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Disclaimer
This Conservation Assessment was prepared to compile the published and unpublished information on the subject taxon. This Assessment does not represent a management decision by the U.S. Forest Service (Region 6) or Bureau of Land Management (OR/WA BLM).  Although the best scientific information available was used and subject experts were consulted in preparation of this document, it is expected that new information will arise.  In the spirit of continuous learning and adaptive management, if you have information that will assist in conserving the subject taxon, please contact the interagency Special Status/Sensitive Species Conservation Planning Coordinator in the Portland, Oregon Forest Service Region 6 and Oregon/Washington (OR/WA) BLM State Office or through the website http://www.fs.fed.us/r6/sfpnw/issssp/contactus/ .

Executive Summary

Species and Taxonomic Group
Achnatherum hendersonii and Achnatherum wallowaense are perennial bunchgrasses included in the grass family (Poaceae).

Management Status
Achnatherum hendersonii has a Global Rank of G3 and an Oregon State Rank of S2.  It has no state rank in Washington, but is included on the state's Watch List of Vascular Plants.  It is a federal Species of Concern, an Oregon Department of Agriculture Candidate taxon, and is included in List 1 of the Oregon Biodiveristy Information Center (ORBIC).  The species is Oregon Sensitive on both the BLM State Director's Special Status Species List (July 2007) and the USFS R6 Regional Forester's Sensitive Species List (January 2008).

Achnatherum wallowaense has a Global Rank of G2G3 and an Oregon State Rank of S2S3.  It is a federal Species of Concern and is included in List 1 of the Oregon Biodiversity Information Center.  The species is Oregon Sensitive on both the BLM State Director's Special Status Species List (July 2007) and the USFS R6 Regional Forester's Sensitive Species List (January 2008).  It is not found in Washington.

Status of rare/uncommon taxa on ORBIC, OR/WA BLM and USFS Region 6 lists can change from time to time.  Current species status information can be found at the following locations: http://orbic.pdx.edu/documents/2010-rte-book.pdf  (ORBIC);     http://www.fs.fed.us/r6/sfpnw/issssp  (Interagency Special Status/Sensitive Species Program).

Range and Habitat
Achnatherum hendersonii is a regional endemic occurring in central Washington and north-central Oregon.  In Oregon, the species is known from Crook, Grant, Wasco and Wheeler Counties.

Achnatherum wallowaense is a regional endemic occurring in Crook County in north-central Oregon and Wallowa County in northeastern Oregon.
The species occupy very similar habitats, each being found only at scabby (predominantly rocky, shallow-soiled), non-forested sites with other bunch grasses, forbs and generally a low density of shrubs.

Threats
Threats include 1) invasive plant species, 2) livestock grazing, 3) timber and fuels management activities and 4) off-road vehicle use.  In Oregon, nearly all documented sites of these species occur fully on federal lands.

Management Considerations
Seven management considerations are presented.  These address the management of invasive plant species, livestock, timber and fuels treatments, as well as communications among local resource management personnel.

Research, Inventory, and Monitoring Opportunities
Six types of information gaps which are potentially important to the process of conservation planning for Achnatherum hendersonii and A. wallowaense are identified.  These pertain to local population trends, broad-scale population trends, condition of occupied habitat, distribution within range, genetic diversity within and among populations and soils analysis.
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Introduction

Goal
The goal of this Conservation Assessment is to summarize existing knowledge regarding the biology and ecology of Achnatherum hendersonii and A. wallowaense, threats to the species, and to provide information to managers to assist in the formulation of options for management activities.  These species are of concern because  they 1) are regional endemics, 2) have rather specific habitat requirements, 3) occur in generally small, geographically isolated populations, and 4) are distributed largely on federal lands subject to extensive human disturbance.  Federal management for these species follows Region 6 Sensitive Species (SS) and/or OR/WA BLM Special Status Species (SSS) policies. 

For OR/WA BLM administered lands, SSS policy details the need to manage for species conservation.  For USFS Region 6, SS policy requires the agency to maintain viable populations of all native and desired non-native wildlife, fish, and plant species in their geographic range on national Forest System lands and to develop and implement management actions to ensure that species do not become threatened or endangered.

Scope
The geographic scope of this document is the known range of Achnatherum hendersonii, which includes portions of Yakima and Kittitas Counties, Washington and Crook, Grant, Wasco and Wheeler Counties, Oregon, and the known range of Achnatherum wallowaense which includes portions of Crook and Wallowa Counties, Oregon.  As Achnatherum hendersonii has no federal management status in Washington, and documented Oregon occurrences of the two species are largely on federal lands, this document is likely to be relevant primarily to federal land management in Oregon. These species have been included in very few scientific studies.  Also, very little formal monitoring data for Oregon occurrences are available.  Uncertainty and inference are acknowledged where appropriate.

Management status
Achnatherum hendersonii has a Global Rank of G3 and an Oregon State Rank of S2 (ORNHIC, 2007).  It has no state rank in Washington, but is included on the state's Watch List of Vascular Plants.  It is a federal Species of Concern, an Oregon Department of Agriculture Candidate taxon, and is included in List 1 (species considered extirpated or threatened with extirpation throughout their range) of the Oregon Biodiversity Information Center.  The species is Oregon Sensitive on the Special Status Species Lists of both the BLM State Director (December 2011) and the USFS R6 Regional Forester (December 2011).

Achnatherum wallowaense has a Global Rank of G2G3 and an Oregon State Rank of S2S3.  It is a federal Species of Concern and is included in List 1 of the Oregon Biodiversity Information Center.  The species is Oregon Sensitive on the Special Status Species Lists of both the BLM State Director (December 2011) and the USFS R6 Regional Forester (December 2011).


Status of rare/uncommon taxa on ORBIC, OR/WA BLM and USFS Region 6 lists can change from time to time.  Current species status information can be found at the following locations: http://orbic.pdx.edu/documents/2010-rte-book.pdf  (ORBIC);     http://www.fs.fed.us/r6/sfpnw/issssp  (Interagency Special Status/Sensitive Species Program).

Federal field units that include some portion of the Oregon ranges of Achnatherum hendersonii and A. wallowaense are Ochoco NF, Wallowa-Whitman NF and Prineville BLM District.  The management plans associated with each of these field units are:  Land and Resource Management Plan for Ochoco NF, 1989; Land and Resource Management Plan for Wallowa-Whitman NF, 1990; the Two Rivers Resource Management Plan, 1986, and the Brothers/LaPine Resource Management Plan, 1989, for Prineville BLM District.  Each of these plans basically reiterates general agency requirements for managing special status/sensitive species, but none include direction that is specific to Achnatherum hendersonii and A. wallowaense.  A Draft Species Management Guide for Oryzopsis hendersonii was prepared for Wallowa-Whitman NF by Sue Vrilakas of the Oregon Natural Heritage Data Base (now Oregon Biodiversity Information Center) in 1990.  This draft was never officially approved and signed by a Wallowa-Whitman NF Supervisor.

Classification and Description

Systematics and Synonymy
Following a taxonomic study of North American Stipeae (Poaceae), Barkworth (1993) reassigned Oryzopsis hendersonii Vasey (Henderson's ricegrass) as Achnatherum hendersonii (Vasey) Barkworth (Henderson's needlegrass). In the course of study of geographic variation in rare grass species, Maze and Robson (1996) reported evidence that Achnatherum hendersonii (Vasey) Barkworth was actually two morphological species, and named the newly recognized species Achnatherum wallowaensis Maze and K. A. Robson (Wallowa needlegrass).  Achnatherum wallowaensis, the name given by Maze and Robson, is also used by the NRCS Plants Database, which generally, is the reference for USFS field units in Oregon and Washington.  However, Skinner (2013) has noted that the name A. wallowaense is used by Tropicos, which is reviewed by experts.  A. wallowaense is also the name used by Grass Manual Web and Catalogue New World Grasses.  At Skinner’s recommendation, the name A. wallowaense will be used in this document.

Description
Achnatherum species are perennial bunchgrasses.  Single-flowered spikelets occur in panicles.  Glumes generally exceed the floret, and lemmas are generally conspicuously awned from the tip.

	Achnatherum hendersonii.  Descriptions of this taxon, referred to as "Oryzopsis hendersonii" can be found in Vasey (1894), Abrams (1940), Peck (1961), Hitchcock et al. (1969), and Hitchcock (1971).  The following description is provided by Hitchcock et al.(1969):  Strongly tufted perennial, the culms semi-solid, terete, (0.5) 1-3 (4) dm. tall, smooth; sheaths finely puberulent-scabridulous; ligules puberulent externally, often higher on the sides than at the back, the lower ones scarcely 0.5 mm. long, the upper ones to 1 mm. long; blades strongly involute, usually erect, barely 1 mm. broad, more or less scabridulous-puberulent; panicle 4-12 cm. long, often partially included in the sheath, narrow, the stiff branches nearly erect; glumes obtuse, 5 (4)-nerved, the first (3.5) 4-5 (5.5) mm. long, the second (3.8) 4.5-5.5 (6) mm. long; lemma about equaling the glumes, glabrous, becoming olive or brown, the awn pubescent, usually (3) 6-10 mm. long, soon deciduous; palea nearly as long as the lemma; anthers about 2 mm. long, purple; lodicules three, oblong-elliptic, about 1.5 mm. long. 2N=34.  Line drawings of Achnatherum hendersonii, referred to as "Oryzopsis hendersonii", can be found in Hitchcock et al. (1969).  
	Achnatherum wallowaense.  The following description is provided by Maze and Robson (1996):  Non-rhizomatous perennial; culms solid to hollow, (1) 1.5-4 (4.5) dm tall; sheaths glabrous to puberulent; blades strongly involute, erect to sometime reflexed in the flag leaf, glabrous ventrally, pubescent dorsally; panicle (6.3) 8.6-12.6 (14.8) cm long, broadly spreading with lax branches and drooping spikelets on curved pedicels; glumes obtuse to acute, first (3.5) 4.5-6.0) (7.0) mm long, second (3.0) 4.0-4.5 (6.5) mm long; floret (3.0) 3.5-5.0 (5.5) mm long, 1.0-1.5 mm wide, apex of dorsal side of lemma thickened, maturing black to dark brown; awn 8-10 (11) mm long, readily deciduous; palea subequal to the lemma; anthers 1 mm long or less, ventral lodicule reduced.

The single morphological character that appears to consistently separate Achnatherum hendersonii and A. wallowaense are the erect inflorescences of the former and the lax or drooping inflorescences of the latter.  No intermediate inflorescence conditions have been detected to date.  Principal components analysis has shown that these two taxa differ in other, but less conspicuous morphological features such as length of sheaths, inflorescences, longest branch of inflorescence, first glume and florets, as well as thickness of inflorescence axis (Maze and Robson, 1996).  Photographs demonstrating the very different panicle shapes of Achnatherum hendersonii and A. wallowaense are provided by Maze and Robson (1996).

Of the several perennial bunchgrasses often found in association with either Achnatherum hendersonii and A. wallowaense (e.g., species of Poa, Danthonia, and taxa formerly included in Sitanion, Stipa and Agropyron), none have inflorescences that are morphologically similar to those of Achnatherum hendersonii or A. wallowaense.  In the absence of inflorescences, the similarly short-statured Poa secunda is the only grass likely to be confused with either Achnatherum species.  Poa secunda leaves, even when tightly folded, are narrow blades that are relatively smooth to the touch.  Leaves of Achnatherum hendersonii and A. wallowaense are so tightly involute that they appear, with close inspection, to be essentially round in cross-section, and are quite rough when slid between the thumb and forefinger.  While this type of vegetative differentiation between the two Achnatherum species and Poa secunda appears to be fairly reliable - within habitat for the Achnatherum species - it is too time and energy consuming to apply for very long, or over a very large geographic area.

Biology and Ecology

Life History and Reproductive Biology
Relatively little of the life history or reproductive biology of Achnatherum hendersonii and A. wallowaense has been documented.  As the habitats occupied by these species appear to be rather similar and stable, as well as often somewhat disjunct, if not uncommon, it seems reasonable to speculate that these taxa are adapted for long-term persistence at local occurrences of fairly similar and specific physical and chemical conditions.  As is common among grasses, flowers of the species are perfect, but the relative incidence of selfing vs. outcrossing in not known.  There are no obvious adaptations for asexual reproduction.  It's been shown that Achnatherum hendersonii exhibits little morphological variation within and among populations throughout its range (Binney, 1997).  

In eastern Oregon, Achnatherum wallowaense is reported to flower from late May to early June, and fruit from mid-June to late July (Vrilakas, 1990).  In north-central Oregon, flowering and fruiting in Achnatherum wallowaenis has been observed between mid-May and late June, and in A. hendersonii between early May and late July (USFS Region 6 TES Plant Sighting Forms; Dewey, pers. obs.).  In 2006, neither of these species flowered in north-central Oregon until early June (Dewey, pers. obs.).

Range, Distribution and Abundance
Achnatherum hendersonii is a regional endemic currently found in Kittitas and Yakima counties in south-central Washington and in Crook, Grant and Wasco counties in north-central Oregon.  In south-central Washington, documented sites of the species are considered sufficiently common and well-distributed as to not warrant any state or federal protective status.  In the north-central Oregon portion of the species' range, there are 50 documented occurrences, 49 of which are wholly or partially on federal land (Appendix: Table 1, Figure 1).    Nearly all sites occur within Crook County, with the bulk of these sites occurring in two disjunct clusters.   One cluster is at the southeastern corner of Lookout Mountain Ranger District, Ochoco National Forest, and south and immediately adjacent to this on Prineville District BLM land in the North Fork Crooked River drainage.  The second cluster is at a southern edge of Paulina Ranger District, Ochoco National Forest.  Two sites on BLM land occur to the north of Ochoco National Forest in southeastern Wasco County.  GIS records at agency field units indicate that 34 sites are known on Ochoco National Forest, and 15 are documented on Prineville BLM District.  Most of the sites on Ochoco National Forest were first detected in the period of 1990-1995, although one new site was detected as recently as 2010.  Most of the sites on Prineville BLM District were detected in the 1990s, although the period of detection ranges from 1980-2003.  GIS acreage associated with these sites ranges from over 30 acres to less than one half acre.  Most sites have a GIS area of less than five acres.  Most recent population size estimates at these sites range from nine to 1000 individuals.  The most current data available indicate an estimated 7700+ individuals exist at these 49 sites, although not all sites have been recently visited, and population size estimates do not exist for all sites. Additionally, Achnatherum hendersonii has been documented at the Lawrence Grassland Preserve, a Nature Conservancy holding near Shaniko, in the southeastern corner of Wasco County, Oregon (Winward and Youtie, 1976; Youtie, 2007).

Several sites on Lookout Mountain Ranger District of Ochoco National Forest that were recorded as A. hendersonii before the taxonomic split of the species, have not been revisited since.  It is possible that some of these sites may actually be occurrences of A.  wallowensis (Lesko, 2007b).

Achnatherum wallowaense is a regional endemic currently found in a disjunct distribution, with sites known only in Crook County in central Oregon (Appendix: Table 1, Figure 1), and in Wallowa County in northeastern Oregon (Appendix: Table 2, Figure 3).  A distance of about 180 miles separates these two sets of populations.  Nearly all documented sites occur on federal land.  GIS records and recent review by botany staff (Yates, 2013) at agency field units indicate that five sites occur in Crook County, on Ochoco National Forest, and 27 sites occur in Wallowa County.  

The majority of known sites of Achnatherum wallowaense in Wallowa County were detected during surveys in 1990 and 1991.  However, fieldwork by Wallowa-Whitman botany staff in 2007 and 2009 resulted in multiple new detections of this species.  Of the 27 sites in Wallowa County, 23 are wholly on Wallowa-Whitman National Forest while 4 sites are partly, or wholly, on closely adjacent private land.  One of these latter sites is largely on land managed by The Nature Conservancy.  Twenty-one of the 27 sites in Wallowa County occur in the northern part of the county, where they are distributed principally within three adjacent townships (T2NR45E, T3NR45E, and T3NR46E).  The other six sites occur in the central part of the county, about 20 miles to the southeast of the larger group of sites, primarily within a single township (T2SR47E).  Population estimates are reported for 21 of the 27 Wallowa County sites (Vrilakas, 1990; Hustafa, 2007a).  Of these 21 sites, most were estimated to consist of 500 or fewer individuals, and half were estimated to consist of 200 or fewer individuals.  By far the largest population, with an estimated size of 10,000+ individuals, occurs principally on land managed by The Nature Conservancy.  Excluding this very large population, an estimated total of 5285-6585 individuals of Achnatherum wallowaense exist at the other 20 Wallowa County sites with population data.  

The five documented sites of Achnatherum wallowaense on Ochoco National Forest were detected in the period of 1980-1996, and are relatively evenly distributed within an area of four square miles.  The most current estimates indicate that a total of somewhat more than 1400 plants exist within this small set of populations.  

Population Trends
While existing data need to be qualified, it suggests that among north-central Oregon sites of Achnatherum hendersonii, both population size and occupied area may have decreased in the past 10-15 years.  Of 49 sites of this species documented on federal lands in north-central Oregon, 25 were visited in 2005-2010.  As can be seen in Appendix Table 1, data bearing on trend are available for 18 of these sites.  Decreases in estimated population size are evident at 16 sites, with increases apparent at only two 2 sites.  Decreases in area of occupation are noted at 11 sites while an increase in area of occupation is evident at only one site.  Notably, confidence in the reality of these trends is limited by several factors, such as the low number of data-recording visits per site, timing of visits, methodology for estimating population size, and accuracy with which population perimeters are ultimately recorded in GIS.

Trend data are available at four of the five Achnatherum wallowaense sites on Ochoco National Forest (Appendix: Table 1).  Decreases in estimated population size are seen at two sites, with an increase at one site.  Area of occupation appears to have decreased at two sites, while increasing at two other sites.  The qualifications noted above, with Achnatherum hendersonii, apply here as well.  No trend data exist for the Achnatherum wallowaense sites on Wallowa-Whitman National Forest.

Habitat
It currently appears that Achnatherum hendersonii (in Oregon) and A. wallowaense share essentially the same habitats and exhibit the same narrow range of habitat amplitude.  On Ochoco National Forest, the 34 known populations of Achnatherum hendersonii occur at elevations of 4200-5100 feet, with 70% of these populations occurring between 4400-5000 feet.  On Prineville BLM land, the 13 known populations Achnatherum hendersonii in Crook County occur at elevations of 4240-5000 feet, while the two occurrences in Wasco County occur at elevations of 3380-3460 feet.  The five known populations of Achnatherum wallowaense on Ochoco National Forest are found at elevations of 4400-4960 feet. The 21 populations of Achnatherum wallowaense in northern Wallowa County occur at elevations of 3800-4880 feet, with 17 of these sites occurring at elevations of 4100-4500 feet.  The six populations in central Wallowa County occur at elevations of 4830-5440 feet.  Each species appears to be restricted to non-forested, rocky, shallow soils, dominated by Poa secunda, other bunchgrasses and forbs.  Rigid sagebrush (Artemisia rigida) is often present.  These communities, often referred to as "scablands", are commonly found on topographic high ground and are particularly exposed to summer heat and dryness.  During winter and early spring, the shallow scabland soils are subject to severe water saturation and frost heaving.  Confidence in knowledge of the habitat associations of each of these species is high.

Vrilakas (1990) notes four Wallowa County Poa secunda plant associations in which Achnatherum wallowaense is found:  Poa secunda-Danthonia unispicata, Artemisia rigida/Poa secunda, Eriogonum strictum-Poa secunda, and Eriogonum douglasii-Poa secunda.  Winward and Youtie (1976) have reported Achnatherum hendersonii occurring within Artemisia rigida/Lomatium cous-Poa sandbergii (= Poa secunda) and Lomatium cous-Poa sandbergii (= Poa secunda) plant associations on the Lawrence Grassland Preserve (Nature Conservancy) in southeastern Wasco County, Oregon.  USFS Region 6 TES Plant Sighting Forms dating from 1990-1995 indicate that the Achnatherum hendersonii sites on Ochoco NF (Crook County, western Grant County) occur within either Artemisia rigida/ Poa sandbergii (= Poa secunda) or Poa sandbergii (= Poa secunda)-Danthonia unispicata plant associations. 

Species associated with Achnatherum hendersonii in Crook, Wasco and Grant Counties (Vrilakas, 1990; USFS Region 6 TES Plant Sighting Forms, 1993-1994; Dewey, pers. obs., 2006) include Achillea millefolium, Agoseris heterophylla, Agropyron spicatum, Allium acuminatum, Alyssum alyssoides, Antennaria dimorpha, Antennaria flagellaris, Artemisia arbuscula, Artemisia rigida, Balsamorhiza serrata, Blepharipappus scaber, Bromus brizaeformis, Bromus tectorum, Cercocarpus ledifolius, Clarkia pulchella, Collinsia parviflora, Danthonia unispicata, Erigeron chrysopsidis, Juniperus occidentalis, Lewisia rediviva, Lomatium cous, Lomatium leptocarpum, Lomatium macrocarpum, Lomatium nudicale, Lomatium triternatum, Microseris troximoides, Mimulus nanus, Montia linearis, Penstemon gairdneri, Phlox hoodii, Pinus ponderosa, Poa secunda, Polygonum sawatchense, Sanguisorba occidentalis, Scutellaria angustifolia, Sedum stenopetalum, Sitanion hystrix, Stipa lemmonii, Taeniatherum caput-medusae, Trifolium macrocephalum, Ventenata dubia and Zigadenus venenosus.
 
Species associated with Achnatherum wallowaense in Wallowa and Crook Counties (Vrilakas, 1990; Maze and Robson, 1996; Dewey, pers. obs., 2006) include Agropyron spicatum, Allium tolmei, Alyssum alyssoides, Arenaria rubella, Artemisia rigida, Astragalus whitneyi, Blepharippapus scaber, Bromus brizaeformis, Bromus japonicus, Bromus tectorum, Chrysothamnus nauseosus, Clarkia pulchella, Collomia macrocalyx, Danthonia intermedia, Danthonia unispicata, Erigeron chrysopsidis, Eriogonum compositum, Eriogonum douglasii, Grindelia nanus, Haplopappus lanuginosus, Juniperus occidentalis, Lewisia rediviva, Lomatium cous, Lomatium dissectum, Lomatium macrocarpum, Lomatium triternatum, Mimulus nanus, Penstemon deustus, Penstemon elegantulus, Phlox hoodii, Poa scabrella, Poa secunda, Polygonum lanceolatum, Polygonum majus, Polygonum minimum, Scutellaria antirrhinoides, Sedum stenopetalum, Sitanion jubatum, Tragopogon dubius, Trifolium macrocephalum and Ventenata dubia.

Ecological Considerations
As Achnatherum hendersonii and A. wallowaense are almost always found in the presence of Poa secunda, it is reasonable to wonder about the nature of possible competition between Poa secunda and either of the two Achnatherum species.  Like the two Achnatherum species, Poa secunda is a perennial bunchgrass, but unlike them, it is found in a relatively wide variety of plant communities.  Binney and Bradfield (2000) tested the hypothesis that the physically harsh habitats occupied by Achnatherum hendersonii limit the competitive abilities of Poa secunda.  This hypothesis was supported by the finding that, in deep soils and under favorable greenhouse conditions, Poa secunda exceeded Achnatherum hendersonii in rate of growth and above-ground biomass development.   Additionally, the authors speculated that persistence of the Achnatherum hendersonii in its scab communities may, in part, be due to root adaptations (deep roots; a detachment of root cortex from adjacent root vascular tissue that likely permits a degree of root extensibility) that help keep the plants anchored during periods of spring solifluction.




Conservation 

Threats
Invasive Plant Species

Competition from non-native, invasive plant species may be the single greatest threat to persistence of Achnatherum hendersonii and A. wallowaense in both northeastern and north-central Oregon.  Hustafa (2007) has informally observed a conspicuous increase in the presence of non-native species intermixed with Achnatherum wallowaense in Wallowa County in the last 15-20 years.  No species on that Forest's noxious weed list is currently known from any of its Achnatherum wallowaense sites, but a number of other non-native species, including the annual grass Festuca megalura, are commonly encountered at the needlegrass sites.  Likewise, both district botanists on Ochoco NF (Lesko, 2007a; Mafera, 2007) have expressed strong concerns with regard to the rate and extent to which ventenata grass (Ventenata dubia) is infesting their local scablands.  Halvorson (2007) notes that both ventenata grass and medusahead (Taeniatherum caput-medusae) were rare to absent on Prineville BLM lands in the mid-1980s and now are the dominant grass in certain localities.  It is not yet evident to Halvorson that medusahead  is competitive with native perennial grasses and forbs on the scab areas in the vicinity of North Fork of the Crooked River, but ventenata grass is currently abundant on clayey soils immediately adjacent to scab areas occupied by Achnatherum hendersonii in this same drainage.  Of the four north-central Oregon Achnatherum wallowaense sites visited by Dewey in 2006, ventenata grass was found at three sites, medusahead was found at one site (and about 360 meters from another), and Bromus tectorum at three sites.  Of the twelve north-central Oregon Achnatherum hendersonii sites visited by Dewey in 2006, ventenata grass was found at one site, medusahead at two sites, and Bromus tectorum at three sites.  Other, non-native, annual grasses, not generally regarded as noxious, were commonly encountered at sites of both needlegrasses.  These grasses included Bromus japonicus, B. brizaeformis, B. mollis and Festuca bromoides.  In spite of their generally harsh, physical setting, scablands, due to their open, sunny conditions, may be particularly susceptible to invasion by weedy winter annuals.  

Vegetation Management Activities

Both commercial and non-commercial timber and fuels management activities occur in forested areas adjacent to the non-forested communities occupied, or potentially occupied, by Achnatherum hendersonii and A. wallowaense.  Landings, slash piles and temporary roads within scab areas adjacent to timber activity areas, while perhaps convenient and cost-effective from a project-based perspective, clearly can be destructive both to extant needlegrass plants and their habitat.  Such project-related activities in potential, but unsurveyed needlegrass habitat, pose the same risks to any undocumented plants and their habitat.  Similarly, direct, off-road, access to forested control burn sites by support vehicles, or construction of fire-control lines, through scab areas either known to be occupied, or potentially occupied by either needlegrass species, is likely to damage, or risk damage to both extant plants and their habitat.  Notably, the Ochoco National Forest Land and Resource Management Plan (1989) recognizes scablands as "among the most fragile ecosystems" on the Forest, and that due to the severity of the physical environment in which they occur, "damage to the soil and vegetation as a result of management activities is nearly impossible to mitigate." Consequently, the LRMP directs that "all management activities will be analyzed as to their effect on scablands prior to implementation."  

Livestock Management

Cow manure and evidence of perennial bunch grasses recently grazed by large mammalian herbivores was observed at most of the 15 needlegrass sites visited by Dewey in 2006.   Removal of whole plants by grazing has been reported (Armson, 2010).  Soil disturbance due to the impact of hooves was generally low at these sites.  The rockiness of these sites apparently offers a fair degree of soil protection, except perhaps in the month or two of peak soil moisture following melt-off of the winter snow pack, or following summer rains.  Nevertheless, trampling damage to live plants appears to be a very real risk if salt block placement, new watering developments, or fence re-alignments cause cattle to develop regular routes of travel through either documented or undocumented sites of Achnatherum hendersonii or A. wallowaense.

Off-road Vehicle Use

The lack of vegetative barriers to free travel, and the broad vistas often associated with scablands, would appear to make these sites attractive to recreational users of off-road vehicles.  However, little evidence of such use was noted at the 15 Achnatherum sites visited by Dewey in 2006.  Near-future implementation of changes in travel policy on Forest Service lands should reduce the risk of recreational travel damage within Achnatherum habitat in Oregon and Washington.

Road use regulations on the Prineville BLM District are found in the Resource Management Plans (RMP) for the District’s Resource Areas.  The RMP for the Brothers/La Pine Resource Area (1989), which includes most of the Achnatherum hendersonii sites on the District, limits travel to existing roads in the area occupied by Achnatherum hendersonii.  The RMP for the Two Rivers Resource Area (1986), which includes the two Achnatherum hendersonii sites north of Ochoco National Forest, does not restrict off-road vehicular travel in the area including these two sites.

Conservation Status
As noted above, based on a relatively small body of evidence, there is reason to suspect that in north-central Oregon, populations of Achnatherum hendersonii are declining both in occupied area and numbers of individuals.  Causal factors associated with the evident decline at specific sites cannot be confidently identified at this time.  

Of the 82 documented populations of Achnatherum hendersonii and Achnatherum wallowaense within north-central and northeastern Oregon, 77 are entirely on federal land. Two sites, one in Wallowa County and one in southeastern Wasco County are largely or entirely on land owned and managed by The Nature Conservancy.  None of the sites on federal land occur within protected land allocations, or within forest plan management areas that provide incidental protection for either needlegrass species.  A majority of the sites of Achnatherum hendersonii on Prineville BLM land within the North Fork Crooked River drainage are included within the North Fork Crooked River Wilderness Study Area where management actions are largely limited to livestock grazing.

Achnatherum hendersonii and Achnatherum wallowaense are clearly habitat specialists.  The scabland habitat that they occupy, however, is not especially rare in north-central and northeastern Oregon, nor is there cause to reasonably suspect that this habitat type is in the midst of a period of lessening presence across the landscape.  Likewise, while the life history and ecology of these two species is not well studied, there is little cause, based on informal field observations and knowledge of related species, to suspect that these two species are especially vulnerable to unpredictable fluctuations in their physical environment (e.g., available moisture, temperature regimes).  

This said, it is reasonable to suppose that both Achnatherum hendersonii and Achnatherum wallowaense are sensitive to the long-term, steadily applied demands of physical and biological phenomena such as climatic change, invasive species and livestock grazing.  This supposition is based on the tentative understanding that in a typical annual energy and biomass budget, these two species have relatively little buffer separating net gain from net loss.  There are several lines of evidence in support of this understanding.  First, the sparseness of herbaceous and woody cover within the scabland plant communities appears to reflect quite low rates of community-level net primary production.  This would also be predicted simply by observing the shallow, coarse-textured, rocky soils upon which these communities occur.  Available water appears to be a primary factor limiting rates of growth and reproduction during the growing season months of April through September.  Second, while detection of non-flowering individuals of these two needlegrass species requires some patience, it was evident that at most north-central Oregon sites visited by Dewey in 2006, generally no more than, and sometimes much less than, 50% of individual plants were in flower.  Third, it was not uncommon to see perennial bunch grasses (Poa, Danthonia, Stipa) that had evidently been grazed in some prior season and still the stubble portion of individual clumps exceeded the cross-sectional area of new growth.  Hence, while good data are very much in need, available evidence supports an understanding that, at least in north-central Oregon, individual Achnatherum hendersonii and A. wallowaense plants generally have very little net primary production available for growth and reproduction, and any regular loss of that production, as might be caused by climatic shift, livestock grazing or competition with invasive plant species, is likely to work against the persistence of these species.  Predictions, associated with mounting evidence of global climate change, of decreasing snow packs and overall precipitation levels in the Pacific Northwest, do not bode well for these needlegrass species.  Less soil moisture would appear to only increase these species' susceptibility to the demands of regular livestock grazing and competition with invasive plant species, perhaps especially, winter annuals.  A local drying trend, particularly since about 1970, is evident in annual precipitation measurements taken at the Ochoco Guard Station since 1937 (Appendix: Table 3).

Given the apparent similarity in habitat requirements of these two species, it is curious that the known range of Achnatherum hendersonii does not extend east beyond the eastern border of Ochoco NF, as ample scabland habitat appears to exist between central and northeastern Oregon.  Likewise, the major disjunction between the small group of 
Achnatherum wallowaense sites in north-central Oregon and the bulk of known sites in northeastern Oregon, begs an explanation.  Given that much of the land lying between north-central and northeastern Oregon is federal land with presumably similar land management direction, it seems unlikely that land management practices in the intervening areas are likely to account for the curious, documented distribution of the species.  Another possibility is that the apparent absence of these two needlegrass species in this intervening area may represent a differential in survey intensity.  This possibility, however, is not well-supported by available evidence.  The intensive, general rare plant surveys of the early 1990's on Ochoco NF included the then Snow Mountain Ranger District, which is now included as a portion of the Emigrant Creek Ranger District on Malheur NF.  While scabland habitat is said to be well-represented on this District, no sites of either Achnatherum species were located during those intensive botanical surveys.  Following habitat modeling for Achnatherum hendersonii and A. wallowaense, using habitat data and field observations on Ochoco National Forest, surveys of high probability habitat were conducted across Malheur National Forest in 2010 (Rausch, 2012).  No sites of either target species were detected during these surveys.  Additionally, Yates (2010), who has done much botanical inventory on both Malheur and Wallowa-Whitman National Forests states that “ample scabland habitat on (these forests) has been inventoried since the early 1990s with no Achnatherum detected.”   

Management Considerations
While it may not be currently possible to confidently identify the causal factors in an evident population decline, at least among occurrences of  Achnatherum hendersonii in north-central Oregon, it is reasonable to expect that federal land management practices may potentially, or actively, be negatively impacting both needlegrass species, in both north-central and northeasten Oregon.  As noted above (Conservation Threats section), such practices include timber, fuels and livestock management, all of which have the potential to cause direct adverse impacts to needlegrass plants and their habitat, as well as increase the risk of non-native invasive plant introduction and spread. Actions likely to be effective in promoting the persistence of Achnatherum hendersonii and A. wallowaense in occupied (documented or undocumented) habitat within their Oregon ranges include the following:

1) Monitor (regularly visit) an appropriate subset of existing populations to assess population trend and condition of habitat.  

2) Develop and implement a plan for weed prevention and treatment within occupied scablands.  Such a plan should exclude non-emergency vehicular traffic through occupied habitat, and restrict weed-promoting, ground-disturbing activities such as temporary road construction, fire-line construction, and placement of landings, slash piles and fence lines.

3) Inform and periodically remind appropriate personnel of the location of occupied habitat.

4) Avoid locating salt licks, fence lines, stockades, water developments and any other structures in such locations as to encourage livestock to congregate in or near, or regularly travel through scablands.

5) If the annual energy-biomass model proposed in this document is accurate, there really is no good time to allow livestock grazing on scablands occupied by either Achnatherum hendersonii or A. wallowaense.  If livestock use of occupied scablands is, in the short-term, unavoidable, allow grazing no earlier than the onset of plant dormancy, which is normally mid-July to mid-August, depending on site.  This will minimize trampling impacts potentially experienced by moisture-softened spring soils, and allow needlegrass plants to largely complete their sexual reproductive cycles as well as generate much of their potential primary production for the year. Exclosure fencing could also be considered. 

6) Recruit field-going personnel to look for new occurrences of these species when their work takes them into or near scablands in May - July.

7) When opportunities arise, such as during Forest or Land Management Plan revisions, give serious consideration to designating scablands as allocated management, or special habitat areas.  The fragility of scablands, their susceptibility to adverse effects of management activities, and the presence upon them of several rare plant species, provide cause for this consideration. 

Research, Inventory and Monitoring Opportunities

There are at least six types of information which would be useful to the process of conservation planning for these species, although the first three listed below are arguably the most critical, immediate information needs.

1) Condition of occupied habitats.  This would involve intensive, localized data collection.  Perhaps a central concern here would be the behavior of invasive plant species at sites occupied by Achnatherum hendersonii and A. wallowaense.  As noted above, agency botanists in both north-central and northeasten Oregon have informally observed a disturbing rate of recent increase in the presence of invasive plant species on their local scablands. Stronger, more defensible data are urgently needed.  These data might, at least in part, be integrated into the monitoring design of #2 below.

2) Local population trends.  This would involve intensive, localized data collection. Preliminary evidence that at least a substantial fraction of the Achnatherum hendersonii populations in north-central Oregon may be in decline, spurs a need to better document trend in selected populations of both species.  Criteria for population selection would appropriately include a) existing evidence of either stability or decline, b) presence and abundance of invasive plant species, c) apparent intensity of livestock use and d) geographic position within known range and distribution.  As perennial bunchgrasses, each species lends itself to monitoring schemes that could track vegetative and reproductive behavior of individual plants.  Statistically defensible trend data would be a highly realistic goal of such monitoring.

3) Broad-scale population trends.  This would involve extensive collection of modified presence/absence data.  The intent here would be to visit all, or a high percentage of, known sites on a regular schedule in order to gather basic population and habitat information such as presence/absence, population size estimate, and description of geographic extent and habitat condition, including presence and extent of invasive plant species and evidence of disturbances due to livestock use and other resource management activities.  Currently, the majority (65%) of federal north-central Oregon populations of Achnatherum hendersonii and all federal northeastern Oregon populations of Achnatherum wallowaense have either  just one documented size estimate or no estimate at all.

4) Distribution within range.  The large geographic disjunction between the Crook County and Wallowa County, Oregon, occurrences of Achnatherum wallowaense is striking, as is the apparent restriction of Oregon A. hendersonii to the north-central portion of the state, even though suitable habitat appears to extend rather continuously to the northeastern corner of the state.  Directed species inventory, particularly on federal lands managed by Malheur and Umatilla NFs, and the Vale District BLM, would provide a better understanding of the extent to which the current documented distribution of these species is simply an artifact of survey histories in these areas.

5) Genetic diversity within and among populations.  Knowledge of levels of diversity would provide some sense of the potential for local populations to effectively respond to changes in their physical and biological environment associated with factors such as global warming or presence of invasive plant species.  Knowledge of patterns of diversity would provide some sense of the extent to which genetic exchange promotes genetic diversity among populations.

6) Soils analysis.  Are there detectable differences in scab sites occupied by Achnatherum hendersonii or A. wallowaense and those where these species are lacking?  This would be one step toward a better understanding of why so much, apparently suitable, scab habitat is unoccupied.

Note:  Condition and trend monitoring using permanent plots within selected populations of Achnatherum hendersonii and A. wallowaense on Ochoco National Forest and Prineville BLM District was initiated in 2012 (Lopez, 2011).
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Appendix: Table 1.  Data relevant to populational trends in Achnatherum hendersonii and A. wallowaense on federal land in north-central Oregon.  Included are the 49 sites of Achnatherum hendersonii and the five sites of A. wallowaense known to occur fully or largely on federal land. Gray shading indicates decline in estimated number of individuals or gross occupied area.  Bold text indicates increase in estimated number of individuals or gross occupied area.  See p. 9 for discussion of data qualifications.  ACHE = Achnatherum hendersonii; ACWA = Achnatherum wallowaense.  USFS = Ochoco National Forest; BLM = Prineville District Bureau of Land Management.

	Taxon
	Agency
	Site No.
	Visit Year
	Pop. Est.
	Acres (GIS)

	ACHE
	USFS
	06070100001
	2006
	900
	16.1

	
	
	
	1990
	1525
	5.9

	ACHE
	USFS
	06070100070
	1993
	7500
	16.0

	ACHE
	USFS
	06070100071
	1993
	2800
	8.8

	ACHE
	USFS
	06070100072
	1993
	750
	2.4

	ACHE
	USFS
	06070100086
	1993
	50
	1.2

	ACHE
	USFS
	06070100087
	1993
	175
	1.2

	ACHE
	USFS
	06070100110
	1994
	4500
	12.1

	ACHE
	USFS
	06070100111
	1994
	2500
	6.1

	ACHE
	USFS
	06070100112
	2010
	5
	?

	
	
	
	2007
	0
	0

	
	
	
	1994
	2500
	32.2

	ACHE
	USFS
	06070100117
	1995
	150-200
	6.7

	ACHE
	USFS
	06070100118
	1995
	1000's
	13.6

	ACHE
	USFS
	06070100119
	1995
	80-100
	2.9

	ACHE
	USFS
	06070100132
	1995
	200+
	3.5

	ACHE
	USFS
	06070100133
	2010
	2
	?

	
	
	
	1995
	100
	1.1

	ACHE
	USFS
	06070100134
	1995
	25
	0.7

	ACHE
	USFS
	06070100135
	1995
	300-500
	2.3

	ACHE
	USFS
	06070100136
	1995
	200-300
	3.8

	ACHE
	USFS
	06070100137
	1995
	50
	1.4

	ACHE
	USFS
	06070100159
	?
	100-150
	1.2

	ACHE
	USFS
	06070100160
	1995
	200-400
	0.8

	ACHE
	USFS
	06070100212
	2006
	250
	0.5

	
	
	
	1990
	260
	3.4

	ACHE
	USFS
	06070100219
	1992
	99
	0.5

	ACHE
	USFS
	06070200042
	2006
	760
	2.5

	
	
	
	1993
	1821
	26.9

	ACHE
	USFS
	06070200079
	1994
	100
	0.4

	ACHE
	USFS
	06070200080
	1994
	11
	0.7

	ACHE
	USFS
	06070200081
	2006
	0
	0

	
	
	
	1994
	150
	10.5

	ACHE
	USFS
	06070200082
	2006
	0
	0

	
	
	
	1994
	1000
	8.3

	ACHE
	USFS
	06070200083
	2006
	110
	0.6

	
	
	
	1994
	3058
	6.6

	ACHE
	USFS
	06070200084
	2006
	0
	0

	
	
	
	1994
	640
	8.5

	ACHE
	USFS
	06070200085
	2006
	0
	0

	
	
	
	1994
	225
	3.1

	ACHE
	USFS
	06070200086
	2006
	350
	0.4

	
	
	
	1994
	200
	2.7

	ACHE
	USFS
	06070200087
	2008
	172
	3.4

	
	
	
	2006
	470
	3.2

	
	
	
	1993
	1908
	15.3

	ACHE
	USFS
	06070200088
	2006
	75
	1.2

	
	
	
	1990
	260
	3.4

	ACHE
	USFS
	06070200166
	2011
	10
	

	ACHE
	BLM
	167
	1993
	1001
	---

	
	
	
	1988
	10
	---

	ACHE
	BLM
	263
	2005
	100
	---

	
	
	
	1993
	200
	---

	ACHE
	BLM
	264
	2005
	---
	---

	
	
	
	1993
	---
	---

	ACHE
	BLM
	265
	2005
	9
	---

	
	
	
	1993
	65
	---

	ACHE
	BLM
	267
	2005
	9
	---

	
	
	
	1993
	1001
	---

	ACHE
	BLM
	300
	2005
	400
	---

	
	
	
	1994
	---
	---

	ACHE
	BLM
	324
	2006
	200
	---

	
	
	
	1995
	---
	---

	ACHE
	BLM
	325
	2005
	0
	---

	
	
	
	1995
	---
	---

	ACHE
	BLM
	421
	2005
	900
	---

	
	
	
	1997
	---
	---

	ACHE
	BLM
	422
	2005
	700
	---

	
	
	
	1997
	---
	---

	ACHE
	BLM
	423
	2005
	---
	---

	
	
	
	1997
	---
	---

	ACHE
	BLM
	453
	2000
	---
	---

	ACHE
	BLM
	454
	2003
	---
	---

	ACHE
	BLM
	485
	2001
	---
	---

	ACHE
	BLM
	503
	1996
	---
	---

	ACWA
	USFS
	06070100210
	2006
	600
	1.8

	
	
	
	1992
	900
	4.3

	ACWA
	USFS
	06070100211
	2006
	525
	3.2

	
	
	
	1980
	---
	4.1

	ACWA
	USFS
	06070100213
	2006
	100
	8.1

	
	
	
	1992
	67
	3.4

	ACWA
	USFS
	06070100214
	1996
	100+
	1.6

	ACWA
	USFS
	06070100215
	2006
	100
	1.7

	
	
	
	1996
	132
	0.6
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Appendix: Table 2.  Occurrences of Achnatherum wallowaense known to occur on or immediately adjacent to Wallowa Valley Ranger District, Wallowa-Whitman National Forest.  Sources include Vrilakas (1990) and Hustafa (2007a).  Currently recognized populations are designated by the entry “ACWA” in the Taxon field.  Entries without such a designation are currently regarded as subpopulations of the nearest overlying entry with the “ACWA” designation.

	Taxon
	TES_Site_ID
	Site_Name
	Pop_Size
	Visit_Date
	GIS_Acres

	ACWA
	616020002
	Cayuse 195 Road
	300
	2007
	1.7

	ACWA
	616020241
	Sumac Creek
	10
	1990;2002
	0.4

	ACWA
	616020242
	Peavine Creek/French Gulch
	75
	1991
	0.2

	ACWA
	616020255
	Muddy Reservoir Area
	NA
	1978;1990;2002
	0.4

	ACWA
	616020256
	Miller Spring Area
	NA
	1990
	2.6

	ACWA
	616020257
	Miller Spring Area
	NA
	1990
	1.1

	ACWA
	616020258
	Elk Creek 
	1000
	1991
	2.5

	ACWA
	616020499
	Poverty Flat
	300-500
	1990
	14.9

	ACWA
	616020500
	Cold Spring
	200-400
	1990;2002
	4.3

	ACWA
	616020501
	Boner Gulch
	100
	1990
	3.1

	ACWA
	616020502
	Boner Gulch
	1000
	1990;2002
	4.2

	ACWA
	616020503
	Boner Spring
	200-400
	1990;2002
	3.4

	ACWA
	616020504
	Roberts Butte-southwest
	200-300
	1990;2002
	2.1

	ACWA
	616020505
	Roberts Butte-west
	100-200
	1990;2002
	3

	ACWA
	616020506
	Sumac Creek
	100-200
	1990;1995
	2

	ACWA
	616020507
	McCarty Reservoir
	100+
	1990
	1.4

	ACWA
	616020508
	McCarty Reservoir
	100-200
	1990
	3.3

	ACWA
	616020509
	Cats Back
	200-500
	1990
	2.3

	ACWA
	616020510
	Clear Lake Ridge
	10,000+
	1990
	306.9

	 
	616020612
	Deadhorse Ridge (on TNC)
	NA
	2009
	<0.1

	 
	616020613
	Deadhorse Ridge (on TNC)
	NA
	2009
	<0.1

	 
	616020614
	Deadhorse Ridge
	NA
	2009
	<0.1

	 
	616020615
	Deadhorse Ridge
	NA
	2009
	<0.1

	 
	616020616
	Deadhorse Ridge
	NA
	2009
	<0.1

	 
	616022096
	Deadhorse Ridge
	300
	2009
	2.6

	ACWA
	616020529
	Vigne CG/Chesnimus Creek Area
	125
	1991
	13.6

	 
	616020530
	Vigne CG/Chesnimus Creek Area
	125
	1991
	6.8

	ACWA
	616020610
	Deadhorse Ridge (private)
	NA
	2009
	<0.1

	Taxon
	TES Site ID
	Site Name
	Pop. Size
	Visit Date
	GIS Acres

	 
	616020619
	Deadhorse Ridge (private)
	NA
	2009
	<0.1

	ACWA
	616020611
	Deadhorse Ridge
	NA
	2009
	<0.1

	ACWA
	616020617
	Deadhorse Ridge
	NA
	2009
	<0.1

	 
	616020618
	Deadhorse Ridge
	NA
	2009
	<0.1

	ACWA
	616021040
	Elk Creek 
	150
	1991;2002
	5.7

	ACWA
	616021042
	Elk Creek 
	200
	1991
	4.2

	ACWA
	616021409
	Roberts Butte/Elk Creek
	100+
	1996
	0.6

	ACWA
	616022096
	Deadhorse Ridge
	300
	2009
	2.6





Appendix: Table 3.  Precipitation data for the Ochoco Ranger Station, Lookout Ranger District, Ochoco National Forest.  Precipitation categories are as follows:  "Wet" is > or = 16" Oct-Jun with > or = 4" Apr-Jun; "Dry" is < 10" Oct-Jun; "Normal" is neither Wet nor Dry).  Data in this table extracted by Ron Halvorson (Retired Prineville BLM District Botanist) through internet link to the Oregon Climate Service.

	Ochoco Ranger Station Precipitation 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Water Year
	Oct-Jun
	Apr-Jun
	Category
	 
	Water Year
	Oct-Jun
	Apr-Jun
	Category

	1937
	16.80
	7.45
	Wet
	 
	1970
	13.44
	3.38
	Normal

	1938
	20.61
	4.86
	Wet
	 
	1971
	17.11
	3.60
	Normal

	1939
	12.63
	3.01
	Normal
	 
	1972
	13.42
	3.43
	Normal

	1940
	12.87
	2.64
	Normal
	 
	1973
	8.67
	1.90
	Dry

	1941
	15.45
	7.25
	Normal
	 
	1974
	18.97
	1.58
	Normal

	1942
	17.36
	5.11
	Wet
	 
	1975
	13.54
	2.76
	Normal

	1943
	24.35
	4.50
	Wet
	 
	1976
	12.25
	2.65
	Normal

	1944
	11.83
	5.26
	Normal
	 
	1977
	7.59
	3.97
	Dry

	1945
	17.11
	6.11
	Wet
	 
	1978
	18.81
	7.17
	Wet

	1946
	21.38
	3.18
	Normal
	 
	1979
	11.61
	4.93
	Normal

	1947
	17.51
	6.25
	Wet
	 
	1980
	14.01
	4.06
	Normal

	1948
	20.59
	9.94
	Wet
	 
	1981
	16.43
	4.58
	Wet

	1949
	9.50
	0.96
	Dry
	 
	1982
	 
	 
	 

	1950
	17.48
	4.71
	Wet
	 
	1983
	15.18
	4.55
	Normal

	1951
	17.49
	3.18
	Normal
	 
	1984
	 
	 
	 

	1952
	18.16
	3.58
	Normal
	 
	1985
	10.29
	2.28
	Normal

	1953
	21.65
	6.77
	Wet
	 
	1986
	8.79
	0.90
	Dry

	1954
	18.18
	4.88
	Wet
	 
	1987
	7.44
	1.21
	Dry

	1955
	11.37
	3.72
	Normal
	 
	1988
	9.14
	3.70
	Dry

	1956
	21.23
	5.98
	Wet
	 
	1989
	7.80
	3.60
	Dry

	1957
	16.07
	3.29
	Normal
	 
	1990
	 
	 
	 

	1958
	23.28
	7.24
	Wet
	 
	1991
	10.85
	4.25
	Normal

	1959
	11.74
	2.77
	Normal
	 
	1992
	10.40
	4.55
	Normal

	1960
	11.94
	3.75
	Normal
	 
	1993
	 
	 
	 

	1961
	16.78
	5.02
	Wet
	 
	1994
	 
	 
	 

	1962
	16.53
	5.04
	Wet
	 
	1995
	8.18
	3.99
	Dry

	1963
	19.14
	5.56
	Wet
	 
	1996
	13.98
	4.06
	Normal

	1964
	13.58
	2.75
	Normal
	 
	1997
	9.21
	1.90
	Dry

	1965
	20.75
	4.00
	Wet
	 
	1998
	12.10
	2.03
	Normal

	1966
	11.47
	2.14
	Normal
	 
	1999
	14.45
	1.07
	Normal

	1967
	13.33
	1.76
	Normal
	 
	2000
	13.62
	1.89
	Normal

	1968
	10.24
	2.58
	Normal
	 
	2001
	13.48
	4.52
	Normal

	1969
	20.57
	7.89
	Wet
	 
	2002
	12.41
	1.54
	Normal

	 
	 
	 
	 
	 
	2003
	7.73
	2.96
	Dry






Appendix: Figure 1.  Sites of Achnatherum hendersonii and A. wallowaense on federal land in north-central Oregon.  Data sources = Ochoco NF NRIS TESP and Prineville BLM GIS.

[image: T:\FS\NFS\Deschutes\Project\soopsDataMgmt2009\Botany\GIS\SO\Workspace\rdewey\och_achna_2013\central or achna.jpg]


Appendix: Figure 2.  Sites of Achnatherum hendersonii and A. wallowaense in north-central Oregon revisited in 2005-2010.  Only sites with data sufficient to provide evidence of population size trend are included here.

[image: T:\FS\NFS\Deschutes\Project\soopsDataMgmt2009\Botany\GIS\SO\Workspace\rdewey\och_achna_2013\cent or achna revis.jpg]

Appendix: Figure 3.  Occurrences of Achnatherum wallowaense in Wallowa County, Oregon, on or closely adjacent to Wallowa-Whitman National Forest.
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