SPECIES FACT SHEET

Scientific Name: Physella hordacea (I. Lea, 1864)
Common Name: Grain physa
Phylum: Mollusca

Class: Gastropoda

Order: Basommatophora
Family: Physidae
(Turgeon et al. 1998, Bouchet and Rocroi 2005, ITIS 2016)

Conservation Status: 

Global Status: G1Q – Critically Imperiled/Questionable taxonomy (Last reviewed 20 Feb 2015)
National Status (United States): N1 (Last reviewed 19 Jun 2003)
State Status: S1 (Oregon), S1 (Washington)
(NatureServe 2015)  

IUCN Red List Category: NE – Not Evaluated
Synonyms: Aplexa hordacea I. Lea, 1864; Physa hordacea (I. Lea, 1864) is considered a homotypic synonym.
Taxonomic Notes: 
1. The type specimen for this species was originally described as Physa hordacea (I. Lea 1864). Physella hordacea is the currently accepted name for this species according to Turgeon et al. (1998); however, Taylor (2003) lists this species as “Physa” hordacea, (with “questionable uncertainty taxonomically and probably extinct”); while ITIS (2016) indicates both Physa hordacea and Physella hordacea as valid. Furthermore, recent molecular work by Wethington and Lydeard (2007) does not treat Physella as a genus, but they have moved it down to subgenus rank. Additionally, while Taylor (2003) describes “Physa” hordacea as a distinct and valid species, the species is also described as incertae sedis (needing morphological study to determine its relationship within the Physidae family). 
2. Lack of characteristic shell morphology within the family Physidae has led to unresolved phylogeny and little consensus with species determinations (see Te 1978, Burch and Tottenham 1980, Burch 1982, Burch 1989, Taylor 2003, Wethington and Lydeard 2007). Taylor’s (2003) work is a comprehensive reclassification of the family Physidae, though solely based on morphological features of the terminal male reproductive system. Additional work examining mitochondrial DNA sequences by Wethington and Lydeard (2007) supported the synonymization of many physid taxa, with possibly only two genera (Physa and Aplexa) in the family—a two-genus system favored by earlier studies (sensu Walker 1918). Unfortunately, this work was not a comprehensive examination of the family (28 physid taxa examined resulted in six morphological groupings and 13 valid species)—this analysis did not include Physella hordacea. Lydeard (2017, pers. comm.) recommends collecting material from the type locality for molecular study to compare it with closely related species. Accordingly, Clark (2017, pers. comm.), who treats P. hordacea as a synonym of P. gyrina (based on photographs of the type specimen), indicates additional field surveys for this taxon are needed to compare material similar to the holotype to other related species using both molecular and anatomical studies.  
Technical Description: 

Members of the genus Physella are part of a diverse group of freshwater pulmonate snails (subclass Pulmonata: Basommatophora) in the family Physidae (Taylor 1988, 2003). Physid snails have a worldwide distribution and are common in a variety of aquatic ecosystems in western North America. Physella have sinistral shells (aperture opening is on the left when apex tip is pointed up) with whorls which are elevated into a spire (Brown and Lydeard 2010). This feature separates them from all other spiraled, cone-shaped North American freshwater snails, which have dextral shells. Members of the family possess additional features which separate them from other pulmonate families: radula with teeth in v-shaped rows, simple jaw with no lateral processes, finger-like (digitate) mantle extensions (compared to the smooth mantle border of other pulmonate families), and lack of hemoglobin and pseudobranchia (Burch 1989, Wethington 2004). Limited morphological studies have been conducted on members of the genus Physella and systematics for the family still remains to be worked out (Taylor 2003, Wethington and Lydeard 2007).
Taylor (2003) provides detailed descriptions of Physella hordacea as follows:
DIAGNOSIS.—The shell is narrowly elongate-ovoid, with acute apex, and peritreme about 65-75% of shell length, attaining a length of 6 mm with 3½ whorls. Surface texture is silky, with spiral microsculpture near the suture that may be well-developed over most of the body whorl. Profile of the spire is plane to slightly convex, with weakly convex whorls separated by a shallow suture.
DESCRIPTION.—The shell is narrowly elongate- ovoid with a short spire, acute apex, and narrowly rounded anterior end. Mean measurements for shells collected from Lane County, Oregon: 6.36 mm shell length and 3.49 mm shell width with 3.5 whorls. The aperture has a narrowly rounded anterior and acute posterior end. Its profile is weakly convex in the direction of growth, but not evenly so; the posterior third, posterior to the periphery, may be nearly straight to the suture, or evenly retractive. The inner margin consists of a gently convex parietal segment, distinct from the nearly straight columellar segment. The columella is thin and white, with a low fold clearly or barely evident. The parietal callus is a white wash, continuous between the ends of the aperture, expanded broadly adjacent to the columella. The spire whorls are weakly convex, separated by a distinct but shallow suture. The lateral profile of the spire is plane to slightly convex, evenly so to the acute apex. The shell surface is silky and shining, pale brown, with a narrow pale band at the suture. Surface sculpture consists of fine axial growth lines, and spiral series of irregular minute wrinkles. These wrinkles are either straight, or weakly convex in the direction of growth; they may be dense over the entire body whorl, or evident only near the suture. A thick, brown apertural callus may be present within the outer lip, between the columella and posterior end of the aperture. In some specimens more than one callus may be evident.
See Appendix (Attachment 4) for images of the shell of this species. 
Life History:
Physella hordacea is a member of the Physidae, the most abundant and widespread of North American gastropod families. Most species have a restricted range, making members of the family particularly vulnerable to habitat destruction compared with other families within the Hygrophila (Taylor 2003). Although limited life history information exists for this species, life history traits can be inferred from better studied members of the genus. Physella are gill-breathing freshwater pulmonate snails that lack an operculum. Their ability to breathe atmospheric oxygen allows some snails in this family to persist in stagnant and even ephemeral ponds and marshes (Dillon and Wethington 1995, Dillon 2004); the mantle pocket can be filled with water and used as a modified gill (Brown and Lydeard 2010). 
Individuals in the Physella genus are commonly semelparous (i.e., annual adults that reproduce once in a lifetime; the young overwinter to reproduce the following year) with adults reproducing in the spring. Others in the genus may have two generations per year, and still others may have “indistinct” life cycles with adults living until a second year (Taylor 2003). As pulmonates, adult members of the genus are simultaneously hermaphroditic, though most species rarely self-fertilize (Dillon 2004, Brown and Lydread 2010). Consequences to self-fertilizing have been noted by Wethington and Dillon (1997) for Physa (Physella) sp., which have been found to mature later and show a significant decrease in fecundity. Pulmonates generally lay large, gelatinous egg masses, often attached to macrophytes or hard surfaces (Brown and Lydread 2010). 
Though little information exists for the feeding habits of this species, it is likely an important grazer in the varied aquatic habitats it lives. While Physella and other taxa belonging to the Physidae family may graze periphyton like diatoms and green algae (Lowe and Hunter 1988, Swamikannu and Hoagland 1989), members of the genus have demonstrated a preference for detritus, with animal remains from rotifers, ostracods, amphipods, and dipteran larvae found to be prominent in the gut of populations studied (reviewed in Dillon 2004, reviewed in Brown and Lydeard 2010). Individuals in the genus have many small teeth with long cusps arranged in chevron-shaped rows, which are useful for piercing detritus and attached bacteria.
Range, Distribution, and Abundance:  
Range: This species’ range appears to be restricted to British Columbia, Washington, and Oregon (Lee and Ackerman 1999, Taylor 2003), though the British Columbia records may not be Physella hordacea (Lee and Ackerman 1999) and Taylor (2003) concludes that illustrations of the specimen by Clarke (1981: 168, fig. 61) are those of Physella gyrina. 
Distribution: Information provided on the holotype and paratype localities have been problematic; the holotype description (I. Lea, 1864) is Vancouver Island, Oregon, while the paratype location is provided as Columbia River at Vancouver, Washington. 

Records are known from the Columbia River Basin in the western part of Oregon and Washington. Additional localities are on the southern Oregon coast and one recent record occurs east of the Cascades in southeastern Oregon’s Lakes Basin (Cushman and Malaby 2007). In Oregon, Physella hordacea has been collected from a small tributary to the Willamette River in Multnomah County, from Indian Creek in Lane County, Washingmachine Spring in Lake County, and Upper Pony Creek Reservoir in Coos County. It has also been collected from pond and marsh habitat near Fort Vancouver in Washington. 
Forest Service/BLM Land: 
Documented: This species is not documented on BLM/FS land.
Suspected: This species is suspected on BLM and FS land, given the close proximity (<46 meters from USFS and BLM lands) of one recent observation (Washingmachine Spring, Chandler Cabin; 7/12/2006). Multiple springs occur within two kilometers of this observation on adjacent BLM land and within 3-5 kilometers of USFS land. Seasonally flooded or wet habitat also occurs on USFS and BLM lands within the range of this species. 
Abundance:  Abundance estimates for this species have not been conducted recently; though at two localities in western Washington and Oregon (Fort Vancouver and near Veneta, Oregon), collectors noted the species was “found in numbers” (Taylor 2003). The species was most recently reported from Chandler Cabin Creek near the Lakeview BLM District in south-central Oregon, though it is not clear how many specimens were encountered or collected. 
Habitat Associations: 
This species has been reported from a variety of freshwater habitats in Oregon and Washington. Throughout its range, sites include seasonal ponds or marshes in floodplains, streams, springs, and a reservoir (Taylor 2003). At the Fort Vancouver, Washington type locality and the Lane County, Oregon site the species was found in seasonal ponds and marshes formed by high water runoff of large streams (Taylor 2003). Few characterizations of known habitats or preferred substrates for this species exist, though other physids can be found on substrates that include fine mud, submerged aquatic vegetation, and rocks. Some physid genera prefer cobble substrate (compared with other substrates like mud and macrophytes) because it offers greater surface area for periphyton and is present year-round (reviewed in Brown and Lydeard 2010). 
Threats:

Freshwater gastropods have the highest modern to background extinction rate of any organism (Johnson et al. 2013). This is likely a result of their endemism and high susceptibility to habitat loss and degradation as well as their poor dispersal abilities (Clark and Richardson 2002, Johnson et al. 2013). Furthermore, more species of physids are threatened by habitat loss, fragmentation, and destruction than other families of the Hygrophila group (Lymnaeidae, Bulinidae, Planorbidae), which are distributed more widely (Taylor 2003). Physella hordacea may be of special concern because it appears to be a regional endemic in the Pacific Northwest, occurring sporadically from relatively few sites (Taylor 2003). Threats to this species include construction of dams that eliminate habitat, draining and dredging of marshes, treatment of wetlands and marshes with insecticides and herbicides, eutrophication from agricultural runoff and irrigation diversion, urbanization and other construction-related destruction of marshes, swamps, and streams (Taylor 2003). Threats near urban areas may extirpate the species from known habitat—P. hordacea habitat along the lower Long Tom River was documented to be destroyed by construction of the Fern Ridge Reservoir near Veneta, Oregon (Taylor 2003). Additionally, urbanization near Portland and Vancouver has impacted suitable habitat in northwestern Oregon and southwestern Washington; Taylor’s (2003) survey attempts for this species at known sites in western Oregon and Washington were unsuccessful.
Habitat degradation and loss, and increasing fragmentation and isolation of the few known populations may be the main threats to Physella hordacea. Mollusks with narrow ranges generally have limited dispersal abilities or habitat requirements making them highly susceptible to habitat fragmentation and degradation (Clark and Richardson 2002). This species is found in the arid Lakes Basin of Oregon, where demands on water resources are high and precipitation is low (Brown et al. 2009). Water diversion for irrigation and other local water demands may impact populations within spring habitat in eastern Oregon, which depends on groundwater supplies. The Lake County record from a 2006 survey conducted in southeastern Oregon found livestock impacts in this area (Cushman and Malaby 2007). Grazing activities may degrade or destroy riparian areas and sensitive spring habitat by direct trampling of habitat or nutrient and sediment inputs from runoff.
Conservation Considerations:

Research: Research is needed to determine the validity of this species. Lydeard (2017, pers. comm.) recommends collecting material from the type locality for a molecular phylogenetic study to compare it with closely related species. Additional research is needed to determine species-specific criteria, including basic biology and life history traits, species distribution, and population trends. Since many mollusks are affected by disturbance, water demands, and pollution, additional research is needed to assess the response of Physella hordacea to environmental changes and determine tolerance ranges. 
Inventory: Physella hordacea is a regional endemic confined to highly localized habitat patches in the Pacific Northwest. Surveys for this species could occur at known sites and at additional suitable habitat in the area of known populations, as well as potential suitable habitat on nearby public lands. This species is suspected on BLM and USFS land, given the close proximity of one recent 2006 observation (Washingmachine Spring, Chandler Cabin). Multiple springs occur within two kilometers of this observation on adjacent BLM land and within 3-5 kilometers on USFS land. Seasonally flooded or wet habitat also occurs on USFS and BLM lands within the range of this species. Monitoring could include habitat quality assessments such as water temperature, DO content, sedimentation levels, nitrogen and phosphorus levels, and stream flow in order to better identify habitat associations of this species. 
Management: Management could include maintaining and conserving currently available intact habitat and populations of Physella hordacea. Management to limit causes of habitat loss and degradation to marshes and other freshwater habitats is crucial to protecting regionally endemic gastropod populations that are vulnerable to habitat fragmentation. Because of the proximity of identified habitat patches to urbanized areas, land managers could limit new construction of roads and create vegetation buffers at known sites if possible. In particular, land managers could limit runoff by planting riparian vegetation which would help buffer the amount of toxins from runoff reaching roadside freshwater habitats. These activities negatively impact water quality by adding nutrients and other pollutants, and increasing oxygen demand (Duncan 2008). To help preserve current populations land managers could maintain water quantity and quality by addressing and mitigating grazing effects (e.g., destroying vegetation, damaging soil and stream banks, increased sedimentation and erosion, water withdrawal for cattle watering) on public lands near known habitat for this species in eastern Oregon. These threats and others that degrade water quality and riparian habitats for this species can be mitigated by managing aquatic invasive species, implementing suitable buffers and installing fences, limiting road construction, and preventing erosion and sedimentation. Future surveys to understand this species’ current status would help provide a basis for determining the most appropriate management actions to support populations.
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Records of Physella hordacea in Oregon and Washington relative to BLM and USFS lands. Known records in Oregon are from Multnomah, Lake, Lane, and Coos Counties. Washington records are known from Fort Vancouver (Clark County) in the southwestern part of the state (Taylor 2003). The type locality is described as Vancouver Island, Oregon. This record and two others with location given as “Oregon” were not manuscripted due to the uncertainty with the site description. 

ATTACHMENT 4: Images of Physella hordacea I. Lea 1864  
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Shell of Physella hordacea. Collected by G. Simpson, Type locality Vancouver Island, Fort Vancouver, Clark County, Washington. Used under Fair Use Law, information provided by the National Museum of Natural History, Smithsonian Institution, 10th and Constitution Ave. NW D.C. 20560-0193. (http://www.nmnh.si.edu/). USNM 170764.
ATTACHMENT 5: Aquatic Gastropod Survey Protocol, including specifics for this species
Taxonomic group: 

Aquatic Gastropoda

How to survey: 
Please refer to the following documents for detailed mollusk survey methodology: 

1. General collection and monitoring methods for aquatic 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. Standard survey methodology that can be used by field personnel to determine presence/absence of aquatic mollusk species in a given waterbody, and to document species locations and habitats in a consistent format:

Duncan, N. 2008. Survey Protocol for Aquatic Mollusk Species: Preliminary Inventory and Presence/Absence Sampling. Version 3.1. Portland, OR. Interagency Special Status/Sensitive Species Program. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6. 52 pp. [Available at: http://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml]. 
3. Inventory and Monitoring protocol page, with NRIS/Geobob field forms. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml. 
4. 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:

Physella hordacea

How to survey: Aquatic snails may occur in a variety of habitat types, including springs, rivers and streams, and lakes and ponds. Seek out key habitat features known to be utilized by the target species. Record geographic coordinates and key habitat features 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. 

A variety of methods may be used to sample for aquatic snails, including hand and dip-net collection, kick-net collection, and the use of surber samplers, grab samples, dredges, and wire-basket benthos samplers. Hand collection, dip-netting, and brush and tray collection are common survey techniques for this species (Deixis MolluscDB 2009). Duncan et al. (2008) outline methods appropriate for typical aquatic habitats. Sample procedures should limit impacts to sensitive habitats, particularly springs and streambeds. Surveyors should avoid use of chemicals such as bug repellant or sunblock, which may wash off into the water. Surveyors should also take steps to disinfect gear prior to sampling and reduce risk of transferring invasive species among sampling sites (Duncan et al. 2008). More information on invasive species and prevention strategies can be found at: http://www.fs.usda.gov/detail/r6/forest-grasslandhealth/invasivespecies/?cid=stelprdb5302184. 
When mollusks are observed, collect voucher specimens (live snails or shells) from each survey area. Place live specimens in small vials filled with water from the site. Although Duncan (2008) cautions against over collection of rare species, at least 20 snails should be collected for projects concerning DNA or morphological research if populations are greater than 100 individuals at a given site (Hershler 2016, pers. comm.). Shells can 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. Place live snails in a cooler during the day. Wrap ice in the cooler with a towel and avoid putting snails directly on the ice. In the evenings, relax snails in a mixture of their native water and powdered menthol (equivalent of two crystals). When the body is fully extended and optic tentacles do not retract when touched (typically, 24 hours or longer), place into fresh vials with 80% ethanol. Rapid heat shock may also be used to relax snails; place specimens in large bowl and allow them to start moving around. Once they are out and crawling, quickly dose them with a large volume of almost-boiling water. Let them sit for about 15 seconds, then drain completely and transfer to alcohol. For surveys requiring only DNA preservation, place specimens directly in 95% ethanol.
Where: Physella hordacea has been collected from a small tributary to the Willamette River in Multnomah County, from Indian Creek in Lane County, Washingmachine Spring in Lake County, Upper Pony Creek Reservoir in Coos County, and pond and marsh habitat near Fort Vancouver in Washington. Physella hordacea’s habitat, while not well-understood, appears to be somewhat general, including small streams, ponds, springs, and marshes (Taylor 2003). Substrate may be fine mud and submerged aquatic vegetation, and like other physids, they may be found on exposed surfaces of rocks. 
Initial surveys could take place at the known sites in the Columbia River Basin in northwestern Oregon (Multnomah County) and southwestern Washington (Clark County, type locality), as well as Lane and Coos Counties in western Oregon. One recent record occurs east of the Cascades in southeastern Oregon’s Lakes Basin (Lake County). Here, this species is suspected on BLM and FS land, given the close proximity (<46 meters from USFS and BLM lands) of this recent observation (Washingmachine Spring, Chandler Cabin; 7/12/2006). Multiple springs occur within two kilometers of this observation on adjacent BLM land and within 3-5 kilometers on USFS land. Seasonally flooded or wet habitat also occurs on USFS and BLM lands within the range of this species. 
When: Only one record contains a collection month for surveys of this species—based on this one record, surveys might be most successful if conducted in July; although surveys for aquatic snails may be possible whenever the temperature is above freezing (Johannes 2009, pers. comm.). Surveys in flowing waters should be conducted after water levels and flows have decreased and survey conditions are safe. These and other recommendations are outlined further in Duncan et al. (2008).
References (Survey Protocol only):
Deixis MolluscDB database. 2009. An unpublished collection of mollusk records maintained by Ed Johannes.
Duncan, N. 2008. Survey Protocol for Aquatic Mollusk Species: Preliminary Inventory and Presence/Absence Sampling. Version 3.1. Portland, OR. Interagency Special Status/Sensitive Species Program. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6. 52 pp. [Available at: http://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml]. 
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.  
Hershler, R. 2016. Personal communication with Kelli Van Norman. Research Zoologist and Curator of Mollusca, Smithsonian National Museum of Natural History, Washington, DC 20560-0163. 
Johannes, E. 2009. Personal communication with Sarah Foltz-Jordon, Xerces Society for Invertebrate Conservation. Consultant, Deixis Consultants, SeaTac, Washington.

Taylor, D.W. 2003. Introduction to Physidae (Gastropoda: Hygrophila). Biogeography, classification, morphology, Revista de Biologia Tropical (International Journal of Tropical Biology and Conservation) 51 (Supplement 1): viii + 287 pp.
US Forest Service, Pacific Northwest Region. Invasive Aquatic Species. [Available at: http://www.fs.usda.gov/detail/r6/forest-grasslandhealth/invasivespecies/?cid=stelprdb5302184] 
4

