SPECIES FACT SHEET


Common Name:  Owyhee hot springsnail
Scientific Name:  Pyrgulopsis owyheensis 
Phylum:  Mollusca
Class:  Gastropoda
Order: Prosobranchia
Superfamily:  Rissooidea
Family:  Hydrobiidae
Subfamily: Nymphophilinae 

Conservation Status: 
Global Status (2009): G1G2  
National Status (United States): N1N2
State Status: Oregon: S1S2
(NatureServe, 2009; Oregon Biodiversity Information Center, 2010)

Technical Description: 
Pyrgulopsis is a genus of tiny, gilled, operculate, aquatic snails in the family Hydrobiidae. This species-rich genus is characterized as follows (Call and Pilsbry 1886): the shell is minute (<6 mm in length), conically turreted, somewhat elongated, imperforate, and unicarinate, with an acute apex. The aperture is ovate and the peritreme is continuous. The operculum is ovate, thin, corneous, and spiral, with the polar point well forward and approximating the columella (Call and Pilsbry 1886). The similarities in external shell morphology between taxa in this family makes identification to species based on shell characters problematic (Frest and Johannes [n.d.]). Because of this, the distinctions between species within the genus Pyrgulopsis have typically been made based on the number and arrangement of glands on the penis and other reproductive structures. DNA analysis is another tool that people have begun to use to separate species in this genus. 

Pyrgulopsis owyheensis is closely similar to another regional congener, P. intermedia, but is differentiated by its smaller size as well as its typically disjunct inner shell lip, longer and narrower penial filament, more distally positioned ventral gland of penis, and unique mitochondrial DNA (Hershler and Liu 2009).

A technical description of this species, extracted from Hershler and Liu (2009), is as follows: small to medium-sized species having an ovate to narrow conic shell with medium to highly convex whorls. Penis having a medium-sized lobe and medium length filament. Penial ornament consisting of a transverse terminal gland, a penial gland, and a well-developed, distally positioned ventral gland. Shell height about 1.6-3.3 mm with 3.50 to 4.75 whorls. Periostracum tan or dark brown, thin. Protoconch near planispiral, about 1.5 whorls, diameter about 350 µm, surface entirely smooth or weakly wrinkled on initial 0.75 whorl. Teleoconch whorls medium or highly convex, narrowly and sometimes distinctively shouldered, last 0.5 to 0.25 whorl sometimes slightly loosened; sculpture of collabral growth lines. Aperture ovate, angled adapically. Inner lip usually disjunct, rarely adnate, usually thickened internally; columellar shelf absent; outer lip thin, weakly prosocline or orthocline. Umbilicus narrow or perforate; umbilical area sometimes having a narrow, adapertural groove. Shell measurements (mean + standard deviation in parentheses): height 2.13-2.78 mm (2.53 ± 0.16), width 1.79-2.19 mm (2.00 ± 0.11), body whorl height 1.87-2.39 mm (2.13 ± 0.12), body whorl width 1.43-1.89 mm (1.69 ± 0.10), aperture height 1.19-1.41 mm (1.29 ± 0.06), aperture width 1.05-1.32 mm (1.17 ± 0.07) (Hershler and Liu 2009).

See appendix (Attachment 4) for photographs of the shell of this species. Additional figures, including shell features, male and female genitalia, and radular and marginal teeth are provided in Hershler and Liu (2009).

Life History:
Members of the Pyrgulopsis genus have an entirely aquatic life cycle, feeding on algae gleaned from the substrate and aquatic vegetation. In general, Hydrobiid snails are sexually dimorphic, and the larger females tend to live longer. The lifespan of most freshwater snails is approximately two to five years (NatureServe 2009).

Range, Distribution, and Abundance:  
This recently described species is disjunctly distributed among five small groups of springs in southeastern Oregon (Owyhee River near Three Forks, Rattlesnake Creek drainage, Owyhee Spring area, lower Owyhee River, Malheur River drainage) (Hershler and Liu 2009). The type locality (Owyhee Spring) population of P. owyheensis is genetically differentiated from the other geographical subunits of this species (1.5-1.8% sequence divergence) and should perhaps be managed as a separate conservation unit (Hershler and Liu 2009). 

Forest Service/BLM Lands:  This species is documented on Vale District BLM land in Oregon.

Habitat Associations:  
As a group, Pyrgulopsis requires clean, moderately swift, well-oxygenated waters, typically with gravel-boulder substrates. The genus occurs in both fresh and brackish water (Call and Pilsbry 1886), typically occupying coldwater habitats such as large springs and spring-influenced portions of streams, lakes and rivers. Pyrgulopsis owyheensis lives in spring sources and stream outflows, including both cold springs and thermal springs (Hershler and Liu 2009, Deixis MolluskDB 2009). It is found on a variety of hard substrates, including silt-gravel substrate with abundant grasses (Deixis MolluskDB 2009, Hershler and Liu 2009). Reported collection depths are from 0 to 3 inches, at elevations of 3580 to 3590 feet (Deixis MolluskDB 2009). 

This species co-occurs with the related P. intermedia in a spring along the Owyhee River above Long Sweetwater rapids, and with the invasive New Zealand mudsnail, Potamopyrgus antipodarum at a seep wall above the mouth of Crooked Creek. It was collected together with the oblique ambersnail, Oxyloma nuttalliana, at the Owyhee Spring site (Deixis MolluskDB 2009). In the Tudor Warm Springs area, P. owyheensis is occasionally sympatric with P. fresti, a hotspring snail restricted to thermal springs with temperatures of 24 to 33°C (Hershler and Liu 2009). The Deixis database describes the collection sites for P. fresti as shallow warm springs flowing over alluvium and basalt pebble substrate or basalt bedrock with no macrophytes (Deixis MolluskDB 2009).

Threats:  
Modifications to springs that negatively impact Pyrgulopsis species include livestock grazing (which tramples vegetation and pollutes the spring with excrement), recreational activities (such as bathing), diversion of water source, and introduction of non-native or invasive species (Hershler 1998, Sada and Vinyard 2002). Since thermophilic Pyrgulopsis species are generally very rare and highly endemic, they are particularly sensitive to the above threats.
Some of the habitat where this species occurs is grazed, and past modification of springs for a bathing pool appears to have impacted the snail populations at some sites (Frest and Johannes 1995). The current road access on the east side of the Owyhee River crosses some spring runs but is not heavily used (Frest and Johannes 1995). 

Conservation Considerations:  
Inventory: Additional surveys of springs and stream outflows in southeastern Oregon are needed in order to accurately delineate the geographic range of this species (Hershler and Liu 2009). 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.  

Management: Consider protection of all new and known sites and their associated watersheds from heavy grazing, water diversions, vehicle use, recreational use, and other practices that would adversely affect any aspect of this species’ life cycle. Riparian habitat protection, including maintenance of water quality, substrate conditions, and canopy cover, would likely benefit and help maintain this species. 
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ATTACHMENT 2:   List of pertinent, knowledgeable contacts: 

Ed Johannes, Deixis Consultants, Seattle-Tacoma, Washington.



ATTACHMENT 3:   Map of Species Distribution



Records of Pyrgulopsis owyheensis in Oregon relative to Forest Service and BLM lands. A map showing overlap of P. owyheensis with other Pyrgulopsis species is provided in Hershler and Liu (2009).

ATTACHMENT 4:   Photograph of Species



Shells of P. owyheensis. Scale bar = 1.0 mm. A. Holotype, USNM 883435. B, USNM 1071259. C. USNM 1092854. D. USNM 1115390. E. USNM 1115400. F. USNM 1115388. Figure extracted from Hershler and Liu (2009); used with permission. 















ATTACHMENT 5:  Aquatic Gastropod Survey Protocol, including specifics for this species:

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 (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].

Species-specific Survey Details: 
Pyrgulopsis owyheensis

This recently described species is disjunctly distributed among five small groups of springs in southeastern Oregon (Owyhee River near Three Forks, Rattlesnake Creek drainage, Owyhee Spring area, lower Owyhee River, Malheur River drainage) (Hershler and Liu 2009). Recent collections (2002 to 2007) by R. Hershler and others have confirmed that this species is extant at the known sites (Hershler and Liu 2009) although surveys of the surrounding area are still needed in order to accurately delineate the geographic range of this species and identify its conservation needs. In particular, surveys of seeps and springs in the areas between the known sites in southeastern Oregon are recommended, in order to determine whether the intervening areas are also inhabited by this species (Hershler and Liu 2009). 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. 

Surveys for this species can take place any time of year; known records are from May through September (Deixis MolluscDB 2009, Hershler and Liu 2009). Conduct surveys in both warm springs (24 to 33°C) and cold springs, at depths less than 7.62 cm (3 in.). Search for snails fastened to rocks or in sand, gravel, and loose cobble substrates. Hand collection is the recommended survey technique for this species (Deixis MolluscDB 2009). Pyrgulopsis owyheensis is readily distinguished from other congeners living in the Owyhee River basin and adjacent drainages by its small size and ovate to narrow conic shell with medium to highly convex whorls and distinct inner lip. Characters of the penial filament and ventral gland of the penis also help distinguish this species (Hershler and Liu 2009), in addition to other characters outlined in the Species Fact Sheet. Expert identification is recommended for this species.  
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