 2 5%........cccccccciiiiiiiiiiiii,
Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum [/ Xerophyllum
tenax Forest
CEGLO05917—p.101

1a.2k.2 Calamagrostis rubescens or Carex geyeri usually 2 1% ............cccccceeeeeenn.
Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum Rocky
Mountain Forest

CEGLO00341—p.103

1a.2| Luzula hitchcockii =2 5% (often far greater). Few other herbs present........................
Abies lasiocarpa - Picea engelmannii / Luzula glabrata var. hitchcockii Woodland
CEGL0O00317—p.91

12.2m Calamagrostis rUDESCENS 2 5% .....uuuuuuuuuuuuuuuureiirrnrrerunnrrernnernerreneeererrererer.
Abies lasiocarpa - Picea engelmannii / Calamagrostis rubescens Forest
CEGLO00301—p.106
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1a.2n Carex geyeri 2 5%........... Abies lasiocarpa - Picea engelmannii / Carex geyeri Forest
CEGLO00304—p.108

1b. Montane forests (closed canopy) above lower tree line; canopies dominated by a combination of
the following species: Pinus ponderosa, Pseudotsuga menziesii, Abies grandis, Tsuga heterophylia,
Thuja plicata, Picea engelmannii, Larix occidentalis, Pinus monticola, and Pinus contorta.

1b.1 Forests dominated by Pinus contorta and NOT codominated by Larix occidentalis. Populus
tremuloides, Abies lasiocarpa and Picea engelmannii may be present but are generally < 25% of
tree canopy; dominance of Pinus contorta is related to fire history. Includes those stands which
may succeed to spruce-fir forests.

.................................................................... Go to Pinus contorta-dominant section (1a.1), above

1b.2 Mixed forests occurring in mesic land positions and cooler aspects dominated by Abies
grandis, Tsuga heterophylla, or Thuja plicata in the canopy. Pseudotsuga menziesii commonly
shares the canopy, and Pinus monticola, Pinus contorta, Taxus brevifolia, and Larix occidentalis
are major associates. Pinus ponderosa absent or merely incidental. Key mesic understory species
include Asarum caudatum, Clintonia uniflora, Coptis occidentalis, Prosartes spp., Gymnocarpium
dryopteris, Tiarella trifoliata, Lysimachia latifolia, Trillium ovatum, Viola glabella, and Linnaea
borealis.

1b.2a Tsuga heterophylla and/or Thuja plicata dominant (or codominant with other

conifers). If other conifers have high cover, try this key break first, particularly if Tsuga

heterophylla or Thuja plicata dominate the subcanopy and understory regeneration.
1a.2a.1 Lysichiton americanus 2 5% .........ccccccccviiiiiiiiiiiii

Picea engelmannii - Tsuga heterophylla / Lysichiton americanus Swamp Forest
CWWAO000376—p.119

1b.2a.2 Rhododendron menziesii (= Menziesia ferruginea) 2 10%............cccccceeuu...
Tsuga heterophylla / Menziesia ferruginea Forest
CEGL0O00496—p.71

1b.2a.3 Athyrium filix-femina > 5%
12.2a.3a Tsuga heterophylla 2 25%............uuuuuuuuerinivuuniiiniiiinineniennnnennn.
Tsuga heterophylla [/ Athyrium filix-femina Forest
CEGLO00491—p.80

12.22.30 ThUJG PlICOLA 2 25% ...vvvvvviviiieiiiiiiiiiiiieiinneernneenereenerennrererrrrrn.
Thuja plicata / Athyrium filix-femina Swamp Forest
CEGLO00473—p.120

1b.2a.4 Gymnocarpium dryopteris > 5%
1a.2a.4a Tsuga heterophylla 2 25%............uuuuuuuvuueeiviininininiinenenineniiennnnnn.
Tsuga heterophylla / Gymnocarpium dryopteris Riparian Forest
CEGL0O00494—p.82
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12.22.40 ThUja PlICOLA 2 25% ...vvvvvvueiiiiiiiiiiiiiiieneeeeeenenneneresnnnernrererrrern.
Thuja plicata / Gymnocarpium dryopteris Riparian Forest
CEGLO00476—p.130

1b.2a.5 Asarum caudatum + Viola glabella = 1% and not restricted to microsites
Tsuga heterophylla / Asarum caudatum Forest
CEGLO00490—p.79

1b.2a.6 Vaccinium membranaceum 2 10%
1b.2a.6a Tsuga heterophylla > 25%; Xerophyllum tenax 2 1% ..................
Tsuga heterophylla / Xerophyllum tenax Forest
CEGL0O00499—p.72

1a.2a.6b Thuja plicata 2 25%; Clintonia uniflora or Tiarella trifoliata
[T =TY=T oY
Thuja plicata / Clintonia uniflora - Xerophyllum tenax Forest
CEGLO05930—p.68

1b.2a.7 Aralia nudicaulis + Clintonia uniflora + Galium triflorum + Maianthemum
stellatum + Tiarella trifoliata + Prosartes spp. + other mesic forbs > 10%

1a.2a.7a Tsuga heterophylla 2 25%.............uuuueuuuueniinuninnnnniinnnnrnnnnnnennnn.

Tsuga heterophylla [/ Aralia nudicaulis Forest

CEGLO00488—p.77

1a.2a.7b Thuja plicata 2 25%........ Thuja plicata /[ Aralia nudicaulis Forest
CEGLO00471 — p.66

1b.2a.8 Xerophyllum tenax > 5%
12.2a.8a Tsuga heterophylla 2 25%............uuuuuuiuviiviiiininiiiiiirinneineennennnnnnn.
Tsuga heterophylla / Xerophyllum tenax Forest
CEGL0O00499—p.72

12.22.80 ThUJG PlICOLA 2 25% ...vvvvvvuiiiiiiiiiiiiiiiiiniieeeenenennerennerenrrrrenrrern.
Thuja plicata / Clintonia uniflora - Xerophyllum tenax Forest
CEGL0O05930—p.68

1b.2a.9 Clintonia uniflora, Tiarella trifoliata, Coptis occidentalis, or Adenocaulon
bicolor present. Relatively depauperate herb layer.
12.2a.9a Tsuga heterophylla 2 25%............uuuuuuuuuuiviiuueinirininnenennnnnnnennnen.
Tsuga heterophylla / Clintonia uniflora Forest
CEGLO00493—p.64

1a.2a.9b Thuja plicata 2 25%...... Thuja plicata / Clintonia uniflora Forest
CEGLO00474—p.75
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1b.2b Larix occidentalis clearly dominant; many other conifers may be present, but
generally combine to form < 25% of tree canopy OR Larix occidentalis is codominant and
forms an emergent stratum of larger trees.
12.2b.1 Xerophyllum tenax 2 5% .......cccccccviiiiiiiiiiii,
Larix occidentalis / Clintonia uniflora - Xerophyllum tenax Forest
CEGLO05881—p.35

1a.2b.2 Clintonia uniflora + Tiarella trifoliata 2 1% .........cccceeeeeieviiiiiiiiiieeeeeeeeeiienn,

Larix occidentalis / Clintonia uniflora Forest
CEGLO05880—p.38

1b.2c Abies grandis dominant or codominant in the canopy. If Tsuga heterophylla or
Thuja plicata are codominant, return to key break 1b.2a.

1a.2c.1 Trautvetteria caroliniensis > 5%. Floodplains or headwater, v-shaped
drainages.......ccccviiieieeeeeeeeennnn, Abies grandis / Trautvetteria caroliniensis Forest
CEGL0O00285—p.61

1a.2c.2 Vaccinium membranaceum or Acer glabrum 2 5%
1a.2c.2a Acer glabrum 2 5%. Symphoricarpos albus usually > 10%. Alnus
viridis, Athyrium filix-femina, and/or Steptopus amplexifolius often
present. Primarily occurs adjacent to riparian vegetation or in
concave/moist [andscape POSItIONS .........covveeciiveiieee e
Abies grandis / Acer glabrum Forest
CEGL000267—p.51

1a.2c.2b Clintonia uniflora + mesic indicators such as Bromus vulgaris,
Adenocaulon bicolor, Maianthemum stellatum, Coptis occidentalis, and
Prosartes spp. = 5%. Found across large swathes of Mount Spokane
State Park.......cccceeeeeeeriiviiiiienn, Abies grandis / Clintonia uniflora Forest
CEGL000272—p.54

12.2¢.2c Xerophyllum tenax 2 5%..........uuuuuuuuvuuuuenenirunnennrnnnnrennrnrerenenn.
Abies grandis / Xerophyllum tenax Forest
CEGL000293—p.63

1a.2c.2d Lonicera utahensis usually present .........ccccceeeeeieiiiiiiiiiiieeeeeeenens
Abies grandis |/ Vaccinium membranaceum Forest
CEGLO08736—p.62

1a.2c.3 Physocarpus malvaceus or Holodiscus discolor 2 5%................ccc.ccccc.o....
Abies grandis / Physocarpus malvaceus Forest
CEGL0O00277—p.57
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la.2c.4 Xerophyllum tenax 2 5%........... Abies grandis / Xerophyllum tenax Forest
CEGL000293—p.63

1a.2c.5 Symphoricarpos albus dominates shrub layer. Floodplains, terraces,
trough-shaped valleys.........cc........... Abies grandis / Symphoricarpos albus Forest
CEGL000282—p.59

1a.2c.6 Carex geyeri 2 5%..........cccuuuuennn... Abies grandis / Carex geyeri Woodland
CEGL0O00917—p.53

1a.2c.7 Clintonia uniflora + mesic indicators such as Bromus vulgaris,

Adenocaulon bicolor, Maianthemum stellatum, Coptis occidentalis, and

Prosartes spp. present throughout.......... Abies grandis / Clintonia uniflora Forest
CEGL000272—p.54

1a.2d Pseudotsuga menziesii dominant in the canopy
1a.2d.1 Populus trichocarpa codominant in the canopy; Symphoricarpos albus >
5% and Rosa woodsii usually present. Riparian settings..............uuvuvvevivveevenneninnnnn
Populus balsamifera (ssp. trichocarpa, ssp. balsamifera) / Symphoricarpos
(albus, oreophilus, occidentalis) Riparian Forest
CEGLO00677—p.131

12.2d.2 Physocarpus malvaceus or Holodiscus discolor > 5%
1a.2d.2a Linnaea borealis or Larix occidentalis > 5%. Often on somewhat
sheltered, concave mMicro-relief ..o
Pseudotsuga menziesii / Physocarpus malvaceus - Linnaea borealis
Forest
CEGLO00448—p.46

1a.2d.2b Linnaea borealis absent. Pinus ponderosa may be present.
Slightly more exposed/convex/xeric than above.........ccccovvvveeeeeeeeeecnnnnnee.
Pseudotsuga menziesii / Physocarpus malvaceus Forest
CEGLO00447—p.26

1a.2d.3 Vaccinium membranaceum or V. myrtillus > 5%
12.2d.3a Xerophyllum tenax 2 10% ............uuuuueueeueerruenennennnnnnnnrenennnernen.
Pseudotsuga menziesii / Vaccinium membranaceum / Xerophyllum
tenax Forest
CEGLO05852—p.47

12.2d.3b Xerophyllum tenax < 10%.........uuvuvureeueuerrrmnnnennrennnnnnrnnnernnennnnnn.
Pseudotsuga menziesii / Vaccinium membranaceum Forest
CEGLO00466—p.50
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12.2d.4 Symphoricarpos albus 2 5% ........cccccccviiiiiiiiiiii
Pseudotsuga menziesii / Symphoricarpos albus Forest
CEGLO00459—p.27

12.2d.5 Xerophyllum tenax 2 5% ........ccccccccvviiiiiiiiii
Pseudotsuga menziesii / Clintonia uniflora - Xerophyllum tenax Forest
CEGLO05854—p.41

1a.2d.6 Clintonia uniflora + Tiarella trifoliata 2 1% .........cccccoeeeeeeiiiiiiiiiieeeeeeeeeiinnn,
Pseudotsuga menziesii / Clintonia uniflora Forest
CEGLO05850—p.43

1b.3 Dry mixed forests dominated by Pseudotsuga menziesii and Pinus ponderosa in the canopy
(there can be one without the other); Pinus contorta, Pinus monticola, Larix occidentalis, and
Abies grandis are sometimes present. Lacking the key mesic understory species listed above.
Calamagrostis rubescens and Carex geyeri are common understory species.

1b.3a Populus trichocarpa codominant in the canopy; Symphoricarpos albus 2 5% and
Rosa woodsii usually present. Riparian settings. ........couuuiiiiriiiiiiiiiiicie e,
Populus balsamifera (ssp. trichocarpa, ssp. balsamifera) / Symphoricarpos (albus,
oreophilus, occidentalis) Riparian Forest
CEGLO00677—p.131

1b.3b Festuca idahoensis > 5%. Pseudoroegneria spicata often prominent............ccccvvvuee
Pseudotsuga menziesii / Festuca idahoensis Woodland
CEGLO00900—p.33

1b.3c Pinus ponderosa = 10%; Physocarpus malvaceus 2 5%..............uuuevvvvvvvveruenvennennnennnns
Pinus ponderosa - Pseudotsuga menziesii /| Physocarpus malvaceus Forest
CEGL0O00213—p.24

1b.3d Physocarpus MAIVACEUS 2 5% .........uuuuuuuuuuuuuuiuiiiineirinnnennuerrernenrenneerenrerrrerm..
Pseudotsuga menziesii / Physocarpus malvaceus Forest
CEGLO00447—p.26

1b.3e Holodiscus discolor 2 5%; Calamagrostis rubescens = 5%..........ccccoceeeeeeeeeeeeiivnniiennnn.

Pseudotsuga menziesii / Holodiscus discolor / Calamagrostis rubescens Forest
CEGL008268—p.25

1b.3f Symphoricarpos albus > 5% .. Pseudotsuga menziesii /| Symphoricarpos albus Forest
CEGLO00459—p.27

1b.3g Calamagrostis FUDESCENS 2 5% ......uuuuuuuuuuuuuuuuuuiirrurrrrernrrensrsrerereenrsrerrrrrrrr—..
Pseudotsuga menziesii / Calamagrostis rubescens Woodland
CEGL0O00429—p.29
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1b.3h Carex geyeri > 5%. Abies lasiocarpa may be prominent to codominant in
transitional areas.......cccoeeeeviiiiiiiiiin e, Pseudotsuga menziesii / Carex geyeri Forest
CEGL0O00430—p.31

1b.4 Populus tremuloides dominant. Upland settings. Undescribed provisional type. ...................
Populus tremuloides Forest [Provisional]
MTSP_PROV1

2 Key to Shrublands
2a Alnus viridis > 10%
2a.1 Athyrium filix-femina 2 10% and Gymnocarpium dryopteris usually 2 5%....................cc.ooe.

Alnus viridis ssp. sinuata / Athyrium filix-femina - Cinna latifolia Wet Shrubland
CEGL0O01156—p.153

2a.2 Thalictrum occidentale + Viola glabella + Heracleum maximum + other mesic forbs > 5%
AND Athyrium filix-femina and other ferns absent or minor. Sambucus racemosa, Rubus
nutkanus, and Sorbus spp. USUAIlY PreSENt.........uiuiiii i e e e e e s
Alnus viridis ssp. sinuata / Mesic Forbs Wet Shrubland
CEGLO06657—p.156

2b Alnus incana = 10%; Athyrium filix-femina and/or Dryopteris spp. 2 5% AND > Equisetum spp. .............
Alnus incana / Athyrium filix-femina Wet Shrubland
CEGL002628—p.158

2¢ Rubus nutkanus (= parviflorus) dominant; Chamaenerion angustifolium or Pteridium aquilinum = 1%...
Rubus parviflorus / Chamerion angustifolium - Heracleum maximum Shrubland
CEGL0O01127—p.141

2d Vaccinium membranaceum = 15% AND Xerophyllum tenax 2 5% .....cccceeeeeeeiiiiiiiiiiieiiseeesessessss s
Vaccinium membranaceum [/ Xerophyllum tenax Shrubland
CEGLO05891—p.143

2e Physocarpus malvaceus dominant OR Prunus emarginata, P. virginiana, Holodiscus discolor, or
Symphoricarpos albus dominant and Physocarpus malvaceus preSent......ccccccceeeuiveceeeeeeeeeviiiiiieeeeeeeeeannnnns
Physocarpus malvaceus - Symphoricarpos albus Shrubland
CEGL0O01171—p.136

2f Salix scouleriana and/or Acer glabrum dominant; Amelanchier alnifolia and/or Paxistima myrsinites
usually prominent to codominant. Dry upland Settings. .......ccoei i
Salix scouleriana - Acer glabrum - (Ceanothus velutinus) Shrubland
CEGL0O08236—p.145

2g Acer glabrum var. douglasii 2 25%. Restricted to intermittent or ephemeral drainages.........ccoeeevveeennnnn
Acer glabrum var. douglasii - (Symphoricarpos albus) Wet Shrubland
CWWAQ000282—p.138
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3 Key to Herbaceous Types

3a Calamagrostis canadensis 2 25%..........cccceeeeeeeeieinnnn. Calamagrostis canadensis Western Wet Meadow
CEGL0O01559—p.147

3b Heracleum maximum dominant.........cceeeueeiiiiiiiiiiiiiiecceeee e, Heracleum maximum Wet Meadow
CEGLO05857—p.149

3¢ Athyrium filix-femina and/or Gymnocarpium dryopteris 2 10%...........eeeeecueeeeeiiueeeeiiiireeeeciiveeeescereeeeeenns
Athyrium filix-femina - Gymnocarpium dryopteris Wet Meadow [Provisional]
CWWAO000313—p.152

3d Senecio trianGuIAris 2 5% .....cccceeeeeieeeiieiiieeiieeeeee e Senecio triangularis Wet Meadow
CEGL0O01987—p.150

3e Festuca Viridula 2 10% .....ccouueeeenieiiiieiiieeeeeeeeeieeee e, Festuca viridula - Festuca idahoensis Meadow
CEGL0O01633—p.134

3f Festuca idahoensis 2 10%
3f.1 Danthonia intermedia + Carex hoodii + C. geyeri + Koeleria macrantha 2> 5%. Relatively mesic
SIEBS 1ttt e ra Carex hoodii - Festuca idahoensis Grassland
CEGL001595—p.133

3f.2 Eriogonum spp. = 5%. Relatively dry SiteS.......ccuiiiiiiiiiiiiiii
Festuca idahoensis - Eriogonum heracleoides Grassland
CEGL0O01616—p.139

3g Xerophyllum tenax = 15% and Vaccinium membranaceum = 10%

Vaccinium membranaceum [/ Xerophyllum tenax Shrubland
CEGLO05891—p.143

3h Calamagrostis rubescens or Carex geyeri doMiNANt .........c....cueeuuiiieieeeeeeeiieee e e e e e e e e e s
Return to top of Herb Key (3a) and rekey using next most abundant herbs OR relax tree cover
criteria and rekey using Dry Forest Section (1b.3)

4 The stand does not key to an existing association
4a Relax cover estimate cutoffs and try again ........cccccceeeeeiiiriiiiiiiiee e, Return to the top of the key

4b Stand is dominated by nonnative plants OR dominated by an assemblage of native plants that is the
result of anthropogenic disturbance and does not have a known natural analogue ..........cccccoeevreiiiinnnnnn....
Undescribed Ruderal Plant Association
*Or a described association that was not included in this provisional key
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4c Stand is dominated by native plants AND anthropogenic disturbance is absent or minor......................
Undescribed Native Plant Association
*Or a described association that was not included in this provisional key.
Take copious notes on the community and begin by searching for
additional USNVC types that may describe the community you observed.
If no described community fits your observed community, be sure to
record dominant/codominant species, estimated cover, ecological
setting, and take photos. Send this information to WNHP staff.
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Plant Associations of Mount Spokane State Park

The following descriptions are, in most cases, pulled directly from NatureServe’s characterization
abstracts (publicly available at https://explorer.natureserve.org and usnvc.org). For associations without
synthesized abstracts, we have provided brief summaries based on the relevant source material. Fields
are defined in Table 1 (note that most plant associations do not have information available for every field).

Table 1. Field definitions for plant association descriptions.

Field

Definition

Scientific Name

Scientific name of the plant association

EL Code — WNHP Abb

The element code used to track this association in the US National Vegetation
Classification and in NatureServe/WNHP databases, followed by the abbreviation used
by WNHP when referring to the association. Abbreviations are created by taking the first
three letters of the genus and species of each plant species used in the name (e.g.,
Pinus ponderosa - Pseudotsuga menziesii / Physocarpus malvaceus Forest = PINPON-
PSEMEN/PHYMAL).

CSR

The conservation status rank (https://explorer.natureserve.org/AboutTheData/Statuses)

Ecological System

The most likely ecological system (https://www.dnr.wa.gov/NHPecologicalsys) in which
this plant association occurs at Mount Spokane

Element Summary

Concept summary for the plant association

Distribution

Geographic distribution of the plant association

Environment

Typical ecological setting for the plant association

Physiognomy Description of the structure and growth forms of the plant association
Vegetation Floristic summary for the association
Dynamics Summary of information on the important dynamic processes associated with the plant
association, including natural disturbance regimes, successional status, and temporal
dynamics
Adjacent Types Other plant associations commonly found nearby, often representing an environmental

or successional gradient

Classification Comments

General WNHP comments about the degree of confidence in the association concept,
proposed classification changes that have not yet been made in the USNVC, whether
the association has previously been documented at Mount Spokane, or other relevant
information regarding the classification history of the plant association
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1.B.2.Nb Rocky Mountain Forest & Woodland
G210 Central Rocky Mountain Dry Mixed Conifer Forest & Woodland

A3392 Pseudotsuga menziesii - Pinus ponderosa Dry-mesic Central Rocky Mountain Forest &

Woodland Alliance

Scientific Name

Pinus ponderosa - Pseudotsuga menziesii / Physocarpus malvaceus Forest

EL Code —

WNHP Abb CEGL000213 — PINPON-PSEMEN/PHYMAL

CSR GNRQ/S2

E;‘:::ﬁ:cal CES306.805 Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Element [Adapted from Hall (1973)] Pseudotsuga menziesii dominates the canopy and Pinus

Summary ponderosa may codominate. Physocarpus malvaceus may be the only obvious
shrub. Graminoids (mainly Calamagrostis rubescens and Carex geyeri) occupy the
soil surface in density related to shrub and tree cover density; with 40% tree and
20% shrub cover, grasses may reach 70% crown cover. Symphoricarpos spp. are
frequently prominent, with 5-20% cover.

Distribution --

Environment -

Physiognomy --

Vegetation --

Dynamics -

Adjacent Types | --

Classification
Comments

There seems to be minimal distinction between this community and Pseudotsuga
menziesii / Physocarpus malvaceus Forest (CEGLO00447). Not previously identified
at MSSP.




G210 Central Rocky Mountain Dry Mixed Conifer Forest & Woodland

Scientific Name

Pseudotsuga menziesii / Holodiscus discolor / Calamagrostis rubescens Forest

EL Code —

WNHP Abb CEGL008268 — PSEMEN/HOLDIS/CALRUB

CSR GNR/S354Q

E;‘:::ﬁ:cal CES306.805 Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Element These open to moderately closed forests and woodlands occur at low- to mid-

Summary montane elevations (400-1000m) east of the Cascade Crest, on rocky and typically
moss-covered soil. Pseudotsuga menziesii is the dominant overstory species. The
variable density tall-shrub layer is dominated by Holodiscus discolor. Shorter
shrubs are also variable in their cover and usually include Spiraea lucida (=
betulifolia), Paxistima myrsinites, Mahonia aquifolium and Rosa gymnocarpa.
Arctostaphylos uva-ursi and Lonicera ciliosa may be prominent. The herb layer is
dominated by Calamagrostis rubescens. Stands occur on moderately steep (26°
mean slope), frequently south-facing aspects (171° average), in dry topographic
positions. Evidence of past fire is often present.

Distribution This association has been documented near Ross and Diablo Lakes and in the

Stehekin River watershed at North Cascades National Park. It may also occur
elsewhere in the East Cascades.

Environment

These forests and woodlands occur at low- to mid-montane elevations (400-
1000m) east of the Cascade Crest, on rocky and typically moss-covered soil. Stands
occur on moderately steep (26° mean slope), frequently south-facing aspects (171°
average), in dry topographic positions. Evidence of past fire is often present.

Physiognomy

These needle-leaved conifer forests have moderately open canopies (average
canopy cover = 45%). Of that, broad-leaved trees average 1% cover in the canopy.
The shrub layer averages 37% cover (with an additional 9% from subshrubs), while
the herbaceous layer (primarily graminoids) averages 20% cover.

Vegetation

Pseudotsuga menziesii is the dominant overstory species. The variable density tall-
shrub layer is dominated by Holodiscus discolor. Shorter shrubs are also variable in
their cover and usually include Spiraea lucida (= betulifolia), Paxistima myrsinites,
Mahonia aquifolium and Rosa gymnocarpa. Arctostaphylos uva-ursi and Lonicera
ciliosa may be prominent. The herb layer is dominated by Calamagrostis
rubescens.

Dynamics

Evidence of past fire is usually present in these stands. Sites appear to be too dry
for succession to shade tolerant associations dominated by Tsuga heterophylla,
etc.

Adjacent Types

Classification
Comments

A “PSME/HODI” association was previously documented at MSSP (Morrison &
Wooten, 2010). That association may be equivalent to this or to Pseudotsuga
menziesii / Holodiscus discolor / Carex geyeri Forest (CEGLO00437).
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Scientific Name

Pseudotsuga menziesii / Physocarpus malvaceus Forest

EL Code —
WNHP Abb

CEGL000447 — PSEMEN/PHYMAL

CSR

G5/54

Ecological
System

CES306.805 Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Element
Summary

[Adapted from Cooper et al. (1991)] Pseudotsuga menziesii dominates the tree
canopy and Pinus ponderosa may be prominent. Some sites, mostly from the
Clearwater National Forest and north, are capable of supporting Larix occidentalis.
Physiognomy of the overstory is relatively closed forest, with canopy cover ranging
from 70 percent to over 100 percent. The understory shrub layer is dominated by
Physocarpus malvaceus and/or Holodiscus discolor, which singly or combined
generally have a canopy coverage of 25 percent to much greater than 100 percent.
Other commonly found shrubs in this association are Amelanchier alnifolia,
Philadelphus lewisii, Rosa gymnocarpa, Spiraea lucida (=betulifolia), and
Symphoricarpos albus. This association has greater cover of Moehringia
macrophylla, Arnica cordifolia, Fragaria spp., and Bromus vulgaris compared to
similar Pseudotsuga menziesii-dominant types.

For additional information, see Cooper et al. (1991), Mauk and Henderson (1984),
and Williams and Lillybridge (1983).

Distribution

This is the most widely occurring Pseudotsuga menziesii association in northern
Idaho, according to Cooper et al. (1991).

Environment

PSEMEN/PHYMAL generally occurs on southeast to west aspects of low to
moderate slopes at elevations between 2,000 and 3,700 ft (600 to 1,130 m), but is
not restricted to these environments.

Physiognomy

Vegetation

Dynamics

Adjacent Types

On a moisture gradient, this community is moister than PSEMEN/SYMALB and
drier than ABIGRA/PHYMAL and ABIGRA/CLIUNI.

Classification
Comments

Currently in the USNVC in G215, but that Group by definition should not occur in
WA. Treat this association as part of G210. There seems to be minimal distinction
between this community and Pinus ponderosa - Pseudotsuga menziesii /
Physocarpus malvaceus Forest (CEGL0O00213). The absence of Larix occidentalis is
supposed to be an indicator for this community relative to PSEMEN/PHYMAL-
LINBOR. However, Cooper et al. (1991) also states that some stands in the
Clearwater National Forest do support Larix occidentalis.
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Scientific Name

Pseudotsuga menziesii / Symphoricarpos albus Forest

EL Code —
WNHP Abb

CEGL0O00459 — PSEMEN/SYMALB

CSR

G5/54

Ecological
System

CES306.805 Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Element
Summary

This widespread forest association occurs in the central and northern Rocky
Mountains from the mid montane zone down to upper foothill zone on cool
aspects. Sites are warm and relatively dry to moist, gentle to steep, mid to lower
slopes, benches, and terraces. Stands are found on southerly or easterly aspects
throughout much of its range, but may occur on any aspect. Substrates are
variable and may be very gravelly or not, with soil textures ranging from sandy
loam to silt derived from alluvium, glacial till and outwash. Ground surface has
high cover of litter, sometimes significant cover of rock, and low cover of bare soil.
The vegetation is characterized by a moderately dense to dense (40-90% cover)
evergreen needle-leaved tree canopy, dominated or codominated by Pseudotsuga
menziesii with the short shrub Symphoricarpos albus dominating or codominating
the understory. Mature Pinus ponderosa often codominates the tree canopy, but
does not regenerate. Other mature seral tree species present to codominant may
include Pinus contorta, Pinus flexilis, Larix occidentalis, Juniperus spp., or Populus
tremuloides. Understory trees are almost exclusively Pseudotsuga menziesii. The
short-shrub layer is dominated or codominated by the rhizomatous
Symphoricarpos albus and other short shrubs such as Juniperus communis,
Mahonia repens, Paxistima myrsinites, Ribes cereum, Rosa spp., Spiraea lucida
(=betulifolia), and Symphoricarpos oreophilus. Scattered tall shrubs such as
Amelanchier alnifolia, Prunus virginiana, or Sorbus scopulina may form an open
tall-shrub layer. A low cover to moderately dense herbaceous layer is present and
is composed of diverse forbs with the graminoids Calamagrostis rubescens, Carex
geyeri, Festuca idahoensis or Pseudoroegneria spicata present to codominant.

Distribution

This widespread montane forest association occurs in the central and northern
Rocky Mountains from southeastern Idaho and northwestern Wyoming, Montana,
Idaho and eastern Oregon and Washington, extending into southern Alberta and
British Columbia.

Environment

This widespread forest association occurs in the central and northern Rocky
Mountains from the mid montane zone down to upper foothill zone on cool
aspects. Elevations range 820-2260 m (2700-7400 feet) in the central and northern
Rocky Mountains and down to 680-1700 m (2230-5575 feet) in eastern Oregon
and Washington. Sites are warm and relatively dry to moist, gentle to steep, mid to
lower slopes, benches, and terraces. Stands are found on southerly or easterly
aspects throughout much of its range, but may occur on any aspect. Substrates are
variable and may be very gravelly or not, with soil textures ranging from sandy
loam to silty clay derived from alluvium, glacial till and outwash. Parent materials
include loess, various calcareous and noncalcareous sedimentary rock, andesite,
argillite, basalt, gneiss, granite, limestone, quartzite, quartz monzonite, rhyolite,
sandstone or schist. Ground surface has high cover of litter 4-8 cm deep,
sometimes significant cover of rock, and low cover of bare soil.

Physiognomy
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Vegetation

This Rocky Mountain conifer association is characterized by a moderately dense to
dense (40-90% cover). evergreen needle-leaved tree canopy dominated or
codominated by Pseudotsuga menziesii with the short shrub Symphoricarpos albus
dominating or codominating the understory. Mature Pinus ponderosa often
codominates tree canopy, but does not regenerate. Other mature seral tree
species present to codominant may include Pinus contorta, Pinus flexilis, Larix
occidentalis, Juniperus scopulorum, Juniperus occidentalis (eastern Oregon and
Washington), or Populus tremuloides. Understory trees are almost exclusively
Pseudotsuga menziesii. The short-shrub layer is open (patchy) to moderately dense
(25-50% cover) and is dominated or codominated by the rhizomatous
Symphoricarpos albus and other short shrubs such as Juniperus communis,
Mahonia repens, Paxistima myrsinites, Ribes cereum, Rosa spp., Spiraea lucida
(=betulifolia), Spiraea splendens, Shepherdia canadensis, and Symphoricarpos
oreophilus. Scattered tall shrubs such as Amelanchier alnifolia, Prunus virginiana,
or Sorbus scopulina may form an open tall-shrub layer, but it does not dominate
the undergrowth. A low cover to moderately dense herbaceous layer is present
and is composed of diverse forbs with the graminoids Calamagrostis rubescens,
Carex geyeri, Festuca idahoensis or Pseudoroegneria spicata present to
codominant. Forb species may include Achillea millefolium, Moehringia
macrophylla (= Arenaria macrophylla), Arnica cordifolia, Balsamorhiza sagittata,
Fragaria spp., Hieracium spp., Osmorhiza berteroi (= Osmorhiza chilensis),
Penstemon wilcoxii, Poa nervosa, Maianthemum racemosum ssp. amplexicaule,
and Thalictrum occidentale.

Dynamics

Adjacent Types

Classification
Comments

Currently in the USNVC in G215, but revisions pending to move to G210/A3392.
Not previously identified at MSSP.
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G210 Central Rocky Mountain Dry Mixed Conifer Forest & Woodland

A3395 Pseudotsuga menziesii - Pinus ponderosa Dry Central Rocky Mountain Woodland Alliance

Scientific Name

Pseudotsuga menziesii / Calamagrostis rubescens Forest

EL Code —
WNHP Abb

CEGL0O00429 — PSEMEN/CALRUB

CSR

G5/S5

Ecological
System

CES306.805 Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Element
Summary

This lower to mid montane woodland association occurs in the central and
northern Rocky Mountains from western Montana to northeastern Washington
and British Columbia, and south to western Wyoming, Idaho and eastern Oregon.
Elevations range from 825 to 2400 m (2700-7900 feet). Stands occur on cool, dry
sites on mid to upper slopes and benches on all aspects at middle elevations. At
lowest elevations stands are restricted to north aspects, and at upper elevations
stands are found on warm and dry southerly exposures. Substrates are variable
(sandy to clayey), but are generally well-drained, coarser-textured gravelly soils
and derived from a variety of noncalcareous, acidic parent materials. Surface rock
usually is low to moderate, and litter cover high. The typically open tree canopy is
dominated by Pseudotsuga menziesii alone or codominated by Pinus ponderosa or
Larix occidentalis. Large Pinus albicaulis or Pinus contorta trees may be presentin
the upper tree canopy. The subcanopy is Pseudotsuga menziesii. Scattered shrubs
such as Amelanchier alnifolia, Paxistima myrsinites, Sorbus scopulina, and
Symphoricarpos oreophilus and dwarf-shrubs such as Arctostaphylos uva-ursi and
Mahonia repens may also be present. The dense to moderately dense (20-60%
cover) perennial graminoid layer characteristically dominates the understory.
Calamagrostis rubescens typically is the dominant, with Carex geyeri, Festuca
idahoensis, and Pseudoroegneria spicata often present to codominant. There is
often a high diversity of forbs, but typically all have low cover. Forb species present
are highly variable, but the most common forbs species are Achillea millefolium,
Antennaria spp., Arnica cordifolia, Balsamorhiza sagittata, Eurybia conspicua,
Fragaria virginiana, Geranium viscosissimum, and Geum triflorum.

Distribution

This lower to mid montane woodland association occurs in the central and
northern Rocky Mountains from western Montana to northeastern Washington
and British Columbia, and south to western Wyoming, Idaho and eastern Oregon.

Environment

This lower to mid montane woodland association occurs in central and northern
Rocky Mountains. Elevations range from 825 to 2400 m (2700-7900 feet). Stands
occur on cool, dry sites on mid to upper slopes and benches on all aspects at
middle elevations. At lowest elevations stands are restricted to north aspects, and
at upper elevations stand are found on warm and dry southerly exposures.
Substrates are variable (sandy to clayey) but are generally well-drained, coarser-
textured gravelly soils and derived from a variety of noncalcareous, acidic parent
materials including andesite, basalt, granites, quartzite, quartz monzonite, and
glacial drift. Surface rock usually is low to moderate, and litter cover is high. Some
stands can have up to 30% exposed bedrock.

Physiognomy
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Vegetation

This association typically has an open tree canopy that is dominated by
Pseudotsuga menziesii alone or codominated by Pinus ponderosa or Larix
occidentalis. Large Pinus albicaulis or Pinus contorta trees may be present in the
upper tree canopy. The subcanopy is Pseudotsuga menziesii. Scattered shrubs such
as Amelanchier alnifolia, Paxistima myrsinites, Sorbus scopulina, and
Symphoricarpos oreophilus and dwarf-shrubs such as Arctostaphylos uva-ursi and
Mahonia repens may also be present. The dense to moderately dense (20-60%
cover) perennial graminoid layer characteristically dominates the understory.
Calamagrostis rubescens typically is the dominant, with Carex geyeri, Festuca
idahoensis, and Pseudoroegneria spicata often present to codominant. Although
some stands may have only Calamagrostis rubescens. There is often a high
diversity of forbs, but typically all have low cover. The most common forbs species
are Achillea millefolium, Antennaria spp., Arnica cordifolia, Balsamorhiza sagittata,
Eurybia conspicua, Fragaria virginiana, Geranium viscosissimum, and Geum
triflorum.

Dynamics

Adjacent Types

Classification
Comments

Pinus ponderosa - Pseudotsuga menziesii / Calamagrostis rubescens Woodland
(CEGL000210) is indistinguishable from this type and should be archived.
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Scientific Name

Pseudotsuga menziesii / Carex geyeri Forest

EL Code —
WNHP Abb

CEGL0O00430 — PSEMEN/CARGEY

CSR

G4?/S1

Ecological
System

CES306.805 Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Element
Summary

This association has been found in the montane zone of the Rocky Mountains of
Colorado, Idaho, Montana, Oregon and Washington. Stands occur at lower
montane elevations of these mountainous regions, on sites typically drier than
most other Pseudotsuga menziesii associations. Site slope and aspect vary greatly.
Slopes where this association is found in Colorado are reported to be steep to very
steep (45-80%). Parent materials include granitic, conglomerates, sandstones,
basalts, and shales. Exposed bare ground is low (less than 30%), and litter/duff is
relatively thin, usually less than 5 cm deep. Vegetation is characterized by the
dominance of Pseudotsuga menziesii, with a relatively closed canopy, as well as
stands that are more open or have a mixed conifer tree canopy. Pseudotsuga is
self-regenerating in this association. Several other conifers may be present to
codominant, including Pinus ponderosa or Juniperus scopulorum in southern
Rocky Mountain stands, and Abies lasiocarpa, Pinus albicaulis, Pinus contorta, or
Populus tremuloides in stands farther north. These species are typically present
only in early-seral stands of this association. There is no shrub layer, although
several shrub species are typically present with low cover. These include the
evergreen needle-leaved Juniperus communis and the broad-leaved cold-
deciduous Amelanchier alnifolia, Lonicera utahensis, Mahonia repens, Paxistima
myrsinites, Purshia tridentata, Spiraea lucida (=betulifolia), Vaccinium
membranaceum, Vaccinium scoparium, and Symphoricarpos occidentalis or
Symphoricarpos oreophilus. The herbaceous layer is dominated by the perennial
sedge Carex geyeri (averaging 35% cover). No other herbaceous species are well-
represented, but many different forbs can occur in low amounts.

Distribution

This association has been found in the montane zone throughout much of the
Rocky Mountains from Colorado to Montana, and west into Oregon and
Washington.

Environment

This association has been found throughout much of the Rocky Mountains. Stands
occur at lower montane elevations of these mountainous regions, on sites typically
drier than most other Pseudotsuga menziesii associations. Elevations range from
1480-1500 m (4854-4920 feet) in Alberta, to 1860-2315 m (6100-7600 feet) in
southern Montana, 2315-2800 m (7600-9200 feet) in central Colorado, and from
1125-2650 m (3700-8700 feet) in Idaho. Slope and aspect of sites vary greatly.
Slopes vary from gentle to very steep (3-80%) but are generally moderate to steep
(20-45%). Parent materials include granitic, conglomerates, sandstone, siltstone,
rhyolite, basalt, and shale. Soils are rapidly drained loamy sand to silty clay loams.
Exposed bare ground is low (less than 30%), and litter/duff is relatively thin, usually
less than 5 cm deep.

Physiognomy

31




G210 Central Rocky Mountain Dry Mixed Conifer Forest & Woodland

Vegetation

This is an association dominated by the evergreen needle-leaved tree Pseudotsuga
menziesii, with a relatively closed canopy. Pseudotsuga is self-regenerating in this
association. Several other canopy trees may be present, including Pinus
ponderosa, Juniperus scopulorum, and Populus tremuloides, with Pinus albicaulis,
Pinus contorta, Pinus flexilis, or Abies lasiocarpa more typical in stands further
north. These species are typically present only in early-seral stands of this
association (Steele et al., 1981). It is reported that in some Idaho stands the
canopy may be more open, with larger, more widely spaced trees in late-seral
stands. There is no shrub layer, although several shrub or dwarf-shrub species are
typically present with low cover. These include the evergreen needle-leaved
Juniperus communis and the broad-leaved, cold-deciduous Amelanchier spp.,
Dasiphora fruticosa ssp. floribunda, Lonicera utahensis, Mahonia repens, Paxistima
myrsinites, Prunus virginiana, Purshia tridentata, Spiraea lucida (=betulifolia),
Symphoricarpos occidentalis, or Symphoricarpos oreophilus depending on
geographic region. The herbaceous layer is dominated by the perennial sedge
Carex geyeri. Typically, no other herbaceous species are well-represented, but
many different forbs can occur in low amounts, including Fragaria spp., Arnica
cordifolia, Achillea millefolium, Antennaria parvifolia, Osmorhiza spp., and
Astragalus spp. Other graminoids can include Poa spp., Bromus porteri, Carex
siccata (= Carex foenea), and Calamagrostis rubescens.

Dynamics

Adjacent Types

Classification
Comments

Previous surveyors identified ABLA-(PSME)/CAGE (Morrison & Wooten, 2010;
AECOM unpublished field work, 2020), which WNHP believes to be a
transitional/ecotonal phase of this association.
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Scientific Name

Pseudotsuga menziesii / Festuca idahoensis Woodland

EL Code —
WNHP Abb

CEGLO00900 — PSEMEN/FESIDA

CSR

G4/S2

Ecological
System

CES306.805 Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Element
Summary

This lower montane woodland association occurs in the central and northern
Rocky Mountains from western Montana to northeastern Washington and south
to western Wyoming. Elevations range from 915 to 2440 m (3000-8000 feet).
Stands occur on mid to low slopes and benches on all aspects near lower tree line
or on warm and dry sites at higher elevations. Soils are variable and range from
silty loam to gravelly sandy loam derived from a variety of calcareous and
noncalcareous parent materials. Surface rock usually is less than 10% but may be
as high as 30% cover. The typically open tree canopy is dominated by Pseudotsuga
menziesii alone or codominated by Pinus ponderosa. The tree canopy varies from
savanna to closed and may include scattered Juniperus scopulorum, Pinus
contorta, or Pinus flexilis trees. Artemisia tridentata shrubs are often prominent,
but seldom have over 10% cover. Scattered Amelanchier alnifolia and Ribes
cereum are often present. The dense to moderately dense perennial graminoid
layer characteristically dominates the understory. Festuca idahoensis and
Pseudoroegneria spicata codominate with Carex geyeri, Carex rossii, or Leucopoa
kingii sometimes prominent. There is often a high diversity of forbs, but typically
all have low cover except Balsamorhiza sagittata. The most common forbs species
are Achillea millefolium, Antennaria microphylla, Arnica cordifolia, Fragaria
virginiana, and Geum triflorum.

Distribution

This lower montane woodland association occurs in the central and northern
Rocky Mountains from western Montana to northeastern Washington and south
to western Wyoming.

Environment

This lower montane woodland association is known from the central and northern
Rocky Mountains. Elevations range from 300 to 2440 m (3000-8000 feet). Stands
occur on a mid to low slopes and benches on all aspects near lower tree line or on
warm and dry sites at higher elevations. Soils are variable and range from silty
loam to gravelly sandy loam derived from a variety of calcareous and
noncalcareous parent materials including granites, quartzite, various volcanic and
sedimentary rock. Surface rock usually is less than 10% but may be as high as 30%
cover.

Physiognomy

Vegetation

This woodland association typically has an open tree canopy that is dominated by
Pseudotsuga menziesii alone or codominated by Pinus ponderosa. The tree canopy
varies from savanna to closed and may include scattered Juniperus scopulorum,
Pinus contorta, or Pinus flexilis trees. Artemisia tridentata shrubs are often
prominent, but seldom have over 10% cover. Scattered Amelanchier alnifolia and
Ribes cereum are often present. The dense to moderately dense perennial
graminoid layer characteristically dominates the understory. Festuca idahoensis
and Pseudoroegneria spicata codominate with Carex geyeri, Carex rossii, or
Leucopoa kingii (= Festuca kingii) sometimes prominent. There is often a high
diversity of forbs, but typically all have low cover except Balsamorhiza sagittata.
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The most common forbs species are Achillea millefolium, Antennaria microphylla,
Arnica cordifolia, Eriogonum spp., Fragaria virginiana, and Geum triflorum.

Dynamics

Adjacent Types

Classification
Comments
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G211 Central Rocky Mountain-Interior Mesic Grand Fir - Douglas-fir - Western Larch Forest

A0275 Larix occidentalis Central Rocky Mountain Forest Alliance

Scientific Name

Larix occidentalis / Clintonia uniflora - Xerophyllum tenax Forest

EL Code —

WNHP Abb CEGL005881 — LAROCC/CLIUNI-XERTEN

CSR GNR/SNR

Ecological CES306.837 Northern Rocky Mountain Western Larch Savanna

System

Element This wholly seral, large-patch to matrix type occupies the relatively cold and dry
Summary environments across a number of climax tree series and associated geographic

regions; the species defining these series include, but are not limited to, Thuja
plicata, Tsuga heterophylla, Tsuga mertensiana, Abies grandis, Abies lasiocarpa,
and Picea engelmannii. Thus, this mesic type is found throughout the northern
Rocky Mountains and may extend as far west as the Cascade Crest on
environments characterized as foothills and montane to lower and even mid-
subalpine. This association's possible elevation range is from 915 to 1800 m (3000-
5900 feet), and regardless of the climax series in which it is found, it consistently
occurs on south- through west-facing exposures. The range of parent materials is,
with the exception of highly unusual substrates like serpentine, literally as great as
possible types occurring in the northern Rocky Mountains and northernmost
middle Rocky Mountains and may include some ultramafics east of the Cascade
Crest. It is difficult to characterize the soils as well, but they are uniformly well-
drained and have a low coarse-fragment content, except those sites within the
lower to mid-subalpine zone. The overstory is dominated by Larix occidentalis with
a whole host of tree species capable of playing a subordinate role; on warmer sites
these include Thuja plicata, Tsuga heterophylla, Abies grandis, and on colder or
higher elevation sites are found Abies lasiocarpa, Tsuga mertensiana, and Picea
engelmannii. However, the most frequent canopy codominants or associates are
the seral species Larix occidentalis, Pinus contorta, and in a restricted portion of
the type's range, Pinus monticola. The tall-shrub component is relatively
unimportant, only Alnus viridis ssp. sinuata and Amelanchier alnifolia approach
50% constancy (and have low cover values). The short-shrub layer exhibits greater
cover and diversity than the other shrub components with Vaccinium
membranaceum, Paxistima myrsinites, Rosa gymnocarpa, Rubus parviflorus, and
Spiraea lucida (=betulifolia) being consistently present. Linnaea borealis and
Chimaphila umbellata have high constancy in the dwarf-shrub layer. Bromus
vulgaris (or Bromus ciliatus) are the only graminoids of note. The diagnostic forbs
Clintonia uniflora, Xerophyllum tenax, and Tiarella trifoliata naturally have high
constancy and/or cover; however, a number of other forbs also exhibit high
constancy, including Arnica latifolia, Aralia nudicaulis, Adenocaulon bicolor, Coptis
occidentalis, Cornus canadensis, Galium triflorum, Goodyera oblongifolia,
Maianthemum stellatum, Osmorhiza berteroi, Pedicularis racemosa, Orthilia
secunda, Thalictrum occidentale, Trillium ovatum, and Viola orbiculata.




G211 Central Rocky Mountain-Interior Mesic Grand Fir - Douglas-fir - Western Larch Forest

Distribution

This association occurs from the Blue, Wallowa and Seven Devils mountains of
northeastern Oregon and southern portion of the Idaho Batholith of central Idaho
northward to the Colville National Forest of northeastern Washington, across
northern Idaho and into western Montana (almost exclusively west of the
Continental Divide). Given the opportunity for more complete crosswalking, this
type might well be documented from British Columbia and the east slope of the
Cascades; Lillybridge et al. (1995) do document both Clintonia uniflora and Larix
occidentalis as common forest components from the eastern slope of the
Cascades, but the two species do not uniquely overlap in space.

Environment

This wholly seral, large-patch to matrix type occupies the relatively cold and dry
environments across a number of climax tree series and associated geographic
regions; the species defining these series include, but are not limited to, Thuja
plicata, Tsuga heterophylla, Tsuga mertensiana, Abies grandis, Abies lasiocarpa,
and Picea engelmannii. Thus this mesic type is found throughout the northern
Rocky Mountains and may extend as far west as the Cascade Crest on
environments characterized as foothills and montane to lower and even mid-
subalpine. This association's possible elevation range is from 915 to 1800 m (3000-
5900 feet). Regardless of the climax series in which it is found, it consistently
occurs on south- through west-facing exposures. The range of parent materials is,
with the exception of highly unusual substrates like serpentine, literally as great as
possible types occurring in the northern Rocky Mountains and northernmost
middle Rocky Mountains and may include some ultramafics east of the Cascade
Crest. It is difficult to characterize the soils as well, but they are uniformly well-
drained and have a low coarse-fragment content, except those sites within the
lower to mid-subalpine zone.

Physiognomy

Vegetation

The overstory is dominated by seral Larix occidentalis with a whole host of tree
species capable of playing a subordinate role; on warmer sites these include Thuja
plicata, Tsuga heterophylla, Abies grandis, and on colder or higher elevation sites
are found Abies lasiocarpa, Tsuga mertensiana, and Picea engelmannii. However,
the most frequent canopy codominants or associates are the seral species
Pseudotsuga menziesii, Pinus contorta, and in a restricted portion of the type's
range, Pinus monticola. The tall-shrub component is relatively unimportant, only
Alnus viridis ssp. sinuata and Amelanchier alnifolia approach 50% constancy (and
have low cover values). The short-shrub layer exhibits greater cover and diversity
than the other shrub components with Vaccinium membranaceum, Paxistima
myrsinites, Rosa gymnocarpa, Rubus parviflorus, and Spiraea lucida (=betulifolia)
being consistently present. Linnaea borealis and Chimaphila umbellata have high
constancy in the dwarf-shrub layer. Bromus vulgaris (or Bromus ciliatus) are the
only graminoids of note. The diagnostic forbs Clintonia uniflora and Tiarella
trifoliata between them are 100% constant though their cover seldom exceeds
10% singly or in combination. See Classification Comments for a more in-depth
exposition on the reasons both Vaccinium membranaceum and Xerophyllum tenax
are used as alternative indications of a particular subset of plots (and distinct
environment) than characterized by Clintonia uniflora or Tiarella alone; in any
given locality this type should be located at higher elevations and on warmer
slopes with better drained soils than say Larix occidentalis / Clintonia uniflora. A
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number of other forbs also exhibit high constancy include Arnica latifolia, Aralia
nudicaulis, Adenocaulon bicolor, Coptis occidentalis, Cornus canadensis, Galium
triflorum, Goodyera oblongifolia, Maianthemum stellatum, Osmorhiza berteroi (=
Osmorhiza chilensis), Pedicularis racemosa, Orthilia secunda, Thalictrum
occidentale, Trillium ovatum, and Viola orbiculata. Within local landscapes some
forbs exhibit high constancy not recorded in other regions, e.g., in northern Idaho
Anemone piperi and Pyrola asarifolia are nearly always present.

Dynamics

This association is sufficiently mesic to support a host of tree species more shade-
tolerant than Larix occidentalis (perhaps least shade-tolerant of western conifers,
excepting those of considerably more xeric environments) and therefore the
association is wholly a seral community type. 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. It has been noted in northern Idaho
that following disturbance (particularly logging) in this type 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., 1991); this response is a consequence of the
episodic nature of favorable cone crop years in Larix occidentalis.

Adjacent Types

Classification
Comments

Not previously identified at MSSP.
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Scientific Name

Larix occidentalis / Clintonia uniflora Forest

EL Code —

WNHP Abb CEGL005880 — LAROCC/CLIUNI

CSR GNR/SNR

Ecological CES306.837 Northern Rocky Mountain Western Larch Savanna

System

Element Broadly distributed throughout the northern Rocky Mountains and adjacent
Summary terrain, this large-patch to matrix seral community occupies relatively moist

(mesic) and warm to cool sites having free air drainage and lacking frost pocket
conditions. Elevations range in the north from760 to 1585 m (4500-5200 feet)
(extreme outliers at 1710 m (5600 feet)), whereas to the south it ranges from 1060
to 1710 m (3500-5600 feet). It occurs on slopes of all degrees of steepness and
aspect orientation, though it is more likely to occur from toeslope through
midslope positions (predominantly collecting positions). At the dry extreme of its
distribution it is more strongly associated with protected positions such as concave
slopes, moist depressions on gentle slopes or plateaus, stringers along perennial
stream bottoms, toeslopes and northeastern aspects. Though sites are mesic,
verging on hygric, they are inferred to be only briefly or seasonally influenced, if at
all, by a high water table; Larix occidentalis occurrence is strongly associated with
well-drained positions. A wide variety of parent materials are represented,
including those as disparate as granite and limestone, including all manner of
glacial-fluvial material. In northern Idaho and northwestern Montana, it is
routinely found on ash caps, ranging from 3 to 60 cm in depth. The soil textures
are predominantly loams and silt loams (reflecting in part the volcanic ash); soils
typically have less than 15% coarse fragment content and are well-drained. This
mesic seral association is characterized by Larix occidentalis dominating the upper
canopy, though other tree species occur with lesser cover, including both other
species considered almost exclusively seral Pinus contorta and Pinus monticola and
those capable of functioning as both seral and climax species, including those from
warmer environments, Pinus ponderosa (very limited representation),
Pseudotsuga menziesii, Thuja plicata, and Tsuga heterophylla and those of colder
environments, Abies lasiocarpa, Abies grandis, and Picea engelmannii. The shrub
layer may be highly diverse with tall shrubs (e.g., Acer glabrum, Taxus brevifolia,
Amelanchier alnifolia), short shrubs (Symphoricarpos albus, Paxistima myrsinites,
Rubus parviflorus, Spiraea lucida (=betulifolia)), and dwarf-shrubs (e.g., Chimaphila
umbellata, Linnaea borealis, Mahonia repens) abundantly represented. The
graminoid component is inconspicuous with no one species exhibiting high
constancy, though Bromus vulgaris, Bromus ciliatus, and Calamagrostis rubescens
are more consistently present and with greater cover than other graminoids. The
cover of the diagnostic forbs Clintonia uniflora and Tiarella trifoliata is greatest
when this type occurs in the zones potentially dominated by Thuja plicata and
Tsuga heterophylla, up to 30% canopy cover (can even be a dominant forb),
whereas in the colder environments characterized by Abies lasiocarpa, Abies
grandis, and Picea engelmannii potential dominance cover of these diagnostics and
all forbs is generally less. Other forbs of high constancy, at least in some portion of
this association's considerable range, are Aralia nudicaulis, Adenocaulon bicolor,
Coptis occidentalis, Cornus canadensis, Galium triflorum, Goodyera oblongifolia,
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Maianthemum stellatum, Osmorhiza berteroi, Orthilia secunda, Thalictrum
occidentale, Trillium ovatum, Viola glabella (or Viola canadensis), and Viola
orbiculata.

Distribution

This association occurs from the Blue, Wallowa and Seven Devils mountains of
northeastern Oregon and southern portion of the Idaho Batholith of central Idaho
northward to the Colville National Forest of northeastern Washington, across
northern Idaho and into western Montana (almost exclusively west of the
Continental Divide). Given the opportunity for more complete crosswalking, this
type might well be documented from British Columbia and the east slope of the
Cascades; Lillybridge et al. (1995) do document both Clintonia uniflora and Larix
occidentalis as common forest components from the eastern slope of Cascades,
but the two species do not uniquely overlap in space.

Environment

Broadly distributed throughout the northern Rocky Mountains and adjacent
Okanogan Highlands of Washington, Blue Mountains of northeastern Oregon, and
Wallowa and Seven Devils uplifts of northeastern Oregon and central Idaho, this
large-patch to matrix seral community occupies relatively moist (mesic) and warm
to cool sites having free air drainage, and lacking frost pocket conditions.
Elevations range in the north from 760 to 1585 m (4500-5200 feet) (extreme
outliers at 1710 m (5600 feet)), whereas to the south it ranges from 1060 to 1710
m (3500-5600 feet). It occurs on slopes of all degrees of steepness and aspect
orientation, though it is more likely to occur from toeslope through midslope
positions (predominantly collecting positions). At the dry extreme of its
distribution it is more strongly associated with protected positions such as concave
slopes, moist depressions on gentle slopes or plateaus, stringers along perennial
stream bottoms, toeslopes and northeastern aspects. Though sites are mesic,
verging on hygric, they are inferred to be only briefly or seasonally influenced, if at
all, by a high water table; Larix occidentalis occurrence is strongly associated with
well-drained positions. A wide variety of parent materials are represented,
including those as disparate as granite and limestone, including all manner of
glacial-fluvial material. In northern Idaho and northwestern Montana, it is
routinely found on ash caps, ranging from 3 to 60 cm in depth. The soil textures
are predominantly loams and silt loams (reflecting in part the volcanic ash); soils
typically have less than 15% coarse fragment content and are well-drained.

Physiognomy

Vegetation

This mesic seral association is characterized by the dominance of Larix occidentalis
in the upper canopy, though other tree species occur with lesser cover, including
both species considered almost exclusively seral, Pinus contorta and Pinus
monticola, and those capable of functioning as both seral and climax species,
including those from warmer environments, Pinus ponderosa (very limited
representation), Pseudotsuga menziesii, Thuja plicata, and Tsuga heterophylla and
those of colder environments, Abies lasiocarpa, Abies grandis, and Picea
engelmannii. The shrub layer may be highly diverse with tall shrubs (e.g., Acer
glabrum, Taxus brevifolia, Amelanchier alnifolia), short shrubs (Symphoricarpos
albus, Paxistima myrsinites, Rubus parviflorus, Spiraea lucida (=betulifolia)), and
dwarf-shrubs (e.g., Chimaphila umbellata, Linnaea borealis, Mahonia repens)
abundantly represented. The graminoid component is inconspicuous with no one
species exhibiting high constancy, though Bromus vulgaris, Bromus ciliatus, and
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Calamagrostis rubescens are more consistently present and with greater cover
than other graminoids. The cover of the diagnostic forbs Clintonia uniflora and
Tiarella trifoliata is greatest when this type occurs in the zones potentially
dominated by Thuja plicata and Tsuga heterophylla, up to 30% canopy cover (can
even be a dominant forb), whereas in the colder environments characterized by
Abies lasiocarpa, Abies grandis, and Picea engelmannii potential dominance cover
of these diagnostics and all forbs is generally less. Other forbs of high constancy, at
least in some portion of this association's considerable range, are Aralia nudicaulis,
Adenocaulon bicolor, Coptis occidentalis, Cornus canadensis, Galium triflorum,
Goodyera oblongifolia, Maianthemum stellatum, Osmorhiza berteroi (= Osmorhiza
chilensis), Orthilia secunda, Thalictrum occidentale, Trillium ovatum, Viola glabella
(or Viola canadensis), and Viola orbiculata.

Dynamics

This association is sufficiently mesic to support a host of tree species more shade-
tolerant than Larix occidentalis (perhaps least shade-tolerant of western conifers,
excepting those of considerably more xeric environments) and therefore the
association is wholly a seral community type. 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. It has been noted in northern Idaho
that following disturbance (particularly logging) in this type that Larix occidentalis
often does not 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.

Adjacent Types

Classification
Comments

Not previously identified at MSSP.
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A3362 Abies grandis - Pseudotsuga menziesii Central Rocky Mountain Forest & Woodland

Alliance

Scientific Name

Pseudotsuga menziesii / Clintonia uniflora - Xerophyllum tenax Forest

EL Code —
WNHP Abb

CEGL0O05854 — PSEMEN/CLIUNI-XERTEN

CSR

G4/SNR

Ecological
System

CES306.802 Northern Rocky Mountain Mesic Montane Mixed Conifer Forest

Element
Summary

This is a seral, mesic, large-patch to matrix type found in the foothills and montane
to lower and even mid-subalpine, relatively cold and dry environments throughout
the northern Rocky Mountains and may extend as far west as the Cascade Crest.
The associations' possible elevation range is from 915 to 1800 m (3000-5900 feet),
and regardless of the climax series in which it is found, it consistently occurs on
south- through west-facing exposures. The range of parent materials is, with the
exception of highly unusual substrates like serpentine, literally as great as possible
types occurring in the northern Rocky Mountains and northernmost middle Rocky
Mountains and may include some ultramafics east of the Cascade Crest. It is
difficult to characterize the soils as well, but they are uniformly well-drained and
have a low coarse-fragment content, except those sites within the lower to mid-
subalpine zone. The overstory is dominated by Pseudotsuga menziesii with a whole
host of tree species capable of playing a subordinate role; on warmer sites these
include Thuja plicata, Tsuga heterophylla, Abies grandis, and on colder or higher
elevation sites are found Abies lasiocarpa, Tsuga mertensiana, and Picea
engelmannii. However, the most frequent canopy codominants or associates are
the seral species Larix occidentalis, Pinus contorta, and in a restricted portion of
the type's range, Pinus monticola. The tall-shrub component is relatively
unimportant, only Alnus viridis ssp. sinuata and Amelanchier alnifolia approach
50% constancy (and have low cover values). The short-shrub layer exhibits greater
cover and diversity than the other shrub components with Vaccinium
membranaceum, Paxistima myrsinites, Rosa gymnocarpa, Rubus parviflorus, and
Spiraea lucida (=betulifolia) being consistently present. Linnaea borealis and
Chimaphila umbellata have high constancy in the dwarf-shrub layer. Bromus
vulgaris (or Bromus ciliatus) are the only graminoids of note. The diagnostic forbs
Clintonia uniflora, Xerophyllum tenax, and Tiarella trifoliata naturally have high
constancy and/or cover, however, a number of other forbs also exhibit high
constancy, including Arnica latifolia, Aralia nudicaulis, Adenocaulon bicolor, Coptis
occidentalis, Cornus canadensis, Galium triflorum, Goodyera oblongifolia,
Maianthemum stellatum, Osmorhiza berteroi, Pedicularis racemosa, Orthilia
secunda, Thalictrum occidentale, Trillium ovatum, and Viola orbiculata.

Distribution

This association occurs from the Blue and Wallowa mountains of northeastern
Oregon and southern portion of the Idaho Batholith of central Idaho northward to
the Colville National Forest of northeastern Washington, across northern Idaho
and into western Montana, predominantly west of the Continental Divide, and as
far east as southwestern Alberta. Given opportunity for more complete
crosswalking, this type could well be documented from British Columbia and the
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east slope of the Cascades (the fact that a different subspecies of Pseudotsuga
menziesii is distributed west of the Cascades argues for considering those
communities as different.

Environment

This seral, large-patch to matrix type occupies the relatively cold and dry
environments across a number of climax tree series and associated geographic
regions; the species defining these series include, but are not limited to, Thuja
plicata, Tsuga heterophylla, Tsuga mertensiana, Abies grandis, Abies lasiocarpa,
and Picea engelmannii. Thus this mesic type is found throughout the northern
Rocky Mountains and may extend as far west as the Cascade Crest on
environments characterized as foothills and montane to lower and even mid
subalpine. The associations possible elevation range is from 915 to 1800 m (3000-
5900 feet), and regardless of the climax series in which it is found, it consistently
occurs on south- through west-facing exposures. These are generally more
shedding than collecting positions, occurring in any ridge or hillslope system from
midslope up to ridge crest, including level terrain of ridge summits. The range of
parent materials is, with the exception of highly unusual substrates like serpentine,
literally as great as possible types occurring in the northern Rocky Mountains and
northernmost middle Rocky Mountains and may include some ultramafics east of
the Cascade Crest. It is difficult to characterize the soils as well, but they are
uniformly well-drained and have a low coarse-fragment content, except those sites
within the lower to mid-subalpine zone.

Physiognomy

Vegetation

The overstory is dominated by Pseudotsuga menziesii with a whole host of tree
species capable of playing a subordinate role; on warmer sites these include Thuja
plicata, Tsuga heterophylla, Abies grandis, and on colder or higher elevation sites
are found Abies lasiocarpa, Tsuga mertensiana, and Picea engelmannii. However,
the most frequent canopy codominants or associates are the seral species Larix
occidentalis, Pinus contorta, and in a restricted portion of the type's range, Pinus
monticola. The tall-shrub component is relatively unimportant, only Alnus viridis
ssp. sinuata and Amelanchier alnifolia approach 50% constancy (and have low
cover values). The short-shrub layer exhibits greater cover and diversity than the
other shrub components with Vaccinium membranaceum, Paxistima myrsinites,
Rosa gymnocarpa, Rubus parviflorus, and Spiraea lucida (=betulifolia) being
consistently present. Linnaea borealis and Chimaphila umbellata have high
constancy in the dwarf-shrub layer. Bromus vulgaris (or Bromus ciliatus) are the
only graminoids of note. The diagnostic forbs Clintonia uniflora, Xerophyllum
tenax, and Tiarella trifoliata naturally have high constancy and/or cover, however,
a number of other forbs also exhibit high constancy including Arnica latifolia, Aralia
nudicaulis, Adenocaulon bicolor, Coptis occidentalis, Cornus canadensis, Galium
triflorum, Goodyera oblongifolia, Maianthemum stellatum, Osmorhiza berteroi (=
Osmorhiza chilensis), Pedicularis racemosa, Orthilia secunda , Thalictrum
occidentale, Trillium ovatum, and Viola orbiculata.

Dynamics

Adjacent Types

Classification
Comments

Not previously identified at MSSP.
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Scientific Name

Pseudotsuga menziesii / Clintonia uniflora Forest

EL Code —

WNHP Abb CEGL005850 — PSEMEN/CLIUNI

CSR G4/SNR

E;‘:::ﬁ:cal CES306.802 Northern Rocky Mountain Mesic Montane Mixed Conifer Forest
Element Broadly distributed throughout the northern Rocky Mountains and adjacent
Summary terrain, this large-patch to matrix seral community occupies relatively moist

(mesic) and warm to cool sites having free air drainage and lacking frost-pocket
conditions. It occurs on slopes of all degrees of steepness and aspect orientation,
though it is more likely to occur from toeslope through midslope positions
(predominantly collecting positions). At the dry extreme of its distribution it is
more strongly associated with protected positions such as concave slopes, moist
depressions in gently sloping plateau areas, stringers along perennial stream
bottoms, toeslopes and northeastern aspects. In the north it ranges from 760 to
1585 m, whereas to the south it ranges from 1060 to 1710 m (3500-5600 feet). A
wide variety of parent materials are represented, including those as disparate as
granite and limestone, including all manner of glacial-fluvial material. In northern
Idaho and northwestern Montana, it is routinely found on ash caps, ranging from 3
to 60 cm in depth. The soil textures are predominantly loams and silt loams; soils
typically have less than 15% coarse-fragment content and are well-drained. This
mesic seral association is characterized by Pseudotsuga menziesii dominating the
upper canopy, though other tree species occur with lesser cover, including Larix
occidentalis, Pinus contorta, and Pinus monticola and including those from warmer
environments, Pinus ponderosa, Thuja plicata, and Tsuga heterophylla, and those
of colder environments, Abies lasiocarpa, Abies grandis, and Picea engelmannii.
The shrub layer may be highly diverse with tall shrubs (e.g., Acer glabrum, Taxus
brevifolia, Amelanchier alnifolia), short shrubs (e.g., Symphoricarpos albus,
Paxistima myrsinites, Rubus parviflorus, Spiraea lucida (=betulifolia)), and dwarf-
shrubs (e.g., Chimaphila umbellata, Linnaea borealis, Mahonia repens) abundantly
represented. The graminoid component is inconspicuous with no one species
exhibiting high constancy, though Bromus vulgaris, Bromus ciliatus, and
Calamagrostis rubescens are more consistently present and with greater cover
than other graminoids. The cover of the diagnostic forbs Clintonia uniflora and
Tiarella trifoliata is greatest when this type occurs in the zones potentially
dominated by Thuja plicata and Tsuga heterophylla, up to 30% canopy cover (can
even be a dominant forb), whereas in the colder environments characterized by
Abies lasiocarpa, Abies grandis, and Picea engelmannii, potential cover of these
diagnostics and all forbs is generally less. Other forbs of high constancy, at least in
some portion of this association's considerable range, are Aralia nudicaulis,
Adenocaulon bicolor, Coptis occidentalis, Cornus canadensis, Galium triflorum,
Goodyera oblongifolia, Maianthemum stellatum, Osmorhiza berteroi, Orthilia
secunda, Thalictrum occidentale, Trillium ovatum, Viola glabella (or Viola
canadensis), and Viola orbiculata.
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Distribution

This association occurs from the Blue and Wallowa mountains of northeastern
Oregon and southern portion of the Idaho Batholith of central Idaho northward to
the Colville National Forest of northeastern Washington, across northern Idaho
and into western Montana, predominantly west of the Continental Divide, and
southwestern Alberta. Given the opportunity for more complete crosswalking, this
type could well be documented from British Columbia and the east slope of the
Cascades (the fact that a different subspecies of Pseudotsuga menziesii is
distributed west of the Cascades argues for considering those communities as
different).

Environment

This broadly distributed, large-patch to matrix seral community occupies relatively
moist (mesic) and relative warm to cool sites having free air drainage and lacking
frost-pocket conditions. It occurs on slopes of all degrees of steepness and aspect
orientation, though it is more likely to occur from toeslope through midslope
positions (predominantly collecting positions). At the dry extreme of its
distribution it is more strongly associated with protected positions such as concave
slopes, moist depressions in gently sloping plateau areas, stringers along perennial
stream bottoms, toeslopes and northeastern aspects. In the north it ranges
from760 to 1585 m (450-5200 feet) (extreme outliers at 1710 m (5600 feet)),
whereas to the south it ranges from 1060 to 1710 m (3500-5600 feet). A wide
variety of parent materials are represented, including those as disparate as granite
and limestone, including all manner of glacial-fluvial material. In northern Idaho
and northwestern Montana, it is routinely found on ash caps, ranging from 3 to 60
cm in depth. The soil textures are predominantly loams and silt loams (reflecting in
part the volcanic ash); soils typically have less than 15% coarse-fragment content
and are well-drained.

Physiognomy

Vegetation

This mesic seral association is characterized by Pseudotsuga menziesii dominating
the upper canopy, though other tree species occur with lesser cover, including
both other species considered almost exclusively seral Larix occidentalis, Pinus
contorta, and Pinus monticola, and those capable of functioning as both seral and
climax species, including those from warmer environments, Pinus ponderosa,
Thuja plicata, and Tsuga heterophylla, and those of colder environments, Abies
lasiocarpa, Abies grandis, and Picea engelmannii. The shrub layer may be highly
diverse with tall shrubs (e.g., Acer glabrum, Taxus brevifolia, Amelanchier alnifolia),
short shrubs (e.g., Symphoricarpos albus, Paxistima myrsinites, Rubus parviflorus,
Spiraea lucida (=betulifolia)), and dwarf-shrubs (e.g., Chimaphila umbellata,
Linnaea borealis, Mahonia repens) abundantly represented. The graminoid
component is inconspicuous with no one species exhibiting high constancy, though
Bromus vulgaris, Bromus ciliatus, and Calamagrostis rubescens are more
consistently present and with greater cover than other graminoids. The cover of
diagnostic forbs Clintonia uniflora and Tiarella trifoliata is greatest when this type
occurs in the zones potentially dominated by Thuja plicata and Tsuga heterophylla,
up to 30% canopy cover (can even be a dominant forb), whereas in the colder
environments characterized by Abies lasiocarpa, Abies grandis, and Picea
engelmannii, potential dominance cover of these diagnostics and all forbs is
generally less. Other forbs of high constancy, at least in some portion of this
association's considerable range, are Aralia nudicaulis, Adenocaulon bicolor, Coptis
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occidentalis, Cornus canadensis, Galium triflorum, Goodyera oblongifolia,
Maianthemum stellatum, Osmorhiza berteroi (= Osmorhiza chilensis), Orthilia
secunda, Thalictrum occidentale, Trillium ovatum, and Viola orbiculata.

Dynamics

This association is sufficiently mesic to support a host of tree species more shade-
tolerant than Pseudotsuga and therefore the association is a seral community
type. Pseudotsuga is a long-lived species (in excess of 500 years in the northern
Rocky Mountains), and thus stands fitting this concept are themselves long-
persisting. It has been noted in northern Idaho that following disturbance in this
type Pseudotsuga often does not succeed itself, the first tree-dominated
successional stages being dominated by Larix occidentalis, Pinus contorta, or less
frequently by more shade-tolerant species.

Adjacent Types

Classification
Comments

Not previously identified at MSSP.
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Scientific Name

Pseudotsuga menziesii / Physocarpus malvaceus - Linnaea borealis Forest

EL Code —
WNHP Abb

CEGL000448 — PSEMEN/PHYMAL-LINBOR

CSR

G4/s4

Ecological
System

CES306.802 Northern Rocky Mountain Mesic Montane Mixed Conifer Forest

Element
Summary

[Adapted from Williams et al. (1995)] This association is very similar to the
PSEMEN/PHYMAL association that occurs on apparently slightly more xeric
habitats. This association is separated by the presence of western larch and/or
Linnaea borealis. These species indicate a moister environment and a different
successional pathway (Arno et al., 1985).

Douglas-fir is normally dominant. Ponderosa pine is less common in these stands
as compared to PSEMEN/PHYMAL. Western larch and lodgepole pine are more
important on the moister sites within the type. Shrubs are common and
Physocarpus malvaceus is typically the most abundant species. Holodiscus discolor
may be locally abundant and is used as an alternate indicator species for these
sites. Spiraea lucida (= betulifolia), Paxistima myrsinites, Amelanchier alnifolia,
Acer glabrum, Mahonia spp., Symphoricarpos albus, and Rosa gymnocarpa are
other shrubs that may be abundant. Calamagrostis rubescens is the most common
and abundant herb but other common species include Prosartes trachycarpa,
Arnica cordifolia, Fragaria spp., and Eurybia spectabilis.

For additional information, see Williams et al. (1990).

Distribution

Environment

This association occupies warm, xeric habitats primarily on lower and mid-slope
positions on a variety of aspects. At elevations nearer the lower forest margin, it
may be on sheltered north slopes, draws and swales while at higher elevations it is
usually found on southeast to west-facing aspects. Elevations range from 2,000 to
5,000 ft.

Physiognomy

Vegetation

Dynamics

Adjacent Types

Classification
Comments

The presence of Larix occidentalis is supposed to be an indicator for this
community relative to PSEMEN/PHYMAL. However, the description for
PSEMEN/PHYMAL also states that some stands of that association in the
Clearwater National Forest also support Larix occidentalis. Not previously
identified at MSSP.
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Scientific Name

Pseudotsuga menziesii / Vaccinium membranaceum / Xerophyllum tenax Forest

EL Code —
WNHP Abb

CEGL005852 — PSEMEN/VACMEM/XERTEN

CSR

G4/SNR

Ecological
System

CES306.802 Northern Rocky Mountain Mesic Montane Mixed Conifer Forest

Element
Summary

This large-patch to matrix type is manifested as both a seral and climax type from
central Idaho north to northern Idaho, eastern Washington, western Montana and
southwestern Alberta, and it very probably will be identified for British Columbia.
As a climax type this association is most prominent in west-central and central
Montana forests. This association's elevation range is rather broad, ranging from
1030 to 2015 m (3100-6600 feet). Virtually the whole of this appreciable elevation
range can be realized in a given geographic area due to the type's presence as both
a seral and late-successional type. It occupies primarily south- through west-facing,
moderate to steep slopes and is usually found on midslope to slope-shoulder
positions. It also occurs on benches associated with broad ridges. Soils are well-
drained and derived from a broad spectrum of parent materials, including glacial
till and drift, both calcareous and noncalcareous sedimentary types, intrusive and
extrusive igneous rock and metamorphic types, particularly quartzite. Ground
surfaces have little or no bare soil or rock exposed. The canopy structure ranges
from moderately open to closed (>60% cover) with Pseudotsuga menziesii being
the dominant canopy tree, often joined by lesser amounts of Larix occidentalis and
Pinus contorta (sites are beyond the cold limits of Pinus ponderosa for the most
part). At its mid to upper elevation limits Abies grandis, Abies lasiocarpa, and Picea
engelmannii may be minor components of the overstory and major components of
the subcanopy. A tall-shrub layer is absent and even scattered individuals are rare.
The short-shrub layer dominates the undergrowth with Vaccinium membranaceum
being dominant, often exceeding 50% canopy cover. Spiraea lucida (=betulifolia),
Lonicera utahensis, Paxistima myrsinites, Amelanchier alnifolia, and Rosa
gymnocarpa are the other high-constancy species of this layer. Dwarf-shrub layer
species that occur with consistence include only Vaccinium scoparium and
Mahonia repens. The herbaceous layer is generally relatively depauperate with the
diagnostic species Xerophyllum tenax being strongly dominant (average cover
reported by various studies ranging from 25 to 61%). Only two graminoids occur
consistently and are well-represented in cover, Calamagrostis rubescens and Carex
geyeri. Other forbs with moderate to high constancy include Arnica cordifolia,
Arnica latifolia, Chimaphila umbellata, Orthilia secunda, Thalictrum occidentale,
and Viola orbiculata; not all of these forbs have high constancy throughout the
range of the type.

Distribution

This large-patch to matrix type is found from central Idaho north to northern
Idaho, eastern Washington, western Montana and southwestern Alberta, and it
very probably will be identified for British Columbia with additional crosswalking.
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Environment

This large-patch to matrix type is manifested as both a seral and climax type from
central Idaho north to northern Idaho, eastern Washington, western Montana and
southwestern Alberta, and it very probably will be identified for British Columbia.
As a climax type this association is most prominent in west-central and central
Montana forests. This association's elevation range is rather broad ranging from
1030 to 2015 m (3100-6600 feet). Virtually the whole of this appreciable elevation
range can be realized in a given geographic area due to type's presence as both a
seral and climax type (within the Abies grandis and Abies lasiocarpa - Picea
engelmannii Series). It occupies primarily south- through west-facing, moderate to
steep slopes, usually found on midslope to slope-shoulder positions. It also occurs
on benches associated with broad ridges. Soils are well-drained and derived from a
broad spectrum of parent materials, including glacial till and drift, both calcareous
and noncalcareous sedimentary types, intrusive and extrusive igneous rock and
metamorphic types, particularly quartzite. In one study soil texture ranged from
gravelly sandy loams to silts, and a yet greater range in texture can be expected
across the type's distribution. Ground surfaces have little or no bare soil or rock
exposed.

Physiognomy

Vegetation

The canopy structure ranges from moderately open to closed (>60% cover) with
Pseudotsuga menziesii being the dominant canopy tree, often joined by lesser
amounts of Larix occidentalis and Pinus contorta (sites beyond the cold limits of
Pinus ponderosa for most part). At its mid to upper elevational limits Abies grandis,
Abies lasiocarpa, Tsuga mertensiana, and Picea engelmannii may be minor
components of the overstory and major components of the subcanopy. A tall-
shrub layer is absent and even scattered individuals are rare. The short-shrub layer
dominates the undergrowth with Vaccinium membranaceum being dominant,
often exceeding 50% canopy cover; Spiraea lucida (=betulifolia), Lonicera
utahensis, Paxistima myrsinites, Amelanchier alnifolia, and Rosa gymnocarpa are
the other high-constancy species of this layer. Dwarf-shrub layer species that occur
with consistency include only Vaccinium scoparium and Mahonia repens (=
Berberis repens). The herbaceous layer is generally relatively depauperate with the
diagnostic species Xerophyllum tenax being strongly dominant (average cover
reported by various studies ranging from 25 to 61%). Only two graminoids occur
consistently and are well-represented, Calamagrostis rubescens and Carex geyeri.
Other forbs with moderate to high constancy include Arnica cordifolia, Arnica
latifolia, Chimaphila umbellata, Orthilia secunda, Thalictrum occidentale, and Viola
orbiculata; not all of these forbs have high constancy throughout the range of the

type.

Dynamics

Some stands of this type will, in the absence of disturbance, succeed to Abies
lasiocarpa, Abies grandis or Picea engelmannii dominance in the upper canopy; in
other examples of the type (where Pseudotsuga menziesii is the potential climax
dominant), stands currently Larix occidentalis- and Pinus contorta-dominated will
succeed to Pseudotsuga menziesii dominance, albeit at a very slow pace and not
within the 100- to 300-year fire-return interval cited for this type (Arno &
Petersen, 1983).

Adjacent Types
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Classification
Comments

Not previously identified at MSSP.
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Scientific Name

Pseudotsuga menziesii / Vaccinium membranaceum Forest

EL Code —
WNHP Abb

CEGL000466 — PSEMEN/VACMEM

CSR

G57?/53S5Q

Ecological
System

CES306.802 Northern Rocky Mountain Mesic Montane Mixed Conifer Forest

Element
Summary

This association occurs in the mountains of northern and eastern Idaho, western
and central Montana, and western Wyoming. It occurs from 1310 to 2286 m
(4300-7500 feet) in elevation on mostly north-facing slopes but can occur on any
aspect; slopes are moderately steep to steep (12-82%). Soils are well-drained,
generally acidic, with gravelly sandy loam to gravelly silty loam textures. These tall
forests are dominated by mature Pseudotsuga menziesii. Other conifers often
present in the subcanopy include Pinus contorta, Abies lasiocarpa, Picea
engelmannii, Abies grandis, Pinus albicaulis, Pinus ponderosa, and Larix
occidentalis. Pinus contorta is the most common co-associate. The understory is
relatively open; the short- (1-3 feet tall) and dwarf-shrub layers (<1 foot tall) are
dominated by Vaccinium membranaceum. Other shrubs that may be present
include Spiraea lucida (=betulifolia), Lonicera utahensis, Paxistima myrsinites,
Sorbus scopulina, Acer glabrum, and Mahonia repens. In the northern part of the
range, Vaccinium membranaceum may be replaced by V. myrtillus. Calamagrostis
rubescens is the most common graminoid in the herbaceous undergrowth.

Distribution

This association is known to occur in northern and eastern Idaho, western and
central Montana, western Wyoming, and possibly Washington.

Environment

It occurs from 1310 to 2286 m (4300-7500 feet) in elevation on mostly north-facing
slopes but can occur on any aspect; slopes are moderately steep to steep (12-
82%). Soils are well-drained, generally acidic, with gravelly sandy loam to gravelly
silty loam textures.

Physiognomy

Vegetation

These tall forests are dominated by mature Pseudotsuga menziesii. Other conifers
often present in the subcanopy include Pinus contorta, Abies lasiocarpa, Picea
engelmannii, Abies grandis, Pinus albicaulis, Pinus ponderosa, and Larix
occidentalis. Pinus contorta is the most common associate. The understory is
relatively open; the short-(1-3 feet tall) and dwarf-shrub layers (<1/2 foot tall) are
dominated by Vaccinium membranaceum. Other shrubs that may be present
include Spiraea lucida (=betulifolia), Lonicera utahensis, Paxistima myrsinites,
Sorbus scopulina, Acer glabrum, and Mahonia repens. In the northern part of the
range, Vaccinium membranaceum may be replaced by V. myrtillus. Calamagrostis
rubescens is the most common graminoid in the herbaceous undergrowth.

Dynamics

Adjacent Types

Classification
Comments

Not previously identified at MSSP.
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Scientific Name

Abies grandis / Acer glabrum Forest

EL Code —

WNHP Abb CEGL000267 — ABIGRA/ACEGLA

CSR G3/S2

E;‘:::ﬁ:cal CES306.802 Northern Rocky Mountain Mesic Montane Mixed Conifer Forest

Element These conifer forests are native to the Blue Mountains and Wallowa mountains of

Summary northeastern Oregon, southeastern Washington and Idaho's Payette National
Forest. This forest association is typified by a rich shrub layer, and occurs both on
mid-slopes and riparian corridors at elevations of 1000-1950 m (3300-6400 feet).
Sites occur on all aspects and a wide variety of slopes. Soils tend to be silt loam and
sand over residuum, colluvium, and alluvium of igneous rock with an ash mantle.
The tree canopy is dominated by Abies grandis. Occasional codominants are Picea
engelmannii, Pseudotsuga menziesii, and Larix occidentalis. The shrub cover is
composed of Acer glabrum, Vaccinium membranaceum, and Rosa gymnocarpa.
Cover of common herbaceous species includes Arnica cordifolia, Galium triflorum,
Osmorhiza berteroi, Thalictrum occidentale, and Bromus vulgaris. Codominating
tree species tend to be less common in the Wallowa and Seven Devils mountains.

Distribution This forest association is native to the Blue and Wallowa mountains of

northeastern Oregon's and central Idaho's Payette National Forest.

Environment

This association is found between 1070 and 1950 m (3500-6400 ft). It is typically
found on mid to lower slopes facing north to east. It often extends down
drainages, occurring in narrow bands above riparian vegetation on steep slopes
directly above riparian vegetation of narrow V-canyon streams (Johnson and
Simon 1985). According to Steele et al. (1981), soil parent materials are mainly
basalt, granitic, and occasionally quartz diorite. Textures vary from clay loam to
sandy loam with pH ranges averaging 6.1. Areas of bare rock or bare soil seldom
exceed 5%. Litter depths average 10 cm.

This is a moist type (Johnson & Simon, 1987). No precise climatic data are available
for this type. However, its location in Idaho and Oregon subjects it to a maritime
climate during winter and early spring which moderates its temperature and
environment for plant growth through prolonged, gentle rainfall interspersed with
periods of fog and heavy cloud cover. In late spring, the maritime influence
diminishes and is replaced by a continental climate characterized by warm days
and cold nights. Small amounts of precipitation are delivered in brief downpours.
This results in plant species tolerating greater summer drought and severely
fluctuating temperatures.

Physiognomy
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Vegetation

In the tree layer, Abies grandis is dominant, averaging 42% cover. There are two
main seral dominants, Pinus ponderosa (18% cover) and Pseudotsuga menziesii
(17% cover). Small amounts of Larix occidentalis (10%), Picea engelmannii, and
Abies lasiocarpa do occur. Acer glabrum (10%) dominates the shrub layer in old-
growth stands. Common shrubs are Physocarpus malvaceus, Symphoricarpos
albus, Spiraea lucida (=betulifolia), Sorbus scopulina, Lonicera utahensis, Rosa
gymnocarpa (4%), Vaccinium membranaceum (7%), and Paxistima myrsinites. In
the herbaceous layer, shade-tolerant forbs such as Adenocaulon bicolor and
Prosartes trachycarpa help indicate this association, especially when the tree
canopies become dense and the shrubs become depauperate. Cover of common
herbaceous species includes Arnica cordifolia (6%), Galium triflorum (3%),
Osmorhiza berteroi (= Osmorhiza chilensis) (3%), Thalictrum occidentale (4%), and
Bromus vulgaris (2%). Calamagrostis rubescens also occurs in the herbaceous layer.

Dynamics

Damping-off fungus takes a heavy toll on Abies grandis seedlings during wet
seasons, and insolation and drought cause mortality during the dry summer
months. Seedlings are well established by the third year.

Fire hazard is normally low to moderate under normal weather conditions (Fischer
& Bradley, 1987). Although this type does not occur in Fischer and Bradley's study,
this type is equivalent to their Group Eleven - warm, moist grand fir, western red-
cedar, and western hemlock habitat types. The threat of fire is highest in the
summer, when the moist maritime climate no longer prevails. During severe
summer drought, heavy fuel loading from high plant productivity can set the stage
for severe, widespread fires. Stands are replaced and sites revert to pioneer
species. Summertime fuel moisture conditions in young stands are not nearly as
high as in older, denser stands, and the effects of fire are often more severe than
they are in older stands. Surface fires often scar the base of the grand fir, creating
favorable entry points for decay organisms. The initial floral component, seeds
stored on site, and the accidents of natural seeding and seedling establishment
may structure the community following the fire more than the characteristics of
the fire itself. Although generally true for all fire groups, it is more pronounced in
this fire group. The use of fire for site preparation will usually result in increased
spring and summer browse for big game in addition to successful regeneration of
seral tree species.

Adjacent Types

This association intertwines with the warmer and drier Pseudotsuga menziesii /
Physocarpus malvaceus Forest (CEGLO00447) and Abies grandis / Spiraea
betulifolia Forest (CEGL0O00281). It is found above riparian communities along
drainages.

Classification
Comments
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Scientific Name

Abies grandis / Carex geyeri Woodland

EL Code —

WNHP Abb CEGLO00917 — ABIGRA/CARGEY

CSR G3/S3

E;‘:::ﬁ:cal CES306.802 Northern Rocky Mountain Mesic Montane Mixed Conifer Forest

Element [Adapted from Clausnitzer (1993)] This association (along with ABIGRA/CALRUB)

Summary represents the warmest and driest conditions among Abies grandis association. It
is described from the Blue Mountains of northeastern Oregon and southeastern
Washington. Carex geyeri frequently dominates the herb layer beneath a multi-
stoned canopy of Abies grandis and Pseudotsuga menziesii. Symphoricarpos spp.
are occasionally well-represented along with Chimaphila umbellata and Mahonia
repens. The forb layer is often composed of Arnica cordifolia, Hieracium
albiflorum, and Moehringia macrophylla.
For additional information, see Topik et al. (1988).

Distribution --

Environment

Occurs on mid and upper elevation slopes and ridges (4,650 to 6,750 feet),
principally on resi