SPECIES FACT SHEET

Common Name:	Salamander slug, axe-tail slug

Scientific Name: 	Gliabates oregonius    (Webb, 1959)     
			Gliabates oregonia

Phylum:  	Mollusca
Class:  	Gastropoda
Order:	Stylommatophora
Family:	Arionidae


OR/WA BLM and FS Region 6 Units where Suspected or Documented:
Both the Forest Service and BLM have listed the Salamander slug as a Sensitive Species in Oregon.  

The Salamander slug has been documented on two National Forests (MTH, WIL) and one BLM District (SA) in Oregon.  On the Willamette National Forest, it has been detected on all four Districts (Detroit, McKenzie River, Middle Fork and Sweet Home Districts).  It is suspected to occur on two National Forests (SIU, UMP) and on two BLM Districts in Oregon (CB, EU).  


Status:

Natural Heritage Program Rank and Status:
· Oregon State Rank:  S1; critically imperiled 
	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 Salamander slug (Gliabates oregonius) in the United States and Canada.  NatureServe 2009.


Technical Description:
Size:  The salamander slug is very small; mature adults are 12 to 15 mm extended length while in movement; length reduced by approximately 40% after preservation.  It is distinguished from all other previously known arionids by small size, strongly keeled tail with furrows and a mantle covering approximately 60% of the extended body length in live specimens.  In addition, tail is approximately 20% of total body length.  Pneumostome is located in the middle (sometimes slightly posterior) on right side and at bottom of mantle (Young 2009, 2010).  

Coloration:  Head pale grey or translucent tan-white; tentacles dark brown/grey.  The neck is semi-translucent; adults with a distinct white patch (albumen) on right side.  The mantle is tan or pale grey with light blue flecking and dark brown or grey irregular mottling or marbling, with a relatively broad lateral stripe on each side.  Pneumostome located below lateral stripe and surrounded by light grey “halo”.  Sides below mantle pale grey, with or without dark brown or grey markings.  The tail is pale to dark grey with fine white flecking and dark brown or grey markings coincident with furrows; usually with a pale gray stripe on mid-dorsal keel.  The sole is pale grey with scattered white flecks.  Mucus is clear (Young 2009, 2010).   

Additional work is needed to conclusively determine the taxonomy.  This would be the only native North American milacid slug (Frest and Johannes 2000).  
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Figure 2.   Photos of the Salamander slug (Gliabates oregonius).                                                                        Photo on left © 2006 William Leonard; photo on right © 2006 Stephen Dowlan.



Life History:
The biology of this species is not well understood and needs further investigation.  

From Young (2009, 2010):  
This species is currently known from montane areas of the Oregon western slope Cascades in Western Hemlock/Vine Maple Plant Association Series where Douglas-fir (Pseudotsuga menziesii) is a dominant overstory species and minor tree species include western hemlock (Tsuga heterophylla) and vine maple (Acer circinatum).  To date, approximately 100 individuals were detected by Tiffany Young at more than 50 sites on the Willamette National Forest.  All were found in western hemlock-Douglas fir forests where needle litter was almost exclusively Douglas-fir at the micro-site.  Forest age class did not seem to be a factor in detecting this species; detections occurred in forests 25 years to over 150 years in age.  Areas where down wood retained pockets of moisture and where vine maple leaves formed a layer to hold moisture are preferred habitats.  In addition, small topographic depressions where water collects or becomes saturated as the rainy season develops appear to be important microhabitat features.  Detections occurred almost exclusively in semi- to fully saturated needle litter between the most recent and previous year’s needle-duff layers (approximately 1 inch below the surface).  Significant shrub, fern and moss layers were lacking in the areas where detections occurred.  This species was rarely detected in forest stands where either incense-cedar (Calocedrus decurrens) or western red cedar (Thuja plicata) was a dominant tree species.  Though it has been found at the margins of small streams, this species is not associated with seeps or wetlands.  

Young’s (2010) detections have occurred primarily in the fall, but recent spring surveys have detected adults and juveniles in conditions where litter was still saturated due to snowmelt.  Four specimens have been successfully kept in captivity for 17 months (November 2008 to August 2010) and over 20 collected in November 2009 are currently in captivity to document biological and reproductive behavior.  Eggs were documented in February 2009 and March 2010.  The clutch in 2010 contained 12 eggs that were semi-translucent white, oblong and approximately 2 mm long.  Eggs have not hatched as of August 2010 and are thought to be sterile at this time.


Range, Distribution, and Abundance:
The Salamander slug was initially known from only a few sites in western Oregon.  It was first observed on the eastern part of the Coast Range at Alderwood State Park.  The original holotype was collected in the Oregon Coast Range on the “east-bank of the Long Tom River, adjacent to Alderwood State Park,” Lane County, Oregon (Webb 1959).  This site is situated at an elevation of 500 feet, approximately 1200 feet lower than this species is currently known to occur.  Both Tiffany Young and John Applegarth (pers. comm.) independently made several visits to this site and were unsuccessful in locating any specimens of G. oregonius.  The habitat at this location was found to be quite different from that where the salamander slug or “axetails” are currently known to occur (Young 2010).  

A similar or the same taxon was noted from old growth and mature Douglas fir in southern Lane County, at moderate elevations on the western Cascades (John Applegarth, personal communication as cited in Frest and Johannes (2000).  This species was located at more than 50 localities at elevations ranging between 1700-4000 feet in Clackamas, Marion and Linn counties, Oregon in 2008 to 2010 (Young 2010).    

Two voucher specimens from the western slope of the Oregon Cascades in the Mount Hood National Forest were collected during strategic surveys in 2002 (Duncan 2005).  Ten voucher specimens were collected for genetic analysis and to be preserved at Oregon State Arthropod Collections and ten voucher specimens have been sent to Carnegie Museum in Pittsburgh, Pennsylvania for collection (Young 2010).

It is believed that this species may also be found in southwestern Oregon south into northern Douglas County; additional investigation suggests it unlikely that the species would be found much further south.  Since the original site was in the Coast Range, it is conceivable there may be sites in northern Douglas County in both the Coast Range and western Cascades (Frest and Johannes 2000).  Further investigation is needed.     
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Figure 3.  Site location map for the Salamander slug (Gliabates oregonius) in Oregon.  Map includes the type locality (Frest and Johannes 2000) as well as locations from the 2008 BLM Mollusk Database, 2009 BLM Geobob database, and 2008-2010 locations from Tiffany Young (personal communication).

Habitat Associations:
This is a very local endemic of a monotypic genus.  The Salamander slug was first observed in leaf litter under bushes in mature conifer forest at an elevation of 600 feet on the east side of the Oregon Coast Range (Frest and Johannes 2000).  


Threats:
Habitat modification is the major threat to the salamander slug.  In the area where it was first discovered, logging of the surrounding area as well as human use at the site pose threats.  Grazing, agriculture, development, and increasing urbanization in the general area are also cause for concern.  







Conservation Considerations:

· Survey and map all salamander slug occurrences.

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

· Minimize or eliminate conversion of habitat for other uses 

· Monitor activities and assess for impacts on the salamander slug and its habitat. 

· Monitor the effects of habitat changes on this species

· Minimize grazing access at known sites to protect from potential habitat damage. 


Other pertinent information:


Survey Protocol
While the salamander slug was not a Survey and Manage species, the following is a useful reference for conducting surveys of terrestrial mollusks.  

Survey Protocol for Survey and Manage Terrestrial Mollusk Species from the Northwest Forest Plan, Version 3.0 (2003)

http://www.blm.gov/or/plans/surveyandmanage/SP/Mollusks/terrestrial/Mollusk%20document.pdf


From Young (2009, 2010):  
Key features to detect this species:  Western hemlock/Douglas fir stands with vine maple present at an elevation band of approximately 2000-4000 feet.  Forest floor should be free of a thick moss layer and search area should concentrate where vine maple leaves collect into depressions or along downed wood (Douglas fir species).  Fall surveys should be conducted when rainy season saturates the needle duff layer, approximately November through December or after 5-7 days of continuous rain.  Spring surveys should be conducted shortly after snowmelt and near areas where soil moisture is still retained (April through June).  This species may be found outside of the wet season in areas were soil moisture is retained; however, survey efforts should be limited to wet season unless surveyor has a high level of experience.
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