SPECIES FACT SHEET

Scientific Name:  Magnipelta mycophaga Pilsbry, 1953
Common Name(s): Magnum mantleslug or spotted fungus slug  
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Family: Ariolimacidae 
Conservation Status:
Global Status: G3 (last reviewed 03 February 2006)
National Status (United States): N3 (15 October 2004)
State Status: S2 (WA)

Federal Status (United States): None
(NatureServe 2017)

IUCN Red List: Not assessed (IUCN 2017)
Technical Description: 
Adult: Magnipelta mycophaga is unique from other terrestrial slugs in its range due to its large size, its exceptionally large mantle, and lack of a distinct hump. This species typically measures between 60 and 80 mm long (Hendricks 2012; Burke 2013), but can be as small as 14 mm (Hendricks 2003). The mantle covers at least two-thirds or more of the total body length at rest; when contracted the body fits entirely beneath its mantle (Hendricks 2012; Burke 2013). The pneumostome is located slightly more than halfway down the mantle on the right side (Hendricks 2012; Burke 2013).

The head and neck are textured and light brown in color, while the body and tail are light gray-buff. The tail is short with an angled dorsal ridge (i.e., unkeeled) (Hendricks 2012; Burke 2013). The mantle is typically smooth and tan to light buff with mottled black to dark grayish-brown spots (Hendricks 2003, 2012; Burke 2013). An irregular blackish-brown band runs on either side of the mantle (Hendricks 2012; Burke 2013). The leading edge of the mantle is free for about one quarter of its length (Hendricks 2003, 2012; Burke 2013). The sole is gray at the center and lightens to a dirty white on the outer areas (Burke 2013).
Magnipelta does not have a caudal pore or caudal pit and has complicated male organs, a long jaw, and cusps of the marginal teeth (Pilsbry and Brunson 1954). Internal anatomy is described by Pilsbry and Brunson (1954).
Immature: Juvenile slugs appear similar to adults but are smaller in size.
Life History: 
Adults: Magnipelta mycophaga is an air-breathing terrestrial slug in the Ariolimacidae family. This species is hermaphroditic (i.e., possesses both male and female reproductive organs) but usually exchanges sperm with other individuals (Pilsbry and Brunson 1954; Hendricks 2003; COSEWIC 2012). Magnipelta mycophaga lives for more than one year and is likely active year round in moist areas (e.g., subalpine habitat under thick vegetation in the splash zone or near seeps) (Ovaska and Sopuck 2007). This species is likely most active in the spring or autumn when conditions are cool and wet which likely coincides with mating (Hendricks 2003; COSEWIC 2012), which occurs in late May (Hendricks 2012; Montana Natural Heritage Program 2017). In recent surveys, M. mycophaga detections were highest in July (Lucid et al. 2016).
This species is an herbivorous-fungivorous slug and likely feeds on green and decaying vegetation, fungi, and possibly moss (Hendricks 2003; COSEWIC 2012). Magnipelta mycophaga appears to require relatively moist (i.e., mesophilic) to very moist conditions for at least part of its life (i.e., notophilic) (Frest and Johannes 1995).

When threatened, M. mycophaga can spread its large mantle in a ‘wing-like fashion’ to deter predators (COSEWIC 2012; Burke 2013). This species can be found with Allogona ptychophora ptychophora, Cryptomastix mullani mullani, Zacoleus idahoensis, and Udosarx lyrata lyrata (Frest and Johannes 1995). 
Immature: Eggs are likely laid in moist, protected locations such as wet moss, under rocks, depressions in the ground, or beneath downed logs.
Range, Distribution, and Abundance:
Type Locality: Lolo Pass, Clearwater National Forest, Idaho Co., ID (Pilsbry 1953).
Range: Magnipelta mycophaga is restricted to the interior Pacific Northwest (Hendricks 2003). Most of M. mycophaga’s range occurs in northwestern Montana and southeastern British Columbia and fewer populations are found in northeastern Washington and northern Idaho (COSEWIC 2012; Lucid et al. 2016).
Distribution: Magnipelta mycophaga has a patchy distribution (Frest and Johannes 1995; COSEWIC 2012; Lucid et al. 2016). It is found in the Selkirk Mountains in Pend Oreille County, Washington (Burke 2013). In 2005, this species was considered possibly extinct in Idaho but surveys from 2010-2014 found that this species was more widespread with a patchy distribution (Lucid et al. 2016).
BLM/Forest Service Land: 
Documented: Magnipelta mycophaga has been documented on the Colville and Idaho Panhandle National Forests in Pend Oreille County, Washington.
Suspected: This species appears to be limited to northeast Washington and is not currently suspected on any other NF or BLM lands in Washington.  
Abundance: Abundance estimates and trends are limited for M. mycophaga; however, this species appears to have a patchy distribution, which makes it difficult to differentiate scarcity from detectability (COSEWIC 2012). Records suggest this species is typically found at very low numbers, as most records consist of 1-2 slugs, though higher concentrations have been documented in suitable microhabitats (COSEWIC 2012; Hendricks et al. 2008). This species was found in about 5% of surveyed sites in Idaho (Lucid et al. 2016). In a study by Hendricks et al. (2007), M. mycophaga had a low detection probability, of 0.264, on the Kootenai National Forest of 19 target mollusks which ranged in detection probabilities 0.095 to 0.886 (low to high); however, this might be a byproduct of sampling during dry conditions when slugs are less active. 
Habitat Associations:
Magnipelta mycophaga is associated with mesic mixed-conifer forest, riparian woodlands, moist valleys, ravines, and talus slopes (Frest and Johannes 1995; Ovaska and Sopuck 2007). This species has been found in spruce-fir (Picea englemani - Abies lasiocarpa) forest and white bark pine – alpine fir (Pinus albicaulus – Abies lasiocarpa) forest (Pilsbry and Brunson 1954; Hendricks 2003). 
Overstory coniferous species also include western red-cedar (Thuja plicata), western hemlock (Tsuga heterophylla), grand fir (Abies grandis), Douglas-fir (Pseudotsuga menziesii), Engelmann spruce (Picea engelmannii), and western larch (Larix occidentalis). Overstory broadleaf riparian species include aspen (Populus sp.), black cottonwood (Populus trichocarpa), and paper birch (Betula papyrifera). This species can also be found in talus in drier mixed-conifer forest, which include lodgepole pine (Pinus contorta) and ponderosa pine (Pinus ponderosa) (Hendricks et al. 2007; Hendricks 2003, 2012; COSEWIC 2012; IDFG 2017). 
This species prefers sites with a heavily shaded forest floor and dense shrubs and herbaceous vegetation (Ovaska and Sopuck 2007; COSEWIC 2012). Secondary canopy species can include mountain maple (Acer spicatum), alder (Alnus sp.), willow (Salix sp.), dogwood (Cornus sp.), currant (Ribes sp.), and snowberry (Symphoricarpos sp.) (Hendricks 2003, 2012). 
Magnipelta mycophaga is found at mid-to high elevations (e.g., 760 – 2285 m (2,500 – 7,500 ft.) (Frest and Johannes 1995; Hendricks 2003, 2012; COSEWIC 2012). The subalpine-high montane sites where this species is found can be dry; therefore, adequate ground cover or talus is needed to maintain moisture (Ovaska and Sopuck 2007; Burke 2013; IDFG 2017). High elevation sites provide microhabitats of cool air refugium, important for species like M. mycophaga that are closely associated with cooler temperatures (Lucid et al. 2016; IDFG 2017). 
Magnipelta mycophaga prefers relatively undisturbed forest with a diverse understory and intact litter layer (Frest and Johannes 1995; Ovaska and Sopuck 2007). This species is associated with moist, cool conditions with substrate temperatures between 12 – 15°C and air temperatures between 2 – 4°C (Lucid et al. 2016), provided by coarse woody debris and stable talus (Pilsbry and Brunson 1954; Ovaska and Sopuck 2007; COSEWIC 2012; IDFG 2017). Sufficient ground cover is especially important at drier high elevation sites to maintain soil moisture (COSEWIC 2012). This species is also associated with water and can be found alongside permanent streams, seeps, or springs (Frest and Johannes 1995; Ovaska and Sopuck 2007; COSEWIC 2012). It is commonly found in moist areas under woody debris and logs, rocks, and in small moist depressions in the forest floor (Pilsbry and Brunson 1954; Hendricks 2012; IDFG 2017).  
Threats:
Magnipelta mycophaga is a specialist terrestrial slug and its preferred habitat is relatively undisturbed forest, as opposed to logged or disturbed areas (Ovaska and Sopuck 2007; IDFG 2017). Much of the habitat needed by this species has been degraded and fragmented by logging, agriculture, ranching, mining, hydro-development, roads, and housing (Hendricks 2003; COSEWIC 2012). Any activities that alter hydrology or forest floor microclimates likely threaten this species, as it requires cool, moist microhabitats (COSEWIC 2012; Lucid et al. 2017). Additional threats to this species include recreation, wildfire, and climate change (Hendricks 2003; COSEWIC 2012). 

This species may be especially vulnerable to human modifications and habitat degradation as it has a patchy distribution, poor dispersal abilities, and suitable habitat patches have been lost, and continue to be lost and fragmented (COSEWIC 2012; IDFG 2017). The combination of naturally patchy habitats (e.g., mid- to high elevation moist coniferous forests confined and intersected by dry pine forests, wide unsuitable valleys and plateaus, and dry, unstable talus slopes and rock slides) combined with patchy distribution in suitable forest types (e.g., cool, moist microsites) and fragmented habitats create barriers to this species’ distribution (COSEWIC 2012). Climate change will likely threaten M. mycophaga populations as it is associated with cooler temperatures (IDFG 2017; Lucid et al. 2016). Logging may exacerbate the effects of climate change by changing site hydrology, temperature regimes, opening up the canopy, and creating edge effect which dries up the sensitive moist microsites (Frest and Johannes 1995; COSEWIC 2012). 
Conservation Considerations:
Research: Research is needed to assess ecological requirements, population trends, distribution, and abundance for this species (IDFG 2017). Research is also needed to determine this species’ sensitivity to disturbance (Hendricks 2003).
Inventory: Long-term monitoring of M. mycophaga and associated microclimate and other habitat requirements will improve knowledge of species distribution and co-occurring microclimate and climate variables (IDFG 2017). 
Management: At known sites, maintain undisturbed talus with the current vegetative cover and hydrologic regime. Minimize the effects of logging and wood harvesting (Jordan and Black 2012). Leaving tracts of intact forest and choosing equipment and methods that reduce soil compaction will help provide dispersal corridors for gastropods. For example, a log jack holds a downed log off the ground whereas feller bunchers, single-grip harvesters, and grapple skidders can damage the organic mat and duff layer, and cause compaction (Jordan and Black 2012). Protecting intact refugia (e.g., logs, snags, fallen branches, coarse woody debris, and thick leaf litter) and maintaining forest structure during logging or other management could help protect microsites and cool air refugia used by M. mychophaga (Jordan and Black 2012; Lucid et al. 2016; IDFG 2017). In fire-prone areas, prioritizing timber management on slopes may protect cool post-fire vegetation microhabitats on flat spots and therefore cooler temperatures needed by this species (Lucid et al. 2016).
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ATTACHMENT 3: Map of known Magnipelta mycophaga distribution 
Known records of Magnipelta mycophaga in Washington, relative to Forest Service and BLM land. 
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ATTACHMENT 4: Photographs of this species 
Image of Magnipelta mycophaga (Photo taken by Kristiina Ovaska, used with permission).
ATTACHMENT 5: Survey Protocol 
Terrestrial Gastropod Survey Protocol, including specifics for this species

Survey Protocol

Taxonomic group: 

Terrestrial Gastropoda
Please refer to the following documents for detailed mollusk survey methodology: 

1. General collection and monitoring methods for aquatic and terrestrial mollusks (pages 64-71):

Frest, T.J. and E.J. Johannes. 1995. Interior Columbia Basin mollusk species of special concern. Final report: Interior Columbia Basin Ecosystem Management Project, Walla Walla, WA. Contract #43-0E00-4-9112. 274 pp. plus appendices.  

2. Pre-disturbance surveys for terrestrial mollusk species, the objective of which is to establish whether a specific mollusk is present in proposed project areas with a reasonable level of confidence, and to document known sites discovered during surveys:

Duncan, N., T. Burke, S. Dowlan, and P. Hohenlohe. 2003. Survey protocol for survey and manage terrestrial mollusk species from the Northwest Forest Plan. Version 3.0. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6, U.S. Fish and Wildlife Service. 70 pp. Available at:  http://www.blm.gov/or/plans/surveyandmanage/files/11-mollusks_v3_enclosed2.pdf

3. Inventory information for terrestrial mollusk site surveys:

· Inventory and Monitoring protocol page, with NRIS/Geobob field forms. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/monitoring.shtml

· ID services page, with current versions of field tags. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml

· Hendricks, P. and B.A. Maxell. 2005. USFS Northern Region 2005 land mollusk inventory: a progress report. Report submitted to the U.S. Forest Service Region 1. Montana Natural Heritage Program (Agreement #05-CS-11015600-033, Helena, Montana. 52 pp. Available at: http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5130938.pdf
Species-specific Survey Details: 

Magnipelta mycophaga 
How: Hand collection in the appropriate habitat is the recommended survey method for this species. Additional survey methods for M. mycophaga include pitfall traps (COSEWIC 2012) and cover boards (Hendricks 2003). Cover boards can be useful for long-term sampling as they are less labor intensive and can provide relative abundance estimates (Hendricks 2003). The following survey methodology is recommended for this species:
Visit survey areas during appropriate season(s). Seek out key habitat features known to be utilized by the target species (e.g., Magnipelta mycophaga) while driving or hiking in a selected area. Survey promising areas by looking in mesic mixed conifer forest and riparian woodlands at mid-to high elevations. Record geographic coordinates for each site surveyed. Standardized abundance estimates for this species at new and known sites would assist future conservation efforts, since population size is important in evaluating the stability of a species at a given locality.   
Between 15 and 20 minutes search time per person should be spent at each site, although the total time spent at each site may vary based on findings. If 15 to 20 minutes are spent searching for mollusks without finding additional species during that time period, surveyors may move on to a new site. 
Voucher specimens can be collected in small vials or recycled yogurt containers and kept in a cooler with ice. Wrap ice in the cooler with a towel and avoid putting live slugs directly on the ice. Slugs can be preserved in 70% isopropyl ethanol. For surveys requiring only DNA preservation, place specimens directly in 95% ethanol.
As expert identification is recommended, this may require shipment of live animals to the expert. To ship live slugs, follow Duncan et al. (2003):
Washed film canisters make excellent temporary containers for voucher specimens. Proper handling of live animals, especially slugs, is important to prevent deterioration during transport. Always keep live specimens cool and moist, and include moist, unbleached paper toweling with the specimen. An insulated cooler with ice is recommended for carrying containers of live animals during hot weather. Most live specimens can be stored in containers in a refrigerator for short periods, however the sooner a specimen is processed, the better condition it will be. Live specimens may be sent by overnight mail to the regional taxa specialist in airtight containers using insulated mailing boxes if the weather is cool, or delivered in person. Always contact the taxa specialist ahead of time to receive live specimens. A PowerPoint presentation is available on the ISSSSP website that shows how to pack and ship live snails. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml

For surveys requiring only anatomical examination, drown live specimens in vials of water overnight or up to 52 hours in the case of some large-bodied snails to ensure appropriate relaxation. Powdered menthol (equivalent of two crystals) can be added to water-filled vials containing slugs and large snails to speed up the relaxing process. Specimens are ready for transfer when optic tentacles do not retract when touched. Transfer specimens from water to a solution of 40% ethanol for at least 24 hours and then a final 80% ethanol solution. Borax powder can also be added to the 80% solution to buffer and protect shells. 
If preservation of tissue for both DNA and anatomical surveys is required, it may be necessary to split specimens into two collections (one in 95% ethanol for genetic work and one following the 80% ethanol protocol described above). To preserve a genetic sample from larger specimens, a tail clipping can be taken prior to drowning and preserved directly in 95% ethanol. This should be placed in a small cryovial with a label affixed to the outside of the vial (do not put labels inside the vial). The rest of the animal can then be processed as described above and placed in 80% ethanol. It can be difficult to obtain tail clips from smaller specimens. In these cases, follow the anatomical protocol described above.

Where: Surveys are recommended in mesic mixed conifer forest, riparian woodlands, and moist valley, ravine, gorge, or talus sites at mid-to high elevations (e.g., 760 – 2285 m). Specifically in undisturbed heavily shaded areas on the forest floor under rocks and woody debris with dense herbaceous vegetation. This species can sometimes be found around decomposing logs and splash zones of creeks and avalanche chutes. Focusing visual surveys on suitable microhabitats such as decaying logs, piles of bark, stumps, rocks, or moist refuges and accumulations of moist leaf litter are recommended (COSEWIC 2012). Hand search in a 1x1 m area through leaf litter, shallow soil, and turning over rocks and fallen logs (Hendricks 2003). 
When: Terrestrial mollusks of the Interior Columbia Basin are best surveyed for in the spring, from April to May following snowmelt or from September to November after the onset of rain but before the first heavy freeze (Frest and Johannes 1995). Duncan et al. (2003) suggests a general set of guidelines for fall surveys:

1) autumn rains have soaked the ground (i.e., generally after at least three days of moderate to heavy rains), and 2) the soil is wet to a 1" depth or morning dew or frost is present (in areas or years in which autumn rains may not occur before the ground freezes). Surveys may continue into the late fall or early winter until 1) soil temperatures fall below 0°C (32°F) and remain below 2°C (36°F) (under the canopy) for three consecutive days (i.e. when there is a constant period of three or more days of cold temperatures), or 2) the ground is frozen, or 3) snow prevents a reasonable search. Survey conditions are still within protocol if soil temperatures drop below 2°C (36°F) during the night and rise again during the day.  

Likewise, spring surveys may resume:

after 1) the snow has melted and the ground is thoroughly thawed and 2) the soil temperature remains above 5°C (40°F) for at least three consecutive days. A slightly higher temperature threshold is considered necessary in the spring in order to compensate for the need for animals to become active after a long dormant period and also to allow time for new hatchlings to emerge. Surveys may continue into early summer until 1) the top half-inch of soil is dry or 2) daytime air temperatures remain above 27ºC (80ºF) for three consecutive days. Surveys windows may re-open in late spring after dry periods if rainfall is sufficient to moisten the top half-inch of the duff layers. 
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