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Disclaimer
This Conservation Assessment was prepared to compile the published and unpublished information on Platanthera chorisiana.  It does not represent a management decision by the U.S. Forest Service or Bureau of Land Management.  Although the best scientific information available was used and subject experts were consulted in preparation of this document, it is expected that new information will arise.  In the spirit of continuous learning and adaptive management, if you have information that will assist in conserving this species, please contact: the Forest Botanist, Mount Baker-Snoqualmie National Forest at 42404 SE North Bend Way, North Bend WA  98045 or; the Interagency Special Status/Sensitive Species Conservation Planning Coordinator in the Portland, Oregon Forest Service Region 6 and OR/WA BLM offices via the website http://www.fs.fed.us/r6/sfpnw/issssp/contactus .
Executive summary
Species and Taxonomic Group
Platanthera chorisiana. Choris’ bog-orchid, Chamisso Bog-orchid.  Taxonomic group: vascular plants.

Management Status

NatureServe ranks Platanthera chorisiana with a Global Heritage Rank of G3G4 (Vulnerable, at moderate risk of extinction due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or other factors).  It is not federally listed as threatened or endangered, nor is it proposed for such listing. 
In Washington State, P. chorisiana is a Forest Service Region 6 Sensitive Species.  The Washington Natural Heritage Program ranks this species as S2 (imperiled in the state because of rarity due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation from the state) and State Threatened.  This species is not listed as a Special Status Species by the BLM in either Washington or Oregon.
Range & Habitat
Platanthera chorisiana ranges from Japan, through the Aleutian Islands and mainland of Alaska, southward through the Queen Charlotte Islands and Vancouver Island and British Columbia interior into Washington State.  The only known sites within the continental United States are in western Washington, where there are ten documented occurrences:  six are on the Mt. Baker –Snoqualmie National Forest, and four on State lands administered by the Department of Natural Resources. The species is not known to occur on the Olympic Peninsula or in Oregon. 

Platanthera chorisiana is an obligate wetland species.  In Washington State, occurrences are in very wet meadows, rocky seeps, stream sides, and lake shores in the Tsuga mertensiana (mountain hemlock) and Abies amabilis (Pacific silver fir) zones.  The most commonly associated species are Caltha leptosepala ssp. howellii (marsh marigold), Elliottia pyroliflorus (copperbush), Hypericum anagalloides (bog St. John’s wort), Spiraea splendens var. splendens (subalpine spirea), and Sphagnum spp. (peat moss).
Threats 

This species is of conservation concern because of its low numbers of individuals, limited distribution in Washington State, impacts from unregulated recreation, and changes to the hydrology.  
The plants are small and fragile; they likely cannot tolerate any direct impacts.  Trampling or other direct impacts caused by hiking, trail-building, trail maintenance, fire-line creation, or otherwise crushing individuals are likely detrimental.  Many of the known sites are in areas with low to moderate recreation use.  

Habitat loss through changes in hydrology resulting from management activities is also a threat for this species.  Since it grows in areas with surface water seepage, management activities that alter the hydrology would likely have a detrimental effect on the persistence of the population.  Some management activities that could alter hydrology include trail building, road construction or decommissioning, and fire line creation.
Changes in pH or water chemistry could result in habitat loss, and hence have a detrimental effect.
Habitat loss resulting from climate change is another possible threat.  Platanthera chorisiana could be used to indicate the effects of changes in the climate.
Management Considerations

Because unregulated recreation is the most likely activity to affect some of the Element Occurrences on National Forest System lands, conservation measures are listed in this Assessment for each Element Occurrence to remove or mitigate the impacts from recreation and recreation maintenance and construction activities, by altering recreational foot traffic.  Occurrence should be monitored every five years to assess recreation effects. 
Research, Inventory, and Monitoring Opportunities
Platanthera chorisiana is commonly associated with several species and specific environmental variables that could be used to develop a map of areas with high likelihood of occurrence.  Habitat modeling is a promising way to define search areas as well.  Similar past inventories have been successful.  
List of Tables and Figures
Table











   Page

101 
Element Occurrences of Platanthera chorisiana in Washington State, by site name, County, number of stems, land manager, and land allocation.



112 
Habitat characteristics of Platanthera chorisiana by Element Occurrence and site name.


123
Most common associates of Platanthera chorisiana at Element Occurrences in Washington State, by scientific name, constancy, and habitats where found


204
Documented occurrences of sites including the species Elliotia pyroliflorus, Caltha leptosepala ssp. howellii, and Spiraea splendens var. splendens that have been surveyed for Platanthera chorisiana.


5
Other areas on the Mt. Baker-Snoqualmie National Forest with high probability habitat for Platanthera chorisiana
21


Figure











Page
31
Line drawing of Platanthera chorisiana by Jeanne Janish


82
Approximate range of Platanthera chorisiana in Canada and the United States


93
Extant Element Occurrences of Platanthera chorisiana in Washington State




I.  Introduction

A.  Goal

The goal of this conservation assessment is to summarize existing knowledge regarding the biology and ecology of Platanthera chorisiana, threats to the species, and conservation considerations to aid federal management for species persistence.
This species is of conservation concern because of its low numbers of individuals, limited distribution in Washington State, and impacts from unregulated recreation.
B.  Scope
This conservation assessment summarizes existing knowledge of a relatively little known vascular plant.  The geographic scope of this assessment includes consideration of the known and suspected range of the species in Washington State, with an emphasis on its status on federal lands.  However, information compiled from nonfederal lands is included as it is relevant to the overall conservation of the species. 
A great deal of new information has been generated regarding this species in the last few years, with respect to distribution and habitat.  We expect information updates will be necessary to keep this assessment current. Also, threats named here summarize known or suspected existing threats, which also may change with time. Uncertainty and inference is acknowledged when appropriate.

C.  Management Status

NatureServe (2007) ranks Platanthera chorisiana with a Global Heritage Rank of G3G4 (Vulnerable, at moderate risk of extinction due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or other factors).  It is not federally listed as threatened or endangered, nor is it proposed for such listing. 

In Washington State, P. chorisiana is a Forest Service Region 6 Sensitive Species (USDA Forest Service 2004).  The Washington Natural Heritage Program ranks this species as S2 (imperiled in the state because of rarity due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation from the state)  and State Threatened (Washington Natural Heritage Program 2007, 2003a).   This species is not on the BLM Special Status Species list in either Oregon or Washington as the species is not known from Oregon and is currently not suspected by the BLM in Washington. 
Rankings can change over time, and the most up-to-date information for these sources can be found at the following websites:

NatureServe:  www.natureserve.org
Washington Natural Heritage Program:  www.dnr.wa.gov/nhp/refdesk/plants.html
Forest Service/BLM:  www.fs.fed.us/r6/sfpnw/issssp/agency-policy/
Management for this species on National Forest System lands follows Forest Service Sensitive Species policy (Forest Service Manual 2670).  The objective of this policy is to maintain viable populations of all native and desired non-native wildlife, fish, and plant species in their geographic range on National Forest System lands and to develop and implement management actions to ensure that species do not become threatened or endangered. 
II.  Classification and Description

A.  Systematic and Synonymy

Adelbert von Chamisso (1828, Appendix 1) first described what is now Platanthera chorisiana as Habenaria chorisiana from the type locality “mountainous regions of Unalaska.”  The holotype was collected by Johann Freidrich Eschscholtz.
The genus name, Platanthera, means “broad anther” (Sheviak 2002), while the specific epithet, chorisiana, honors Louis Choris, a Russian painter (Correll 1950).  Chamisso, Eschscholtz, and Choris served on the Russian Rurik expedition, which was searching for a Northeast Passage from Russia to Alaska through the Bering Strait (Kotzebue 1821).
According to Inoue (1983), a taller, more robust form of P. chorisiana “has been treated as a species (P. ditmariana) or as a variety (var. elata).”  However, he does not recognize them as such, since both forms occur in the same populations, as do intermediate forms.  Current nomenclature follows Inoue (1983) and Sheviak (2002).

Kingdom:
Plantae (Plants)

Division:
Magnoliophyta (Angiosperms)

Class:

Liliopsida (Monocotyledons)

Order:

Orchidales (Orchids) 

Family:  
Orchidaceae (Orchids)

Genus:

Platanthera 

Species:
chorisiana
Synonyms:  
Habenaria chorisiana, Peristylus chorisanus, Pseudodiphyrullum chorisanum, Limnocharis chorisiana, Platanthera ditmariana

Common names: Choris’ bog-orchid, Chamisso bog-orchid

B.  Species Description

This diminutive orchid (Figure 1) is generally only 5-15 cm tall.  There are usually only two leaves, which are somewhat clasping and located near the base; the lower leaf is more ovate while the upper one tends to be elliptic to lanceolate.  Sometimes there is also a bract-like leaf on the upper part of the stem.  There are 5-18 greenish (or ivory colored) flowers that are very small and fleshy, with a tiny spur that is scarcely 1 mm long and a lip under 2 mm long. The flowers are sessile and form a crowded spike. Roots are firm and spindle-shaped.
In the Pacific Northwest, two other species of Platanthera lack cauline leaves, but P. chorisiana is distinctive for its small size. When fully mature, the other species have bigger flowers (spur and lip both over 2.5 mm) and the plants are usually over 20 cm tall.
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Figure 1. Line drawing of Platanthera chorisiana by Jeanne Janish (from Hitchcock et al 1969). © 1969 Reprinted by permission of University of Washington Press.  

The following technical species description is adapted from Sheviak (2002):

“Plants 4–20(–30) cm. Leaves (1–)2(–4), spreading, subopposite toward base of stem; bracts (0–)1(–2) distally; blade elliptic, lanceolate, to suborbiculate, 2–9 × 0.9–4 cm. Spikes rather lax to dense. Flowers incompletely resupinate, inconspicuous, greenish; lateral sepals porrect; petals broadly ovate, margins entire; lip projecting forward, concave, orbiculate, ovate, or elliptic, without basal thickening, 1.5–2.5 × 1.2–2 mm, margins entire; spur stoutly cylindric to saccate, obtuse, 0.7–1.25 mm; rostellum lobes spreading, directed downward, minute, obscure; pollinaria straight; pollinia evidently remaining enclosed in anther sacs; viscidia oblong to suborbiculate-quadrangular; ovary rather stout, mostly 2–4 mm.”
The following technical species description is from Hitchcock et al (1969):

“Plants mostly 5-15 (20) cm tall, from firm, fleshy, fusiform roots; leaves usually 2 or 3, almost basal, sheathing, ovate to elliptic-lanceolate, 2.5-6 cm long, mostly 1/3 to 3/5 as broad; stem scapose, naked above the sub-basal leaves or with 1 or 2 lanceolate bracts up to 2 cm long; flowers mostly 5-18 greenish, sessile in a crowded spike, at least the lower ones exceeded by lanceolate, greenish bracts up to 12 mm long; sepals about 2 mm long, 1-nerved, oblong, the upper one slightly hooded; petals strongly 3-nerved slightly shorter and broader than the sepals; lip 1.5-2 mm long (but shorter than the sepals), nearly or quite as broad, fairly strongly concave, the margins very slightly lobed, erect, the orifice to the spur hemispheric; spur saccate, slightly curved, scarcely 1 mm long; column stout, about 1 mm long.”
III.  Biology and Ecology

A.  Life History 

1) Pollination and pollination ecology
Inoue (1981, 1983) reported that Platanthera chorisiana was pollinated by a small beetle, Oedemeronia lucidicollis Motschulsky (Oedermeridae) on Rebun Island, Hokkaido Prefecture, Japan.  He states that the orchid’s short spurs (less than 2 mm long) permit the short-tongued beetle to access nectar.  Inoue suggests that the beetle utilizes both nectar and pollen based on the attachment of pollinia around the mouth and to the head between the antennae. 

Adults of the Oedemeridae, the pollen feeding beetles or the false blister beetles, feed on pollen and nectar (Campbell 1991, Downie and Arnett 1996).  The larvae of most species feed in rotten wood, but at least one lives in soil tubes.  Although other members of the Oemerideae occur in Alaska, British Columbia, and Washington State, O. lucidicollis is not known to occur in North America (Arnett 1983, Campbell 1991).  Therefore, we are unable to conclude what pollinates P. chorisiana here.
Although Inoue reported beetle pollination of P. chorisiana, Catling (1984) reported self-pollination (autogamy) after examining British Columbia herbarium specimens. Some of the pollinia in direct contact with the stigma had germinated, and pollen tubes were visible.  He reports that P. chorisiana has the floral morphology characteristic of autogamous orchids:  nearly completely closed flowers, lack of a rostellum, absent or poorly developed viscidia, and pollinia in direct contact with the stigmatic surface.  

Autogamy in the genus Platanthera is uncommon (Hapeman and Inoue 1997 and references therein). Only two of 19 species (Platanthera clavellata and P. integra) reviewed were reported to be self-pollinating.  Patt et al. (1989) report that Platanthera stricta in Washington State requires an insect pollinator, but that self-pollination, intraracemic pollination, and interracemic pollination can all contribute to seed set.  However, seeds resulting from self-pollination and intraracemic pollination test crosses had significantly fewer embryos than did interracemic pollination crosses and insect-pollinated treatments.
2) Dispersal Mechanisms
Orchids have minute seeds with few food reserves, relying on a fungal association for nutrition  (Arditti et al. 1981, Baskin and Baskin 1998 and references therein).  During germination, the seed imbibes water, the embryo swells and then ruptures the seed coat.  The embryo produces an undifferentiated structure called a protocorm, which emerges from the seed coat and eventually will produce leaf and root primorida.  Unless the orchid is infected with fungi or receives an outside source of sugar, germination will stop at the embryo or protocorm stage. 

Rasmussen and Whigam (1998) note that terrestrial orchids may have a prolonged “underground stage”, which includes breaking seed dormancy, fungal infection, development of plant organs, and breaking through to the surface.  During its time underground, the seedling is fully dependent on its fungal associate for nutrition.  The usual length of time spent underground is 2-4 years (Rasmussen and Whigam 1998).  However, Sheviak (2005) reports that, although the plants do spend at least one year underground, they are very likely short-lived above ground and the counted leafy plants may be merely transient members of the population.  The underground plants may be replacing the above ground plants on a continuous basis.
Specific germination and establishment requirements of P. chorisiana are unknown.  However, an in vitro study of California Platanthera saccata and P. hyperborea (Arditti et al. 1981) showed that both species had slow germination and development rates under various culturing conditions.  Protocorms appeared between 2 and 23.5 months, rhizomes appeared between 11.75 and 23.5 months, and shoots appeared between 13 and 28 months.  Seeds of P. praeclara, a prairie species, failed to germinate without a cold stratification treatment (Sharma et al. 2002).    

3) Genetics

Queen Charlotte Islands (Taylor and Mulligan 1968) and Japanese (Yokota and Tanaka 1982) populations of P. chorisiana are diploid (2n=42).  The Washington populations are the southernmost in North American and are likely to represent unique and evolutionarily important genetic material for the species as a whole (Antieau, personal communication). 
4) Phenology

Platanthera chorisiana flowers between July and August in Washington State (Washington  Natural Heritage Program 2003a). 

B. Range, Distribution and Abundance 

Platanthera chorisiana is distributed over a wide area, ranging from Japan through the Aleutian Islands and interior of Alaska, southward through the Queen Charlotte Islands and Vancouver Island, into interior British Columbia, and into Washington State (Calder and Taylor 1968, Hultén 1968, Sheviak 2002, Stensvold 2007, University of British Columbia Herbarium 2007).  Luer (1975) reports that there are certain spots on the Aleutian Islands where this species is quite common.  Stensvold (2007) reports that it is found commonly in muskegs in Alaska, but not in abundance.  It was removed from the Sensitive Species list in Region 10 in 2002.  The only known element occurrences within the continental United States are in western Washington, which are disjunct from the main species range (Figures 2 and 3, Table 1). The species is not known to occur on the Olympic Peninsula or in Oregon.

Hitchcock et al. (1969) reported that P. chorisiana was collected once, in 1912, from Lake Serene (near Edmonds), Snohomish County, Washington. Fuentes (2007) researched this occurrence and found that the Lake Serene where the P. chorisiana was found was near Mount Index, rather than Edmonds.  The Edmonds site (Element Occurrence number 002) is no longer considered valid by the Washington Natural Heritage Program and has been removed from their records.  Lake Serene Element Occurrence number 003 remains a documented site.  It was last monitored in 2002, indicating that this population has persisted there for at least 90 years.
Grable and Laferrière (1993) documented the re-collection of P. chorisiana in Washington State in 1980 and 1986 on the Mount Baker-Snoqualmie National Forest.  

Eight of the ten extant element occurrences (Master et al. 2001) are in Snohomish County, and two are from King County (Figure 3, Table 1). Six of these are on the Mount Baker-Snoqualmie National Forest; the rest are on lands managed by the Washington State Department of Natural Resources. No sites occur on BLM lands.  All occur in a very narrow longitudinal band, ranging from about 121° 42' 00" W to 121° 24' 00" W (Figure 3).  This band is approximately 22 km wide.

At least 719 stems of P. chorisiana have been documented at these ten element occurrences from 1993-2003 (Table 1).  However, because many orchids may have a prolonged “underground stage” (Rasmussen and Whigham 1998), the actual abundance may be greater.

C. Population Trends 

Monitoring has not occurred for a long enough period to make inferences about population trends in Washington State.  

The largest numbers of individuals are at Poodledog Pass, Lake Isabel, and Squire Creek Pass (Table 1).  These occurrences with larger populations may be in areas with higher habitat quality and may serve as “source populations,” providing for local seedling recruitment.  Although the Poodledog Pass pond subpopulation and the Upper Boardman Bog element occurrences were re-visited in 2002, no P. chorisiana individuals were relocated at these sites.

Because populations are disjunct from the Alaskan and Canadian populations (Figures 2 and 3) and because so few individuals are known from the State (Table 1), Washington populations of P. chorisiana may be vulnerable to extirpation as a result of random environmental variation (Menges 1990, Schemske et al. 1994).  The pollination biology of this species is not understood, and it is unknown how much gene flow is occurring between the scattered Washington populations and those in Canada.    

The “underground phase” (Rasmussen and Whigham 1998), which includes seed germination and growth of the seedling underground, may represent a particularly vulnerable life stage.  During this time (up to 4 years in some species), orchids completely depend on their fungal associate.  Only when the seedlings reach the surface do they begin producing their own food.  Sheviak (2005) reports that the above-ground green phase may be no less vulnerable.  He reports that simply cutting the leafy shoot off to make a herbarium specimen often kills the plant.  
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Figure 2. Approximate range of Platanthera chorisiana  in Canada and the United States (from Sheviak 2002).  North American range is from the Aleutian Islands and interior of Alaska, southward through the Queen Charlotte Islands and Vancouver Island, into interior British Columbia, and into Washington State.       © 2002 Reprinted by permission of Flora of North America Editorial Committee and Oxford University Press.
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Figure 3. Extant Element Occurrences of Platanthera chorisiana in Washington State.  Six Element Occurrences are on the Mount Baker-Snoqualmie National Forest (MBS NF), and four are on Washington State Department of Natural Resource (WA DNR) lands.   Location data courtesy Washington Natural Heritage Program (2005). 

Table 1. Element Occurrences of Platanthera chorisiana in Washington State, by site name, County, number of stems, land manager, and land allocation.  Years marked with an asterisk (*) are plot counts only on 1/50th acre plots. All National Forest occurrences are also in Riparian Reserve.  MBS NF = Mount Baker-Snoqualmie NF, RD = Ranger District, WA DNR = Washington Department of Natural Resources, NRCA = Natural Resources Conservation Area.
	E.O. Number
	EO or Subpopulation Name
	County
	# stems by census year
	Land Manager
	Land Allocation

	003
	Lake Serene
	Snohomish
	14+ (2002)
	MBS NF, Skykomish RD
	Administratively Withdrawn (Mt. Index Scenic Area)

	004
	Poodledog Pass

“puncheon bridge subpop” 
	Snohomish
	214 (1998)
	MBS NF, Darrington RD
	Congressionally Withdrawn (Wilderness) 

	
	Poodledog Pass

“rock outcrop subpop” 
	Snohomish
	10 (1992) 
	MBS NF, Darrington RD
	Congressionally Withdrawn (Wilderness)

	
	Poodledog Pass

“pond subpop” 
	Snohomish
	19 (1992) 

0 (2001, 2002) 
	MBS NF, Skykomish RD
	Congressionally Withdrawn (Wilderness)

	
	Poodledog Pass

“steep meadow”
	Snohomish
	3 (1983)
	MBS NF, Skykomish RD
	Congressionally Withdrawn (Wilderness)

	005
	Lake Isabel 
	Snohomish
	125 (2002)
	MBS NF, Skykomish RD
	Administratively Withdrawn
 (Semi-primitive non-motorized dispersed recreation, Late Successional Old Growth)

	
	Dollar Lakes
	Snohomish
	3 (1993)
	MBS NF, Skykomish RD
	Administratively Withdrawn 
(Late Successional Old Growth)

	006
	Lake Elizabeth
	King
	6 (2002)
	MBS NF, Skykomish RD
	Matrix

	
	Crater Lake boot path
	King
	3 (2002)
	MBS NF, Snoqualmie RD
	Administratively Withdrawn 

(Alpine Lakes Dispersed Recreation)

	007
	Squire Creek Pass
	Snohomish
	115+ (2002*)
	MBS NF, Darrington RD
	Congressionally Withdrawn (Wilderness)

	008
	Upper Boardman Bog
	Snohomish
	39 (1994)

0 (2001, 2002) 
	WA DNR
	Mt. Pilchuck NRCA

	009
	Crater Lake
	King
	58 (1994), 

12+ (2002*)
	MBS NF, Snoqualmie RD
	Administratively Withdrawn 

(Alpine Lakes Dispersed Recreation) 

	011
	Bald Mountain
	Snohomish
	7 (2003)
	WA DNR
	Morningstar NRCA

	012
	Boulder Creek 
	Snohomish
	4 (2002)

49 (2003)
	WA DNR
	Mt. Pilchuck NRCA

	013
	Big Greider Lake
	Snohomish
	54 (2003)
	WA DNR
	Greider Ridge NRCA


D.  Habitat

Platanthera chorisiana is an obligate wetland species (US Fish and Wildlife 1988), almost always (estimated probability 99%) occurring in areas technically classified as wetlands.  In Washington, occurrences are in very wet meadows, rocky seeps, stream sides, and lake shores in the Tsuga mertensiana (mountain hemlock) and Abies amabilis (Pacific silver fir) zones (Potash 1991).  However, P. chorisiana is not known to occur in standing water.  The sites are in Ecozones 6, 7, 8, and 9 (Henderson, et al. 1992).  These Ecozones are the wettest areas on the Forest and Ecology program observations indicate P. chorisiana occurs typically in these high precipitation areas, in wet topographic positions, often on cool aspects (Lesher, personal communication).
Elevation of extant Washington occurrences ranges from 790 to 1,310 m (2,592 to 4,300 feet, Table 2).  All sites have copper-bush (Elliottia pyroliflorus) growing nearby – either in the immediate vicinity (Table 3 and Appendix B) or at least within the same 6th field watershed (Potash, personal communication). Two of the three most common associates (Caltha leptosepala ssp. howellii and Hypericum anagalloides) are also obligate wetland species (US Fish and Wildlife 1988). Some of the other common associated species are very common in subalpine areas (e.g. Tsuga mertensiana).

Table 2. Habitat characteristics of Platanthera chorisiana by Element Occurrence and site name.  Data compiled from Washington Natural Heritage Program (2005), monitoring plots installed in 2002, and sighting reports.  

	Element Occurrence number
	Site Name
	Elevation (m)
	Aspect 
	Slope (%)

	003
	Lake Serene
	790
	255(
	34

	004
	Poodledog Pass

“puncheon bridge subpop” 
	1,180
	ENE
	10

	
	Poodledog Pass

“rock outcrop subpop” 
	1,220


	70(
	65

	
	Poodledog Pass

“pond subpop” 
	1,310
	120(
	5

	
	Poodledog Pass

“steep meadow”
	1,310
	242(
	50

	005
	Lake Isabel 
	870
	n/a
	0

	
	Dollar Lakes
	1,135
	360(
	5

	006
	Lake Elizabeth
	900
	145(
	12

	
	Crater Lake bootpath
	
	230(
	5

	007
	Squire Creek Pass
	1,095
	133(
	80

	008
	Upper Boardman Bog
	1,060
	Unknown
	Unknown

	009
	Crater Lake
	1,040
	219°
	0-5

	011
	Bald Mountain
	965
	N
	0-10

	012
	Boulder Creek
	940-965
	W, NW
	10-35

	013
	Big Greider Lake
	890
	W, NW, SW
	0-10


Table 3.  Most common associates of Platanthera chorisiana at Element Occurrences in Washington State, by scientific name, constancy, and habitats where found.  Constancy values are calculated based on the nine Element Occurrences with species data (Appendix B).  Scientific names follow USDA Natural Resources Conservation Service (2007). 

	Scientific Name 

(Common name)
	Constancy (%)
	Habitat Types

	Caltha leptosepala ssp. howellii  (marsh marigold)
	88.9
	Open, subalpine, moist to wet nutrient-rich soils (Klinka et al. 1989); wet meadows, seepage areas, stream-banks, subalpine and alpine (Pojar and Mackinnon 1994); wet, marshy sites with organic soils, at high elevations with generally deep snowpack (Lesher and Henderson 1992) 

	Dodecatheon jeffreyi 

(shooting star)
	77.8
	Wet meadows, stream-banks, muskeg, pool margins, sea-level to high elevations (Pojar and Mackinnon 1994)

	Elliottia pyroliflorus (copperbush)
	88.9
	Open to shaded forests, submontane to montane, fresh to very moist, nitrogen rich soils (Klinka et al. 1989); moist (mountain hemlock) forests, stream banks, and bog edges (Pojar and Mackinnon 1994); cold, high elevation sites, generally in high precipitation areas, often somewhat rocky and well drained (Lesher and Henderson 1992)

	Hypericum anagalloides 

(bog St. John’s wort)
	88.9
	Wet meadows, wet ditches and clearings. Low to mid elevations (Pojar and Mackinnon 1994) 

	Spiraea splendens var. splendens (subalpine spirea)
	77.8
	Open forests, meadow-like communities, montane to alpine, fresh to moist nitrogen-medium soils (Klinka et al. 1989); moist thickets, meadows, streambanks, and open, rocky slopes from middle to subalpine elevations (Pojar and Mackinnon 1994)

	Tsuga mertensiana
(mountain hemlock)

	77.8
	Open to shaded forests, montane to alpine (Klinka et al. 1989)


Soils at all sites appear to be saturated almost year-round due to surface water movement; therefore, the sites would be classified as "wetland" according to the Federal Interagency Committee for Wetland Delineation (1989).  While the bedrock varies (granite, gneiss, and andesite), the soils at all sites are very shallow and consist of unconsolidated alluvial material (Snyder and Wade 1972, Henderson et al. 1992) or accumulated organic matter, which in some cases barely covers the solid bedrock.

On the Mt. Baker-Snoqualmie National Forest, all documented sites are in the mountain hemlock zone, usually in a non-forested plant association.  Where a plant association could be determined, it was either mountain hemlock/copperbush-five leaved bramble or mountain hemlock/marsh marigold.  Suitable habitat for P. chorisiana is not considered likely south of Interstate 90 (Lesher, personal communication).
An attempt was made to determine the amount of suitable habitat on the Mt. Baker-Snoqualmie National Forest but quickly turned problematic.  Only Plant Association Groups (PAGs) are mapped on this Forest; not Plant Associations.  The mountain hemlock/copperbush-five leaved bramble plant association belongs to the mountain hemlock/Alaska huckleberry PAG and there are approximately 220,000 acres of this type mapped on the Forest.  The mountain hemlock/marsh marigold plant association belongs to the mountain hemlock/wet devils club PAG and there are approximately 72,000 acres of this mapped on the Forest (Lesher, personal communication).  Both plant associations are minor components of their PAGs.  Both occur in specific, narrow niches that cannot be mapped currently.  The only certainty is that suitable habitat is some very small percentage of approximately 292,000 acres.  The Forest is 1.7 million acres in size.   

IV. Conservation


 A. Threats to the Species
Based on monitoring of the sites on National Forest land, the following threats are listed in order of likelihood and potential risk to the species.
Recreation Impacts

Trampling or other direct impacts caused by hiking, trail building, trail maintenance, or otherwise crushing individuals are typically detrimental and are the largest threats.  Many of the element occurrences are in areas used for recreation.  The two sites with the largest number of individuals are directly adjacent to trails and lakes or ponds that attract human visitors.  Another four sites, with smaller populations, are also adjacent to trails and water. The plants are small and fragile; it’s unlikely that they can tolerate any direct impacts.  Sheviak (2005) reports that simply cutting the leafy shoot off to make a herbarium specimen often kills the plant.  This can be extended to trampling and other direct impacts caused by intensive recreation use.
Some of the occurrences near lakes may be particularly vulnerable, because lakes attract visitors and because the visitors stay for long periods of time, concentrating their impacts in a small area.
Hydrological Impacts
Habitat loss through changes in hydrology resulting from management activities is a threat for this species.  Since it grows in areas with surface water seepage, management activities that alter the hydrology would likely have a detrimental effect on the persistence of the populations.  Some management activities that could alter hydrology include trail building, trail maintenance, road construction or decommissioning, and fire line creation.

Habitat loss through changes in pH or water chemistry could result in habitat loss.  Occurrences near mining projects could be affected by mine leachings. The response of P. chorisiana to these variables is unknown.
There was a previous proposal to construct a hydropower project at Lake Isabel.  This has since been dropped, but market conditions greatly affect the requests for National Forest System lands for this purpose.  Since the lake level and its associated natural fluctuations may be the major cause of the high diversity of habitats at Lake Isabel, a hydropower project could have a detrimental effect on the wetland ecosystem by changing the hydrologic regime.  It is important to stay updated on possible developments and to make sure concerns are expressed during any hydropower permitting and analysis process. 
Habitat loss resulting from climate change is another possible threat.  The Intergovernmental Panel on Climate Change (2007) predicts a decrease in glacier and snow cover, fewer cold days and nights, warmer and more hot days and nights, more heat waves, an increasing area affected by drought, and an increase in precipitation falling as rain.  On a regional basis, the Climate Impacts Group (2007) predicts a similar scenario for the Pacific Northwest.  Their models predict a future warming of approximately 0.5º F per decade with temperatures increasing in all seasons, but particularly in June-August.  A larger percentage of winter precipitation would fall as rain rather than snow, with an earlier spring snowmelt, lower summer stream flows, and droughts becoming more common.  Their models also predict high altitude forests moving up slope into meadows as a decreasing snow pack and earlier melt allow for seed germination and the growth and hardening of plants with woody tissues.  

These factors present the possibility of changing the hydrology so that an obligate wetlands species, such as P. chorisiana, no longer has sufficient moisture.  It seems possible as well that climate change could affect P. chorisiana’s fungal associates, and any pollinators.
Platanthera chorisiana could possibly indicate the effects of changes in the climate (Maze and Robson 1992) through monitoring to infer changes in the hydrology of the sites where it is found, or to document changes in vegetation cover and type. Monitoring of habitat loss from this has not been undertaken to date.
Competition from Noxious Weeds and Other Introduced Plants
No noxious weeds or other introduced plants are currently known to occur at any of the element occurrences on National Forest System lands.  
However, in her sighting report of element occurrence 013 (Big Greider Lake), Holly Zox reports the presence of Phalaris arundinacea (reed canary grass), which is a Washington State Class C Weed (Washington State Noxious Weed Control Board 2007).  The State Weed Board believes that this species “poses a significant threat to the state’s wetlands. Reed canarygrass is extremely aggressive and often forms persistent monocultures in wetlands and riparian areas. Infestations threaten the diversity of these areas, since the plant chokes out native plants.”  The invasion of Phalaris arundinacea and other aggressive introduced plants could degrade wetland habitats and out-compete P. chorisiana.
Timber Harvest

Platanthera chorisiana is an obligate wetland species and, for that reason, timber harvest on National Forest System lands in that habitat type is highly unlikely.  There may be threats to populations on lands under other ownerships or jurisdictions.

Herbivory and Disease
Based on visual inspections, no evidence of herbivory or disease was noted in visits to element occurrences in 2002 and 2003.

B.  Conservation Status of the Species in Region 6 and OR/WA BLM

Distribution and land allocation
In Washington State, six of the ten extant element occurrences are on the Mount Baker-Snoqualmie National Forest (Table 1).  Most are in already protected land allocations, with Riparian Reserve overlaying all land allocations (USDA and USDI 1994) because P. chorisiana obligately occurs in wetlands (US Fish and Wildlife 1988).

The remaining four occurrences are on lands managed by the Washington State Department of Natural Resources as Natural Resource Conservation Areas (NRCAs).  Because these areas are established to protect “outstanding examples of native ecosystems, habitat for endangered, threatened and sensitive plants and animals, and scenic landscapes” (Washington Natural Heritage Program 2003b), Element Occurrences in NRCAs are also protected.
Although currently known only from Snohomish and King Counties in Washington State, Platanthera chorisiana may also be suspected to occur in Whatcom, Skagit, Kittitas (in very specific locales), Clallam, Jefferson, and Grays Harbor counties, based on Mount Baker-Snoqualmie NF botany and ecology data, herbarium records (WTU), and data provided by Nelsa Buckingham (1993) and Don Knoke (personal communications).  The common associates of P. chorisiana (Table 3) occur in these counties, so potential habitat could be present.  Henderson (2007) notes that P. chorisiana has not been found in any area that was covered by continental glaciers during the last ice age.
Preliminary analysis indicates that potential habitat may occur in Olympic National Forest, Olympic National Park, North Cascades National Park, and the Okanogan-Wenatchee National Forests. Occurrence of potential habitat on BLM land is uncertain.  Further analysis needs to be conducted to better understand the distribution of potential habitat on both National Forest and BLM land. This species is not currently suspected to occur in Oregon.
Habitat Quality and Species Abundance
The largest populations of P. chorisiana are at Lake Isabel, Squire Creek Pass, and Poodledog Pass (Table 1).  These occurrences may be in higher quality habitat, but the specific habitat component that the orchid is responding to at each site is unknown.  
Because P. chorisiana is at the southern edge of its range, it may be more vulnerable to changes in habitat as a result of management activities or stochastic events.  

Effects of Land Management

Although all Element Occurrences are in protected land allocations (Table 1), the plants are not adequately protected from uncontrolled recreation.  Hikers regularly leave trails and can inadvertently trample the orchids.  Trail construction and trail maintenance can also cause impacts if mitigation is not incorporated. 
C.  Known Management Approaches

None known.

D.  Management Considerations
The following guidance addresses each population and/or subpopulation separately, because there are different concerns and issues at each location.  The considerations only address element occurrences that are on National Forest System lands.  Any future populations found would need to be monitored for potential effects, and then determine if active management is needed, using appropriate considerations listed below.
E.O. 003 (Lake Serene)
Although the area receives heavy recreational use, there is no trail in the immediate vicinity of these plants.  Population appears to be healthy.  

Specific Management Considerations
1. Monitor recreational use and any impacts to the population.

E.O. 004 (Poodle Dog Pass Area)

A. Wet meadow subpopulation
Hikers who were trying to avoid a muddy section of trail were trampling orchids in the wet meadow.   In the summer of 1992, a puncheon bridge was installed, greatly improving the situation.  

Specific Management Considerations
1. Monitor recreational use to verify that hikers are continuing to use the puncheon bridge.
2. Monitor switchback just below puncheon bridge to verify that hikers are staying on the trail.

3. If monitoring results find hikers leaving trail, implement measures to control/guide hikers (i.e. signing, physical control measures, etc.).

   B. Rock outcrop subpopulation
Hikers were trampling orchids that were adjacent to an existing trail.  Hikers who left the trail to climb up to the base of the rock outcrop were also trampling orchids.  In 2001, the trail was rerouted to avoid the plants.
Specific Management Considerations
1. Monitor revegetation of old trail and revegetate if necessary. 
2. Monitor recreational use to verify that hikers are using the reroute.

3. If monitoring results find hikers leaving trail, implement measures to control/guide hikers (i.e. signing, physical control measures, etc.).

C. Pond Site subpopulation
User trails used to go all the way to the ponds.  Since public vehicle access on the Monte Cristo Road No. 4710 ended in the early 1980s, pond site vegetation has recovered.  Although the bog-orchids are off the main trail, they still are vulnerable to trampling by people who leave the trail to investigate the ponds.
Specific Management Considerations
1. Discourage foot traffic by the ponds.  Consider planting native shrubs to screen them from the trail.
2. If the trail system around Silver Lake is re-routed, design the main trail such that ponds are not visible. 

3. Monitor recreational use and impacts to the population.

D. Steep meadow subpopulation
Orchids are inaccessible.  No management considerations needed at this time.
E.O. 005. (Lake Isabel and Dollar Lakes)
A. Lake Isabel subpopulation
Lake Isabel is currently one of the most popular fly-in destinations in western Washington with most of the visitors arriving by floatplane or, more rarely, by helicopter (Clayton Antieau, personal communication).  The outlet of Lake Isabel can be accessed by a very primitive fishermans’ trail. The inlet, where extensive wetland habitat occurs, is on the east end of the lake and is only accessible by boat or floatplane. 
This wetland complex at the inlet of Lake Isabel is considered a highest quality wetland using either the rating systems of the Washington Department of Ecology (1990) or the U.S. Army Corps of Engineers (Adamus et al. 1987). This is because of its size, high diversity of wetland classes (Cowardin et al. 1979), high diversity of plant species, and relatively pristine nature.  
However, this wetland, which includes P. chorisiana and several other sensitive plant species, is currently being trampled by fishermen who wander through the wetland complex and inlet streams at the head of the lake. A great deal of garbage has been left at the lake, including such items as rat poison.  This area is extremely fragile.  The plants themselves are small and herbaceous, and the soils in the area are saturated and therefore highly vulnerable to compaction resulting from foot traffic (Buckman and Brady 1969). 

Specific Management Considerations
1. Develop and implement a lakeshore management plan to reduce impacts emphasizing participation by user groups.  
2. Evaluate access to Lake Isabel, analyzing possible impacts of each type of access to P. chorisiana and associated wetland habitat.
3. Monitor recreational use and impacts to the population.

B. Dollar Lakes subpopulation
Orchids are inaccessible.  No management considerations needed at this time.

E.O. 006 (Lake Elizabeth and Crater Lake bootpath)

A. Lake Elizabeth subpopulation
The wetland supporting P. chorisiana is directly below a drivable road, but the plants themselves do not appear to be in an area regularly visited by hikers.
The site is directly across the road from an old adit for the Damon Mine.  This mine was recently part of a proposed mining project, however, use of this adit has been dropped from the proposal.
Specific Management Considerations
1. Monitor recreational use and impacts to the population
2. Periodically, check status of mining project.  
B.  Crater Lake boot path subpopulation
Only a few plants occur at the very edge of a boot path to Crater Lake.  Hikers on their way to the lake could trample the plants.
Specific Management Considerations
1. Monitor recreational use and impacts to the population.

2. Evaluate access to Crater Lake, analyzing possible impacts to P. chorisiana and its habitat.
3. If trail construction or re-location is necessary, survey any surrounding habitat for P. chorisiana.
E.O. 007 (Squire Creek Pass)

Orchids are inaccessible.  No management considerations needed at this time.

E.O. 009 (Crater Lake)

Although there is no formal trail to Crater Lake, there is a steep, muddy boot path used by anglers and hikers.  No orchids are known to occur at this upper part of the boot path.  Orchids are relatively inaccessible.  No management considerations needed at this time.
V.  Research, Inventory and Monitoring Opportunities
1) Research Needs

Pollination of this species in North America is not understood.  Catling (1984) reports that P. chorisiana is self-pollinating in British Columbia, while Inoue (1981, 1983) reports that it is beetle-pollinated in Japan.  However, the beetle, Oedemeronia lucidicollis, is not known to occur in North America.  Any researchers attempting to collect beetle visitors to Platanthera chorisiana should avoid skin contact with beetles, because oedemerid beetles are known to cause contact blisters (Vaurie 1951, Nicholls et al. 1990).

Germination requirements of the species, including dormancy breaking requirements and identity of the fungal symbiont(s), are unknown.  

2) Past Inventory
A draft Conservation Strategy for P. chorisiana was completed in 1993 (Potash, 1993).  In conjunction with that, an effort was made to conduct purposive surveys for P. chorisiana on the Mt. Baker-Snoqualmie National Forest (Belfield, 1993).  At that time, there were only three documented sites of P. chorisiana on the Forest. At or near each documented site, the following three species showed particularly high frequency: Elliotia pyroliflorus, Caltha leptosepala ssp. howellii, and Spiraea splendens var. splendens (Potash, personal communication.  Using these three species to filter through Ecology plot data, eight areas were chosen across the North Bend (now Snoqualmie RD), Skykomish, and Darrington Ranger Districts for a more thorough and wide-spread survey.  Two new sites were located during that effort (Squire Creek Pass and Crater Lake boot path/Lake Elizabeth; Table 4).   The Crater Lake site was found a year later, resulting in the six documented sites now on the Forest.  In addition, Holly Zox, a University of Washington Rare Care Volunteer, located three new element occurrences not on National Forest lands in 2002 and 2003 by focusing on Snohomish County lakes.

Table 4.  Documented occurrences of sites including the species Elliotia pyroliflorus, Caltha leptosepala ssp. howellii,  and Spiraea splendens var. splendens that have been surveyed for Platanthera chorisiana.

	Ecology Plot #
	Site Name
	Survey Results

	2696, 2697
	Anderson Lake
	Not found

	2823
	Copper Lake
	Not found

	2664, 2667, 6472
	Crater Lake/Lake Elizabeth
	Found

	4601
	Headlee Pass Trail
	Not found

	2826
	Little Heart Lake
	Not found

	2723, 2725
	Snoqualmie Lake
	Not found, but needs more survey because a lot of habitat is present

	4231, 4232, 4236
	Squire Creek Pass
	Found

	6492
	Target Lake
	Not Found


3) Inventory Needs

Areas meeting the criteria below should be considered high probability habitat for this species and could be surveyed:
1. Area supports a plant community that includes the following species: Elliottia pyroliflorus,  Hypericum anagalloides, Caltha leptosepala ssp. howellii, and Spiraea splendens var. splendens,

2. Area is bounded by steep cliffs, resulting in cold air drainages, 

3. Area is in the same ecozone as the known occurrences, and
4. Area is within the same longitudinal band as the known occurrences.
A review of ecology program plot data, botany program survey data, and USGS 7.5-minute quad maps identified 15 new areas on the Mount Baker-Snoqualmie NF that are high probability habitat (Table 5).
Modeling of potential habitat shows promise.  Such models were constructed recently to predict the occurrence of lichen and vascular plant species of concern by the Ecology Program and resulted in new sightings of Hypogymnia duplicata and Coptis aspleniifolia (Lesher, personal communication).  All documented sites of P. chorisiana are in areas with high precipitation at sea level values and low mean annual temperature at sea level values.  A species habitat model could easily separate these areas out (Henderson, personal communication).
All inventory work would be subject to available funding.
Table 5.  Other areas on the Mount Baker-Snoqualmie National Forest with high probability habitat for Platanthera chorisiana.
	Site Name
	Ranger District

	Bagley Lake
	Mt. Baker RD

	Bear Creek
	Snoqualmie RD

	Blanca Lake
	Skykomish RD

	Clear Lake/Island Lake
	Darrington RD

	Coal Lake
	Darrington RD

	Copper Lake
	Skykomish RD

	Cougar Creek
	Darrington RD

	Deer Creek Pass
	Darrington RD

	Goat Lake
	Darrington RD

	Hawkins Lake
	Mt. Baker RD

	Independence Lake/North Lake
	Darrington RD

	Kelcema Lake
	Darrington RD

	Twin Lakes
	Skykomish RD

	unnamed lake, North Fork Tolt River drainage
	Snoqualmie RD

	Weden Creek Trail
	Darrington RD


In addition, Nelsa Buckingham (1993) identified a few areas on the Olympic Peninsula that also support many of the common associates of P. chorisiana.  These, and other similar areas in Washington State (i.e., Olympic National Park, North Cascades National Park,  and Okanogan-Wenatchee National Forest), could be checked through GIS for suitable habitat, and then inventoried for additional occurrences of P. chorisiana.

The Bureau of Land Management does not currently suspect P. chorisiana on its Washington State lands.  A more thorough analysis of Washington BLM lands could be conducted to see if potential habitat is present.

4) Seed banking

Seed banking could be one method for responding to a decline in population, whether random, attributable to climate change, or as a result of human-caused direct impacts.  Collection of P. chorisiana seeds would be problematic, due to their extremely small size, however University of Washington Rare Care program will be attempting seed collection at Lake Serene in 2007.
5) Monitoring

Since there are so few known P. chorisiana occurrences in Washington, monitoring a subset (n) of the known plants is not recommended because the sample size would be too small to draw any meaningful conclusions.  Instead, the entire population (N) should be censused on a regular basis to determine if it is increasing, decreasing, or remaining stable.  The habitat of this species is so fragile that a "regular basis" should not be more frequent than every 5 years, so the site does not sustain undesirable impacts from the monitoring itself.
Monitoring plots were installed at Lake Serene, Lake Isabel, Lake Elizabeth, Crater Lake, and Squire Creek Pass in 2002.  These plots could be re-censused.
Monitoring plots could be established at all new element occurrences of this species, following the same protocol that was used in 2002.

TERMS
Anther


The top, pollen-bearing portion of the stamen.
Caudicle


Stalk-like structure at the base of the  pollinia.

Column


A structure formed by the united filaments and style in orchids.
Disjunct


A geographically isolated population or species outside of the range of other similar 

populations or species.
Documented Occurrence
Synonymous with Element Occurrence.
Ecozone

Areas of land with similar environments.  The ecozone is defined by the elevation of the lower limit of the Silver Fir zone.

Element Occurrence

In NRIS, an element occurrence is an area of land and/or water in which a TES plant species, or was, present. The State of Washington Natural Heritage Program generally defines an element occurrence as a population, but even single plants will be tracked as an element occurrence.

Filament


The stalk of the stamen which supports the anther.
Habitat disturbance

Natural or human caused disturbances that likely may have impacts on the species habitat, its life cycle, microclimate, or life support requirements.

Holotype

The original specimen from which the description of a new species is made.

ISMS database (Interagency Species Management System)

An interagency database containing information about Survey and Manage species in the Northwest Forest Plan area.  ISMS includes: data for surveys, species locations, and their associated habitats/environmental conditions.  This database is now defunct, replaced by GeoBOB for BLM and NRIS for Forest Service.

Lanceolate


Lance-shaped; much longer than wide, with the widest point below the middle.

Lip


Lowermost, often largest, petal of orchids.
Management Considerations

Potential management activities designed to achieve the conservation of a species at a site.  Management considerations are not mandatory.

Monitoring

The collection of information used to determine if management actions are meeting objectives of standards and guidelines and if they comply with laws and management policy.  Monitoring is also used to determine if standards and guidelines are being followed and if they are effective.

NRIS (Natural Resource Information System)

A set of standard corporate databases and computer applications used by the Forest Service nation-wide to record basic natural resource data.  NRIS Fauna and NRIS TES Plants will be the primary repositories for Forest Service Sensitive Species information.

Oblong


Two to four times longer than broad with nearly parallel sides.

Obtuse

Blunt or rounded at the tip, with the sides coming together at an angle of 90 degrees or more.

Orbiculate


Approximately spherical in outline.

Ovate


Egg-shaped in outline and attached at the broad end.

Persistence

The likelihood that a species will continue to exist, or occur, within a geographic area of interest over a defined period of time.  Includes the concept that the species is a functioning member of the ecological community of the area.

Pistil

The female reproductive organ of a flower, typically consisting of a stigma, style, and ovary.

Pollinarium (pl. pollinaria)
An orchid flower structure consisting of pollinia, caudicle, and viscidium.  Members of the genus Platanthera have two pollinaria.
Pollinium (pl. pollinia)

Mass of waxy pollen grains transported as a unit to orchids.


Porrect


Extended forward, resembling a parrot beak.
Protocorm

First, tuber-like structure produced by germinating orchid seeds.  Mostly consists of undifferentiated cells.

Purposive surveys
A type of strategic survey.  It is a focused search conducted in areas where the target species is expected to occur.

Range

The limits of the geographic distribution of a species.

Resupinate


Upside-down due to twisting of the pedicle, as like the flowers of some orchids.

Rostellum

An extension from the upper edge of the stigma in orchids that aids in gluing the pollinarium to the pollinator.

Saccate


Sac-shaped, bag-shaped.

Scapose


Leafless stem that arises from the ground level.

Sessile


Attached directly, without a supporting stalk.

Site
The location where an individual or population of the target species was located, observed, or presumed to exist and represents individual detections, reproductive sites, or local populations. Specific definitions and dimensions may differ depending on the species in question and may be the area described by connecting nearby or functionally contiguous detections in the same geographic location.  This term also refers to those located in the future.  Other terms such as known site, species location, and element occurrence are included in this definition.

Spur


A hollow, slender, sac-like appendage of the lip.

Stigma


The portion of the pistil receptive to pollen.

Style



The usually narrowed portion of the pistil connecting the stigma to the ovary.

Suborbiculate


Almost spherical in outline.

Systematics
The study and classification of organisms with the goal of reconstructing their evolutionary relationships and histories.
Synonymy

Different scientific names used for a single taxon.
Viability

Ability of a wildlife or plant population to maintain sufficient size to persist over time in spite of normal fluctuation in numbers; usually expressed as a probability of maintaining a specified population for a specified period. (USDA, USDI 1994).
Viscidium

Sticky, disc-shaped structure at the base of the caudicle.  Used by an orchid to glue the pollinia to the pollinator.
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Appendix A. Original species description and a photograph of the holotype held at the Komarov Botanical Institute (LE) in St. Petersburg, Russia.

English translation of original Latin description by Mark A. Garland (http://botanicallatin.org/) below:    


Habenaria Chorisiana. Nob[is].


P(lant?) with two subradical ovate leaves, lip entire, obtuse, not at all exceeding the laciniae, spur scrotiform.


Grows in mountainous regions of Unalaska throughout [or “here and there”].


Satyrium L.


Demonstrating a crossing over of the genus Platanthera to Gymnadeniae galeatae Rich., similar to the previous species; different in: smaller stature, scarcely a digit tall, ovate leaves, spike few—10—12-flowered,  furnished with bracts overtopping the flowers, the scrotiform horn etc.  Root:  tubers two, fusiform, slender, descending, furnished with fibrous rootlets at the neck.  Leaves two, sheathing, subradical, with the outermost aphyllous sheath similar [or “approaching”]; the outer or lower broader and more obtuse, broadly ovate, in larger specimens 16 lines long, 10 wide; the inner or upper in some specimens approximate, in others placed a little higher on the stem, more acute and narrower; vascular network consisting of around 6 primary nerves on each side, arcuate, connivent at the submucronulate apex, connected to each other by oblique venules.  Stem a digit tall, more often shorter, in a single specimen 6 thumbs long, slender, naked in the upper part, or furnished with a single sessile lanceolate acute leaflet.  Spike 1 nail or 1 thumb long, 10—20-flowered; bracts similar to the cauline leaf, of various lengths, always longer than the flowers; flowers smaller than in the preceding species, erect.  Ovary similar, contorted, erect, straight, somewhat thick, ellipsoid in mature fruit.  Calyx arched [or “furnished with scales”], laciniae similar, dividing a little; outer laciniae broadly lanceolate, obtuse; inner exactly similar, a little smaller; lip undivided, obtuse, shorter than the laciniae, spurred, the spur short, scrotiform.

Explanation of units of measure (from Stearn, W.T. 2004. Botanical Latin. 4th edition. Timber Press, Portland, OR. 560p.)

line (linea):  2.25 mm.

nail (unguis):  6 lines or 1.35 cm.

thumb (pollex):  12 lines, 1 Paris inch, or 2.7 cm.

digit (digitus): 2 Paris inches or 5.4 cm.
[image: image5.jpg]



Figure A-1. Holotype of Platanthera chorisiana (Cham.) Reichb. f. at the Komarov Botanical Institute (LE), Russian Academy of Sciences, St. Petersburg, Russia.  Specimen collected by Johann Freidrich Eschscholtz.  Photographed by Eric A. Christenson, February 1994. Image courtesy New York Botanical Garden.
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Figure A-2. Transcription of holotype label.  Label data courtesy New York Botanical Garden. 

Appendix B. Plant species present at Element Occurrences of Platanthera chorisiana in Washington State.  
Plant names in the genus Platanthera follow Sheviak (2002). All other scientific names follow USDA Natural Resources Conservation Service (2007).

	Family
	Common Name 
	Scientific Name 
	Lake Serene (E0 003)
	Poodledog Pass  (EO 004)
	Lake Isabel/Dollar Lakes (EO 005)
	Lk Eliz/Crater Lk  path  (EO 006)
	Squire Creek Pass (EO 007)
	Crater Lake (EO 009)
	Bald Mountain (EO 011)
	Boulder Creek (EO 012)
	Big Greider Lake (EO 013)
	Constancy (% occurrence)

	Araceae
	skunk cabbage
	Lysichiton americanum
	
	
	X
	X
	
	
	
	
	
	22

	Asteraceae
	broaleaf arnica
	Arnica latifolia
	
	
	X
	X
	
	
	
	
	
	22

	Asteraceae
	subalpine fleabane
	Erigeron peregrinus
	X
	X
	
	X
	X
	X
	X
	
	
	66.7

	Asteraceae
	arrowleaf ragwort
	Senecio triangularis
	
	X
	
	X
	
	X
	
	
	
	33

	Asteraceae
	alpine leafybract aster
	Symphyotrichum foliaceum var. foliaceum
	
	
	X
	
	
	
	
	
	
	11

	Betulaceae
	Sitka alder
	Alnus viridis ssp. sinuata
	X
	
	
	X
	
	X
	
	
	X
	44

	Blechnaceae
	deer fern
	Blechnum spicant
	X
	X
	
	X
	X
	
	
	
	X
	55.5

	Caprifoliaceae
	twinflower
	Linnaea borealis
	
	
	
	X
	
	
	
	
	
	11

	Cornaceae
	bunchberry dogwood
	Cornus unalaschensis
	
	
	
	X
	
	X
	
	
	X
	33

	Cupressaceae
	Alaska yellow-cedar
	Chamaecyparis nootkatensis
	X
	X
	
	X
	X
	X
	
	X
	
	66.7

	Cyperaceae
	russet sedge
	Carex x physocarpioides [saxatilis x utriculata]
	
	
	X
	
	
	
	
	
	
	11

	Cyperaceae
	bigleaf sedge
	Carex amplifolia
	
	
	
	X
	
	
	
	
	
	11

	Cyperaceae
	water sedge
	Carex aquatilis
	
	
	X
	
	
	
	
	
	
	11

	Cyperaceae
	star sedge
	Carex echinata ssp. echinata
	
	
	X
	X
	
	
	
	X
	
	33

	Cyperaceae
	inland sedge
	Carex interior
	
	X
	
	X
	
	
	
	
	
	22

	Cyperaceae
	lakeshore sedge
	Carex lenticularis
	
	X
	
	
	
	
	
	
	
	11

	Cyperaceae
	Mertens’ sedge
	Carex mertensii
	
	X
	
	
	X
	
	
	
	
	22

	Cyperaceae
	showy sedge
	Carex spectabilis
	X
	X
	X
	X
	
	
	
	
	
	44

	Cyperaceae
	blister sedge
	Carex vesicaria
	
	
	X
	
	
	
	
	
	
	11

	Cyperaceae
	fewflower sedge
	Eleocharis quinqueflora
	
	
	
	X
	
	
	
	X
	X
	33

	Cyperaceae
	cottongrass
	Eriophorum sp. 
	
	
	
	X
	
	
	X
	
	
	22

	Droseraceae
	roundleaf sundew
	Drosera rotunidfolia
	
	
	
	
	X
	
	
	X
	
	22

	Dryopteridaceae
	American alpine ladyfern
	Athyrium alpestre var. americanum
	X
	X
	
	X
	
	
	
	
	
	33

	Family
	Common Name
	Scientific Name
	Lake Serene (E0 003)
	Poodledog Pass  (EO 004)
	Lake Isabel/Dollar Lakes (EO 005)
	Lk Eliz/Crater Lk path  (EO 006)
	Squire Creek Pass (EO 007)
	Crater Lake (EO 009)
	Bald Mountain (EO 011)
	Boulder Creek (EO 012)
	Big Greider Lake (EO 013)
	Constancy (% occurrence)

	Dryopteridaceae
	ladyfern
	Athyrium filix-femina
	
	X
	X
	
	X
	X
	
	
	
	44

	Equisetaceae
	horsetail
	Equisetum sp.
	
	
	
	
	
	
	
	
	X
	11

	Ericaceae
	copperbush
	Elliottia pyroliflorus
	X
	X
	X
	X
	X
	X
	
	X
	X
	88.9

	Ericaceae
	slender wintergreen
	Gaultheria ovatifolia
	
	
	
	X
	X
	
	
	
	X
	33

	Ericaceae
	fool’s huckleberry
	Menziesia ferruginea
	
	
	
	X
	X
	
	
	
	
	22

	Ericaceae
	red heather 
	Phyllodoce empetriformis
	
	X
	
	
	X
	
	
	
	X
	33

	Ericaceae
	Cascade huckleberry
	Vaccinium deliciosum
	
	X
	
	
	
	
	X
	
	
	22

	Ericaceae
	oval-leaf huckleberry
	Vaccinium ovalifolium
	X
	
	
	X
	X
	
	
	
	
	33

	Gentianaceae
	bog gentian
	Gentiana calycosa
	X
	
	X
	X
	
	
	
	X
	X
	55.5

	Hylocomiaceae
	lanky moss
	Rhytidiadelphus loreus
	
	
	
	
	X
	
	
	
	
	11

	Hypericaceae
	bog St. John’s wort
	Hypericum anagalloides
	X
	X
	X
	X
	X
	
	X
	X
	X
	88.9

	Juncaceae
	Mertens’ rush
	Juncus mertensianus
	
	X
	
	
	
	
	
	
	
	11

	Juncaceae
	woodrush
	Luzula sp.
	X
	
	
	X
	
	X
	
	
	
	33

	Lentibulariaceae
	common butterwort
	Pinguicula vulgaris
	X
	
	
	X
	
	
	
	X
	
	33

	Liliaceae
	false lily-of-the-valley
	Maianthemum dilatatum
	
	
	
	X
	
	X
	
	
	
	22

	Liliaceae
	clasping twisted stalk
	Streptopus amplexifolius
	
	
	
	X
	X
	
	
	
	
	22

	Liliaceae
	rosy twisted stalk
	Streptopus lanceolatus var. curvipes
	
	
	
	X
	X
	X
	
	
	
	33

	Liliaceae
	sticky tofieldia
	Tofieldia glutinosa
	
	X
	X
	X
	
	
	X
	
	X
	55.5

	Liliaceae
	green false hellebore
	Veratrum viride
	
	X
	
	
	X
	
	
	
	
	22

	Lycopodiaceae
	mountain clubmoss
	Huperzia selago
	
	
	
	
	
	
	
	X
	
	11

	Lycopodiaceae
	running clubmoss
	Lycopodium clavatum
	
	
	
	X
	X
	
	
	
	
	22

	Lycopodiaceae
	Sitka clubmoss
	Lycopodium sitchense
	
	X
	
	
	
	
	
	
	
	11

	Onagraceae
	pimpernel willowherb
	Epilobium anagllidifolium
	
	X
	
	
	
	
	
	
	
	11

	Family
	Common Name
	Scientific Name
	Lake Serene (E0 003)
	Poodledog Pass  (EO 004)
	Lake Isabel/Dollar Lakes (EO 005)
	Lk Eliz/Crater Lk path  (EO 006)
	Squire Creek Pass (EO 007)
	Crater Lake (EO 009)
	Bald Mountain (EO 011)
	Boulder Creek (EO 012)
	Big Greider Lake (EO 013)
	Constancy (% occurrence)

	Ophioglossaceae
	leathery grapefern
	Botrychium multifidum
	
	
	
	X
	
	
	
	
	
	11

	Orchidaceae
	twayblade
	Listera sp.
	
	
	
	X
	
	
	
	
	
	11

	Orchidaceae
	Choris’ bog-orchid
	Platanthera chorisiana
	X
	X
	X
	X
	X
	X
	X
	X
	X
	100

	Orchidaceae
	white bog-orchid
	Platanthera dilatata
	
	
	X
	
	
	
	
	
	
	11

	Orchidaceae
	slender bog-orchid
	Platanthera stricta
	
	X
	
	X
	X
	
	
	
	X
	44

	Orchidaceae
	hooded ladies’-tresses
	Spiranthes romanzoffiana
	
	
	
	
	
	
	
	X
	
	11

	Pinaceae
	Pacific silver fir
	Abies amabilis
	
	X
	
	X
	
	
	
	
	X
	33

	Pinaceae
	subalpine fir
	Abies lasiocarpa
	
	
	
	X
	
	X
	
	
	
	22

	Pinaceae
	mountain hemlock
	Tsuga mertensiana
	
	X
	X
	X
	X
	X
	X
	
	X
	77.8

	Poaceae
	alpine bentgrass
	Agrostis thurberiana
	
	X
	
	X
	
	
	
	
	
	22

	Poaceae
	bluejoint reedgrass
	Calamagrosis canadensis
	X
	
	X
	
	
	
	
	
	
	22

	Poaceae
	tufted hairgrass
	Deschampsia caespitosa
	X
	
	X
	
	
	
	X
	X
	
	44

	Poaceae
	tall trisetum
	Trisetum canescens
	
	
	
	X
	
	
	
	
	
	11

	Poaceae
	mountain hairgrass
	Vahlodea atropurpurea
	X
	
	
	
	
	
	
	
	
	11

	Primulaceae
	Jeffrey’s shootingstar
	Dodecatheon jeffreyi
	X
	X
	X
	X
	
	X
	X
	X
	
	77.8

	Primulaceae
	arctic star flower
	Trientalis europea spp. arctica
	
	
	
	X
	
	
	
	X
	X
	33

	Pteridaceae
	maidenhair fern
	Adiantum aleuticum
	
	
	
	
	X
	
	
	
	
	11

	Ranunculaceae
	marsh marigold
	Caltha leptosepala ssp. howellii
	X
	X
	X
	X
	X
	X
	
	X
	X
	88.9

	Rosaceae
	goat’s beard
	Aruncus dioicus var. acuminatus
	X
	X
	
	
	
	
	
	
	
	22

	Rosaceae
	thimbleberry
	Rubus parviflorus
	
	
	
	X
	
	
	
	
	
	11

	Rosaceae
	five-leaf bramble
	Rubus pedatus
	
	
	
	X
	
	
	
	
	
	11

	Rosaceae
	salmonberry
	Rubus spectabilis
	X
	X
	
	X
	X
	
	
	
	
	44

	Rosaceae
	burnet
	Sanguisorba sp.
	X
	
	X
	X
	
	
	
	
	
	33

	Family
	Common Name
	Scientific Name
	Lake Serene (E0 003)
	Poodledog Pass  (EO 004)
	Lake Isabel/Dollar Lakes (EO 005)
	Lk Eliz/Crater Lk path  (EO 006)
	Squire Creek Pass (EO 007)
	Crater Lake (EO 009)
	Bald Mountain (EO 011)
	Boulder Creek (EO 012)
	Big Greider Lake (EO 013)
	Constancy (% occurrence)

	Rosaceae
	western mountain-ash
	Sorbus sitchensis
	
	
	
	
	
	
	X
	
	
	11

	Rosaceae
	hardhack
	Spiraea douglasii
	
	
	X
	
	
	
	
	
	
	11

	Rosaceae
	subalpine spirea
	Spiraea splendens var. splendens
	X
	X
	X
	X
	X
	
	X
	
	X
	77.8

	Rubiaceae
	fragrant bedstraw
	Galium triflorum
	
	
	
	
	X
	
	
	
	
	11

	Saxifragaceae
	leatherleaf saxifrage
	Leptarrhena pyrolifolia
	X
	X
	
	X
	X
	
	
	X
	
	55.5

	Saxifragaceae
	mitrewort
	Mitella sp.
	
	
	X
	
	
	
	
	
	
	11

	Scrophulariaceae
	elephanthead lousewort
	Pedicularis groenlandica
	
	
	X
	
	
	
	
	
	
	11

	Sphagnaceae
	peat moss
	Sphagnum sp.
	
	X
	X
	X
	
	
	
	X
	X
	55.5

	Theylpteridae
	beech fern
	Phegopteris connectilis
	
	
	
	
	X
	
	
	
	
	11

	Valerianaceae
	Sitka valerian
	Valeriana sitchensis
	
	X
	
	
	
	
	
	
	
	11

	Violaceae
	pioneer violet
	Viola glabella
	
	
	
	X
	X
	
	
	
	
	22

	Violaceae
	marsh violet
	Viola palustris
	X
	X
	X
	
	
	
	
	
	
	33
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