SPECIES FACT SHEET

Scientific Name: Vertigo columbiana (Sterki, 1892; name only) (Pilsbry and Vanatta 1900; description); Vertigo andrusiana (Pilsbry, 1899)	 
Common Name: Columbia vertigo	 
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Family: Pupillidae
(Nekola et al. 2018; ITIS 2020)
	
Conservation Status: 
Global Status: G5 – Secure (last reviewed 24 March 2005) 
National Status (United States): N2N4
State Status: SNR (Oregon); S1? (Washington)
(NatureServe 2020)
Federal Status (United States): Not Listed (USFWS 2020) 
IUCN Red List: Not Assessed (IUCN 2020)

Synonyms: Pupa columbiana Pilsbry, 1898; Vertigo andrusiana Pilsbry, 1899 (Nekola et al. 2018).

Taxonomic notes: 
1. [bookmark: _Hlk58493214]Vertigo columbiana was first mentioned by name only (no formal description provided) by Sterki (1892) in a preliminary list of North American land Mollusca, and later Pilsbry (1898) mentioned it by the name Pupa columbiana in a catalog of American land shells. Subsequently, it was formally described as a new species under the name V. columbiana in Pilsbry and Vanatta (1900). The shell of V. andrusiana was first described by Pilsbry (1899) and it was considered a separate species until recently, when Nekola et al. (2018) revised the Vertigo genus using DNA sequence data, synonymizing V. andrusiana with V. columbiana. Nekola et al. (2018) suggest V. andrusiana merely represents the wet woodland ecotype of V. columbiana. Based on these analyses, Nekola et al. (2018) designate several new subgeneric level clades, including the subgenus Boreovertigo, of which V. columbiana is a member. The moderately to highly supported monophyletic Boreovertigo clade corresponds to the Vertigo modesta group (in part) identified by Pilsbry (1948; Nekola et al. 2018).
2. Vertigo has long been considered to be a part of the Pupillidae family (Pilsbry 1948; Hubricht 1985); other authoritative accounts of molluscan faunas include Vertigo in the Vertiginidae (Bouchet and Rocroi 2005; Bouchet et al. 2017; MolluscaBase 2020); however, the most recent treatment of the Vertigo genus retains its placement in the Pupillidae (Nekola et al. 2018; ITIS 2020; NatureServe 2020).

Technical Description: 
Vertigo is a genus of minute land snails with ovate to sub-cylindrical shells that are pupilliform in shape, resembling an insect pupa (Pilsbry 1948; Burke 2013; Nekola et al. 2018). Shells of the genus generally range between 1.5-3 mm in length and possess a rounded aperture with 0-6 (sometimes more) apertural lamellae (a denticle or “tooth” like structure within the shell aperture) at maturity (Pilsbry 1948). Nekola et al. (2018) suggest V. columbiana individuals have shells appearing identical to the holotype of V. andrusiana and illustrated material from Pilsbry (1948). Shells of the V. andrusiana ecotype are more strongly red-brown with larger and fewer striae compared with the normally straw-colored form of V. columbiana (Nekola et al. 2018).

V. columbiana is described by Pilsbry (1948) and Pilsbry and Vanatta (1900) as follows:
Shell very minute, cylindrical-oval, perforate, thin pale corneous-brown, somewhat transparent, glossy and weakly striatulate. Whorls nearly 5, convex, the last expanded in a low crest very close to the lip, not noticeably constricted in front of the crest. Aperture truncate-oval, 4-toothed, the peristome thin, hardly expanded; parietal lamella short and high, columellar a little smaller, lower palatal a short conic fold continued inward; upper palatal smaller, shorter, almost tuberculiform; all the teeth white and the palatals showing through the outside wall. Length 1.9-2.05 mm, diameter 1.1-1.2 mm.

Both V. columbiana and its andrusiana ecotype are described as follows (Pearse n.d.; Burke 2013; Nekola et al. 2018):

The ovate-cylindrical shell is rather large for the genus, about 1.7-2.5 mm in height and 0.9-1.3 mm in width, with 4 ½-5 ½ whorls. The shell is straw-colored to red-brown with a shiny to glassy luster. Striae are absent to scattered, blunt, and irregular. Full-grown shell bearing 4 to 6 tooth-like barriers (lamellae) in the aperture; usually 4 teeth in columbiana set slightly inward from the lip edge and 5-6 larger, more recessed teeth in andrusiana ecotype; the outer lip of the aperture is slightly flattened in columbiana and the lower palatal tooth is longer, extending inward. The aperture is about half of the shell width in columbiana and is greater than half the shell width in andrusiana ecotype shells. The lower right edge of the aperture is more angled, less vertical (in aperture view) in the andrusiana ecotype compared with columbiana. In columbiana, the shell is generally less stout with penultimate whorl usually smaller in diameter than final whorl, compared with the stouter shell having the penultimate whorl nearly the same diameter as the final whorl in andrusiana. The shell is brown, translucent, oblong in shape; shell lip not reflected but may be slightly thickened in full-grown specimens; head of animal without tentacles.

[bookmark: _Hlk58495231]By having an ovate-cylindrical shell, V. columbiana is most similar to V. pisewensis in the Boreovertigo subgenus, as well as other species in the V. ronnebyensis group (Nekola et al. 2018). However, its shell surface differs from these taxa in its scattered blunt or obsolete striae, more reflective luster, and the flaring of the bottom aperture margin, which makes the aperture taller than wide (Nekola et al. 2018). 
[bookmark: _Hlk43900594]
See Attachment 4 for photographs of this species and Nekola et al. (2018) for a comparison of conchological traits for members of the Boreovertigo subgenus.

Life History: 
Vertigo columbiana is a member of the Pupillidae family in the order Stylommatophora (Nekola et al. 2018). The Vertigo genus consists of terrestrial air-breathing (pulmonate) microsnails distributed throughout the Holarctic realm. North America represents the global diversity center for the group and hosts two-thirds of known modern species (Pilsbry 1948; Nekola et al. 2011). North American taxa are diverse, representing the entire known global range of shell morphologies (Pilsbry 1948) and habitat preferences (Nekola and Coles 2016). They can be locally abundant within suitable habitats, with population densities exceeding 2000/m2 (Coles and Nekola 2007).

Little is known regarding the feeding habits, reproduction, growth, or life span of this species; however, Vertigo snails, in general, need adequate moisture, shelter, and an abundant food supply for their survival (Burch and Pearce 1990). Other Vertigo species of the Pacific Northwest, (which are often arboreal in their habitats, similar to V. columbiana), typically graze on microscopic periphyton (bacteria, fungi, yeasts, and other microscopic organisms) from the surfaces of trees, shrubs, or epiphytic lichens (Duncan 2005). Terrestrial snails found in the litter likely graze microorganisms from moist surfaces, including plant litter (green and decaying vegetation), wood, and rocks (Gowan and Burke 1999). 

Terrestrial snails in the family are hermaphroditic, with cross-fertilization the likely mode of reproduction. 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; Duncan 2005). Most pupillids are thought to be ovoviviparous; embryonic development occurs inside eggs that remain within the adult (until they are ready to hatch), which give birth to multiple live young (Pilsbry 1948; Heller et al. 1997).

Snails in the genus may occupy a range of microhabitats, related to their moisture and overwintering requirements. Depending on the species, overwintering in Vertigo species can occur on plants or within leaf litter and mosses. Moisture requirements and overwintering strategies are also likely different for juveniles versus adults, and it is not uncommon to find them in different microsites during the winter (i.e., juveniles within leaf litter and adults on plants) (Książkiewicz-Parulska et al. 2013; 2018). Other Pacific Northwest Vertigo are believed to overwinter in trees to avoid freezing temperatures (Duncan 2005); this strategy may also protect them from habitat fluctuations characteristic of riparian environments (e.g., flooding) (Książkiewicz-Parulska et al. 2018). 

[bookmark: _Hlk59434269]This species is present all year, but is not expected to be active in winter; in Oregon and Washington it has been collected from March through November (Pilsbry 1948; Branson 1977; 1978; Frest and Johannes 2000; 2001; Deixis MolluscDB 2009; Pearse 2012, pers. comm.; Roth 2012, pers. comm.; Burke 2013; Foster and Ziegltrum 2013; Fallon and Blevins 2016; Nekola et al. 2018; ANSP 2020; FLMNH 2020; FMNH 2020; MCZBase 2020). 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).

Range, Distribution, and Abundance: 
Type Locality: Vancouver Island, British Columbia, Canada (Vertigo columbiana); Douglas County, Oregon (V. andrusiana)

Range: Before synonymy of V. andrusiana with V. columbiana, the snail’s andrusiana ecotype was once considered a rare endemic snail restricted to wet montane habitats of the West. However, based on current taxonomy, this snail is more widely distributed than originally thought, with the andrusiana form extending the snail’s range further south into northern California and the Klamath Province (Nekola et al. 2018). 

Both forms are largely restricted to forests in the Pacific Northwest, with the range of the andrusiana ecotype documented from the San Bernardino Mountains of California, and north through western Oregon and Washington, to Vancouver Island, British Columbia, and east to Idaho (Pilsbry 1948; Branson 1977; 1980; Frest and Johannes 1999; Pearce 2012, pers. comm.; Burke 2013; Nekola et al. 2018; ANSP 2020; FMNH 2020; MCZBase 2020). V. columbiana has been described as the “most common Oregonian vertiginid”, occurring from the Aleutian Islands in Alaska south to southwestern Oregon (Frest and Johannes 2000; Burke 2013), and this form may also occur in northern Idaho (GBIF 2020). Revision of geographical distributions following synonymy, indicate that V. columbiana is largely confined to the Oregonian Province, which is mainly coincident with the Pacific Northwest rainforest communities, ranging from the northern California coast to Alaska’s Kenai Peninsula.

Distribution: This species has been documented from the Olympic Peninsula, east to the Cascades in Washington, and south along Oregon’s western Cascade and Coastal Ranges; one record in Oregon occurs east of the Cascades in the Fremont-Winema National Forest (Nekola et al. 2011; Roth 2012, pers. comm.; Burke 2013). In Oregon, it occurs along the coast from near sea level to the Coastal Range, east to the Willamette Valley and the Cascades, with documented records from Clackamas, Curry, Douglas, Klamath, Lane, and Tillamook Counties (Frest and Johannes 2000; Deixis MolluscDB 2009; Pearce 2012, pers. comm.; Roth 2012, pers. comm.; Burke 2013; Nekola et al. 2018; ANSP 2020; FLMNH 2020; FMNH 2020; MCZBase 2020). In Washington, documented records are in the Puget Trough and Olympic Peninsula, and east to the Cascades, including Mt. Rainier National Park (Clallam, Grays Harbor, Island, Jefferson, King, Mason, Pacific, Pierce, Skagit, Snohomish, and Thurston Counties) (Pilsbry 1948; Branson 1977; 1980; Pearce 2012, pers. comm.; Foster and Ziegltrum 2013; Fallon and Blevins 2016; Nekola et al. 2018; ANSP 2020; FLMNH 2020; FMNH 2020). 

Forest Service/BLM lands: 
Documented: Since V. andrusiana has been synonymized with V. columbiana, this species, in addition to being documented on the Fremont-Winema National Forest, is also found in Oregon on the Rogue River-Siskiyou National Forest (Curry County), Siuslaw National Forest (Lane County), Umpqua National Forest (Douglas County), Willamette National Forest (Lane County), BLM Roseburg District land (Douglas County), and Coos Bay District land (Curry County). In Washington it is documented on the Olympic National Forest (Grays Harbor, Jefferson, and Mason Counties), and the Mt. Baker-Snoqualmie National Forest (Pierce County).  

Suspected: In Oregon it is suspected on Medford District BLM land. In Washington, it is suspected on the Okanogan-Wenatchee National Forest, based on the close proximity of suitable habitat to known records.

Abundance: Population size, population trends, and relative abundance for this species have not been estimated. However, Pilsbry (1948) wrote of V. andrusiana that “some thousands of specimens were taken…about clumps of bushes in a meadow" in Oswego, Clackamas County, Oregon. This record may refer to the V. columbiana form which appears to be more common. Other specimen accounts may be low based on records which indicate 1 to 14 adults identified during each sampling occasion. Searches by Frest and Johannes (1999) in the historic range with appropriate habitat in Douglas County failed to relocate the andrusiana ecotype. V. columbiana has been described as a common taxon in the Pacific Northwest by Frest and Johannes (2000), who surveyed western Washington sites and found it at multiple localities. A more recent survey of suitable habitat for the andrusiana ecotype on the Olympic Peninsula found one V. columbiana at each of three sites (of a total of 28 sites surveyed) (Fallon and Blevins 2016). The low percentage of collections may be common for pupillid snails, which seem to naturally have a patchy distribution, making it difficult to estimate population sizes and trends (Frest and Johannes 1996). Following recent synonymy of V. andrusiana with V. columbiana, more survey work is needed to understand the population status of this species throughout its extended range. 

Note: A 2010 Klamath County record from Fremont-Winema National Forest listed in the NRM database (USFS NRM 2012) was determined to be unfounded, and has since been removed from the NRM database (USFS NRM 2019). The other record (1999) of this species from Klamath County, Fremont-Winema National Forest (which is currently in the NRM database) is well-founded, having been identified to species by Barry Roth and currently held in his personal collection.  

Habitat Associations: 
The typical habitat for Vertigo snails ranges from moist riparian to relatively dry forests dominated by cottonwood (Populus sp.), alder (Alnus sp.), Douglas-fir (Pseudotsuga menziesii), spruce (Picea sp.), or hemlock (Tsuga sp.), depending on the species (Duncan 2005; Forsyth 2005). Before synonymy with V. columbiana, the andrusiana ecotype was once considered a rare endemic snail restricted to wet montane habitats of the Pacific Northwest. However, based on recent taxonomy, it may be more common than originally thought (Nekola et al. 2018), and, as a result, is now found across a range of wet habitats. Both forms are largely found within forest and rock outcrop habitats in the Pacific Northwest on the stems of trees or shrubs or among duff and litter (Frest and Johannes 2000; Burke 2013; Foster and Ziegltrum 2014; Fallon and Blevins 2016); however, each ecotype may be found across different microhabitats and moisture gradients. 

The andrusiana ecotype is largely found in swamp forest and willow-dominated wetlands, from near sea level to 1259 m (4130 ft.) of elevation (Frest and Johannes 2001; Nekola et al. 2018). It appears to be associated with deciduous and occasionally coniferous trees and bushes, often in open meadows (Frest and Johannes 1999; Pearce 2012, pers. comm.; Roth 2012, pers. comm.). Pilsbry (1948) wrote that “some thousands of specimens were taken…about clumps of bushes in a meadow" in Oswego, Clackamas County, Oregon. Apparently referring to this example, Frest and Johannes (1999) noted that the species had been reported thus far only from deciduous bushes in a meadow and described this ecotype to be “essentially arboreal” in its habit. Burke (2013) slightly expand the habitat definition for andrusiana, noting that it occurs in forested sites at lower elevations and may be found on trunks and lower branches of deciduous trees and shrubs, as well as among the litter beneath them. On the arid east side of the Oregon Cascades, one unique record exists from Klamath County (Fremont-Winema National Forest), which lists the habitat as a drainage through small open meadow with an overstory of ponderosa pine (Pinus ponderosa) and juniper (Juniperus sp.) (Roth 2012, pers. comm.). In Washington, a 1979 record from Thurston County, Washington notes “maple, salal” as the habitat for the nine collected specimens (Pearce 2012, pers. comm.). Frest and Johannes (2001) documented this species from Mt. Rainier National Park, within seepy slopes and at the end of spring complexes with angelica (Angelica sp.), abundant maidenhair fern (Adiantum pedatum) and bryophytes, and alder overhanging the site with Douglas-fir, Engelmann spruce (Picea engelmannii) in the surrounding forest. Additionally, Frest and Johannes (2001) collected andrusiana off of sticks and erect plants along a creek run, with angelica, maidenhair fern, buttercup (Ranunculus sp.), and monkeyflower (Mimulus sp.).

The columbiana ecotype is found in a variety of moist forested sites among duff and litter, on or beneath woody debris, and often on the lower branches and trunks of trees and shrubs (Frest and Johannes 1999; 2000; Burke 2013; Fallon and Blevins 2016; Nekola et al. 2018). Sites are documented from sea level up to 915 m (3000 ft) elevation. In southwest Oregon, columbiana has been collected from the Coast Range in maple (Acer sp.) and alder forest and near spring runs surrounded by a dense coniferous overstory of Douglas-fir and white fir (Abies concolor), and abundant leaf litter (Frest and Johannes 2000). Other Coast Range sites are found along the banks of small creeks with deciduous riparian shrubs (rhododendron [Rhododendron  sp.] and blueberry [Vaccinium]) (Frest and Johannes 2000). In Washington, the most recent records in the Olympic National Forest report the columbiana form from a marshy wetland near Elk Lake with small, meandering stream channels running through the site. Dense willows (Salix sp.) surrounded the site, and columbiana was found within dry leaf litter in microsites at the base of willows that were fully shaded (Fallon and Blevins 2016). Another site on the Olympic National Forest reported V. columbiana within riparian habitat near the Quinault River; individuals were collected on vegetation within three different microsites: dense alder thickets on the underside of dead or dying alder limbs; within nearby dense forest understory; and along an open tree line closer to the river (Fallon and Blevins 2016). 

Threats:   
Terrestrial mollusks are sensitive to activities that disturb, remove, or destroy essential microhabitat components, including forest vegetation and leaf litter, canopy cover, and groundwater, or that compact soils or snow (reviewed in Foltz Jordan and Black 2012). Potentially harmful activities include livestock grazing, logging activities, recreational activities, water diversions and impoundments, and construction operations (Gowan and Burke 1999; reviewed in Foltz Jordan and Black 2012). 

Many areas have been logged including areas in the southern part of its range in the Fremont-Winema National Forest. Logging can have negative effects on the abundance of Vertigo spp. and other small terrestrial snails that are associated with woody debris in wet environments (Ovaska et al. 2010; reviewed in Foltz Jordan and Black 2012). Additionally, the effects of removal of woody debris, loss of riparian corridors, 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. 

Alterations to the water table could be detrimental to the maintenance of wet habitat and refugia required by this species (Gowan and Burke 1999). Even restoration projects aimed at restoring ecological functions in riparian habitats could have unintended short-term impacts for this riparian-associate (Gowan and Burke 1999). Riparian habitat in the southern range of this species has been channelized, diverted for irrigation, or otherwise modified for agriculture and grazing (Frest and Johannes 1998). 

Grazing, recreation, and construction activities could compact and damage habitat features required by terrestrial snails—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 (reviewed in Foltz Jordan and Black 2012). Furthermore, the maintenance of roads and dispersed camping in forested sites may cause cumulative effects on known populations by compacting soil and damaging habitat (reviewed in Foltz Jordan and Black 2012). 

Conservation Considerations:
[bookmark: _Hlk44048080]Research: Further research on species-specific criteria, including basic biology and life history traits of V. columbiana, species distribution, and population trends, can help inform conservation efforts. This includes specifics on its life cycle and phenology (breeding season, egg laying, life span, aestivation, and hibernation). Future surveys could help describe these biological characteristics and specific microhabitat conditions required for this species (i.e., temperature and moisture requirements, and how these are maintained within the habitat). Research at known sites could also include understanding the extent of threats to this species and its habitat (e.g., logging and other habitat impacts). Little is known of the species’ ecology, or of predators, diseases, and other natural threats. Additional research on the life history of this species will help inform the management of ecosystems supporting this species.

[bookmark: _Hlk42519443]Inventory: Following recent synonymy of V. andrusiana with V. columbiana, more survey work is needed to understand the current conservation status of this species throughout its extended range. While certain populations of this species have been lost in some of its historic range, its prior ubiquity means that small colonies are still likely to be found at numerous places throughout the Pacific Northwest (Frest and Johannes 1999). The andrusiana ecotype appears to have once been widely distributed in the Pacific Northwest, with a historic range including well-separated areas of the Cascade and Klamath provinces; however, it is now apparently very rare, with few confirmed sightings in the Oregon/Washington region in recent years. Searches by Frest and Johannes (1999) in the historic range with appropriate habitat in Oregon (Douglas County) failed to relocate the andrusiana ecotype. Similarly, Tom Burke has not encountered the andrusiana ecotype but has recorded many specimens of the columbiana form during his years of surveys in a wide range of habitats the Pacific Northwest (Burke 2020, pers. comm.). 

Additional surveys throughout the species’ range in Oregon and Washington could verify existing known populations and determine the current extent and status of populations. The most recent detections of this species are from the Cascades in both Washington and Oregon, and the Olympic Peninsula in Washington; surveys for both forms could occur near these recent known sites, including on the Fremont-Winema, Mt. Baker-Snoqualmie, and Olympic National Forest. The identification of this species from the most eastern part of its range (Klamath County), increases the likelihood that additional populations are found among suitable habitats in the more arid parts of the state. In Washington, additional surveys could occur in the Okanogan-Wenatchee National Forest, since it is suspected here based on the close proximity of sites documented within Mt. Rainier National Park. 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. However, its low detection rate in suitable habitat could make inventories problematic for this minute gastropod.

Management: Management could focus on protecting all new and known sites from heavy grazing, vehicle use, recreational use, and other practices that might impact riparian habitat, compact soil, disturb ground cover, or alter this species’ habitat in other ways. Activities that compact soil or snow could be minimized, 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. Habitat components such as logs and other large woody debris could be maintained at sites. Water withdrawals and other activities that lower the water table could be managed to maintain soil moisture in this species’ habitat. Forest management activities and general recommendations to protect terrestrial mollusks are reviewed in detail in Foltz Jordan and Black (2012).
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Records of Vertigo columbiana in Washington and Oregon, relative to USFS and BLM lands.  


ATTACHMENT 4: Photographs and Illustrations of this Species 

[image: ]
Photo of the Vertigo andrusiana ecotype of V. columbiana, lateral view. Photograph by Casey Richart, used with permission. Available in Pearce et al. [n.d.].
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Photo of the Vertigo andrusiana ecotype of V. columbiana, ventral view. Photograph by Casey Richart, used with permission. Available in Pearce et al. [n.d.].
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Illustrations of the Vertigo andrusiana ecotype of V. columbiana and several congeneric species. Figure 9 depicts the “Oswego form” of the andrusiana ecotype from Oswego, Oregon; Figure 10 shows the type specimen of the andrusiana ecotype from Douglas County, Oregon, and Figure 11 shows another specimen from Douglas County. Illustration extracted from Pilsbry (1948), page 964. 
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Photo of Vertigo columbiana ecotype, lateral view (left) and basal view (right). Scale bar = 1mm. Photograph by William Leonard. Photo extracted from Burke (2013), used with permission. 


[bookmark: _Hlk59090534]ATTACHMENT 5: Terrestrial Gastropod Survey Protocol, including specifics for this species
Sarah Foltz Jordan, Sarina Jepsen, Candace Fallon, Emilie Blevins, and Katie Hietala-Henschell 
Updated January 2018

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: 
Vertigo columbiana

How to survey: Members of this genus are generally hand collected (picked off of debris or vegetation) or taken from litter samples or from the bark of trees and shrubs (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 within moist leaf litter, on or under decaying wood or twigs, or on deciduous trees and shrubs (Frest and Johannes 2000; 2001; Fallon and Blevins 2016). 

The following Vertigo survey methodology is excerpted from Duncan et al. (2003):

Vertigo are found in moist forest conditions (often within 200 m of water) where deciduous shrubs and small hardwood trees are present. Limited search times may be used for Vertigo based on the extent of suitable habitat. Because of the minute size of this species and its arboreal habitat, it is generally overlooked while searching for other, larger species. For this reason, time spent searching during general surveys cannot be counted towards the search time required for this species.

Vertigo are very small (often less than2.5 mm long), so surveyors will need to examine the substrate closely. Adults in this genus are easily recognized by their minute, pupa-shaped shell and apertural teeth. Columella, another pupillid snail genus likely to be found in the same area, lacks apertural teeth. The live animals will generally be found suspended from the undersides of smooth-barked limbs and twigs of deciduous shrubs and small trees. Examine the trunks and lower branches of young trees with smooth bark, primarily hardwoods, and the branches of shrubs. Vertigo have elongate shells and will resemble a small bud. Care should be taken, when examining a specimen in this situation, to hold a hand under the specimen so that it does not become dislodged and fall to the ground. Also search leaf litter and bits of bark on the ground under such vegetation for shells and fallen animals. Pick up a small handful of dead leaves, being sure to include mostly damp ones from underneath the surface duff. Turn the leaves over one at a time and examine both sides for snails. Use a 10-15x hand lens to examine any small object that might be a snail.

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.   

Where: This species is known from western Oregon and Washington, with sites to the north from Snohomish County to Klamath County in the south. Such sites are located on both the western and eastern slopes of the Cascades and the Coastal Ranges of Oregon and Washington, where the species has been documented from a variety of wet, forested habitats. This species has been found near springs, seeps, wetlands, and wet meadows from sea level to 1259 m (4130 ft.) of elevation. Suitable sites include riparian habitat near streams, swamp forest and willow-dominated wetlands, and spring runs surrounded by dense coniferous overstory and abundant leaf litter.

The most recent detections of this species are from the Cascades in both Washington and Oregon, and the Olympic Peninsula in Washington; surveys for both forms could occur near these recent known sites, including on the Fremont-Winema, Mt. Baker-Snoqualmie, and Olympic National Forest. The identification of this species from the most eastern part of its range (Klamath County), increases the likelihood that additional populations are found among wet habitats in the more arid parts of the state. 

In Oregon, this species is also documented in the Rogue River-Siskiyou National Forest (Curry County), Siuslaw National Forest (Lane County), Umpqua National Forest (Douglas County), Willamette National Forest (Lane County), BLM Roseburg District land (Douglas County) and Coos Bay District land (Curry County). In Washington it is documented on the Olympic National Forest (Grays Harbor, Jefferson, and Mason Counties), and the Mt. Baker-Snoqualmie National Forest (Pierce County). Additional surveys may be successful in suitable habitat on federal lands where the species is suspected, including: the Okanogan-Wenatchee National Forest given close proximity (~1.5 miles) to a known population in Mt. Rainier National Park. Since this species appears to be a habitat generalist, suitable habitat may likely exist on other federal lands within the geographic range of known sites, including the Gifford Pinchot and Mt. Hood National Forests.   

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. However, its low detection rate in suitable habitat could make inventories problematic for this minute gastropod.
	
When: Collections for this species in Oregon and Washington have been made March through November, with the majority occurring May to October. Like similar taxa in this genus, this species is likely present all year, but probably not active in winter. 

Surveys are recommended 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). Duncan et al. (2003) suggests a general set of guidelines for fall surveys:
1) Fall surveys can occur when 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.

References: (Survey Protocol Only)
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 on ISSSSP intranet site].
Fallon, C. and E. Blevins. 2016. Surveys to determine the status of the Olympia Pebblesnail (Fluminicola virens) and Pacific vertigo (Vertigo andrusiana) on the Olympic National Forest of Washington. Final report from The Xerces Society to the Interagency Special Status Sensitive Species Program (ISSSSP). Portland, OR. 47 pp. 
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.  
Frest, T.J. and E.J. Johannes. 1998. Freshwater Mollusks of the Upper Klamath Drainage, Oregon. Final report prepared for Oregon Natural Heritage Program, Portland, Oregon. Deixis Consultants, Seattle, Washington. 91 pp. plus appendices.  
Frest, T. J. and Johannes, E. J. 2000. A baseline mollusk survey of southwestern Oregon, with emphasis on the Rogue and Umpqua River drainages. Deixis Consultants. Seattle, Washington. 549 pp.
Frest, T. J. and Johannes, E. J. 2001. Baseline freshwater mollusk survey of Mount Rainier National Park. Deixis Consultants. Seattle, Washington. 250 pp.
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