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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 Species policies.  This was a former Survey and Manage Category A species.  Under the assumptions in the FSEIS, the ROD states “The assumption used in the Final SEIS for managing known sites under the Species 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.”  This species was in Category A at the time of the signing of the ROD, and the above assumptions apply to this species’ management under the agencies’ SSSSP.     

Management Considerations

Within the following Conservation Assessment, under the “Managing 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.)


EXECUTIVE SUMMARY
Species:  Cryptomastix hendersoni (Pilsbry, 1928), Columbia Oregonian 

Taxonomic Group:  Mollusks (Phylum Mollusca: Class Gastropoda, Order Pulmonata, Family:  Polygyridae)  
Management Status:  Cryptomastix hendersoni  is a Bureau Sensitive Species for OR BLM;  and a Forest Service Region 6 Sensitive Species.  Oregon Natural Heritage Information Center ranks this as a List 1 species, with Global ranking G1G2, State ranking S1S2 (critically imperiled both within the state and globally because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation).   This species is on the Washington State Monitor Species List and therefore is a Bureau of Land Management Tracking Species in Washington.

Range:  This snail is known from scattered locations near seeps and streams along both sides of the Columbia River, from near The Dalles to near Rufus, OR; and from upland locations in the Mount Hood National Forest.

Specific habitat:  Cryptomastix hendersoni was originally known from the margins of a few seeps and spring-fed streams, at low elevation at the east end of the Columbia River Gorge, where this snail finds shelter under rocks and herbaceous vegetation along sun-lit margins of streams where there are few or no trees, presumably feeding on algae, mocroorganisms and herbaceous vegetation.  In contrast, new mid-elevation records are from mature hemlock forests at several upland locations, at 792 and 1000 m (2600 and 3280 feet) elevation, where most snails were found associated with woody debris under a relatively closed canopy.

Threats:  Along the Columbia River the threats to this species include the impoundment or diversion of spring-fed streams, and the loss of edible plants and clean water as a result of livestock grazing or pollution.  At higher elevations in coniferous forests, this species is not limited to stream margins and may be threatened by loss of old woody debris and changes to the cool and damp microclimate that is provided by a relatively closed forest canopy.

Management Considerations:     In mid-elevation forests, the habitat structure and damp microclimate should be conserved in Species Habitat Areas.  Along the Columbia River, habitat could be managed through exclusion of livestock and removal of exotic vegetation from inhabited riparian zones, and by conserving perennial hydrologic flow at occupied sites.  

Information needs:  Both this species and its genus need to be better defined anatomically.  Snails that represent this species from mid-elevations in the Mount Hood National Forest need to have their taxonomy, ecology, distribution, and abundance explored.

  I.
NATURAL HISTORY

A.
Taxonomic/Nomenclatural History
Pilsbry (1939, 1940) and most subsequent authors (Turgeon et al., 1998) have placed Cryptomastix in the pulmonate snail family Polygyridae, which was originally proposed as a subfamily by Pilsbry (1895).  A recent exception is Burch and Pearce (1990) who used Mesodontidae for this family and treated Polygyridae as a junior synonym.

The genus Cryptomastix was originally proposed as a subgenus of Triodopsis by Pilsbry (1939, page xvii). Vagvolgyi (1968) noted that Cryptomastix might be considered a genus on the basis of anatomy and distribution, but chose to follow the existing subgeneric status because his work was focused at the species level.  However, Cryptomastix has been treated as a full genus by Webb (1970) and subsequent authors.  Webb (1970, 1990) made Cryptomastix hendersoni the type species of a new subgenus, Bupiogona, based on his observations of their reproduction.  Frest and Johannes (1995, 1996) view the subgenus as biologically valid but recognized the snails studied by Webb as Cryptomastix populi, not Cryptomastix hendersoni, so they treated this species as Cryptomastix (Cryptomastix) hendersoni (Pilsbry 1928).  A type species based on a misidentification is a problem that should be resolved by the International Commission on Zoological Nomenclature under Article 70(b) of the Code (ICZN, 1985).

Cryptomastix hendersoni was originally proposed as a subspecies of Polygyra mullani by Pilsbry (1928), who stated the type specimen had been collected by Henry Hemphill “near the Dalles” but provided an incorrect Academy of Natural Sciences catalogue number.  Later, Pilsbry (1940) classified this snail as Triodopsis mullani hendersoni and cited the correct catalog number for the type specimen (ANSP 145479).  Pilsbry (1940) changed the description of the type locality (the source of the type specimen) from “near the Dalles” to “The Dalles.”  Henry Hemphill, who lived from 1830 to 1914, apparently collected the type specimen and over 80 other specimens of this snail from this location, possibly over several dates or years.  At the turn of the century the name of the nearest town was often considered quite adequate for a locality description, so this series could have come from either in or near The Dalles.

Vagvolgyi (1968) treated Polygyra mullani hendersoni Pilsbry, together with five other subspecies that were recognized by Pilsbry in 1940 plus Triodopsis populi, as synonyms of Triodopsis mullani mullani (Bland and Cooper 1862).  Vagvolgyi based this taxonomic action on the shell morphology of only 11 samples of what he considered Triodopsis mullani mullani, with 1-11 specimens of each and only 37 specimens altogether.  Since that taxonomic “lumping” action, the “splitters” have prevailed.  Webb (1970) recognized Cryptomastix hendersoni as a full species, and that status has been followed by subsequent authors (e.g., Turgeon et al. 1998).

Frest and Johannes (1995) concluded that all records for this species from the Blue Mountains and the Hells Canyon area actually represent other species that are outside of the range of the Northern Spotted Owl and, therefore, not of concern within the Northwest Forest Plan.  However, specimens recently found in the Mount Hood National Forest (details in Appendix A) do appear to represent this species.  The only published definition of this species is by Pilsbry (1928, 1940) who only refers to shell morphology.  The new shells fit Pilsbry’s description of this species.  No specimens have been dissected to see if they are anatomically the same as Cryptomastix hendersoni from the type locality.  Anatomical and biochemical analyses may eventually show these new snails to be a distinct race within this species, which could be named as a subspecies.  

B.
Species Description
1.
Morphology
Cryptomastix hendersoni develops a moderately small shell that can be 15 to 20 mm in diameter on maturity (Frest and Johannes 1996).  Five mature examples from Rowland Spring are 15 to 17 mm in maximum diameter.  There are black-and-white photos of the holotype and a paratype shell in Pilsbry (1928, 1940).  The shell of a live snail is brown, which is the color of the periostracum (the protective proteinaceous outer coating), except where it is damaged to reveal the gray mineral part of the shell.  Empty shells exposed to sunlight and moisture will become bleached and chalky white.  There is no trace of hairs (setae), papillae, or hair scars on the outer whorls.  The shape of the shell is a moderately depressed spire.  The ventral opening or umbilicus is shallow and small, being about a tenth of the diameter of the shell.  At maturity there will be 5 to 5½ whorls and an outward flaring of the mouth of the shell that is fairly typical of members of the family Polygyridae.  On maturity there will be a constriction of the last whorl followed by a strong outward flaring that becomes thickened and may continue to curve back until it nearly touches the outer wall of the last whorl.  The lip that is produced by this outward flaring is white or nearly so.  There are growth ridges that are more pronounced on the dorsal side of the shell, and there are faint spiral ridges that cross the growth ridges.  Pilsbry (1928) described this snail as being “toothless” and that is true in his photos of the type and paratype from The Dalles.  However, snails of this species from the Washington side of the Columbia River do have a small parietal “tooth” or lamella.  This character seems to vary, as noted by Pilsbry (1940) and Frest and Johannes (1996).

Pilsbry (1928, 1940) defined Cryptomastix hendersoni only on the characteristics of shell morphology.  The soft parts of the living snail are a pale grayish tan, with darker pigment in the ocular tentacles and their retractor muscles.  Frest and Johannes (1996) note that closely related taxa (Cryptomastix mullani mullani, Cryptomastix mullani olneyae, and Cryptomastix populi) have dark bodies.  They consider “Cryptomastix hendersoni” from Idaho and eastern Oregon as representing other species that have similar shells but anatomically represent distinct biological entities.  These anatomical differences and the taxa that they define have not been reported.  Also, no anatomical details have been reported for the specimens from the Mount Hood National Forest.

There are no published descriptions or illustrations of the anatomy of Cryptomastix hendersoni.  Webb (1970, 1990) made observations on the courtship and copulation of snails he thought to be Cryptomastix hendersoni and, on that basis, he proposed a new subgenus, Bupiogona, with Cryptomastix hendersoni as the type species.  According to Frest and Johannes (1995), the taxonomic proposal by Webb is based on a valid biological discovery, but the species observed and shown in the photographic illustrations is Cryptomastix populi, not Cryptomastix hendersoni.  Frest and Johannes (1995) dissected Cryptomastix hendersoni and found it anatomically similar to Cryptomastix mullani, so they placed it and all other species of Cryptomastix, except Cryptomastix populi, into the subgenus Cryptomastix.  According to Article 70(b) of the Code (ICZN, 1985), the action by Webb (1970) should be reviewed by the International Commission on Zoological Nomenclature.

2.
Reproductive Biology
For Cryptomastix hendersoni there seem to be no reports on potential longevity, generation time, the number and appearance of the eggs, or the situations used for oviposition.  Captive maintenance of live snails, as was done for snails in other genera by Walton (1963, 1970), could provide an indication of potential longevity.  Walton’s results indicated that snails in the genus Ashmunella (also in the family Polygyridae but in a different subfamily) can live 8 or more years after reaching maturity.  If Cryptomastix hendersoni has a potential life span of several years after reaching maturity, then individuals should have multiple opportunities to reproduce.

3.
Ecology
Other than limited habitat observations, almost nothing is known about the ecology of Cryptomastix hendersoni.  Snails in the family Polygyridae are all herbivorous, and this species will consume herbaceous plants in captivity.  In the wild this species may also consume the decaying remains of herbaceous plants as well as algae from wet surfaces at the edge of streams and seeps.  At low elevations sites near the Columbia River this snail may be negatively impacted by nonnative berry vines and trees because those plants can heavily shade sites and greatly reduce the native herbaceous vegetation on which populations of this snail may depend for food and shelter. 

Specimens that appear to represent Cryptomastix hendersoni from the Mount Hood National Forest indicate that this species can also live on the damp floor of mid-elevation coniferous forests, away from the margins of streams, but in those situations they may have some dependency on a relatively closed forest canopy and an abundance of old woody debris for an adequately cool and damp microclimate.

C.
Range, Known Sites 

This species is endemic to a small region in northern Oregon and southern Washington.  The type locality for Cryptomastix hendersoni is The Dalles, Wasco County, Oregon.  With the exception of Rowland Spring, which is roughly 8 km or 5 miles north of The Dalles, all of the other low elevation locations (sites near the Columbia River) are farther east.  Specimens from the Blue Mountains and Hells Canyon areas that were identified to this species are now believed to represent other species according to Frest and Johannes (1995, 1996).  The elimination of these records reduced the understanding of the range of this species at that time to the springs and spring-fed streams along both sides of the Columbia River from the vicinity of The Dalles east to the vicinity of Rufus, which are in parts of Wasco and Sherman counties in Oregon, and part of Klickitat County in Washington.  That restricted range, represented by 13 known sites, was illustrated by a map in Hohler  et al. (1997, Addendum page 180).  The distribution of this species in the Columbia Basin was surveyed in detail during 1988-1992 by Frest and Johannes (1995), who reported that it is unlikely that either the number of sites or the known distribution of this species would be significantly expanded along the river.

Some snails recently found west of the Cascades divide in the Mount Hood National Forest appear to represent this species and may represent a substantial extension of the known range of Cryptomastix hendersoni.  Two sites are close together in the Clackamas River Ranger District on the east side of Pup Creek (but not near the water) at about 1000 meters (3280 feet) elevation in section 19, T. 5 S, R. 6 E, Willamette Meridian.  Later, more of these snails were found at two locations close together in the Hood River Ranger District at about 792 meters (2600 feet) elevation in section 25, T. 1 S, R. 10 E, Willamette Meridian, and roughly 1.6 km (1 mile) east of the Ranger Station.  These new records suggest this species may have been distributed southwest of The Dalles along the old route of the Columbia River before it was blocked and forced north into its present route by the eruption of Mount Hood.  This species now should be considered as known from the Clackamas River and Hood River Ranger districts and suspected in the Barlow and Zigzag Ranger districts.  As yet there is no reason to expect this species within the Gifford Pinchot National Forest, but based on these new findings, the potential exists. 
D.
Habitat Characteristics and Species Abundance   

Along the Columbia River Cryptomastix hendersoni inhabits the margins of spring-fed streams and associated rock talus, in situations where there is perennial moisture under the surface of rock talus.  This species survives the semiarid climatic conditions of the western part of the Columbia Basin by inhabiting these microhabitats where cool, moist refugia are available.  These locations are at low elevation in the generally treeless and barren-looking landscape of the eastern part of the Columbia River Gorge.  Elevation at these known sites ranges from 52 to 134 meters (170 to 440 feet) with an average of 78 meters (253 feet).  Vegetation is either an open grassland, or there is an open canopy of riparian trees and bushes, but no conifers are reported as being either at the sites or immediately upslope.  Herbaceous plants that have been noted include Clematus, Mimulus, Rorippa, and Urtica. Woody species include Ailanthus (an exotic tree), Celtis, Cornus, Populus, Rhus, and Rosa.

Where this snail has succeeded in surviving along the margins of spring-runs, there can be few to many individuals.  Most of the museum collections are lots of 10 or more specimens.  This species can be present in relatively dense populations (over 10 snails per square meter), but no quantitative studies on this species seem to have been conducted.  The known populations have been fragmented and restricted to spring-runs by climatic change but may have been further reduced by recent habitat loss.  The small range of this species (taken in the restricted sense of Frest and Johannes, 1995, 1996), combined with the restriction to a few spring-fed streams within that range, makes this a rare species that can be locally abundant.

The recently discovered specimens from the Mount Hood National Forest appear to be Cryptomastix hendersoni, so this species is either ecologically plastic and is capable of living in a wide range of climatic conditions, or the montane populations may represent a distinct adaptation that could be a separate subspecies.  Preliminary habitat notes indicate that none of the specimens were from the edge of streams.  Instead most were in damp situations under relatively closed canopies in mature western hemlock forests that included some Douglas-fir, cedar, vine maple, and alder.  The first ones found were under rotten logs that had been left at an old landing and are now overgrown by salmonberry and shaded by alder.  Nearby surface vegetation included sword fern and Oregon oxalis.  This site is on a gentle north-facing slope.  The other three forest sites are generally similar to this one in terms of vegetation, aspect, and slope.  Only one to three specimens per site were found, so the populations apparently are not dense.  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.  The interagency regional database contains a total of 45 documented locations for this species, 17 of which represent upland locations in Mt. Hood NF.
 II.
CURRENT SPECIES SITUATION  


A.
Status History

Findings under the FEMAT assessment implied that, under the preferred alternative (Option 9), Cryptomastix hendersoni  had a 27% chance of being well distributed across Federal lands, a 22% chance of being locally restricted (i.e., with significant gaps between populations), a 25% chance of being restricted to refugia, and 27% of being extirpated.  Based on current knowledge there are significant gaps between populations.  If additional surviving populations are discovered, as seems likely, the probability of a more favorable outcome might increase.  (USDA, 1994)

Appendix J2 of the Forest Plan EIS "Summary" states, "The rating reflects uncertainty about the number of species locations that would be protected by riparian reserves or LSRs under the proposed action or any other alternative.  Given this uncertainty, there is some likelihood that the species may be extirpated from some parts of its range."  (USDA,1994)
This species was considered to be a rare species and was placed in Survey and Manage Category A, based on the low number of occurrences, its low detection rate in suitable habitat and its small range.  It is listed on the Oregon Natural Heritage Information Center List 1; with Global ranking G1G2, State ranking S1S2 (critically imperiled both within the state and globally because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation).  In 2004, both Region 6 of the Forest Service and OR BLM classified this species as Sensitive.  

B.
Major Habitat and Viability Considerations   

At the east end of the Columbia River Gorge most of the landscape is uninhabitable for Cryptomastix hendersoni because of aridity, so any dispersal would need to be along stream margins.  However, most of the inhabited streams in the area do not have perennial surface connections with other streams, so most of the known populations are presently isolated from one another and, therefore, more vulnerable to extirpation.  However, land mollusks have low mobility and are relatively sedentary through geologic time. What is most urgent is the identification and conservation of inhabited locations, in order to maintain the current distribution of the species. 

The populations in the Mount Hood National Forest that appear to represent this species should have a better chance to survive on a long-term basis if detected and conserved through management.  While there may be more connectivity within the mid-elevation forest habitat, the populations northeast and southwest of Mount Hood are separated by high-elevation terrain that this species probably cannot inhabit.
The number and distribution 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, and with increasing opportunities for interaction between populations.   The historic distribution pattern for this species is thought to be related in the eastern part if its range to the occurrence of seeps, springs and other moist habitats, especially in the Columbia Gorge.  While the current distribution of these features is probably not very different from the historic pattern, management on private land may have limited the quality of some of those habitats by changing the amount and type of canopy cover, or by allowing grazing impacts or altering the hydrologic flow within sites.  In forested upland sites, the historic distribution may have been more contiguous than it currently is, as recent harvesting may have reduced habitat suitability and caused population distribution to become more fragmented.  Landscape management which maintains a distribution of populations and 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.  Small gaps in distribution may continue to limit population interaction somewhat, but without causing any of the following: isolation or extinction of local populations, loss of genetic or ecological diversity, or loss of ecological function.   

C.
Threats to the Species   

A threat to Cryptomastix hendersoni at all locations may be loss of reliable refugia and moist microhabitats for reproduction and growth.

For the low elevation populations of Cryptomastix hendersoni that are in the semi-arid eastern part of the Columbia River Gorge, the two most apparent threats to the survival of this species are loss of perennial flow and habitat degradation.  Loss of perennial flow can result from agricultural diversions and impoundments.  Also, as more people live in this area, an increase in the number of water wells may decrease the output of springs.  Habitat degradation can result from recreational use and from silt and toxic chemicals that enter these streams.  Where roads and railroads cross these streams there is the risk of pollution by petrochemicals and herbicides.  Another source of habitat degradation is domestic livestock that are allowed to graze within these spring-runs; the impact of trampling, water pollution from feces, and the vegetation alteration could contribute to extirpation of snail populations.  An additional threat may come from quarrying operations and road construction.  Although wildfire may be harmful to this species, prescribed fire and manual removal of exotic brush and trees could benefit this snail by improving the growth of herbaceous vegetation.  

For the mid-elevation populations in the Mount Hood National Forest that appear to be Cryptomastix hendersoni, loss of woody debris and reduction of tree canopy could reduce the moisture available to populations of this rare snail.  Other threats could include activities that disturb or compact the soil, such as moving logs or driving vehicles within inhabited locations.  The application or spilling of chemicals, including pesticides, herbicides, fertilizers, and firefighting chemicals could be harmful to populations of this snail.  Nonnative plants and animals may be a threat.  Fire, both wild and planned, can directly kill these snails and degrade the quality of their habitat, but prescribed fire in adjacent areas could benefit this snail by reducing the threat from wildfire.  

D.
Distribution Relative to Land Allocations   

Approximately half of the known locations are in the low elevation, semi-arid eastern part of the Columbia River Gorge, either on private land or road right-of-ways outside of lands managed by either Federal or State agencies.   The other half of known sites, on Mt. Hood National Forest, are all in matrix land use allocations, in the Cascades province.
III.
MANAGEMENT GOALS AND OBJECTIVES  

Management for this species follows Forest Service Region 6 Sensitive Species (SS) policy, and/or BLM Oregon and Washington Special Status Species (SSS) policy. 

For Oregon and Washington Bureau of Land Management administered lands, SSS policy details the need to manage for species conservation.  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 “must not result in a loss of species viability or create significant trends toward federal listing” for any identified SS (Forest Service Manual 2670.32).

 IV.
HABITAT MANAGEMENT  

A.
Lessons from History   

Management of springs and small wetlands involves a combination of knowledge in hydrology, geology and biology.  The habitats that support this species are often centered around small hydrologic features which are relatively rare on the landscape, many of which are not mapped.  Such features in dry landscapes will naturally attract heavy use by native wildlife and domestic cattle.  Compaction of soil and litter as well as direct mortality to mollusks may result.  Damage to unprotected spring and wetland habitats by overgrazing and water diversions has been documented extensively across the western US.

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 at the site.

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 in isolated spring-wetland sites to 25 acres or more in forest sites, depending on amount of contiguous moist habitat and the environmental modification effect of the surrounding habitat.   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.  
In addition to managing this species within species habitat areas, attempts should be made to connect habitat areas to each other or to other reserves such as riparian reserves and LSR's; either directly, by locating them adjacent to occupied habitat within reserves, or indirectly, by retaining suitable quantities of key habitat elements in harvest or project areas to provide a potential bridge or temporary "bank account" to accelerate future habitat development.  

At the smallest scale, within each habitat area, habitat elements such as rock talus and woody debris 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.  In all cases where springs or seeps provide the only available moisture, the water source, its average flow rate and associated aquifer, should be identified and managed.
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.  
At low elevation sites near the Columbia River, conserve the perennial nature of the surface dampness.  This species is quite vulnerable to heat and desiccation and uses logs and other large woody debris, forest floor litter and spaces under or between rocks as refugia - areas that maintain low temperature and moderate to high humidity. Management considerations should focus on maintaining the temperature and moisture regime of these microsites. Activities that lower the water table or otherwise alter the available moisture at these sites should be avoided. 
Management considerations should also focus on maintenance or restoration of the native local herbaceous vegetation community.  This will increase the range of hosts for a variety of species of fungi and make other food substrates available throughout the season.  It will also provide insurance that specific plant species, if found to be critical in the life cycle of these mollusk species, are not inadvertently lost.
As possible, protect species habitat areas from fire events which cause direct mortality and loss of habitat.  Prescribed fire treatments could be used to maintain the herbaceous vegetation and to reduce fuel loading outside of species habitat areas to protect those areas from catastrophic wildfire events. 

Limit activities which cause soil compaction or disturbance to forest floor litter, rock or woody debris or which release silt or toxic chemicals into the water within species habitat areas, (ie. exclude livestock in heavily grazed areas).
Occupied rockslides and talus areas could be managed to prevent adverse effects from road construction, quarrying, and other major site disturbing activities that may cause temperature and/or humidity changes within the interspaces. 
Within identified Species Habitat Areas at mid-elevations in the Mount Hood National Forest, management should focus on conserving the existing structural features and environmental conditions, including tree canopy, understory and herbaceous vegetation, woody debris of all decay classes, and any other factors that may be contributing to a relatively cool and damp microclimate on the forest floor.  Maintenance and future recruitment of large and small woody debris is important, as is a thick layer of litter and duff on the forest floor.  These components provide cool moist places in which these animals spend the days, hide from predators, deposit their eggs, and find food.  These animals use a wide variety of sizes of large woody debris.  Logs appear to provide dispersal corridors as well as the above mentioned essential habitat elements.  Habitat quality probably improves in direct proportion to the amount of large woody debris to a point where the debris interferes with the shade and humidity regulating function of the forest canopy cover.

Consider protecting Species Habitat Areas from introductions of non-native species.  This includes restricting use of un-washed vehicles that could carry weed seeds or other exotics, and use of hay bales or other nonnative mulching materials and planting mixes used for erosion control.  

D.
Other Management Issues and Considerations   

In general, fire can be directly harmful to terrestrial mollusk populations.  Fire may negatively impact identified Species Habitat Areas by degrading woody debris and reducing the tree canopy, thereby reducing the moisture retention capacity of the site.  On the other hand, reduction of hazardous fuels in adjacent areas that are not inhabited by this species ought to reduce the danger of a wildfire burning through an identified Species Habitat Area and, thereby, possibly causing a local extirpation.

For the isolated populations of Cryptomastix hendersoni along streams at low elevations near the Columbia River, negative effects of fire, in addition to direct mortality from the heat, are likely to include the temporary loss of native herbaceous plants that this species seems to need for food, cover, and microclimate.  Frest and Johannes (1995) noted that major brush fires in 1994 had impacted some sites inhabited by this species.  Fire may also have some positive benefits.  If these snails survive the fire itself, then they may be favored by a reduction of blackberry vines and other exotic vegetation that can heavily shade sites and reduce the supply of native herbaceous vegetation.  Prescribed fire is likely to have a less damaging effect if conducted while mollusks are dormant during the summer or winter and are insulated from surface heat.
V.
RESEARCH, INVENTORY, AND MONITORING OPPORTUNITIES   

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  level.

A.
Data Gaps and Information Needs   

Although the historic records for Cryptomastix hendersoni are outside of the range of the Northern Spotted Owl, this species has now been found to occur farther west along the Columbia River (in the forested parts of the Columbia River Gorge) and at mid-elevations in the Mount Hood National Forest.  Genetic and morphological analysis of these populations are needed to verify whether they represent the same species, distinct races of this species, or closely related species.

B.
Research Questions   

· What is the range of this species in the Mount Hood National Forest?
· Does the air pollution in the Columbia River Gorge have any effect on this snail?

· What are the threats to this snail from increasing recreational activities?

· What anatomical differences distinguish this species from other Cryptomastix?

· What external features can be used to identify this species in the field?

· Biological attributes: 

· Plant associations;  

· Specific plant species required/used; 

· Life history, longevity, and reproductive ecology
· Amount of large woody debris/rock desired; 

· Optimum forest crown cover to maintain desired conditions; 

· What are the daily and annual movements, and seasonally used refugia structures?
· How does this snail respond to prescribed fire and other vegetation management?

C. Monitoring Opportunities  
Monitoring of known sites is recommended to track trends in populations (numbers, size and density), reproduction, quantity and quality of habitats.  

Monitoring is also recommended to determine impacts on habitats and populations from management activities, natural disturbances, and vegetative succession.  Monitoring could include:
· Conducting surveys in spring and fall after the first heavy rainfall or frost.
· Recording all environmental conditions where these species are found to better understand their habitats and management needs.
· Through surveys and studies, determining the extent of the species range, and the habitats and ecology of the species.
· Monitoring sites for conditions and trends of populations.
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