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Scientific Name: Helisoma newberryi (I. Lea, 1858) 
Common Name(s): Great Basin rams-horn  
Phylum: Mollusca
Class: Gastropoda
Order: Basommatophora
Family: Planorbidae

Synonyms: Planorbis newberryi (Lea 1858); Helisoma jacksonense (Henderson, 1932); Carnifex newberryi (Baker 1945)
Conservation Status:
Global Status: G1 (last reviewed 11 May 2009)
National Status (United States): N1 (01 June 2001)
State Statuses: S1 (OR)
(NatureServe 2018)

Federal Status (United States): Not listed (USFWS 2019)
IUCN Red List: Not reviewed (IUCN 2019)

Taxonomic Note: 
1. Burch (1989) cites three subspecies, Helisoma newberryi, Helisoma newberryi jacksonensis (from Henderson, 1932), and Helisoma newberryi occidentale (from Hanna and Henderson, 1934) (NatureServe 2018). Helisoma newberryi newberryi is now called Helisoma newberryi (ITIS 2019; ORBIC 2016).
2. Brim-Box et al. (2005) stated that “although the subspecies Helisoma newberryi newberryi was commonly reported [from sites in the Upper Sacramento Basin] (e.g., Frest and Johannes 1993 and 1995), this subspecies was not recognized by Turgeon and others (1998). The following species were included in the synonymy presented by Taylor (1981): Carinifex ponsonbyi E. A. Smith, 1876; Carinifex occidentalis Hanna, 1924; C. newberryi subrotunda Pilsbry, 1932, and C. newberryi malleata Pilsbry, 1934.” Frest and Johannes (1996) also describe varying thoughts on classification regarding genus, subgenus, and subspecies. 


Technical Description: 
Adult: Freshwater mollusks can be difficult to properly identify due to their small size, the presence of undescribed species at collection sites, and the variability between live and preserved specimens. Frest and Johannes (1999) recommend that species be identified based on fresh shell and body features. Planorbids are diverse and can range in size from 2 to 30 mm (Baker 1945). Species in the family Planorbidae can often only be identified by internal anatomy as shell features may overlap between species (Baker 1945; Hubendick 1955). Planorbid snails have discoidal shells (coiled in one plane) (Burch 1982) and are mostly orb-shaped, wheel-shaped, or disc-shaped (Baker 1945). Their respiratory, excretory, and reproductive systems are sinistral (terminating on the left side) (Baker 1945; Burch 1982). 
The male copulatory organ and radula are the most important structures for phylogenetical studies in Planorbidae; however, this family is morphologically heterogeneous and intraspecific differences in various structures, sometimes contradictory, can make this group very confusing (Hubendick 1955). Planorbid phylogenetic relationships are unclear and additional research and revisions are needed for unresolved taxonomic problems (Frest and Johannes 1995; Albrecht et al. 2007). 
Helisoma newberryi has a rather stout shell, diameter approximately 13 mm; whorls do not increase rapidly in width, but body whorl larger with simple aperture offset downwards at steep angle. Periphery on shoulder is sharply angular, keeled; spire not concave, but slightly convex, open umbilicus (Baker 1945).  
Baker (1945) includes illustrations of the anatomy and shells and describes H. newberryi, under the name Carnifex newberryi, in detail as follows: 
Medium to large, ultradextral, body whorl angulated; spire depressed or elevated, the whorls terraced and angular; base funicular; last whorl broad at the periphery, rapidly attenuated below; aperture triangular, outer lip thin; inner lip with slight callus. When the spire of Carinifex becomes elongated the shell is dextral although anatomically the animal is sinistral like that of Helisoma. 


Life History: 
Adults: Freshwater gastropods are split into two main subclasses: Prosobranchia and Pulmonata. Helisoma spp. fall into the Pulmonata subclass of lung-breathing freshwater aquatic snails. Individuals in this family are littoral, preferring shallow areas less than 2 m (~ 6.5 ft.) deep, but can be found in water up to 5 m (~ 16 ft.) deep. These depths are likely driven by proximity to food sources, such as algae and rooted vegetation (Baker 1945). Helisoma newberryi is unique in the Planorbidae family as it is a detritivore (Frest and Johannes 1998). It prefers muddy substrates and is often found burrowed out of sight in soft mud (Taylor 1981; Frest and Johannes 1998). 
Very little is known about the natural history of this species, which needs further investigation. However, we can infer information specific to the members of the planorbid family and genus Helisoma. Individuals in this family are more tolerant of unfavorable environmental conditions than other mollusks, able to utilize alkaline, saline, or eutrophic waters because of their modified lung (Baker 1945; Frest and Johannes 1993). The individual life span of this species, and for planorbids in general, is unknown; however, 4-5 year life spans have been suggested (Baker 1945). Typically, young and immature planorbids are more active than mature adults (Baker 1945). 
Range, Distribution, and Abundance:
Type Locality: Planorbis newberryi - Klamath Lake and Canoe Creek, California. J.S. Newberry, M.D. (Lea 1858). 
Range: Helisoma newberryi was historically found scattered throughout the Great Basin at large spring complexes in Idaho, Wyoming, Utah, Nevada, California, and Oregon (Johnson et al. 2013). The species is experiencing major declines in distribution and many of these populations are now extinct. Collections by Frest and Johannes and others indicate that few sites survive, and the specialized habitat required by the species suggests that few additional sites will be found (Frest and Johannes 1996). Over 90% of H. newberryi populations are extirpated; remaining populations occur in the Upper Klamath Lake and Pit River drainages in northeastern California and south central Oregon (NatureServe 2018). The populations in Utah, Wyoming, and Idaho are extinct (NatureServe 2018). 
Distribution: The distribution of H. newberryi populations is highly restricted (ODFW 2019). This species is currently found in and around the periphery of the northern Great Basin in Douglas County, Nevada; El Dorado, Lassen, Placer, Shasta, and Siskiyou Counties, California (NatureServe 2018); and Klamath and Lake Counties, Oregon (ORBIC 2016). Helisoma newberryi populations in and near the Klamath River and Williamson River springs are likely extant, especially populations that occur on public lands; however, springs in the Upper Klamath Lake area have been negatively impacted by past dredging and increased eutrophication and sedimentation (Frest and Johannes 1998). The adjacent occurrence records from Hagelstein Park represent the largest single site for H. newberryi (Frest and Johannes 1998). Mollusk surveys from 2007-2010 did not detect this species in Douglas County (Roseburg BLM District) or at additional sites in western Klamath County (Lakeview BLM District) (BLM 2018). Additionally, H. newberryi is not suspected on Lakeview BLM District in Lake County due to a lack of suitable habitat on BLM land in Lake County (Huff 2019, pers. comm.). The nearby Silver Lake occurrence record is vague making the exact location difficult to determine and is likely historic. Silver Lake has historically had fluctuating water levels (e.g., overflow in 1905, dry from 1922-1950, refilled in 1958, dry by 1961) due to permeable zones beneath the lake bed (Phillips and Van Denburgh 1971). It is not likely to experience overflow conditions in the future with the unsaturated permeable zone and irrigation demands (Phillips and Van Denburgh 1971). 
BLM/Forest Service Land: 
Documented: In Oregon, H. newberryi has been found on the Fremont-Winema National Forest in Klamath County.
Suspected: Due to the proximity of records, this species is suspected on the Rogue River-Siskiyou National Forest if suitable habitat exists (in Klamath or Jackson Counties). 
Abundance: Abundance estimates are not available for H. newberryi. Freshwater mussel surveys from 2001, 2005, and 2006 in Lassen National Forest, CA, detected this species at low levels, typically one or two individuals, with the expectation of 23 H. newberryi specimens in 2001 (USFS 2018). Frest and Johannes (1998) suggest this species is uncommon to very rare regionally; however, Upper Klamath Lake surveys found H. newberryi to be abundant at deep water sites, although specific numbers were not reported.


Habitat Associations: 
Planorbids are found in a variety of ecosystems from large lakes to small pools (Baker 1945). Most species in this family prefer freshwater habitats but some species can be found in brackish water. Helisoma newberryi is a local endemic with very specialized and uncommon habitat. It requires well-oxygenated, clean, cold, flowing water supported by larger spring sources and spring-fed pools, lakes, low gradient rivers, and creeks (Frest and Johannes 1998; NatureServe 2018; ODFW 2019). Areas with this species generally have soft substrate and clear, very cold, slowly flowing water. This species is one of the few to be found generally in Upper Klamath Lake. This species prefers muddy environments where macrophytes are present. It is generally found just below the sediment surface as this species typically burrows into soft mud and is a detritus feeder (Taylor 1981; Frest and Johannes 1996).
Helisoma newberryi can also be found in deeper water, ~ 3 m (>10 ft.) (Duncan 2008). Deep water populations differ somewhat in morphology from shallow-water lake and spring populations (Frest and Johannes 1998). According to Frest and Johannes (1996, 1998), H. newberryi can occur with Pisidium ultramontanum, Lanx klamathensis, Juga acutifilosa, Fluminicola seminalis, Pyrgulopsis archimedis, Vorticifex klamathensis klamathensis, or several other endemic mollusks. 
Surveys by Frest and Johannes (1998) in the Upper Klamath Lake Drainage found H. newberryi at sites with the following characteristics: 
· Large, cold spring complexes, creeks, and pools; local Rorippa (yellowcress); abundant Myriophyllum (watermilfoil), Ceratophyllum (hornwort), and Elodea (waterweed) beds in deeper areas, some substantial Chara (stonewort) stands and dense epiphytic algae offshore; mostly mud substrate, with scattered gravel, basalt cobbles, boulders. 
· Spring-fed deep channel with mud over peat substrate with some epiphytic algae, including mats. 
· Large cold lake with mud bottom with scattered rare bedrock (red pumice, basalt) exposures and abundant epiphytic algae; common Ceratophyllum, Elodea, some Lemna trisulca (star duckweed); effectively a limnocrene. 
· Narrow rocky ditch with patches of silt; no macrophytes; uncommon epiphytic algae. 
Threats:
Freshwater gastropods have the highest modern extinction rate of any organism relative to their background extinction rate (Johnson et al. 2013). This is likely a result of their endemism and high susceptibility to habitat loss and degradation due to limited dispersal abilities (Johnson et al. 2013). Habitat loss and pollution are major threats to H. newberryi populations. 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 and other activities (ODFW 2019). Additionally, land use practices, such as dredging, mining, road construction, and others, can cause sedimentation and nutrient inputs that may smother substrates or reduce egg survival (ODFW 2019). The overall threat for this species is high with an estimated long-term declining trend of 70-90% (NatureServe 2018).
Extensive human modification to rather specialized habitat is an ongoing threat to H. newberryi. Water quality, nutrient concentration, sedimentation, eutrophication, grazing, and habitat loss by conversion of springs for livestock and domestic usage are all threats to this species (Frest and Johannes 1998). Most of the large springs along the periphery of Upper Klamath Lake were modified for log transport and are now part of irrigation projects. Cattle grazing near water sources may pollute sites with feces and urine. Many of the springs in the Great Basin and Oregon Interior Basin have seen H. newberryi completely extirpated or reduced due to heavy grazing (Frest and Johannes 1995, NatureServe 2018). 
Lakes with high water quality, typically where spring pools and spring-fed creeks are still present, are capable of supporting the species. Remaining sites are threatened by eutrophication, pollution from urban, agricultural, and industrial use, and habitat modification. Areas with eutrophication or hypoxic events will not support this species; H. newberryi does not occur in areas with dense beds of macrophytes such as Myriophyllum and Elodea (NatureServe 2018). Continuing development threatens existing sites, and some sites may no longer be occupied due to water impoundment and pollution.  


Conservation Considerations:
Research: Research is needed to assess H. newberryi distribution and to determine species-specific habitat requirements (ODFW 2019). Additional species-specific information, including basic biology and life history traits, as well as monitoring population status (density and abundance), distribution, habitat quality, and trends could help benefit the conservation efforts for this species. Research is needed to assess the tolerance range of this species to environmental change.
Inventory: Survey and map all H. newberryi occurrences. Surveys for this species could occur at known sites in and near Upper Klamath Lake, Klamath River, Link River, Lake Ewauna, and Williamson River, and at additional suitable habitat in the area of known populations, including freshwater spring complexes in Klamath and Jackson Counties, Oregon.
Management: 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 H. newberryi populations 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 from potential habitat damage or impacts to water quality. Maintain suitable water flow and quality by preventing or mitigating water diversions, dredging, etc. that could potentially increase sediment or nutrient levels (ODFW 2019). 


Version 2: 
Prepared by: Katie Hietala-Henschell
The Xerces Society for Invertebrate Conservation
Date: May 2019

Reviewed by: Candace Fallon
The Xerces Society for Invertebrate Conservation
Date: June 2019

Version 1: 
Prepared by: Theresa Stone
Umpqua National Forest 
Date: December 2009

Reviewed by: Rob Huff
Forest Service Region 6 and BLM Oregon/Washington
Date: May 2010


Recommended citation: 

Hietala-Henschell, K., T. Stone, and R. Huff. 2019. Interagency Special Status/Sensitive Species Program (ISSSSP) Species Fact Sheet: Helisoma newberryi. USDA Forest Service Region 6 and USDI Bureau of Land Management Oregon State Office. 18 pp. Available at: https://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml       

ATTACHMENTS:
(1) References 
(2) List of pertinent or knowledgeable contacts 
(3) Map of known records in Oregon
(4) Photographs of this species
(5) Survey protocol, including specifics for this species
ATTACHMENT 1: References
Albrecht, C., K. Kuhn, and B. Streit. 2007. A molecular phylogeny of Planorboidea (Gastropoda, Pulmonata): insights from enhanced taxon sampling. Zoologica Scripta. 36(1): 27-39
Baker, F.C. 1945. The Molluscan Family Planorbidae. University of Illinois Press, Urbana, Illinois. 530 pp. (contains best description and photos)
Burch, J.B. 1982. Freshwater snails (Mollusca: Gastropoda) of North America. United States Environmental Protection Agency (EPA). EPA – 600/3-82-026
Burch, J.B. 1989. North American freshwater snails. Society for Experimental and Descriptive Malacology – University of Michigan, Ann Arbor, MI. 2(6):1-82
Frest, T.J. and E.J. Johannes. 1993. Mollusc species of special concern within the range of the Northern Spotted Owl. Final Report: Forest Ecosystem Management Working Group USDA Forest Service, Portland OR. 145 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. 1996. Fresh Water Mollusks of the Upper Klamath Lake Drainage, Oregon. 1996 yearly report to Oregon Natural Heritage Program. Deixis Consultants, Seattle, Washington. 
Frest, T.J. and E.J. Johannes. 1998. Fresh Water Mollusks of the Upper Klamath Lake Drainage, Oregon. 1998 yearly report to Oregon Natural Heritage Program. Deixis Consultants, Seattle, Washington. 
Frest, T.J. and E.J. Johannes. 1999. Field guide to survey and manage freshwater mollusk species. Field guide: USFWS Regional Ecosystem Office and the USDI BLM Oregon State Office. Portland, OR.  
Hubendick, B. 1955. Phylogeny in the Planorbidae. Transactions of the Zoological Society of London. 28(6): 453-542. 
Huff, R. 2019. Personal Communication between Rob Huff, Conservation Planning Coordinator, Interagency Sensitive and Special Status Species Program (ISSSSP) Forest Service Region 6 and BLM Oregon/Washington and Katie Hietala-Henschell, the Xerces Society. July 22, 24.
[ITIS] Integrated Taxonomic Information System. 2019. ITIS Report: Helisoma newberryi (I. Lea, 1858) TSN 76615. Accessed: 12 March 2019. Available at: http://www.itis.gov 
[IUCN] International Union for Conservation of Nature. 2019. The IUCN Red List of Threatened Species. Version 2018-2. http://www.iucnredlist.org Downloaded on 12 March 2019.
Johnson, P.D., A.E. Bogan, K.M., Brown, N.M. Burkhead, J.R. Cordeiro, J.T. Garner, P.D. Hartfield, D.A.W. Lepitzki, G.L. Macki, E. Pip, T.A. Tarpley, J.S. Tiemann, N.V. Whelan, and E.E. Strong. 2013. Conservation Status of Freshwater Gastropods of Canada and the United States. Fisheries. 68(6): 247-282. 
Lea, I. 1858. Descriptions of two Helix and two new Planorbis. Proceedings of the Academy of Natural Sciences of Philadelphia. 10:41. Available at: https://www.biodiversitylibrary.org/page/47535758#page/61/mode/1up
NatureServe. 2018. Helisoma newberryi (I. Lea, 1858). Version 7.1 (2 February 2009) Data last updated March 2018. Accessed 4 March 2019. Available at: http://explorer.natureserve.org/index.htm
[ODFW] Oregon Department of Fish and Wildlife. 2019. The Oregon Conservation Strategy: Great Basin Ramshorn [online resource]. Accessed 27 March 2019. Available at: http://www.oregonconservationstrategy.org/strategy-species/great-basin-ramshorn/
[ORBIC] Oregon Biodiversity Information Center. 2016. Rare, threatened and endangered species of Oregon. Institute for Natural Resources, Portland State University, Portland, Oregon. 130pp.
Phillips, K.N. and A.S. Van Denburgh. 1971. Hydrology and geochemistry of Abert, Summer, and Goose Lakes, and other closed-basin lakes in South-Central Oregon. Geological survey professional paper 502-B. USGS Water Resources Division Rolla, MO. Received Jan 18 1972. 94 pp. Available at: https://pubs.usgs.gov/pp/0502b/report.pdf
[USFWS] United States Fish and Wildlife Service. 2019. Environmental Conservation Online System (ECOS). Online database. Available at: https://ecos.fws.gov/ecp0/reports/ad-hoc-species-report-input 
[USFS] United States Forest Service. 2018. Invertebrate Database. Database provided by Carol Hughes, USFS, to Candace Fallon, the Xerces Society, September 2018.
Taylor, D. 1981. Freshwater mollusks of California: a distributional checklist. California Fish and Game 67: 140-163. Baker, F.C. 1945. The Molluscan Family Planorbidae. University of Illinois Press, Urbana, IL. 530 pp.
Map references: 
[BLM] Bureau of Land Management. 2018. GeoBOB GIS export provided to Candace Fallon, the Xerces Society, by Chelsea Waddell, BLM Regional GeoBOB and ARIMS Data Coordinator, September 2018.
Frest, T.J. and E.J. Johannes. 1998. Fresh Water Mollusks of the Upper Klamath Lake Drainage, Oregon. 1998 yearly report to Oregon Natural Heritage Program. Deixis Consultants, Seattle, Washington. 
[GBIF] Global Biodiversity Information Facility. 2019. GBIF secretariat 2017. GBIF Backbone Taxonomy. Checklist dataset. Available at: http://www.gbif.org/species 
[ORBIC] Oregon Biodiversity Information Center. 2018. ORBIC invertebrate GIS export provided to Candace Fallon, the Xerces Society, by Lindsey Wise, Oregon State University ORBIC Biodiversity Data Manager, October 2018.
[USFS] United States Forest Service. 2018. Invertebrate Database. Database provided by Carol Hughes, USFS, to Candace Fallon, the Xerces Society, September 2018.
[WMSDB] Worldwide Mollusc Species Data Base. 2019. Online database. Accessed March 2019. Available at: http://www.bagniliggia.it/WMSD/HtmSpecies/3672650010.htm
ATTACHMENT 2: List of pertinent, knowledgeable contacts
Ed Johannes, Deixis Consultants, Seattle-Tacoma, WA
Robert Hershler, Research Zoologist Emeritus, Smithsonian National Museum of Natural History, Washington DC.

ATTACHMENT 3: Map of known Helisoma newberryi records in Oregon 
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Known records of Helisoma newberryi in Oregon, relative to Forest Service and BLM land. 
ATTACHMENT 4: Photographs of this species 
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Photos of H. newberryi, left shell has a diameter of 13 mm. Photo by Sheila Nadimi, used with permission. 
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Photo of five day old Helisoma eggs. Images used with permission from FWGNA Project. Image available at: http://www.fwgna.org/index.html






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

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 web page: 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: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml 





Species-specific survey details, including:

Helisoma newberryi

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 (e.g., rivers, streams, springs, and seeps). 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. Duncan (2008) outlines methods appropriate for typical aquatic habitats. Live H. newberryi were only found from deeper water, greater than 3 m (~10 ft.) deep, which may require diving equipment (Duncan 2008). 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 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: The habitat for H. newberryi consists of springs and spring influenced water bodies, including larger lakes, slow rivers, and spring-fed creeks. Individuals are likely to be found on or in oxygenated mud substrates or in deeper waters (>10 ft.). Helisoma newberryi has been documented in and around Upper Klamath Lake and Williamson River springs; surveys could occur at these known sites and at additional sites with suitable habitat adjacent to areas of detection. Due to the proximity of records, surveys could occur on suitable habitat on the Rogue River-Siskiyou National Forest (in Klamath or Jackson Counties).

When: Sampling in springs can be conducted any time of year but is recommended early to mid-summer except in grazed areas or areas that may experience late-season impacts. 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 not occur during the coldest months to improve detection of bottom-dwelling species. These and other recommendations are outlined further in Duncan 2008. Surveys might be most successful if conducted from April through October, in line with previous records of H. newberryi. 

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: http://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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