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Rare Plants of Eastern Oregon and Washington

Abstract
Rare plants are an importaDt consideration for managing forest healrh and producti\itt in eastern Oreeon and $'ashington. fhe
floristic diversity of this area reflect\ the complex biophysical environment. There afe man] eDdernic va\cular phnts whose
ranges lie entirel! !\ithirr thi\ regionr man) are festricted to very smallgeographic areas orhighly specialized hrbitats. A connnon
element i,i adaptaiion to natLrral distu$ance; non-natural threats include exotic plant invasion, agricultufal con!efsion. foad coD-
struclion. rccrcation. fire ruppression acrivities. lilestock grazing. herbicide spray that reduces pollinator\, and alte|ed fire and
hydrological reginrcs. Because laflous species are adapted to different succes,iional srages. maintaining a divefsit) of \tages
\!ould providc lbr a !aricty of lhcsc spccics. Rcstoraiion ofthe narural fire regime and reduction ofgrazing \\'ould benefit upland
shrubconmuni l ics.Mit igat ionofact iv i l jcsforrareplan!s iss i tespeci f icandnravincludeal ter jngrhedming. lerelof intensi ty.or
mclhods uscd.

lntroduction

Plants are the most ubiquitous and taxonomically
diverse macroorganisms east ofthe Cascade Range.
These organisms tunction as primary produoers,
capturing sunlight and carbon, and producing
oxygen, via the process ofphotosynthesis. As such,
they are the most critical components in the main-
tenance of dynamic, f'unctional ccosystems. Plants
provide foods for animals. stabilize watershed
flnctions. provide habitat and cover firr numer-
ous organisms. intluence climatic pattems on 1()-
cal and regional scales. conffibute to soil devel-
opment and stabil ization. have specialized
relationships with pollinators and seed dispers-
ers, and providc a variety of other critical eco-
logical functions such as nitrogen fixation. In
addition to these essential ecological functions,
vascular plants and plant communities (assem
blages of species) provide the lbundation lbr the
econonric and sq:ial tabric ofthis area. Commercial
lesources critical to the region s economy are
provided by vascular plants. including timber,
forage, and other special plant products; these
resources are harvested on both large and small
rea lc . .  In  rdd i t ion .  r  ascu la r  p lan t .  a re  a  vcq  im
pofiant part of the cultural history of nati ve peoples
in the Pacific Nofthwest.

Owing to large scale vegetation shifts related
to climatic changes, thc presence of a high diver-
sity ofgeological substrates, and barriers to gene
flow caused by mountainous topography and other
gcographical barriers. westem NorthAmerica has
been an area of very active evolution tbr vascular

plants. The flora of the area reflects this history
ofdivergence (Hitchcock et al. 1969). The native
flora of eastern Oregon and Washington includes
a spectacular diversity of plant taxa that range
from geogrrphicll l l  re.lr i( led endcmic:- \ome
known only tiom one or a tew occurences, to
those that ijLre common and widespread across the
interiorWest. Vascular plant life fonns range from
the largest terrestdal organisms, trees up to l00
mctcrs in height, to the smallest f lowering plants
known (aquatic plants in the genus Wolfiic. the
individuals of which are I mm or less in size).
Especirl ly notewofthy is the high number of en-
demic vascular plants whose ranges l ie wholly
or partially within this region. Many plant taxa
are local endernics; those taxa restricted to very
small geographic areas (e.g.. one portion of a
mountain runge, one canyon, etc.). Local endemics
are often also restricted to highly specialized habi-
tats, e.g., chemically unique rock outcrops such
as selpentine, and are best addressed at the site
or stand scale ofanalysis. In addition. many more
plant taxaareregional endemics; these have liLrger
geographic rangcs than local endcmics, but arc
still confined to a relatively small region (e.9.,
southeast Washington. northern IdlLho, and north-
west Montana for a Palouse grassland endemic).
Regional endemics may also be closely associ
ated with cerlain habitats, and their rangcs may
rga in  l ie  e i ther  en t i re l l  u  i th in  the  ers te rn  reg ion
orextendbeyond stateboundaries. These taxacan
be best addressed at the subwatershed or land-
scape scale. An example of a local endemic is
Lomatitm ochocens.r, a species that occurs only
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in a single river draina-sc on the north fbrk ofthe
Crooked River in ccntri l l  Oregon (Hell iwell and
Constance 1, pr.r.r.r). Silene spaldittgii. arlexample
ofa rcgional endemic, occurs in tbur states: Mon
tana. Idaho, Oregon. and Washington. It once u'as
broadly distributed across the Palouse Prairie and
today is proposed tbr federal Iisting as threatened
(U.S. Fish and Wildlit 'e Service 1999c).

The evolutionary history rnd resultant floris
tic diversity ol the analysis area is a reflection of
the complexity of biophysicaJ environments in
the interior West. The influcnce of many of these
environments has bccn rnanifested through natu
ral selection in edaphically or physically unique
habitats. e.g., chenically stdngent substrates
weathered tiom ultramafic (serycntine) or c lcar-
cous ()imestone) bedrock. coarse-tcxtured soils.
and clirnatically halsh alpine environmcnts. The
prcscnce of extreme environnental gradients with
rcspect to temperature and moisture has also con-
tributed to evolutiol'lary divcrsitication in the l1ora
of the area. This area is unique in North America
in containing habitats that range fron extremely
aid dcscrts to temperate forests, across ele!ations
from sea lcvel to over 1,1,000 feet. Owing to this
floristic and cnvironmental diversitv. this alea also
contains a vcry Jarge number of seral and climax
plant community types (Franklin and Dryness
1913).

Adaptation to Disturbance

A common elenent found among all this biotic
divcrsitv, is the adaptation to disturbancc. Given
the dynamic nature of these divcrse habitats, all
these species are adaptcd to m;rny scales of dis
turbance. to both fine-scale patch events, such as
windfall. and broad-scale physical events (fire and
climate change) and biotic disturbances (insects
and diseasc) (Brown and Smith 2000, Johnson ct
al. 199,1).

To best assess the ef1'ccts and role of distur-
bance or managemcnt activit ies on rare yascular
plants. Croft et al. (1997) assigned rale taxa to
geogranhic di\ lr ibutirrn eutegorie.. The.e cctegoricr
help to place the distribution of populations in
context with the scale of actiyit ies. DefiDitions
lbr these catcgories are as fbllows:

. Local endemics populations are restricted
to a very small gcographic area (i.e., one
portion ol a mountain range, one canyon,
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etc.). these laxa are often also restricted to
highly specialized habitats. and their range
may lie enlirely within a project boundary
(i.c. Lonatiun ery^tl lrocuryLlm, found only
in the Elkhom Mountains in Baker County.
OR, on griivelly granodiorite soils and argillite
rarus);

. Regional endcmics-populations inhabit a
larger geographic area than that of a local
endemic (i.e.. southeast WA, northem lD.
and not1hwest MT for a Palouse endemic):
these taxa nay also bc closelv associated
with certein habitats, and their range may
l ic  en t i rc l l  u i th in  I  suhhas in  o rpror incc :

. Scattered distribution populations arc
sparsely distributed within and outside the
subbasin or landscape area; the ovelall geo-
graphic range ofthese taxa is wide (i.e., they
may be found in many western states.
Spiranthes diluviulis is a good cxample). but
they are nowhere common on the landscape:

.  D i r jun i t  d i . t r i6 r , ;on  popu la t ion :  a re
within, or straddling. the area boundaq' and
arc substantially separated geographically
from the remainder ofthc taxon's range (i.e.
Musineon lineare, one occurence in Wash-
ington. rcst ofthe distribution is in Alaska);

. Peripheral distribution-populations are
within. or straddling, area boundaries, lie on
the margin ofthe taxon's range. and are geo-
graphically contiguous with that range.

The majority of rare vascularplant taxa in east-
cm Oregon and Washington arc either locally
endemic in thcir distribution pattem, or have
broader distributions but are associated with highly
spccialized habitats. The latter case usually in
volves plant taxathatare tightly confined to highly
specialized habitats that occupy very small (< 1
kmr) patches on the landscape or ale highly im-
perilcd local endemic or ecologically specialized
plants, that cannot be meaningtully analyzed at a
broad scale. The viability and conservation ofthese
narrowly distributed or ecologically restricted taxa
are best addressed at the local or sub-regional level,
e.g., on the pertinel]t National Forest(s)or Bureau
o[  L rnd  Manrgemcnt  un i l t ' t  o r  by  eco- reg i , 'n :
or provinces (Lehmkuhl et al. 1997). Appropri-
ate approaches in these cases include the devel-
opment of conservation sffategies or the jncor
poration of specific standi[ds and guidelincs into
the management plans for planning areas.



Rare Taxa

Vascular P ants

Of the hundreds of rare planl tara in this rcgion.
cufiently. there :nc on]y nine vascular plant taxa
that are protected, orprcposed lbrprotection, under
the Endangcred Species Ac| Astrugalus applegtttei
(endangercd) is a local endemic known tiom two
populations near Klamath Falls, Oregon. The larg
cst population is on private land leased by the
Nature Conservanc)' (U.S. Fish and Wildlife Ser-
vice J993). Disturbance in the tbnn ol seasonal
tlooding may have played in important role m
maintaining habitat fbr this spccies. l lar:l ielia
r,r,?rrt r (proposed endangered) is a local endemic
limited to one strrall population on unstable gra-
nitic scree in Tumwatcr canyon, Washington. A
s ing le  n l tu r l l  o r  human c ru \ed  ran t lo rn  cn \  i ton-
mental disturbance could dcstroy a significant
percentage of the entire distribution for this taxon
(U.S. Fish and Wildlife Service 2000). Holell la
.rqurlli1i.t (threatened) is an ecologically highly
\pccii[ i ,/eJ JquJric. porhole pond. Inonotypic genu.
\\"ith a scattered distribution that hjstoricall)' oc-
currcd from Califolnia to the Willamette Valley
and east to Washington. Idaho. and Montana. Today
it is only found in Washington, Idaho, and Mon-
tana (Lesicact al. 1988; Shelly and Moseley 1988;
She l ly  1988.  1989;  R ice  1990;  She l ly  and
Schassbergcr 1990; Schassberger and Shelly l99l:
Carnon 1992; Lesica 1992; Roe and Shcll l '  1992:
U.S. Fish andWildlife Senice 1994;Mantas 1995).
Mirabilis nw<jbrlanei (threatened) is a Iocal grass-
land endemic found in thc Snake River Canyon
(Baker 1985. Bames andwolf 1994. Cafter 1994).
Invasion ofhabitat by exotio specics continues to
threaten this species. Whilc fire may be a useful
tool in habitat restoration, the presencc of
cheatgrass, knapweed dyellow starlhistle at most
sites, contraindicates its use as a broadly applied
restoration tool. Slr/d lcea oregdno \ar. calfa (en-
dangered) is a local endemic restricted to five
meadows in the Wenatchee Mountains ofChelan
County, Washington (U.S. Fish and Wildlii'e Ser-
vice 1999a). Fire may play a role in the dcvelop-
nent and maintenance of populations for this
species as it occurs in eally successional stages
of habitat. Steplunoneria malheurensis (en<lan-
gered) is a local endemic tbund at only one loca
tion in Hamey County, where it resides on an old
zeolite mining claim (Parenti and Guerr;int 1990).
Sp i ran th ,  t  J l l r r r ia l l r  t th rea teneJ)  i \  : l  r ipar ian

orchid with a scattered distribution fhrn Wash-
ington to Utah. Urban development and water
shed alterations in riparian and wetland habitat
adversely affecl this plant. Silene spctldingii (pr<t-
posed threatened) is a Palouse prairie relic plant
with aregional distribution. Threats to the viability
of this species stem from continued habltat con-
vel.Sion, livestock grazing, the lack of fire, the
invasion ofexotic plant species. and herbicide spray
and drift. Prcscribed firc may be a usetul kxrl fbr
nanaging habitat for this species (Lcsica 1997).
T he I y p o diun lo| e I lii ssp. .?e.lari1ir (threatened)
is a local endemic curently kno\\,n tiom I I sites
on privatc land in Baker and Union Counties of
Oregon. Agricultunl and urban development, live-
\l!,( l gra/ing. und cotnpetit ion l-rom n,.rn-nalir r:
vcgetation threaten it (U.S. Fish and Wildlife
Sen'ice 1999b).

Both the Oregon and Washington Natural
Heritage Programs maintain lists of special spe-
cies that have been determined to be ofState con-
servation concem. Species are organized into fbur
l i . l '  dcpendrng upon lhe  degree , ,1 ' (on :er \  J l ion
concem and threat of extinction. In addition, the
state of Oregon in 1987 passed the Oregon En-
dangered Specics Act under which plants may be
designated as threatened or endangered. The Fed-
eral land management agencies also maintain lists
of species that are of conservation concem.

The gcneral trend for rare plonts has becn a
decline in habitat and population integrity ftom
the historical condition to thc present. The de-
clines from historical to current conditions tbr
vascular plant taxa have generally resulted from
habitar conversion, or shifis in habitat suitabil ity
resulting from successional changes duc to iire
suppression and other land managcment activi-
t ies (e.g., grazing, t imber harvest).

As rue ta\a vary in their succcssioDal habi
tat relationships, this can significantly influence
the effectiveness of management projects and
aeeonrprnyinS: rnit iglt ion. Sume endcmic trxa rre
associatcd with early seral habitats (e.g.. Per.rle-
mon glaucinus, (Croft et al. 1997)). Such species
are nonetheless oftcn considered of range-wide
consenation concem, despite their occurrence rn
disturbed settings, because of their limited geo-
graphic ranges and the typically low number of
populations that occur in more stable habitats. Their
affinity to ephemeral, frequently disturbed habi
tats rcnders them more susceptible to fiequent local
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extirpations. In thesc cases, prescriptions that in-
clude maintenance or creation of canopy open-
ings, via silvicultural trcatmetrt olprescdbcd burn-
ing. were ratcd as more likely to produce tavorable
habitat and population conditions.

Mid-seral species include such taxa as Ctpri-
pe diunt JLts ci.ulat um (scattered distribution) and
Cqstilleia chbrotica (regional endemic). For the
formcr species, the altematives that include prc-
scriptions involving thinning or prescribed bum-
ing. such that partial shade orsmall openings might
bc enhanced, were rated as being likely to pro-
duce more favorable outcomes (Brownell and
Catling 1987. Kagan 1990). Many ofthe rare pliurt
taxa are associated with early to mid-seral suc-
cessional stages, would benefit tiom rcstoration
treatments given adcquate nitigation measurgs.
and pro\,idc a mosaic of habitats and structural
stages.

Species that are essentially confined to latc-
ser?Ll conrmunity types include thosc al]iliated with
the Palouse grasslands throughout all, or a sig-
nificant portion, of their rangcs. The Palouse prairie
vegetation type is estimated to have been elimi-
n l led  f ronr  qha o l  i t .o r ig in i t l  ac reageou ingpr i -
nlarily to agdcultural conversion of non-federal
lands. Four of the rare plant taxa are associated
with this community type, and have some oftheir
occurrences on federal lands: these include
Calochortus nitidus, Hupkryappus liatrifctnnis,
Polemoniun pectinatun. and Silene spaldingii.
All of these have sulfered extensive historical losses
ol habitat and populations in the non federal por-
tions of their ranges (Schassberger 1988, Caicco
1992, Lesica 1993). ln addition, one species that
occurs exclusively on non-federal lands is also
associated with this community typei its viabil
itv has been even more seriously adversely af-
fected, Aslerjessi'rie (Lonin 1991). Extant popu-
iations ofthese taxa arc found only in high quality
remnants of such habitats. These species are all
of serious conseNation concern within the Rc-
gion as is the remaining extant Palouse grassland
in generaLl. These species exempliff the critical role
that federal lands play as refugia for the extant habitals
and populations ofthese, and many othcr, plant ti a
of range-wide conservation concern.

Another plant community group of major im
pofiancc in providing habitat fbr vascular plants
ofrange wide conseryation conccrn in this region
is the Upland Shrub group, specifically the sage-
brush steppe region of the upper Snake in Idaho
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and the Columbia River plains. Taxa in the genus
Astrugalus (A. nulJbrdioe, A. oniciJbrmis. A.
solitariu.s. and A. yoder-u.i1liia.rll) are associated
primarily with such upland shrub communities
(Bameby 19E9, Mancuso and Moseley 1993).
Restoration prescriptions, especially those that
restorc the latural fire regime and reduce graz-
ing, have thc possibility of retuming some habi-
tat to historical conditions. The prescnce of ex
otic spccies $'i l l  present a challenge in the
application ofprescribed flre as fire enhances the
spread of invasive plant species. Such prescrip-
l ion \  $ou ld  be  la ror rh le  tu  a l l  o l  rherc  .peL. ie . .
though much of the former habitat lbr some has
been convefted by range seedings and will be dif-
f icult to restorc (Kennison 1980, Franklin 1990,
Owen et al. 1994). The improvcment in availabls
habitat is limited due to the spread of exotic spe-
( ie . .  h rb i la l  eonrers ion  to  non-ndt i \e  g r i t \ s
seedings, grazing. and changes in the fire regime
(Snithman 1990, 1993; Wright 1988).

Botn-chium (moonwof fem) species also have
scattefed distribution across thc Region (Wagncr
and Wagner 198J,1983, 1986, I 993: Vanderhorst
1993). Most occurrenccs ofthese widespread taxa
occur sparsely on federal lands across the area,
although their distributions and status are much
less understood than tbr the other vascuiar plants
analyzed. Whilc little is known about the effects
of nanagement activities on a species-specific
basis, generalizations can be made for the group
as a v"'hole. For exanrple, it is known that
Botry(hium crenulutun, a species that is ofien
associated with moist old-growth stands of Zri?rl
p/icala (westem red cedar), would bcnet'it liom
any aquatic buffers that may be established. The
projected effects from mtrnagement activities in
dicate further loss ofhabitat. primarily as a result
of timber harvest (Whittier 1973,Zlka 1992.Zrka
et  r l .  1995) .  l t  rppear .  Bot rych ium can surv ivc
fire as long as buming is not done under drought
cond i t ions  and is  o f  lou  lu  moderc te  in ren \ i l )
(Cindy Johnson Groh, Gustavus Adolphus Col-
lege, personal communication)

In addition. there are many vascular plant taxa
that, while secure on a range-wide level. are rtLre
at the state level in one or more states in the inte-
rior West. Conservation of these species of local
concem is also an important consideration, as their
populations often occur I argely or wholly on federal
lands. These peripheral or disjunct populations
may aiso be genetically divergent from those within



the main range of the species. Many such taxa of
state or sub-regional concem are currently des
ignated as sensitivcby the ForestSenice andBLM,
along with thosc that are of conoern on a range-
wide scale.

Nonvascu ar Plants and Fungl

Much of the conscrvation ellbrts tbr rarc plants
in eastern Washington and Oregon has fbcused
on vascular plants, as there is little kno\'"'n ol tlte
rare bryophytes, lichcns. or fungi, and few have
lcgal federal status (Castellano 1995, Christl, and
H. r rnc l  l9g5r .  Hu$ercr .  the  Sta te  Her i tuge pro-
grams in both Washington and Oregon have sev-
era l  b rSoph l tc :  lnd  l i chen.  un  the i r  s la le  .ens i -

tive plant l ists. [n Oregon, only one lichen.
Texosporium santti-iacobi, in the past was fed-
erally Jisted as a candidate species under the En-
dangered Spccies Act. Nonvascular plants play
an important role in rangeland ecosystems as well
as contribute significantly to the biodiversity of
the region.

The region has a rathel low diversity oflichens,
but they are a major component ofrangeland sys-
tems. In many habitats, their sudace area cover
is 307r, or greater (Kaltenecker and Wicklow-
Howard 1994). In the sagebrush steppe and the
Columbia River grasslands. a mixture of bryo-
phytes, l ichens. and cyanobacteria collectively
referred to as "microbiotic crusts" fill the inter-
spaces between the shubs and bunchgrasses. This
association of species is similar in many other
parts of thc world. including Asia and Australia.
These microbiotic crusts vary slightly by region
buthave many similarspecies that ire well adapted
tbr these habitat conditions.

The nitrogcn-fixing lichens and cyanobactena
that are pafi of the biotic crust arc important in
in rprov ing :o i l  fe r r i l i t l .  anL l  mic rob io l i c  c rus t \  in
general increase soil stabil ity, influence water
infilffation, and may improve seed geiminatlon
for various plant specics (Johansen et al. 1984).
Intact microbiotic crusts may also intertere with
the establishment ofexotic planls such as cheatgrass.
Relali\ e to nran) olher gruup\ ol ' m icroorS:an i.m..
microbiotic crLrsts have been well studied. None-
theless. details of the ecological role of microbi-
otic crust species as soil stabilizers and nitrogen
fixers are still being elucidated (Belnap 1994);
the role of microbiotic cmsts as potential barri-
ers to the establishment ofcheatgrass needs to be

studied lurther and conelated with pattems ofland
use.  d i . tu rbance h i \1 . ' r iu . .  cnd  so i l  p ropen ies .

Many ol'these lichen species are widespread
globally, yct the area they now cover in the United
States has been greatly reduced compared to his
torical times (McCunc and Rosentreter 1992). The
major threats to survival of microbiotic cntsts in
this regron includc invasion of exotic irnnual grasses
and resulting increases in firc frequency, the con-
version of rangelands to agriculture and subur-
ban developments, and livestock trampling (St.
Clairand Johansen 1993). Increasedfirefrequency
(>40 times) owing to introduction of chealgrass
has lcd to dl.an]atic changes in ecosystem struc-
ture (Wisenant 1990). Much ofthe shrub steppe
has been convened to a dense, closed stand of
annual exotic gmsses to thc cxclusion of crust
communities. Areas sti l l  containing shtubs and
microbiotic crusts can be grazed when the soil is
moist with l itt le harm to the biotic crusts
(Kaltenecker and Wicklow Howard 1994), but
many arcas have been severely impacted by live-
stock trampling in the dry season (St. Clair and
Johrn .en  lqq . l r .  One mic rob io t i c  c ru . t  sper ' ies .
lhe  \  o \en  5pored l i ihen .  (T , .n , tP , t ru tn  ' ,u , t i '
jacori), is restdcted to two gencral localities within
the region (McCune 1992, 1994).

Threats and Mitigation

Threats to plants include natural disturbances such
as normal fire regimes. olimate change. patho-
gens, and pests. Majornon natural threats include
exotic plant invasion, agncultural conversion, road
construction, and recrcation. Several threats [ep
resent a complex combination of factors such as
the invasion of exotic species owing to livestock
overgrazing, road constluction, or increased fire
tiequency. Fire associated threats include fire
suppression activities, stand-replacing fires, in-
creased frequency offire in rangeland ecosystems,
and lire exclusion in forested ecosystems. Thrcats
tiom both dtect and indirect management-related
activities include livestock grazing. timber har-
vest, etTects ofhydrological regime changes ow
ing to timber harvest or grazing. and loss of pd-
linators that may be associated with management
acrivit ies (crcft et al. 1997).

Detemining the effects of managcment actions
on many rare vascular and nonvascular plants is
difficult at a broad scale of analysis lbr the re-
gion. The viability and conservation of all of the
h igh l5  res t r ie ted  ta ra .  r r  ue l l  l s  de terminr t ion .
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of the efTects of management actions on them. is
best undefiaken at the local, regional. or provin
c i r l  I r r  e l .  Ycr  i l  i .  in tpontn t  Io  en \ure  con\ i \ t (n t
management for thcse species across their r.ange.
One way this can be accomplished is by estab
lishing mitigation measurcs fbr both the broad
scale and project level that ntay be used in the
plrnning, analysis. implemcntation and monitor-
i n g  o l  p t o i c c t r  t , '  i n ' u r e  r  i r b i l r t l  , , l  n u l i \ e  \ a : ( u -
lar plants and bryophyres. lichens, and fungi at
all scales of planning. ln concert with this. a fur
ther managemcnt obiective is to maintain tlte dis-
tribution of nativc plant conmunities at both the
broad and local scale of planning, and to main-
tain, protect, or rcstore special habitat leatures
(e.-s.. peatlands. bogs, f 'ens, azonal l i thologies,
mineralized areas. geothermal areas).

During the implemcntation of managenent
activities. specific mitigatioD mcasures for rcstdcted
nlirnl u( curr<nrc. Jre best de.rgnL.d un a proje. t-
level basis. Site-spccific nit igation is typically
accomplished by changing the tcmporal or spa-
tial chtracteristics, lcvel of intensilv. or method-
ology of the project. For example. the eflects of
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