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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 (EIAs) 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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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.
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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
9 to 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.
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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.

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.g., 
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 
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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–PA5 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.

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. 
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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.

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.
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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.
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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. A rank 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

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 LiDAR 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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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 Ò5, as 
follows:

ὙίὭ  ρππ ὶὥὲὯͺέὶὨὩὶ ᶻ σ Ⱦρππ

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: 

ὙὍὴ ὅέὲίὸὥὲὧώ ᶻ  ὖὩὶὧὩὲὸὭὰὩ ὅὰὥίί

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 
Ó40% in each alliance. Dumbbell charts were prepared for alliances with >3 vegetation plots.

2.2 Rare Plant Surveys

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.

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).

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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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 EIAs. 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.

Survey Method

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

2.4 Ecological Integrity Assessments

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 
EIA 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 EIA in 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. 

Overview

EIAs 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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Field Work

Field Surveys

WNHP ecologists conducted rapid, field-based EIA 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.
Decision Matrix for Identifying WNHP Element Occurrences (EOs)

EO

RANK

Global
Rank

G1S1, G2S1,
GNRS1, GUS1

G2S2, GNRS2,
G3S1, G3S2,

GUS2

GUS3, GNRS3,
G3S3, G4S1,
G4S2, G5S1,

G5S2, any SNR

G4S3, G4S4,
G5S3, G5S4,

G5S5, GNRS4,
GNRS5, GUS4,

GUS5
State
Rank

A+ (3.8 to 4.0) EO EO EO EO

A- (3.5 to 3.79) EO EO EO EO

B+ (3.0 to 3.49) EO EO EO

Not an Element
Occurrence

B- (2.5 to 2.99) EO EO EO

C+ (2.0 to 2.49) EO EO

Not an Element
OccurrenceC- (1.5 to 1.99) EO

Not an Element
Occurrence

D (1.0 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

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 (Ionactis 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. Photos of diverse native plant species and growth forms that occur in Mount Spokane
State Park.
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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.

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 Vaccinium 
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 Ó25 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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Figure 5. Average native vascular plant species richness by plant association and growth form for associations in G210, G211 &
G217.
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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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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.



Vegetation Survey Report 2022 Mount Spokane State Park

Prepared for: Washington State Parks and Recreation Commission AECOM
25

Table 4.
Average Native Species Richness by Plant Association at Mount Spokane State Park

Group Association Code Association Title Avg. Native
Plant

Richness

Sample Size

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

Forest
20 6

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
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Group Association Code Association Title Avg. Native
Plant

Richness

Sample Size

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-

PICENG/MENFER/CLIUNI
Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Clintonia
uniflora Forest

16 1

G218 ABILAS-
PICENG/MENFER/XERTEN

Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Xerophyllum
tenax Forest

21 1

G218 ABILAS-PICENG/VACMEM Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum Rocky
Mountain Forest

29 1

G218 ABILAS-
PICENG/VACMEM/XERTEN

Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum /
Xerophyllum tenax Forest

24 17

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 1
G272 PHYMAL-SYMALB Physocarpus malvaceus - Symphoricarpos albus Shrubland 20 5
G273 FESIDA-ERIHER Festuca idahoensis - Eriogonum heracleoides Grassland 16 17
G282 SALSCO-ACEGLA-

(CEAVEL)
Salix scouleriana - Acer glabrum - (Ceanothus velutinus) Shrubland 21 2
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Group Association Code Association Title Avg. Native
Plant

Richness

Sample Size

G305 RUBPAR/CHAANG-
HERMAX

Rubus parviflorus / Chamerion angustifolium - Heracleum maximum
Shrubland

24 6

G305 VACMEM/XERTEN Vaccinium membranaceum / Xerophyllum tenax Shrubland 26 3
G506 ABILAS-PICENG/STRAMP Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius Riparian

Forest
27 1

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
G521 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

Shrubland
21 7

G796 POPBAL/ACEGLA Populus balsamifera ssp. trichocarpa / Acer glabrum Riparian Woodland 13 1
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Figure 9. Map of plant associations in Priority Area 1, Mount Spokane State Park, 2020–2022.
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Figure 10. Map of plant associations in Priority Area 2, Mount Spokane State Park, 2020–2022.
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