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Preface: 
Converting Survey and Manage Management Recommendations into Conservation Assessments 
Much of the content in this document was included in previously transmitted Management 
Recommendations developed for use with Survey and Manage Standards and Guidelines. With the 
removal of those Standards and Guidelines, the Management Recommendations have been reconfigured 
into Conservation Assessments to fit Special Status/Sensitive Species Program (SSSSP) objectives and 
language. Changes include: the removal of terminology specific to Survey and Manage Standards and 
Guidelines, the addition of Oregon Natural Heritage Information Center ranks for the species, and the 
addition of USDA Forest Service and USDI Bureau of Land Management (BLM) Special Status/Sensitive 
Species status and policy.   Habitat, range, and taxonomic information have also been updated to be 
current with data gathered since the Management Recommendations were initially issued.  The 
framework of the original document is maintained in order to expedite getting this information to field 
units. For this reason this document does not entirely conform to recently adopted standards for the 
Forest Service and BLM for Conservation Assessment development  in Oregon and Washington. 

Assumptions about site management 
In the Final Supplemental Environmental Impact Statement (FSEIS) and Record of Decision (ROD) to 
Remove or Modify the Survey and Manage Standards and Guidelines (USDA and USDI 2004), 
assumptions were made as to how former Survey and Manage species would be managed under Agency 
Special Status/Sensitive Species policies. Under the assumptions in the FSEIS, the ROD stated “The 
assumption used in the final SEIS for managing known sites under the Special Status Species Programs 
was that sites needed to prevent a listing under the Endangered Species Act would be managed. For 
species currently included in Survey and Manage Categories A, B, and E (which require management of 
all known sites), it is anticipated that only in rare cases would a site not be needed to prevent a listing….  
Authority to disturb special status species sites lies with the agency official who is responsible for 
authorizing the proposed habitat-disturbing activity.”  Prior to removal of the Survey and Manage 
Program, this species was in Category A.    

Management Considerations 
Within the following Conservation Assessment, under the “Management in Species Habitat Areas” 
section, there is a discussion on “Management Considerations.”  “Management Considerations” are 
actions and mitigations that the deciding official can utilize as a means of providing for the continued 
persistence of the species’ site.  These considerations are not required and are intended as general 
information that field level personnel could utilize and apply to site-specific situations.  Management of 
the species covered in this Conservation Assessment follows Forest Service 2670 Manual policy and 
BLM 6840 Manual direction. (Additional information, including species specific maps, is available on 
the Interagency Special Status and Sensitive Species website.) 
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EXECUTIVE SUMMARY
 

Species: Oreohelix new species 1 (Chelan Mountainsnail) 

Taxonomic Group:  Mollusk (Phylum Mollusca , Class Gastropoda, Subclass Pulmonata, Order 
Stylommatophora, Family Oreohelicidae).    

Management Status: Forest Service Region 6 Sensitive Species. Washington Natural Heritage 
Information Center gives this species Global ranking G1, State ranking S1 (Critically imperiled globally 
and within the state because of extreme rarity or because it is somehow especially vulnerable to extinction 
or extirpation). 

Range:  The Chelan Mountainsnail is currently known from northeastern Chelan County, Washington. The 
eastern boundary of the accepted range is the Columbia River, the northern boundary is the shore of Lake 
Chelan, the western boundary the line between the Douglas fir and grand fir forest series, and the southern 
boundary is the Wenatchee River. It has been recorded in the Okanogon/Wenatchee NF (Methow Valley RD 
south of route 20, Chelan RD, Entiat RD, Leavenworth RD). 

Specific Habitat:  This species has been found in two types of habitats broadly described as: (1) in schist 
talus, and (2) in litter or under shrubs in and adjacent to open dry forest stands with pinegrass or elk sedge 
understory.  The typical site occurs within concave landforms that accumulate and maintain moisture 
more efficiently than the surrounding landscape.  Elevations range from 365 to 800 meters (1200 to 2600 
feet); aspect of the sites is variable. Their foods and range of environmental tolerances are not known.   

Threats:  The following events or activities in occupied habitats may threaten existing populations of the 
Chelan mountainsnail:   
· Natural habitat disturbances - wildfire, landslides, and floods, which may be aggravated by past 

management practices. 
· 	 Human caused habitat alterations or site disturbances, i.e., talus removal, road construction and 

maintenance, some logging practices, heavy grazing, off-road vehicle use, and other range 
management and recreation activities.   

· Activities that compact or otherwise disturb the soil, rock, ground cover, or certain vegetation, or 
which alter temperature or moisture regimes of the habitat.   

· Activities that create barriers to dispersal within or between populations within 200 feet of each 
other. 

Management Considerations:   Manage populations to minimize direct and indirect adverse impacts of 

fire, herbicide applications, and further habitat degradation or fragmentation.  Consider managing areas of 

occupied habitat for: 

· Native grass and sedge cover, and scattered shrubs. 

· Overstory cover for maintenance of ground-level temperatures and humidity.  

· Maintenance of natural soil texture, temperature, and moisture. 

· Within Species Habitat Areas, avoid burning, heavy grazing, OHVs, heavy equipment, and other 


activities that may compact soils or disturb ground cover.  
· Retention of small and large woody debris, and rocks, including talus.  
· Protection of Species Habitat Areas from intense wildfire by managing fuels with hand and 

mechanical treatments and prescribed burning as appropriate.  
· Avoidance of further fragmentation of small populations.    
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· 	 Control of noxious weeds, using mechanical methods where possible, but use herbicides, if 
needed, during dry seasons when snails are not on the surface.   

Information Needs: 
· 	 Where do other populations of the Chelan Mountainsnail occur?  How extensive are habitat 

areas? What is the actual range? 
· 	 What amount of connectivity or interaction occurs between sites or populations?  What 

conditions present barriers to interactions within or between populations?   
· 	 What are essential habitat components for this species [soil type, pH, temperature, moisture 

regime, ground cover (i.e., rock, woody debris, litter), canopy cover, specific plants]? 
· 	 What are the foods of this species? 
· 	 Where are the young deposited; do they require specific conditions to survive?   
· 	 Do populations still survive in the sites burned in the Tyee Fire?  Will they recover as habitat 

recovers? 
· 	 Since the Chelan Mountainsnail is an undescribed species, would a DNA study assist in clarifying 

species of Oreohelix within the range? 
· 	 What is the effect of fire on this species and their habitats? 
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I. NATURAL HISTORY 

A. Taxonomic/Nomenclatural History 

Phylum: Mollusca  Mollusks 
Class: Gastropoda Snails and Slugs 
Subclass: Pulmonata  Air breathing gastropods 
Order: Stylommatophora  Terrestrial Pulmonates (most) 
Family:  Oreohelicidae Mountainsnails 

Pilsbry (1939) had retained the family name of Camaenidae (Von Mollendorff 
1898), but had suggested 2 subfamilies, Ammonitellinae and Oreohelicinae.  The 
family Oreohelicidae, was adopted by C. B. Wurtz in 1955. 

Oreohelix (Oreohelix) n. sp. 1 (new species 1), the Chelan Mountainsnail, was 
informally recognized by Frest and Johannes (1993, 1995) but has not yet been 
formally named and described.  Being the only Oreohelix in the analysis for the 
Northwest Forest Plan (USDA, Forest Service, and USDI, Bureau of Land 
Management, 1994a), it was simply called Oreohelix n. sp. in those and 
subsequent government documents.  However, as Frest and Johannes (1995) have 
discussed other new species of Oreohelix, it would be prudent to retain "n. sp. 1" 
as the name currently used until a formal name is published.   

The species was apparently first reported as "a totally different race . . . ." (Smith 
1937). Dr. Terrence Frest rediscovered it in the Twentyfive Mile Creek area near 
the southwest shore of Lake Chelan, and suggested the common name Chelan 
Mountainsnail (Frest and Johannes 1993). No type locality, or formal name has 
been designated, since the species description has not yet been published. 

“Many of the species of Oreohelix are extremely variable in size, height of spire, 
degree of carination, width of umbilicus and in color.  It would be easy to select 
shells from single colonies showing differences such as in any other genera of 
helices would be thought specific.”(Pilsbry, 1939) 

B. Species Description 

1. Morphology 

The soft anatomy of the Chelan Mountainsnail has not yet been described. 
The shell of the species was described by Frest and Johannes as follows: 
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"Key Characteristics: A medium-sized (to 18 mm diameter) species with 
up to 4 ½ whorls. Spire moderately tall depressed conic, somewhat as in 
Oreohelix variabilis. Typical two brown color bands are developed; as is 
common for many Oreohelix, the rest of the shell is dirty white; neanic 
shell surface moderately evenly striate radially throughout, with weak 
periostracal lirations appearing late on the embryonic shell present on both 
surfaces (dorsal and ventral) to adulthood. Aperture rounded, not 
appreciably thickened, and only slightly oblique; last quarter whorl only 
slightly or not at all deflected; lip not reflected or expanded; parietal callus 
very thin. Umbilicus (the central hole in the bottom of the shell 
surrounded by the spiral whorls) moderate in size, about 1/4 shell 
maximum diameter, deep." 

Similar species are primarily other Oreohelices.  Oreohelix variabilis with 
which Frest and Johannes compared the Chelan Mountainsnail, is an 
Oregon species, not found in the same area.   Oreohelix junii occurs in the 
same area as the Chelan Mountainsnail, and they could be found together. 
The shape and texture of the shells of these two species differ enough that 
they can be easily separated. The spire of O. junii is distinctly lower. It is 
more loosely coiled and has a more open umbilicus.  The peripheral bands 
on O. junii are often faint or broken. Growth wrinkling on the shell of O. 
junii is apparent but low, the shell being relatively smooth, although with 
a chalky feel from its highly calcareous content.   

Another, apparently undescribed species of Oreohelix (the Mad River 
Mountainsnail) was found within the same range as the Chelan 
Mountainsnail by Burke in 1996. This snail is similar in shape to O. junii, 
but with very coarse growth wrinkling and spiral striae, and a smaller 
umbilicus as a result of a more tightly coiled shell.   

The range of the Chelan Mountainsnail lies between that of the Yakima 
Mountainsnail (Oreohelix n. sp. 2) of Frest and Johannes (1995), and the 
Rocky Mountainsnail (Oreohelix strigosa Gould, 1846). Although, the 
ranges of neither of these is known to overlap that of the Chelan 
Mountainsnail, they more closely resemble it than either of the two 
species that occur within its range. The Yakima Mountainsnail, ". . . has 
an angular periphery; is larger, has a smaller umbilicus; and lacks 
periostracum-fringed lirations".  For further comparison with the Yakima 
Mountainsnail see Frest and Johannes (1995), and for the Rocky 
Mountainsnail see Pilsbry (1939). 

In a document written to clarify the distinctions between various taxa 
within the range of this species, Dr. Paul Hohenlohe, Regional 
Interagency Malacologist, stated that “Several variants in the region are 
best assigned to the taxon Oreohelix n.sp. 1 under current taxonomy, 
including ones from Crum Canyon, Tiny Canyon, Mad River, and into the 
Tillicum area.  Other variants are best assigned to the described species O. 
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junii or O. strigosa, and some do not easily fit any currently recognized 
taxon. One zone of overlap between Oreohelix n. sp. 1 and O. strigosa 
appears to be the Tillicum area; otherwise populations appear to be more 
or less geographically separate”. This document describes in detail the 
locations of these variants and provides morphological characteristics used 
to distinguish between them (Hohenlohe, 2003). 

2. Reproductive Biology 

Nearly all of the land snails in the Pacific Northwest, including the 
oreohelices, are hermaphroditic, having both male and female organs.  
Reproduction in the Oreohelix (subgenus Oreohelix) is viviparous (more 
probably ovoviviparous), in which the eggs hatch before leaving the 
uterus of the parent (Pilsbry 1939; Bequaert and Miller 1973). This is 
apparently an adaptation to arid climates where small, thin shelled eggs 
may not survive to hatch.   

The following findings have been reported for certain land snails, but have 
not been tested for the oreohelices.  Self- fertilization has been 
demonstrated in some species, although cross- fertilization is the norm.  It 
has been found that some snails, having once mated, will only mate again 
with a different partner in the near future. The importance of these 
observations is apparent when considering them as adaptations for 
survival in small or scattered populations but to avoid or reduce 
unnecessary inbreeding. 

3. Ecology 

"They [Oreohelix as a genus] are calciphilous [calcium loving], most of 
them restricted to limestone outcrops and their vicinity."  Limestone is 
usually apparent in the areas where they are found. In the few instances 
that they were found in the absence of limestone, it was assumed that, ". . . 
the soil or rock must have contained a fair percentage of lime . . . ." 
(Henderson and Daniels 1916). 

"As a general rule the oreohelices live near the surface, with a single 
stone, a bit of bark or a few leaves for cover . . . .  The opaque whitish and 
earthy texture of Oreohelix shells of the semiarid states is a protective 
adaptation to the strong light of a high country with little shade. It is a 
character common to snails exposed to strong insolation all over the 
world" (Pilsbry 1939:415). 

The thick, whitish shell of the oreohelices is apparently an adaptation to 
arid areas for retaining body moisture and reflecting solar radiation.  
Oreohelices also form an epiphram (a layer of fibrous material secreted by 
the mantle) over the aperture to seal it against water loss.  The epiphram is 
often enhanced by sealing the aperture against the surface of a rock in a 
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cool protected location. 

Specifically, habitat of Oreohelix n. sp. 1 is in open Douglas-fir plant 
associations. These snails may be found under the litter of pinegrass or 
elk sedge, where they apparently find food within the duff layer. What 
they are eating is not known, but specimens kept for over a year in 
captivity appeared to regain their vigor when pine grass litter and duff 
were added to their container. Aestivation refugia sites are assumed to be 
located under more stable rock schist and woody debris.This species is the 
only gastropod that inhabits the grassy understory component of the 
Douglas-fir/pinegrass plant associations where they are found. Although, 
the small, western glass-snail, Vitrina pellucida, is sometimes found 
among the stems or dead leaves under shrubs near the same sites, ecology 
of the two species is obviously very different. The relatively large, thick-
shelled Oreohelix is adapted to the outwardly appearing dry conditions of 
these sites, where few other animals are found other than arthropods that 
function as decomposers.   

C. Range, Known Sites 

Oreohelix n. sp. 1 is a local endemic of the eastern foothills of the Cascade Range 
in central Washington.  Its known range covers about 70,000 hectares (270 square 
miles, or 174,000 acres) in eastern Chelan County.  

Sites of current and past known occurrences are all scattered within an area 
roughly bounded by the Columbia River on the southeast, and following Lake 
Chelan northwesterly to include the Twentyfive Mile Creek drainage, then 
southwesterly to Tyee Mountain, then southerly to Chumstick Mountain, and 
following the ridge southerly and southeasterly to Burch Mountain, then southerly 
to the confluence of the Wenatchee and Columbia Rivers.   

Within this area this snail has been found at approximately 97 sites from about 
one-fourth acre to 10 acres in size. Seven of those sites were destroyed in the 
1994 Tyee Fire. As of January 1999, no living specimens have yet been found at 
those burned sites since that fire. The remaining sites occur in 3 areas not burned 
in recent years. Most of these sites are from one-quarter to about three acres in 
size and occur within a quarter section of unburned Douglas-fir forest in Crum 
Canyon. Other sites have been found in Swakane Canyon, another forested 
drainage about 10.5 miles southwest of the first, and the original site (impacted by 
road reconstruction and condition not currently known) is approximately 20 miles 
to the north along the county road above Lake Chelan in the Twentyfive mile 
Creek area. 

Of the above sites, two living populations of the Chelan Mountainsnail are 
currently known in Crum and Swakane Canyons, with a possible third at the 
original Lake Chelan site. The natural environment appears similar along the 
Columbia River south and westward to the Wenatchee River and for some 
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distance northward into Okanogan County but, at this time, this species has not 
been found outside of the Entiat and Chelan Ranger Districts. 

The exact location from which Smith (1937) found Oreohelix, presumed to be 
Oreohelix n. sp. 1, is not known except to be "Farther up the river, on the steep 
slope bordering Lake Chelan" (Frest and Johannes 1995). Branson (1980) 
reported 8 "Oreohelix strigosa" (more likely to be the Chelan Mountainsnail) at 
Lake Chelan State Park. Terrence Frest (Personal communication) recognized 
Oreohelix n. sp. 1 as an undescribed species when he found it in the Twentyfive 
Mile Creek area above the southwest shore of Lake Chelan. Shells confirmed as 
this snail by Frest were found in 7 more locations by personnel of the Entiat 
Ranger District following the 1994 Tyee Wildfire.  One shell from a nearby site 
on the Chelan Ranger District is similar to this species but diverges enough to 
make its identification questionable.  The two living populations in Crum and 
Swakane Canyons were found in the fall of 1997 and summer of 1998.   

D. Habitat Characteristics and Species Abundance 

1. Habitat Characteristics 

The Chelan Mountainsnail has been found associated with two sets of 
environmental conditions as discussed below.  Their foods and ranges of 
environmental tolerances are not known.   

Frest and Johannes (1995) reported: 

At the Twentyfive Mile site near Lake Chelan, "This species is 
found associated with large-scale E-facing schist talus in Douglas-
fir forest at a moderate elevation.  Bryophytes, liverworts, and 
Seligeria, as well as Physocarpos, Sorbus, grasses, and Heuchera 
are frequent on the talus. Surrounding forest consists of mature to 
young Pseudotsuga menziesii, as well as a significant deciduous 
shrub and forb component.  Associated large land snails include 
Monadenia fidelis fidelis." Elevation is 378 meters (1240 feet).   

During 1995, biological surveys were done for fire recovery 
environmental assessments within the 1994 Tyee Fire area.  During these 
surveys, shells resembling the Chelan Mountainsnail were found at eight 
locations. The shells from seven of those sites were confirmed to be of 
this species by Terrence Frest. The one shell available from the eighth site 
diverged enough that Dr. Frest believed that additional specimens would 
be required to determine the species.  Three of the sites were relocated and 
examined for habitat characteristics.  These sites were in a forest edge 
(arid transition) situation. The plant associations most closely resembled 
Ponderosa pine/Pinegrass-Bluebunch Wheatgrass, Douglas-fir/Bearberry-
Bitterbrush, and Douglas-fir/Pinegrass-Elk Sedge (see Appendix A for list 
of species names).  The sites were on the upper convex slopes near the 
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tops of small ridges, generally at 610 to 790 meters (2000 to 2600 feet) 
with a mean of 700 meters (2300 feet) elevation.  The microsites were 
often in a depression, such as a small draw or bench.  Aspect was variable. 
 Accumulations of shells were generally found in or near patches of 
pinegrass. Monadenia fidelis was not nor would it be expected to be 
found on these sites that are dryer and less vegetated than its normal 
habitat. Oreohelix junii and other Oreohelix and Cryptomastix have been 
found among talus on some of the lower slopes and in canyons in the 
vicinity, and the western glass-snail, Vitrina pellucida, occurs among 
deciduous leaves under shrubs on nearby slopes. No other gastropods 
were found directly associated with the same habitat as this new species of 
Oreohelix in these non-talus sites. 

A living population of the Chelan Mountainsnail was discovered in the 
fall of 1997 in Crum Canyon where many more sites have now been 
found. These occupied sites are in a Douglas-fir/pinegrass plant 
association with ponderosa pine and Douglas-fir overstory, and pinegrass 
and/or elk sedge understory. The overstory is generally recognizable in 
that it is of larger more well spaced trees in a slightly better growing site 
than the surrounding forest (or a site that was not destroyed by the last 
major wildfire).  Thus the more open canopy allows for a more lush grass 
understory. These sites are usually in a 1st order draw, or other 
depression in the landscape where vegetation is greener and more lush, 
indicating a slightly greater moisture accumulation.  The snails were most 
often found between the litter and duff layers under healthy patches of 
pinegrass or elk sedge. They are also often under or near a service berry 
shrub. Shells were also found within a bitterbrush/bluebunch wheatgrass 
stand within 150 feet of the forest edge, generally under the shrubs. 

In summary, habitat for this species appears to be in arid transition forests 
(i.e., Ponderosa pine/Pinegrass-Bluebunch Wheatgrass, Douglas
fir/Bearberry-Bitterbrush, and Douglas-fir/Pinegrass-Elk Sedge plant 
associations) and sometimes a short distance into adjacent shrub/steppe 
communities.  They are usually in the more mature stands with relatively 
dense low vegetation understory (i.e., pinegrass, elk sedge), a good layer 
of litter and duff, and scattered shrubs (e.g., service berry), or in talus. 
They may be found between the litter and duff layers, under small or large 
woody debris or on or between rocks imbedded in the ground.  It is 
unknown where they aestivate or hibernate and where the young are 
deposited, but uncompacted soils and cover objects on the sites are 
assumed to be important for these purposes.    

Limestone, which is generally recognized as important to oreohelices, has 
not been identified as a significant component of this species’ habitat.  
However, this habitat occurs in timber/grassland transition where 
grassland soils would be expected to be more basic than those in more 
dense forests. Also, light lime deposits can be found on some of the rock 
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outcrops in the area and, since the shells of this species are highly 
calcareous like others of the genus, this requirement may be provided in 
the soil, as suggested by Henderson and Daniels (1916). 

2. Species Abundance 

Oreohelix n. sp. 1 is a newly recognized, local endemic that has been 
found within an area of about 70,000 hectares (270 square miles, or 
174,000 acres) in eastern Chelan County, Washington.  Known surviving 
populations of the Chelan Mountainsnail are rare, occurring within 
relatively small, scattered locations within the restricted range of the 
species. There are a total of 57 locations currently recorded in the 
Interagency Species Database as of September, 2005.  An additional 40 
sites have been located in 2005 during project surveys, but have not been 
entered into the database. Most of the sites are scattered, ranging from 
less than one acre to a few acres in size, and contain only one individual. 
However, initial surveys conducted by the Wenatchee NF during 2005 
prior to a fire treatment project resulted in 186 individuals from 18 
separate plots in the vicinity of previously documented sites, suggesting 
that local populations may be somewhat more numerous than previously 
expected. The original site near Lake Chelan reported by Frest and 
Johannes (1993), ". . . has been reduced by talus removal and road 
building" (Frest and Johannes 1995). Seven known sites were burned in 
the 1994 Tyee Fire, and survival of this snail has not yet been determined 
within those areas. The two newly discovered living populations in that 
area are in green forested areas that were skipped over by wildfires in 
recent years. Random grid surveys across the Northwest Forest Plan area 
in Oregon and Washington, conducted under the Survey and Manage 
program, did not locate this species in any of 498 plots searched. 

II. CURRENT SPECIES SITUATION 

A. Status History 

According to the FEMAT report, the mollusk assessment suggests that the options 
considered in the outcome assessment were less effective in providing for 
mollusks than for any other species group. High degrees of endemism, rareness, 
and habitat specialization account, in part, for the low ratings. Under the selected 
management option (Option 9), there would be a 32% probability that the species 
would be well-distributed across Federal lands, a 27% probability that the species 
would remain viable but with gaps in distribution, a 30% probability that 
populations would be restricted to refugia, and a 12% probability that it would be 
extirpated (FEMAT Table IV-22). 

It was considered to be a rare species under Survey and Manage Category A, 
based on the low number of occurrences, its low detection rate in suitable habitat 
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and its small range.  In 2004, Region 6 of the Forest Service classified this species 
as Sensitive. The Washington Natural Heritage Information Center list gives the 
species Global rank G1, and State rank S1 (Critically imperiled globally and 
within the state because of extreme rarity or because it is somehow especially 
vulnerable to extinction or extirpation). 

B. Major Habitat and Viability Considerations 

Populations of the Chelan Mountainsnail are small and scattered.  The only 
known means of dispersal for this species is slow (at a snail’s pace), and may be 
hindered by natural and created barriers (i.e., streams, roads, unsuitable habitat).  
The dry, powdery texture of the substrate resulting from effects of frequent fire 
may reduce mobility of these snails for several years.  For these reasons, isolation 
of populations, even in adjacent valleys, seems to be typical.  This situation may 
help to explain the numerous morphological variants found in the region, and 
forms one of the largest concerns for persistence of the species. 

The Chelan Mountainsnail occurs in an area that burned naturally at relatively 
short intervals. Prior to federal land fire suppression policies being implemented, 
these forests were under a low intensity fire regime, burning often enough to keep 
fuel accumulations low so fires were generally not severe, but fire protection over 
most of the past century has allowed fuels to accumulate so that wildfires in the 
area may be large, intense, and devastating to certain sensitive organisms.  The 
Wenatchee National Forest is attempting to return these ecosystems to a natural, 
low intensity fire regime, but prescribed fire in these areas of accumulated fuels, 
is likely to burn much hotter than historically.  Another concern is for the season 
at which prescribed fire would be used to manage these forests.  During spring 
and fall, when prescribed burning would be implemented, is when these snails 
would be on the surface. During the dry summer seasons, when natural burns 
most frequently occurred, the snails were likely in aestivation, possibly 
underground, and protected from the heat of the fire.  Nothing is currently known 
of the aestivation or hibernation habits of these snails, nor of the habitat used 
during those periods. 

If self-fertilization occurs in this species, it would provide a means for 
perpetuating the species in small, low density populations.  However, self-
fertilization would increase inversely to population density, increasing effects of 
inbreeding in small subpopulations.  While inbreeding must be tolerated to an 
extent within self-fertilizing species, it should not be discounted as insignificant if 
population numbers remain low for extended periods.  Therefore, it is important 
not to further decrease populations or fragment these small habitat areas.   

The number of population sites required to maintain species viability is unknown, 
however, it can be assumed that the likelihood of species viability increases with 
the number of populations, increasing opportunities for interaction between 
populations. The historic distribution pattern for this species is thought to be 
related to the occurrence of frequently burned pine grass habitats which were 
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probably more abundant and inter-connected than they currently are.  Landscape 
management which maintains a distribution of populations and suitable habitat in 
a pattern similar to, or stable but altered from, the historical distribution pattern is 
thought to be necessary for species persistence by providing habitat of sufficient 
quality, distribution, and abundance to allow the species populations to stabilize 
on federal lands. While the current distribution of suitable habitat is probably not 
very different from the historic pattern, fire suppression in areas with short fire 
return intervals may have reduced the habitat quality in some areas, as forest plant 
communities replaced the original open pine forest habitats.   

C. Threats to the Species 

Habitat alteration and fragmentation leading to loss of isolated populations is 
considered to be the major threat to the species.  Because the Chelan 
Mountainsnail is known from few sites within a limited area, the range of 
environmental conditions it can tolerate must be considered to be narrow.  Intense 
wildfire in dense vegetation may be the greatest threat to persistence of local 
populations and habitats. Ingrowth of understory vegetation may result in 
reduced habitat quality, and increase the risk of intense wildfire. Although these 
snails have evolved in a low intensity fire regime, high intensity fires may reduce 
their food below that needed for survival and/or cause changes in soil texture and 
moisture that cannot be tolerated. Even low intensity burns that occur during 
spring or fall, when these snails are on the surface or in the litter, can be 
detrimental by directly killing small populations, or significant proportions of 
them.   

Other deleterious alterations to its habitat can result from forest and range 
management and recreation activities.  Frest and Johannes (1995) indicate talus 
removal, road construction and maintenance, logging, grazing, and wildfires to be 
threats. Threats to the species and its habitat also include: activities that compact 
or otherwise disturb the soil, or alter temperature or moisture regimes of the 
habitat (e.g., reduce shading, create or improve site drainage), or which create 
barriers to dispersal within populations or between nearby populations. Off-road 
vehicle activities would have a strong potential to threaten habitat or populations 
of this species, since the open grassy understory habitats are tempting 
playgrounds for trail bikes and 4-wheel drive vehicles. Moderate grazing is 
probably not a threat, but concentrations of livestock use on occupied sites would 
likely compact the soils, displace litter and duff, and remove vegetation needed to 
provide the litter for the following years’ habitat. Sites are small, scattered, and 
few, and hence cumulative negative effects to this species may impair species’ 
viability. 

D. Distribution Relative to Land Allocations 

All sites reported are on the Wenatchee National Forest.  The vast majority of 
sites are located in the Matrix land use allocation. The sites on the Entiat Ranger 
District are managed under Matrix/EW1 (mule deer winter range) and Matrix/GF 

14 




 

 
 

   
 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 

(general forest resource extraction). Half of the known sites are also in the Entiat 
River Key Watershed.  The area on the Chelan Ranger District is along a county 
road and is impacted by road maintenance activities. 

III. MANAGEMENT GOALS AND OBJECTIVES 

Management for this species follows Forest Service Region 6 Sensitive Species 
(SS) policy (2670). For Region 6 of the Forest Service, Sensitive Species policy 
requires the agency to maintain viable populations of all native and desired non
native wildlife, fish, and plant species in habitats distributed throughout their 
geographic range on National Forest System lands.  Management should also not 
create significant trends towards federal listing, for any identified Sensitive 
species. 

IV. HABITAT MANAGEMENT 

A. Lessons from History 

Sites on which Oreohelix n. sp. 1 have been found have been affected by natural 
disturbances and management activities.  The greatest impact has been from 
wildfire. Construction and maintenance of the County Road along Lake Chelan 
has impacted that population segment to an undetermined degree.  Effects of 
timber harvest on the species have not been observed because the snails were not 
recognized in the area until after the Tyee Fire. However, none of the known 
sites were in clear cut units harvested before the fire. 

Most sites burned in the Tyee fire contained only dead shells immediately after 
the fire. Many dead shells found after the fire were weathered, but few showed 
scorching from the burn, although most were found in severely burned areas.  It 
appears that they may have come out of aestivation after the burn and died 
because their habitat no longer provided food, adequate moisture, or other habitat 
requirements. A few living specimens have been found recently at sites on Forest 
Mountain in the Chelan RD. This area had been logged, roaded and thinned prior 
to being burned. One site was located in a road cut. Live snails were also 
located in a low/moderate burn area within the 2004 Pot Peak Fire.  This area had 
not been previously harvested. 

B. Identification of Species Habitat Areas 

All known sites on federal lands administered by the Forest Service and/or BLM 
in Oregon and Washington are identified as areas where the information presented 
in this Conservation Assessment could be applied.  A species habitat area is 
defined as the suitable habitat occupied by a known population plus the 
surrounding habitat needed to support the species. 
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This document addresses management at two spatial scales.  At the local 
population scale, a species habitat area is designed to support a functional 
population of interacting individuals. The size of such areas is based on estimates 
of dispersal distances in similar-sized terrestrial mollusks and estimates of genetic 
neighborhood, or deme, size and the environmental tolerances of the species. 
Based on the small size and limited dispersal ability of this species, the amount of 
area required to sustain a population of interacting individuals may range from a 
few acres to 25 acres or more, depending on amount of contiguous moist habitat 
and the environmental modification effect of the surrounding habitat. Species 
Habitat Areas should be as large as possible to avoid fragmenting habitats or 
populations. As new data is compiled, consideration should be given to daily and 
annual movements within the life cycles of the organisms when delineating the 
extent of this area. 

At the smallest scale, within each habitat area, some habitat elements should be 
protected from disturbance to provide for the critical periods in the animals’ life 
history (aestivation, hibernation, reproduction). The remainder of the species 
habitat area may be managed to provide foraging and dispersal habitat for the 
active seasons. 

The most important sites for immediate management for the Chelan 
Mountainsnail are those areas in the remaining green forests, unburned by recent 
fires. Sites that were burned in recent wildfires could be managed to restore them 
to natural dry forest landscapes and monitored over time to determine long-term 
effects of fire and recovery potential as habitat is restored. The originally 
discovered site near Lake Chelan could be resurveyed to determine if the 
population remains, and then could be managed to restore or maintain the habitat. 

C. 	 Management Within Species Habitat Areas 

The objective of species habitat areas is to maintain habitat conditions such that 
species viability will be maintained at an appropriate scale, in accordance with 
agency policies. Within Species Habitat Areas, consider the following 
management: 

· 	 Avoid burning occupied habitats to avoid directly killing the snails, and 
also to avoid indirectly impacting the snails by temporary food and cover 
loss that may also be lethal to them;  

· 	 Conducting management activities, such as herbicide applications and 
prescribed fire, during a season when the snails are not on the surface or 
likely to emerge, (ie., the vegetation should not be wet, and litter should 
be dry down into and including the upper surface the duff layer). 

· 	 Maintaining contiguity within occupied habitats; avoid fragmenting 
existing habitat or creating barriers to dispersal (i.e., roads, skid trails, 
landings, salt licks, water troughs in or through Habitat Areas). 

· 	 Providing native grass and sedge cover as continuous as possible, using 
the natural site conditions as a guide, maintaining scattered shrubs.   

· 	 Managing overstory cover to provide sufficient shade to occupied grassy 
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areas to maintain proper ground-level temperature and humidity for this 
species during the summer, and to slow drying of the graminoids.    

· 	 Maintaining the soil temperature and moisture regime of the Species 
Habitat Area. Avoid activities that might significantly diminish shading 
or increase or decrease drainage. 

· 	 Avoid activities such as heavy grazing, salt licks, watering developments, 
off road vehicle or heavy equipment use, developed or dispersed camp 
sites, which may compact the soils or disturb the ground cover.   

· 	 Conserving the natural biotic community over time (e.g., manage under a 
dry forest management strategy, while maintaining or protecting the 
currently occupied habitats for this snail). 

· 	 Retaining rocks on and imbedded in the ground.  Avoid disturbing talus in 
which these snails occur; avoid removing downslope materials that may 
destabilize talus or alter environments within it.  

· 	 Maintaining a component of large and small woody debris in the Species 
Habitat Area, but consider management at low fuel loads using hand 
removal of excessive fuels within occupied habitats.   

· 	 Managing adjacent stands to maintain low fuel loads for protection against 
intense wildfire using appropriate means (thinning where needed, hand 
and mechanical treatments, prescribed burning), but protect occupied 
habitats from burning during treatment of surrounding areas.     

D. 	 Other Management Issues and Considerations 

Off road vehicle use (i.e., four-wheel drive and trail bikes) should be discouraged 
in or near occupied Chelan Mountainsnail habitats. 

Conservation of this species could be realized through the long-term management 
of the forests in which it occurs by promoting dry, open-forest, timber 
management practices that protect occupied sites from excessive ground 
disturbance and direct burning. Forest management encouraging a restoration of 
historic habitat types should help establishment of the species as well distributed 
within its range. Precommercial thinning, if done in a manner that avoids 
compacting the soils and/or disturbing ground cover, may improve the habitat for 
these snails by allowing greater density of ground vegetation to build the litter 
and duff layers. Consider removing most thinning slash from occupied habitats 
for disposal by means that would minimize site disturbance.  Consider site-
specific microsite habitat needs during commercial thinning activities.   

V. RESEARCH, INVENTORY, AND MONITORING NEEDS 

The objective of this section is to identify opportunities for additional information that 
could contribute to more effective species management.  The content of this section has 
not been prioritized or reviewed as to how important the particular items are for species 
management.  While the research, inventory, and monitoring information is not required, 
these recommendations should be addressed by a coordinating body at the Regional 
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level. 

A. 	 Data Gaps and Information Needs 

1. 	 Range and distribution of Oreohelix n. sp. 1 are incompletely known.   

2. 	 The following habitat relationships need to be investigated: 

a. 	Schist Talus: Talus provides suitable microsite conditions and 
food to support the species. Temperature is noticeably lower and 
humidity noticeably higher under talus than in the surrounding 
environment.  While the food habitats of this species are not 
known, talus contains a variety of vegetation, subterranean roots, 
fungi, and organic debris that becomes trapped among the rocks.  
A variety of bacteria and invertebrates are also available among 
the vegetation and debris. 

b. 	 Open Douglas-fir and Ponderosa Pine Forest:  Is some shading 
required to maintain site temperature or humidity?  Is there an 
interdependence between Oreohelix n. sp. 1 and certain plants or 
other organisms (e.g., pinegrass) within these communities? 

c. 	 Slight depressions and shallow draws:  Are these microsites 
important to the species for essential moisture levels.  Can a 
critical threshold be quantified? 

d. 	 No apparent cover on the rockless sites:  Snails may burrow into 
soil for cover. Is soil type or geology a factor of this? 

e. 	 Coarse or sandy soils and rock type:  What is the importance of 
soil type and geology to this species? 

f. 	 Pinegrass and elk sedge present:  How important is this observed 
association to the Chelan Mountainsnail?  Are these graminoids 
important in the ecology of the snails for food, cover, etc.; do the 
rhizomes maintain proper soil structure; do they occur on the same 
sites because of the proper moisture and other habitat associations, 
or all of the above plus? 

B. 	Research Questions 

1. 	 What is the actual range of the Chelan Mountainsnail?  Where do other 
populations of it occur?  How extensive are habitat areas? 

2. 	 What amount of connectivity or interaction occurs between occupied 
habitats or populations?  What conditions present barriers to interactions 
within or between populations? 
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3. 	 What are essential habitat components for this species [soil type, pH, 
temperature, moisture regime, ground cover (i.e., rock, woody debris, 
litter), canopy cover, specific plants]? 

4. 	 What are the foods of this species? 

5. 	 Where are the young deposited; do they require different conditions than 
the adults? 

6. 	 What are the effects of specific herbicides on these snails?  How can 
adverse effects be reduced or avoided? 

7. 	 Since the Chelan Mountainsnail is an undescribed species, would a DNA 
study assist in clarifying species of Oreohelix within the range? 

8. 	 What is the effect of fire on this species and their habitats? 

C. 	 Monitoring Needs and Recommendations 

A concern for the management of little known species, such as the Chelan 
Mountainsnail, is the lack of knowledge of specific habitat conditions, and the 
effects of management for one species on other equally important species within 
the biotic community.  While an ecosystem management approach is the most 
reasonable, habitats or niches of representative species need to be understood, so 
that important components are not inadvertently discarded.  Effectiveness of 
management prescriptions need to be monitored following activities.   

1. 	 Monitoring is needed on the sites burned in the Tyee fire for 
understanding of long-term effects of fire on this species (i.e., does the 
species still survive in those areas; will the populations recover?).   

2. 	 Activities prescribed in habitat areas should be monitored for 
implementation and effectiveness in achieving the desired results.   

3. 	 Monitor livestock grazing on and near occupied habitats to ensure against 
habitat degradation from soil compaction, excessive vegetation removal, 
or ground cover disturbance. 
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APPENDIX A - Common and Scientific Names of Species 

PLANTS 

Alumroot Heuchera 
Bearberry Arctosaphylos uva ursi 
Bitterbrush    Purshia tridentata 
Bluebunch Wheatgrass Agropyron spicatum 
Douglas-fir    Pseudotsuga menziesii 
Elk Sedge Carex geyeri 
Pinegrass    Calamagrostis rubecens 
Mountain Ash Sorbus 
Ninebark    Physocarpus malvaceus 
Ponderosa Pine Pinus ponderosa 
Seligeria small mosses which grow on rocks  

SNAILS 
Oregonian (species unknown) Cryptomastix 
Pacific Sideband Monadenia fidelis 
Grand Coulee Mountainsnail Oreohelix junii 
Chelan Mountainsnail Oreohelix n.sp.1 
Yakima Mountainsnail  Oreohelix n.sp.2 
Variable Mountainsnail Oreohelix variabilis 
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