SPECIES FACT SHEET

Scientific Name: Pristiloma idahoense Pilsbry, 1902
Common Name(s): Thinlip tightcoil
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Family: Pristilomatidae 
(Burke 2013)
Conservation Status:
Global Status: G3 (last reviewed 19 December 2017)

National Status (United States): N2N3

State Statuses: S1? (OR); S2? (WA)
(NatureServe 2020)

Federal Status (United States): Not listed (USFWS 2020) 

IUCN Red List: NE - Not evaluated (IUCN 2020)
Taxonomic Note: 
Species in this genus within the Pacific Northwest can be verified based on shell morphology alone, though similarities with shell morphology and lack of research on Pristiloma taxa have led to misidentifications of several taxa in the Pacific Northwest. 

Technical Description: 
Adult: Pristiloma idahoense is a member of the family Pristilomatidae Cockerell, 1891 in the order Stylommatophora (Bouchet and Rocroi 2005; Roth 2012; Burke 2013). P. idahoense and other terrestrial gastropods in this order are minute to small air-breathing (pulmonate) snails. Terrestrial pulmonates have eyes located on the tips of their tentacles, compared with aquatic pulmonates, which possess them at the base (Brown and Lydeard 2010). The largest shells within the genus are less than 4½ mm in diameter, and are usually tightly coiled (except P. johnsoni); in the case of P. idahoense, they are tightly coiled without distinct sulci (Burke 2013). Pristiloma idahoense has a very narrow lunate aperture, with the peristome simple and thin and the columellar margin thickened within, suddenly but minutely dilated at the axial insertion (Pilsbry 1946). 
Pristiloma idahoense is described by Burke (2013) as follows: 

This Idaho species is relatively large and the only one of this group to inhabit its range. It measures 3.2 to 3.4 mm wide by 1.6 to 2.1 mm high in 6 to 6¼ whorls. Its shell is imperforate and brown, with a low conic spire. It is tightly coiled and distinctly shouldered. It has faint growth-wrinkles and also shows faint sulci. 

The large size and distinct shape, imperforate low conic, of P. idahoense differentiates it from other Pristiloma spp. in Idaho and northeastern Washington (Burke 2013). It differs from the related and similar P. lansingi and P. arcticum in having more and narrower whorls, a higher periphery, and a narrower mouth. It further differs from P. lansingi in the larger size, less evenly rounded periphery, and the greater number of whorls (Pilsbry 1946). Frest and Johannes (1995) state that, with regard to shell features, the close coiling and yellowish vitreous shell color distinguish this species from P. lansingi and P. arcticum. Pilsbry (1946) and Burke (2013) provide good illustrations and images of P. idahoense. 
Immature: Live specimens of immature P. idahoense have not been formally described. 
Eggs: Eggs of P. idahoense have not been described. 

Life History: 
Adults: Pristiloma idahoense is a small terrestrial snail. In general, terrestrial gastropods are mostly sedentary, moving only to find food or reproduce. The biology of this species is not well understood and needs further investigation. Pristiloma species typically graze on microscopic periphyton (bacteria, fungi, yeasts, and other microscopic organisms) found on moist surfaces of wood, green and decaying vegetation, and rocks (Gowan and Burke 1999). They are often numerous where they occur, and probably contribute significantly as primary and secondary consumers.   
The reproductive biology for P. idahoense is unknown, but most small terrestrial snails are hermaphroditic and semelparous (i.e., breed once in a lifetime) (Frest and Johannes 1995). Terrestrial snails that depend on wet habitats are often reliant on microclimates, making populations patchily distributed, which can lead to low population densities and self-fertilization (Brown and Lydeard 2010). The majority of small terrestrial snails live one year unless conditions preclude breeding; if this happens, some may over-winter and breed the following year (Gowan and Burke 1999). Dispersal mechanisms for minute terrestrial mollusks such as this species are likely passive, with possible transport facilitated by vertebrates (Dörge et al. 1999; Gowan and Burke 1999; Shikov and Vinogradov 2013). 

Most terrestrial mollusks aestivate during dry periods (from June through August) and during winter months (from December through March) and are more active from dusk to dawn, after rain storms, or when moisture levels are adequate (Frest and Johannes 1993). Pristiloma idahoense has been collected throughout the year in Oregon and Washington, in March and from May through October. 
Range, Distribution, and Abundance:
Type Locality: The type locality is Stevens Ranch, Weiser Canyon (Weiser River), Adams County, Idaho (Baker 1931). 

Range: This Washingtonian Province species occurs throughout most of the Idaho Panhandle south to Boise County, and in Pend Oreille County of                                                                       northeastern Washington (mostly east of the Pend Oreille River) and from the Blue Mountain ecoregion in Umatilla and Union Counties of northeastern Oregon (Baker 1932; Hendricks and Maxell 2005; Jepsen et al. 2012; Burke 2013; Blevins et al. 2018; ORBIC 2019). 
The historic Idaho range includes sites that are currently in Payette, Nez Perce, Clearwater, and the Idaho Panhandle National Forests (Frest and Johannes 1997). Most occurrences of this species are in Idaho, where it was historically known from Adams, Boise, Benewah, Clearwater, Idaho, Kootenai, and Shoshone Counties (Frest and Johannes 1997). This species has not been found at many of the old sites with the exception of one site in the lower Salmon River drainage, Idaho (Frest and Johannes 1995, 1997). 
In 2015, the known range of P. idahoense was expanded about 46 miles (75 km) east when it was found in Montana (Hendricks 2016). Note that the Cle Elum records of this species attributed to Tom Burke in Frest and Johannes ([n.d.]) were reported in error (Burke 2009, pers. comm.).
Distribution: The current distribution for P. idahoense in Oregon and Washington is uncertain with few observations. Pristiloma idahoense has been documented from sites near Harvey Creek (1979), Johns Creek (1980-1981), Deemer Creek (1982), Tenmile Creek (1983-1984), and a few additional sites in Colville National Forest (2010-2013) in Pend Oreille County, Washington, and from sites near the South Fork Umatilla River (2012), Umatilla County, and near Big Rock Spring (2016), Union County, Oregon. 
BLM/Forest Service Land: 
Documented: In Washington, P. idahoense has been documented on the Colville National Forest (from Pend Oreille County). In Oregon, it has been documented on the Umatilla (Walla Walla Ranger District) and Wallowa-Whitman (La Grande Ranger District) National Forests (Umatilla and Union Counties).  
Suspected: In Washington and Oregon, if suitable habitat is present, this species is suspected on Spokane and Vale District BLM land based on proximity to known records.  
Abundance: Specific abundance estimates are not available for P. idahoense. According to Frest and Johannes (1995), population trends (in number of sites and number of individuals) are certainly downward. Lucid et al. (2016) found this species to be “relatively common and well distributed” within its survey area, primarily including Idaho and small portions of Washington, Montana, and British Columbia. While it appears secure in Idaho, it occurs in isolated, sporadic populations in the periphery of its range making it vulnerable to critically imperiled in Oregon, Washington, and Montana (Burke 2020, pers. comm.; NatureServe 2020). Frest and Johannes (2001) describe this species as “very rare” in Washington. When count information is available for this species in Oregon and Washington, low numbers of P. idahoense are observed (typically 1-3). However, it is likely present in higher numbers. Lucid et al. (2016) observed sixteen individuals from Colville National Forest in 2010. 
Habitat Associations:
Terrestrial snails like P. idahoense require moist to wet environments for respiration and movement. It is associated with old growth and mature mesic forest habitats (NatureServe 2020). This species is to some extent mesophilic, usually occurring at low elevations in Douglas fir (Pseudotsuga menziesii) and ponderosa pine (Pinus ponderosa) forests (Frest and Johannes 1995), as well as in cedar (Cedrus) and hemlock (Tsuga) forests (Burke 2009, pers. comm.). While it is typically found at low elevation sites, P. idahoense may be found at higher elevation sites than previously thought (Hendricks 2016). Five individuals were found around 5,479 ft. (1,670 m) from a Montana site in the Bitterroot Mountains (Hendricks 2016). This species typically prefers moist valley, ravine, gorge, or talus sites (i.e., low on a slope and near permanent or persistent water), but not areas regularly exposed to regular or catastrophic flooding (Frest and Johannes 1995). Persistence of moisture for at least part of the year increases habitat suitability (Frest and Johannes 1995). 
In Oregon, this species was detected from a nearly vertical lava exposure overgrown with dry moss, ferns and scattered bushes, below a north-facing slope with Douglas fir (P. menziesii) and only a few feet from a practically dry creek bed (Baker 1932). It has also been found in damp soil under a willow (Salix) thicket with adjacent shallow ponded water with little coniferous cover; other species present at the Wallowa-Whitman National Forest site include corn lily (Veratrum californicum), spruce (Picea spp.), and grand fir (Abies grandis) (Blevins et al. 2018). On the Umatilla National Forest, it has been found on a grassy, rocky hillside with multiple seeps just past the confluence of the north and south forks of the Umatilla River; this site consisted of moss, ferns, wild ginger (Asarum), and snowberry (Symphoricarpos) (Jepsen et al. 2012). At sites in Pend Oreille County, Washington, this species has been found in a variety of substrates, including under rotting pieces of wood, among moss-covered litter, and on the underside of poles in an old skid trail (Burke 2009, pers. comm.). At a site in Idaho, Frest and Johannes described this species’ habitat as limestone cobble-gravel talus in a dry, leaf-covered gully with mostly Celtus scrub (Deixis MolluscDB 2009).

Land snail associates can include rare species such as Cryptomastix (especially mullani mullani) and Allogona, Radiodiscus abietum, and Microphysula ingersolli (Baker 1932). On occasion, this species has been found with such rare taxa as Megomphix lutarius, Polygyrella polygyrella, Oreohelix haydeni hesperia, Ogaridiscus subrupicola, and Cryptomastix mullani latilabris (Frest and Johannes 1995; Deixis MolluscDB 2009). In Oregon it was observed in deciduous stand types with Anguispira kochi, Euconulus fulvus, Punctum californicum, and Zonitoides arboreas (Blevins et al. 2018). 
Threats:
Terrestrial mollusks like Pristiloma are sensitive to activities that compact soils or snow, disturb ground vegetation and/or litter, remove woody debris, alter temperature and/or humidity of the microsite, reduce canopy cover, or alter the water table (Gowan and Burke 1999). These activities include livestock grazing, timber management, recreational activities, mining activities, heavy equipment operation, water diversions and impoundments, and construction operations (Gowan and Burke 1999; CBD et al. 2008).

A primary threat to P. idahoense populations is likely habitat loss. Most of the former range for this species has been logged and is now grazed (Frest and Johannes 1995). In Idaho, many sites are part of the Coeur d’Alene-Kingston mining district, much of which has been severely affected by smelter emissions and mining wastes (Frest and Johannes 1995). A portion of the range has also been influenced by residential development. Pristiloma idahoense is a sensitive species due to the limited number of sites reported and because this species doesn’t appear to be present at historic sites (Frest and Johannes 2001). 
Elsewhere, declines in P. idahoense populations and loss of habitat may be attributed to certain forest management practices (NatureServe 2020). Logging can have negative effects on the abundance of Pristiloma spp. and other small terrestrial snails that are associated with woody debris in wet environments (Ovaska et al. 2010). Additionally, the effects of woody debris removal and alteration of canopy cover may be long-lasting—altering the temperature or humidity regimes of the snail’s microhabitat—leading to a loss of important habitat functions. The effects of these and other forest land management practices on terrestrial mollusks are discussed in greater detail by Foltz Jordan and Black (2012).
Grazing, recreation, and construction activities could compact and damage habitat features required by Pristiloma spp.—particularly litter and porous soil, which provide cover and insulation against temperature extremes (Gowan and Burke 1999). Construction of roads (and road maintenance) through habitat can create barriers to dispersal of mollusks, damage habitat, and cause direct mortality of snails (CBD et al. 2008; Foltz Jordan and Black 2012).
In addition to threats such as the loss of old-growth and mature forests, climate change, or annual variation and trends in weather threatens this species’ short-term and long-term persistence (NatureServe 2020). Nicolai and Ansart (2017) identified four terrestrial gastropod threat categories in the face of climate change; these are 1) changes in winter temperature and snow cover, 2) drought and high temperature, 3) increased frequency of extreme events, and 4) habitat loss and fragmentation. Each threat category, which may be applied to P. idahoense, identifies how terrestrial gastropods will be exposed to more stressors with climate change and how this impacts their physiological and behavioral responses (e.g., decreased activity periods, increase in mortality, community impoverishment, local extinctions) (Nicolai and Ansart 2017). Furthermore, because this species likely is semelparous, a one-year life span coupled with possible seasonal limitations on reproduction at higher elevations suggests they may be particularly vulnerable to stochastic events. 
Conservation Considerations:
Research: Terrestrial gastropods are among the most at-risk faunal groups globally (Lydeard et al. 2004; Regnier et al. 2009), yet little is known about species like P. idahoense. Information on specific habitat conditions required for this species (i.e., temperature and moisture requirements and how these are maintained within the habitat), population size, trends, and abundance are not well known. In addition, food preferences are poorly known. Knowledge of P. idahoense life history and phenology is also lacking (breeding season, egg laying, life span, aestivation, and hibernation). Future surveys could help describe these biological characteristics, while additional research on this species’ ecology, life history, predators, diseases, and other natural threats will help inform the management of ecosystems supporting this snail and other at-risk gastropods.
Climate change is altering ecosystem composition with unclear impacts on species that require specific habitat associations, such as P. idahoense (Lucid et al. 2016). There is a paucity of research to understand terrestrial gastropods’ response to climate change (Nicolai and Ansart 2017). To develop and implement appropriate management plans in the framework of climate change, both species occurrence data and species climate requirement data is needed (Lucid et al. 2016).

Inventory: This regional endemic snail appears to be experiencing a loss of historic sites and habitat (Frest and Johannes 1995), especially within the core of its range in Idaho. Further sampling in Oregon and Washington may help determine the current status of this species and its habitats, since it is likely that additional populations exist. General inventory and monitoring are needed to better understand the distribution, range, and abundance of P. idahoense populations. Surveys within known and suspected suitable habitat are recommended. Current distribution in Oregon and Washington is uncertain and targeted surveys for this species on the Colville, Umatilla, and Wallowa-Whitman National Forests, and on the Spokane and Vale BLM Districts could be beneficial. Inventories could be done in areas identified as potential habitat to identify additional populations and describe local habitat conditions, while monitoring at known sites could help determine impacts to habitat and effects to hydrologic patterns. 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. Monitoring activities should include methods that have minimal impact on Pristiloma populations, especially since they have thin fragile shells that are easily damaged (Gowan and Burke 1999). This species’ low detection rate in suitable habitat could make inventories problematic for this minute gastropod—additional refinement of search methodology may be needed because of the minute size of this species.  
This species is reported from a small number of scattered sites, and additional surveys are recommended in undisturbed areas in northeastern Washington and in the Blue Mountains of Oregon (Johannes 2009, pers. comm.). Surveys could include typical low elevation sites but should also include mid- to high-elevation sites since the species is now known from a wider elevational range (Hendricks 2016). Ground search timed surveys are recommended for P. idahoense. Lucid et al. (2018) found the highest number of P. idahoense individuals (19 specimens) during timed ground search survey efforts, which was more than baited traps (4 individuals), leaf litter collection (2 individuals), and pitfall traps (2 individuals) combined. 
Management: Identification and protection of existing habitat could be a significant priority for conservation of this species and other at-risk terrestrial snails (Frest and Johannes 1995; Lydeard et al. 2004). Consider protection of all new and known sites from heavy grazing, vehicle use, recreational use, and other practices that might compact soil, disturb ground cover or alter this species’ habitat in other ways. Protect this species’ habitat from further destruction and restore it when opportunities are presented. Minimize or eliminate conversion of habitat for other uses. Monitor and assess activities for impacts on P. idahoense and its habitat. Monitor the effects of habitat changes on this species. Minimize activities that compact soil or snow, since these actions can reduce the amount of insulation provided by these habitat features. Habitat areas, including riparian environments, can be protected from recreational activities such as camping, off-road vehicle use, and firewood gathering. Maintain habitat components such as logs and other large woody debris at known sites. Water withdrawals and other activities that lower the water table could be managed to maintain soil moisture in this species’ habitat. 
Further management actions for the closely related P. crateris are outlined in Gowan and Burke (1999) and are applicable for P. idahoense. Forest management activities and general recommendations to protect terrestrial mollusks are reviewed in detail in Foltz Jordan and Black (2012).
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Known records of Pristiloma idahoense in Oregon and Washington, relative to Forest Service and BLM land. 
ATTACHMENT 4: Photographs of this species 
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Photographs of Pristiloma idahoense from Rocky Fork of Harvey Creek, Pend Oreille County, Washington. Scale bar = 1 mm. Images available in Burke (2013), copyright held by William P. Leonard, used with permission.  

ATTACHMENT 5: Survey Protocol 
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: 

Pristiloma idahoense
How: Members of this genus are generally hand collected (picked off of debris) or taken from litter samples or from under bark and wood (Frest and Johannes 1998). Individuals in the genus are entirely terrestrial, but seek refuge where the humidity level is relatively high and temperature is constant, such as deep within rock talus or under permanently moist vegetation. Species in this genus feed by scraping algae, yeast, bacteria, and diatoms from rock and woody surfaces (Duncan 2008), and therefore may be found associated with these habitat features. 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., among leaf litter under shrubs and other moist sites) while driving or hiking in a selected area. Survey promising areas by looking in leaf litter. 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. 

Duncan et al. (2003) outlines Pristiloma survey instructions because of the minute size of species in the Pristiloma genus. Individual specimens may be overlooked while surveying for other, larger species. Pristiloma snails are typically small, around 2-3 mm, and substrate will need to be examined closely in order to detect them. Special survey techniques (e.g., separate search time requirements and separate surveys) are recommended for these small species to ensure a higher likelihood of detecting them if they are present. When surveying suitable wet habitat, search the undersides of woody debris, among wet mosses, rushes and other low vegetation, and in damp forest floor litter.  When surveying for this species and other small Pristiloma spp. a surveyor can pick up small handfuls of litter, vegetation, or moss and examine both sides of each leaf or frond using a 10-15x hand lens; alternatively, a surveyor could collect litter by hand from numerous points within a sample area and examine it in the laboratory. 

Where: Pristiloma idahoense is thought to be a regional endemic associated with moist forests in the Pend Oreille River watershed and other areas in Idaho, Washington, Oregon, and Montana (Burke 2013). This species is known from northeast Washington and the Blue Mountains in northeast Oregon. Surveys are recommended in these regions (Johannes 2009, pers. comm.). This species is documented on the Colville (from Pend Oreille County), Umatilla (Walla Walla Ranger District), and Wallowa-Whitman (La Grande Ranger District) National Forests (Umatilla and Union Counties). Because this species has been documented on and is suspected to occur on federal lands in Oregon and Washington, additional surveys on these agency lands are recommended. If suitable habitat exists, surveys for P. idahoense could occur at additional sites on the Spokane and Vale BLM District land in Pend Oreille and Umatilla Counties due to proximity to documented sites. 
When: Collections of P. idahoense in Oregon and Washington have been made from March and from May through October. Like similar taxa in this genus, this species is likely present all year, but probably not active under snow in winter (Duncan 2008). Terrestrial mollusks are best surveyed for in the spring, from April to May, as most snail aestivate during the dry period (from June through August) or from September to November as many hibernate in the winter (Frest and Johannes 1993). 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 layer
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