SPECIES FACT SHEET
Scientific Name: Cryptomastix n. sp. 3   
Common Name: Disc Oregonian
Phylum:  Mollusca

Order:  Neotaenioglossa 
Class:  Gastropoda
Superfamily: Helicoidea
Family: Polygyridae
Taxonomic Notes: 
1. Regional mollusk expert Tom Burke considers the disc Oregonian to be synonymous with Cryptomastix sanburni, the Kingston Oregonian (W. G. Binney, 1886) (Burke 2012, pers. comm., Burke 2013). As such, this fact sheet presents information on both “Cryptomastix n. sp. 3” and C. sanburni, as treated by various authors in the literature.  For further details, see the Technical Description and Range, Distribution and Abundance sections, below.  
2. Emberton (1991) elevated Cryptomastix to genus status. Prior to this, the genus Cryptomastix was treated as a subgenus of the larger and more widespread genus Triodopsis (Pilsbry 1940).

Conservation Status: 
NatureServe (2013) treats the disc Oregonian (Cryptomastix n. sp. 3) and Cryptomastix sanburni as separate taxa. 
Disc Oregonian (Cryptomastix n. sp. 3) status: 

Global Status (2005):  G2
National Status (United States): N2
State Statuses: Oregon (S1), Washington (S1S2)
Cryptomastix sanburni status: 

Global Status (2006):  G1
National Status (United States): N1
State Statuses: Idaho (SH), Montana (SNR)
Technical Description: 
This taxon belongs to a genus in the land snail family Polygyridae. This family is composed of small- to large-sized snails with distinctly reflected lip margins and aperatural teeth varying in size and number from zero to three (Burke 2013). The periostraca (shells) in this family range from various shades of yellow, tan, or brown, without markings. Peristrocal hairs/bristles adorn the shells of many polygyrid species in the immature stages. Although a few species retain peristrocal setae at maturity, these hairs are generally lost in the adult stage, or evident only as hair-scars or scales (Burke 2013).  
The Cryptomastix genus is distinguished from other members of the Polygyridae family as follows (Burke 2013): medium to moderately large snails (10 to 25 mm in diameter), with sub-globose to low-conic, narrowly umbilicate to imperforate shells. The peristome is distinctly reflected and often recurved or revolute. Dentition consists of a parietal tooth, a basal cusp, usually at the outer end of a basal ridge or fold on the inside of the basal lip margin, and one inside the palatal or the outer lip margin. The teeth, however, may be reduced to a mere callus or lamina, or may be absent, so any combination from zero to three may occur. The young of many Cryptomastix are hirsute, but few species retain the hairs in adulthood. Hair-scars or associated papillae can sometimes be found on the periphery or on the penultimate whorl in front of the aperture. The shells may be sculptured with spiral striae, although these are often faint or indistinct (Burke 2013). 

The disc Oregonian (Cryptomastix n. sp. 3) was considered by Frest & Johannes (1995) and Frest (1999) to be an undescribed species of Cryptomastix characterized by the following features: a small species (maximum adult size of about 10 mm but most adults average about 8 mm) with a nearly flat spire of 5 ½ rather closely spaced whorls. The species lacks periostracal hair; is light yellow in color; and has a white, strongly tridentate aperture. The aperture is narrow, strongly inclined, strongly constricted immediately behind the lip, and has a prominent indentation in the area of the parietal tooth, causing the lip to appear L-shaped in side view. Most animals have the mantle lightly spotted with black, although 3 colonies in the vicinity of Lyons Bar, Idaho consistently have darker mantles. The umbilicus is elliptical and comparatively broad, around 1/4 the full shell diameter in width. The lip is rather narrow, non-revolute; the columellar insertion is mostly to the right of the umbilicus, which has only a small proportion covered by it. The shell base is comparatively flat (Frest & Johannes 1995). According to Frest & Johannes (1995), the disc Oregonian is similar to the Kingston Oregonian (Cryptomastix sanburni), in the slowly expanding whorls, however, the two species were separated based on the latter species being larger (10 to 12 mm) and “quite distinct”.
In contrast, regional mollusk expert Tom Burke considers the disc Oregonian to be synonymous with Cryptomastix sanburni (Burke 2012, pers. comm., Burke 2013). According to Burke (2012, pers. comm.), although C. sanburni from Idaho has a somewhat to distinctly higher, more rounded spire, and more rounded periphery than the “disc Oregonian” specimens from west of the Snake River in Washington, the two are very similar in size, coloration, and shape, and the description of C. sanburni in Pilsbry (1940) fits the description of the disc Oregonian quite well. In light of these similarities, the description of C. sanburni in Burke (2013) was written to encompass both the previously known Idaho populations and the more recently discovered Washington specimens of this taxon (i.e., the specimens treated by Terry Frest as the disc Oregonian). This description of C. sanburni is as follows (Burke 2013): 

Fairly small snail measuring 10 to 12.2 mm wide and 5.7 to 7.8 mm high with 5¼ to 6 whorls. The spire is low and slightly rounded; the whorls are rather tightly coiled and increase slowly in size. The shell is a light buff color. The umbilicus is narrow and about one-half covered by the reflected columellar lip margin. The last whorl is constricted behind a white, widely reflected, and somewhat recurved peristome. The aperture contains three quite large denticles similar to those of C. magnidentata. The parietal is large, semi‐rectangular, basal ridge high distally and a high outer cusp leaving a sinus between it and the basal. The shell has weak spiral striae basally. There are no apparent hairs or hair scars (Burke 2013).
In general, species of Cryptomastix are difficult to distinguish, and intergradations between species are extensive (Jepsen et al. 2012). This taxon can be distinguished from most related taxa by the color and flat, disc-like spire (Frest & Johannes 1995). According to Burke (2013), the shell of C. sanburni is similar in size, shape, and dentition to C. magnidentata, but the latter species is a rich brown color and more loosely coiled. Cryptomastix magnidentata shells of about the same width of C. sanburni have one-half to one less whorl, and the peristome is tightly revolute (Burke 2013). 
Life History:
Little is known regarding the specific feeding habits of this taxon. Other Cryptomastix snails appear to be both herbivorous and mycophagous; for example, C. hendersoni is reported to be herbivorous, feeding on the decaying remains of herbaceous plants as well as algae from wet surfaces at the edge of streams and seeps (Applegarth & Duncan 2005). Cryptomastix devia is suspected to feed primarily on mycelium, molds, yeasts, and bacteria associated with decaying leaf litter, although at least the young may be partially herbivorous on green plants during certain seasons (Burke et al. 2005). Dietary differences between age stages may be related to changes in activity and microhabitat. According to Pilsbry (1940), “the young [Polygyridae] snails wander abroad more freely than adults, and are often found on plants where the adults are under cover."
Like most terrestrial gastropods, members of the Cryptomastix genus are hermaphroditic, having both male and female organs (Burke et al. 2005). Although not confirmed specifically for this taxon, self-fertilization has been demonstrated in some species of gastropods, but cross-fertilization is the norm. In this way, deleterious inbreeding via self-fertilization is generally avoided, but remains a possible alternative if a mate (cross-fertilization) is not available (Burke et al. 2005).

Little is known regarding the potential longevity, generation time, or oviposition behavior for the Cryptomastix genus (Applegarth & Duncan 2005). Other members of the Polygyridae family have been found to live for 8 or more years in captivity after reaching maturity. Applegarth & Duncan (2005) note that if Cryptomastix species have a potential life span of several years after reaching maturity, then individuals should have multiple opportunities to reproduce.
Range, Distribution, and Abundance:  

According to Frest & Johannes (1995), the original distribution of the disc Oregonian covered a portion of the lower Salmon River, Nez Perce and Idaho counties, Idaho, from approximately the mouth of White Bird Creek to the confluence with the Snake River in Hells Canyon, then downstream in the Snake River through Nez Perce County, Idaho; Wallowa County, Oregon, and Asotin County, Washington to a northernmost point a few miles west of Clarkston, Washington (Frest & Johannes 1995, Frest 1999). The range of C. sanburni was previously considered limited to Montana and northern Idaho (Shoshone, Clearwater, Nez Perce, Coeur d’Alene, Kootenai, and Bonner Counties) (Burke 2013, NatureServe 2013), but recent surveys of Montana and Idaho found no occurrences of this species, and more survey work is needed to determine if it is still extant in either state (Hendricks 2005; NatureServe 2013). When lumped with the disc Oregonian (as per Burke 2013), the range of C. sanburni is expanded to include a small area of southeastern Washington and northeastern Oregon (Jepsen et al. 2012, Burke 2013), as well as the areas of west-central and northern Idaho listed above for the disc Oregonian. 
In Oregon, the disc Oregonian/C. sanburni is known only from a historic locality in Wallowa County (Frest & Johannes 1995; Johannes 2012, pers. comm.). In Washington, detections have been made at two sites in the Snake River drainage (Whitman County) and one site in the Grand Ronde River drainage (Asotin County) (Burke 2012, pers. comm., Johannes 2012, pers. comm.). In addition, this species was recently detected in Joseph Canyon (Asotin County) (Jepsen et al. 2012). 
Forest Service/BLM Lands: In Oregon, this taxon is suspected on Umatilla and Wallowa Whitman National Forests. In Washington, it is suspected on Umatilla National Forest and on Vale District BLM land. 
Abundance: Abundance estimates of this species have not been conducted. Frest & Johannes (1995) note that it is found in very small numbers where it occurs. Most known records are of one or a few specimens (DeixusMolluskDB 2012, Burke 2012, pers. comm.). According to Tom Burke (2012, pers. comm.), this species is more abundant in Washington north of the Grand Ronde River, although how abundant it is or how widespread is not known.  
Habitat Associations:    
This species is considered a “strong xerophile,” preferring dry, exposed taluses, most frequently basalt (Frest & Johannes1995). The ground cover where this species occurs is limited to grasses, uncommon Seligeria and mosses, scattered Rhus horribils or Sorbus clumps and occasional Celtis and Prunus (Frest & Johannes1995). 
The site where this taxon was recently collected in Washington (Joseph Canyon) was at the mouth of a canyon and consisted of a rocky area that appeared to be the dry bed of an ephemeral creek (Jepsen et al. 2012). This species was found (along with many other snails) under the rocks where the ground was damp; the ground everywhere else was very dry (Jepsen 2013, pers. comm.). In Idaho, known records are mainly from talus slopes, including north-, south-, east-, northeast-, and northwest-facing slopes. Specific habitats at the seven Idaho sites collected by Frest & Johannes are described as follows (DeixusMolluskDB 2012): (1) Steep, very dry extensive basalt talus; some mosses; Celtis; Ailanthus; grasses; rare small Rhus. (2) Shallow scanty basalt talus; mossy in places; Celtis; grasses. (3) Open, heavily grazed granite (hornblende, quartz, feldspar) boulder slope; Artemisia and grasses. (4) Moist basalt talus with Rhus; Celtis; Prunus; bryophytes; probably dry in summer. (5) Nearly level grassy area and shallow basalt talus below road; mostly grasses, scattered basalt boulders. (6) Phyllite-nephrite, large cobble-boulder talus; collected in moist mossy, shaded over with Prunus, ninebark, Celtis, diverse bryophytes. (7) Open, heavily grazed granite (hornblende, quartz, feldspar) boulder slope; Artemisia and grasses (DeixusMolluskDB 2012).
Other land snails with which this species commonly co-occurs in Idaho include Cryptomastix populi, Allogona ptychophora solida, Allogona ptychophora ptychophora, and several Oreohelix species, most often O. jugalis or O. vortex (Frest & Johannes1995). At Joseph Canyon in Asotin County, Washington, this taxon (one empty shell) was found co-occurring with Helicodiscus salmonaceus, Allogona ptychophora ptychophora, Cochlicopa lubrica, Cryptomastix magnidentata, Oreohelix strigosa strigosa, and Vallonia cyclophorella (Jepsen et al. 2012).
Threats:
Any activities that disturb the terrain structure, plant community, litter composition/abundance, or moisture levels pose threats to this taxon. Frest & Johannes (1995) report grazing, mining, and roadside disturbance as the main threats, noting that essentially all of the Salmon River, Idaho habitat for this species is grazed, much heavily; as is much of the Hells Canyon area (Frest & Johannes 1995, Frest 1999). In Washington, many of the occupied and suitable sites for this species are located along highway corridors (e.g. U.S. Hwy 12), where roadside spraying and other disturbances are a threat (Frest & Johannes 1995). According to Frest & Johannes (Some sites west of Clarkston and south of Lewiston collected in the late 1980s were extirpated by road modification in the early 1990’s (Frest & Johannes 1995). Talus mining may also threaten some colonies, particularly in the Washington portion of the range. At roadsides and other disturbed sites, this snail may be negatively impacted by nonnative berry vines and trees because those plants can heavily shade sites and greatly reduce the native herbaceous vegetation on which snail populations may depend for food and shelter (Applegarth & Duncan 2005). Herbicides used to control invasive plants in roadside corridors could also pose threats to surrounding snail populations. Burke (2012, pers. comm.) notes that wild turkeys are voracious gastropod predators that could be serious threats to many of the small populations of this species. While surveying in the Lime Hill area in late September, 2010, wild turkeys were observed foraging on the slope on the north side of the Grand Ronde, within the known habitat areas of this snail (Burke 2012, pers. comm.).
Some extinct colonies of the disc Oregonian have been noted, and downward trends in population sizes and number of sites are evident (Frest & Johannes 1995, Frest 1999). Remaining colonies appear to be composed of a very small number of individuals (Frest & Johannes 1995; Jepsen et al. 2012). Small, isolated populations are extremely vulnerable to stochastic events, and are generally at greater risk of extirpation from normal population fluctuations due to predation, disease, and changing food supply, as well as from natural disasters such as floods or droughts. They may also experience a loss of genetic variability and reduced fitness due to the unavoidable inbreeding that occurs in such small populations. 
Conservation Considerations:  

Inventory:  Frest (1999) notes that the lower Salmon River in Idaho, the north part of Hells Canyon, and the Snake River in Washington were surveyed comprehensively by T. Frest & E. Johannes between 1989 and l994. In addition, the Snake River corridor near Clarkston, Washington was collected by T. Burke (and others) roughly during this same time period. 
Since this species is known from very small numbers at very few sites, knowledge of the current population status at documented and potential sites is critical in evaluating this species’ overall status and management needs.
Comprehensive surveys for this species have not occurred since the mid 1990’s, and most of the known sites for this taxon are in need of being resurveyed. Surveys of new sites are also recommended, particularly on Vale District-Washington BLM land where this species is considered Suspected based on appropriate habitat and close proximity to known records. Surveys on Umatilla National Forest targeting the Grand Ronde River drainage in both Oregon and Washington are also warranted. In Oregon, surveys of the Snake River drainage on Wallowa Whitman National Forest may also be useful, based on at least one historic record of this species from Wallowa County, probably in the Snake River area (Frest & Johannes 1995).
Management: Manage new and known sites to reduce the impacts of roadside disturbance, mining, and grazing. Habitat protection at known sites would likely benefit and help maintain this species. Monitor known populations to determine the impacts of management activities, natural disturbances, and vegetative succession on this species’ habitats and populations. 
Prepared by: Sarah Foltz Jordan, Xerces Society  
Date:   11 September 2013
Edited by:  Sarina Jepsen, Xerces Society  
Date:  24 September 2013   
Final edits by:  Rob Huff, FS/BLM ISSSSP  

Date:  13 March 2014   

ATTACHMENTS:

(1) References

(2) List of pertinent or knowledgeable contacts 

(3) Maps of Species Distribution

(4) Photographs of Species
(5) Photograph of Species’ Habitat

(6) Terrestrial Gastropod Survey Protocol, including specifics for this species

ATTACHMENT 1:   References: 
Applegarth, J.S. and N. Duncan. 2005. Conservation assessment for Cryptomastix hendersoni, Columbia Oregonian. Originally issued as Management Recommendations in February 1999. Revised in 2005. USDA Forest Service Region 6 and USDI Bureau of Land Management, Oregon and Washington. 
Burke, T., Duncan, N., Jeske, P., and T. Kogut. 2005. Conservation assessment for Cryptomastix devia, Puget Oregonian. Originally issued as Management Recommendations in 1999. Revised in 2005. USDA Forest Service Region 6 and USDI Bureau of Land Management, Oregon and Washington. 
Burke, Tom. 2012. Regional mollusk expert. Personal communication with Sarah Foltz Jordan, Xerces Society. 
Burke, T. 2013. Land snails and slugs of the Pacific Northwest. Oregon State University Press, Corvallis, Oregon. 344  pp. 
Deixis MolluscDB database. 2012. An unpublished collection of mollusk records maintained by Ed Johannes. 
Emberton, K.C. 1991. Polygyrid relations: a phylogenetic analysis of 17 subfamilies of land snails (Mollusca: Gastropoda: Stylommatophora). Zoological Journal of the Linnean Society 103: 207-224. 

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.  
Frest, T.J. 1999. A review of the land and freshwater mollusks of Idaho. Final report to the Idaho Conservation Data Center, Idaho Department of Fish and Game, 600 South Walnut, P.O. Box 25, Boise, Idaho 83707. 281 p. plus appendices.
Hendricks, P. 2005. Surveys for animal species of concern in northwest Montana. Section 4: Terrestrial mollusk surveys in northwestern Montana; and section 5: Plum Creek owl and mollusk surveys. Unpublished report to the Montana Department of Fish, Wildlife & Parks, Montana Natural Heritage Program, Helena, Montana, May 2005. 53 pp.
Jepsen, S., Carleton, A., Foltz Jordan, S., and T. Burke. 2012. Spring 2012 Blue Mountains terrestrial mollusk surveys. Final Report to the Interagency Special Status / Sensitive Species Program (ISSSSP) from the Xerces Society for Invertebrate Conservation. 88 pp.

Jepsen, Sarina. 2013. Endangered Species Program Director, Xerces Society. Personal communication with Sarah Foltz Jordan, Xerces Society. 
Johannes, Ed. 2012. Regional mollusk expert, Deixis consultants. Personal communication with Sarah Foltz Jordan, Xerces Society.
NatureServe. 2012. “Disc Oregonian” and “Cryptomastix sanburni”´(separate profiles). NatureServe Explorer: An online encyclopedia of life [web application]. Feb. 2009. Version 7.1. NatureServe, Arlington, Virginia. Available at: http://www.natureserve.org/explorer/ (Accessed 11 Sep. 2013).
Pilsbry, H.A. 1940. Land Mollusca of North America (North of Mexico). Academy of Natural Sciences of Philadelphia, monograph no. 3, I (2): i-ix, 575-994. 
ATTACHMENT 2:   List of pertinent, knowledgeable contacts: 
Ed Johannes, Deixis Consultants, Seattle-Tacoma, Washington. 
Tom Burke, Private Consultant, Olympia, Washington.
Sarina Jepsen, Endangered Species Program Director, Xerces Society, Portland, Oregon. 

ATTACHMENT 3:   Maps of Species Distribution
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Records of the specimens classified as either Cryptomastix n. sp. 3 (disc Oregonian) or C. sanburni  in Oregon and Washington relative to Forest Service and BLM lands.  
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Records of the specimens classified as either Cryptomastix n. sp. 3 (disc Oregonian) or C. sanburni  in  proximity to Vale District BLM land, Washington.
ATTACHMENT 4:   Photographs of Species
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Dorsal, lateral, and ventral views of the adult shell of the disc Oregonian (listed in document as Cryptomastix sanburni). Note the reflected but not significantly recurved peristome, and the large apertural dentition. Photographs by Tom Burke, from Jepsen et al. (2012), used with permission.  
ATTACHMENT 5:  Photograph of species’ habitat
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Joseph Creek canyon, one of the few known and most recent sites for the disc Oregonian (listed in document as Cryptomastix sanburni). in Washington. Photograph by Alexa Carlton and  Sarina Jepsen, extracted from Jepsen et al. (2012), used with permission.  
ATTACHMENT 6:  Terrestrial Gastropod Survey Protocol, including specifics for this species:

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., Burke, T., Dowlan, S. 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].

Species-specific Survey Details: 

Cryptomastix n. sp. 3 (disc Oregonian)
Where: This taxon (as defined in Burke 2013) is known from Idaho, Montana, Washington, and Oregon. In Oregon, it is known only from a historic locality in Wallowa County. In Washington, it has been detected in Asotin County (Grand Ronde River; Joseph Canyon) and Whitman County (Snake River).  
Since this species is known from very small numbers at very few sites, knowledge of the current population status at documented and potential sites is critical in evaluating this species’ overall status and management needs. Comprehensive surveys for this species have not occurred since the mid 1990’s, and most of the known sites for this taxon are in need of being resurveyed. Surveys at new sites are also recommended, particularly on Vale District-Washington BLM land where this species is considered Suspected based on appropriate habitat and close proximity to known records. Surveys on Umatilla National Forest targeting the Grand Ronde River drainage in both Oregon and Washington are also warranted. In Oregon, surveys of the Snake River drainage on Wallowa Whitman National Forest may also be useful based on at least one historic record of this species from Wallowa County, probably in the Snake River area (Frest & Johannes 1995).
Habitat: The disc Oregonian is considered limited by the occurrence of talus and other rocky habitat. This species is considered a “strong xerophile,” preferring dry, exposed taluses, most frequently basalt (Frest & Johannes1995). The ground cover where this species occurs is limited to grasses, uncommon Seligeria and mosses, scattered Rhus horribils or Sorbus clumps and occasional Celtis and Prunus (Frest & Johannes1995). 
The site where this taxon was recently collected in Washington (Joseph Canyon) was at the mouth of a canyon and consisted of a rocky area that appeared to be the dry bed of an ephemeral creek (Jepsen et al. 2012). This species was found (along with many other snails) under the rocks where the ground was damp; the ground everywhere else was very dry (Jepsen 2013, pers. comm.). In Idaho, known records are mainly from talus slopes, including north-, south-, east-, northeast-, and northwest-facing slopes. Specific habitats at the seven Idaho sites collected by Frest & Johannes are described as follows (DeixusMolluskDB 2012): (1) Steep, very dry extensive basalt talus; some mosses; Celtis; Ailanthus; grasses; rare small Rhus. (2) Shallow scanty basalt talus; mossy in places; Celtis; grasses. (3) Open, heavily grazed granite (hornblende, quartz, feldspar) boulder slope; Artemisia and grasses. (4) Moist basalt talus with Rhus; Celtis; Prunus; bryophytes; probably dry in summer. (5) Nearly level grassy area and shallow basalt talus below road; mostly grasses, scattered basalt boulders. (6) Phyllite-nephrite, large cobble-boulder talus; collected in moist mossy, shaded over with Prunus, ninebark, Celtis, diverse bryophytes. (7) Open, heavily grazed granite (hornblende, quartz, feldspar) boulder slope; Artemisia and grasses (DeixusMolluskDB 2012).

Other land snails with which this species commonly co-occurs in Idaho include Cryptomastix populi, Allogona ptychophora solida, Allogona ptychophora ptychophora, and several Oreohelix species, most often O. jugalis or O. vortex (Frest & Johannes1995). At Joseph Canyon in Asotin County, Washington, this taxon (one empty shell) was found co-occurring with Helicodiscus salmonaceus, Allogona ptychophora ptychophora, Cochlicopa lubrica, Cryptomastix magnidentata, Oreohelix strigosa strigosa, and Vallonia cyclophorella (Jepsen et al. 2012).
When: Like other terrestrial snails in the Interior Columbia Basin, this species is best surveyed during spring and fall, when the weather is most suitable (cool and moist) for finding active snails and slugs. A general Forest Service survey protocol for terrestrial land snails recommends surveys be conducted only at temperatures greater than 5 °C and when the soil is moist to the touch (Dunk et al. 2002). Frest and Johannes (1995) recommend surveys in this region from April to May, after spring melt-out, or from September to November, as fall-winter rains occur but before the first heavy freeze. Known records of this taxon (including the Idaho records) are from April through October (DeixisMolluscDB 2012, Burke 2012, pers. comm., Jepsen et al. 2012).
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