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Scientific Name: Physella columbiana (Hemphill, 1890)

Common Name: Rotund physa 
Phylum: Mollusca
Class: Gastropoda 
Order: Basommatophora 
Family: Physidae
(ITIS 2018)

Synonyms: Physa ampullacea columbiana (NatureServe 2018)
Physa var. columbiana (Hemphill1890)
Conservation Status:

Global Status: G3 (last reviewed 18 February 2015) 
National Status (United States): N2 (22 October 2003) 
State Statuses: SH (Oregon) and S1? (Washington) 
(NatureServe 2018)
IUCN Red List: Not yet assessed (IUCN 2018)

Taxonomic Note:

In 1890, Physella columbiana was first described as Physa var. columbiana (Hemphill 1890). The name and associated specimens Physa ampullacea columbiana are now assigned to P. columbiana (NatureServe 2018).

Classification within the family Physidae has been in flux in recent years, and may still change with further phylogenetic information. It is unclear how taxonomy of the family will be arranged after further analyses (Wethington and Lydeard 2007).
Technical Description:

Physella columbiana has a generally globose, sometimes elongated shell, and sinistral shell coiling (Physa is the most commonly found genus of freshwater snails with left-handed coiling). Its shell is a dark brown or chestnut color, shiny, and has 4 whorls, with the last one occupying approximately ¾ of the entire shell length. The suture is well defined and marked by a fine, yellowish line.

The spire is short and obtuse, while the aperture is long (more than half the total shell height) and medium in width. The outer lip is simple and thickened internally. The columella lip is sinuous and well folded on the body whorl. The snails range in length from ½ inch to 5/8 of an inch, and are approximately 5/16 of an inch wide (Hemphill 1890).
Life History:

Physella columbiana are pulmonate snails. They are hermaphroditic and mature quickly (Johnson et al. 2013). Pulmonates lay large gelatinous egg masses during warm months (Johnson et al. 2013). As with other pulmonate snails, they respire with a modified mantle (Johnson et al. 2013). This allows them to survive in aquatic habitats with less dissolved oxygen than many species that rely on gills, and allows the species to survive temporarily in wet mud and other semi-aquatic habitats.
Range, Distribution, and Abundance:

Type Locality: First described from the Columbia River, Astoria, Oregon (under the name Physa var. columbiana; Hemphill 1890). 
Range: The historical range of Physella columbiana includes parts of Idaho, Montana, Oregon, Washington, Wyoming, and British Columbia (Johnson et al. 2013). Within these areas, P. columbiana was found primarily in the Snake and Columbia River basins, all the way to the outlet of the Columbia in the Pacific Ocean. The species is suspected to be extirpated from the lower Columbia River based on extensive surveys of the benthos by Tetra Tech (Tetra Tech 1992). The exact cause is unknown, but may have to do with changes in flow and sediment loads.
Distribution: No known records of Physella columbiana have been found in Washington or Oregon since 1974. All known occurrences since that time have been located in Idaho, Wyoming, or British Columbia.
BLM/Forest Service Land: Documented: None.
Suspected: In Oregon, Physella columbiana may occur on the Willamette National Forest in Lower Erma Bell Lake. However, because this site is located far south of other known sites in Oregon and Washington, revisiting the historic collections and/or the collection site to verify the species determination is recommended. 

Numerous recent records of Physella columbiana are documented from the Columbia River in Canada just across the Washington border. Because of this, it is probable that populations may exist in Washington in the Columbia River near Spokane BLM District land, the Colville National Forest, the Okanogan-Wenatchee National Forest, or the Mt. Baker-Snoqualmie National Forest.
It is less likely (since no recent collections have been made) but possible (since historically populations were found in this area) that populations of Physella columbiana could occur in other areas of Oregon and Washington as well, including the lower Columbia River near the Vale or Prineville BLM Districts, south of the Gifford Pinchot National Forest, north of the Mt. Hood National Forest, or near the Columbia River Gorge National Scenic Area of the Sandy River Delta, Oregon.
Abundance: In November 1877, H. Hemphill collected nearly 200 specimens of Physella columbiana in the Columbia River near Astoria, Oregon (Hemphill 1890). An additional twenty specimens were collected by F. Ziesenhenne from Lower Erma Bell Lake, OR, prior to 1937 (MCZ 2018; however, see note in Distribution above). No other abundance estimates for this species are available.
Habitat Associations:

Physella columbiana is usually found in large rivers and streams, but is also occasionally found in ponds or lakes. The species can be found at depths of several feet. Physella columbiana sometimes adheres to the undersides of stones and rocks in rivers (Hemphill 1890). This species is also quite tolerant of heavy metals, compared to other aquatic snails (see more details in Threats section below; Lefcort et al. 2004).
Threats:

Gastropods as a group are susceptible to both habitat loss and degradation of habitat. Some general threats to freshwater gastropods include dams and impoundments, channelization, erosion, excessive turbidity, groundwater withdrawal, flow modifications and temperature changes, invasive species, and pollution (Johnson et al. 2013).
Physella columbiana are often found in large numbers at heavily polluted sites (likely because species they would otherwise compete with are unable to survive at these sites), especially those with high heavy metal concentrations. There is some evidence that P. columbiana move around to different microhabitats in their environment to minimize their exposure (Lefcort et al. 2004). However, the pollutants may still have negative effects on the species. A field study examining antipredator behaviors in Physella columbiana from highly polluted sites versus less polluted sites found that P. columbiana from more polluted sites exhibited a significantly lower degree of antipredator behaviors (Lefcort et al. 2000). This indicates that pollutants have sub-lethal effects on P. columbiana that may affect their populations. Interestingly, some populations of P. columbiana also experience hormetic (beneficial) effects from low doses of metal contamination, with higher fecundity at low levels of metals compared to no metals present. This is due to the evolution of these populations under conditions exposed to heavy metals. At high doses, the metals were harmful to individuals from these same populations (Lefcort et al. 2008).
Conservation Considerations:

Research: Research into potential drivers of decline in Physella columbiana’s distribution would be useful to their conservation. Genetic analyses could help increase our understanding of the connectivity of existing Physella columbiana populations, and of the overall taxonomy of the group (given that the family Physidae is in flux; see Wethington and Lydeard 2007).
Inventory: Further inventory work to detect P. columbiana populations would be beneficial for gaining a more robust picture of how much populations have declined, whether historic populations in Oregon and Washington are still extant, and where populations may have been able to disperse. Presence/absence surveys in the mid- and lower reaches of the Columbia River are recommended, particularly on Spokane BLM District land, the Colville National Forest, the Okanogan-Wenatchee National Forest, and the Mt. Baker-Snoqualmie National Forest. Surveyors may also want to revisit the historic site at Lower Erma Bell Lake on the Willamette National Forest in order to collect additional vouchers and verify the presence of this species at this disjunct site.
Management: Maintenance or restoration of natural flow conditions can minimize threats and/or restore potential habitat for P. columbiana. Specific actions could include dam removal, changing dam management towards a more natural flow regime, reducing withdrawals or pumping, and maintaining or restoring native riparian communities. Any actions that protect current or potential P. columbiana habitat from siltation or substrate degradation could also benefit the species.
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ATTACHMENT 2: List of pertinent, knowledgeable contacts

Tom Burke, Regional Mollusk Expert, Pacific Northwest 
Hugh Lefcort, Professor of Biology, Gonzaga University 
Amy Wethington, Professor of Biology, Chowan University

ATTACHMENT 3: Map of known Physella columbiana records in OR and WA
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Known records of Physella columbiana in Oregon and Washington, relative to Forest Service and BLM lands. Note that the Willamette NF site is likely a misidentification.

ATTACHMENT 4: Photographs of this species

All photos courtesy of California Academy Sciences, specimen CASIZ 058939.
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Dorsal Physa columbiana SYNTYPE. Photo by E.J. Kools.
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Dorsal with scale Physa columbiana SYNTYPE. Photo by E.J. Kools.
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Ventral Physa columbiana SYNTYPE. Photo by E.J. Kools.
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Ventral with scale Physa columbiana SYNTYPE. Photo by E.J. Kools.

ATTACHMENT 5: Survey Protocol

Taxonomic group: Aquatic Gastropoda

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

1. General collection and monitoring methods for aquatic mollusks:

See documents under the heading “Invertebrates – Mollusks” on the Interagency Sensitive and Special Status Species webpage:     https://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml

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: https://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml 

· 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


· ID services page, with current versions of field tags. Available at: https://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml 
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Species-specific survey details:

Physella columbiana

How to survey: Seek out key habitats known to be used by this species, including large rivers and streams. Lakes or ponds may also be used. 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. Physella columbiana are often found up to a few feet under the water, and under rocks or gravel substrate. 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.

Where: Large rivers and streams, especially in the Columbia River and its tributaries. Other lakes and ponds in these regions. This species is thought to be extirpated from the Lower Columbia, but populations used to exist here.
When: Surveys in flowing waters should be conducted after water levels and flows have decreased and survey conditions are safe. Surveys in lakes or other lentic habitats should occur outside of the coldest months to improve detection of bottom-dwelling species. These and other recommendations are outlined further in Duncan (2008).
References (Survey Protocol only):

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: https://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml

US Forest Service, Pacific Northwest Region. Invasive Aquatic Species. Available at: http://www.fs.usda.gov/detail/r6/forest-grasslandhealth/invasivespecies/?cid=stelprdb5302184
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