SPECIES FACT SHEET
Common Name:
Archimedes Springsnail
Scientific Name: 
Pyrgulopsis archimedis  (S.S. Berry 1947)
Phylum:  
Mollusca

Class:  
Gastropoda

Order:
Neotaenioglossa


Family:
Hydrobiidae 
OR/WA BLM and FS Region 6 Units where Suspected or Documented:

The Forest Service has listed the Archimedes Springsnail as a Sensitive Species in Oregon.  The species has been documented on one National Forest in Oregon (FWI).  
Status:

Natural Heritage Program Rank and Status:

· Oregon State Rank:  S1; critically imperiled because of extreme rarity or vulnerable to extinction or extirpation

List 1 - Threatened or endangered throughout range
· Washington State Rank:  None

· National Rank:  N1; critically imperiled
· Global Rank: G1; critically imperiled 
State Status:

· Oregon State Status:  None 

· Washington State Status:  None

Federal Status:  

· None
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Figure 1.  NatureServe map of the conservation status of the Archimedes Springsnail (Pyrgulopsis archimedis) in the United States and Canada.  NatureServe 2009.
Technical Description:
Pyrgulopsis is a genus of tiny aquatic snails, with several taxa in the genus.  While at present these taxa are considered to be separate entities, further taxonomic work may refine the taxonomic relationships of these taxa to each other and to other named species (Duncan 2008).  

Pyrgulopsis is a genus of very small, totally aquatic gastropod snails with gills and an operculum.  The shells are less than 6 mm in length, and have a whorled, elongated conic spire.  There are similarities in external shell morphology between taxa in this family that makes identification to species based on shell characters problematic.  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 penes and other reproductive structures (Duncan 2008).  
The Archimedes springsnail has a shell average-sized for the genus (average four to six mm), conic, spire elongated, five-six convex body whorls, strongly carinate; aperture small, broadly adnate to parietal wall, lip very thin, slightly reflected, outer lip slightly prosocline; umbilicus narrowly rimate; periostracum brown.  Operculum broadly ovate, amber; nucleus slightly eccentric; dorsal surface weakly frilled.  Attachment scar margin moderately thickened all around, especially outer edge; callus broad.  Head and foot are unpigmented externally; internal patches of gray granules in side of neck, cephalic tentacle above eyespot, and anterior edge of operular lobe.   Pallial roof, visceral coil black.   Details of reproductive and radular structures are in Hershler (1994).
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Figure 2.  Line drawing of the Archimedes springsnail (Pyrgulopsis archimedes) from Burch (1989).
Life History:
The Archimedes springsnail is a totally aquatic gastropod with a single-year lifespan.  The biology of this species is not well understood and needs further investigation.  

Range, Distribution, and Abundance:
The range description for the Archimedes springsnail is based on very few documented locations.  There have been limited surveys.   The Archimedes springsnail is known from a handful of spring-influenced sites in the vicinity of Upper Klamath Lake in Klamath County, Oregon.  Federal lands where the species has been documented include the Winema National Forest and Upper Klamath Lake National Wildlife Refuge.  Possible range also includes Lower Klamath Lake and Tule Lake, California where sites have been documented in the past but have not been relocated and may be extinct.  Substantial range extension is unlikely (Frest and Johannes 1996).  
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Figure 3.  Vicinity map for the Archimedes springsnail (Pyrgulopsis archimedis) as described in Frest and Johannes (1999).
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Figure 4.  Sites where Archimedes springsnails (Pyrgulopsis archimedis) were located, as described in Frest and Johannes (1999).

Habitat Associations:
The Archimedes springsnail is found in large spring outflows and spring-influenced sites near shore in Upper Klamath Lake.   The species prefers sites with gravel-boulder basalt and pumice substrates and few macrophytes.  It grazes on the sides and lower surfaces of larger stones (Frest and Johannes 1996).  
Threats:
From Duncan (2008) and Frest and Johannes (1996):
Habitat loss and pollution are major threats to the Archimedes springsnail.  Habitat loss includes changes in the amount and quality of water at sites as well as the physical alteration of a site by water diversion, trampling of vegetation, etc.  Grazing, recreational use, and invasive species also pose threats to the species.   

Since this snail is an annual species, the entire population may be extirpated if all individuals at an isolated spring site are lost in one incident.  Rare and endemic, each documented site is considered important in order to maintain the current distribution of species locations.     
The major determining factor for the persistence of the Archimedes springsnail at spring sites is perennial water quality.  Any action which reduces the ground water discharge at springs or seeps may result in adverse changes to water chemistry and habitat quality in downstream habitats.  Lowering the water table or diverting the outflow of springs such that sites are dewatered, even temporarily, can kill an entire population.  Capping of springs for irrigation, stock watering and human consumption is becoming increasingly common, and ground water pumping, geothermal projects and other commercial use of water pose threats to the maintenance of a stable water table and natural hydrologic function in these basins.    
Sites may also be degraded by grazing cattle, as a result of trampling, pollution from feces and urine and removal of vegetation.  Recreational use by humans has also introduced exotic species of snails and fish to some spring sites, as well as causing damage from trampling and pollution.    
Sites in rivers and on lake margins may be threatened by impoundments and siltation.  Pollution and nutrient enrichment due to agricultural run-off may affect the growth and health of remaining populations.  Lake and river sites may be adversely affected by fluctuating water levels caused by drought or by draw-downs for irrigation or power generation.   Several spring flows around Upper Klamath Lake have been altered during road construction, altering habitat conditions at snail sites.  Exotic snail species in isolated wetlands is a serious threat, and has resulted in apparent extirpation of native snails at some sites.  
Conservation Considerations:
· Survey and map all Archimedes springsnail occurrences.

· Protect this species’ habitat from further destruction and restore it when opportunities are presented.  

· Minimize or eliminate conversion of habitat for other uses. 

· Monitor and assess activities for impacts on the Archimedes springsnail and its habitat. 

· Monitor the effects of habitat changes on this species.
· Limit agricultural runoff into rivers which may add nutrients and other pollutants to water.  

· Minimize grazing access at known sites to protect from potential habitat damage or impacts to water quality.

· Protect sites from runoff that may contain residue from insecticide or herbicide applications. 
Other pertinent information:

The Archimedes springsnail occurs with several other Species of Special Concern, namely the scale lanx (Lanx klamathensis), Klamath Lake springsnail (Pyrgulopsis n. sp. 1), montane peaclam (Pisidium ultramontanum), nodose duskysnail (Lyogyrus n. sp. 4), Klamath pebblesnail (Fluminicola n. sp. 1), and Klamath Rams-horn (Vorticifex klamathensis klamathensis) (Frest and Johannes 1996).
Even in the best remaining spring pools and spring-fed creeks feeding into Upper Klamath Lake, the Archimedes springsnail seems to be confined to limited areas with the best water quality (Frest and Johannes 1996).   
It is always better to maintain habitat versus allowing it to degrade and then attempting to restore it.  Once a species is lost from a site it is difficult to reintroduce it, and recolonization of isolated wetlands is uncertain at best.  

Survey Protocol

While the Archimedes springsnail was not a Survey and Manage species, the following is a useful reference for conducting surveys of aquatic mollusks.  

Survey Protocol for Aquatic Mollusk Species from the Northwest Forest Plan   Version 2.0 - October 29, 1997
http://www.blm.gov/or/plans/surveyandmanage/SP/Mollusks/acover.htm
Preparer:

Theresa Stone

Umpqua National Forest

December 2009
Edited by:

Rob Huff

FS/BLM Conservation Planning Coordinator

May 2010
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