SPECIES FACT SHEET

Scientific Name: Allogona ptychophora solida Vanatta, 1924
Common Name(s): Dry land forestsnail
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Family: Polygyridae
Conservation Status:
Global Status: G5T2T3 (last reviewed 24 Feb 2005)
National Status (United States): N2N3 (12 June 2003)
State Statuses: S1S2 (WA)

Federal Status (United States): N/A
(NatureServe 2017)

IUCN Red List: N/A 
Technical Description: 
Adult: Allogona ptychophora solida is a relatively large air-breathing land snail in the Polygyridae family that lacks an operculum (Burke 2013). 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 Allogona genus is distinguished from other members of the Polygyridae family as follows (Burke 2013): 

Allogona are fairly large snails, measuring 18 to 35 mm wide with 5 to 5 ½ whorls. They have a relatively large body whorl, and most have a moderately elevated spire. The umbilicus is small and usually about half-covered by the reflected basal-columellar lip margin. Color of the periostracum ranges from straw yellow to dark brown. The peristome is well reflected, and apertural dentition is generally lacking, although there may be a basal ridge with a slightly raised cusp toward the columellar end. 

Allogona p. solida was originally described as Polygyra solida by Vanatta (1924). It is typically not glossy in appearance and can vary in color from nearly white to straw-yellow or dark brown to greenish in color (Frest and Johannes 1995b; Burke 2013). Burke (2013) further describes A. p. solida as follows: 
Shells of about 5½ whorls are 18 to 22.5 mm wide by 11 to 13 mm high. This subspecies differs from the typical form by its lower spire (low, conic), weaker rib-like growth lines and irregular spiral striae. Its color range is generally from light buff to cinnamon-brown. The aperture is relatively small; the peristome is relatively broad and may have a distinctly recurved edge. 
As compared to Allogona ptychophora ptychophora, the apertural margin of A. p. solida is thicker and white in color (as opposed to thin and generally tan, yellow-brown, or light reddish-brown), and the body is consistently dark gray (as opposed to generally light yellow-tan or pale tan) (Frest and Johannes 1995b; Frest and Johannes 1997). If identified specimens are needed for comparison, the Deixis collection and the California Academy of Sciences hold Idaho specimens of these two subspecies. Two species of Cryptomastix, C. hendersoni and C. populi, may look similar to A. p. solida and potentially share the lack of a parietal tooth, but both are typically smaller (<17 mm wide); C. hendersoni has a distinct constriction before the peristome and C. populi has a relatively narrow peristome without a constriction behind it. Additionally, C. populi has a smooth, glossy shell and a rather wide elliptical aperture, unlike A. p. solida (Burke 2013).
Immature: Immature stages for this species are not known. Allogona is a monophyletic group (Perez et al. 2014), therefore similarities are likely between A. p. solida and other members of the same genus. Eggs of this species are likely round, grayish-white in color and opaque; small juvenile snails (~2 mm) likely hatch after 8-9 weeks and have transparent delicate shells, similar to A. townsendiana (Steensma et al. 2009). Sexual maturity may take 2 to 3 years and is indicated by the thickening and full reflection of the shell aperture lip (Steensma et al. 2009).
Life History: 
Adults: Allogona p. solida is an air-breathing land snail. This subspecies is a moderate xerophile and prefers open to dry basalt taluses. Although it is adaptable to dry conditions, especially compared to other Allogona species, it appears to avoid the driest sites (Frest and Johannes 1995a, 1995b; Frest 1999). In order to avoid desiccation, talus-dwellers like A. p. solida are likely to be cryptic for most of the year (Frest and Johannes 1995a). Large terrestrial gastropods that are talus dwellers or xerophiles, including A. ptychophora solida, may live up to 8-10 years and typically have longer life spans than their forest relatives in the same genus (Frest and Johannes 1995a). 
Snails of this genus likely hibernate during the winter and become active as early as February; spring and summer are active mating and nesting seasons and then activity levels decline by late fall (Steensma et al. 2009). Temperature and humidity appear to have a strong effect on mating, nesting, hatching, and general activity (Steensma et al. 2009); these effects are especially pronounced in species that inhabit open-ground, xeric, or talus habitats (Frest and Johannes 1995a). Allogona species likely copulate from April through June and egg laying may continue into the fall (Frest and Johannes 1995a). This subspecies was originally observed in March (Vanatta 1924) and has more recently been observed from April through October in various habitats in Idaho (Frest and Johannes 1995b). IDFG (2017) suggests that A. p. solida populations are regularly occurring and present year-round in Idaho.
Like most terrestrial gastropods, members of the Allogona genus are hermaphroditic, having both male and female organs. Although not confirmed specifically for this subspecies, self-fertilization is possible, but cross-fertilization is more typical.  
Immature: Juveniles are likely present from May through July (Frest and Johannes 1995a). 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."
Range, Distribution, and Abundance:
Type Locality: Cottonwood Tree Canyon, along Snake River, 50 miles south of Lewiston, Nez Perce Co. ID; holotype ANSP 132476 (Vanatta, 1924). No location with exactly this name and description has been found; however, Cottonwood Creek in Hells Canyon, approximately 40 miles south of Lewiston, is the likely locality (Frest and Johannes 1995a, 1995b).
Range: Allogona snails can be found across the Pacific Northwest, from northern Oregon into British Columbia and east to Idaho (Burke 2013). The original range of A. p. solida likely included sections of the Columbia, Snake, Salmon, and lower Clearwater Rivers (Frest and Johannes 1995a). It is now only known from Idaho and Washington, although it can potentially be found in Oregon (Frest and Johannes 1995a, 1995b; Frest 1999; NatureServe 2017). 
Distribution: The historical distribution of this subspecies included (1) a limited portion of the northern Hells Canyon (Snake River) drainage in Idaho, Washington, and possibly Oregon, (2) the Lewiston and Clarkston area in Idaho and Washington, (3) the lowermost Salmon River drainage in Idaho, and (4) the lowermost Clearwater River drainage, also in Idaho (Frest and Johannes 1995a, 1995b; Johannes 2009, pers. comm.). Although it is thought to have been frequent in the above areas at one time, A. p. solida now occurs only in isolated colonies in relatively undisturbed roadless areas in the lower Salmon and Hells Canyon, primarily in Idaho (Frest and Johannes 1995b; Frest 1999). More specifically, it is known from the Lapwai Creek watershed in Nez Perce, Lewis, and Idaho Counties, Idaho, and in the Snake River Canyon, Asotin County, Washington (Jepsen et al. 2012; Burke 2013; IDFG 2017). Terry Frest believed this subspecies occurred in the Hells Canyon area of Oregon, but no records can be found from the state (Johannes 2009, pers. comm.). The Clearwater and Mission Creek sites in Idaho appear to be extirpated.
Surveys for this species were conducted from 1990 through 1994, which suggest that population sizes and site numbers may be declining (Frest 1999). Allogona p. solida is a regional endemic that has lost much of its habitat (Frest and Johannes 1995a). Jepsen et al. (2012) were unsuccessful in locating A. p. solida at the single known historic collection site in Washington. Hendricks (2012) suggests that A. p. solida is now only present in Nez Perce County, Idaho. Surveys are needed to assess this subspecies’ current distribution. 

A distribution polygon for this subspecies is available in Attachment 3. This polygon encompasses the northern Hells Canyon (Snake River) drainage of Washington and Oregon, stretching north to the Clarkston area of Washington. Johannes (2009, pers. comm.) suspects that the southern border of this subspecies’ distribution is close to the confluence of the Snake and Salmon Rivers in Oregon, since the subspecies is known from several upstream sites on the Salmon River in Idaho and is thought to occur downstream. Although the subspecies could occur farther south, the gastropod fauna south of Hells Canyon is virtually unknown due the extreme difficulty in surveying this area (Johannes 2009, pers. comm.). Likewise, sites north of Rogersburg are difficult to access and were not surveyed by Frest and Johannes (Johannes 2009, pers. comm.). Known sites in Idaho range in elevation from about 300 to 950 m (1040 – 3120 ft.), although most sites are under 600 m (about 2000 ft.) (Deixis MolluscDB 2009); the distribution polygon reflects these elevations.
BLM/Forest Service Land: 
Documented: This subspecies is not documented on BLM or FS units in Oregon or Washington. 

Suspected: This subspecies is suspected to occur on the Wallowa-Whitman National Forest of Oregon and on BLM land in the Vale District of both Washington and Oregon (Johannes 2009, pers. comm.). Spokane BLM District has land parcels in close proximity to documented sites, and the habitat potential on these parcels needs to be evaluated. 
Abundance: Allogona p. solida abundance appears to vary across its range; it is locally common in Idaho but rare west of the Snake River (IDFG 2017; WDFW 2015). This subspecies was collected in about a quarter (20 sites) of mollusk survey sites in Idaho (Frest and Johannes 1995b). Frest and Johannes (1995b) also describe this subspecies as rare, with individual populations ranging from uncommon to locally abundant. Population trends are unknown and populations are likely isolated, as terrestrial snails do not readily disperse (WDFW 2015). However, this subspecies appears to be declining throughout its range, based on the limited number of current and potential sites (Frest and Johannes 1995a; Frest 1999). 
Habitat Associations:
Allogona species are typically mesic forest snails. This species is generally considered a moderate xerophile, preferring open, dry, large-scale basalt talus (Frest and Johannes 1995a, 1995b). Allogona p. solida appears to be tolerant of different environments as it has been associated with dry mixed-conifer forest habitats, specifically juniper-sage and talus-rocky ground (Hendricks and Maxell 2005); moist mature forest with a hardwood component or moist sites in otherwise dry environments (WDFW 2015); and rocky riparian areas influenced by rock slides (Burke 2013).
The most typical habitat for this subspecies includes talus and rocky riparian areas in the Snake River Canyon (WDFW 2015). This subspecies is typically found on basalt substrate, and occasionally on limestone or metasedimentary substrate, at the base of steep north or east facing taluses along major river corridors (Frest and Johannes 1995a, 1995b; Frest 1999). Although usually found at slope bases, this subspecies can occur higher up depending on moisture levels (Johannes 2009, pers. comm.). Snails tolerant of xeric conditions require rocks or loose plant material for shelter throughout the day and seasons (Frest and Johannes 1995a). 
Vegetation where this species occurs may include hackberries or nettle trees (Celtis), mugworts (Artemisia), stone fruit trees (Prunus), balsamroot (Balsamorhiza), grasses (Poaceae), mosses (Seligeria), and other bryophytes (Frest and Johannes 1995b). Additional plants present at collection sites include tree of heaven (Ailanthus), western poison oak (Toxicodendron diversilobum), nettles (Urtica), hedgehog cactus (Echinopsis), locust (Gleditsia), roses (Rosa), and red osier dogwood (Cornus stolonifera) (Frest and Johannes 1995b). Surrounding vegetation is generally sage scrub (Frest and Johannes 1995b; Hendricks and Maxell 2005). Allogona species typically consume green vegetation, and most likely eat fallen leaves, soil, and detritus (Frest and Johannes 1995a). 
Allogona p. solida typically occurs at low elevations, between 300 – 950 m (1040 – 3120 ft.), and has been collected from the following sites in Idaho (Frest and Johannes 1995b):

· Shallow small basalt talus piles along roads, sometimes with moss and hackberry 
· Low dry and open basalt talus

· Deep gullies with basalt talus ranging from very dry to moist and mossy, sometimes with abundant grasses 
· Steep, very dry extensive basalt talus with some mosses, grasses, and small trees 
· Moist basalt talus with seeps trickling down nearby cliffs and abundant mosses and small trees
· Shallow slopes below road with small basalt rock piles beneath road, hackberries present and open, and exposed sandy soil
· Open and dry basalt talus just above high water mark with hackberries, grasses, and driftwood

· Basalt talus, that is rather dry except basally, with scattered hackberry and forbs 
· Fairly exposed and shallow dry large cobble metasedimentary talus with some mosses, mugworts, common stone fruit trees, and hackberry 
· Moist permanent creek bank with bryophytes, hackberry and metasedimentary talus piles 
· Partly consolidated schist talus, very moist with weakly distinct springs, grasses, deciduous trees, good understory and subject to local landslides
· Shallow small cold springs and seeps that varied from open to covered with yellowcresses (Rorippa) and scattered monkeyflower (Mimulus) 
Threats:
Habitat loss and fragmentation, pollution, and introduced predators have led to a global decline of non-marine mollusks (Lydeard et al. 2004). Allogona p. solida 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 A. p. solida 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; Frest 1999; WDFW 2015). These activities can result in surface disturbance and erosion, which are principal threats to A. p. solida populations (IDFG 2005). 
Small, isolated populations are also 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: A better understanding of the current population status at documented and potential sites is critical in evaluating this subspecies’ overall status and management needs. The range of Allogona p. solida has probably contracted from its previously documented range. Recent surveys of a historic locality in Asotin, Washington, did not recover this subspecies (Jepsen et al. 2012), and Hendricks (2012) infers that A. p. solida is now only present in Nez Perce County, Idaho. Understanding the habitat occupancy patterns and dispersal strategies of this subspecies is important, as these can impact habitat colonization and survival rates (Edworthy et al. 2012). 
Inventory: In Oregon and Washington, surveys could take place along roads on talus slopes near creeks and rivers, in particular the Snake River, as far north as Whitman County, Washington (Johannes 2009, pers. comm.). Additional surveys could be conducted along the Wenaha and North Fork John Day River on BLM land and in suitable habitats in Hells Canyon. Potential survey sites have been identified in Hells Canyon; however, a boat is required for site access (see Jepsen et al. 2012). 
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 subspecies. Monitor known populations to determine the impacts of management activities, natural disturbances, and vegetative succession on this subspecies’ habitats and populations.
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Known record of Allogona ptychophora solida in Washington and potential distribution in Washington and Oregon, relative to Forest Service and BLM land. Note that Idaho records are not included. The distribution polygon for this subspecies was drawn with the assistance of regional gastropod expert, Ed Johannes (2009, pers. comm.).
ATTACHMENT 4: Photographs of this species 
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Allogona ptychophora solida (left) and A. ptychophora ptychophora (right). Photographs by Tom Burke, reproduced from Jepsen et al. (2012).
ATTACHMENT 5: Survey Protocol 
Terrestrial Gastropod Survey Protocol, including specifics for this species

By Sarah Foltz Jordan, Sarina Jepsen, Candace Fallon, and Emilie Blevins (updated November 2016)

Edited by Katie Hietala-Henschell (updated January 2017)
Please refer to the following documents for detailed mollusk survey methodology: 

1. General collection and monitoring methods for aquatic and terrestrial mollusks (pages 64-71):

Frest, T.J. and E.J. Johannes. 1995. Interior Columbia Basin mollusk species of special concern. Final report: Interior Columbia Basin Ecosystem Management Project, Walla Walla, WA. Contract #43-0E00-4-9112. 274 pp. plus appendices.  

2. Pre-disturbance surveys for terrestrial mollusk species, the objective of which is to establish whether a specific mollusk is present in proposed project areas with a reasonable level of confidence, and to document known sites discovered during surveys:

Duncan, N., T. Burke, S. Dowlan, and P. Hohenlohe. 2003. Survey protocol for survey and manage terrestrial mollusk species from the Northwest Forest Plan. Version 3.0. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6, U.S. Fish and Wildlife Service. 70 pp. Available at:  http://www.blm.gov/or/plans/surveyandmanage/files/11-mollusks_v3_enclosed2.pdf 
3. Inventory information for terrestrial mollusk site surveys:

· Inventory and Monitoring protocol page, with NRIS/Geobob field forms. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/monitoring.shtml 
· ID services page, with current versions of field tags. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml 
· Hendricks, P. and B.A. Maxell. 2005. USFS Northern Region 2005 land mollusk inventory: a progress report. Report submitted to the U.S. Forest Service Region 1. Montana Natural Heritage Program Agreement #05-CS-11015600-033, Helena, Montana. 52 pp. Available at: http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5130938.pdf 
Species-specific Survey Details: 

Allogona ptychophora solida

How: Surveyors should examine rock surfaces and search underneath them (Johannes 2009, pers. comm.). This subspecies can be hand collected on talus slopes and basalt outcrops. The most promising microhabitats for this subspecies are places where the talus is moist compared to surrounding areas, usually in areas with poison oak (Johannes 2009, pers. comm.). The following survey methodology is recommended for this subspecies:

While driving or hiking in a selected area, seek out key habitat features known to be utilized by A. p. solida. Survey promising areas by looking at talus along roads. Record geographic coordinates for each site surveyed. Standardized abundance estimates for this subspecies at new and known sites would assist future conservation efforts, since population size is important in evaluating the stability of a species at a given locality.   
Between 15 and 20 minutes search time per person should be spent at each site, although the total time spent at each site may vary based on findings. If 15 to 20 minutes are spent searching for mollusks without finding additional species during that time period, surveyors may move on to a new site. 
Voucher specimens (shells and live snails) can be collected in small vials or recycled yogurt containers and kept in a cooler with ice. Shells should be carefully wrapped in materials from the field site (moss, leaf litter) or some other material such as paper towels to ensure they are not broken in transit. Wrap ice in the cooler with a towel and avoid putting live snails directly on the ice; snails may go into aestivation if they become too cold. For surveys requiring only DNA preservation, place specimens directly in 95% ethanol. 

Identification of this taxon is primarily based on shell features, as discussed in the species fact sheet. However, taxa experts may request live shipment of snails for identification. To ship live snails, follow Duncan et al. (2003):
Washed film canisters make excellent temporary containers for voucher specimens. Shells should be protected from breakage with paper towel or tissue paper. Proper handling of live animals, especially slugs, is important to prevent deterioration during transport. Always keep live specimens cool and moist, and include moist, unbleached paper toweling with the specimen. An insulated cooler with ice is recommended for carrying containers of live animals during hot weather. Most live specimens can be stored in containers in a refrigerator for short periods, however the sooner a specimen is processed, and the better condition it will be in. Live specimens may be sent by overnight mail to the regional taxa specialist in airtight containers using insulated mailing boxes if the weather is cool, or delivered in person. Always contact the taxa specialist ahead of time to receive live specimens. A PowerPoint presentation is available on the ISSSSP website that shows how to pack and ship live snails. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml

For surveys requiring only anatomical examination of preserved snails, drown live snails in vials of water overnight or up to 52 hours to ensure appropriate relaxation. Powdered menthol (equivalent of two crystals) can be added to speed up the relaxing process. Specimens are ready for transfer when optic tentacles do not retract when touched. Transfer specimens from water to a solution of 40% ethanol for at least 24 hours and then a final 80% ethanol solution. Borax powder can also be added to the 80% solution to buffer and protect shells. 

For larger specimens that are to be used in both anatomic and genetic studies, a tail clipping can be taken prior to drowning and preserved directly into 95% ethanol. This should be placed in a small cryovial with a label affixed to the outside of the vial (do not put labels inside the vial). The rest of the animal can then be processed as described above and placed in 80% ethanol. 

Where: Surveys of the Snake River drainage on the Wallowa-Whitman National Forest may be warranted based on at least one historic record of this subspecies from Wallowa County, in the Snake River area. Surveys on the Umatilla National Forest targeting the Grand Ronde River drainage in both Oregon and Washington are also recommended, as are surveys in suitable habitat near known records on the Vale and Spokane BLM Districts. 
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). The majority of the Idaho collections for this species occurred in late May or October, with one collection in June (Deixis MolluscDB 2009). Wet conditions, such as after rain storms, are especially favorable (Frest and Johannes 1995). Duncan et al. (2003) suggests a general set of guidelines for when to conduct 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.  

Spring surveys have been more successful in arid regions such as the Blue-Wallowa Mountains, when compared to fall surveys (Jepsen et al. 2012). Guidelines for spring surveys include:

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 to allow time for new hatchlings to emerge. Surveys may continue into early summer until 1) the top half-inch of soil is dry or 2) daytime air temperatures remain above 27ºC (80ºF) for three consecutive days. Surveys windows may re-open in late spring after dry periods if rainfall is sufficient to moisten the top half-inch of the duff layers (Duncan et al. 2003).
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