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Disclaimer

This Conservation Assessment was prepared to compile published and unpublished information on the Sickle-pod Rockcress, Boechera atrorubens.  This assessment does not represent a management decision by the USDA Forest Service (Region 6) or Bureau of Land Management for Oregon and Washington.   Although we used the best scientific information available and appropriate experts were consulted in preparation of this document, we expect that new information will be forthcoming. We ask that readers and researchers contact the Interagency Special Status and Sensitive Species Conservation Planning Coordinator in Portland, Oregon, with any new information, via the Interagency Special Status and Sensitive Species Program website at http://www.or.blm.gov/isssp/. 
Executive Summary

Species and Taxonomic Group
The Sickle-pod Rockcress, Boechera atrorubens [syn. Arabis sparsiflora var. atrorubens) is in the mustard family, Brassicaceae.
            Management Status

The Sickle-pod Rockcress is a Forest Service and Bureau of Land Management (BLM) Sensitive species in Oregon. Not listed in Washington. Natural Heritage Program List 2 and ranked S2 for Oregon, not yet ranked (SNR) for Washington, Global Rank G5T3.  Detected on the Mt. Hood National Forest and the Columbia Gorge National Scenic Area; suspected on Prineville BLM District and Umatilla National Forest (NatureServe 2014; USFS-BLM 2015).

Range and Habitat
The known global range for this species is limited to eastern Washington, north-central Oregon, western Idaho, and British Columbia. It occurs mostly on mid-elevation rocky summits and sandy-loam slopes in sage brush and open ponderosa pine stands (FNA 2008; CPNWH 2014; USFS-NRIS 2014).
Threats

Not much is known about this species’ microsite requirements and response to disturbance. Threats may include invasive plant species, livestock grazing, timber and fuels management activities, and off-road vehicle use.
Management Considerations

Until this species’ habitat and response to disturbance are better understood, management activities that alter the habitat where found should be minimized. Noxious weeds, rock quarry development and mining operations should be managed to protect populations.
Research, Inventory, and Monitoring Opportunities

Study habitat, known site population sizes, and response to disturbance. Since this species has been observed to benefit from some disturbance, determine disturbance threshold and requirements. Study the effects of invasive plants on populations.  Set up monitoring at population sites; are population numbers affected by changes in seasonal weather patterns, such as precipitation, leading to changes in soil moisture availability?
Introduction
Goal

The goal of this Conservation Assessment is to summarize existing biology, ecology, known site, and threat information for the Sickle-pod Rockcress (Boechera atrorubens) to help guide management of this species on federal lands. Information gaps and management considerations will also be summarized to guide research for this species and guide management activity options within its habitat.  

There is conservation concern for the Sickle-pod Rockcress because of its limited range and global rarity. Federal management for this species follows Region 6 Forest Service Sensitive Species and Oregon/Washington Bureau of Land Management (BLM) Special Status Species policy.  For BLM administered lands, the Special Status Species policy details the need to manage for species conservation. Region 6 policies require the agency to maintain viable populations of all native and desired non-native wildlife, fish, and plant species in habitats distributed throughout their geographic range on National Forest System lands. Management “must not result in a loss of species viability or create significant trends toward federal listing” (FSM 2670.32) for any identified sensitive species.

Scope

The geographic scope of this assessment includes the known, suspected, and historical range of the Sickle-pod Rockcress within Oregon and Washington. Emphasis is on federal lands but, due to the limited range of this species, non-federal lands will be included as well. Management considerations suggested in this document apply to populations within those administrative units.  

This assessment summarizes existing knowledge of the Sickle-pod Rockcress. A small amount of new information has been generated regarding this species in the last few years, especially with respect to distribution, habitat, and genetic structure.  Information updates will be necessary to keep this assessment current. Threats discussed in this document are those currently known or suspected, and may change with time. Management considerations may be applied to specific locales, though some large-scale issues such as population connectivity and range-wide concerns are listed. Uncertainty and inference are acknowledged where appropriate, though care has been taken to eliminate speculation or unsubstantiated statements from this document.
Management Status
The Sickle-pod Rockcress is a Forest Service and BLM Sensitive species in Oregon. It is not listed as Sensitive in Washington.  It is on the Natural Heritage Program List 2 and ranked S2 for Oregon, not yet ranked (SNR) for Washington, with a Global Rank of G5T3.  In Oregon, the species has been detected on Mt. Hood National Forest and the Columbia River Gorge National Scenic Area.  Prineville BLM District and the Umatilla National Forest suspect the species to occur there. (NatureServe 2014; USFS-BLM 2015).
Classification and Description

Systematics and Synonomy
Kingdom: Plantae  

Division: Magnoliophyta 

Class: Magnoliopsida 

Order: Capparales

Family: Brassicaceae 

Scientific name:  Arabis sparsiflora var. atrorubens (Suksd. ex Greene) Rollins;   

                           Boechera atrorubens (Suksd. ex Greene) Windham & Al-Shehbaz
Common name: Sickle-pod Rockcress
Brassicaceae, the mustard family, contains about 3200 species and 350 genera (Rollins 1993; Watson and Dallwitz 2013). Members of the Brassiacacae are mostly recognized by the cruciform (cross-shaped) corolla, tetradynamous (4 long and 2 short) stamens, and silique fruit (long, slender, two-parted pod) (Hall et al. 2002). The Arabis group is complex and problematic, especially with the genus name Boechera that some thought to be a synonym. Löve and Löve (1976) separated Boechera from Arabis. Molecular analyses in the 2000’s further suggested that the two genera were each distinct entities (Koch et al. 2001; Mitchell-Olds et al. 2005). 
Sickle-pod Rockcress was collected in 1892 by Wilhelm Suksdorf, who identified it as Arabis atriflora (Harvard Herbarium GH 00018783). It was published by E. L. Greene in 1893 as Arabis atrorubens (Greene 1893). Further work on Brassicaceae was published by R. C. Rollins in 1936, which then placed it as a subspecies of Arabis sparsiflora: A. sparsiflora var. atrorubens (Rollins 1936). More recent cladistics work using molecular data suggests that Sickle-pod Rockcress belongs in the genus Boechera and is best fit as B. atrorubens (Windham and Al-Shebaz 2006). 
Species Description

Boechera atrorubens (Sickle-pod Rockcress) can generally be described as a short-lived perennial herb with a rosette of basal leaves and few to abundant, shorter cauline leaves up the stem and purplish flowers.  Plant sizes range from 0.8 to 6 dm (3 to 24 in). There is usually one stem per caudex branch, arising from center of rosette near ground surface, which is sparsely pubescent proximally from short-stalked, simple, 2 rayed trichomes that are 0.1-0.15 mm; the stem is glabrous distally. The basal leaves are oblanceolate, 4-10 mm wide, margins usually dentate, not ciliate, and surfaces are densely pubescent from short-stalked 3 or 4 rayed trichomes that are 0.1-0.2 mm. The cauline leaves have blade auricles that are 1-4 mm and number from 7 to 25, concealing the stem proximally; blade, surfaces of distal-most leaves are glabrous. The inflorescence is a 6 to 20 flowered raceme, which is usually unbranched. The fruiting pedicels are ascending, usually straight, 5 to10 mm, glabrous or pubescent, and trichomes are spreading and simple. The flowers are ascending at anthesis, the sepals are pubescent, and the petals are dark reddish purple (drying indigo), 7 to 9 × 1.5 to 2 mm, and glabrous; the pollen are ellipsoid. The fruits are glabrous, (4) 6 to12 cm × 1.7 to 2.2 mm, ascending, have parallel edges, have 80 to 100 ovules per ovary, and a 0.2 to 0.5 mm long style. The seeds are uniseriate, 1.2-1.7 × 0.9-1.2 mm, with a distal and lateral 0.1 to 0.2 mm wing.
The Sickle-pod Rockcress is similar to other members of Boechera (B. arcuata and B.

sparsiflora), but B. atrorubens can be easily separated by its much shorter (0.1 to 0.2mm), non-overlapping trichomes on leaf surfaces and the purplish flowers that turn indigo with age (Windham and Al-Shehbaz 2006). 
Biology and Ecology

Life History and Reproductive Biology
The genus Boechera is a complicated taxon group with enormous polymorphism, many apomictic and polyploid members, and rampant hybridizing (Dobes et al. 2007; Windham et al. 2004). The diploid Boechera members are each morphologically distinct; however, many are known to hybridize whenever they come into contact, and these hybrids become stable reproductive entities via apomixis and polyploidy (Windham and Al-Shehbaz 2006). Boechera species have a base chromosome number of x = 7 (Bailey et al. 2006) and, according to Böcher (as cited in Aliyu 2010), are characterized by sexual diploid and apomictic diploid and polyploidy forms (mostly 2n = 3x = 21). Boechera atrorubens appears to be no exception, as it is known to hybridize with B. retrofracta and B. stricta. (Windham and Al-Shehbaz 2006). Currently, however, no information exists on whether any B. atrorubens hybrids have become reproductive populations like other Boechera species.  

Flowering usually occurs April through May, and members of this genus are usually pollinated by bees, moths, and butterflies.

Range, Distribution and Abundance
The global known range for Boechera atrorubens is from British Columbia, down the Washington Cascade crest to Mt. Hood, Oregon and eastward into western Idaho (CPNWH 2014; USFS-NRIS 2014; Fig 1; Table 1). Most of the sites occur in eastern Washington, of which there are about 63, and have been found in Asotin, Chelan, Garfield, Grant, Kittitas, Klickitat, Whatcom, and Yakima Counties. National Forest (NF) sites include 16 on the Okanogan-Wenatchee NF; and, at least 1 site has been documented in the Mount Baker-Snoqualmie NF, just east of Chinook Pass. Two sites have been reported from the Stehekin River area of North Cascades National Park. In the Columbia Basin, there have been 44 sites documented, which includes 1 site on Spokane BLM land, Douglas Creek Canyon. Other Washington lands with documented sites include Colockum State Wildlife Area, Columbia Hills State Park, Oak Creek State Wildlife Area, Quilomene State Wildlife Area, Swakane State Wildlife Area, Yakama Nation, and many sites on lands of unknown ownership. Most of the Oregon sites occur on the eastside of the Mt. Hood NF, with 22 reported sites from Wasco and Hood River counties. Most of the sites occur on Surveyor’s Ridge, Shellrock Mountain (just south of Surveyor’s Ridge), and Mill Creek ridge. There are 2 additional sites reported from Wallowa County, but no ownership or location information was disclosed. See Table 1 and Figure 1.
The distribution of Boechera atrorubens appears to be fairly even across its known range, with only a few disjunct locations. However, many of these sites were identified in the early to mid-1900’s, and there are only some documented revisits or new reports (Table 1).  As of 2014, many of the historic Mt. Hood NF sites were not seen, but some of the Surveyor’s Ridge sites still support limited populations and a near-by site, Shellrock Quarry, is doing well (Mead 2014).
Habitat

The habitats for this species are generally those found in the dry region of the eastside Cascades and Columbia Basin. These environments range from ponderosa pine and open fir stands, dry meadows, steppe and sagebrush, and rocky slopes and summits. Population sites range in elevation from around 300 to 2000 meters, with many of the sites occurring at around 1000 meters (FNA 2008; USFS-NRIS 2014; CPNWH 2013).
The species found in association with  Boechera atrorubens are Abies sp., Pinus ponderosa, Sambucus sp., Rosa woodsii, Symphoricarpus sp., Pseudoroegneria spicata, Balsmorhiza sagittata, Hypericum sp., Verbascum thapsus, Cerastium arvense, Lupinus sp., Lithophragma sp., Montia sp., Castilleja sp.,  Artemisia tridentata, Chrysothamnus sp., Festuca sp., Poa secunda, Lomatium nevadense, Lomatium cous, Lupinus laxiflorus, Viola purpurea, Delphinium nuttallianum, Phlox aculeate, Astragalus purshii, Koleria macrantha, Cercocarpus ledifolius, Elymus spicata, Sedum stenopetalum, Quercus garryana, Hydrophyllum capitatum var. thompsonii, and Crepis sp.

Conservation
Threats

The effects of some activities on Boechera atrorubens have been observed. Notes on late 1800s-early 1900s collections indicate mercury chloride poisoning in some specimens from the Chelan Lake area and the Columbia River Gorge, Washington (Washington State University: Whited 1031, Whited s.n., St. John 3583, Gorman s.n., Vencher s.n.); this is likely related to mining activity at the time. Mine tailings left at historical, inactive mine sites can still contaminate ground water with heavy metals and effect populations. It is unknown whether extant populations are affected by historical or current mining operations. Noxious weeds appear to be one of the most concerning threats to populations on the Mt. Hood NF (Mead 2014).
Other potential threats are those that generally impact the habitats where this species occurs. Boechera atrorubens often occurs in sagebrush steppe and shrublands, and activities that threaten these habitats include ground disturbing activities, such as intensive grazing, off-road vehicle use, rock quarry expansion and development, oil and gas and other development, and altering natural wildfire frequency (Connelly et al. 2004; ODFW 2006; Mead 2015). Climate change is likely to be of concern because shifts in climate factors important for this habitat may occur and will likely exacerbate noxious weed and wildfire issues (Bradley 2009).
Conservation Status
Boechera atrorubens is managed under the Interagency Special Status/Sensitive Species Program (ISSSP) in Oregon, where it is much more rare. On BLM-administered lands, Special Status Species policy details the need to conserve listed species and the ecosystems on which they depend, and Forest Service policy on Sensitive Species states that coordinated multi-agency conservation efforts must be conducted to maintain listed species population viability and avert the need for federal or state listing (USFS-BLM 2015B).
Additionally, where this species falls within the Northwest Forest Plan boundary, some sites may benefit from the protections of some land use allocations. This is especially true in Washington, where it is not listed under the ISSSSP. Most of the sites on the Mt. Hood National Forest are  in the Surveyors Ridge area. Most of these sites fall within the Surveyors Ridge Late Successional Reserve (LSR) and are protected. However, some sites are just outside the LSR boundary and are in Mt. Hood NF timber emphasis (C1) area and not protected (Nugent 2015, MTHNF 1990, USFS 2004). Also, the Bald Butte population lost protection when that area was removed from the Suveyors Ridge LSR in the 1996-1997 LSR review; it is now in the Bald Butte Block and subject to off-road vehicle damage (Nugent 2015).). A few of the Mt. Hood Mill Creek Ridge sites are in The Dalles Watershed Management Unit and appear to be in or close to the Mill Creek Research Natural Area; another site in this area, just west of Mill Creek Butte is in Mt. Hood NF Wildlife emphasis area (B10), where some timber harvest or other ground disturbing activities can occur (Nugent 2015, MTHNF 1990). In Washington, the two Lake Chelan sites are in the Congressionally Reserved North Cascades National Park; Knox Creek site in Okanogan-Wenatchee NF is in an Adaptive Management Area allocation (USFS 2004). The site on Cle Elum Ridge is in a LSR allocation (USFS 2004).
Management Considerations
Since observations suggest that heavy metal contamination and noxious weeds negatively impact Sickle-pod Rockcress populations, known sites should be protected from mining activities and weeds. Because it is not known how this species responds to disturbance, managers should consider protecting what is currently known as habitat for this species from all forms of disturbance.
· Until disturbance tolerances are better understood, buffer habitat from disturbance until populations become stable.

· Until the effects of heavy metals in mining dust is better understood for this species, provide a 500-meter buffer zone between known population sites and mining operations and associated ore haul roads. 
· Because run-off from mining operations could impact populations, mining activities should not occur upslope from known population sites.

· Remove noxious weeds from known population sites.

· Protect known sites from grazing.

Research, Inventory, and Monitoring Opportunities

The following identify some key information gaps that, if filled, would help inform management of this species: 
· Revisit historical known sites and determine whether sites are extant

· Assess population size at known sites and monitor

· Observations suggest this species requires some level of disturbance; study types of disturbance tolerance (grazing, burning, ground disturbance) and threshold of disturbance intensity
· Observations suggest that this species does not compete well with other vegetation; study competition tolerance in later plant community successional phases

· Survey potential habitat on Forest Service and BLM land within current range to detect new sites, especially in Oregon

· Survey potential habitat in similar climatic zone outside of current range to determine if range can be expanded

· Determine whether historic, inactive mine sites in the vicinity of populations have mine tailings or other contaminate sources present and initiate clean-up.
· Remove noxious weeds from known site areas and monitor Boechera atrorubens populations.

· Determine whether changes in seasonal weather patterns affect abundance and population size through annual monitoring; track whether soil moisture is an important factor.
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Appendix: 
Figure 1. Boechera atrorubens (BOAT) reported sites. Sites are from Forest Service Data Resource Manager database and herbaria records from the Pacific Northwest Herbaria Consortium. Counties with reported sites are delineated.
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          Appendix:

           Table 1. Selected location and record source information for Boechera atrorubens sites used in this document. Source   

            acronyms are herbaria or Forest Service Natural Resource Manager database (FS-NRIS).  Herbaria codes are as   

            followed, and Index Herbariorum format is used where possible (OSC= Oregon State University, WS=Washington 

            State University, WTU=University of Washington, WWB=Western Washington University, REED=Reed College, 

            UBC=University of British Columbia, EWU = Eastern Washington University). Not all records are shown--just 

            selected representative sites.

	State
	Ownership
	County
	Locality
	Source
	Coll/Obs.
	Coll/I.D. No
	Year

	Oregon
	Mt Hood National Forest
	Wasco
	Mill Creek Ridge; Revisited in 2010
	FS-NRIS
	Richard T. Brown
	606000006
	1982

	Oregon
	Mt Hood National Forest
	Wasco
	near Crow Creek
	FS-NRIS
	Carolyn Wright
	606000019
	1987

	Oregon
	Mt Hood National Forest
	Wasco
	near Five Mile Creek
	FS-NRIS
	Caitlin Cray
	606000005
	1996

	Oregon
	Mt Hood National Forest
	Wasco
	near Hessian Canyon
	FS-NRIS
	Richard T. Brown
	606000007
	1996

	Oregon
	Mt Hood National Forest
	Wasco
	near Mill Creek Ridge
	FS-NRIS
	Carolyn Wright
	606000020
	1987

	Oregon
	Mt Hood National Forest
	Hood River
	Surveyor's Ridge
	FS-NRIS
	Lois Kemp
	606000025
	1988

	Oregon
	Mt Hood National Forest
	Hood River
	Shell Rock Quarry
	FS-NRIS
	Christina Mead
	606000017
	2014

	Oregon
	Mt Hood National Forest
	Hood River
	Bald Butte
	FS-NRIS
	Unknown
	606000010
	1983

	Oregon
	Unknown
	Wallowa
	Undisclosed Location
	ID
	William H. Baker
	7666
	1951

	Oregon
	Unknown
	Wallowa
	Undisclosed Location
	ID
	A. Sondenaa
	536
	1999

	Washington
	Colockum State Wildlife Area
	Kittitas
	Collins Spring Canyon
	WTU
	Julie Combs
	148
	2007

	Washington
	Columbia Hills State Park
	Klickitat
	near Stacker Butte
	WTU
	Kathryn A. Beck
	200135
	2001

	Washington
	Mount Baker-Snowqualmie National Forest
	Kittitas
	Bald Mountain
	WS
	J. William Thompson
	14761
	1940

	Washington
	Mt Baker-Snowqualmie National Forest
	Yakima
	Chinook Pass
	WTU
	G. B. Rossbach
	519
	1938

	Washington
	North Cascades National Park
	Chelan
	Stehekin River
	WWB
	R. J. Taylor
	7272
	1984

	Washington
	Oak  Creek State Wildlife Area
	Yakima
	Cleman Mountain
	WTU
	C. L. Hitchcock
	22421
	1963

	Washington
	Okanogan-Wenatchee National Forest
	Whatcom
	 near Barron ghost town
	WS
	John Hewitt
	42
	1979

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	Chumstick Mountain
	WTU
	J. William Thompson
	8504
	1932

	Washington
	Okanogan-Wenatchee National Forest
	Kittitas
	Green Canyon
	WTU
	Don Knoke
	1560
	2008

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	Icicle Canyon
	WTU
	Patricia Kern
	513
	1964

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	Icicle Creek Canyon
	WWB
	R. J. Taylor
	2040
	1968

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	meadow  east of Glacier Creek mouth
	REED
	F. B. Lenzie
	200
	1916

	Washington
	Okanogan-Wenatchee National Forest
	Kittitas
	near Lake Cle Elum
	WTU
	Don Knoke
	458
	2004

	Washington
	Okanogan-Wenatchee National Forest
	Kittitas
	near Salmon La Sac Ranger Station
	WTU
	J. William Thompson
	10460
	1934

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	near Swakane Canyon
	WTU
	Steve Hahn
	05-121
	2005

	Washington
	Okanogan-Wenatchee National Forest
	Yakima
	Oak Creek drainage 
	WTU
	Don Knoke
	1583
	2008

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	Purple Creek drainage
	WWB
	D. Naas
	843
	1971

	Washington
	Okanogan-Wenatchee National Forest
	Kittitas
	South Cle Elum Ridge
	WTU
	Megan A. Jensen
	111
	2007

	Washington
	Okanogan-Wenatchee National Forest
	Kittitas
	Table Mountain
	WTU
	J. William Thompson
	9284
	1933

	Washington
	Okanogan-Wenatchee National Forest
	Yakima
	Timberwolf Mountain
	WTU
	Megan A. Jensen
	268
	2007

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	Tronsen Ridge
	WTU
	J. William Thompson
	8289
	1932

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	Tumwater Canyon
	WWB
	R. J. Taylor
	1463
	1967

	Washington
	Okanogan-Wenatchee National Forest
	Chelan
	Tumwater Mountain
	WTU
	J. William Thompson
	6519
	1931

	Washington
	Quilomene State Wildlife Area
	Kittitas
	Box Canyon
	WTU
	Pam Camp
	3005
	2007

	Washington
	Quilomene State Wildlife Area
	Kittitas
	Headwaters of Quilomene Creek
	WTU
	David Giblin
	918
	2007

	Washington
	Quilomene State Wildlife Area
	Kittitas
	South wall of Box Canyon
	WTU
	David Giblin
	832
	2007

	Washington
	Quilomene State Wildlife Area
	Kittitas
	Upper Parke Creek drainage.
	WTU
	David Giblin
	914
	2007

	Washington
	Spokane Bureau of Land Management
	Douglas
	Douglas Creek Canyon
	WTU
	Megan A. Jensen
	737
	2008

	Washington
	Swakane State Wildlife Area
	Chelan
	Swakane Canyon
	WTU
	Ben Legler
	2677
	2005

	Washington
	Unknown
	Douglas
	Badger Mountain, south of Waterville
	WTU
	C. L. Hitchcock
	17447
	1948

	Washington
	Unknown
	Klickitat
	Bingen, WA.
	WS
	Wilhelm N. Suksdorf
	s.n.
	1893

	Washington
	Unknown
	Chelan
	Chelan Butte
	WTU
	George H. Ward
	296
	1946

	Washington
	Unknown
	Klickitat
	Columbia Hills (Klickitat Hill)
	OSC
	Thomas Howell
	423
	1888

	Washington
	Unknown
	Klickitat
	Dallesport (Grand Dalles)
	WS
	M. W. Gorman
	s.n.
	1895

	Washington
	Unknown
	Asotin
	Grand Rhonde River canyon, near  Anatone 
	ID
	William H. Baker
	7641
	1951

	Washington
	Unknown
	Klickitat
	High prairie, near Goldendale
	WS
	Wilhelm N. Suksdorf
	12024
	1926

	Washington
	Unknown
	Kittitas
	Kittitas
	WTU
	Walter J. Eyerdam
	1475
	1938

	Washington
	Unknown
	Asotin
	Lime Hill, Snake River Canyon
	WS
	Mark Fishbein
	3900
	1999

	Washington
	Unknown
	Kittitas
	Lookout Mt. near Cle Elum
	WS
	J. William Thompson
	14511
	1940

	Washington
	Unknown
	Kittitas
	Manastash Ridge near Ellensburg
	WTU
	George Neville Jones
	6325
	1935

	Washington
	Unknown
	Klickitat
	near Bickleton, WA
	WS
	F. L. Pickett
	1462
	1934

	Washington
	Unknown
	Klickitat
	near Centerville
	WTU
	J. William Thompson
	14283
	1938

	Washington
	Unknown
	Grant
	near Ephrata
	WS
	F. L. Pickett
	443
	1916

	Washington
	Unknown
	Chelan
	near Ingalls Forest Camp
	WTU
	J. William Thompson
	8975
	1933

	Washington
	Unknown
	Klickitat
	near Lyle
	WTU
	C. L. Hitchcock
	23379
	1964

	Washington
	Unknown
	Kittitas
	Near Swauk Prairie 
	WTU
	J. William Thompson
	6031
	1931

	Washington
	Unknown
	Kittitas
	near Vantage Ferry
	WTU
	C. L. Hitchcock
	18969
	1949

	Washington
	Unknown
	Yakima
	North Fork of Ahtanum Creek
	WTU
	R. F. Hoover
	5757
	1942

	Washington
	Unknown
	Grant
	north of Quincy
	WS
	Ralph Naas
	3978
	1980

	Washington
	Unknown
	Klickitat
	Simcoe (Cimcoe) Mountains
	WTU
	Thomas Howell
	s.n.
	1881

	Washington
	Unknown
	Garfield
	Snake River
	WS
	G. S. Varadarajan
	80
	1982

	Washington
	Unknown
	Yakima
	South Fork of Wide Hollow Creek
	WTU
	R. F. Hoover
	5750
	1942

	Washington
	Unknown
	Kittitas
	Umtanum Ridge
	OSC
	E. Joyal
	478
	1984

	Washington
	Yakama Nation
	Yakima
	Dry Creek
	WS
	V. T. Heidenreich
	68
	1932

	Washington
	Yakama Nation
	Yakima
	near Satus Pass, northeast of Goldendale
	WTU
	C. L. Hitchcock
	20165
	1954
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