SPECIES FACT SHEET

Scientific Name: Pristiloma johnsoni (Dall, 1895)
Common Name(s): Broadwhorl tightcoil 
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Family: Pristilomatidae 
(Burke 2013)
Conservation Status:
Global Status: G3 (last reviewed 21 June 2013)

National Status (United States): N3

State Statuses: S3 (OR); S2S3 (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 region. 

Technical Description: 
Adult: Pristiloma johnsoni is a member of the family Pristilomatidae Cockerell, 1891 in the order Stylommatophora (Bouchet and Rocroi 2005; Burke 2013). Pristiloma johnsoni 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). Pristiloma spp. usually have a narrowly lunate and obliquely positioned aperture, “extending from the outer palatal curve of the penultimate whorl and around the outer edge to the mid-ventral umbilical depression or perforation” (Burke 2013). The shell surface is typically translucent, smooth, and glossy (Burke 2013). The largest shells within the genus are less than 4½ mm in diameter, and with the exception of this species are typically tightly coiled (Burke 2013). In general, when compared to closely related species, P. johnsoni is smaller in size, less tightly coiled, and imperforate (Burke 2013). 
Pristiloma johnsoni is described by Burke (2013) as follows: 

P. johnsoni is a tiny snail that is less tightly coiled than other Pristiloma in the Pacific Northwest. Its shell is 2.0 to 2.5 mm wide by 1.0 to 1.1 mm high with 3½ to 4 whorls. It is imperforate but may have a rather deep umbilical depression. The shell is translucent, waxy-white, with a nearly flat spire. The whorls increase rapidly in size; the periphery is round. The aperture is broadly lunate. Rather oval, with a rounded outer margin, and it is somewhat flattened palatally. The body of the animal is white.  

The closed umbilicus and expanded last whorl are distinctive of this species (Frest and Johannes 1999). There are no other species in the area that match the size or fit the description of P. johnsoni (Burke 2013). However, it may be misidentified as a hatchling Ancotrema or Megomphix, with the misunderstanding that the absence of an umbilicus is due to the whorls not yet having descended around the opening (Burke 2013).
Immature: Live specimens of immature P. johnsoni have not been formally described. 
Eggs: Eggs of P. johnsoni have not been described. 

Life History: 
Adults: Pristiloma johnsoni 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.  
The reproductive biology for P. johnsoni 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). 

Pristiloma species 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.

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 events, or when moisture levels are suitable (Frest and Johannes 1993). Pristiloma johnsoni has been collected in March, from May through July, and in October.
Range, Distribution, and Abundance:
Type Locality: Seattle, Washington (Baker 1931). 
Range: Pristiloma johnsoni occurs from western Washington, northwestern Oregon, and southwestern British Columbia (Burke 2013; NatureServe 2020). It is reported from widely separate locations with relatively few sites from any specific region. The species appears to be more or less coastal although it occasionally occurs at inland sites (e.g., the western slope of the Cascades) (Frest 2005, pers. comm.). Sites in British Columbia include Vancouver Island near the towns of Nanaimo and Duncan.
Distribution: Pristiloma johnsoni is known from southwest Washington, the Cascades, San Juan Islands, and the Olympic Peninsula and the Coast Range and West Cascades of Oregon (Burke 2013; ORBIC 2019). Pristiloma johnsoni has been documented from Clallam, Jefferson, King, Kitsap, Lewis, Pacific, San Juan, Snohomish, and Whatcom Counties, Washington, and Clackamas, Clatsop, Curry, Douglas, Lane, Multnomah and Yamhill Counties, Oregon, and is suspected in Douglas County, Oregon (Dall 1895; Pilsbry 1946; Branson 1977, 1980; Deixis MolluscDB 2009; Burke 2009, pers. comm.). The southernmost site is from Curry County (Branson and Branson 1984), although most localities are only as far south as Lane County (Frest and Johannes 1999; Burke 2009, pers. comm.).
BLM/Forest Service Land: 
Documented: This species is documented in Oregon on the Columbia River Gorge National Scenic Area (Multnomah County), Rogue River-Siskiyou (Curry County), Siuslaw (Lane and Yamhill Counties), and Willamette (Lane County) National Forests, and the Roseburg (Douglas County) and Northwest Oregon (Lane County) BLM Districts (Note: The Northwest Oregon BLM District considers the species to be Documented based on the close proximity, less than 1 km, of the known site to BLM lands). In Washington, it is documented on the Mount Baker-Snoqualmie National Forest (Snohomish County) and Spokane BLM District (San Juan County). 

Suspected: Based on the proximity to known records, it is suspected on the Olympic (Clallam County, Washington), Gifford Pinchot (Lewis County, Washington), Deschutes (Lane County, Oregon), Umpqua (Douglas County), and Mt. Hood (Multnomah County) National Forests.  
Abundance: Abundance estimates are not available for P. johnsoni. However, this species does not appear to be widespread or abundant and its small size makes it quite difficult to find (Burke 2009, pers. comm.; Burke 2020, pers. comm.). Frest and Johannes (2001) also note that it is “relatively seldom collected”. Pristiloma johnsoni made up a small proportion of terrestrial gastropod surveys in experimental forest sites (Ovaska and Sopuck 2007). When count data is available, one to two individuals are typically reported. The highest count of 12 individuals is from a 1929 record.  
Habitat Associations:
Terrestrial snails like P. johnsoni require moist to wet environments for respiration and movement. Pristiloma johnsoni is a local endemic associated with riparian and old growth habitat. This species tends to occur at extremely moist and very diverse forest sites (Frest and Johannes 1999, 2001). Typical site descriptions include moderate to deep litter, conifer or hardwood overstory, and abundant ground cover including salal (Gaultheria shallon), wood sorrels (Oxalis), sword fern (Polystichum munitum), and grasses (Poaceae). Many sites where P. johnsoni is found have coastal influence, however sites are also located on the west side of the Cascade Range (Frest and Johannes 1999, 2001). Overall, this species appears to be confined to lower elevation sites which may be the lowest available point at a site or a slope base (Frest and Johannes 1999, 2001). Branson (1980) states that this species ranges farther downslope toward the lowlands than most other Pristiloma. A Cascades site is described as old growth Douglas-fir (Pseudotsuga menziesii) with sword fern (P. munitum) and wood sorrels (Oxalis) (Duncan 2008), while a site in the Oregon Coast Range is described as having sand regolith, thin to moderately deep litter, and abundant salal (G. shallon) and other shrubs, conifers, and grasses (Deixis MolluscDB 2009; Frest and Johannes 2000). Associated mollusks include Punctum, Ancotrema, and Vertigo species (Deixis MolluscDB 2009; Frest and Johannes 2000).
Threats:
Pristiloma johnsoni is threatened by human caused impacts and irreversible and immediate threats (WDFW 2005). It is vulnerable because of its specific life history elements, including reproductive mechanisms, scale of endemism, specialist requirements, and restricted distribution (WDFW 2005). In general, terrestrial mollusks like Pristiloma are sensitive to activities that compact soils or snow, disturb ground vegetation and leaf litter, remove woody debris, alter temperature 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). Construction of roads (and road maintenance) through habitat can create barriers to dispersal of mollusks, damage habitat, and cause direct mortality of snails (reviewed in CBD et al. 2008; Foltz Jordan and Black 2012). Overall, these activities damage habitat features required by Pristiloma spp.—particularly litter and porous soil, which provide cover and insulation against temperature extremes (Gowan and Burke 1999). 
The primary threat to P. johnsoni populations is habitat loss. Many of the original locations where this species has been found have since been urbanized or developed for residential and recreational uses, and the species is no longer present (Duncan 2008). Sites appear to be widely distributed, which may lead to isolated populations. However, this species is very small, and the potential for undiscovered sites is large (Duncan 2008).
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 and Sopuck 2007; Ovaska et al. 2010). Pre-disturbance surveys in 2002 found 21 P. johnsoni individuals (15 living, 6 shells) in litter samples before logging whereas post-disturbance surveys in 2006 detected just five (3 living; 2 shells) after logging (Ovaska and Sopuck 2007). Logging may exacerbate dry conditions and increase terrestrial snails’ exposure to wind and sun (Ovaska and Sopuck 2007). Additionally, the effects of removal of woody debris 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.

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. johnsoni, 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 there is limited information regarding species like P. johnsoni. Inadequate funding and species-specific data make it difficult for land managers to help conserve and manage for this species in the state of Washington (WDFW 2005), and additional research on P. johnsoni’s life history can help inform the management of ecosystems supporting this species and other at-risk gastropods.
Little is known of specific habitat conditions required for this species (e.g., temperature and moisture requirements, and how these are maintained within the habitat). Population size, trends, and abundance are not well known either. 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. In addition, food preferences are poorly known. Knowledge of P. johnsoni life history and phenology is lacking (breeding season, egg laying, life span, aestivation, and hibernation); therefore, future surveys could help describe these biological characteristics. Little is known of the species’ ecology, or of predators, diseases, and other natural threats. 
Inventory: Further sampling may help determine the current status of this species and its habitats, since it is likely that additional populations may exist. General monitoring is needed to better understand the distribution, range, and general abundance of P. johnsoni populations. Surveys could focus on the southern Oregon Coast Range (Frest and Johannes 1999), including revisits to the Branson and Branson (1989) localities in Curry and Douglas counties (Johannes 2009, pers. comm.).

Inventories targeting potential habitat could help identify additional populations and describe local habitat conditions, while monitoring at known sites could help determine management impacts to habitat and effects to hydrologic patterns. 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). Pristiloma johnsoni has been collected by hand and by searching leaf litter (Frest and Johannes 2000). Its 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.  
Management: The amount of current protection or conservation measures (e.g., regulation, planning efforts, acquisition, easement, population manipulation, enforcement, compliance, education, community involvement and concern, and mitigation) for P. johnsoni is currently inadequate (WDFW 2005). Protecting this species’ habitat from further destruction and restoring it when opportunities are present will benefit this species. 
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. Manage known sites to maintain the current vegetative cover and hydrologic regime. Monitor grazing at known sites to determine impacts to habitat and effects to hydrologic patterns. Examine how development for recreation and/or road construction may cause loss of some local populations, and determine how to prevent further isolating remaining populations (Duncan 2008).

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 occupied 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. johnsoni. 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 johnsoni in Oregon and Washington, relative to Forest Service and BLM land. 
ATTACHMENT 4: Photographs of this species 
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Photographs of Pristiloma johnsoni from Patos Island, San Juan County, Washington. Scale bar = 1mm. 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 johnsoni
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) specifically outline 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 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: 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. Pristiloma johnsoni is thought to be a regional endemic associated with riparian and old growth habitat. This species is known from southwest Washington and the Coast Range and West Cascades of Oregon. This species is documented in Oregon on the Columbia River Gorge National Scenic Area (Multnomah County), Rogue River-Siskiyou (Curry County), Siuslaw (Lane and Yamhill Counties), and Willamette (Lane County) National Forests, and the Roseburg (Douglas County) and Northwest Oregon (Lane County) BLM Districts. In Washington, it is documented on the Mount Baker-Snoqualmie National Forest (Snohomish County) and Spokane BLM District. 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. This species is suspected at additional sites on Northwest Oregon BLM District land in Yamhill County and Mount Baker-Snoqualmie National Forest in Lewis County based on the close proximity of known records. Due to proximity to documented sites, if suitable habitat exists, P. johnsoni is also suspected to occur at sites in the Olympic (Clallam County, Washington), Gifford Pinchot (Lewis County, Washington), Deschutes (Lane County, Oregon), Umatilla (Lane County, Oregon), Umpqua (Douglas County), and Mt. Hood (Multnomah County) National Forests.  
Future surveys could occur at suitable habitats at exceptionally moist and diverse forest sites with abundant ground cover (salal, wood sorrel, sword fern, grasses), conifer or hardwood overstory, and moderate to deep litter. Surveys could target sites with a coastal influence at lower elevation sites. For example, surveys could focus on the southern Oregon Coast Range (Frest and Johannes 1999), including revisits to the Branson and Branson (1989) localities in Curry and Douglas Counties (Johannes 2009, pers. comm.).

When: Like similar taxa in this genus, P. johnsoni is present all year but is probably not active under snow in winter (Duncan 2008). Known records for this species are from March, from May through July, and in October. 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 layers.
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