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 THE OWYHEE UPLANDS ECOREGION  
 
 AN ANALYSIS OF ITS ECOLOGICAL DISTINCTION 
 
 
Summary 
 
Landscape level, ecoregional planning is currently in vogue with federal land management 
agencies and is catching the attention of planners at the state and national level as well.  The 
basic unit of ecoregional planning is the ecoregion which is delineated by the ecological 
distinctiveness of one region from another.  In the inland Pacific Northwest, it is widely 
recognized that pinched between the northern Great Basin and the Snake River Plains lies a 
large, remote plateau that is dominated by the Owyhee River drainage.  This region, termed the 
Owyhee Uplands Ecoregion, has been variously described as a sub-region of the Great Basin or 
of the Snake River Plains, but the distinctive geological and ecological features of the region 
make it worthy of classification as a stand alone ecoregion with equal status as the adjoining 
ecoregions.  The primary rationale for consideration of the Owyhee Uplands as an ecoregion is 
the geology that has shaped the landscape of the region which can best be described as a broad, 
northward tilting plateau that is cut by several large river systems.  There is a definite lack of 
mountain ranges in the Owyhee Uplands making the region very different from the Basin and 
Range country's topography.  The geology has also been responsible for some of the more 
defining vegetational characteristics of the ecoregion.  The Owyhee Uplands is dominated by 
sagebrush steppe vegetation, much as the Northern Great Basin is which lies to the south.  But 
what distinguishes the vegetation from adjoining areas is the high degree of endemism found on 
volcanic ash substrates and the community level diversity of mountain mahogany (Cercocarpus 
ledifolius) found on some of the central mountains in the ecoregion.  Microhabitats for plant 
species can be found associated with the deeply incised river canyons as well.  Animal species 
tend not to be unique from those found in the Northern Great Basin except for the former 
presence of anadromous fishes in the major streams.  Salmon was a common like between the 
Owyhee Uplands and the Snake River Plains.  Plant communities in the Owyhee Uplands have 
fewer expressions of salt desert shrub communities and there are fewer wetlands and 
bottomlands present when compared to the adjoining ecoregions.  These differences can be 
attributed to the lack of closed basins where pluvial lakes may have formed and salts may have 
accumulated.   The overriding distinctiveness of the Owyhee Uplands makes for sound reasoning 
to consider the region as a unit when undertaking land management planning there that may have 
broad implications for the natural environment.  
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 THE OWYHEE UPLANDS ECOREGION  
 
 AN ANALYSIS OF ITS ECOLOGICAL DISTINCTION 
 
 
Introduction 
 
Recent determinations of ecologically based bioregions in the United States and North America 
(Omernick 1987; Bailey 1994) have changed the way that large scale land management planning 
programs are conducted.  In the past, planning was based on geo-political land units such as 
water districts, counties and states or on federal agency jurisdictions such as Ranger Districts, 
National Forests, and Bureau of Land Management Districts.   Now, a growing understanding of 
ecological processes and the recognition that, within defined ecological regions, similar 
management issues or problems occur regardless of geo-political or ownership boundaries has 
led to comprehensive planning programs using the "eco-region" as the basis for the planning 
area.  The determination of the ecoregion or bioregion or physiographic province, as it is 
variously referred to, has considerable bearing on the issues addressed and on the solutions 
arrived at in planning processes that are now underway or that will be undertaken in the future. 
 
For the purposes of this paper, an ecoregion is defined as an area of land that is more or less  
biogeographically similar and yet is distinct from adjacent areas.  The aspects of similarity 
within an ecoregion generally include flora, fauna, natural communities, geology, hydrology and 
climate.  An ecoregion typically encompasses a major watershed that may be comprised of a 
number of river systems.  The distinctions between adjacent ecoregions can range from the 
subtle where there is great similarity between biotas in two ecoregions to the abrupt such as 
where land and ocean meet.  A key concept in defining an ecoregion is that the ecosystems 
present within it all function in an inter-related fashion.  Ecoregions also have human factors that 
bind them together in that there are often similar economies with ecoregions which may be based 
on the extraction of natural resources, that may be distinct from adjacent ecoregions.  Similarities 
of human use of natural resources within an ecoregion typically results in similar threats to the 
natural ecosystems in the ecoregions.  Therefore land management planning on an ecoregional 
basis can have the effect of focusing on threats that are common across the region.    
 
The Owyhee Uplands ecoregion in southeast Oregon and neighboring Nevada and Idaho has 
been treated in various ways with regards to the consideration of the region as a distinct, primary 
geo-physical land division.  The Oregon Natural Heritage Program has long referred to the 
Owyhee Uplands as one of the ten Physiographic Provinces found in the state of Oregon (Natural 
Heritage Advisory Council 1993).  These ten provinces were derived from an early ecological 
reference of Oregon and Washington (Franklin & Dyrness 1973) and have remained in use with 
some minor modifications to province boundaries for two decades.  More recent treatments of 
ecological delineations of regions have sometimes chosen to not recognize the uniqueness of the 
Owyhee Uplands or have defined the region as a subdivision of adjacent major divisions, in one 
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east of the Santa Rosa Mountains and then surrounding the headwaters of the South Fork 
Owyhee River in the Independence Mountains.    
 
Further east the mainstem of the Owyhee River (also called the "East Fork") runs south almost to 
Elko, Nevada, its headwaters interfingering with the headwaters of the Humboldt River near the 
Adobe Range.  The boundary swings northeast to the Jarbidge Wilderness Area in the Jarbidge 
Mountains of Nevada before entering southwestern Idaho along the watershed boundary of the 
East Fork Bruneau River.  Here the 4000 foot contour serves as the border between the Owyhee 
Ecoregion and the Snake River Plains to the north as the boundary heads northwest along the 
face of the Owyhee Mountains.  The ecoregion  boundary crosses back into Oregon south of 
Homedale, Idaho, near Owyhee Ridge and runs north across the Malheur River Valley east of 
Vale, Oregon, to the Baker County line.   
 
The ecoregion then heads west along the County line following the National Forest boundary 
which tracks continuous forest cover.  In this region there is generally depicted  an exclusion of 
the Cottonwood Mountains to the east followed by a turn back to the west where the boundary 
continues into Harney County to include the Drewsey Valley area before heading south towards 
Stinkingwater Pass.  At the Pass the ecoregion boundary continues mostly south along Warm 
Springs Reservoir where it follows the South Fork Malheur River before heading back into 
Malheur County.  The boundary again enters Malheur County near Highway US 78, skirting 
along the northern watershed boundary of the Sheepshead Mountains before it heads south to 
connect with the starting point near Burns Junction, Oregon.  
 
 
General Description of Owyhee Uplands 
 
The Owyhee Uplands Ecoregion has many similarities to the northern Great Basin with its 
expanse of sagebrush steppe vegetation and rolling landscape broken only by occasional riverine 
canyons and even more occasional mountains which have been formed by uplifting and block-
faulting.  These similarities end when one considers the basic geologic processes that have 
shaped the Province and been instrumental in defining its character.  The Owyhee Uplands have 
in large part been formed as an erosional landscape where a high elevation plateau has been 
subjected to considerable downcutting by the Owyhee River, its tributaries, and the other major 
waterways in the ecoregion.    
 
The geology of the Owyhee Uplands is more or less dominated by successive layers of  basalt, 
rhyolite, welded tuffs and unconsolidated volcanic ash that originated in the late Miocene Epoch, 
15 million years ago.  The various layers have been exposed by erosional processes that have 
carved deep riverine canyons in the region (Kittleman 1973).  The underlying layers are 
generally softer rock and, in places, unconsolidated volcanic ash and tuffs that were easily 
removed by moving waters.  The varied chemical properties of the parent material, especially the 
ashbeds, adds to the distinctiveness of the Owyhee region and has prompted considerable interest 
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in the mineral potential present.  In recent times mining has been quite active in the Owyhee area 
with mining activity peaking in the Owyhee Mountains of Idaho near Silver City at the turn of 
the century.  The Owyhee Mountains are dominated by granite, which is in marked contrast with 
the other mountains in the region, and have produced considerable quantities of gold and silver.  
The extensive mining activity in the Owyhee Mountains was responsible for the almost complete 
removal of ponderosa pine from the uplands for the purposes of shoring up mines.  The unique 
chemical properties of the some of the volcanic ashbeds present in the region are also partly 
responsible for the high degree of plant species endemism found in the flora of the region 
(Packard 1992).  
 
The Owyhee Plateau has generally not been subjected to the extensive faulting and huge 
upthrusts and downthrusts that are so distinctive and characteristic of the adjacent Great Basin.  
Also unlike the Great Basin, there is not a series of north-south trending mountain ranges in the 
ecoregion.  Overall, the Owyhee region has few mountains with the exception being the 
mountain ranges along its southern boundary where the major rivers have their headwaters.  
Elevations range from 4000 feet to 6500 feet over most of the Plateau with only the highest 
peaks reaching much over 8000 feet in the central part of the ecoregion.  This lack of dramatic 
elevational differences has perhaps resulted in less diversity of vegetative communities, and 
correspondingly one can assume less diversity of animal species found in the region.  
 
While much of the Owyhee drainage lies at higher elevations, generally above 4000 feet, in the 
lower Malheur Valley between Juntura and Vale and adjoining lands in Idaho where the Owyhee 
Plateau dips down to the Snake River Plains, elevations are considerably less.  Vale, Oregon, lies 
at 2250 feet while Homedale, Idaho, lies at 2210 feet with most of the lower Snake River Plains 
being below 2500 feet in elevation.   The mild climate of the Snake River Plains dictates that the 
Owyhee Uplands Province be restricted to above approximately 4000 feet in elevation in Idaho 
(Ertter and Moseley 1992).  In marked contrast to this, though, the flora and geology of the lower 
Malheur Valley in Oregon seems to promote its inclusion in the ecoregion.  This is particularly 
evident in the endemic flora found on volcanic ash deposits in the Owyhee Uplands as several of 
these species are also present at the lower elevations surrounding the Malheur Valley on similar 
outcrops. 
 
Vegetation of the Owyhee Uplands is less distinctive than the geology of the region as it closely 
mimics the Great Basin with sagebrush steppe, salt desert scrub and juniper stands prominent in 
most areas.  However, because these vegetative communities are duplicated across the 
Intermountain West from Canada to New Mexico, they are hardly diagnostic of any particular 
ecoregion such as the Northern Great Basin or the Snake River Plains.  What is distinct in the 
Owyhee Uplands are the endemic plant species that are found on the volcanic ashbeds centered 
around Leslie Gulch and Succor Creek and stretching east into Idaho.  There are at least thirteen 
endemic plant species associated with these ashbeds which represents a very high percentage of 
the entire flora of the region (Packard 1992) compared to rates of endemism found in most other 
ecoregions.   
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Wildlife species in the Owyhee Uplands include most of the common species that are present in 
the Intermountain West with little current information that would indicate that there is much of a 
distinct faunal community present there.  It has been noted, however, that there is an abundance 
of several groups of species such as California bighorn sheep and mule deer because of the 
rugged canyons present.  The deep cut riverine canyons that are so prominent in the Owyhee 
region also provide abundant habitat for raptor species, rivaling the Snake River Birds of Prey 
area in Idaho.  Wildlife habitats present in the Owyhee Uplands are similar to those in the Great 
Basin, so one would not expect many differences in the species between the two areas but to date 
there has been only a small amount of work done on comprehensive inventories of species.  One 
exception is that inventories for herptiles has been done in the Oregon Owyhee Uplands with 
findings showing several common Great Basin species being relatively absent from the region 
(St. John 1985).  
 
The major rivers and streams in the ecoregion once supported large runs of Pacific salmon, other 
anadromous fishes and associated species that used to make their way up the Owyhee, the 
Malheur, the Bruneau and the Jarbidge River systems for considerable distances before the dams 
stopped their migrations.  These fish were food for the Native Americans and played important 
roles in the general ecology of the land, with particular emphasis on the riparian zones along the 
major waterways.   It is difficult to determine now how the loss of these fisheries has ultimately 
affected the ecoregion as a whole, but it is clear that loss of the salmon has had a definite effect 
on other species which depended upon it as a food source.  
 
 
 
II. Province Characteristics--Abiotic Factors 
 
Geology  
 
Geologically the Owyhee Uplands has similar volcanic origins as much of the Great Basin with 
the exception being that there are substantial rhyolite deposits and welded tuffs throughout much 
of the area.  In addition, there are extensive ashbed deposits and tuffaceous  flows associated 
with the Succor Creek formation in the northern part of the Owyhee ecoregion.  The Succor 
Creek Formation is considered by many to be one of the more distinguishing features of the 
Owyhee region (Packard 1992).  These geologic attributes taken together, with the lack of large 
scale faulting that resulted in basin and range topography to the south in the Great Basin, have 
created the landscape of the Owyhee Uplands ecoregion. 
 
The pre-Pleistocene geology of the Owyhee Uplands begins over 100 million years ago when the 
edge of the continent rested on what is now western Idaho.  The island archipelagos that would 
become the Wallowa Mountains-Seven Devils area had long ago formed and now resided against 
the edge of the continent with its associated granitics from the Idaho Batholith; the entire area 
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Figure 3.  Map of the Intermountain Region showing the number of mountain ranges in the 
Owyhee Uplands (Area II) relative to the mountain ranges in the Great Basin (Areas III, IV, VI, 
VII, VIII). 
  (from Cronquist et al. 1972)    
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As noted earlier, the southern boundary of the ecoregion is defined by the watershed of the three 
prominent rivers, all of which have their headwaters in desert mountain ranges in Nevada.  These 
ranges include the Jarbidge Mountains, Bull Run Mountains, Independence Mountains, and 
Tuscarora Mountains.  While these ranges define the boundary of the watersheds contained 
within the ecoregion, they generally do not directly characterize the ecoregion itself. 
 
Ertter and Moseley (1992) recognize the Owyhee Division as being distinct from the Lower 
Snake River Plain, Upper Snake River Plain, and the Southeastern Mountains (Basin & Range 
Province) Divisions.  They characterize the Owyhee Division as a plateau dominated by 
Miocene and Pliocene basalts and rhyolites, including Idavada volcanics that are probably 
associated with the same hot spot that is now under the Yellowstone Plateau.   Three sub-
divisions are recognized by these authors: 
 
 a.  Owyhee Mountain Unit:  Owyhee Mountains and South Mountain north of Mud Flat 

Road;  diverse geology and diverse flora with Cretaceous granites protruding through the 
volcanics;  also present is the Succor Creek formation, Miocene ashbeds which may be 
transitional to lower elevation Lakebed Unit in Lower Snake River Plain Division. 

 b.  Bruneau Plateau Unit:  uniform plateau, cut by canyons;  sagebrush converted to 
crested wheatgrass seedings.  

 c.  Jarbidge Uplands Unit:  above 2300 m (5500 ft) elevation, well watered relative to 
the Bruneau Unit with wet meadows at Duck Valley;  northern extensions of Jarbidge 
Mountains enter Idaho here.  

 
Approximately 9 million acres are included within the described ecoregion, most of it managed 
by the Bureau of Land Management and the States of Oregon and Idaho with private lands 
making up about 20 percent of the land base.  There are two small indian reservations in the 
ecoregion:  the Fort McDermitt Reservation in southeast Oregon-northern Nevada and the Duck 
Valley Reservation in southern Idaho-northern Nevada.   The ecoregion is crossed essentially by 
only three paved roads:  US Highway 95 that runs from Homedale, Idaho south to Jordan Valley, 
Burns Junction, and McDermitt; US Highway 20 which runs from Burns, Oregon to Ontario, 
Oregon; and Idaho State Highway 51 which runs from Bruneau, Idaho south to Owyhee, 
Nevada.   
 
 
Hydrologic  Features 
 
One of the defining characteristics of the Owyhee Uplands ecoregion is that the area is not an 
internally drained basin like most of the Great Basin watersheds but rather the waters of the 
ecoregion drain into the Columbia River system via the Snake River.  The Owyhee River and its 
tributaries together with the Malheur River drainage are primary watersheds in the lower Snake 
River basin.  This distinction of not being an internally drained basin sets the Owyhee Uplands 
apart from the rest of the hydrographic Great Basin which is distinguished by the internally 
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drained systems that occur throughout the region.  A hydrographic map of the Great Basin area 
(Figure 4) shows the drainage patterns of the Owyhee ecoregion, that is portrayed as lying 
outside the hydrographic Great Basin, as well as the watersheds of major rivers and streams in 
the Great Basin.    
 
The Owyhee River basin alone covers approximately 11,300 square miles in parts of three states 
with four forks and the West Little Owyhee River as the principal tributaries to the mainstem.  
The South Fork of the Owyhee River is the longest fork running from Independence Valley, 
Nevada, through the southwestern corner of Idaho, and merging with the North and Middle 
Forks at Three Forks, Oregon.  The East Fork or Main Owyhee River heads above Wild Horse 
Reservoir, Nevada, and runs through the Duck Valley Indian Reservation before joining with the 
South Fork.  The Owyhee River and its tributaries have cut deep canyons in the surrounding 
plateau country thereby being some of the principal agents in shaping the topography of the 
Owyhee country.  The canyons have cut through a number of layers of rock laid down by 
volcanic events and in places have revealed buried ash and welded tuff layers that provide some 
of the characteristic geologic signature of the region.  The downcut canyons have also opened up 
springs along the watercourse.  While much of the water in the Owyhee system enters the 
drainage via precipitation in the winter and spring months, there is significant contribution to the 
system that occurs from springs. 
   
Some of the springs in the region are thermal springs that have been much noted by human use 
since prehistoric times.  The Vale Hot Springs were a highly regarded stopping place on the 
Oregon Trail and were a primary reason for the establishment of Vale, Oregon.  The Three Forks 
Hot Springs that occur at the junction of the three forks of the Owyhee River in Oregon are 
located on the old military road that traverses the country.  This remote road was used to 
transport gold and silver from the mines in the Owyhee Mountains of Idaho to the San Francisco 
mint during the mid- 1800's (Hadley and Lucia 1988).  Other well known springs occur along the 
Owyhee River canyon as well as in other places in the Owyhee Uplands region.    
 
In addition to the Owyhee River, portions of three other rivers flow through the ecoregion.  In 
Oregon the lower Malheur River valley is included within the ecoregion, principally because of 
the similarity of geologic history and unique soils that are found there.  The lower Malheur is 
defined for these purposes as including the Drewsey Valley, the South Fork Malheur River 
downstream from Warm Springs Reservoir, and the lower mainstem Malheur River Valley 
downstream to the western edge of Ontario, Oregon.  At Ontario the region is considered part of 
the Snake River Plains ecoregion.  In Idaho, the Jarbidge River is included in its entirety and the 
Bruneau River is included down to the 4000 foot elevation level as recommended by Ertter and 
Moseley (1992).  Both of these river drainages have geology similar to the Owyhee River basin 
and are thus included in the ecoregion. 
 
The Owyhee Uplands are not known for being well watered, but there are several prominent 
streams in the region that deserve mention.  While these streams are typically part of larger river 
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systems their waters often dry up before reaching perennial rivers that flow to the ocean. 
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Figure 4.  Map of the Intermountain Region showing the externally drained Owyhee Uplands 
Ecoregion and Snake River Plains in contrast to the internally drained basins which lie inside the 
shaded border of the hydrographic Great Basin.  The solid dark line defines the floristic Great 
Basin Division. 
  (from Cronquist et al. 1972) 



 

 

 
 
 23 

  In Oregon some of the more prominent creeks include Bully Creek, Crooked Creek, Jordan 
Creek, Succor Creek, Dry Creek, Soldier Creek, and Rattlesnake Creek.   In Idaho and Nevada 
some of the prominent creeks in the Owyhee Uplands include Battle Creek, Bull Run Creek, 
Sheep Creek, Clover Creek, Deep Creek, Little Owyhee River, and the East Fork Bruneau River. 
  
 
 
 
III.  Province Characteristics--Biotic Factors 
 
Flora 
  
The evolution of the Owyhee Uplands flora is not well understood, nor has it been studied as a 
distinct entity but there is substantial information about the evolution of the Great Basin flora 
and about possible migrations of species with the Pleistocene ice ages.  It is generally accepted 
that the flora of Western United States evolved in response to environmental changes and the 
basic method of development of the flora is by the migration of species over time (Holmgren et 
al 1972).  During the Paleozoic era and much of the Mesozoic era the Owyhee region was under 
a vast sea and no flora was present; however, the evolution of flowering plants was occurring at 
a rapid rate elsewhere and readily invaded the emerging landscape.  The climate in the late 
Cretaceous was warm and humid with forests evidently dominating much of the Great Basin 
region, presumably including the Owyhee region as well. 
 
In the Tertiary Period of the Cenozoic era the flora of the Great Basin began to take shape as the 
landscape itself evolved due to several influences: a general cooling of the climate; a general 
drying because of uplifts of the Sierra Nevada and the Cascades; and Pleistocene cycles of 
glaciation.  The Great Basin flora tracked these changes in the landscape and there was a 
considerable amount of speciation occurring during this time.   
 
Two distinct geofloras, the Madro-Tertiary geoflora whose origins were of drought-resistant 
drought-deciduous species, and the Arcto-Tertiary geoflora whose origins were in cold climate 
coniferous and hardwood deciduous species came into play during this Period.  The interactions 
of these two geofloras, particularly during the Pleistocene, is likely responsible for the differing 
lowland flora and upland flora that is now seen in the Great Basin.  Most of the geology that is 
currently evident in the Great Basin and in the Owyhee Uplands formed during the Miocene and 
Pliocene epochs of the Tertiary Period.  Many of the species present in these regions today were 
present during the Pleistocene period in at least a closely related species.   
 
The present day flora of the Owyhee Uplands is closely associated with the Great Basin flora and 
also has many species in common with the western Snake River Plains.  The rolling plateau 
lands are covered by sagebrush (Artemisia spp.) and bunchgrasses, for the most part, and the 
uplands have western juniper and mountain mahogany with isolated conifers on only the highest 
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peaks. These similarities contrast with other vegetational differences, though, that make the 
Owyhee Uplands significantly different from the adjacent ecoregions.   
 
One of the most glaring differences occurs in the plant species which are associated with salt 
desert shrublands.   Shadscale (Atriplex confertifolia) and other Atriplex species are not 
widespread  in the Owyhee Uplands, in part because there few large basins where playa lakes 
have formed and where alkaline soils have developed.  As most of the region is externally 
drained by the Owyhee River, the lack of internally drained playas is somewhat explained.  
Nevertheless, throughout the Great Basin there are a number of large river systems that drain 
extensive areas, yet on many of the intervening valleys there still exist large playa lakebeds that 
are remnants of pluvial lakes. 
 
Another distinctive difference in the Owyhee Uplands is the rate of endemism or rarity in plant 
species.  It has been estimated that as much as 1% of the flora is endemic to the region, Most of 
these species are associated with volcanic ashbed deposits; there has been considerable research 
and interest paid to them to date (Glad 1976; Grimes 1979; Packard 1993; Reveal 1979).   Much 
of this research has focused on a well known canyon along the lower Owyhee River in Oregon, 
Leslie Gulch;  not coincidentally this site contains a large number of the endemic species listed 
below.  The ashbed endemics are by and large annual plant species that have adapted to the harsh 
growing conditions on the ash deposits.  These species include: 
 
 Amsinckia carinata 
 Artemisia packardiae 
 Astragalus camptopus 
 Astragalus sterilis 
 Chaenactis cusickii 
 Cymopterus acaulis var. greeleyorum 
 Erigeron latus 
 Eriogonum chrysops 
 Eriogonum novonudum 
 Hackelia cronquistii 
 Ivesia rhypara  var. rhypara 
 Mentzelia mollis 
 Mentzelia packardiae 
 Mentzelia torreyii var. acerosa 
 Phacelia lutea var. calva 
 Phacelia lutea var. mackenzieorum 
 Senecio ertterae 
 Trifolium leibergii 
 Trifolium owyheense 
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Other rare plant species that are not found on the unique volcanic ashbeds but are known from 
the area and may also be found on some of the adjoining lands in the Snake River Plains or on 
adjacent areas in the Great Basin include the following: 
 
 
 Artemisia papposa 
 Astragalus atratus var. owyheensis 
 Astragalus conjunctus 
 Astragalus iodanthus var. vipereus 
 Astragalus kentrophyta var. jessicae 
 Astragalus mulfordiae 
 Astragalus nudisiliquus 
 Astragalus purshii var. ophigenes 
 Astragalus salmonis 
 Astragalus solitarius 
 Astragalus yoder-williamsii 
 Blepharidachne kingii 
 Camissonis palmeri 
 Chrysothamnus humilis 
 Cleomella plocasperma 
 Collomia renacta 
 Dimeresia howellii 
 Downingia bacigalupii 
 Eatonella nivea 
 Eriogonum ochrocephalum var. calcareum 
 Eriogonum salicornioides 
 Eriogonum sp. nov. (War Eagle Mountain) 
 Gymnosteris nudicaulis 
 Gymnosteris parvula 
 Hackelia ophiobia 
 Haplopappus bloomeri 
 Haplopappus uniflorus var. linearis 
 Ipomopsis polycladon 
 Juncus hallii 
 Juncus heniendytus var. abjectus 
 Lepidium davisii 
 Lepidium papilliferum 
 Leptodactylon glabrum 
 Limosella acaulis 
 Lithophragma tenella var. thompsonii 
 Lomatium packardiae 
 Lupinus biddlei 
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 Lupinus lepidus var. sellulus 
 Lupinus uncialis 
 Machaerocarpus californicus 
 Malacothrix glabrata 
 Mimulus evanescens sp.nov. 
 Nemacladus rigidus 
 Pediocactus simpsonii var. robustior 
 Penstemon janishiae 
 Penstemon seorsus 
 Peteria thompsoniae 
 Phacelia minutissima 
 Potamogeton diversifolius 
 Scutellaria nana var. nana 
 Senecio streptanthifolius var. laetiflorus 
 Solidago spectabilis 
 Stylocline filaginea 
 Symphoricarpos oreophilus var. parishii  
 
  
There are a number of rare plant species found in the Owyhee Uplands Ecoregion that are federal 
Candidate species for listing under the Endangered Species Act but there are no listed species to 
date.  The Category 1, Candidate species for which there is sufficient information to list the 
species are:   
 
 Amsinckia carinata 
 Astragalus mulfordiae 
 Eriogonum chrysops 
 Hackelia cronquistii 
 Senecio ertterae 
 
The Category 2, Candidate species for which insufficient information exists to list the species 
are: 
 Astragalus solitarius 
 Astragalus sterilis 
 Astragalus yoder-williamsii 
 Chaenactis cusickii 
 Collomia renacta 
 Erigeron latus 
 Ivesia rhypara var. rhypara 
 Lepidium davisii 
 Lepidium papilliferum 
 Leptodactylon glabrum 
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 Lupinus biddlei 
 Mentzelia mollis 
 Mentzelia packardiae 
 Phacelia minutissima 
 Trifolium leibergii 
 Trifolium owyheense 
 
There area several plant distributional anomalies that occur within the Owyhee Uplands that are 
unusual enough to warrant a brief mention.   Like most conifers, other than Juniperus, ponderosa 
pine (Pinus ponderosa) is essentially absent from arid lands except for the highest elevations in 
mountain ranges where moisture is more abundant.  However,  at an isolated site in Leslie Gulch, 
Oregon, ponderosa pine is found growing in a small stand (McKee and Knutson 1987).  The 
stand consists of 57 individual trees that appear to be a holdover from times when a cooler 
climate prevailed (Packard per. com.)  Ponderosa pine was believed to be more extensive in the 
Owyhee Mountains of Idaho before the mining era began in the mid-19th century but miners cut 
down the forests for mine timbers to such an extent that the species only now exists there in 
small stands.  Most of the Owyhee Mountains now are covered with western juniper (Juniperus 
occidentalis).  Western juniper is also a curiosity in the Owyhee Uplands ecoregion as only a few 
miles to the south of the ecoregion boundary Utah juniper (Juniperus osteosperma) dominates 
the genus throughout Nevada and Utah in the Great Basin ecoregion.   
 
 
Fauna 
 
The Owyhee Uplands ecoregion contains many of the common fish and wildlife species that 
inhabit the neighboring Northern Great Basin and Snake River Plains ecoregions.  For instance, 
pronghorn and mule deer are the most prominent large ungulates throughout much of the 
Intermountain West, including the Owyhee Uplands, while the numerous species of rodents and 
lagomorphs (rabbits) are certainly the dominant herbivores among the mammals found here.  
There is close similarity in wildlife habitats between the ecoregions which accounts for much of 
the similarity in fauna between the adjoining ecoregions, however, the specific mix of wildlife 
habitats or relative amounts of each type of habitat does differ between the ecoregions, resulting 
in different abundances of particular species.   Also related to the wildlife habitats present or 
formerly present in the Owyhee Uplands are species which were once found there that never 
occurred in the Basin & Range country; some of these species could be considered keystone 
species in an ecological sense.   
 
One such distinguishing species of special interest in the Owyhee Uplands are the spring and fall 
runs of Snake River chinook salmon (Oncorhynchus tshawytscha ssp.) that were found in the 
larger rivers and streams of the Malheur, Owyhee and Snake River basins before the dams were 
built in Hells Canyon and on the lower Owyhee River.  The runs are now extirpated from the 
Owyhee Uplands ecoregion but prior to the dams, the presence of salmon high up in these 
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drainages certainly had ecological importance as well as cultural and subsistence importance to 
Native Americans.  Also of interest in the Owyhee Uplands is the prehistoric evidence of bison 
in the Snake River Plains and in the Malheur Lake Basin of Oregon indicating that it is likely 
there were bison in the lower Malheur River Valley which lies between these two areas and is 
included in the Owyhee Uplands ecoregion.  Bison were essentially absent from most of the 
Northern Great Basin, thus differentiating the lowland portions of the Owyhee Uplands from the 
Great Basin. 
 
The fauna of the Owyhee Uplands ecoregion has not been systematically surveyed across the 
three states but there have been inventories conducted by BLM biologists and others on some  
species and on some sites in the region.  These inventories typically focused on fish and game 
species but there has been an increasing emphasis on non-game species in recent years.      
In Idaho there has been an intensive inventory of wildlife species in the Owyhee Plateau lands in 
an effort to gather information for an Environmental Impact Statement for the proposed Air 
Force Idaho Training Range bombing range to be located along the East Fork of the Owyhee 
River (U.S. Air Force, 1993).   The project focused on potential impacts to wildlife species, with 
an emphasis on rare and endangered species.  This inventory showed that while many of the 
species found in the region are common to other ecoregions, there are some interesting 
distributions of these species in the Owyhee Uplands.   California bighorn sheep were one 
species that showed significant concentrations in the deep canyons of the Owyhee River.  While 
bighorn were historically widespread in the Intermountain West, the Owyhee Uplands canyons 
continues to provide quality habitat to the extent that the area produces excess animals which are 
transplanted to other areas on a yearly basis.  The canyons were actually important to a number 
of wildlife species during hard winters as they offered refuge from deep snows and low 
temperatures.  The canyon country has also been important habitat for a number of raptor species 
which utilize the steep walls for nesting and roosting. 
 
Conversations with wildlife biologists have also noted that pronghorn, interestingly, are not 
found in great numbers over much of the Owyhee Plateau when compared with some of the 
adjoining Great Basin land (Bernatas 1995).  This difference in pronghorn numbers may in part 
be related to habitat degradation as well as to the possibility that pronghorn were never as 
abundant in the Owyhee Plateau as in Great Basin.    
 
In Oregon, there has been some inventory work conducted on reptiles and amphibians in the 
Owyhee drainage that resulted in some interesting findings regarding the distribution of common 
species (St. John 1985).  Desert horned lizards (Phrynosoma platyrhinos) and short horned 
lizards (Phrynosoma douglassi) were found to be not nearly as common in the Owyhee River 
drainage as in areas of the Great Basin which exhibited similar habitats.  The target species of 
this inventory, the western groundsnake (Sonora semiannulata), was also not found in the 
concentrations that one would have expected when compared to the Great Basin.   Most other 
common Great Basin herpitiles were found in similar abundances in the inventory area in the 
Owyhee River drainage.   In the Idaho Training Range inventory, common reptiles were 
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encountered but the target rare species, including the groundsnake, nightsnake (Hypsiglena 
torquata), and longnose snake (Rhinocheilus lecontei) were not found. 
 
There is a growing information base on the rare and threatened wildlife species in the Owyhee 
Uplands ecoregion and this is reflected in the list of Species of Concern for Idaho and Oregon 
that is reproduced below.  The list is a  compilation of data maintained by the Idaho 
Conservation Data Center (1993) and the Oregon Natural Heritage Program (1993) and reflect 
information gathered by state and federal agency biologists as well as information gathered from 
historical records.  Species which have been extirpated from the region, such as salmon, are not 
included below. 
 
Oncorhynchus clark henshawi   Lahontan cutthroat trout 
Oncorhynchus mykiss gibbsi   inland redband trout 
 
Ambystoma tigrinum melanostictum  blotched tiger salamander 
Bufo boreas      western toad 
Rana pretiosa      spotted frog 
Crotaphytus bicinctores    desert collared lizard 
Phrynosoma platyrhinos    desert horned lizard 
Sonora semiannulata     western ground snake 
 
Accipiter gentilis     northern goshawk 
Athene cunicularia     burrowing owl 
Buteo regalis      ferruginuous hawk 
Buteo swainsoni     Swainson's hawk 
Casmerodius albus     great egret 
Centrocercus urophasianus phaios   western sage grouse 
Falco columbarius     merlin 
Falco peregrinus anatum    American peregrine falcon 
Haliaeetus leucocephalus    bald eagle 
Lanius ludovicianus     loggerhead shrike 
Numenius americanus    long-billed curlew 
Pelecanus erythrorhynchos    American white pelican 
Plegadis chihi     white-faced ibis 
Riparia riparia     bank swallow 
Selasphorus platycercus    broad-tailed hummingbird 
 
Brachylagus idahoensis    pygmy rabbit 
Euderma maculatum     spotted bat 
Lepus townsendii     white-tailed jackrabbit 
Lutra canadensis     river otter 
Ovis canadensis californiana   California bighorn sheep 
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Plecotus townsendii townsendii   Pacific western big-eared bat  Sorex 
preblei      Preble's shrew 
Spermophilus elegans nevadensis   Wyoming ground squirrel 
Vulpes macrotis     kit fox 
 
Fluminicola sp.     Three Forks hydrobiid snail 
Physella sp. nov.     hotspring physa 
Pyrgulopsis sp. nov.     Three Forks pyrg 
 
There are several species protected under the Endangered Species Act found in or very near the 
Owyhee Uplands ecoregion;  the Lahontan cutthroat trout (Listed Threatened), bald eagle (Listed 
Endangered), and American peregrine falcon (Listed Endangered).  The Lahontan cutthroat is 
endemic to the Lahontan Basin, which is  centered on pluvial Lake Lahontan in northern 
Nevada.  The pluvial lake reached  up to the southwest corner of the Owyhee Uplands ecoregion 
in the Quinn River Valley but it is not clear if the trout had actually made it into any streams in 
the ecoregion.   Bald eagles and peregrine falcons have been seen in the canyons of the Owyhee 
River in Idaho.    
 
A number of the species listed above are federal candidates for listing under the Endangered 
Species Act.  The Category 2 candidate species include the following: 
 
 inland redband trout 
 spotted frog 
 ferruginuous hawk 
 western sage grouse 
 loggerhead shrike 
 northern goshawk 
 white-faced ibis 
 pygmy rabbit 
 spotted bat 
 California bighorn sheep 
 Pacific western big-eared bat 
 Preble's shrew 
  
In summary, the fauna of the Owyhee Uplands ecoregion is not decidedly unlike the surrounding 
arid lands ecoregions and is not a critical distinguishing characteristic of the ecoregion.  
Terrestrial species and most of the avian species found in the Intermountain West are wide 
ranging and, outside of narrowly endemic subspecies, most of the organisms do not differ greatly 
from one ecoregion to another.  The former presence of Pacific salmon in the larger rivers and 
streams in the Owyhee Uplands region certainly sets the region apart from the rest of the Great 
Basin, but the salmonid stocks share their lineage with others in the Snake River system.  There 
are few reports of endemic fishes left behind after the Pleistocene pluvial period, and because of 
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the lack of geographic barriers across the region there has been little isolation among populations 
of any groups of species that may have fostered speciation of new taxa.   
 
 
Ecosystems and Natural Communities 
 
The discussion of the natural communities in the ecoregion will out of necessity be restricted to 
Oregon as that is where the data are available and where there is easy access to those data.  A 
general observation of natural communities in the Owyhee Uplands is that the area is relatively 
uniform or homogeneous over vast areas.  Elevations are moderate, usually between 5000 and 
6500 feet, and there are few mountains that offer significantly different vegetative habitats.  For 
instance, there is essentially no subalpine zone vegetation in the Owyhee Uplands, and 
conversely the low elevation valley habitats are limited to the lower Malheur River valley in the 
extreme north.  This contrasts with the Great Basin where there is a regular pattern of north-
south trending mountain ranges separated by valleys that inevitably contain alkali playa lakes 
and salt desert shrub communities.   Natural communities in the Great Basin thus vary with this 
distinctive topography and soils, as well as reflect the elevation differences of the high ranges 
that reach to 10,000 feet.    
 
The Owyhee Uplands ecoregion contains a variety of natural communities that are both typical 
and unique assemblages of plants and animals that have formed in the High Desert since the 
retreat of the last Ice Age, only 10,000 years ago.  For the most part the communities belong to a 
group of natural communities that fall under the general heading of "sagebrush steppe".  
Sagebrush steppe communities are typically dominated shrubs including the following species:  
Wyoming big sagebrush (Artemisia tridentata var. wyomingensis), mountain big sagebrush 
(Artemisia tridentata var. vaseyana), low sagebrush (Artemisia arbuscula), threetip sagebrush 
(Artemisia tripartita), rigid sagebrush (Artemisia rigida), silver sagebrush (Artemisia cana), and 
bitterbrush (Purshia tridentata).  Western juniper (Juniperus occidentalis) and mountain 
mahogany (Cercocarpus ledifolius) are the most common tree or tall shrub canopy dominants in 
the sagebrush steppe portion of the ecoregion although it has been noted that western juniper is 
less common in the ecoregion than in the northern Great Basin or central Oregon pumice lands 
(Culver 1964).   
 
At the highest elevations in the Owyhee Mountains in Idaho there were small stands of 
ponderosa pine which were often mixed with western juniper and mountain mahogany.  The pine 
was reportedly logged out of the region during the mining era of the late 1800's.  In addition to 
sagebrush dominated communities there are also a number of communities that are within the 
"salt desert shrub" class of communities.  These communities are found on playas and other sites 
with alkaline soils as well as on other unusual soil types in the Owyhee Uplands.  These habitats 
are of relatively limited extent in the ecoregion (Culver 1964) as most of the streams and 
drainages are externally drained, with their waters not ending up in desert sinks that are so 
common in the Great Basin valleys. 
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Natural community inventory and classification has not yet been completed in the Owyhee  
Uplands and even basic reconnaissance work is lacking in the more remote sites of the region.  
GAP analysis provides perhaps the best, most complete community mapping of the area in 
Oregon and Idaho; nothing similar exists in Nevada at present.  Riparian communities have not 
been comprehensively inventoried in the Owyhee Uplands, but in Idaho surveys are being 
conducted that should lead to a riparian community classification. 
 
 
Sagebrush Steppe 
 
The rolling plateau landscape of the Owyhee Uplands has resulted in large areas that are 
dominated  by big sagebrush communities.  Interspersed in the big sagebrush communities are 
shallow, rocky soil sites that support low sagebrush and rigid sagebrush communities.  
Sagebrush communities are characterized by the dominant shrub species and the understory 
bunchgrasses with a scattering of annual and perennial herbs.  The relative densities of the 
shrubs and the bunchgrasses is related to the past grazing history and fire history as well as the 
site environmental characteristics.  The rather uniform elevations and generally moderate soil 
depths across the plateau have resulted in mostly Wyoming sagebrush (Artemisia tridentata var. 
wyomingensis) and some mountain sagebrush (A. tridentata var. vaseyana) dominance with 
lessor amounts of basin big sagebrush (A. tridentata var. t.) present.    Almost every possible 
combination of overstory shrub and understory bunchgrass is present in the Owyhee Uplands, 
but the most common communities are:  Wyoming big sagebrush/bluebunch wheatgrass, 
Wyoming big sagebrush/Idaho fescue, mountain big sagebrush/Idaho fescue, low 
sagebrush/Idaho fescue, and low sagebrush/Sandberg bluegrass.   
 
Sagebrush has always been one of the species that defines the arid west, and for good reason, as 
it has an exceptionally wide natural range given the many species of sagebrush that exist and 
their broad ecological amplitude when considered together.  In addition, the shrub has increased 
its dominance across much of its range as a result of overgrazing by livestock, which find it 
relatively unpalatable.  The sagebrush steppe communities of the Owyhee Plateau stretch for tens 
and seemingly hundreds of miles, at least as far as the eye can see, unbroken by the rise of 
mountains or the shallow decline of a playa.  The monotonous vegetation has resulted in rather 
limiting conditions for many wildlife species such as pronghorn and mule deer which thrive on 
somewhat more diverse landscapes and sage grouse which have additional habitat needs during 
their life cycle.     
 
An historical attempt to restore vast areas of sagebrush steppe vegetation that were degraded by 
overgrazing, introduced species, and wildfire suppression occurred in the Vale Project during the 
1960's.  The Vale Project was  an ambitious rangeland restoration attempt that ultimately led to 
the brush control and seeding of over 600,000 acres of land in the Vale District BLM (Heady 
1988).  An exotic grass was used for much of the seeding, crested wheatgrass (Agropyron 
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cristatum), a hardy grass from Eurasia that responded reasonably well to seeding and 
germination conditions in the arid west.  The purpose of the project was to reduce cover of brush 
species and increase grasses for their forage potential for livestock, thereby re-invigorating the 
livestock industry in southeastern Oregon.  Much was learned about rangeland restoration from 
the project to the extent that more recent restoration efforts are better able to target sites with 
high restoration potential and better predict the outcomes.   
 
Grasslands 
 
There are almost no pure grasslands within the Owyhee Uplands, rather the grasses are found as 
understory species in the sagebrush steppe and the salt desert shrub communities.   The principal 
bunchgrasses in the Owyhee Uplands are the same species found throughout the Northern Great 
Basin:  Idaho fescue (Festuca idahoensis), bluebunch wheatgrass (Agropyron spicatum), 
Sandberg's bluegrass (Poa sandbergii), Nevada bluegrass (Poa nevadensis), Thurber's 
needlegrass (Stipa thurberiana), needle and thread (Stipa comata), Basin wildrye (Elymus 
cinereus), and bottlebrush squirreltail (Sitanion hystrix).   The bunchgrass species are sensitive to 
soil depth, rockiness and alkalinity, just as shrubs are, and thus they are relatively specific to the 
habitat.  Within the volcanic ashbed deposits the bunchgrass cover is quite sparse with only 
squirreltail and Sandberg's bluegrass contributing much cover to the community.  Thurbers 
needlegrass (Stipa thurberiana), a bunchgrass that is quite common in Wyoming big sagebrush 
communities in the Northern Great Basin (Culver 1964) and on the western Snake River Plains, 
is reported to be less common in the Owyhee Uplands. 
 
   
Salt Desert Shrub      
 
Salt desert shrub communities make up a relatively small percentage of the landscape in the 
Owyhee Uplands as there are few internally drained watersheds in the ecoregion that have highly 
alkaline soils where salt desert shrub communities flourish.  Salt desert shrub communities are 
dominated mainly by greasewood on playas which receive seasonal flooding and by shadscale 
species (Atriplex genus) which typically occupy slopes.  The shadscale species distinguish 
themselves by their varying resistance to alkalinity and to periodic flooding as may occur at the 
edge of basins.  Soil texture is also critical for shadscale species distribution as some are 
commonly found on stabilized sand dunes along with sagebrush while others are restricted to 
clays and silts of former lakebeds.  Some examples of salt desert shrub communities can be 
found in the sandy soils and volcanic ashbeds of the Sucker Creek Formation surrounding 
Owyhee Reservoir while other sites are found in alkali deposits near Crooked Creek, in the 
Bowden Hills region near Rattlesnake Creek, surrounding Palomino Lake near Saddle Butte, and 
along the western side of Highway 78 between Burns Junction and Blue Mountain Pass. 
 
Salt desert shrub communities are generally more open than sagebrush dominated communities 
with greater distances between shrubs and bunchgrasses, lower total vegetation cover, and less 
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vigorous bunchgrass growth.  This is related to the decreased availability of soil moisture, the 
low soil fertility, and the heightened soil alkalinity.  Salt desert shrub vegetation is less preferred 
for livestock grazing because of the lack of forage but one species common to valleys, winterfat 
(Eurotia lanata), has long been sought after for livestock grazing because of its high nutritional 
value that is carried into winter.  Winterfat is generally found in basins and has declined 
considerably across most of its range.  In the Owyhee Uplands, winterfat can be found at lower 
elevations near Burns Junction and continues south of there all the way to Blue Mountain Pass 
on relatively level terrain west of Highway 95.  In small, closed basins such as Mendi Gore, 
which is east of Basque Station, Oregon, winterfat dominates sites that are generally less than 5 
acres in size. 
 
As there are almost no hydrologic sumps or closed basins in the Owyhee Uplands, there are few 
alkaline sites related to dry lake playas in the ecoregion.  Also, most of the playas present in the 
ecoregion tend not to be so alkaline as to have developed extensive salt desert shrub vegetative 
communities.  Lepidium davisii is one of the rare plants known from the Owyhee Uplands that 
occurs on clay dominated bare playas.  The large playas that do occur in the southeast corner are 
dominated by silver sagebrush which is tolerant of seasonal flooding but not tolerant of high 
alkalinity.  Possibly the higher average elevation of the Owyhee Plateau has resulted in cooler 
average temperatures at the few playas that are present.  Cooler average temperatures then 
equates to more percolation of surface waters relative to evaporation which means that alkali 
salts found in solution in lakes during the wet part of the year are translocated to subsurface 
areas and not deposited on the playa surfaces.   Thus the average alkalinity of the playas in the 
Owyhee Uplands is lower than sites at lower elevations in Great Basin valleys.    
 
Wetlands 
 
There are no large, internally drained valleys or basins in the Owyhee Uplands, thus extensive, 
closed basin wetlands are essentially absent from the ecoregion.  This provides a distinct contrast 
with the Northern Great Basin where large wetland complexes associated with internally drained 
basins, such as the Malheur Basin and Warner Lakes Basin,  are one of the defining geographic 
features of the region.  Wetlands are present, though, in the Owyhee Uplands in larger stream 
systems and in the major river valleys.  Agriculture has obliterated most of the wetlands in river 
valleys such as the Malheur River through ditching and draining, improved pastures and row 
crops.  But in smaller valley streams, such as Crooked Creek, Cow Creek , and Mahogany Creek 
to name a few, there remain remnant wetlands that are dominated by Great Basin wildrye, 
bulrushes and sedges.  Grazing is prevalent in wetlands throughout the ecoregion, altering their 
structure, composition, and function in many instances. 
 
A rather unique example of a wetland complex in the Owyhee Uplands exists around Cow Lakes 
near Jordan Craters where herbaceous wetlands are prominent.  The recent lava flows of Jordan 
Craters have backed up Cow Creek and created potholes which now contain freshwater 
wetlands.  Another large wetland complex in the ecoregion is Duck Valley, located in the 
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headwaters of the mainstem or East Fork of the Owyhee River along the Idaho-Nevada border.  
The wetlands in Duck Valley are primarily herbaceous and dominated by graminoids.  The site is 
of regional importance to migratory waterfowl and  it is part of the Pacific inland flyway.  The 
site also has resident waterfowl and wildlife that add to its diversity and regional importance.      
  
 
Pluvial lakes and playas are not nearly as common in the Owyhee Uplands as in the Northern 
Great Basin, hence, the alkali wetlands associated with them are also less common.  There are 
two larger playa lakes situated on the plateau in the extreme southeast corner of Oregon: 
Lookout Lake and Bull Flat Lake, which are dominated by silver sagebrush, and several smaller 
playas that have not been inventoried with regards to plant communities.  Along the road which 
leads to Three Forks of the Owyhee River there are several playas that are dominated by 
spikerush (Eleocharis pauciflora) and mat muhly (Muhlenbergia richardsonis).  The lack of 
playas and the accompanying seasonal wetlands has obvious implications to wildlife such as 
pronghorn which can often be found on the larger playas and for shorebirds and waterfowl which 
can nest in even the smallest wetlands and use these sites for migratory stopovers as well. 
   
Riparian and wetland natural communities in the Owyhee Uplands are generally assumed to be 
similar to those present in the Great Basin except that there are few large, high elevation aspen 
groves and the extent of alkaline wetland habitats is limited.  The lower elevations of large river 
valleys formerly contained extensive alkaline meadows that likely had greasewood (Sarcobatus 
vermiculatus) dominated communities as well as tule (Scirpus sp.) wetlands and wet herbaceous 
and sedge meadows.  These valleys, such as the Malheur River Valley near Vale, Oregon, have 
been largely converted to irrigated agriculture and only a few remnant stands of natural 
vegetation remain.  The agricultural conversion of the valleys also affected the riparian 
communities that were dominated by willow (Salix sp.) and black cottonwood (Populus 
trichocarpa).  The riparian and valley wetland communities were, in part, maintained by periodic 
floods that have now been largely controlled by dams, and the rivers previously carried more 
water prior to the development of agricultural diversion projects. 
 
Wetlands and riparian zones generally cover only a small percentage of the landscape in arid 
regions, but in the Owyhee Uplands ecoregion the percentage is even smaller than that of the 
Great Basin.  Again, the reason for this is the lack of large playa lakes or internal basins, such as 
Harney and Malheur Lakes, that are often comprised almost solely of alkaline wetlands.  
Wetlands in the Snake River Plains are also more abundant than those in the Owyhee Uplands as 
the broad valley historically contained large, significant freshwater wetlands along the Snake 
River and major tributary streams.   
 
 
Unique Communities 
 
The most unique and vegetatively interesting natural communities in the Owyhee Uplands occur 
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on the volcanic ashbed deposits that are located more or less in a broad band stretching from the 
Westfall Highlands near Harper, Oregon, south to and including the country now covered by 
Owyhee Reservoir and barely entering the western edge of southern Idaho.  The ashbeds appear 
as outcrops that range from only a few square meters in area to upwards to several square 
kilometers in the case of Leslie Gulch.   At any site the exposed ash usually occurs in a mosaic 
surrounded by other geologic formations that contain typical sagebrush steppe or salt desert 
shrub communities.  Due to the harsh environmental conditions imposed by the ash, the 
community borders are quite distinct.  Three separate loci for ashbed communities are noted in 
the ecoregion:  Leslie Gulch, Succor Creek, and Snake River (Packard 1992).  The endemic 
species of these communities have been discussed in the section on "Flora" but the communities 
are also of interest in characterizing the uniqueness of the ecoregion.     
 
There are a number of variations of volcanic ashbed communities that relate both to the type of 
parent ash material present, the degree of weathering the ash has undergone, the stabilized nature 
of the ash soil, and the terrain or position on the slope that the community is found.  The ashbed 
communities pose a challenging set of environmental conditions for plant growth. During the 
wet spring months the wet clays create anaerobic conditions for seedlings that is quickly 
followed by shrink-swell conditions that can literally tear seedlings apart.  The light colored soils 
can become extremely hot during the early summer such that the growing season, when it occurs 
at all, is very compressed.  The species occupying these communities are usually annuals whose 
seeds must have the ability to be long lived in the soil.  Germination and favorable growing 
conditions occur infrequently in the ash environment such that the communities consist of only a 
few species that are more often than not endemics.  Common species occurring on some of these 
sites are budsage (Artemisia spinescens) and spiny hopsage (Atriplex spinosa) along with 
bottlebrush squirreltail.     
 
The other unique communities found in the Owyhee Uplands are located at the higher elevations 
in the region.  As has been noted earlier, there are relatively few mountains in the ecoregion with 
those that do occur being generally less than 8500 feet in elevation.  This differs substantially 
from the Great Basin ecoregion where mountain ranges occur at regular intervals and frequently 
reach upwards to 10,000 feet.  Higher elevations are essentially absent from the Oregon portion 
of the Owyhee region except for Mahogany Mountain (ele. 6522') near Jordan Valley and the 
high country north of the Malheur River.  Mahogany Mountain and the corresponding Owyhee 
Mountains of Idaho display some of the unique montane tall shrub communities that are present 
in the ecoregion, more specifically, communities that are dominated by mountain mahogany 
(Cercocarpus ledifolius).   
 
Mountain mahogany communities show their greatest diversity at Mahogany Mountain in 
Oregon (Dealy 1979).   The mountain mahogany grows to tree-like proportions in continuous 
stands over large areas at this site.  The most unusual mahogany dominated communities having 
associated species including pinegrass (Calamagrostis rubescens) and even basin wildrye 
(Elymus cinereus) growing in sandy sites at the top of the mountain.  More typical mountain 
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mahogany communities that are found throughout the Owyhee Uplands and the Great Basin have 
mountain snowberry (Symphoricarpos oreophilus) and mountain big sagebrush as understory 
associates.  Western juniper is the principal tree species in the Owyhee Upland mountains, being 
especially prominent in the Owyhee Mountains of Idaho.  
 
 
 
IV.  Distinctiveness of Owyhee Uplands Ecoregion from the Northern Great Basin 
 
The preceding discussions of geology, hydrology, flora, and natural communities have been 
aimed at providing both a description of the Owyhee Uplands Ecoregion and at contrasting the 
ecoregion with the Northern Great Basin and Snake River Plains which are adjacent to it.  The 
Owyhee Uplands are more closely aligned with the Great Basin than the Snake River Plains 
because the natural communities and the flora are more similar; however, there remain some 
striking differences that make for ecological distinctions between the two regions.  These 
differences have been noted previously but will be summarized in this section.   
 
One of the most definitive differences between the Owyhee Uplands and the Northern Great 
Basin resides in the basic geologic history of the two regions that has resulted in considerably 
different landscapes.  These landscape differences are nowhere more dramatic than the basin and 
range topography of the Great Basin contrasted to the high plateau and deeply incised canyons of 
the Owyhee Uplands.  The Great Basin with its uplifted mountain ranges and corresponding 
downthrust basins has greater elevational relief than the Owyhee Uplands, resulting in a more 
diverse array of natural communities.  The Owyhee Uplands, with their more moderate 
elevations and decided lack of high mountains or low elevation basins, have fewer and less 
diverse communities.  The deep riverine canyons in the Owyhee Uplands, though, create 
important microhabitats for plants and animals that are not well represented in the Great Basin.  
Another important geologic distinction is that the Owyhee Uplands are more of an erosional 
landscape than the Great Basin which has been formed more by faulting and uplifting.  The 
Owyhee canyons have been downcut by the action of the rivers, leaving behind the broad 
Owyhee Plateau while exposing underlying layers of bedrock which have become specialized 
habitats for species, particularly endemic plants in the case of the volcanic ashflow deposits.    
 
The high degree of plant endemism that occurs on the volcanic ashflows has been mentioned in 
several contexts in this report and is one of the most tangible distinctions of the Owyhee 
Uplands.  It has been stated that 1 percent of the flora of the region is endemic to the ashflow 
habitat (Packard 1992), with all of these species having evolved in something like 7000 years, a 
remarkable phenomenon.  The degree of endemism on this harsh and unique habitat has made 
the Owyhee Uplands a botanically distinctive region, placing it on a par with other ecoregions 
that contain unusual and challenging substrates such as the serpentine endemics in the Klamath 
Mountains and the limestone endemics in the Wallowas.  There are many endemic species in the 
Northern Great Basin but the flora itself contains many more species such that the degree of 
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endemism is not as high as that in the Owyhee Uplands.  There has also been considerable 
development and diversification of natural communities dominated by mountain mahogany in 
the Owyhee Uplands.  It has been proposed that the species' center of distribution is located in 
the ecoregion (Dealy 1979) further denoting the botanical uniqueness of the region.  There are no 
prominent shrubs that show such diversity nor have their center of distribution in the Northern 
Great Basin.  
 
The final distinction between the Owyhee Uplands and the Northern Great Basin is that 
hydrologically the Owyhee Uplands consists primarily of externally drained river systems while 
the Great Basin is almost entirely internally drained.  The Owyhee Uplands is a northward tilting 
plateau that is cut by rivers which all flow into the Snake River system.  The ramifications of 
being an ecoregion whose surface waters run to the ocean are many, beginning with the fact that 
there are fewer playa lakes or internally drained basins present and thus there is less overall 
expression of natural communities which are found on alkaline soils.  A second  significant 
aspect of being an externally drained ecoregion tied to the Snake and Columbia River systems is 
that at one time there were anadromous fisheries present.  Before the high dams where built in 
Hells Canyon, effectively stopping passage, chinook salmon swam considerable distances up the 
Owyhee, the Malheur, and other major streams in the ecoregion.  These fish, and associated 
species, had a important impact on the ecology of the Owyhee Uplands during their lifecycles. 
   
The presence of these remarkable fish played an important part in the ecology of the riparian and 
aquatic systems in the Owyhee Uplands as their deaths and eventual decay released considerable 
nutrients into the land and water interface zone.   There were other species as well as the salmon 
which made their way up the rivers, such as Pacific lampreys, that undoubtedly had scavengers 
waiting to feed on them at the end of their lifecycles.  It is likely that the dying salmon attracted 
bald eagles and other animals during the runs but with the demise of the salmon, these higher 
order carnivores have been forced to relocate in order to find food.   
The salmon also had a significant impact on the livelihood of the Native Americans that lived in 
the region.  The presence of fish meant at least sustained, seasonal habitation near the rivers by 
humans who undoubtedly influenced the natural environment through manmade fires and by 
hunting and gathering of other foodstuffs.  The Great Basin certainly had important fishery 
resources in the cui--ui of Pyramid Lake and other such cases, but none of these fishes utilized 
both freshwater and saltwater as did the salmon of the Snake River.  
 
 
V.  Distinctiveness of Owyhee Uplands Ecoregion from the Snake River Plains 
 
At first glance one would be hard pressed to consider the Owyhee Uplands as being part of the 
greater Snake River Plains Ecoregion as the latter consists of mainly a broad, low elevation river 
valley that has now been substantially converted to irrigated agriculture while the former, the 
Owyhee Uplands, remains a wild and remote plateau region dominated largely by sagebrush 
steppe vegetation. The current vegetation not withstanding, the two ecoregions do share much in 
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common including similar sagebrush steppe natural communities as well as the Snake River 
system that drains both ecoregions.   Nevertheless, there are noted differences between the 
ecoregions that highlight their distinctiveness.  Cronquist et al. in Intermountain Flora, Vol. 1 
(1972) has demarcated the two regions by the following brief descriptions:  
 
 a.  Snake River Plains Section: flat lava plains with occasional volcanic cones; 

sagebrush zone is well developed with shadscale zone present at lower elevations.  some 
Douglas fir present on buttes but no Utah juniper nor singleleaf pinyon is present. 

 b.  Owyhee Desert Section:  differs from Snake River by having more altitudinal relief 
with the centrally located Owyhee Mountains, and by having soils that are derived from 
rhyolite and sedimentary rock parent materials.   

 
The general landforms of the two regions are similar with the downcutting action of rivers and 
streams creating basins, canyons, and valleys.  What is distinctly different in the geologic forces 
at work in the two regions is the intensity of the actions and the resulting scale of the valleys that 
have been created.  In the lower Snake River Plains the valley carved by the river is nearly 50 
miles broad near Boise, Idaho, and contains deep soils that were deposited from a combination of 
Pleistocene glacial activity in the mountains and upslope stream runoff. The upper Snake River 
Plains differ by having little surface water and by being covered with very deep flows of lava, 
some of which are quite young and exhibit little soil development (Ertter and Moseley 1992).  
Taken together, the upper and lower Snake River Plains are distinguished by their substrates 
dominated by basalts, mostly, with limited sedimentary soils in the lower valleys.     
 
In contrast, the rivers and streams of the Owyhee Uplands by and large have carved deep, 
relatively narrow canyons that generally have only small valley bottomlands present, if any at 
all.  The reasons for the less extensive erosion in the Owyhee Uplands has to do with several 
factors: first, the Owyhee Uplands are largely unglaciated and do not have high mountains that 
produce large volumes of runoff or sediment resulting from glacial action; second, the rhyolite-
based Owyhee Uplands may be more resilient to erosion than the fractured basalt of the Snake 
River Plains; and third, the Snake River system is likely considerably older than the Owyhee 
River system so that the erosion along the Snake is more extensive, having a greater amount of 
time to take place.   
 
A second landform distinction between the two ecoregions is that the Owyhee Uplands are 
essentially a large plateau landscape of moderate elevation that is cut by a number of rivers and 
streams which have created canyons and rimrock.  This contrasts with the Snake River Plains 
which is a low elevation region that is comprised of a broad valley and low foothills with 
isolated buttes and volcanic cones scattered throughout the area.  The Owyhee ecoregion 
contains some isolated mountains and at least one small mountain range, the Owyhee Mountains 
of Idaho, but the Snake River Plains is restricted to the lower elevations and has no significant 
mountains. 
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Vegetation differences are more subtle than landform differences with both regions being 
dominated by sagebrush steppe communities with some salt desert shrub communities present in 
lesser amounts, especially in Idaho.  The greater elevations of the Owyhee Uplands give rise to 
more diversity in plant communities, particularly in the mountain mahogany and montane 
western juniper communities which are not present in large stands in the Snake River Plains 
region.  The special ashbed communities that have been described previously are also not well 
represented in the Snake River Plains, although there is one ashbed site called Snake River ash 
(Howard et al. 1992) which has a number of endemic plant species associated with it.  This 
ashbed site is actually more closely aligned with the Owyhee Uplands by definition, however, as 
for the purposes of our description of the ecoregion we include all of the volcanic ash sites 
within the Owyhee region. 
 
There are a large number of endemic plants associated with the Owyhee Uplands, especially the 
ashbeds, that are not present in the Snake River Plains; this specificity of endemism to volcanic 
ash deposits makes the Owyhee ecoregion distinct.  Nevertheless, there are endemic species 
found within the Snake River Plains that are not found within the Owyhee Uplands.  And finally, 
there are some rare plants and/or endemics which occur within both regions; these include 
Astragalus iodanthus var. vipereus, Astragalus mulfordiae, Astragalus nudisiliquus, Astragalus 
purshii var. ophiogenes, Eriogonum ochrocephalum var. calcareum, Lepidium papilliferum,  and 
Lepidium davisii. 
 
 
 
VI. Conclusions 
 
The Owyhee Uplands ecoregion remains as one of the great, remote regions of the western 
United States.  Few roads cross the great expanse of the high plateau and the few visitors that 
explore the region often are travelling down the Owyhee River by rubber raft.  The region has 
definite affinities to the adjoining Snake River Plains and the northern Great Basin through the 
common sagebrush communities that dominate all three ecoregions and are well known to those 
who venture into interior of the Owyhee Uplands.  Nevertheless, the Owyhee country maintains 
its distinctiveness with its unique geologic history that has resulted in a landscape unlike 
anything else in the Pacific Northwest.  In fact, the high plateau and deep river canyons are more 
similar to the Colorado Plateau and Colorado River country than to anything in the 
Intermountain West of the Great Basin. 
 
The landscape is not the only distinctive feature of the Owyhee Uplands as unique volcanic ash-
derived soils have spawned a large endemic flora that is highly specific to a habitat that 
represents extremely harsh growing conditions for plants.  There are also unusual communities 
present in the Owyhee Uplands with the wildly diverse mountain mahogany communities being 
the archetype of community level diversification for the region.  What have been the factors for 
the remarkable adaptation of this high desert shrub is largely unknown; the presence of mountain 
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mahogany with such unlikely understory species as pinegrass and Great Basin wildrye and 
occurring as continuous stands which blanket entire mountaintops is repeated nowhere else. 
 
The Owyhee Uplands should be represented in regional and national level ecosystem 
classifications as a distinct ecoregion and not be considered as a subregion of the Great Basin or 
the Snake River Plains.  Regional planning efforts would be strengthened and would ultimately 
be more effective if the Owyhee region is afforded the stature of being on an equal basis as other 
ecoregions.  By giving the Owyhee country the ecological consideration it is due, there may be 
greater efforts expended towards bringing to light the hidden natural gems that await discovery 
in this remote canyon country.     
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