[bookmark: _GoBack]SPECIES FACT SHEET

Scientific Name:  Cryptomastix populi (Vanatta, 1924)
Common Name(s): Cottonwood Oregonian, Poplar Oregonian, Hells Canyon land snail
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Suborder: Sigmurethra
Family: Polygyridae

Synonyms: Triodopsis populi (Vanatta, 1924; NatureServe 2018); Polygyra populi (Pilsbry 1946)
Conservation Status:
Global Status: G2 (last reviewed 08 October 2002)
National Status (United States): N2 (08 October 2002)
State Statuses: S1 (OR), S1S2 (WA)
(NatureServe 2018)

Federal Status (United States): Not listed (USFWS 2019)
IUCN Red List: Not reviewed (IUCN 2019)

Taxonomic Note: 
This species was originally described by Pilsbry (1946) as Triodopsis populi from two dead specimens. Webb (1970, 1990) described and illustrated the anatomy of this species from specimens collected by W.B. Miller near Clarkston, Washington, under the name Cryptomastix hendersoni (Frest and Johannes 1995a). 
Cryptomastix is a non-monophyletic group requiring revisionary taxonomy to better define its anatomy, morphology, and genetics (Perez et al. 2014; Foltz Jordan et al. 2015). 
Technical Description: 
Adult: Cryptomastix populi is an air-breathing land snail in the Polygyridae family. This family is composed of snails with distinctly reflected lip margins and aperatural teeth varying in size and number from zero to three (Burke 2013; Perez et al. 2014). The shells of C. populi are somewhat unique in appearance with a relatively flat, rapidly enlarging body whorl (Burke 2013). 

Most Polygyrids have brownish shells without color bands (Perez and Cordeiro 2008). Live C. populi display a wine-red shell color and a dark blue-black body (Frest and Johannes 1995a). The unique features of the male anatomy were the basis for the new subgenus Bupiogona (Webb 1970) and these features have been confirmed in collected C. populi by Frest and Johannes (1995a). 

Polygyrids are often identified by their shell characteristics; however, this can be challenging due to high levels of variation within and between species (Perez et al. 2014). In particular, the Cryptomastix genus has a great deal of variation in shell characteristics between species (Jepsen et al. 2012). The shell of C. populi is strongly depressed and umbilicate. The body whorl is deeply descending and not contracted behind reflected lip. There is a smooth curve between basal and columnar margins of peristome. The periostracum is smooth with no trace of hair scars (Vanatta 1924; Pilsbry 1946; Webb 1970).  

Adult C. populi are typically between 17-18 mm wide and 9 mm high with a smooth, glossy shell with 5½ whorls. This species has a convexly-conic low spire and little or no constriction before the peristome (Jepsen et al. 2012; Burke 2013). Cryptomastix populi lacks apertural dentition, similar to C. hendersoni, and its aperture is wide, ovally-lunate (Jepsen et al. 2012). The shell has fine sculpture, low spire, and no trace of basal tooth, but slight thickening (Vanatta 1924). See Vanatta (1924) for the original species description; Burke (2013) describes C. populi as follows:

Shell relatively large, diameter to about 17 mm with 5 ½ whorls. Umbilicus contained about 6 to 7 times in the diameter. Whorls increasing slowly to the last one, which increases rapidly until, in its last quarter turn, it is more than twice as wide as the adjacent penultimate whorl. The last whorl descends rather abruptly to the aperture but is not significantly constricted behind the peristome. The peristome is narrowly reflected and strongly recurved or revolute. 
Immature: Immature shells of terrestrial gastropods are difficult to identify as the shape of the aperture can change as they develop into their mature form (Perez and Cordeiro 2008). Juvenile Cryptomastix spp. have fine hairs that are lost by adulthood (Pilsbry 1940; Jepsen et al. 2012). 
Eggs: Eggs of C. populi have not been described.

Life History: 
Adults: Polygyrids are active when moisture is more prevalent, such as at night or after rain (Perez and Cordeiro 2008). In order to avoid desiccation, talus-dwellers like C. populi are likely to be cryptic for most of the year (Frest and Johannes 1995a), emerging during spring and fall when conditions are more favorable. For example, this species was collected in Idaho during late October and late March (Frest and Johannes 1995b) and more recently in May and September (Jepsen et al. 2011, 2012). 
The diet of C. populi has not been documented. 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 and Duncan 2005). Cryptomastix populi likely feeds on mycelia, fungi, or other plant material similar to other Polygyrids (Perez and Cordeiro 2008). 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."
The biology and ecology of this species are incompletely understood. Little is known regarding the potential longevity, generation time, or oviposition behavior for the Cryptomastix genus (Applegarth and Duncan 2005). Other members of the Polygyridae family have been found to live for 8 or more years in captivity after reaching maturity. Applegarth and Duncan (2005) note that if Cryptomastix spp. have a potential life span of several years after reaching maturity, then individuals should have multiple opportunities to reproduce. 
Like most terrestrial gastropods, members of the Cryptomastix genus are hermaphroditic, having both male and female organs. Although not confirmed specifically for this species, self-fertilization is possible, but cross-fertilization is more typical (Burke 2013). Most terrestrial snails lay eggs that hatch outside of the body (i.e., oviparously) (Burke 2013). 
Immature: Limited information is available regarding the immature stages of C. populi. Terrestrial snails typically lay eggs under coarse woody debris (CWD), under talus, rotting logs, or loose soil under logs as these sites remain cool and moist protecting the egg throughout its incubation period (Burke 2013). 

Range, Distribution, and Abundance:
Type Locality: “Along Snake River in Cottonwood Tree Canyon, 50 miles south of Lewiston, Idaho, collected by John Lorang, in March 1923. The types are in the collection of the Academy of Natural Sciences, being tray number 132476, presented by Ralph W. Jackson” (Vanatta 1924). Unable to locate a site with this exact description, Frest and Johannes (1995a) suggest that the type locality is likely Cottonwood Creek in Hells Canyon, approximately 40 miles south of Lewiston, Idaho. 
Range: Cryptomastix populi has been found in Washington and Idaho (ORBIC 2016). It is known from sites along the Snake River in Whitman and Asotin counties, Washington, and in Cottonwood Canyon, Nez Perce Co., Idaho (Burke 2013). Its range occurs along a limited portion of the northern Hells Canyon (Snake River) drainage, the Lewiston and Clarkston area, and the lowermost few miles of the lower Salmon River canyon (Frest and Johannes 1995a). The range likely includes Wallowa County in Oregon (ORBIC 2016) and may extend down the Snake River to Clarkston, Washington (Frest and Johannes 1995a). 
Distribution: Frest and Johannes (1995a) believe that C. populi was much more widespread in the past. It was probably once comparatively frequent in the areas underlain by the Grande Ronde and Columbia River basalts, Snake River, Salmon River, and lower Clearwater River. It now occurs as isolated colonies in relatively undisturbed portions of its original distribution, such as roadless areas in the lower Salmon River canyon and northern Hells Canyon. It is being replaced by related species in the central and southern parts of Hells Canyon. Sites along the Clearwater River in Idaho appear to be extirpated.  
In Washington, this species is found along the Snake River in Whitman and Asotin Counties (Burke 2013). There is a 1983 record, labeled “Cryptomastix populi ??”, from Ferry County on the Colville National Forest; the specimen and site should be revisited to confirm the identity of this specimen (Burke 2019, pers. comm.). This species may no longer be found outside of the Snake River Canyon although potential habitat may be present near Spokane and the Turnbull National Wildlife Refuge (Burke 2019, pers. comm.). 
In Oregon, C. populi is predicted to occur or is likely probable in Wallowa County, Oregon (ORBIC 2016; Burke 2019, pers. comm.).

BLM/Forest Service Land: 
Documented: In Washington, C. populi is documented on Vale District BLM land (VA-WA). 
Suspected: In Oregon, this species is suspected on the Wallowa-Whitman National Forest (in Wallowa County), as this area is downstream of the recent Lime Hill, Vale BLM District records. Since this species was fairly common during the 2010 surveys in Asotin County, its occurrence is probable in Wallowa County, although likely less common (Burke 2019, pers. comm.). 
In Washington, it is suspected Spokane BLM District land (in Asotin, Whitman, and Garfield Counties) due to close proximity of the few known records and suspected refugia. This species is suspected on multiple Spokane BLM parcels. Potential habitat, with a south facing slope, is located 3.5 miles away from a known occurrence about 375 feet from the Snake River (Lowe 2019, pers. comm.). A second BLM parcel, with a north facing slope and basalt rim rock, occurs 40 miles to the west of the occurrence record along the Snake River (Lowe 2019, pers. comm.). In addition to these sites, additional parcels with south facing slopes, 700-800 feet north of the river, may provide suitable habitat on Spokane BLM District.
Abundance: Frest and Johannes (1995b) found only 10 occupied sites (many of which were small) during surveys from 1990 to 1994, concluding that C. populi is uncommon and in need of protection. Although likely rare given its habitat restrictions and small range, C. populi can be locally abundant as suggested by Frest and Johannes (1995b). Records from Washington (1982-2012) note this species occurs in low numbers between one and twelve individuals (Jepsen et al. 2011, 2012; Burke 2009, 2019). 
Habitat Associations:
Cryptomastix populi is a Hells Canyon and lower Salmon River endemic (Frest and Johannes 1995b). This taxon is found mostly in moderately xeric, rather open and dry, large-scale basalt taluses. It is usually found at lower elevations on steep, cool lower slopes in major river basins. It isn’t clear if aspect is critical when identifying suitable C. populi habitat as this species has been detected on north, south, east, and west facing slopes (Burke 2019, pers. comm.). Most known colonies of C. populi occur at slope bases along major river corridors, including the Snake River and Salmon River, but not in major tributaries.  

This species is typically found in rock slides and brushy draws (Burke 2013). Talus vegetation may include Celtis (hackberry), Artemisia (sagebrush), Prunus, Balsamorhiza (balsamroot), grasses, Seligeria mosses, and some bryophytes. The surrounding vegetation is generally sage scrub (Frest and Johannes 1995a), or cottonwood (Populus sp.) (Pilsbry 1946). 

Many dryland mollusk species are specialized for moderately xeric habitats and are unable to tolerate the higher humidity and moisture levels preferred by typical forest snails. However, moisture is important to avoid desiccation, and talus-dwellers are likely to be cryptic for most of the year. Some lineages, including that of C. populi, may be particularly specialized for such environments (Frest and Johannes 1995a). Cryptomastix populi has been found co-occurring with Vitrina pellucida, Cochlicopa lubrica, Helicodiscus salmonaceous, Hawaiia minuscula, Deroceras reticulatum, and Allogona ptychophora solida (Jepsen et al. 2011, 2012; Burke 2013). 

Cryptomastix populi typically occurs at low elevations between 1,040 to 1,900 feet. In 2010 and 2012, surveyors in Washington’s Blue Mountains collected C. populi under talus and near a basalt cliff area near the Snake River beach, a rock pile along a trail to Lime Hill, and at a site adjacent to the Snake River that consists of a rocky slope with sandy soil (Jepsen et al. 2011, 2012). In Nez Pearce and Idaho Counties, Idaho, C. populi has been collected from sites with the following features (Frest and Johannes 1995b):
· Moist basalt talus with seeps trickling from nearby cliff. Abundant mosses with Urtica (nettle) and Robina spp. (locust) present. 
· Small basalt rock piles on shallow slopes and permanent creeks with Cornus stolonifera (redosier dogwood), bryophytes, and common Celtis (hackberry). Some sites were open and exposed with sandy soil. 
· Dry basalt talus with scattered Celtis, Toxicodendron diversiloba (Pacific poison oak), forbs, grasses, and driftwood present. 
· Phyllite-nephrite, large cobble-boulder talus in moist mossy, shaded over habitat and on fairly open and exposed slopes with Prunus, Physocarpus sp. (ninebark), common Celtis, diverse bryophytes, T. diversiloba, and Rosa sp. (rose).
· Dry and open steep basalt talus slope with common Celtis, scattered Balsamorhiza (balsamroot), T. diversiloba, Sorbus (mountain-ash), some Cystopteris spp. (ferns), Seligeria spp., and other mosses. 
Threats:
Habitat loss and fragmentation, pollution, and introduced predators have led to a global decline of non-marine mollusks (Lydeard et al. 2004), and these threats are likely faced by Cryptomastix populi. Cryptomastix populi is a local endemic that has lost much of its habitat (Frest and Johannes 1995a). Any activities that disturb the terrain structure, plant community, litter composition and abundance, or moisture levels of this species’ habitat pose potential threats. Specific disturbances and alterations that threaten C. populi and its habitat likely include logging, development, use of talus for new roads or maintenance of current roads, grazing, and roadside spraying to control invasive plants (Frest and Johannes 1995a, 1995b).
Grazing is extensive in much of the area of original habitat, and the species appears to be absent from heavily grazed areas (Frest and Johannes 1995a, 1995b). Road construction along river corridors through talus deposits may also affect populations, resulting in direct mortality as well as potential hydrologic changes that may threaten local populations. Roadside spraying and salt use pose additional threats to some colonies (Frest and Johannes 1995a, 1995b; Burke 2013). The use of talus for road realignment and maintenance also has negative effects. Roadwork on U.S. Highway 12 west of Clarkston, near White Bird and Lewiston, has resulted in extirpation of large colonies (Frest and Johannes 1995a, 1995b). Prescribed fires, vehicle use or other tools, and foot traffic can cause injury or mortality to terrestrial snails (Burke 2013). 
Much of the potential range of this species was surveyed in some detail by Frest and Johannes (1995b). Further collecting efforts and the loss of some sites within a few years of their first visits in the late 1980s has made these researchers much less optimistic about chances for the species’ survival. 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 experience a loss of genetic variability and reduced fitness due to the unavoidable inbreeding that can occur in small, fragmented populations. 

Conservation Considerations:
Research: The ecology, distribution, and abundance of Cryptomastix species needs further examination (Foltz Jordan et al. 2015). A better understanding of the current population status at documented and potential sites is critical in evaluating this species’ overall status and management needs. Land managers could monitor and assess recreational and management activities for impacts on C. populi populations and its remaining habitat. 
Inventory: Survey and map all C. populi occurrences. Frest and Johannes (1995a, 1995b) suggest that very few sites are remaining. Monitor known populations to determine the impacts of management activities, natural disturbances, and vegetative succession on this species’ habitats and populations. Surveys could target areas along roads on talus slopes near creeks and rivers, in particular along the Snake River and Grande Ronde River. Sites separated from rivers by roadways may very likely provide suitable habitat; many of the C. populi occurrence records have been detected above the road away from, but within sight of, the river (Burke 2019, pers. comm.).
In Oregon, surveys could occur downstream of the recent observations from Lime Hill on the Vale BLM District, in similar habitat found along the Snake River drainage on the Wallowa-Whitman National Forest (in Wallowa County). In Washington, surveys could occur on the Spokane BLM District (in Asotin, Whitman, and Garfield Counties). Surveys in this area would be useful in determining the northern range of this species’ distribution. On Spokane BLM District land in particular, surveys could occur on potentially suitable habitats on BLM parcels in Whitman County. One site located about 3.5 miles northwest of a known occurrence record, about 375 feet from the Snake River, and additional parcels about 700-800 feet north of the river. Surveys could also occur in Garfield County, at a north facing slope with basalt rim rock, 40 miles west of the occurrence record along the Snake River. 
Management: This is a local endemic that has lost much of its rather specialized habitat. Remaining colonies are mostly on public lands, including BLM lands in Oregon and Nez Perce National Forest lands in Idaho, presenting an opportunity to protect remaining populations of this species (Frest and Johannes 1995a, 1995b). The use of herbicides may negatively affect this species. If insecticide or herbicide use is planned for areas where C. populi occurs, utilize available resources to assess alternatives to their use. Monitor the effects of habitat changes on colonies of this species, including impacts from grazing and any herbicide application. Protect this species’ habitat from further destruction and restore it when opportunities are presented. Minimize or eliminate conversion of habitat for other uses. 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. Conserving lower montane-foothill grassland and shrubland and riverine-riparian forest within this species’ range will likely be beneficial (IDFG 2017).
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Known records of C. populi in Washington, relative to Forest Service and BLM land. 
ATTACHMENT 4: Illustrations and photographs of this species and habitat
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Illustration of Cryptomastix populi (originally described as Polygyra populi) (Vanatta 1924).
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Photographs of Cryptomastix populi from Asotin County, Washington; scale bar = 1 cm. Images available in Burke (2013), copyright held by William P. Leonard, used with permission.  
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Photographs of Cryptomastix populi, note wide aperture and lack of apertural dentition. Images reproduced from Jepsen et al. (2012). Images taken by Burke, used with permission.  
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Photographs of Cryptomastix populi habitat, Lime Hill, BLM Vale District, Washington. Photos from Jepsen et al. 2012, used with permission. 

Terrestrial Gastropod Survey Protocol, including specifics for this species
By Sarah Foltz Jordan, Sarina Jepsen, Candace Fallon, Emilie Blevins, and Katie Hietala-Henschell
Last updated January 2018

General Survey Protocol

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: 
Cryptomastix populi

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), which for this species is likely spring and fall. Seek out key habitat features known to be utilized by the target species (e.g., rocky slopes or basalt cliffs) while driving or hiking in a selected area. Survey promising areas by looking under talus and along brushy draws. 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: Surveys for C. populi could target areas along roads on talus slopes and basalt cliff areas near creeks and rivers, in particular along the Snake River. Surveys could occur in suitable habitat on the Spokane BLM District land (in Asotin, Whitman, or Garfield Counties) in Washington. Surveys could also occur on the Wallowa-Whitman National Forest (in Wallowa County) in Oregon. 
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 and 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.

Surveys during dawn and dusk may be particularly successful, since this species is crepuscular.

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.  


19

image1.jpeg
Cryptomastix populi
Cottonwood Oregonian

fincof Spokand
send
Whiman H
Lotrax
ereroeal
= "ng,
vectiiep contibutor
Fonman | [mroscow

| Legend

Bureau of Land Hanagement

B s ot senis

Lewizton @  Cryptomastix populi

Sreharas

Nez Paros,

GG 1vnch £54

4 e
e ke’





image2.jpeg
Figs. 3, 4.—Polygyra populi n. sp.
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