SPECIES FACT SHEET

Scientific Name:  Oreohelix variabilis (Henderson, 1929)
Common Name(s): Dalles mountainsnail, Variable mountainsnail 
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Family: Oreohelicidae

Synonyms: The undescribed taxon Oreohelix variabilis ssp. 1 (Frest and Johannes 1995) may be a synonym (see Taxonomic Note below). Some museum specimens remain categorized as Oreohelix strigosa variabilis or simply Oreohelix strigosa, but originate from the same localities as specimens identified as O. variabilis.

Conservation Status:
Global Status: G2Q (last reviewed 8 October 2002)
National Status (United States): N2 (last reviewed 8 October 2002)
State Statuses (Oregon): S2
Federal Status (United States): None 
(NatureServe 2019)
IUCN Red List: Not assessed (IUCN 2019)

Taxonomic Note: 
Henderson (1929a) described the species, referring to Patula strigosa var. castaneus (in part), as described by Binney (1886) from Henry Hemphill’s catalogue. Oreohelix variabilis was included in Turgeon et al. (1998), but with the note “classification uncertain.” ITIS lists the species as valid as of 2019, and the species is included in Burke (2013). 
Oreohelix variabilis ssp. 1, also identified as Oreohelix variabilis ssp. nov. and Oreohelix variabilis n. subsp. 1, the “Deschutes mountainsnail” is an undescribed taxon (Frest and Johannes 1995) occurring within the presumed range of Oreohelix variabilis (but see Linscott, pers. comm.). Burke (2013) did not include the possible subspecies with others described by Frest and Johannes because of lack of access to shells, but noted that “In records and reports from their surveys and consulting work, Dr. Terrence Frest and Mr. Edward Johannes of Deixis Consultants have documented many additional undescribed taxa of Oreohelix from throughout the Pacific Northwest.” 
Burke (2013) also provides ranges for subspecies of Oreohelix strigosa, which extend from the Rocky Mountains to the East Cascades in Washington and Blue Mountains in Oregon. However, multiple museum specimens identified as O. strigosa or O. strigosa variabilis have been collected from the same locality as attributed to O. variabilis. Ongoing work by Linscott and Parent (Linscott, pers. comm.) indicates very recent splitting of Oreohelix species in Oregon and should provide insight into the relationships of Oreohelix variabilis, O. variabilis ssp. 1, and O. strigosa ssp. 
Technical Description: 
Adult: Henderson (1929a) described the species as having a 
Shell rather elevated, solid, whitish, variegated with small, irregular, very light-brown blotches; whorls 5½, fairly convex, bluntly angled at the periphery, the angulation continuing at least to beginning of last whorl, but not to the aperture: transverse sculpture rather coarse, irregular striae, about as in cooperi and depressa, crossed by very fine, obscure, irregular, incised, spiral lines. Under a lens of good power the whole surface of the last whorl appears rough and coarse. The last whorl turns more decidedly downward toward the aperture than in most species of Oreohelix, the ends of the peristome coming rather close together and being connected by a very thick callus, thus forming an almost continuous peristome. This feature is not entirely accidental, as it is as well developed in several other specimens, though on others the callus is thinner and the downward turn of the whorl not quite so pronounced. The aperture is very oblique, somewhat wider than high, the abrupt downward turn at the base giving the appearance of a strong rib within, parallel with the lip. Diameter 22 mm.; altitude 16 mm. The smallest example in this lot of 12 specimens has a diameter of 15 mm., altitude 11 mm (Henderson 1929a).
Henderson (1929b) described the species as “Exceedingly variable, in both elevation of spire and color.” Burke (2013) refers to the spire as “rather high, mostly conic and solid.” He also describes the coloration as “white basally with light mottling of various pinkish or brownish streaks. It appears light caramel-brown dorsally with white streaks along the ridges of the prominent growth wrinkles, and a white leading edge about 2 mm wide at the aperture.” Burke (2013) provides additional detailed description of the aperture, protoconch, and striae, and also comments “The glossy though coarse sculpturing, the distinction between protoconch and teleoconch, and the mottled white and pinkish or rich light brown color distinguish Oreohelix variabilis within its limited range.”
Frest and Johannes (1995) consider O. variabilis spp. nov. to be smaller, have a more depressed spire, a proportionally larger umbilicus, and coarser and more irregular radial ribs than the parent taxon O. variabilis. However, they do report specimen size up to 17 mm in diameter.
Burke (2013) indicates that species size can vary as a result of environmental conditions, and specimens from arid sites may be smaller than from wetter sites. Given the intraspecific variation as well as interspecific overlap in shell characteristics, dissection of genitalia and molecular analyses may improve species identification.
Immature: Henderson (1929b) reports that an “adult Oreohelix may always be distinguished from an immature one by its somewhat thicker lip and…fact that the last whorl turns noticeably downward just as it reaches the aperture.” Pilsbry (1939) also reports that the embryonic shell of Oreohelix is comprised of more than two radially striate whorls, generally also with some spiral sculpture present. 
Life History: 
Oreohelix species are semelparous, with separate sexes. Their lives may span up to five years or more. They typically reach sexual maturity and breed in the second spring. They reproduce viviparously or ovoviviparously, with eggs hatching within the female (Pilsbry 1939; Bequaert and Miller 1973). The species is generally active between April and May and again in September through October, although specimens (in some cases only as shells) have been encountered and collected in January, March, April, June, July, August, September, and November.
Oreohelix feeds on the surfaces of plants and rocks, eating detritus consisting of microscopic fungi, plants, and animals. Mountainsnails may also feed on living plants, foraging under surface litter, though they apparently prefer leaf litter to fresh vegetation (Bernard and Wilson 2016). Moisture, including light rain, dew, or frost, enables the snails to become more active, although they must retreat underground or under cover once humidity drops. 
Range, Distribution, and Abundance:
Type Locality: The species was described from the paratypes CAS-IZG 66107 and 66108 (Henderson 1929a), collected from “the bank of the Columbia near Celilo, about fifteen miles above the [sic] Dalles, on the east side of the Cascades, but on the west side of the Blue Mountains” (Binney 1886).
Range: NatureServe (2019) lists the species as endemic to the Oregon counties of Gilliam, Sherman, and Wasco, while noting it is extirpated or possibly so from Gilliam, for which the only record is dated from 1980. Frest and Johannes (1995) reported the species’ original distribution as “Probably widespread in the central and eastern portions of the Columbia Gorge, Oregon side only, Wasco and Sherman [counties].” However, they also report that “The variable mountainsnail does not occur far inland from the Columbia River, e.g. only about 6-10 miles up the Deschutes River, where it is replaced by Oreohelix variabilis n. subsp. 1” (Frest and Johannes 1995). Recent genetic samples from within the range of O. variabilis collected by Linscott and Parent (pers. comm.) may provide further insight into the distribution and number of subspecies of O. variabilis.
Specimens identified as O. variabilis and O. strigosa variabilis have also been reported from Oregon but north of Biggs by 1-4 miles, which would place the species in Washington. However, these records are contradictory, identifying the state as Oregon, and in one case as occurring in Sherman County.  
Distribution: The species appears to occur patchily and within narrow bands of suitable habitat in the range. Most occurrences have been reported near communities along the Columbia River and in canyons extending southward along Highway 97 and the Deschutes River. Recent distribution within Gilliam County is unconfirmed. Recent occurrences along the Deschutes River may or may not represent a separate subspecies. Frest and Johannes (1995) reported that the species was probably originally widespread in the Columbia Gorge, Oregon side, but that a few scattered sites remain and most recent occurrences are only remnants. They also report that the population at Henderson’s (1929) original site near Biggs, OR is now extirpated.
BLM/Forest Service Land: 
Documented: Oreohelix variabilis spp. nov. has been recorded on the Prineville BLM District. A recent specimen identified by M. Linscott only to the species level (O. variabilis) was also reported from the same area on the Prineville BLM District. 
Suspected: The species is suspected by the Columbia River Gorge National Scenic Area in Oregon; it is not expected to occur on any other FS or BLM units. 
Abundance: Frest and Johannes (1995) report the species is declining in number of occupied sites and number of individuals at each site. They also suggest that colony extinction is not an uncommon occurrence. As many as 30 specimens were collected at one site, although this collection may include shells, which persist in the environment after the animal’s death.
Habitat Associations:
Frest and Johannes (1995) describe habitat as “mostly in N.-facing basalt talus piles. Common vegetation includes grasses, Balsamorhiza, Celtis, Rhus, Sorbus, and Artemisia; sometimes Utica is present also. Surrounding vegetation is generally sage scrub. Taluses with this taxon usually have associated springs and seeps; but this species is a moderate xerophile and does not generally occur in the seasonally wettest portions.” Burke (2013) described habitat for O. variabilis as “shaded basalt talus or outcroppings, most often near springs or small streams.” Litter, brush, and rocks provide refugia for the species within sites. 
Threats:
Habitat loss and degradation are major threats to this species. Frest and Johannes (1995) reported on impacts from quarrying of talus for use in construction of the John Day Dam and for road fill of the I-84 corridor. They also reported that the species is absent from areas of heavy grazing, and that recreation, fire, and pollution have also impacted the species. Other threats can include herbicide spraying for weed control, which can remove critical food sources and microhabitat features. 
Conservation Considerations:
Research: Continued taxonomic research, including genetic studies similar to work by Linscott and Parent (2019), would provide valuable information for this species, as would investigation into the number of distinct species and population genetic variation at remaining sites.
Inventory: Additional surveys could be conducted for this species, including in Washington sites north of Biggs Junction and in the vicinity of up to four miles, based on historic records. Additional basalt rock formations and springs, seeps, or creeks on BLM land in the Prineville District could also be searched.
Management: Grazing and spring or seep development can impact the species, as these are areas providing potential habitat for this species. Minimizing herbicide spraying in areas of basalt talus or outcrops would also benefit this species. Surveys for this species would be especially useful at sites where developments or destructive activities (roads, campgrounds, or other infrastructure, or rock quarrying or grading) may occur. Avoidance of impacts to basalt habitat would reduce impacts to this species. Because fire may also reduce habitat suitability for this species, prescribed burning may need to be conducted especially carefully at sites where this species may occur. For example, fires can reduce snail density when they occur during drier seasons (Gaines et al. 2011).
Version 2:
Prepared by: Emilie Blevins
The Xerces Society for Invertebrate Conservation
Date: December 2019

Reviewed by: Candace Fallon
The Xerces Society for Invertebrate Conservation
Date: December 2019

Version 1: 
Prepared by: Heather Andrews
USFS
Date: June 2010

Reviewed by: Rob Huff and Robin Vora
USFS and BLM
Date: September 2010
Recommended citation:
Blevins, E., H. Andrews, R. Huff, and R. Vora. 2019. Interagency Special Status/Sensitive Species Program (ISSSSP) Species Fact Sheet: Oreohelix variabilis. USDA Forest Service Region 6 and USDI Bureau of Land Management Oregon State Office. 14 pp. Available at: https://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml.
ATTACHMENTS:
(1) References 
(2) List of pertinent or knowledgeable contacts 
(3) Map of known records in Oregon
(4) Photographs and/or illustrations of this species
(5) Survey protocol, including specifics for this species
ATTACHMENT 1: References
Bequaert, J.C., and W.B. Miller. 1973. The Mollusks of the Arid Southwest: with and Arizona Checklist. University of Arizona Press: Tucson, Arizona. 
Bernard, M.R., and J.S. Wilson. 2016. Analysis of Rocky Mountain snail (Oreohelix sp.) dietary preference. Poster created at Utah State University- Tooele (unknown conference presentation).
Binney, W. G. 1886. No. 2. – A second supplement to the fifth volume of the terrestrial air-breathing mollusks of the United States and the adjacent territories. Bulletin of the Museum of Comparative Zoology at Harvard College. Vol. XIII. No. 2. 
Burke, T. 2013. Land Snails and Slugs of the Pacific Northwest. Oregon State University Press: Corvallis, OR. 
Frest, T. J., and E. J. Johannes. 1995.  Interior Columbia Basin mollusk species of special concern. Final report:  Interior Columbia Basin Ecosystem Management Project, Walla Walla, WA. Deixis Consultants, Seattle, WA. Contract #43-0E00-4-9112. 274 pp. plus appendices.  
Gaines, W.L., A.L. Lyons, K. Weaver, and A. Sprague. 2011. Monitoring the short-term effects of prescribed fire on an endemic mollusk in the dry forests of the eastern Cascades, Washington, USA. Forest Ecology and Management 261(8): 1460-1465.
Henderson, J. 1929a. Some notes on Oreohelix. Proceedings of the California Academy of Sciences, (4) 18(8): 221-227, plate 24. 
Henderson, J. 1929b. Non-marine Mollusca of Oregon and Washington. The University of Colorado Studies 17:47–190.
[ITIS] Integrated Taxonomic Information System. 2019. [online resource]. Available at: http://www.itis.gov.
[IUCN] International Union for Conservation of Nature. 2019. The IUCN Red List of Threatened Species. [online resource]. Available at: www.iucnredlist.org.
Linscott, T. M. and C. E. Parent. 2019. Mitochondrial Genome Sequence of the Land Snail Oreohelix idahoensis. Microbiology Resource Announcements. August 2019, 8 (33) e01693-18; DOI: 10.1128/MRA.01693-18
Linscott, T. M. 2019. Personal communication with Emilie Blevins. Ph.D. candidate, Department of Biological Sciences, University of Idaho, Moscow, ID. December 18, 2019. 
McMullen, L., N. Duncan, and R. Huff. 2017. Interagency Special Status/Sensitive Species Program (ISSSSP) Species Fact Sheet: Oreohelix variabilis spp nov. USDA Forest Service Region 6 and USDI Bureau of Land Management Oregon State Office. 13 pp. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml.
NatureServe. 2019. NatureServe Explorer: An online encyclopedia of life [web application]. Version 7.1. NatureServe, Arlington, Virginia. Available http://explorer.natureserve.org. (Accessed: December 18, 2019).
Pilsbry, H. 1933. Notes on the Anatomy of Oreohelix:  III, with Descriptions of New Species and Subspecies. Academy of Natural Sciences, Philadelphia. Vol. 85, pp. 383-410.
Pilsbry, H. 1939. Land Mollusca of North America (North of Mexico), Vol. I, Part 1. pp. 419-447.
Map references: 
Bureau of Land Management. 2018. GeoBOB GIS export provided to Candace Fallon, the Xerces Society, by Chelsea Waddell, BLM Regional GeoBOB and ARIMS Data Coordinator, September 2018.
[GBIF] Global Biodiversity Information Facility. 2019. Global Biodiversity Information Facility. Available at: https://www.gbif.org/.
iDigBio. 2019. Integrated Digitized Biocollections. Available at: https://www.idigbio.org/portal. 
iNaturalist. 2019. iNaturalist, a joint initiative of the California Academy of Sciences and the National Geographic Society. Available at: https://www.inaturalist.org.
InvertEBase. 2019. Available at: http://www.invertebase.org/portal/index.php.
Oregon Biodiversity Information Center. 2018. ORBIC GIS export provided to Candace Fallon, the Xerces Society, by Eleanor Gaines, Director, Oregon Biodiversity Information Center, Institute for Natural Resources, Portland State University, October 2018. 
ATTACHMENT 2: List of pertinent, knowledgeable contacts
Mason Linscott, Department of Biological Sciences, University of Idaho, Moscow, ID. 
Thomas Burke, Retired, Regional Mollusk Expert, Ellensburg, WA.
Ed Johannes, Consultant, Deixis Consultants, Seattle-Tacoma, WA. 












ATTACHMENT 3: Map of known Oreohelix variabilis records in Oregon
[bookmark: _GoBack][image: ]Known records of Oreohelix variabilis and synonyms in Oregon, relative to USFS and BLM land. Not shown is a record for Gilliam County (unknown locality) or records for unconfirmed and conflicting localities north of Biggs (mapped Biggs records are circled).Oreohelix variabilis
Dalles Mountainsnail, 
Variable Mountainsnail

ATTACHMENT 4: Photographs of this species 
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Oreohelix variabilis. Photo credits: William Leonard. Bottom images from Burke (2013). Used with permission.

ATTACHMENT 5: Survey Protocol 
Terrestrial Gastropod Survey Protocol, including specifics for this species
Sarah Foltz Jordan, Sarina Jepsen, Candace Fallon, and Emilie Blevins, Updated November 2016; Katie Hietala-Henschell, Updated January 2017; Candace Fallon, Updated January 2018. 
Taxonomic group: 
Terrestrial Gastropoda
Please refer to the following documents for detailed mollusk survey methodology: 
1. General collection and vouchering methods for aquatic and terrestrial mollusks:
See documents under the heading “Invertebrates – Mollusks” on the Interagency Sensitive and Special Status Species web page: https://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml 
2. Pre-disturbance surveys for terrestrial mollusk species, the objective of which is to establish whether a specific mollusk is present in proposed project areas with a reasonable level of confidence, and to document known sites discovered during surveys:
Duncan, N., T. Burke, S. Dowlan, and P. Hohenlohe. 2003. Survey protocol for survey and manage terrestrial mollusk species from the Northwest Forest Plan. Version 3.0. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6, U.S. Fish and Wildlife Service. 70 pp. Available at:  http://www.blm.gov/or/plans/surveyandmanage/files/11-mollusks_v3_enclosed2.pdf 
3. Inventory information for terrestrial mollusk site surveys:
· Inventory and Monitoring protocol page, with NRIS/GeoBOB field forms. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/monitoring.shtml 
· ID services page, with current versions of field tags. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml 
Species-specific Survey Details: 
Oreohelix variabilis
How: Hand collection in the appropriate habitat is the recommended survey method for this species. The following survey methodology is recommended for this species:
Visit survey areas during appropriate season(s), generally when cool to warm and most. Seek out key habitat features known to be utilized by the target species (e.g., shaded basalt talus or basalt outcroppings in the vicinity of springs or creeks) while driving or hiking in a selected area. Survey promising areas by looking in and among crevices, under rocks, in surface litter, and in brush. Record geographic coordinates for each site surveyed. Standardized abundance estimates for this species at new and known sites would assist future conservation efforts, since population size is important in evaluating the stability of a species at a given locality.   
Between 15 and 20 minutes search time per person should be spent at each site, although the total time spent at each site may vary based on findings. If 15 to 20 minutes are spent searching for mollusks without finding additional species during that time period, surveyors may move on to a new site. 
Where: Conduct surveys in Sherman, Wasco, and Gilliam counties from the Columbia Gorge and along the Deschutes River. Additional surveys to the north of Biggs Junction in similar habitat could provide further insight into the species’ potential occurrence in Washington, particularly if DNA samples are collected from live specimens for sequencing.
When: Terrestrial mollusks of the Interior Columbia Basin are best surveyed for in the spring, from April to May following snowmelt or from September to November after the onset of rain but before the first heavy freeze (Frest & Johannes 1995). Duncan et al. (2003) suggests a general set of guidelines for fall surveys:
1) autumn rains have soaked the ground (i.e., generally after at least three days of moderate to heavy rains), and 2) the soil is wet to a 1" depth or morning dew or frost is present (in areas or years in which autumn rains may not occur before the ground freezes). Surveys may continue into the late fall or early winter until 1) soil temperatures fall below 0°C (32°F) and remain below 2°C (36°F) (under the canopy) for three consecutive days (i.e. when there is a constant period of three or more days of cold temperatures), or 2) the ground is frozen, or 3) snow prevents a reasonable search. Survey conditions are still within protocol if soil temperatures drop below 2°C (36°F) during the night and rise again during the day.  
Likewise, spring surveys may resume:
after 1) the snow has melted and the ground is thoroughly thawed and 2) the soil temperature remains above 5°C (40°F) for at least three consecutive days. A slightly higher temperature threshold is considered necessary in the spring in order to compensate for the need for animals to become active after a long dormant period and also to allow time for new hatchlings to emerge. Surveys may continue into early summer until 1) the top half-inch of soil is dry or 2) daytime air temperatures remain above 27ºC (80ºF) for three consecutive days. Surveys windows may re-open in late spring after dry periods if rainfall is sufficient to moisten the top half-inch of the duff layers.
References (Survey Protocol only):
Duncan, N., T. Burke, S. Dowlan, and P. Hohenlohe. 2003. Survey protocol for survey and manage terrestrial mollusk species from the Northwest Forest Plan. Version 3.0. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6, U.S. Fish and Wildlife Service. 70 pp. [Available on ISSSSP intranet site].
Frest, T.J. and E.J. Johannes. 1995. Interior Columbia Basin mollusk species of special concern. Final report: Interior Columbia Basin Ecosystem Management Project, Walla Walla, WA. Contract #43-0E00-4-9112. 274 pp. plus appendices. 
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