SPECIES FACT SHEET

Scientific Name:  Oreohelix junii (Pilsbry, 1934)
Common Name(s):  Grand Coulee mountainsnail
Phylum: Mollusca 
Class: Gastropoda
Order: Stylommatophora
Family: Oreohelicidae

Synonyms: None
Conservation Status:
Global Status: G2 (last reviewed 24 February 2005)
National Status (United States): N2 (24 February 2005)
State Statuses: WA S2S3
Federal Status (United States): None
(NatureServe 2017)
IUCN Red List: Not yet assessed (IUCN 2017)

Taxonomic Note: 

Oreohelix junii is a morphologically variable species, and it is possible that it represents a species complex (Burke 2017, pers. comm.).
Technical Description: 
Adult: 
Oreohelix junii is a large species within the genus Oreohelix (Burke 2013). The shell of O. junii is umbilicate yet also strongly depressed. The shell is pale in color with two cinnamon-brown bands of variable shades and widths. Dorsally, the periostracum is brown, but has often been rubbed off in specimens. The base of the shell is somewhat corneous. The upper part of the shell has radial streaks that are cinnamon-brown in color. Striation of the shell is irregular and fine, and spiral lines are very faint. The whorls of the shell are convex but somewhat flattened (especially dorsally). The aperture is oval to roundish in shape, oblique, wider than high, with a simple lip and slight basal expansion at the umbilical margin. The final whorl of the shell prior to the aperture rapidly descents to below the shell periphery, and becomes subangular (Pilsbry 1939; Burke 2013). 
Burke (2013) has identified that O. junii has 5-5 whorls in its shell and is 18-27mm wide by 10-13mm high. The type specimens (collected at Blue Lake, WA) of Oreohelix junii all had shells with 5 whorls, heights between 10-12mm, and diameters ranging from 18-22mm. Specimens collected at Park Lake, WA, were visibly smaller, with an average height of 7.3mm and diameter of 14.5mm (Pilsbry 1939). It is possible that these were either juveniles or a different species.
The anterior part of the penis of Oreohelix is internally ribbed up to slightly past the middle of its length, and the posterior part of the penis is papillose. The vas deferens is folded, and the talon (fertilization pouch) is black (Pilsbry 1939).
There are many species of Oreohelix, often with high morphological variability within each species, making it sometimes difficult to tell species apart. For example, individuals collected at arid sites are often smaller than those collected at moister locations. The shell of O. jugalis can appear similar to that of O. junii, but their ranges do not overlap. The range of O. strigosa does overlap that of O. junii and its shell is somewhat similar; the most distinctive difference is that the body whorl of O. strigosa is quite rounded prior to the aperture while that of O. junii is more lenticular in that area. If whole specimens are available, dissection of genitalia can be useful in telling some species apart; molecular or genetic studies in the future could also be helpful (Burke 2013). A thorough key to species of Oreohelix can be found in Burke (2013). 
Immature: 
The embryonic shell of Oreohelix consists of more than two radially striate whorls, and there is usually some spiral sculpture (Pilsbry 1939). 
Life History: 
The name Oreohelix comes from the Greek ὄρος (transliterated oros) meaning mountain, plus έλιξ (transliterated helix) meaning something twisted or spiral, hence the common name ‘mountainsnails’ (Pilsbry 1939). The genus likely originated in the Rocky Mountains, and species are found from Mexico to Canada (Burke 2013). 

Oreohelix are semelparous and have separate sexes. They live several years (potentially five or more) and are active during warmer, moist months--generally April through May and September through October (Pilsbry 1939; Bequaert and Miller 1973). Oreohelix usually mature and breed during their second spring. They have viviparous (or likely ovoviviparous) reproduction, and the eggs hatch inside of the parent (Pilsbry 1939; Bequaert and Miller 1973). 
Oreohelix junii prefer arid environments (Frest and Johannes 1995). They are often found in rocky areas, such as basalt or igneous talus slopes and outcroppings, and are frequently documented near springs and seeps at lower elevations and along rivers. Oreohelix browses surfaces of plants and rocks for detritus, microscopic fungi, plants, and animals. They occasionally feed on living plants; and sometimes forage under surface litter. They have also been shown to prefer consuming leaf litter to fresh vegetation (Bernard and Wilson 2016). Individuals are more likely to move above the surface of duff, brush, or rocks when there is moisture input such as light rain, dew, or frost, and retreat once humidity drops. 
Small colonies of Oreohelix are generally widely separated, and even nearby populations in separate valleys may have somewhat different appearances. 
Range, Distribution, and Abundance:
Type Locality: The type locality for Oreohelix junii is the upper end of Blue Lake in Grand Coulée, WA. Type 147014, Academy of Natural Sciences, Pennsylvania (Pilsbry 1939). 
Range: The original distribution of O. junii encompasses areas surrounding Grand Coulee (including talus slopes and rock outcroppings surrounding Lenore Lake, Blue Lake, and Park Lake), and also areas surrounding the mainstem Columbia River from Wenatchee to Okanogan. The original range included the counties of Chelan, Okanogan, Grant, and probably Douglas in Washington (Frest and Johannes 1995; Burke 2013). It is possible that this species also occurred in Kittitas County, Washington, in the Ellensburg area and Yakima River drainage (Frest and Johannes 1995). A single set of specimens from 1980 was determined as O. junii from White Pine County, Nevada, in the area of Bastian Springs (NMNH 2017); however, no other sources (including Burke [2013]) list Nevada within the range of O. junii, and these collections warrant revisiting.
Distribution:  Oreohelix junii was recorded in 2000 in Swakane Canyon in the Okanogan-Wenatchee National Forest west of the Columbia River and in 2003 near the confluence of the Entiat and Columbia Rivers. Current distribution within the lakes of the Grand Coulee area is uncertain; however, Burke (2013) describes O. junii as:
It occurs in talus slopes in the Grand Coulee, Grant Co., north to the Columbia River, then westward and southward along both sides of the Columbia River at least to Rocky Reach Dam, north of Wenatchee, and some distance up the Entiat River, Chelan Co. Its range extends north along the Methow River in Okanagan County at least as far as Twisp, and probably also in Moses Coulee, Douglas County and other gorges in that vicinity.
BLM/Forest Service Land: 
Documented: Oreohelix junii has been found on the Okanogan-Wenatchee National Forest (Frest and Johannes 1995). 
Suspected: Oreohelix junii is suspected in appropriate habitat on the Spokane BLM District. In particular, sites along McCartney Creek and Moses Coulee could be surveyed, as well as additional areas surrounding lakes, creeks, or springs north of Ephrata and heading northeast towards the Coulee Dam.  
Abundance: Frest and Johannes (1995) suggest that Oreohelix junii has a downward population trend, both in terms of number of occupied sites and number of individuals at each site. They also suggest that colony extinction is not an uncommon occurrence. 
Habitat Associations:
Oreohelix junii prefers arid environments in general (Frest and Johannes 1995), though microhabitat factors including adequate shade and moisture are very important to survival. This species is primarily found on talus slopes, rocky outcroppings, or rocky areas surrounding water bodies such as rivers, lakes, or springs. Basalt or igneous types of rock are the most common underlying rocks in their habitat area (Frest and Johannes 1995). In general, a sage-scrub vegetation mix is often present at sites where O. junii has been recorded, and some common plants in the area include Clematis, Urtica, Rhus horribilis, Balsamorrhiza, and grasses (Frest and Johannes 1995). Oreohelix often persist under rocks, surface litter, or brush (Burke 2013), even under a single stone, piece of bark, or a few leaves. They are active on the surface when moisture is adequate. Aestivation refugia sites are assumed to be located under more stable rock schist and woody debris.
Threats:
Removal of talus or rocky slopes or outcroppings in the range of this species may be a threat to its persistence. Talus removal has occurred for highway construction, to collect fill material, and for dam construction in this area. Highways can further threaten these land snails by disrupting habitat, limiting dispersal, or resulting in direct crushing of individual snails.  
Additional threats to potential O. junii habitat include grazing, urban expansion (especially in the Wenatchee area), spraying for weed control (which could reduce habitat for the snail and potentially be toxic depending on the chemical used), and large fires. Fires have increased in severity and intensity in the area due to accumulation of fuel following fire suppression (instead of a natural, short-interval, low-intensity fire regime). In some areas of Washington, grazing and selective timber harvests have also contributed to forest susceptibility to high severity fire (Gaines et al. 2011). Spring sites have also been modified and diverted for irrigation in the area, removing large areas of potential habitat (Frest and Johannes 1995). 
Conservation Considerations:
Research: Genetic studies would be helpful to more fully understand the taxonomy and relatedness of Oreohelix species.
Inventory: Additional surveys for O. junii in the areas determined as suspected habitat would be useful to gain a broader understanding of this species’ distribution and abundance. These areas include rocky outcroppings or talus slopes along the main stem Columbia from Entiat in the north to Vantage in the south; land surrounding McCartney Creek and Moses Coulee; additional areas surrounding lakes, creeks, or springs north of Ephrata and heading northeast towards the Coulee Dam; and similar habitat areas in the Spokane BLM District.
Management: During project planning for road construction, forestry activities, or other types of construction or installation projects, minimizing disturbance to talus slopes and rocky outcroppings (especially near water bodies) is important for O. junii. Spraying of herbicides in occupied habitat is not recommended because of potential reduction of brush for microhabitat and material for plant grazing. Grazing at known sites could be minimized. In addition, creeks and springs in the range of O. junii could be protected or restored if possible. Appropriately managed burns in the area may alleviate pressure from large, intense fires, although land managers will likely need to investigate how fire will impact this species before treating known sites. An experimental field study within this species’ range in eastern Washington showed that prescribed fires did not have a significant impact on the related Tiny Canyon mountainsnail (Oreohelix sp.) (Gaines et al. 2011). However, fires conducted during drier times of the year did result in a non-significant lower snail density as a consistent trend (Gaines et al. 2011). Using mosaic fires (which preserve smaller areas of refugia) and burning during moister times of the year could have a beneficial protective effect.
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ATTACHMENT 3: Map of known Oreohelix junii distribution 
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Known records of Oreohelix junii in Washington, relative to Forest Service and BLM land. 






ATTACHMENT 4: Photographs of this species 
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[bookmark: _GoBack]Side, top, and ventral views of Oreohelix junii. Photo credit: William Leonard. From Burke (2013). Used by permission. 
Multiple photographs of the holotype shell of O. junii housed at The Academy of Natural Sciences Philadelphia can be found here: http://clade.ansp.org/malacology/collections/imgview.php?img=147/147014_Oreohelix_junii_api.jpg&title=Oreohelix%20junii&type=holotype&cat_num=147014
A side-view photo of an Oreohelix junii shell can be found here: https://www.conchology.be/?t=66&family=OREOHELICIDAE&species=Oreohelix%20junii
Dorsal and side-view photos of an Oreohelix junii shell can be found here: http://www.femorale.com.br/shellphotos/detail.asp?species=Oreohelix+junii+Pilsbry%2C+1934&url=%2Fshellphotos%2Fthumbpage%2Easp%3Ffamily%3DHELMINTHOGLYPTIDAE%26cod%3D%26nav%3D2%26prov%3D
ATTACHMENT 5: Survey Protocol 
Survey Protocol:
Taxonomic group: Terrestrial Gastropoda
Please refer to the following documents for detailed mollusk survey methodology: 
1. General collection and monitoring methods for aquatic and terrestrial mollusks (pages 64-71):
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.  
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
· Hendricks, P. and B.A. Maxell. 2005. USFS Northern Region 2005 land mollusk inventory: a progress report. Report submitted to the U.S. Forest Service Region 1. Montana Natural Heritage Program (Agreement #05-CS-11015600-033, Helena, Montana. 52 pp. Available at: http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5130938.pdf



Species-Specific Survey Details:
Oreohelix junii
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). Oreohelix junii are more likely to come out of aestivation sites or other refugia when conditions are warm but also moist. Seek out key habitat features known to be utilized by the target species (rocky outcroppings and talus slopes, especially of basalt or other igneous origin near rivers, coulees, lakes, or springs) while driving or hiking in a selected area. Survey promising areas by looking under rocks, surface litter, and 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. 
Voucher specimens (shells and live snails) can be collected in small vials or recycled yogurt containers and kept in a cooler with ice. Shells should be carefully wrapped in materials from the field site (moss, leaf litter) or some other material such as paper towels to ensure they are not broken in transit. Wrap ice in the cooler with a towel and avoid putting live snails directly on the ice; snails may go into aestivation if they become too cold. For surveys requiring only DNA preservation, place specimens directly in 95% ethanol. 
Morphological identification of this taxon is based primarily on shell features, as discussed in the species fact sheet. Expert identification is recommended. Note that some taxa experts prefer to receive live snails for ID work—please check prior to conducting surveys to determine if this is the case. To ship live snails, follow Duncan et al. (2003):
Washed film canisters make excellent temporary containers for voucher specimens. Shells should be protected from breakage with paper towel or tissue paper. Proper handling of live animals, especially slugs, is important to prevent deterioration during transport. Always keep live specimens cool and moist, and include moist, unbleached paper toweling with the specimen. An insulated cooler with ice is recommended for carrying containers of live animals during hot weather. Most live specimens can be stored in containers in a refrigerator for short periods, however the sooner a specimen is processed, the better condition it will be in. Live specimens may be sent by overnight mail to the regional taxa specialist in airtight containers using insulated mailing boxes if the weather is cool, or delivered in person. Always contact the taxa specialist ahead of time to receive live specimens. A PowerPoint presentation is available on the ISSSSP website that shows how to pack and ship live snails. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml
For surveys requiring only anatomical examination, drown live snails in vials of water overnight or up to 52 hours in the case of some large-bodied snails to ensure appropriate relaxation. Powdered menthol (equivalent of two crystals) can be added to water-filled vials containing slugs and large snails to speed up the relaxing process. Specimens are ready for transfer when optic tentacles do not retract when touched. Transfer specimens from water to a solution of 40% ethanol for at least 24 hours and then a final 80% ethanol solution. Borax powder can also be added to the 80% solution to buffer and protect shells. 
If preservation of tissue for both DNA and anatomical surveys is required, it may be necessary to split specimens into two collections (one in 95% ethanol for genetic work and one following the 80% ethanol protocol described above). 
For larger specimens, a tail clipping can be taken prior to drowning and preserved directly in 95% ethanol. This should be placed in a small cryovial with a label affixed to the outside of the vial (do not put labels inside the vial). The rest of the animal can then be processed as described above and placed in 80% ethanol. 
Where: In talus slopes and rocky outcroppings in the Grand Coulee, Washington area especially near freshwater. This includes areas along the Columbia River from Wenatchee to Okanogan and other tributaries nearby, and areas surrounding Grand Coulee (including Lenore Lake, Blue Lake, and Park Lake). Records along the mainstem Columbia from Entiat in the north to Vantage in the south indicate that other areas of rocky outcroppings or talus slopes surrounding the Columbia River in this area could harbor O. junii colonies. Tributaries to the Columbia River in this area including the Wenatchee River and Entiat River could also have surrounding geology appropriate to be habitat for O. junii. Further east, BLM land surrounding McCartney Creek and Moses Coulee could be surveyed for appropriate O. junii habitat, as well as additional areas surrounding lakes, creeks, or springs north of Ephrata and heading northeast towards the Coulee Dam.
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 (Duncan et al. 2003)
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.  
Hendricks, P. and B.A. Maxell. 2005. USFS Northern Region 2005 land mollusk inventory: a progress report. Report submitted to the U.S. Forest Service Region 1. Montana Natural Heritage Program (Agreement #05-CS-11015600-033, Helena, Montana. 52 pp. Available at: http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5130938.pdf (Accessed 20 June 2016).
Hershler, R. 2016. Personal communication with Kelli Van Norman. Research Zoologist and Curator of Mollusca, Smithsonian National Museum of Natural History, Washington, DC 20560-0163. 
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