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Introduction 
Pacific Biodiversity Institute was contracted by the Washington State Parks and 
Recreation Commission (WSPRC) under AE-709-191 to research and survey the 
vegetation and habitat characteristics within the summit region of Mt. Kit Carson (MKC) 
in Mt. Spokane State Park (MSSP).  WSPRC identified the vegetation communities 
associated with the meadow environments on Mt. Kit Carson as important environmental 
resources in need of focused field-based inventory and review.  Based upon Master Plan 
updates taking place in the park, a proposed primitive campground site and re-routing of 
existing trails in the area prompted WSPRC to have a site assessment conducted to 
contribute the best available science assess the environmental impacts of the proposed 
developments, as well as to provide updated data and information on resource conditions 
to park managers for incorporation into management priorities and actions.  This report 
details the methods and findings of the work undertaken by Pacific Biodiversity Institute 
under service contract AE-709-191 regarding the Mt. Kit Carson meadow environments. 

Description of the Study Area 
Mt. Spokane State Park is located in northeastern Washington State and northeastern 
Spokane County, near the Idaho border and northeast of the city of Spokane.  The 
13,919-acre park encompasses the peak (elevation 5,883 feet) and much of the mid-
mountain slopes of Mt. Spokane, and some adjacent smaller mountains including Mt. Kit 
Carson (elevation 5,280 feet).  Mt. Spokane is the highest peak in Spokane County and is 
a local icon visible from the surrounding populated valleys.   
 
The park is a mostly forested, semi-natural area where recreation seekers go to engage in 
snow sports during the winter and hiking and mountain biking in the summer.  Camping 
is a minor recreational use, with only a few, small, designated campsites open during the 
summer.  Considerable infrastructure exists in the summit area and the downhill ski area 
of the park, but most of the rest of park has very limited infrastructure.  There is very 
little urbanized development adjacent to the park.  A majority of the private lands around 
the park are or were owned by Inland Empire Paper Company and are used for intensive 
timber production. 
 
Mt. Spokane State Park was established in 1927 as a 1,500-acre recreation area.  Through 
land acquisitions during the great depression and subsequent land donations, the park 
grew to its current acreage by 1993.  Land use in the pre-park era varied, but many of the 
most productive sites were intensively logged, and both man-made and natural fires have 
burned in much of the park’s lower elevation forests in the past 150 years.   
 
The Mt. Kit Carson Analysis Area encompasses most of the summit and immediate 
environs around the top of Mt. Kit Carson, the second highest peak in MSSP, which 
occurs just west and a little bit south of the summit of Mt. Spokane itself.  Figure 1 
depicts the location of the analysis area in regards to the larger park landscape. 
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Figure 1.  Location of the Mt. Kit Carson Analysis Area within Mt. Spokane 
State Park. 
 
The MKC analysis area is currently undeveloped excepting for a few hiking trails.  A 
patchy mosaic of naturally occurring dry meadows, shrublands, woodlands, forests, and 
rock outcrops make up most of the landscape within the analysis area, while young to 
mature mixed-conifer forests surround the analysis landscape and provide the dominant 
cover type within MSSP itself.   
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The naturally occurring vegetation communities and habitats within the MKC analysis 
area are uncommon within the context of the Mt. Spokane region of the Southern Selkirk 
Mountains (an area ranging from Newport, Washington, south to the Spokane Valley).  
Based upon a review of aerial imagery and landcover datasets, only five naturally 
occurring subalpine meadow systems greater than 5 acres in size occur within MSSP, and 
few to none exist on the outside of the park’s protected borders in the greater Mt. 
Spokane-Selkirk region.  These summit/ridgeline subalpine meadows only occur on the 
highest peaks in the area, ranging from 4,500 feet in elevation to much higher in the case 
of Mt. Spokane proper.  Figure 2 depicts the locations of the five significant meadow 
systems in MSSP evident within a Google Earth™ image taken from a southwest 
perspective.  Note the high contrast in forest conditions apparent in this image between 
the surrounding industrial forestry lands and the protected park landscape.  Any potential 
meadow systems occurring outside of the park boundary have likely been highly 
impacted by industrial logging activities and if they exist are difficult to discern from 
disturbed logging sites in the image. 
 

 
Figure 2.  Locations (within red circles) of the five significant meadow 
complexes within the Mt. Spokane-Selkirk region.  The Mt. Spokane State 
Park boundary is represented by the black polygon.   
 
The ecological conditions between the five significant meadow complexes within MSSP 
vary widely.  The largest meadow complex exists near the summit of Mt. Spokane 
proper, and is the most heavily impacted by roads, infrastructure development, permanent 
buildings, communications towers, ski lifts, and intensive recreational activities.  The 
other meadow areas, including the MKC analysis area, contain much smaller meadow 
patches and are less influenced by contemporary mechanical and/or industrial 
development.  Given the relative scarcity of protected, non-disturbed subalpine meadow 
systems in the region, the MKC meadow system offers a scarce and uncommon habitat 
condition for both flora and fauna within the context of the Mt. Spokane-Selkirk region. 
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The MKC analysis area itself totals roughly 110 acres.  Figure 3 provides a three 
dimensional view of the MKC analysis area taken from a due south perspective in Google 
Earth™.  The bulk of the analysis area (and the meadow complex upon which the 
analysis area is drawn) occurs on MKC’s southern facing slopes.  The analysis area 
ranges from an elevation of 4,600 to 5,280 feet.  No known springs, wetlands, or 
waterbodies have influenced the establishment or maintenance of the meadow and non-
forest vegetation cover in this area.  It is likely that the non-forested plant communities 
have been and are currently maintained by a combination of human and/or lightning 
caused fires, shallow soils, summertime soil moisture conditions, and wintertime snow 
depth and snow transfer (Daubenmire 1981). 
 

 
Figure 3.  Google Earth™ image of the Mt. Kit Carson analysis area.  Point 
of view is looking due north from a southern position above the summit. 
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Slopes within the analysis area range from flat terrain to hillsides with over 45% slope 
steepness.  Most of the area ranges between 25% to 45% slope steepness, which could be 
referred to as strong to very strong slopes.  Two generally flat to low slope areas 
comprise less than a quarter of the surface area of the analysis area.  These areas are 
distinct ridgeline topographic features.  Figure 4 illustrates the layout of different slope 
classes within the MKC analysis area. 
 

 
Figure 4.  Distribution of slope classes within the Mt. Kit Carson analysis 
area. 
 
Previous to this survey we created a habitat unit map for the MKC analysis area and other 
areas of MSSP (see report - Description of the Habitat Unit Map for Mt. Spokane State 
Park, Smith and Morrison 2009).  Our habitat unit map depicts 21 habitat unit polygons 
within the MCK analysis area (Figure 5).   



 10

 
Figure 5.  Habitat unit polygons mapped in the MKC analysis area. 
 
Each of these polygons represent either forest, woodland, shrubland, meadow, or rock 
outcrop cover types with relatively homogenous or repetitious biophysical conditions 
within each polygon, relative to the surrounding conditions.  Figure 6 illustrates the 
layout of the habitat units mapped within the MKC analysis area.  Table 1 provides the 
summary statistics on approximately how much of each cover type (General Habitat 
Type) occurs in the MKC analysis area.  Note that in some cases, very small patches (< 1 
acre) of other cover types may exist within a single habitat unit polygon, so the statistics 
provided in Table 1 should be considered approximations. 
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Figure 6.  General habitat types ascribed to each habitat unit polygon. 
 
Table 1.  Summary of the total acres of each general habitat type occurring 
in the MKC analysis area. 

General Habitat Type Acres 

Percent of 
Analysis 

Area 
Upland Conifer Forest 57.05 52%
Conifer Woodland / Meadow 21.35 19%
Shrubland 14.76 13%
Upland Meadow 13.48 12%
Rock Outcrop 3.4 3%
Total 110.04   
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Description of Proposed Development 
WSPRC has recently considered multiple development concepts within the MKC 
analysis area.  These include the creation of a primitive camping site within the MKC 
meadow system along the top ridge of the mountain, near the rock outcrop summit area.  
Additionally, two new trail systems were proposed that would have extended through the 
meadow systems in the northeastern and southeastern parts of the analysis area, but these 
proposed trails have been canceled (Bill Koss, WSPRC Chief of Planning, personal 
communication).  This report principally addresses the campsite development proposal.  
Two other reports produced under the same contract, titled Vegetation Impacts 
Assessment of Proposed Trail Additions in Mount Spokane State Park (Wooten et al. 
2009), and Wildlife Species and Habitat Assessment of Proposed Trails in Mount 
Spokane State Park (Romain-Bondi 2009) detail the results of a survey for impacts 
created by the proposed trail developments in the area.   
 
The location of the proposed campsite development is depicted in relation to the entire 
MKC analysis area in Figure 7, and is depicted at a finer scale in Figure 8.   
 

 
Figure 7.  Red arrow points to the location of the proposed primitive 
campsite footprint on Mt. Kit Carson. 
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Figure 8.  Location of the proposed primitive campsite in relation to the 
surrounding vegetation communities. 
 
Currently illegal camping and fire making is taking place in the same area WSPRC is 
proposing to put the new primitive campsite.  Figure 9 provides a photo of a non-
designated fire ring currently used by illegal campers at this location.  As is evident from 
the photo and the map (Figure 8), the existing illegal campsite and fire ring occur within 
a transitional zone between native meadow, woodland, and forest communities.  
Currently no designated campsite footprint exists, and as such illegal campers are 
trampling, setting up camp, and creating fires directly on the native vegetation.   
 

 
Figure 9.  Photo of the proposed primitive campsite area (note the existing 
non-designated fire ring used by illegal campers in the area). 
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In an effort to control resource damage in the area caused by illegal camping, and to 
attempt to accommodate park users, WSPRC has proposed placing a primitive campsite 
footprint at the same location where the illegal camping is taking place.  Figures 8 and 10 
provide approximated details as to where the development footprint might occur.  As is 
evident from these figures, the proposed campsite footprint is very near an existing trail, 
and is very near the rock outcrop summit of Mt. Kit Carson. 

 

 
Figure 10.  Approximated footprint (red polygon) of the new MKC primitive 
campsite (photo is looking in a southwest direction). 
 
It is estimated that a 100 to 200 square foot area of native vegetation would be removed 
to create the campsite footprint in this location.  Details about whether designated 
campfire pits, outhouses or pit toilets, and bear safe food repositories would be provided 
along with the campsite footprint have not been provided by WSPRC, and such 
additional development elements were not evaluated as part of this project. 
 
Previous to completion of this report, Pacific Biodiversity Institute surveyed and 
provided language to WSPRC to complete an environmental impact statement (EIS) 
regarding this proposed campsite development.  Appendix A contains the EIS language 
provided to WSPRC regarding the MKC primitive campsite proposal. 
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Overview of Tasks and Methods 
The work scope associated with this report is included as Appendix B.  To fulfill our 
contracted obligations, PBI Conservation Scientist, Hans Smith, conducted a literature 
search and review of scientific and natural resource management literature relating to 
upland meadow and subalpine meadow systems in the Selkirk and greater Pacific 
Northwest regions.  This included a review and incorporation of the accumulation of data 
and information we had created through earlier work tasks associated with WSPRC 
contracts PSC 507-137 and AE 709-191.  Finally, in June and August of 2009, we 
explored the meadow systems and surrounding vegetation of the MKC analysis area to 
gain a perspective on the existing vegetation and wildlife habitat conditions.   

Vegetation and Habitat Analysis 
Plant community data was recorded on a form initially developed by WSPRC (Appendix 
C). Recorded data included a wide variety of information about the vegetation 
composition, environmental characteristics, disturbance history and other notes for each 
polygon. Each polygon was rated for its overall ecological condition according to a 
simple ranking system (Appendix D). Vegetation community and land cover 
classifications were assigned using information and keys from standard literature sources 
cited in the Reference section of this document. 
 
During field visits, survey personnel carried printed and digital maps that included high-
resolution aerial imagery. Digital maps were accessed in the field using ArcPad software 
(ESRI 2008) running on pocket PC, GPS enabled devices. Use of ArcPad allowed all 
survey routes to be mapped on a GPS recorder in real time, and allowed for viewing and 
editing data directly from field locations, resulting in field-verified attributes for the 
vegetation polygons. 
 
Rare plant surveys were conducted simultaneous to plant community surveys.  All 
vascular plant species encountered in the field were identified using standard floral 
references. The Washington Department of Natural Resources Natural Heritage 
Program’s (DNR NHP) rare plant list was used to determine whether there was a 
conservation status associated with any vascular plants encountered.  Rare plants were 
looked for in habitats seeming to be likely occurrence sites.  Survey routes were 
determined based on the desire to cover efficiently a large proportion of the analysis area, 
and a diversity of the available habitats.  
 
The Washington State Noxious Weed Control Board’s (NWCB 2009) noxious weed lists 
were used to determine the noxious status of any exotic plants.  All encountered weed 
infestations were mapped in the field using handheld GPS/GIS devices in the field. 
 
Wildlife habitat conditions were evaluated in the field for the focal wildlife species listed 
in Table 2, as per contract AE 709-191.  Notes on wildlife habitat availability and 
conditions were taken during the plant community and rare plant surveys.  The 2009 
Habitat Unit Map (Smith and Morrison 2009) and the Wildlife Life-Stage X Habitat 
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Element Matrix (Romain-Bondi et al. 2009) were used to guide evaluation of wildlife 
conditions in the MKC analysis area. 
 
Table 2.  The 21 wildlife species focused on for habitat conditions and 
availability in the MKC analysis area. 

Species Scientific Name 
WDFW Species of 

Concern Federal Status 

Carnivores 

Gray wolf Canis lupus Endangered 

Recently delisted as 
Endangered – now 
under appeal 

Canadian lynx Lynx canadensis Threatened Threatened 

Wolverine Gulo gulo Candidate Species of Concern 

American marten Martes americana None None 

Ungulates 

Rocky Mountain elk Cervus elaphus None None 

White-tailed deer Odocoileus virginianus ochrourus None None 

Moose Alces alces None None 

Birds 

Northern goshawk Picoides arcticus Candidate Species of Concern 

Boreal owl Aegolius funereus richardoni Monitor None 

Pileated woodpecker Dryocopus pileatus Candidate None 

Black-backed woodpecker Picoides arcticus Candidate None 

Dusky grouse Dendragapus obscurus pallidus None None 

Brown creeper Certhia americana None None 

Winter wren Troglodytes troglodytes None None 

Olive-sided flycatcher Contopus cooperi None None 

Small mammals 

Pika Ochotona princeps None None 

Pygmy shrew Sorex hoyi Monitor None 
Silver-haired bat Lasionycteris noctivagans None None 

Hoary bat Lasiurus cinereus None None 

Other species 

Western toad Bufo boreas Candidate Species of Concern 

Compton tortoiseshell butterfly Nymphalis vaualbum Monitor None 

Development Impacts Analysis 
A meeting with MSSP Ranger, Steve Christiansen, at the proposed campsite location was 
organized to obtain details about the development plan.  We determined which plant 
communities would be affected by the establishment of the proposed primitive campsite, 
recorded a list of all vascular plants occurring in the proposed campsite area, and 
determined the likelihood of habitat uses by the 21 focal wildlife species (Table 2) in the 
area. 



 17

Results 
NOTE – Table 6 on page 38 can be used to cross-reference the common and 
scientific plant names used in the text of this report, and their associated four letter 
USDA codes.    

Vegetation Cover and Plant Association Descriptions 
A total of 21 vegetation community polygons (synonymous with habitat unit polygons) 
were mapped and visited in the MKC analysis area. Within these 21 polygons, 9 plant 
associations were attributed as either primary, secondary, or tertiary communities (Table 
3). Primary plant associations are the dominant or matrix vegetation community within a 
polygon, whereas secondary and tertiary communities are less abundant but occur within 
the same polygon and were not conducive to being mapped as a separate polygon due to 
the size, shape, or pattern constraints.   
 
Table 3.  Plant associations occurring in the MKC analysis area.   

Code Scientific Name Common Name Authority Status 
Forest 

ABGR/PHMA5 
Abies grandis / Physocarpus 

malvaceus  grand fir / ninebark Cooper et al. 1991 S2G3 

ABLA-
(PSME)/CAGE 

Abies lasiocarpa (Pseudotsuga 
menziesii) / Carex geyeri  

subalpine fir (Douglas-fir) / 
Geyer's sedge Pfister et al. 1977 SNAG5 

ABLA/XETE 
Abies lasiocarpa / Xerophyllum 

tenax subalpine fir / beargrass Pfister et al. 1977 S3G5 
Woodland 

PSME/CARU 
Pseudotsuga menziesii / 
Calamagrostis rubescens Douglas-fir / pinegrass Pfister et al. 1977 S5G5 

PSME/FEID 
Pseudotsuga menziesii / Festuca 

idahoensis Douglas-fir / Idaho fescue Pfister et al. 1977 S2G4 
Shrubland 

Mixed 
Deciduous 

Shrubs   Mixed Deciduous Shrubs PBI NA 

RUPA/Mixed 
Graminoids 

Rubus parviflorus / mixed 
graminoids 

thimbleberry / mixed 
graminoids PBI NA 

Grassland 

CAGE2-CARU 
Carex geyeri - Calamagrostis 

rubescens Geyer's sedge - pinegrass Johnson 2004 Unk 

FEVI-FEID 
Festuca viridula - Festuca 

idahoensis green fescue - Idaho fescue Bourgeron 1994 S2QG2 

 
These vegetation community types represent our best determination of how the existing 
vegetation patches observed within the analysis landscape relate to vegetation 
communities and/or plant associations described in existing reference literature (see 
Appendix E for description of Global and State Status codes).  Table 4 illustrates how 
existing vegetation patches were assigned to a particular vegetation community/plant 
association.  Existing vegetation codes describe the current dominant composition of 
vascular plant species in a vegetation patch, while the plant association codes describe the 
likely successional trajectory of the vegetation patch based on the literature reviewed. 
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Table 4.  Classification of existing vegetation patches into recognized plant 
associations. 

Plant Association Existing Vegetation 
Forest 

PICO-PSME-ABGR/PHMA5-VAME-HODI/CAGE-
ELGL-mix herbs 

PSME-(ABGR)/PREM-mix shrubs/OSOC-ELGL-
mix herbs 

PSME-ABGR/PHMA5-mix shrub/ELGL-mix herbs 

PSME-ABGR-ABLA/SYAL-mix shub/ELGL-mix 
herbs 

ABGR/PHMA5 

PSME-ABLA-(ABGR)/PHMA5-HODI-SYAL/mix 
graminoids-mix herbs 

ABLA-PSME/CAGE-mix herbs 

ABLA-PSME/mix herbs-CAGE-LUGLH 

PSME-ABLA/CAGE 
PSME-ABLA/CARU-CAGE-mix herbs 

ABLA-(PSME)/CAGE 

PSME-ABLA/ELGL-CAGE-mix herbs 
ABLA/mix shrubs/ELGL-mix herbs 

ABLA-PICO/(VAME)/XETE ABLA/XETE 
LAOC-ABLA-PICO/mix shrub/CAGE-ELGL-mix 

herbs 
Woodland 

PSME/CARU-CAGE-mix herbs 
PSME/ELGL-CARU-mix herbs 

PSME/mix graminoids-mix herbs 

PSME/PREM-mix shrubs/CAGE-FEVI-mix herbs 

PSME-ABGR/ELGL-CAGE-mix herbs 

PSME/CARU 

PSME-ABGR-ABLA/ELGL-CAGE-mix herbs 

PSME/FEID PSME/PEFR3-PHDI3/FEID-POSE 
Shrubland 

Mixed Deciduous Shrubs mix shrubs/mix herbs 

RUPA/Mixed Graminoids RUPA/ELGL-CADE9-CAHO 
SYAL SYAL/CARU-ELRE4-mix herbs 

Meadow 
CAGE2-CARU-mix herbs CAGE2-CARU 

FEVI-CAGE2-CARU 
FEVI-FEID PHDI3/FEID-FEVI-ARCA7 

 
Figure 11 (on the following page) provides an illustration of the primary vegetation 
community types ascribed to the habitat unit polygons in the MKC analysis area. 
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Figure 11.  Primary plant associations in the Mt. Kit Carson analysis area. 
 
The following sections provide details and photographs of the various plant associations 
occurring in the MKC analysis area.  The descriptions are organized by Forests, 
Woodlands, Shrublands, and Meadows. 
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Forests 
Because the boundary of the MKC analysis area was designed to focus primarily on non-
forested vegetation types, a majority of the forested vegetation community polygons 
mapped in the analysis area capture forest edge conditions where the surrounding forest 
matrix is giving way to non-forested communities.  These forest edge patches can have 
higher levels of structural complexity and more diverse plant species composition than 
what is typically found in more interior forest patch conditions.  This is a result of the 
forest edges being zones of constant fluctuation over time between forest and non-forest 
communities, based on disturbance cycles and climatic shifts.  Typically, these forest 
edge patches contain a complex and intermingling mosaic of forest and non-forest 
vegetation conditions. 
 
ABGR/PHMA5  -  Abies grandis / Physocarpus malvaceus  -  grand fir / 
ninebark  -  S2G3 

 
 
This plant association is described by Cooper et al. (1991).  It is a common forest 
community on the southern slopes below 5,000 feet elevation in MSSP, although it is 
imperiled in Washington and rare on a global basis (WNHP).  Stands of this forest type in 
the MKC analysis area are in good ecological condition.  Typically, the upper canopy 
component of these stands contains a mix of conifer species including Douglas-fir, 
lodgepole pine, and subalpine fir.  Grand fir is present in the upper canopy and is the 
dominant regenerating tree in the forest understory.  Shrub canopy cover in these stands 
is high, ranging from 5 %– 75%.  A mix of shrub species may be present, but there is 
always a consistent component of ninebark. 
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ABLA-(PSME)/CAGE  -  Abies lasiocarpa (Pseudotsuga menziesii) / Carex 
geyeri  -  subalpine fir (Douglas-fir) / Geyer's sedge  -  SNAG5 

 
 
This plant association is described by Pfister et al. (1977).  It is a lower elevation 
subalpine fir community occurring around 4,500 to 5,500 feet in elevation in MSSP.  
Some stands of this forest type in the MKC analysis area are in early to mid-successional 
phases, while others are in mature successional phases.  Shrub cover is typically low 
within this community, although small shrub-field patches may exist inter-mixed with the 
forested matrix.  Subalpine fir, and to a lesser extent Douglas-fir, dominate the forest 
overstory, while subalpine fir is the dominant tree regeneration.  Geyer’s sedge is 
common and in places highly abundant, along with other forest herbs.  This is the forest 
type most commonly invading the remaining woodland and meadow communities in the 
MKC analysis area. 
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ABLA/XETE  -  Abies lasiocarpa / Xerophyllum tenax   -  subalpine fir / 
beargrass  -  S3G5 

 
 
This plant association is described by Pfister et al. (1977).  It is a rare plant association in 
Washington State, however it is globally secure.  ABLA/XETE forests are common near 
the summit of Mt. Spokane and Mt. Kit Carson.  The large forested habitat unit polygon 
(Polygon 2) on the north side of the MKC analysis area contains a large patch of 
ABLA/XETE forest.  It is a mid-successional even-aged forest in good ecological 
condition.  The forest canopy is dominated by subalpine fir, although lodgepole pine and 
Douglas-fir are also present.  All tree regeneration is subalpine fir.  The forest understory 
is dominated by beargrass, with some patches of other herbs and pockets of shrubs 
(especially thinleaf huckleberry).   
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Woodlands 
Woodlands are a common habitat type within the MKC analysis area.  They are not 
necessarily related to forest edge communities, but represent a persistent state of sparse 
tree distributions intermixed with either meadow or shubland communities.  Woodlands 
in the MKC analysis area are likely maintained by the same disturbance and 
environmental factors influencing the establishment and maintenance of the meadow and 
shrubland communities.  Because Douglas-fir is the dominant upper canopy tree found 
throughout the woodlands of the MKC meadows, it is likely that wildfire has played a 
large role in establishing and maintaining these woodland plant communities. 
 
PSME/CARU  -  Pseudotsuga menziesii / Calamagrostis rubescens  -  
Douglas-fir / pinegrass  -  S5G5 

 
 
This plant association was described by Pfister et al. (1977).  It is the dominant woodland 
plant association in the MKC analysis area.  Within these woodlands, large diameter yet 
short Douglas-firs dominate the tree canopy.  Ttree regeneration composition is split 
between Douglas-fir and subalpine fir.  The open grassy patches outside of the direct 
shading of the overstory tree canopies closely resemble mostly the CAGE2-CARU 
meadow plant association in condition and species composition (however some patches 
resembling the FEVI-FEID association also occur).  In areas directly influenced by the 
tree canopies, a wide range of herbs and grasses, especially blue wildrye and Columbia 
brome, occur.  Shrub cover is sparse in these woodlands, also suggesting that fire has 
played a large role in their formation and maintenance.  The abundance of subalpine fir 
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regeneration in some areas of this community suggest that these woodland patches may 
be moving towards becoming forest communities in the future without periodic wildfires 
to keep the understory open.   
 
It was apparent during field surveys that large ungulates (probably elk and moose) highly 
favored the woodland patches on the west side of the MKC analysis area, as there were 
many signs of heavy ungulate use in these areas (ungulate use is discussed further in the 
Wildife Habitat Results section of this report).  These areas may be favored because of 
the optimal browse and cover conditions they provide, the fact no trails exist within or 
near them (so there is less disruption by recreational users), and/or because these 
woodlands are nearest to the large Mixed Deciduous Shrubs shrubland that is a bedding 
ground and potentially a birthing site used by one or both of these species.  How elk 
and/or moose are influencing vegetation community composition in these woodland areas 
is an interesting question meriting further study.  Elk are known to be able to 
substantially reduce shrub cover and maintain open grassy understory (“park-like”) 
conditions within areas with concentrated populations. 
 
PSME/FEID  -  Pseudotsuga menziesii / Festuca idahoensis  -  Douglas-fir / 
Idaho fescue  -  S2G4 

 
 
This plant association is described by Pfister et al. (1977).  It is an uncommon community 
within MSSP, limited to suitable shallow soil sites on or near south facing rock outcrops.  
This community is imperiled in the State of Washington, but is globally secure.  In the 
MKC analysis area it occurs only within Polygon 1 – the rock outcrop summit polygon.  
PSME/FEID is a common low elevation woodland community in Eastern Washington, 
Idaho, and Western Montana, however the occurrence of this community within the 
MKC analysis area is not typical of PSME/FEID throughout its more common range in 
Eastern Washington. 
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Shrublands 
A large shrubland complex occurs on the western slope of Mt. Kit Carson, just below the 
rock outcrop summit.  This area appears to have been more forested at an earlier time, as 
many standing snags and abundant coarse woody debris provide evidence of a large tree 
mortality event.  Signs of intensive wildlife use, including by large ungulates and birds, 
were especially apparent in these shrubland communities during our field visits. It is 
likely that elk and/or moose are using parts of this shrubland complex as a bedding area 
in the non-winter season, and possibly as a birthing ground. 
 
Mixed Deciduous Shrubs – No Rank 

 
Correct assignment of the large shrubland complex on the west side of the analysis area 
into a recognized plant association based on existing literature proved impractical.  
Throughout the shrubland complex, differing deciduous shrub species dominate the thick 
shrub canopy, including ninebark, snowberry, cherry, Greene’s mountain ash, 
thimbleberry, and Rocky Mountain maple.  The herb layer is equally diverse with many 
species present and alternating in abundance, including sedges, ferns, and grasses.  Large 
infestations of quackgrass, common St. Johnswort, and Dalmatian toadflax occur in 
patches where the shrub cover is sparse, hence there are patches within this complex 
listed as being in marginal ecological condition.  In differing micro-patches of this 
complex, the vegetation assemblages somewhat resemble the following recognized plant 



 26

communities: mallow ninebark - common snowberry shrubland (G3 – Johnson and 
Simon 1987), common snowberry shrubland (G4 – Bourgeron 1994), thimbleberry / 
fireweed - cow-parsnip shrubland (G4 – Bourgeron 1994), and Sitka alder / mesic forbs 
shrubland (G3G4 - Bourgeron 1994).  Although resemblances exist to these recognized 
shrubland types, none readily fit the general conditions of this unique shrubland complex 
in its entirety.  The structural complexity and botanical diversity in this area provides 
highly favorable habitat for ungulates and other wildlife species. 
 
While it appears that this area may have been forested at one point, or possibly more of a 
continuous woodland community (many woodland patches persist within the shrubland 
matrix), it seems that a large stand mortality event occurred here at some point in the last 
100 – 200 years, leaving many upright snags and adding a considerable amount of coarse 
woody debris to the ground.  Natural forest and/or woodland regeneration is occurring 
now, with regenerating species including Douglas-fir, grand fir, and subalpine fir.  It is 
estimated that parts of this shrubland patch where significant tree regeneration is 
occurring may return to an ABGR/PHMA5 forest type in the future.  
 
RUPA/Mixed Graminoids  -  Rubus parviflorus / mixed graminoids  -  
thimbleberry / mixed graminoids  -  NA 

 
 
A unique shrubland patch ranging nearly half an acre in size in Polygon 15 also defied 
classification into existing plant associations defined in scientific literature.  This patch 
was dominated by one to two feet high thimbleberry mixed with Dewey sedge, Hood's 
sedge, Kentucky bluegrass, and western sweetroot.  None of the species are wetland 
obligates, yet they all prefer wetter mesic sites and their abundant occurrence in a limited 
area, otherwise dominated by more drought tolerant species, indicates that the site has a 
unique hydro-geologic character.  The more mesic conditions could be related to 
snowpack dynamics, or shallow underground water flow caused by the landform.  Large 
snags occur within the shrubland patch, indicating that the site was once more of a 
woodland or forest type.   
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Meadows 
The meadow communities of Mt. Kit Carson provide habitat for a diverse set of plants 
not found in the surrounding forest, woodland, or shrubland communities.  According to 
Daubenmire (1981), subalpine meadow systems in the Selkirk Range can be broken into 
two classifications relating to how they are created and influenced.  These classifications 
are “dry” parks versus “snowbank” parks.  In the case of Mount Kit Carson, the meadow 
systems all seem to relate to Daubenmire’s dry park classification, where direct 
southwest wind exposure in the winter transfers snow accumulation to leeward areas, 
resulting in deep and regular desiccation of the soil on the windward slopes.  These dry 
park meadow lands were believed to be much more extensive in the area during the last 
ice age, and the remaining meadow patches, such as that on Mt. Kit Carson, are now 
disconnected from the surrounding mountaintop meadow systems by conifer forests that 
have steadily invaded as the climate changed.  No snowbank park meadows are currently 
present on Mt. Kit Carson.  It is probable that these meadow communities once existed, 
but have eventually been lost to forest encroachment.   
 
CAGE2-CARU  -  Carex geyeri - Calamagrostis rubescens  -  Geyer's sedge 
– pinegrass  -  Unknown Rank 

 
 
This plant association is described by Johnson (2004).  It is not a well described 
community in Washington State, but according to Johnson (2004) this community occurs 
in inter-forest subalpine clearings on deep soils near the ecotone with forested 
communities, and is dominated by Geyer’s sedge and pinegrass.  In the MKC analysis 
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area, this community also consistently contains green fescue and Idaho fescue, as well as 
small amounts of herbs associated with the FEVI-FEID meadow community.  
Quackgrass infestations can be especially abundant in this meadow community in the 
analysis area. 
 
This community occurs on deeper soil deposits than the FEVI-FEID community.  It is 
most abundant near to forested and woodland patches where trees most likely interrupt 
the windward exposure of the slope and limit the effect of snow transfer on moisture 
availability in spring and summer.  It is likely that the presence of this community near to 
treed and forested areas represents part of the shift of the historic meadow systems to 
coniferous forest.  Pinegrass and Geyer’s sedge are more closely associated with forest 
and/or woodland types, than with open meadow systems.  As forest encroachment occurs, 
it is typical to find the plant composition of surrounding meadow patches to shift to more 
abundance of forest associated herb and graminoid species before actual direct tree 
invasion occurs (Shaw 2001).  Further study would be required to test whether this is 
indeed what is occurring within the Mt. Kit Carson meadows, but it is a highly likely 
scenario. 
 
FEVI-FEID  -  Festuca viridula - Festuca idahoensis   -  green fescue - Idaho 
fescue  -  S2QG2 

 
 
This plant association is described by Bourgeron (1994).  It is a globally and state 
imperiled community, although its conservation status for Washington State is still under 
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review.  This was the dominant meadow community throughout the Mt. Spokane 
meadows prior to extensive forest encroachment.  This community is still prevalent 
throughout the meadows in MSSP, but in the MKC analysis area its extent has likely 
been significantly reduced due to forest invasion and its associated alterations of the 
meadow ecology. 
 
This community occurs mostly on gentler slopes in the MKC analysis area.  While 
species composition remains fairly constant between different patches of this community 
type in the area, the abundance and cover of the principal plants associated with this 
community varies widely based on micro-site soil conditions.  Areas with gravelly or 
shallow soils over bedrock tend to have far less green fescue cover, and more cover of 
slender mountain sandwort, slender phlox, Bingen lupine, and Rocky Mountain aster.  
Areas with relatively deep stone-free loam soils have an abundance of green fescue cover 
and more Scouler’s woolyweed.  The areas of deeper loams tend to mosaic with and 
grade into the CAGE2-CARU meadows, especially nearer to trees and forest patches.   

Ecological Condition 
The overall ecological condition of the vegetation communities in the MKC analysis area 
is good.  Most communities were ranked as being in good ecological condition during 
field surveys, while a few were ranked as excellent condition, and a few were ranked as 
marginal condition.  Marginal rankings were a result of the extent of quackgrass 
infestations within the plant community.  Figure 12 provides a map of the ecological 
condition rank for the primary plant community ascribed to each habitat unit polygon.  
Refer to Appendix D for definitions of ecological condition rankings. 
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Figure 12.  Ecological condition of primary plant communities in each 
habitat unit polygon. 

Historic and Future Conditions 
The abundance, distribution, and character of the vegetation communities around the 
summit of Mt. Kit Carson have been dynamic.  Ample circumstantial evidence exists (see 
discussion below) to compel a visitor to envision a host of disturbance and climate 
change scenarios that have affected the local environments on multiple time-scales.  It is 
impossible, without extensive multi-year research and monitoring, to accurately depict 
how vegetation has changed and is still changing in the area.  The timelines for 
vegetation change are also difficult to predict.   
 
That being said, relying on observations from the field, and a quick analysis of historical 
photographs, a feasible narrative emerges of how conditions have changed in the recent 
past, and what the general trajectory of near future vegetation change is likely to be.  Of 
course, there is a high degree of difficulty in predicting future conditions in a location as 
dynamic and sensitive to climatic trends as Mt. Kit Carson.  Much uncertainty exists 
about how the effect of man-made climate change will interact with this scale of 
landscape. It is likely, however, that this phenomenon will have a large impact on the 
ecosystems currently present on Mt. Kit Carson. 
 
Enough historical photographs and documentation exist concerning the summit of Mt. 
Spokane to reasonably track forest invasion patterns of non-forested environments over 
the last one-hundred years.  It is clear that many smaller meadows and shrublands on Mt. 
Spokane proper have been lost to forest invasion, and it is reasonable to project that this 
trend has been simultaneously occurring in the Mt. Kit Carson areas as well.  To test this 
assumption, we compared historical ground and aerial photography of the Mt. Kit Carson 
analysis area with more recent photographs and imagery (Figures 12 – 16).  The 
following black and white photographs were provided by the Joel E. Ferris Research 
Library and Archives at the Northwest Museum of Arts and Culture.  While these 
photographs were not dated, it was clear from anecdotal evidence than many of the 
photographs range around the 1910s and 1920s. 
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Figure 12.  Location of historical comparison photo points on Mt. Kit 
Carson. 
 
Figure 12 provides an illustration of where, and in which direction, each of the following 
comparative photographs were taken in the Mt. Kit Carson analysis area.  No geographic 
position data existed with the historical photographs, but it was possible based on 
landmarks to approximate the location of the original photos and take more recent color 
photographs for chronological comparison. 
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1 

Figure 13.  Comparison of historical to recent photograph, looking 
northeast from Polygon 12.  (Historical photograph provided by the Joel E. Ferris Research Library 
and Archives at the Northwest Museum of Arts and Culture) 
 
From the photographs in Figure 13, one can see that the trees on the meadow’s edge have 
grown significantly taller, and many more young trees are present within the meadow 
itself.  The large Douglas-fir on the right hand side is now a decayed snag. 
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2 

 

 
Figure 14.  Comparison of historical to recent photograph, looking 
northeast from Polygon 8.  (Historical photograph provided by the Joel E. Ferris Research Library 
and Archives at the Northwest Museum of Arts and Culture) 
 
From the photographs in Figure 14, one can see that the meadow has become less 
shrubby and lost its beargrass component, yet the trees surrounding the meadow have 
grown significantly taller, to where the summit of Mt. Spokane is hardly visible.   
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3 

 

 
Figure 15.  Comparison of historical to recent photograph, looking 
northeast from the edge of Polygons 2 and 8.  (Historical photograph provided by the Joel 
E. Ferris Research Library and Archives at the Northwest Museum of Arts and Culture) 
 
The beargrass component is still dominant in the more recent photograph from Figure 15, 
however the surrounding forest has grown much taller and effectively blocked the view 
of Mt. Spokane’s summit.   
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4 

 

 
Figure 16.  Comparison of historical to recent photograph, looking south 
from Polygon 1.  (Historical photograph provided by the Joel E. Ferris Research Library and Archives at 
the Northwest Museum of Arts and Culture) 
 
From Figure 16, one can see that Douglas-fir woodland was present with a similar 
density of trees as to what currently exists.  The understory, however, has become far 
brushier near the summit area, perhaps due to the absence of periodic wildfire due to fire 
suppression efforts. 
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Based on Figures 13 through 16, one can see that the forests surrounding the meadow 
system have grown much taller in recent years, that understory vegetation conditions 
have changed in some places, and that in most cases the grassland/herbaceous meadow 
system is being increasingly encroached on by tree invasion.   
 
Further observations from the field show that many areas that appear to have recently 
been more of a meadow system are now filled with young trees, and many of the meadow 
associated plants are quickly dropping out of the system.  One can see some evidence of 
tree encroachment and meadow loss in a comparison of the aerial photographs presented 
in Figures 17 and 18.  The black and white photo (Figure 17) is from the 1970s, whereas 
the true color photo (Figure 18) is from 2006.  New clumps of small trees are more 
prevalent in the more recent photographs in Polygons 2, 7, 9, 13, and 20.   
 

 
Figure 17.  Black and white aerial photograph taken in the 1970s 
 



 37

 
Figure 18.  True color aerial photograph taken in 2006. 
 
Based on the comparisons of current and historical photographs, it appears that the 
transition from subalpine meadow systems to forest is continuing on Mt. Kit Carson.  Of 
course there is evidence of forest die-back as well, as is represented in Polygons 4 and 16 
in the previous figures.  While forests have been recently disturbed in these areas, there is 
currently significant tree regeneration occurring, indicating that they will most likely 
return to forest communities in the next 100 years, barring another disturbance event. 
 
Looking towards the future, it seems likely that forest invasion of the meadow systems 
will continue to occur, although complete loss of the Mt. Kit Carson meadows may be 
over one-hundred years off.  Wildfire and forest disease may play a role in regulating 
some of the forest encroachment.  It is not clear how the meadow vs. forest pendulum 
will swing on Mt. Kit Carson under a rapid climate change scenario.  The effects of 
climate on the disturbance cycles of wildfire and insect/fungal outbreaks, annual moisture 
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availability, snowpack size, and snow transfer effects are difficult to predict, but will 
likely be significant.   
 
It may be useful to think of the ecological communities near the Mt. Kit Carson summit 
as a biological barometer of climate change.  Topographically and ecologically, this area 
is like an island in the sky and is very exposed to weather both on a macro and micro-
landscape level.  Climate driven ecosystem change is going to appear here sooner, and in 
a more amplified fashion, than in more insular areas.  

Plant Lists, Rare Plant Occurrences, and Exotic Plants 
One hundred nineteen vascular plant species were encountered and identified during our 
2009 surveys of the Mt. Kit Carson analysis area.  Of these, only ten plant species are 
considered exotics, and only two of those are tracked as noxious weeds by the 
Washington State Noxious Weed Control Board.  Table 5 lists the number of vascular 
plant species encountered per growth form in the MKC analysis area. 
 
Table 5.  Count of species by growth form. 

Growth Form Count of Species 
ferns 2
graminoids 22
herbs 64
shrubs 23
trees 8
Total 119

 
Table 6 lists all the species encountered in the MKC analysis area, providing their federal 
four letter code, the current accepted scientific name, the national common name, family 
name, and exotic and noxious status (USDA, 2009) 
 
Table 6.  Vascular plant list. 

Symbol Scientific Name with Author 
National Common 

Name Family Exotic 
Noxious 

Class 
Ferns 

CYFR2 Cystopteris fragilis (L.) Bernh. brittle bladderfern Dryopteridaceae     
PTAQ Pteridium aquilinum (L.) Kuhn western brackenfern Dennstaedtiaceae     

Graminoids 

ACNE9 
Achnatherum nelsonii (Scribn.) 
Barkworth Columbia needlegrass Poaceae     

AGSC5 Agrostis scabra Willd. rough bentgrass Poaceae     
BRCA5 Bromus carinatus Hook. & Arn. California brome Poaceae     
BRVU Bromus vulgaris (Hook.) Shear Columbia brome Poaceae     

CARU 
Calamagrostis rubescens 
Buckley pinegrass Poaceae     

CABE2 Carex bebbii Olney ex Fernald Bebb's sedge Cyperaceae     
CADE9 Carex deweyana Schwein. Dewey sedge Cyperaceae     
CAGE2 Carex geyeri Boott Geyer's sedge Cyperaceae     
CAHO5 Carex hoodii Boott Hood's sedge Cyperaceae     
CAXE Carex xerantica L.H. Bailey whitescale sedge Cyperaceae     
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Symbol Scientific Name with Author 
National Common 

Name Family Exotic 
Noxious 

Class 
DAIN Danthonia intermedia Vasey timber oatgrass Poaceae     
ELGL Elymus glaucus Buckley blue wildrye Poaceae     
ELRE4 Elymus repens (L.) Gould quackgrass Poaceae yes   
FEID Festuca idahoensis Elmer Idaho fescue Poaceae     
FEVI Festuca viridula Vasey greenleaf fescue Poaceae     
JUPA Juncus parryi Engelm. Parry's rush Juncaceae     

LUGLH 

Luzula glabrata (Hoppe ex 
Rostk.) Desv. var. hitchcockii 
(Hämet-Ahti) Dorn 

Hitchcock's smooth 
woodrush Juncaceae     

LUPA4 Luzula parviflora (Ehrh.) Desv. smallflowered woodrush Juncaceae     
MESP Melica spectabilis Scribn. purple oniongrass Poaceae     
PHPR3 Phleum pratense L. timothy Poaceae yes   
POPR Poa pratensis L. Kentucky bluegrass Poaceae yes   
POSE Poa secunda J. Presl Sandberg bluegrass Poaceae     

Herbs 
ACMI2 Achillea millefolium L. common yarrow Asteraceae     
ACRU2 Actaea rubra (Aiton) Willd. red baneberry Ranunculaceae     
ADBI Adenocaulon bicolor Hook. American trailplant Asteraceae     

ANMA 
Anaphalis margaritacea (L.) 
Benth. 

western pearly 
everlasting Asteraceae     

ANPI 
Anemone piperi Britton ex 
Rydb. Piper's anemone Ranunculaceae     

ANMI3 Antennaria microphylla Rydb. littleleaf pussytoes Asteraceae     
ARHO2 Arabis holboellii Hornem. Holboell's rockcress Brassicaceae     

ARCA7 Arenaria capillaris Poir. 
slender mountain 
sandwort Caryophyllaceae     

ARCO5 Arenaria congesta Nutt. ballhead sandwort Caryophyllaceae     
ARCO9 Arnica cordifolia Hook. heartleaf arnica Asteraceae     

BERU 
Besseya rubra (Douglas ex 
Hook.) Rydb. red besseya Scrophulariaceae     

CARO2 Campanula rotundifolia L. bluebell bellflower Campanulaceae     

CATH4 Castilleja thompsonii Pennell 
Thompson's Indian 
paintbrush Scrophulariaceae     

CENU2 Cerastium nutans Raf. nodding chickweed Caryophyllaceae     

CHAN9 
Chamerion angustifolium (L.) 
Holub fireweed Onagraceae     

CIAL Circaea alpina L. 
small enchanter's 
nightshade Onagraceae     

CLLA2 
Claytonia lanceolata Pall. ex 
Pursh lanceleaf springbeauty Portulacaceae     

CLUN2 
Clintonia uniflora (Menzies ex 
Schult. & Schult. f.) Kunth bride's bonnet Liliaceae     

COPA3 Collinsia parviflora Lindl. maiden blue eyed Mary Scrophulariaceae     

COMA25 
Corallorhiza maculata (Raf.) 
Raf. summer coralroot Orchidaceae     

DENU2 
Delphinium nuttallianum Pritz. 
ex Walp. twolobe larkspur Ranunculaceae     

EPILO Epilobium L. willowherb Onagraceae     
ERGR9 Erythronium grandiflorum Pursh yellow avalanche-lily Liliaceae     

EUCO36 
Eurybia conspicua (Lindl.) G.L. 
Nesom western showy aster Asteraceae     
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Symbol Scientific Name with Author 
National Common 

Name Family Exotic 
Noxious 

Class 
FRVE Fragaria vesca L. woodland strawberry Rosaceae     
GABI Galium bifolium S. Watson twinleaf bedstraw Rubiaceae     
HEMA80 Heracleum maximum Bartram common cowparsnip Apiaceae     

HECY2 
Heuchera cylindrica Douglas ex 
Hook. roundleaf alumroot Saxifragaceae     

HISC2 Hieracium scouleri Hook. Scouler's woollyweed Asteraceae     

HYCA4 
Hydrophyllum capitatum 
Douglas ex Benth. ballhead waterleaf Hydrophyllaceae     

HYPE Hypericum perforatum L. common St. Johnswort Clusiaceae yes C 

IOST 
Ionactis stenomeres (A. Gray) 
Greene Rocky Mountain aster Asteraceae     

LIDA Linaria dalmatica (L.) Mill. Dalmatian toadflax Scrophulariaceae yes B 

LODI 
Lomatium dissectum (Nutt.) 
Mathias & Constance fernleaf biscuitroot Apiaceae     

LUBIS 
Lupinus bingenensis Suksd. 
var. subsaccatus Suksd. Bingen lupine Fabaceae     

MARAA 

Maianthemum racemosum (L.) 
Link ssp. amplexicaule (Nutt.) 
LaFrankie 

feathery false lily of the 
valley Liliaceae     

MAST4 
Maianthemum stellatum (L.) 
Link 

starry false lily of the 
valley Liliaceae     

MELO4 Mertensia longiflora Greene small bluebells Boraginaceae     

MEPA 
Mertensia paniculata (Aiton) G. 
Don tall bluebells Boraginaceae     

MINU 
Microseris nutans (Hook.) Sch. 
Bip. nodding microseris Asteraceae     

MOLI4 
Montia linearis (Douglas ex 
Hook.) Greene narrowleaf minerslettuce Portulacaceae     

MOMA3 
Moehringia macrophylla (Hook.) 
Fenzl largeleaf sandwort Caryophyllaceae     

OSOC 
Osmorhiza occidentalis (Nutt. 
ex Torr. & A. Gray) Torr. western sweetroot Apiaceae     

PEBR Pedicularis bracteosa Benth. bracted lousewort Scrophulariaceae     
PHHE2 Phacelia heterophylla Pursh varileaf phacelia Hydrophyllaceae     
PLMA2 Plantago major L. common plantain Plantaginaceae yes   
PODO4 Polygonum douglasii Greene Douglas' knotweed Polygonaceae     
RUOC2 Rudbeckia occidentalis Nutt. western coneflower Asteraceae     
RUAC3 Rumex acetosella L. common sheep sorrel Polygonaceae yes   
SCLA Scrophularia lanceolata Pursh lanceleaf figwort Scrophulariaceae     
SELA Sedum lanceolatum Torr. spearleaf stonecrop Crassulaceae     
SEIN2 Senecio integerrimus Nutt. lambstongue ragwort Asteraceae     
SIME Silene menziesii Hook. Menzies' campion Caryophyllaceae     

SIPA4 
Silene parryi (S. Watson) C.L. 
Hitchc. & Maguire Parry's silene Caryophyllaceae     

STAM2 
Streptopus amplexifolius (L.) 
DC. claspleaf twistedstalk Liliaceae     

TAOF Taraxacum officinale F.H. Wigg. common dandelion Asteraceae yes   
THOC Thalictrum occidentale A. Gray western meadow-rue Ranunculaceae     
TRDU Tragopogon dubius Scop. yellow salsify Asteraceae yes   

TRCA 
Trautvetteria caroliniensis 
(Walter) Vail Carolina bugbane Ranunculaceae     



 41

Symbol Scientific Name with Author 
National Common 

Name Family Exotic 
Noxious 

Class 
TRRE3 Trifolium repens L. white clover Fabaceae yes   
TROV2 Trillium ovatum Pursh Pacific trillium Liliaceae     
URDI Urtica dioica L. stinging nettle Urticaceae     
VIGL Viola glabella Nutt. pioneer violet Violaceae     
XETE Xerophyllum tenax (Pursh) Nutt. common beargrass Liliaceae     

Shrubs 
ACGL Acer glabrum Torr. Rocky Mountain maple Aceraceae     

ALVIS 

Alnus viridis (Chaix) DC. ssp. 
sinuata (Regel) A. Löve & D. 
Löve Sitka alder Betulaceae     

AMAL2 
Amelanchier alnifolia (Nutt.) 
Nutt. ex M. Roem. Saskatoon serviceberry Rosaceae     

ERUMM 
Eriogonum umbellatum Torr. 
var. majus Hook. 

sulphur-flower 
buckwheat Polygonaceae     

HODI 
Holodiscus discolor (Pursh) 
Maxim. oceanspray Rosaceae     

LONIC Lonicera L. honeysuckle Caprifoliaceae     
MARE11 Mahonia repens (Lindl.) G. Don creeping barberry Berberidaceae     

PECO6 
Penstemon confertus Douglas 
ex Lindl. yellow penstemon Scrophulariaceae     

PEFR3 
Penstemon fruticosus (Pursh) 
Greene bush penstemon Scrophulariaceae     

PHDI3 Phlox diffusa Benth. spreading phlox Polemoniaceae     

PHMA5 
Physocarpus malvaceus 
(Greene) Kuntze mallow ninebark Rosaceae     

PREM 
Prunus emarginata (Douglas ex 
Hook.) D. Dietr. bitter cherry Rosaceae     

RILA Ribes lacustre (Pers.) Poir. prickly currant Grossulariaceae     
ROGY Rosa gymnocarpa Nutt. dwarf rose Rosaceae     

RULE 
Rubus leucodermis Douglas ex 
Torr. & A. Gray whitebark raspberry Rosaceae     

RUPA Rubus parviflorus Nutt. thimbleberry Rosaceae     
SALIX Salix L. willow Salicaceae     
SARA2 Sambucus racemosa L. red elderberry Caprifoliaceae     
SOSC2 Sorbus scopulina Greene Greene's mountain ash Rosaceae     
SPBE2 Spiraea betulifolia Pall. white spirea Rosaceae     

SYAL 
Symphoricarpos albus (L.) S.F. 
Blake common snowberry Caprifoliaceae     

SYOC 
Symphoricarpos occidentalis 
Hook. western snowberry Caprifoliaceae     

VAME 
Vaccinium membranaceum 
Douglas ex Torr. thinleaf huckleberry Ericaceae     

Trees 

ABGR 
Abies grandis (Douglas ex D. 
Don) Lindl. grand fir Pinaceae     

ABLA Abies lasiocarpa (Hook.) Nutt. subalpine fir Pinaceae     
LAOC Larix occidentalis Nutt. western larch Pinaceae     

PIEN 
Picea engelmannii Parry ex 
Engelm. Engelmann spruce Pinaceae     

PICO 
Pinus contorta Douglas ex 
Louden lodgepole pine Pinaceae     
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Symbol Scientific Name with Author 
National Common 

Name Family Exotic 
Noxious 

Class 
PIPO Pinus ponderosa C. Lawson ponderosa pine Pinaceae     
POTR5 Populus tremuloides Michx. quaking aspen Salicaceae     

PSME 
Pseudotsuga menziesii (Mirb.) 
Franco Douglas-fir Pinaceae     

 
No rare or endangered plant species tracked by the State of Washington were 
encountered in the MKC analysis area.  No known rare or endangered plants were known 
to occur in or near MSSP previous to the 2009 surveys.   
 
Two noxious weed species, and one highly invasive exotic grass, occur within the 
meadow environments of Mt. Kit Carson.  Dalmatian toadflax is a class B noxious weed, 
common St. Johnswort is a class C noxious weed, and quackgrass is not tracked as 
noxious but can be highly invasive in meadow communities and poses a threat to the 
ecological integrity of the meadow systems on Mt. Kit Carson.  Quackgrass is by far the 
most prolific weed in the area (Figure 19), and common St. Johnswort has a few large 
population patches (Figure 20).  Figure 21 provides a map of where each of these three 
exotic plants were found in the project area. 

 

Figures 19 (left) and 20 (right).  Quackgrass infestation (left) and common 
St. Johnswort infestation (right) in the MKC analysis area. 
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Figure 21.  Location of noxious and exotic plants of concern. 
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Wildlife Habitat 
From a landscape perspective, the uncommon composition and distribution of vegetation 
types in the MKC analysis area disproportionately enhance the wildlife habitat value of 
the rest of MSSP.  The structural and compositional diversity of vegetation communities 
in the MKC analysis area interact to create high quality wildlife habitat conditions for an 
abundance of wildlife species at multiple trophic levels (from primary consumers up to 
top level predators).  Additionally, the undeveloped nature of the site and the current low 
human footprint make the area an important wildlife refugia, where wildlife can interact 
with an intact ecosystem without disruptions by human activities.  The site is rare within 
the greater Mt. Spokane-Selkirk area in that it provides a dense mixture of uncommon 
habitat elements that are important to a large cross-section of area wildlife, all within a 
protected and undeveloped setting.  Some of the key habitat elements include: 
 

1. ridgeline/summit topographical position, 
2. large diameter/old-growth trees, 
3. large snags, various stages of snag decay, and snags with large cavities for 

nesting and roosting,  
4. areas with ample amounts of coarse woody debris in various stages of decay, 
5. dense shrub and small tree patches where wildlife can find security and cover,  
6. open meadow areas where a greater diversity of flora (than in the surrounding 

secondary conifer forest matrix) can provide more browsing opportunities to a 
wider array of primary consumers (which provide a greater array and abundance 
of prey sources to higher level trophic consumers).   

 
The MKC analysis area is of high value to wildlife species because of the ecosystem 
complexity it adds to the landscape.  The area is rich in microhabitats uncommon in the 
surrounding forested landscape, with patchy and intermixed distributions of natural 
forests, meadows, shrublands, and woodlands, and variations of successional stages 
between forest and woodland patches.  This complexity can help stimulate inter-trophic 
level interactions at multiple spatial scales, adding to the diversity of wildlife in the area 
on top of what may be found solely in the surrounding secondary forest matrix.  For 
instance, the site is attractive to soaring raptors due to the ridgeline topography, the 
availability of accessible dive-ambush terrain in the meadows and shrublands, and the 
availability of optimal hunting perches in the forest patches and in snags.  Key prey 
species for raptors, such as Columbia ground squirrel (Spermophilus columbianus) and 
pocket gophers (Thomomys talpoides), are abundant in the meadow and woodland 
vegetation communities, where they find favorable food sources and optimal soil 
conditions for tunneling.  For these reasons, raptor species may be travelling to the site 
for hunting purposes from areas far beyond the MSSP boundary.  While the size of 
uncommon habitats in the MKC analysis area may be small in comparison to the 
extensive cover of the surrounding conifer forests, their significance to supporting 
wildlife diversity at multiple spatial scales is disproportionately higher, as this singular 
example illustrates. 
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Additionally, regionally uncommon habitat elements occur in the MKC analysis area 
(uncommon relative to the Mt. Spokane-Selkirk region), including the talus fields in 
Polygon 1.  These talus fields provide suitable habitat for pika, although it is not currently 
known if pika inhabit them.  Additionally, the talus fields and the nearby rock outcrop 
complex (still in Polygon 1) could also provide foraging habitat for wolverine, gray wolf, 
and western toad, as well as breeding and roosting habitat for silver haired bats. 
 
Based on the 2009 field assessments, the Mt. Kit Carson area provides moderate to highly 
suitable habitat for all of the 21 focal wildlife species in MSSP (Table 2), as well as many 
other wildlife species not captured in the focal wildlife species list.  Potential habitat use 
(by specific life stages) for each of the 21 focal species in the MKC analysis area are 
presented in Table 7 (taken from the Wildlife Lifestage X Habitat Element Matrix, 
Romain-Bondi et al. 2009).   
 
Table 7.  List of the potential habitat uses of the 21 focal species in the 
MKC analysis area. 

Species Potential Habitat Use in MKC Analysis Area 

Carnivores 

Gray wolf dispersal, summer foraging 
Canadian lynx dispersal, summer foraging 
Wolverine summer foraging 
American marten cover, foraging 

Ungulates 

Rocky Mountain elk cover, summer/fall foraging 
White-tailed deer cover, summer/fall foraging 

Moose 
breeding/calving, cover, summer 
foraging 
Birds 

Northern goshawk foraging 
Boreal owl foraging, roosting 
Pileated woodpecker foraging, roosting 
Black-backed woodpecker foraging 
Dusky grouse breeding/nesting, foraging, roosting 
Brown creeper foraging 
Winter wren foraging 
Olive-sided flycatcher breeding/nesting, foraging 

Small mammals 

Pika breeding/nesting, foraging 
Pygmy shrew breeding/parturition, foraging 

Silver-haired bat 
breeding/parturition, roosting, and 
foraging 

Hoary bat day roosting, foraging 
Other species 

Western toad migration, foraging 
Compton tortoiseshell butterfly breeding/metamorphosis, foraging 
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Sign from all ungulate species listed in Table 7 was prevalent in the analysis area during 
2009 field surveys (in June).  It is possible that parts of the large shrubland complex 
(Polygon 16) are being used as a birthing ground by either elk or moose.  Figure 22 
provides a map of where ungulate sign was particularly abundant during the 2009 field 
surveys (based on sightings of individuals, tracks, beds, pellets, and other sign).  Bird 
activity was high in the large shrubland area as well; probably because many of the 
shrubs in the area were loaded with berries and insect attracting flowers. 
 

 
Figure 22.  Map depicting the amount of ungulate use sign during the 2009 
field surveys. 
 
In summary, the habitat conditions in the MKC analysis area are of high value to a 
diversity of wildlife, including many sensitive species (gray wolf, Canadian lynx, 
wolverine, northern goshawk, pileated woodpecker, black-backed woodpecker, and 
western toad).  Many habitat elements and the quality of conditions are uncommon in the 
greater Mt. Spokane-Selkirk region, enhancing the importance of this area to supporting 
local and regional wildlife populations.   
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Vegetation Cover, Plant Associations, Plant List, Rare Plants, 
and Wildlife Habitat in the Proposed Development Area 
The footprint of the proposed development site (the area in which vegetation would be 
removed and/or disturbed to create the campsite) will not significantly impact any habitat 
or habitat elements critical to wildlife species of conservation concern.  Habitat and/or 
human-wildlife interaction impacts may occur over a broader region as a result of 
camping activities in the area.  These impacts are discussed in the Disucssion section of 
this report (starting on page 49). 
 
The proposed development site occurs within an area where multiple plant communities 
converge (Figure 23).  Table 8 lists the plant associations found within the footprint of 
the proposed development.  Very near to the footprint, the ABLA/XETE forest 
community occurs (a S3G5 community). 
 

 
Figure 23.  Location of the proposed primitive campsite in relation to the 
surrounding vegetation cover types. 
  
Table 8.  Plant communities affected by the proposed development site. 

Code Scientific Name Common Name Authority Status 
Woodland 

PSME/CARU 
Pseudotsuga menziesii / 
Calamagrostis rubescens Douglas-fir / pinegrass Pfister et al. 1977 S5G5 

Meadow 

FEVI-FEID 
Festuca viridula - Festuca 

idahoensis green fescue - Idaho fescue Bourgeron 1994 S2QG2 
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Twenty-three vascular plant species were observed within or very near to the 
development footprint for the proposed primitive campsite.  Table 9 lists the vascular 
plant species encountered.  No rare or endangered plants were encountered.  No exotic or 
noxious plants were encountered. 
 
Table 9.  Plant list for the proposed development site. 

Symbol Scientific Name with Author 
National Common 

Name Family 
Graminoids 

CAGE2 Carex geyeri Boott Geyer's sedge Cyperaceae 
ELGL Elymus glaucus Buckley blue wildrye Poaceae 
FEID Festuca idahoensis Elmer Idaho fescue Poaceae 
FEVI Festuca viridula Vasey greenleaf fescue Poaceae 
JUPA Juncus parryi Engelm. Parry's rush Juncaceae 

Herbs 
ACMI2 Achillea millefolium L. common yarrow Asteraceae 
ANMI3 Antennaria microphylla Rydb. littleleaf pussytoes Asteraceae 

ARCA7 Arenaria capillaris Poir. 
slender mountain 
sandwort Caryophyllaceae 

CARO2 Campanula rotundifolia L. bluebell bellflower Campanulaceae 

CHAN9 
Chamerion angustifolium (L.) 
Holub fireweed Onagraceae 

COPA3 Collinsia parviflora Lindl. maiden blue eyed Mary Scrophulariaceae 
HISC2 Hieracium scouleri Hook. Scouler's woollyweed Asteraceae 

IOST 
Ionactis stenomeres (A. Gray) 
Greene Rocky Mountain aster Asteraceae 

LUBIS 
Lupinus bingenensis Suksd. 
var. subsaccatus Suksd. Bingen lupine Fabaceae 

THOC Thalictrum occidentale A. Gray western meadow-rue Ranunculaceae 
XETE Xerophyllum tenax (Pursh) Nutt. common beargrass Liliaceae 

Shrubs 

ERUMM 
Eriogonum umbellatum Torr. 
var. majus Hook. 

sulphur-flower 
buckwheat Polygonaceae 

PECO6 
Penstemon confertus Douglas 
ex Lindl. yellow penstemon Scrophulariaceae 

PHDI3 Phlox diffusa Benth. spreading phlox Polemoniaceae 
SOSC2 Sorbus scopulina Greene Greene's mountain ash Rosaceae 

Trees 
ABLA Abies lasiocarpa (Hook.) Nutt. subalpine fir Pinaceae 

PSME 
Pseudotsuga menziesii (Mirb.) 
Franco Douglas-fir Pinaceae 
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Discussion 

Impacts Associated with Proposed Recreational Developments 
and Opportunities for Mitigation 
From the standpoint of removing 100 to 200 square feet of native vegetation to create the 
proposed primitive campsite footprint, this activity would have a negligible effect on 
environmental resources and elements of conservation concern in the area.  It does not 
seem likely that the development of the campsite footprint itself would harm critical 
habitat, remove rare or endangered plants, increase erosion potential, or disrupt habitat 
connectivity.  The site is located within and near some plant communities of conservation 
concern (Figure 24), but its impact on the ecological condition of these communities in 
the greater area is negligible. 
 

 
Figure 24.  Location of the proposed primitive campsite in relation to plant 
communities of conservation concern. 
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It is possible that the soil impacts associated with removing native vegetation could 
enhance conditions for exotic plant invasions, however it seems the most likely plant to 
invade the site would be quackgrass (Figure 25), and it apparently does not require 
human caused soil disturbance to invade meadow systems in this area.  Use of mulch and 
annual monitoring and treatment (preferably non-chemical treatment to protect native 
vegetation) of the site and surrounding areas could preclude the establishment of noxious 
and/or non-desirable exotic plants. 
 

 
Figure 25.  Location of the proposed primitive campsite in relation to 
mapped exotic plant infestations. 
 
Apart from the development of the campground footprint, many environmental impacts 
may occur that are associated with the presence and activities of campers in the area.  
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These impacts include human / wildlife interactions as well as vegetation and habitat 
condition impacts.  The main environmental impacts can be broken down into the 
following six categories:  1) increased trampling of native vegetation by overnight 
campers, 2) increased collection and loss of woody debris from surrounding forests, 3) 
impacts of nighttime human and pet noise and/or campfires on wildlife using the meadow 
environments, 4) increased chance of human-caused wildfire, 5) increased littering 
including human defecation and littering of used toilet paper in the surrounding area, and 
6) increased opportunity for negative bear-human interactions due to the presence of 
improperly stored camp food.  These points are discussed in greater detail below: 
 

1. Off-trail (and in the immediate environs of the campsite) vegetation trampling 
could be increased by the existence of a campsite, especially if campers collect 
firewood and/or need to find places to defecate.  Such off-trail use could create 
new, non-designated foot paths that are then followed by other users, killing 
native vegetation and expanding the potential for exotic plant introductions.  Park 
management is attempting to decommission some old trails in the area, however 
there is not currently signage that these trail systems are now closed.  To mitigate 
for these impacts, establishment of regulatory and interpretive signage urging 
users to stay on the designated paths, respect the sensitivity of the meadow 
systems, and avoid decommissioned trails should be installed at trailheads and 
near the proposed campsite.  Also, properly signing which paths are designated as 
open would help users to limit off-trail hiking. 

 
2. Over-harvesting of downed wood for use as firewood in the surrounding forests 

could occur over time, reducing nutrient inputs to the forest soils and reducing 
wildlife habitat for woody debris dependent species.  To mitigate for these 
impacts, banning campfires may be necessary, or encouraging users to bring in 
(and carry out) their own wood for burning.   

 
3. The MKC area currently provides good habitat to a large suite of wildlife. It is 

presumable that wildlife species have adapted to human presence along the trail 
system in the area during regular park hours, however nocturnal wildlife may not 
be adapted to human presence and may be disrupted by nighttime human 
presence. This is especially true if campers make lots of noise at night and large 
campfires and/or human pets are present. Off-trail travel by humans and/or pets 
may be additionally disruptive to wildlife both during the day and night, and such 
activities could be increased by the existence of a campsite. To mitigate for the 
impacts of increased stress to the area’s wildlife, people should be required to 
keep noise levels down, keep any fires or open flames low, and keep pets on a 
leash and within close proximity to owners at all times.   

 
4. Camping parties will most likely use ignitable fuels and stoves to heat food at or 

near the campsite.  Campers might also smoke and/or engage in activities that 
could elevate human caused fire risks, including lighting fireworks or lighting 
candles at night.  Such activities could accidentally ignite wildfires during the 
summer months.  In some conditions, such fires could cause significant resource 
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damage across a high percentage of the Park’s landscape.  Banning campfires, 
candles, and fireworks in the area, and providing regulatory and interpretive 
signage urging users to be fire-wise with stoves, cigarettes, and ignition devices 
could help mitigate for these potentially immense environmental impacts. 

 
5. If a campsite is established, campers will require sanitation facilities. Because the 

nearest toilet facility is over ½ mile away, it is likely that campers will find sites 
for defecation within the surrounding forest before traveling ½ mile to the toilet.  
An increase in human fecal matter and toilet paper can be unsanitary, unsightly 
and can impact wildlife species that are disrupted and repelled (or attracted) by 
the smells of human feces.  Requiring users to pack out fecal matter may mitigate 
for this impact.  However, many users may refuse to pack out fecal matter, so the 
establishment of a pit toilet or outhouse would mitigate for this impact.  The 
establishment of a pit toilet or outhouse would be an additional development 
proposal, the impacts of which have not been evaluated under this survey and 
report. 

 
6. Black bear are known to reside around Mt. Kit Carson.  Campers that are sloppy 

or not considerate in how they store food overnight might attract bears to the 
campground area, increasing the chances for negative bear-human interactions.  
Providing a suitable and dedicated location and/or some “bear proof” canisters for 
users to store food overnight may mitigate this impact.  The establishment of bear 
proof canisters would be an additional development proposal, the impacts of 
which have not been evaluated under this survey and report. 

 
Appendix A provides the language provided to WSPRC for incorporation into the master 
plan EIS regarding the proposed primitive campground.  Additional mitigation measures 
are proposed in this statement. 

Priority Sites for Habitat Management and Restoration Activities 
Establishment of an annual monitoring program tracking the quackgrass invasions in the 
meadow, shrubland, and woodland communities is the most highly recommended 
restoration management activity for this area.  Quackgrass can be highly invasive in 
natural meadow environments and large uncontrolled infestations can heavily reduce 
and/or eliminate the presence of native forbs and grasses.  All areas mapped as having 
quackgrass infestations (Figure 21, page 43), and the adjacent non-infested areas, should 
be frequently (at least once per year) monitored to track for changes in quackgrass 
abundance and changes in native vegetation community attributes to see if the quackgrass 
is affecting the ecological integrity of the site.  If the invasions are proving to be reducing 
the presence of native biodiversity, it may be beneficial to lightly apply mechanical and 
chemical treatments to small scale test plots to track the efficacy of control methods in 
reducing quackgrass effects on native biodiversity.  Note that quackgrass eradication may 
not be the ultimate goal of control efforts, rather control mechanisms that prove to best 
conserve native biodiversity and enhance the ecological integrity of the environment 
should be preferential treatments.  Large-scale control efforts should not be conducted 
until adequate understanding of the ecological impacts of quackgrass infestations are 
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gained (through persistent monitoring) and proven control methods that limit the 
ecological effects of quackgrass while doing the least amount of disturbance to the 
existing natural communities have been determined through a test plot program.  
Appendix F provides useful introductory documentation provided by The Nature 
Conservancy (Batcher 2002) on the ecology, monitoring, and control of quackgrass 
infestations in natural areas.   
 
Monitoring for additional exotic plant infestations, particularly for increased presence of 
Dalmatian toadflax, or the introduction of orange hawkweed (Hieracium aurantiacum), is 
also recommended.  Manually removing (via hand pulling and/or digging) all Dalmatian 
toadflax occurrences in Polygons 14 and 16 is recommended soon, before the population 
expands. Spraying with chemical herbicides is not recommended due to potential 
negative impacts on surrounding native vegetation.  Hand pulled toadflax stems should 
be bagged and removed from the site. 
 
Limiting human use of areas currently not currently accessible by open trails will help 
maintain the quality of the area in providing good wildlife habitat where wildlife feels 
safe and insulated from human presence.  Providing interpretive signs that help visitors 
understand the importance of the meadows, their ecology, and the sensitivity of 
vegetation and soil resources to trampling could help limit future damage caused by 
recreational use of the area. 
 
It is recommended to cover the bare earth portions of Trail 140 passing through Polygon 
14 with erosion control weed cloth once that trail section is decommissioned.  This trail is 
located near to where some of the largest Dalmation toadflax, St. Johnswort, and 
quackgrass infestations occur.  Significant down-cutting of the trail bed in this area has 
occurred over time, and installing berms or woody debris structures to control water run-
off effects from snowmelt and rain events may help prevent further down-cutting. 
 
Conservation of the meadow environments may benefit from mechanical thinning and/or 
prescribed fire treatments that remove small and young trees within Polygons 7, 8, 9, 13, 
14, 18, 20, and 21.  If interfering with the invasion of forests into the meadows is a 
priority for WSPRC, in-depth planning and a review of potential impacts of treatments 
should be undertaken to make sure that the goals of such operations are understood, 
achievable, and that undesirable consequences such as increased exotic plant invasions 
and/or loss of wildlife habitat can be controlled or mitigated.  The meadow system is not 
currently in danger of being completely lost to forest encroachment this decade, and it is 
possible that current rapid climate change trends might reverse the trend of forest 
encroachment in the near future.  Given the uncertainty about the meadow systems long-
term fate, restoration treatments, if deemed desirable, should be planned out well in 
advance and based on further scientific research and field review. 
 
Lastly, reintroduction of fire to the MKC landscape via prescribed burning may benefit 
the ecological conditions of the Douglas-fir dominated woodlands.  Further study and 
analysis of the interaction and periodicity of wildfire in these woodland/meadow systems 
would greatly enhance our ability to specify whether these communities would benefit 
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from prescribed fire, and what type of prescribed fire implementation would produce 
desired results.  Currently this type of information is lacking in the scientific and natural 
resource management literature for the uncommon landscape conditions found in the Mt. 
Kit Carson analysis area. 

Conclusion 
The Mt. Kit Carson landscape is an important regional component to the conservation of 
biodiversity at the species, and ecosystem levels (and possibly the genetic level as well).  
The ecosystem conditions within the summit area are highly complex and dynamic, and 
as such many residual biological components reside within this area that may have once 
been more widespread in the region.  It is important to remember that ecosystem change 
is still occurring within this area, and there remains a potential that some of the more 
uncommon biological components (such as the green fescue – Idaho fescue meadows) 
could be lost via natural and/or man-made processes (i.e. drought, fire, development, 
exotic species introductions).  While sensitive, such components may also respond 
quicker and more positively to future changes in climate and disturbance cycles, given 
the diverse systematic and genetic memory contained within these residual biological 
components.  As such, protection and conservation of these biological resources should 
be made a priority in as much that effects from State Park management activities do not 
cause them undue harm or loss that would not otherwise naturally occur.  More studies 
and analysis are needed to adequately understand the history of ecosystem change in the 
area, and its relationship to climatic and terrestrial disturbance cycles (and the changes in 
frequency and intensity of these cycles as well).  It is recommended that WSPRC 
investigates creating a cooperative research program with institutions studying 
ecosystems and ecosystem change in order to better understand the complexity of the 
ecosystems in the MKC analysis area. 
 
GIS Products Produced 
Associated with this report are polygon layers created by PBI depicting the vegetation 
community types and vegetation conditions mapped in the project area.  The datasets 
have been converted into ESRI shapefile formats and provided to the WSPRC. The 
spatial datasets are complete with metadata meeting FGDC standards.  Refer to the 
associated metadata for descriptions and attribute definitions for each spatial dataset. 
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Appendix A.  EIS Language on the Proposed Back-
Country Campsite on Mt. Kit Carson 
 
AFFECTED ENVIRONMENT 
State Parks contracted a vegetation survey of the Mt. Kit Carson meadows and 
surrounding environments for the Mt. Spokane Master Plan update, including a general 
botanical survey, community analysis, and rare plant searches.  A technical report, titled 
2009 Vegetation and Habitat Assessment of the Mt. Kit Carson Meadows and Adjacent 
Habitats, provides maps and field data detailing the survey work and analysis for the 
entire meadow system and is available through the WSPRC.   
 
The Mt. Kit Carson summit area within Mt. Spokane State Park consists of subalpine-fir 
forests, subalpine woodlands, and open grassland meadow systems around 5000 feet in 
elevation (low subalpine).  No federally or state listed plant species are known to occur 
within the area.  The area provides good habitat to regional wildlife species that require 
meadow habitats, shrubland habitats, and/or natural forest edge habitat.  The particular 
mosaic of summit vegetation communities occurring on Mt. Kit Carson is unique in the 
Southern Selkirk Mountains region as non-developed summit systems containing natural 
meadow and woodland environments are quite rare in the area.  This unique mosaic has 
probably been maintained by a mixture of effects relating to sub-surface geology, soil 
conditions, wildland and anthropogenic fire, localized wind patterns, and snowfield 
dynamics. The surrounding forest communities include forest types identified by the 
DNR Natural Heritage Program as S2 (imperiled in the state because of rarity or other 
factors) and S3 (rare or uncommon in the state).  These include Subalpine Fir / Beargrass 
forests (S3) and Grand Fir / Mallow-leaf Ninebark forests (S2).  Globally imperiled 
and/or rare meadow communities (G2) occur, including Greenleaf Fescue - Idaho Fescue 
Herbaceous Vegetation (G2).  Exotic plant invasions in the meadow system are currently 
present in significant patches below the ridgeline and summit of Mt Kit Carson, but the 
ridgeline meadow system itself is relatively exotic species free.  However, quackgrass 
(Elymus repens) is present in the area and highly capable of expanding both its presence 
and cover given an increased occurrence of unnatural soil disturbances such as off-trail 
walking.  Maps, photos, and tables depicting the location and extent of these plant 
communities in the area, as well as maps illustrating the occurrence of exotic species are 
presented in the 2009 Vegetation and Habitat Assessment of the Mt. Kit Carson Meadows 
and Adjacent Habitats report.   
 
The creation of a new back-country tent site near the rock-outcrop summit area of Mt. Kit 
Carson has been proposed. Currently, park users have established a non-designated 
campsite with a fire-ring in this area, where they are sleeping on and trampling native 
vegetation and collecting downed wood from the surrounding forests.  To control the 
actions and impacts of overnight campers in the area, a designated campsite would be 
installed.  The footprint of this proposed tent site occurs where existing non-designated 
camping activities are taking place (an area of approximately 100 – 200 square feet).  
This is right along the 160 trail system, approximately 80 feet east from the rock-outcrop 
summit, and approximately 40 feet from the edge of the Subalpine Fir / Beargrass forest.  
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The tent site footprint is supposed to provide dedicated tent space for one to two (small) 
tents and could range between 100 – 200 square feet, including a fire ring made of local 
stones and rocks.  The tent site would be located within an edge environment that is 
predominately a woodland/meadow system where the footprint occurs.  The site could be 
classified as a small patch of Greenleaf Fescue - Idaho Fescue Herbaceous Vegetation 
(G2) or Spreading Phlox - Slender Mountain Sandwort Herbaceous Vegetation (G3) 
within an upper elevation Douglas-fir / Pinegrass woodland community (G5). Natural 
expansion of the nearby Subalpine Fir / Beargrass forest into the proposed tent site 
location seems to be occurring; therefore the site is truly in an edge system with no 
distinct plant community dominating the location of the development footprint.   
 
ENVIRONMENTAL CONSEQUENCES 
The primary issues associated with the creation of a back-country tent site include:  (1) 
effects of vegetation removal; (2) potential impacts on vegetation communities of 
conservation significance; and (3) effects of camping activities on vegetation resources 
and wildlife species.  In evaluating these effects several topics related to potential impacts 
were considered:  endangered plants and critical habitat, loss of native vegetation, 
invasive plants introduction with increased access and use, disruption of wildlife habitat, 
increased human caused fire risk, and habitat fragmentation. However, based on the lack 
of occurrence of designated critical habitat within the Mt. Kit Carson area, no adverse 
effects to federally threatened, endangered, or candidate plant and/or wildlife species, or 
federal species proposed for listing would occur as a result of implementing either of the 
alternatives.   
 
a. No Action 
The motivation behind the proposed campsite installation is based on the fact that 
negative environmental impacts are already occurring at the site due to illegal camping.  
In the current situation, in which camping rules are not enforced, further un-controlled 
damage to environmental resources will occur in a manner that has not been planned for 
or designed in park planning / management procedures. With stepped up enforcement, a 
no action alternative would prevent, with certainty, direct loss of native vegetation cover, 
because no vegetation would be required to be removed for establishment of the 
campsite.  However, in a situation in which there is failure to provide a controlled 
camping environment along with failure to enforce a no-camping policy, further 
undesirable resource impacts will occur.  These include loss of native vegetation cover on 
the same site as the proposed development, and un-controlled impacts to rare meadow 
communities as visitors continue to trample and camp on the existing native vegetation.  
A no action alternative may be as harmful, if not more harmful, to the environment given 
the current situation of non-enforcement on illegal camping.  The amount of impact and 
corresponding effect on the environment in a no action scenario is difficult to quantify 
given a lack of information on current non-designated camping trends.  The amount of 
area being impacted by non-designated camping seems to be about 100 to 200 square 
feet.  The area of current impact is a very minor component of the total area of rare plant 
communities around the summit of Mt. Kit Carson, yet it is an area of high visibility due 
to its proximity to the trails.  The existence of the current non-designated campsite 
provides a visual cue to all park users that walking and camping off of designated trails 



 59

and sites is permitted and this may propel some users to engage in such activities that 
normally they would not, thereby increasing harmful environmental effects.  It is likely 
that a very small user group is responsible for the current resource impacts and that 
outreach and regulation upon this user group could abolish non-designated camping 
activities.  Identification and regulation of the current user group and active surveillance 
of the site is the only sure way to prevent resource harm in a no action scenario. 
 
b. Proposed Action 
General Effects 
 
A small non-vegetated footprint (100 – 200 square feet) with compacted soils would be 
established within the meadow/woodland environment.  Overnight campers, their gear, 
and potentially their pets would be officially allowed within an area of previously low 
human activity, especially at night.  
 
Specific Effects 
 
Effects of Vegetation Removal 
Impacts would include loss of native herb and graminoid vegetation and increased soil 
disturbance.  The campsite footprint will require clearing all vegetation and woody debris 
within the campsite area (100 – 200 square feet) and grading the site to be smooth and 
flat.  Construction activities would be done by a work crew with hand tools.  Given the 
already flat nature and convexity of the terrain at the point of impact, accelerated erosion 
associated with increased water runoff is not expected.  No trees and/or shrubs of 
significant size are expected to be removed.  No known rare plants will be impacted.  
Impacts to wildlife habitat, due to vegetation removal, is expected to be insignificant.  
Increased disturbed soil could provide suitable conditions for exotic plant invasion. 
 
Effects on Vegetation Communities of Conservation Significance 
A very small portion of the globally rare meadow assemblages will be lost.  The portion 
to be lost occurs on the edge zone between multiple plant communities, and expansion 
and contraction of many of these communities is actively occurring on the site.  Current 
successional trends in the area suggest that this particular meadow site would be loss to 
forest encroachment within the next 50 – 100 years without the occurrence of wildfire. 
 
Effects of camping activities on vegetation resources and wildlife species 
The consequences of camping activities are anticipated to have the highest impact given 
this development scenario.  Anticipated activities being introduced and/or potentially 
increased within the area include:  1) increased trampling of native vegetation by 
overnight campers, 2) increased collection and loss of woody debris from surrounding 
forests, 3) impacts of nighttime human and pet noise and/or campfires on wildlife using 
the meadow environments, 4) increased chance of human-caused wildfire, 5) increased 
littering including human defecation and littering of used toilet paper in the surrounding 
area, and 6) increased opportunity for negative bear-human interactions due to the 
presence of improperly stored camp food. 
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Off-trail (and in the immediate environs of the campsite) vegetation trampling could be 
amplified by the existence of a campsite, especially if site users collect firewood and/or 
need to find places to defecate.  Such off-trail use could create new, non-designated foot 
paths that are then followed by other users, killing native vegetation and expanding the 
potential for exotic plant introductions.   
 
Over-harvesting of downed wood for use as firewood in the surrounding forests could 
occur, reducing carbon inputs for the forest soils and reducing wildlife habitat for woody 
debris dependent species. 
 
It is presumable that wildlife species have adapted to human presence along the trail 
system in the area during regular park hours, however nocturnal wildlife may not be 
adapted to human presence and may be highly disrupted by nighttime human presence. 
This is especially true if campers make lots of noise at night and large campfires and/or 
human pets are present. Off-trail travel by humans and/or pets may be additionally 
disruptive to wildlife both during the day and night, and such activities could be 
increased by the existence of a campsite. 
 
Camping parties will most likely use ignitable fuels and stoves to heat food at or near the 
campsite.  Campers might also smoke and/or engage in activities that could elevate 
human caused fire risks, including lighting fireworks or lighting candles at night.  Such 
activities could accidentally ignite wildfires during the summer months.  In some 
conditions, such fires could cause significant resource damage across a high percentage 
of the Park’s landscape. 
 
If a campsite is established, camping users will require sanitation facilities. Because the 
nearest toilet facility is over ½ mile away it is likely that campers will find sites for 
defecation within the surrounding forest before traveling ½ mile to the toilet.  An increase 
in human fecal matter can be both unsanitary and can impact wildlife species that are 
disrupted and repelled by the smells of human feces. 
 
Black bear are known to reside around Mt. Kit Carson.  Campers that are sloppy or not 
considerate in how they store food overnight might begin to attract bears to the 
campground area, increasing the chances for negative bear-human interactions.   
 
MITIGATION MEASURES  
 
The following mitigation measures would help offset some of the environmental impacts 
of the Proposed Action.   

 
 Keep the area of vegetation removal down to the smallest possible size. 
 Utilize mulch within the footprint of the campsite to minimize compaction of the soil 
and prevent establishment of exotic plants in the disturbed soils. 

 Use existing logs and/or branches to clearly mark the edges of the campsite footprint.  
Mulch might be added to help define the boundaries of the site, lessen impacts to the 
soil, and help to lessen the recruitment of exotic plant species. 
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 Allow stove only camping.  Do not allow open fires and firewood gathering.  Prohibit 
fireworks and candles in the park.  Provide information on safe stove cooking and 
cigarette disposal procedures.   

 Develop and enact annual monitoring and control measures of the meadow/woodland 
systems within 300 feet of the new campsite for new exotic/noxious species 
invasions. 

 Limit human traffic to existing designated trails and periodically patrol for 
enforcement.  Provide educational materials explaining sensitivity of site and need for 
all users to be “light on the land”. 

 Require pets to be on leash and within 15 feet of human owners at all times. 
 Require registration for campsite use and limit camper occupancy to 1 -2 small tents 
per night. 

 Require users to pack out feces and toiletries, or provide a designated pit toilet on the 
site (this would require additional environmental review as it is a significant 
additional development impact). 

 Provide a suitable and dedicated location and/or some “bear proof” canisters for users 
to store food overnight. 

 Use clear and visible signage at trailheads and possibly at the campsite to remind 
users of the rules regarding trail and campsite use. 

 Provide information to campers and hikers through interpretive signs about the 
sensitivity of meadow systems, and urge them to stay within designated paths. 
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Appendix B.  Mt. Kit Carson Survey Workplan 
 
From WSPRC Contract AE 709-191 
A meadow environment occupies approximately 90 acres on the south and 
westerly faces of Mt. Kit Carson (Figure 1). Hiking and mountain biking currently 
are permitted uses in and around the meadow. The meadow likely owes its 
existence, at least in-part, to historic fires suppressing tree growth. The potential 
exists to establish several back-country campsites adjacent to the meadow, 
along with select trails. WSPRC wishes to better understand the 
significance of the meadow habitat and its condition; potential environmental 
impacts associated with the development of nearby camping facilities; and, how 
to best manage this area with and without these camp sites. To inform the 
Master Planning process in this area, PBI will: 
 
• Map and characterize the vegetation associates in the meadow, rare plants, 
and wildlife habitat associated with the meadow and surrounding forest. 
• Evaluate impacts associated with proposed recreational developments and 
opportunities to minimize these impacts. 
• Investigate and describe the role of fire, soils, and other factors in the presence 
and persistence of the meadow. 
• Recommend management actions to enhance the quality and function of the 
meadow habitat. 
 
Vegetation communities will be map and characterized using the protocols 
outlined in the existing PSC 709-113 contract between WSPRC and PBI. Wildlife 
habitat attributes to be collected will be developed by PBI and approved by 
WSPRC prior to the initiation of field work. Deliverables will include a report that 
contains the following: 
 
• A description of the study area and the tasks, methodology and criteria used in 
completing the project. 
• Background information that describes the general vegetation cover in and 
around Mt. Kit Carson, and how the study area contributes to habitat connectivity 
/ diversity in the park. It is desirable that the description be accompanied by a 
map or photo showing general landscape habitat connections and recreational-
use patterns. 
• A description of each identified plant association(s) in the meadow, its 
distribution, conservation status, seral status, and characteristics and overall 
condition (see PSC 709- 113). In cases where a habitat is made up of a complex 
mosaic of small (less than 2 acre), closely-related associations, it may be 
necessary to name a plant association group – habitat type describing the 
component associations/type within the discussion of the larger group. When a 
plant community / association is an early to mid-successional community / habitat 
condition, it may be appropriate to describe basic community origin and future 
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trajectory. This might include an indication of the likely climax association, when 
appropriate and feasible. 
• Priority sites (spatially identified and described in text) where actions to restore 
or manage native plant associations or habitats are recommended and appear 
feasible. If you could choose areas for restoration, where would they be and what 
general methods would you recommend? 
• Identified and described occurrences of rare plant species (WNHP Rare Plant 
Sighting Form and GIS points / polygons indicating location) and indicate the 
current status of such species under state and federal programs. The report shall 
include the estimated population of the species at identified sites, any known 
threats to the species from existing conditions, and any actions recommended for 
protecting and managing the identified sites. The report shall also describe 
identified areas where such species are likely to occur but have not been 
identified. 
• Identified and described occurrences of invasive exotic plant species of 
particular concern. The report shall include recommended actions for removing 
or managing the spread of these species. 
• A list of all plant species that were found in the study area. The list shall include 
both the scientific and common names of each species. 
• Information specified above in a format that clearly links the report text to the 
required maps. 
• A discussion of the impacts associated with proposed recreational 
developments and opportunities to minimize these impacts. Also, recommended 
management actions to enhance the quality and function of the meadow habitat. 
• A list of references relied upon for the inventory, mapping and assessment. 
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Appendix C – Definitions of Vegetation Survey Data 
 
Legend: 
 
Site = name of locality of map project  
 
Polygon = number you put on map 
 
Name/Date  = your name / day-month-year completed polygon survey 
 
Photo roll/number = number of roll (on canister) and number of shot 
 
Survey intensity 
1 = walked or could see most of polygon (high confidence in survey data) 
2 = walked or could see part of polygon interior (moderate confidence) 
3 = walked perimeter or could see part of polygon interior (low confidence) 
4 = photo interpretation or other remote survey 
 
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”.  
 

Code Cover 
(%) 

Cover 
mid-pt 

0 0 0 
1 <1 0.5 
2 1-5 3 
3 5-25 15 
4 25-60 43 
5 60-90 75 
6 >90 95 

 
TOTAL VEGETATION COVER includes all vascular plants, mosses, lichens and 
foliose lichens (crustose lichens excluded they are considered rock); this never 
exceeds 100%. 
 
TREES, SHRUBS, GRAMINOIDS, FORBS, EXOTICS cover includes the space 
between leaves/branches. Each Life form category canopy cover must be 0-100%. 
Therefore, the sum of all life forms (layers) can exceed 100%. List most abundant 
species in each life form category; when trees are cored, note DBH, species, length of 
core, number of rings counted. 
 
SOIL SURFACE estimate to nearest % the following, the sum of the categories adds to 
100%  
Rock outcrop = exposed bedrock including detached boulders over 1m across  
Gravel/cobble = large fragments between sand and boulder  
Bare ground = exposed mineral soil 
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Mosses/lichens = nonvascular plant cover on soil 
Litter = includes logs, branches, and basal area of plants 
Describe in comments if there is wide variation in any category; note % standing water if 
it is persistent or characteristic of site. 
 
Logging 
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 
 
Stand Age 
1 = very young 0-40 yr 
2 = young 40-90 yr 
3 = mature 90-200 yr 
4 = old-growth 200+ yr  
5 = young with scattered old trees (2-10 old trees per acre)  
6 = mature with scattered old trees 
 
Agriculture  
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 to ground soil compaction or 
churning) 
2 = active moderate grazing (25-75% forage used) 
3 = active light grazing (lots of last years litter left) 
4 = no current, heavy past grazing 
5 = no current, 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) 
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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 
 
Recreation Use Severity 
1 = heavy use, abundant soil and vegetation displacement off trail/road 
2 = moderate use, frequent soil and vegetation displacement off trail/road 
3 = light use, little sign of activity off trail/road 
 
Recreation Use Primary Type 
1 = wheeled 
2 = hoofed 
3 = pedestrian 
4 = combination of above 
5 = other 
 
Hydrology 
1 = unaltered 
2 = altered; dams, dikes, ditches, culverts, etc 
3 = not assessed 
 
Plant Association (PA) = list all PAs encountered in polygon survey, in 
comments list source of name if not on provided key.  
 
Condition Rank of PA in key or estimate  
 
% of Polygon = your estimate  
 
Pattern = 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 
 
Exotic = primary species observed; secondary species observed. 
 
Plot Number = number of any plots established for EO (element occurrence), or 

other more detail sheets within polygon. 
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Appendix D – Ecological Condition Ranking System 
 
Ecological Condition Ranks 
When assessing conservation priorities and management decisions, it can be useful to 
rank natural communities into levels of ecological condition. For example, an 
unfragmented area with high native species diversity, absence of non-native species and 
little soil erosion often has greater conservation value than another area in the same 
habitat type that is fragmented, infested with weeds or has erosion problems. Likewise, 
areas with a lower ecological condition rank may be targets for restoration activities. 
 
The flowing ecological condition ranks were applied to vegetation polygons that were 
surveyed in this project: 

 
 Excellent Ecological Condition 

Areas in this class have very few non-native plants. The composition and structure of 
native vegetation in this condition class correspond to the natural range of variation 
characteristic to this habitat type. Old-growth conditions often exist. Species diversity of 
native plants and animals is often high relative to the natural community under 
consideration. Wildlife habitat conditions are optimal for species of conservation 
concern. Soil compaction, accelerated erosion and hydrologic alteration are absent. Direct 
signs of human-induced ecological stress is absent. Many rare plant and animal species 
may only exist within this condition class. 
 

 Good Ecological Condition 
Areas in this class have few non-native plants. The composition and structure of native 
vegetation in this condition class correspond to the natural range of variation 
characteristic to this habitat type. Old-growth conditions may exist , but have been 
subject to some human-induced stress. Species diversity of native plants and animals is 
moderately high relative to the natural community under consideration. Wildlife habitat 
conditions are adequate for species of conservation concern. Soil compaction, accelerated 
erosion and hydrologic alteration do not significantly impact the area. Direct signs of 
human-induced ecological stress are infrequent. Some rare plant and animal species may 
exist within this condition class. 
 

 Marginal Ecological Condition 
Areas in this class often have both native and non-native plants. The composition and 
structure of native vegetation in this condition class is altered from the natural range of 
variation characteristic to this habitat type. Old-growth conditions are absent. Species 
diversity of native plants and animals is lower than the two high condition classes. 
Wildlife habitat conditions may be adequate for some species of conservation concern, 
but not adequate for many. Soil compaction, accelerated erosion and hydrologic 
alteration may impact the area. Direct signs of human-induced ecological stress are 
frequent. Most rare plant and animal species are only infrequently encountered within 
this condition class. 
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 Poor Ecological Condition 
Areas in this class are often dominated by non-native plants. The composition and 
structure of native vegetation in this condition class is often dramatically altered from the 
natural range of variation characteristic to this habitat type. Old-growth conditions are 
absent. Species diversity of native plants and animals is often low. Wildlife habitat 
conditions are not adequate for most species of conservation concern. Soil compaction, 
accelerated erosion and hydrologic alteration often impact the area. Direct signs of 
human-induced ecological stress are frequent. Rare plant and animal species are seldom 
encountered within this condition class. 
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Appendix E – Definitions of Vegetation Community 
Ranks 
 
The following table defines the ranking system for plants and plant communities used by 
the Washington State Natural Heritage Program. 
 

Code Definition 

G1 
Critically imperiled throughout its range; extremely rare with five or fewer occurrences 
or very few remaining acres. 

G2 Imperiled throughout its range; rare with six to 20 occurrences or few remaining acres.

G3 
Either very rare and local throughout its range or found locally in a restricted range; 
uncommon with 21 to 100 occurrences. 

G4 
Apparently secure throughout its range, though it may be quite rare in some parts of 
its range, especially at the periphery; many occurrences. 

G5 
Demonstrably secure in its range, though it may be quite rare in some parts of its 
range, especially at the periphery; ineradicable under present conditions. 

S1 
Critically imperiled in Washington; extremely rare with five or fewer occurrences or 
very few remaining acres. 

S2 Imperiled in Washington; rare with six to 20 occurrences or few remaining acres. 

S3 
Either very rare and local in Washington or found locally in a restricted range; 
uncommon with 21 to 100 occurrences. 

S4 
Apparently secure in Washington, though it may be quite rare in some parts; many 
occurrences. 

S5 
Demonstrably secure in Washington, though it may be quite rare in some parts; 
ineradicable under present conditions. 

Q Under Review 
U Unknown 

NA Natural Heritage Rank not available 
NR Not Ranked 
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Appendix F.  Element Stewardship Abstract For 
Quackgrass 

 
Elytrigia repens var. repens (L.) Desv. ex B.D. Jackson 

Synonyms: Agropyron repens L. (Beauv.), Elymus repens (L.) Gould 
 

To the User: 
 
Element Stewardship Abstracts (ESAs) are prepared to provide The Nature 
Conservancy's Stewardship staff and other land managers with current management 
related information on species and communities that are most important to protect or 
control. The abstracts organize and summarize data from many sources including 
literature and from researchers and managers actively working with the species or 
community. 
 
We hope, by providing this abstract free of charge, to encourage users to contribute their 
information to the abstract. This sharing of information will benefit all land managers by 
ensuring the availability of an abstract that contains up-to-date information on 
management techniques and knowledgeable contacts. Contributors of information will be 
acknowledged within the abstract. 
 
For ease of update and retrievability, the abstracts are stored on computer at The Nature 
Conservancy. Anyone with comments, questions, or information on current or past 
monitoring, research, or management programs for the species described in this abstract 
is encouraged to contact The Nature Conservancy’s Wildland Invasive Species Program. 
 
 
This abstract is a compilation of available information and is not an endorsement of 
particular practices or products. 
 
Please do not remove this cover statement from the attached abstract. 
 
 
Author of this Abstract: Michael S. Batcher, Consulting Ecologist and Environmental 
Planner, 1907 Buskirk-West Hoosick Road, Buskirk, NY 12028, e-mail: 
mbatcher@netheaven.com. 
 
Edited by: Mandy Tu & Barry Meyers-Rice, The Nature Conservancy, Wildland Invasive 
Species Program, Dept. of Vegetable Crops & Weed Sciences, University of California at 
Davis, CA  95616, e-mail: bamrice@tnc.edu; phone: (530) 754-8891 
 
Edited on: 1/02 
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THE NATURE CONSERVANCY 
 

4245 North Fairfax Drive, Arlington, Virginia 22203-1606 (703) 841-5300 
 

SCIENTIFIC NAME 
 

Elytrigia repens var. repens (L.) Desv. ex B.D. Jackson  
 
Synonyms:  Agropyron repens L. (Beauv.)  
  Elymus repens (L.) Gould 
 
COMMON NAMES 
 
Quackgrass; couch grass; dog grass; quickgrass; scutch, quitch, twitch 
 
DESCRIPTION AND DIAGNOSTIC CHARACTERISTICS 
Elytrigia repens is an aggressive, cool-season, perennial grass that is native to Eurasia.  
E. repens spreads by both seeds and rhizomes, and its long running rootstocks extend 
through the soil and send up numerous shoots, forming a loose but tough sod.  This grass 
has a wide distribution and is one of the most difficult weeds to control in cultivated 
fields.  
 
Rhizomes of E. repens can grow 60 cm or more laterally from the main shoot before 
sending aerial stems, and can grow as deep as 20 cm.  Erect stems may reach heights of 
30 to 100 cm; decumbent stems are more common and usually grow just 0.5 to 2.0 cm 
high.  Culms are green to whitish in color, and are hollow at anthesis (when anthers and 
ovules are mature).  Leaves are rolled in the bud-shoot.  Blades are 3 to 10 mm wide, 8 to 
20 cm long, flat but slightly keeled at the base and sharp-pointed.  They are green and 
sometimes slightly glaucous, with the margins and upper surface harsh-scabrous.  The 
leaf sheaths are not compressed, and are not keeled.  They are pubescent (or rarely 
glabrous) with soft, short, erect or retrorse hairs, especially on the lower leaves, with 
overlapping hyaline margins. (This grass is extremely variable in the degree of hairiness 
of the blades and sheaths. The hairs are more noticeable on the young leaves in the spring 
than on those formed later in the season.)  Auricles are present in E. repens, and are 1 to 3 
mm long, slender, terete, clawlike and clasping.  Ligules are membranous, 0.5 to 1.0 mm 
long, obtuse, finely tooth-fringed, ciliolate or entire.  Spikes are erect, 8 to 17 cm long, 
one spikelet per node, the middle internodes 4 to 7 mm long.  Rachis joints are usually 
flat on one side and rounded on the other.  Spikelets are 10 to 28 mm long, with 3 to 8 
flowers that disarticulate (separate) below the glumes.  Glumes are half as long as the 
spikelet, 5 to 7 veined, lanceolate, acute and have an awn that is 0.5 to 4 mm long.  
Lemmas are 7 to 10 mm long, 5-veined, glabrous to apically scaberlous, tapering to a 
point or a short, straight awn to 5 to 10 mm long.  Anthers are 4.0 to 5.5 mm long. Seeds 
are lance-shaped, and are 8 to 9 mm long (Gleason and Cronquist 1991; Werner and 
Rioux 1997). 
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E. repens can be distinguished from many other grasses by its prominent pale yellow or 
straw-colored rhizomes with a tough brownish sheath at each joint.  The sheathed joints 
give the rhizomes a scaly appearance.  The presence of rhizomes also distinguishes E. 
repens from Elytrigia spicata, E. elongata, and the closely related Agropyron cristatum, 
all of which are tuft-forming and without rhizomes.  E. repens may be distinguished from 
E. dasystachya by the longer internodes (7-12+ mm) on E. dasystachya spikes, from E. 
smithii  by the latter’s strongly ridged and furrowed leaf blades, and from E. pungens by 
the latter’s pithy culms at anthesis. 
 
 
PEST WEED STATUS 
E. repens is listed as a noxious weed in Canada and in the U.S. states Arizona, Kansas, 
Michigan, South Dakota, Utah and Wyoming.  
 
STEWARDSHIP SUMMARY 
E. repens is an invasive grass found in numerous natural terrestrial grassland 
communities as well as in agricultural fields in the temperate region of North America.  
E. repens is found primarily in open areas with moderate to high nutrient levels such as 
agricultural fields, lightly grazed pastures, and waste places.  It is early successional, and 
can invade gardens, yards, crop fields, roadsides, ditches, and other disturbed, moist 
areas.  E. repens can also colonize mixed-grass prairies and  open woodlands.  It tolerates 
a variety of soil types, including saline conditions, but grows most vigorously in soils of 
pH 6.5-8.0.  E. repens will dominate fields for several years after abandonment, but will 
not tolerate shade.  In western North America, E. repens invades wet meadows, wetland 
borders and other low-lying wet areas of grasslands and prairies. 
 
E. repens can form extensive rhizomes that enable it to compete strongly with cultivated 
crops and native grasses and forbs in prairies and grasslands.  It can exclude the 
regeneration of native woody species where it forms dense stands.  It may also hinder the 
restoration of cropland, rangeland, pasture, and native grasslands.  E. repens consumes 
soil moisture and key nutrients (N, P, K) which it removes from the soil during the 
growing season.  As a cool-season grass that can photosynthesize and grow during early 
spring, E. repens can suppress species that photosynthesize and grow during the later, 
warmer part of the growing season.  E. repens has also been shown to produce 
ethylacetate extracts that may be exuded from its shoots and root exudates and which 
may be allelopathic.  Cyclic hydroxamic acids and several other phytotoxins were 
identified as important allelopathic constituents (Friebe et al. 1995).  Such phytotoxins 
can suppress the growth or reproductive vigor of competing plant species. 
 
Successful control measures for E. repens currently include applying herbicides, burning, 
tilling, and combinations of these three methods.  The following herbicides have been 
used successfully for control: Assure II (quizalofop-P), Fusilade DX (fluazifop-P), Fusion 
(fluazifop-P + fenoxaprop-P), Poast (sethoxydim), and Select (clethodim) are all selective 
post-emergence controls for annual and perennial grasses; Accent (nicosulfuron) and 
Roundup Ultra, Roundup Ultra RT, and Touchdown (glyphosate) are non-selective post-
emergence controls.  Herbicides are applied in the spring or fall when E. repens is 15-20 
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cm tall and actively growing.  A mix of tilling and herbicide application can also be used 
for good control results.  Burning E. repens on a biennial schedule for several years has 
been effective against this species.  Control of E. repens in croplands is generally 
accomplished through tillage, in both the spring and fall if possible, which breaks up 
rhizomes and forces plants to use reserves to regenerate.  Field studies indicate that when 
using tillage alone, at least two years of tilling are needed for complete control.  Heavy 
pasturing or mowing before tilling will also aid in its control.  
 
RANGE 
E. repens is a widespread plant and is found on a number of continents and different 
countries.  It is native to Eurasia (temperate Europe and Central Asia: Afghanistan, India, 
Pakistan), but can be found in parts of South America (Argentina and Chile) and in 
Australia, New Zealand and Indonesia  (Holm et al. 1977).  It is widely distributed across 
North America, and is especially invasive in grass prairie and/or wetlands of western 
North America. Werner and Rioux (1977) report that E. repens is found in every state in 
the U.S., and in Canada from Newfoundland to British Columbia.  In North America, E. 
repens is reported in National Heritage Program databases from: Alaska, Alberta, 
Arizona, Arkansas, British Columbia, California, Colorado, Connecticut, Delaware, 
District of Mackenzie (Northwest Territories), Great Smoky Mountain National Park, 
Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Labrador (Newfoundland), Maine, 
Manitoba, Maryland, Massachusetts, Michigan, Minnesota, Missouri, Montana, 
Nebraska, Nevada, New Brunswick, New Hampshire, New Jersey, New Mexico, New 
York, Newfoundland Island (Newfoundland), North Carolina, North Dakota, Nova 
Scotia, Ohio, Oklahoma, Ontario, Oregon, Pennsylvania, Prince Edward Island, Quebec, 
Rhode Island, Saskatchewan, South Dakota, Tennessee, Utah, Vermont, Virginia, 
Washington, West Virginia, Wisconsin, Wyoming, and the Yukon Territory.  
  
IMPACTS AND THREATS POSED BY ELYTRIGIA REPENS 
E. repens can invade disturbed old agricultural fields as well as natural areas such as wet 
prairies or riparian corridors.  E. repens is an early successional species, and thus declines 
in abundance may occur with time without active management, but there have so far not 
been any reports of decreases in abundance over time with no active management.  On 
TNC preserves, E. repens has invaded mesic ecotones (transition areas) between riparian 
and upland prairies, previously farmed and grazed areas, old home sites, and wet prairie 
sites with altered hydrologies.  Once established, E. repens is able to outcompete and 
exclude native vegetation, resulting in an overall loss of biodiversity. 
 
E. repens forms extensive rhizomes that compete strongly for water and nutrients with 
cultivated crops and native grasses and forbs in prairies and grasslands.  It can also 
exclude the regeneration of native woody species where it forms dense stands.  It may 
hinder the restoration of cropland, rangeland, pasture, and native grasslands.  E. repens 
consumes soil moisture and key nutrients (N, P, K) which it removes from the soil during 
the growing season.  As a cool season grass that can photosynthesize and grow during 
early spring, E. repens can suppress species that photosynthesize and grow during the 
warmer part of the growing season.  E. repens has also been shown to produce 
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allelopathic extracts from shoots and root exudates which can suppress the growth or 
reproductive vigor of competing plant species (Friebe et al. 1995). 
 
HABITAT 
E. repens is found primarily in open areas with moderate to high nutrient levels such as 
agricultural fields, lightly grazed pastures and waste places.  It invades gardens, yards, 
crop fields, roadsides, ditches, and other disturbed moist areas.  E. repens can also 
colonize mixed-grass prairies and open woodlands.  E. repens can grow on a variety of 
soil types, but prefers medium textured soils.  E. repens can be found on organic soils and 
chalk, but cannot tolerate low pH or rock outcrops.  E. repens grows best in soils of pH 
6.5-8.0 (Werner and Rioux 1977).  It has also been found in some saline conditions 
(Holm et al. 1977).  E. repens will dominate fields for several years after abandonment 
but cannot tolerate shading.  Permanent pastures have not been extensively invaded by E. 
repens, perhaps because of selective feeding by grazers (Werner and Rioux 1977).  
  
ECOLOGY AND BIOLOGY 
E. repens is an early seral dominant in disturbed areas.  Its ability to maintain high 
growth rates through cool periods of the year, its dependence on vigorous vegetative 
reproduction, and its production of allelopathic toxins, all contribute to its high level of 
competitiveness (Werner and Rioux 1977). 
 
Reproduction 
E. repens is wind-pollinated and self-sterile.  Seed production is generally 25 to 40 seeds 
per plant, but can range from 15 up to 400 seeds per culm.  Alternating temperatures are 
required for germination (15°  to 25° C diurnal fluctuations).  There is no after-ripening 
period.  Seeds may remain dormant in the soil for 2 to 3 years.  Seeds can remain viable 
after passing through the digestive systems of many domestic animals.  Seed dispersal 
mechanisms are unknown (Werner and Rioux 1977).  
 
Vegetative reproduction is more important than reproduction by seed for E. repens 
(Werner and Rioux 1977).  Rhizome growth begins from April to May, and aerial shoots 
elongate into culms.  At this time, new rhizomes form near the soil surface.  These new 
rhizomes form apical buds in June and July and will eventually also become aerial 
shoots.  This process continues to mid-fall.  Rhizomes are generally dormant in June and 
activity begins again in the later part of summer to early fall. 
 
E. repens flowers from June through August, depending on local climate conditions.  
Optimum temperatures for growth are between 20° and 25° C, with no growth occurring 
below 2° C or above 35° C.  Primary rhizome growth begins in late May or early June and 
then again in September and October.  Rhizome growth seems to be favored by low 
temperatures (10° C) and long days (18 hours).  Rhizomes of E. repens can survive 
temperatures as low as –17° C (Stoller 1977).   
 
Root Growth 
In experimental studies, rhizomes planted in the fall produced new rhizomes and tillers 
by the following May.  Rhizomes generally occur in the upper 10-15 cm of soil, although 
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in experiments productivity was optimized when rhizomes were planted at depths of 2.5-
7.5 cm.  Surface shoots can be killed by frosts.  Food reserves within the plant appear to 
fall to minimum during late spring and also during regeneration after tilling (Holm et al. 
1977).  
 
ECONOMIC AND OTHER USE 
E. repens provides cover for numerous small rodents, birds, and waterfowl in grassland 
systems (Kirsch and Higgins 1976).  Many palatable hybrid crosses of E. repens and 
other species have been developed and planted for livestock.  The total crude protein 
content of E. repens is comparable to timothy (Phleum pratense) and to alfalfa 
(Medicago sativa) (Werner and Rioux 1977; Marten et al. 1987).  E. repens has been 
rated fair in energy value and poor in protein value.  The species is effective in stabilizing 
steep slopes and sandy soil areas.  E. repens is one of the most effective species for 
reclaiming nutrients from sewage effluent sprayed on fields (Werner and Rioux 1977).  
E. repens has been used to revegetate mine tailings in Nova Scotia (Warman 1988). It is 
not a recommended species for such uses in the U.S. (Wasser 1982).  
 
MANAGEMENT 
 
Potential for Restoration of Invaded Sites 
Elytrigia repens has unusual reproductive vigor and is moderately adaptable.  There is 
little literature to indicate that in North America, pests or predators appreciably effect E. 
repens populations.  The species is widespread and occasionally locally abundant.  In 
natural areas or wildlands, the application of selective herbicides can reduce populations 
of desirable native grasses.  An exception is spring applications of herbicides to control 
E. repens which may have little effect on warm season bunchgrasses as they are not yet 
actively growing.  The potential for large-scale restoration of wildlands infested with E. 
repens is probably low to moderately low, unless the infested area is tilled, treated with 
herbicide, and reseeded, or unless large-scale, resource intensive prescribed burn 
programs, coupled with herbicide and other restoration programs are implemented.  If 
attacked early, wildlands only recently colonized by E. repens, have a moderate to high 
potential for restoration. 
  
Herbicide 
The following herbicides have been used successfully for E. repens control: Assure II 
(quizalofop-P), Fusilade DX (fluazifop-P), Fusion (fluazifop-P + fenoxaprop-P), Poast 
(sethoxydim), and Select (clethodim) are all selective post-emergence controls for annual 
and perennial grasses; Accent (nicosulfuron) and Roundup Ultra, Roundup Ultra RT, and 
Touchdown (glyphosate) are non-selective post-emergence controls.  
 
Herbicides are applied in the spring or fall when E. repens is 15-20 cm in height and 
actively growing.  Five herbicides (cloproxydim, fluazifop, haloxyfop, quizalofop, and 
sethoxydim) were compared from 1984 to 1988 for controlling E. repens within different 
crop competition and tillage conditions.  Crop competition usually augmented E. repens 
control with the herbicides. Without crop competition, haloxyfop and quizalofop were 
more effective than the other herbicides in conventional tillage.  In a conventional tillage 
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situation, the herbicides ranked in order of decreasing effectiveness as follows: 
quizalofop, haloxyfop, fluazifop, cloproxydim, and finally sethoxydim.  In a zero-tillage 
situation, none of the herbicides reduced E. repens significantly (Harker and O'Sullivan 
1993).  
 
Gary Haase at TNC’s Kitty Todd Preserve in Ohio reported that glyphosate (tradename 
RoundUp) applied at 5% provides excellent control.  He also reports that the herbicide 
fluazifop-p (tradename Fusilade) provides good control when applied at a rate of 1 quart 
Fusilade + 2 quarts crop oil (adjuvant) to 50 gallons of water.  He adds that Fusilade is 
easier to use than Roundup, because it kills only grasses, and if sprayed early enough, it 
seems not to affect warm-season grasses (Randall and Meyers-Rice, unpubl.). The use of 
herbicides should be followed with plantings of species that are strongly competitive with 
E. repens. 
 
Darren Borgias of TNC’s Ewauna Flat Preserve in Oregon, however, reports that the 
herbicides glyphosate, sethoxydim, and fluazifop, had little to no effect on controlling E. 
repens.  He adds that his application of these herbicides may have been to late in the 
season to be effective.  He suggests perhaps trying these herbicides earlier in the season, 
during active growth. 
 
Grasses and other forage crops will not eradicate E. repens, but when it is in competition 
with these crops, E. repens roots grow near the surface.  A mix of tilling and herbicide 
can then be used.  First thoroughly disc the infested area to the lowermost root depth of 
E. repens in early October but before a hard frost, and then use an herbicide such as 
Roundup for best control (Crop-Net Website).  
 
Prescribed Burning 
Gary Haase (TNC-Ohio) reports that burning was not effective in controlling the spread 
of E. repens.  Burning on a repeated or biennial schedule for several years, however, has 
been effective in eradicating E. repens in some cases.  Species that grow early in the 
season, including cool-season grasses such E. repens, should suffer greater damage from 
early spring burns than species that grow in the mid-growing season (e.g., warm-season 
grasses) (Howe 1995).  Further, since cool-season grasses can grow in the fall following 
summer dormancy, fall burns might also help reduce undesirable cool-season grasses 
(Risser et al. 1981).  In experimental treatments that compare the results of early spring 
and growing season burns in Wisconsin, E. repens declined most significantly following 
repeated early spring (March and April) burns (Howe 1995).  A May burn in oak 
savannas in Wisconsin significantly reduced E. repens biomass and cover and halted 
flowering.  Similar reductions in biomass and cover have been shown for other areas.  In 
some cases E. repens cover increased following fire.  Five annual late April to early May 
burns in Minnesota resulted in a decrease in E. repens height, but in an increase in cover.  
Plant vigor was reduced and flowering stopped, but E. repens continued to spread to 
adjacent areas.  May and June burns on North Dakota grasslands reduced E. repens in the 
first post-burn season, but it recovered to almost pre-burn levels by the second post-burn 
season (Fire Effects Information System [Online] 1996).  Following a late June fire, E. 
repens showed a slight increase in cover, height, shoot density, production, and 
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flowering.  Wisconsin grassland fires in March caused an increase in seed production by 
July and August (Halvorsen and Anderson 1983).  
 
Environmental/cultural control 
Control of E. repens in croplands is generally accomplished through tillage, which breaks 
up rhizomes and forces plants to use reserves to regenerate.  Field studies indicate that 
two years minimum, are needed for complete control using tillage alone (Limieux et 
al.1993).  For control in field-size infestations, tilling should be done in the fall using a 
plow, disc or cultivator (taking care to not spread rhizome parts from field to field).  In 
the spring, tilling should be repeated when topgrowth approaches 5 cm.  In moist years, a 
cultivator followed by a cable weeder or oscillating harrow can be used to lay the 
rootstalks on the surface.  If the year is too wet for tillage, infestations should be mowed 
or grazed to prevent seed production.  Heavy pasturing or mowing before tilling will aid 
in eradication.  
 
In Oregon, altered hydrology may have facilitated the invasion of new habitats by E. 
repens.  Darren Borgias (TNC-Oregon) suggests that perhaps by restoring natural flow 
and historical hydrological regimes, that E. repens invasion may be controlled. 
 
Management Programs 
E. repens has received a great deal of attention for control in croplands, but little 
published material exists on the control of this weed in wildlands. There is also a large 
body of work (Fire Effects Information System [Online] (1996)) on prairie and grassland 
management in which fire management is used to restore or maintain native grasslands. 
However, such management has generally been directed toward reducing a number of 
invasive species, and not just E. repens. 
 
ELYTRIGIA REPENS MANAGEMENT ON TNC PRESERVES 
In Idaho’s Silver Creek Preserve, E. repens has infested over 100 acres.  It has invaded 
old agricultural fields, and is invading the land between riparian and upland habitats.  As 
of the 1998-1999 TNC Weed Survey, no active management has been done to control the 
spread of E. repens at the Silver Creek Preserve.   
 
In Oregon’s Ewauna Flat Preserve, Darren Borgias (TNC-SW Oregon Steward) noticed 
that an altered hydrology regime may have facilitated the invasion of new habitats by E. 
repens.  Darren reported that cutting and burning slows the growth of E. repens in the 
following year, and that applied herbicides (Roundup, Sethoxydim, and Fluazifop) had no 
effect on controlling this weed.  The timing of herbicide application may have been too 
late to be beneficial. 
 
Gary Haase, of Ohio’s Kitty Todd Preserve, reported that burning was not effective in 
controlling the spread of E. repens, but the use of herbicides was extremely effective.  
Roundup at 5% was successful at killing E. repens, and Fusilade (0.5%) was also very 
effective, as well as easy to use since it is a grass-specific herbicide.  He used 1 quart of 
Fusilade + 2 quarts of crop oil + 50 gallons of water, and reported that it was about 80% 
effective at controlling E. repens.  He added that herbicide was the only viable option for 
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controlling E. repens, and that if spraying occurs early enough in he growing season, 
native warm-season grasses will be left unaffected. 
 
TNC Contacts: 
 
Darren Borgias  
Southwest Oregon Preserves 
(541) 488-4485 
dborgias@tnc.org 
 
Gary Haase  
Kitty Todd Preserve, Ohio 
(419) 867-1521 
ghaase@tnc.org 
 
Stephanie Swift 
Silver Creek Preserve, Idaho 
(208) 788-7910 
silvercreekp@sunvalley.net 
 
MONITORING 
As E. repens is an early successional species, declines in abundance may occur in time 
without active management.  Where management actions are being measured, monitoring 
of both the target species or species components of the target community should be 
undertaken along with monitoring of E. repens.  In natural areas management, monitoring 
programs will likely measure both changes in abundance of E. repens with changes in 
abundance of species or changes in community attributes that are the targets of 
management.  Such programs should have explicit objectives that can be measured and 
that are meaningful from both a biological and management standpoint.  These objectives 
may vary depending on the abundance of E. repens and other invasives.  For instance, the 
objective of managing a grassland with 40% cover of E. repens may be to reduce cover to 
20%, while the objective for an area with cover of 10% may be to prevent an increase of 
more than 10% of total cover (20% total).  Monitoring the status of other conservation 
targets such as invertebrates dependent on specific food sources may be more important 
than tracking invasives.  In general, the objectives of monitoring should track those of 
management.  
 
In terms of effort (number of plots established and monitored), transects or long, linear 
plots laid lengthwise across known environmental gradients are usually more effective in 
providing sufficient statistical power to determine change than square or broadly 
rectangular or otherwise regularly shaped quadrats.  Analyses of plant species 
composition and abundance can be simplified by (1) collecting data on abundance of 
dominant species; (2) collecting data on all species and pooling data on less abundant 
species; and (3) pooling data on species by placing them in guilds (invasive grasses, 
invasive legumes, native grasses, etc.).  
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While generally a research technique, measuring change or lack thereof in control 
(unmanaged) areas can be an effective way of assuring that changes are actually the result 
of management and not from other factors.  Since E. repens is an early successional 
species, declines in abundance may occur with time without management, as mentioned 
previously, although there have been no documented cases of naturally occurring declines 
in abundance. 
 
The development of a monitoring program is highly individualized to each situation.  If 
you need assistance or have questions regarding how to start or maintain a monitoring 
program, contact John Randall, TNC’s Weed Specialist at (530) 754-8890 or 
jarandall@ucdavis.edu, or Bob Unnasch, TNC’s Director of Ecological Monitoring at 
(208) 343-8826 or bunnasch@tnc.org. 
 
RESEARCH 
More specific research is needed on the impacts of E. repens on native grassland and 
prairie plants and animals and on alternative methods of control of E. repens, such as 
mowing and fire management, especially where those techniques are used for the 
management of rare species and unique natural communities.  Control efforts followed by 
the introduction of field crops have been effective; research on similarly following 
control efforts with native species planting is needed. Further research is also needed on 
the effects of herbicides on native species that are conservation targets. 
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