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Common Name: N/A
[bookmark: _Hlk3020235]Scientific Name: Bryoglossum gracile (P. Karst.) Redhead

Division: Ascomycota
Subdivision: Pezizomycotina
Class: Leotiomycetes
Order: Helotiales
Family: see note

Taxonomic note: different sources give different current family names, including Hyaloscyphaceae, Geoglossaceae (Index Fungorum, which also gives class and order differing from those above), Helotiaceae (MycoBank), and Lachnaceae (S. Redhead, pers. comm.) Bryoglossum gracile may represent multiple species (S. Redhead, pers. comm.); more research is required.


Type Locality: Europe

Technical Description: Sporocarp stipitate, apotheciate earth tongue, 1-1.5(5) cm in height. Although not technically an earth tongue, this species is referred to as such here due to its resemblance to them and being commonly referred to as such. Apothecium (cap) 0.2–0.6 × 0.15 – 0.7 cm; irregular, varying from nearly flat to recurved to capitate, folded, ovoid, or ellipsoid; margin distinct or indistinct.  Hymenium smooth to wrinkled or convoluted; bright orange to pale orange, orange-tan, or light brownish yellow. Abhymenium seldom visible unless margin is distinct. Stipe up to 0.1 cm in diameter; cylindric, solid; creamy white to light brownish yellow or tinged similar to hymenium, nearly translucent; smooth or with nearly colorless minute scales and hairs. Odor unknown. Taste unknown. Asci 75 × 5–6 µm; eight-spored, inoperculate; tip bluing in Melzer’s solution. Paraphyses filiform, straight, septate, occasionally forked, not or only slightly enlarged at apex. Spores (8)10–14(16) × 2–5.5 µm; biseriate; spindle-shaped to oblong spindle-shaped, elliptical, or cylindric but tapered; minutely warty when mature; colorless; simple or with one transverse septum. 

Identification tips: as a generic group, earth tongues have a stem and a fertile head or “cap”. The exterior of the head is lined with the hymenium. Amongst the earth tongues, Bryoglossum gracile can be distinguished by the small, slender sporocarps with orangish to light brownish yellow hymenium, and growth on mosses in arctic and alpine areas. 

Mitrula elegans is common in the PNW. It is similar but fruits in shallow water habitats, generally in spring and summer, on a wide variety of organic material instead of being limited to living or dying bryophytes. Stems are moderately covered with matted hyphal hairs in the lower part and have no scales. The bright yellow to bright orange cap of M. elegans is typically more vertically elongated than the cap of Bryoglossum gracile. 

Mitrula borealis is rare in the PNW, known only from one site near Barlow Pass, Washington, one from Montana, and an anecdotal report from Idaho.  It is similar but fruits in shallow water habitats, generally in spring and summer, on a wide variety of organic material instead of being limited to living or dying bryophytes. Stems are moderately covered with matted hyphal hairs in the lower part and have no scales. Spores of M. borealis have a gelatinous sheath. 

Other species of Mitrula are not known from the PNW.

Heyderia abietis is similar and is common in the PNW. It fruits on conifer needles and the cap is light brown to pale pinkish tan or pale pinkish orange-brown. The hymenium is typically smooth, while the stem is light to dark brown, often darker than the cap, and often has brown tomentum at the base. Spores are aseptate and come in a variety of shapes, some of which differ from those of Bryoglossum gracile. 

[bookmark: _Hlk3648330]Life History: Sporocarps occur scattered to gregarious from August through October. Wind is presumably an important agent of spore dispersal in earth tongues; animal (especially arthropod) dispersal is also possible. The sporocarps typically occur in association with mosses, but it is not known whether the nutritional mode of Bryoglossum gracile is principally that of decomposer or parasite of mosses; sporocarps are known to be on dead or dying moss and may form fairy rings.

[bookmark: _Hlk3671907][bookmark: _Hlk3705489]Range, Distribution, and Abundance: Bryoglossum gracile is known from Washington, Oregon, Montana, Colorado, Alaska, British Columbia, Alberta, Labrador, Ontario, Northern Territories, Quebec, Newfoundland, Greenland, and Europe. In Washington, it is known from eight sites; four are in close proximity just below Lyman Glacier near Glacier Peak in Chelan County (North Cascades ecoregion) and four sites are in Mount Rainier National Park in Pierce and Lewis counties (West Cascades ecoregion). In Oregon, it is known from one site near Fall Creek, east of Springfield in Lane County (West Cascades ecoregion). The Oregon site was revisited multiple times during spring and fall of 2018; relocation attempts were unsuccessful.

National Forests and BLM: Documented on Okanogan-Wenatchee and Willamette National Forests. 

[bookmark: _Hlk3705166]Habitat Associations: Bryoglossum gracile grows on moss, often in association with seepage or other moisture sources, generally in arctic or alpine environments.  However, one of the Mount Rainier NP sites is at approximately 2900’ elevation and the Oregon site is at 1990’. The other Washington sites range in elevation from 4500’ to 6000’. The Lyman Glacier sites are not forested. Other PNW sites are forested; the Mount Rainier sites appear to include true-fir and western hemlock forest with likely tree associates being Abies amabilis, Tsuga heterophylla, T. mertensiana, and Pseudotsuga menziesii. The Oregon site is in a second-growth stand dominated by P. menziesii and T. heterophylla. 

[bookmark: _Hlk3712418]Threats: Primary threats to populations of Bryoglossum gracile include disturbance to or loss of moss substrates and associated environmental characteristics. Potentially threatening activities include the loss of overstory, compaction or other soil disturbances, changes in hydrology and removal of litter, duff, and terrestrial mosses. Natural and human-induced fires are also a threat, especially those with high heat intensity at ground level and/or resulting in tree mortality. Potentially threatening activities include logging, fuels management, and wildfire. Three of the Mount Rainier sites are in areas of high recreational use; road, parking lot, campground, and trail use and maintenance are threats at these respective locations, as is the construction of new recreational features at these and other locations. The above threats can each have negative effects on the fungal mycelium and sporocarp production. The loss of or damage to mycelium can result in extirpation or reduced population size, while reduction of sporocarp production can result in negative effects on reproduction and spore dispersal.

Conservation Considerations: Conduct pre-disturbance surveys. Implement accepted multi-visit protocols to increase the likelihood of sporocarp detection. Revisit known sites to confirm presence, but realize that an unsuccessful detection of sporocarps does not necessarily mean that a given population has been extirpated; the mycelium can still be present though not producing sporocarps during a given year. 

Consider buffering documented sites from land management activities that would result in soil disturbance or loss of overstory or host species. Protect known sites from recreational use. Consider incorporation of patch retention areas (as described in Standards and Guidelines 1994, C-41). Protect known sites from wildfire when and where feasible. Consider habitat enhancement projects at known sites, such as the careful removal of overstocking. When conducting management activities in high-potential habitat, consider leaving all or most overstory trees and minimize forest floor disturbance; with fuel reduction projects, avoid high-intensity fires and retain ample ground litter and moss cover. Identification of host moss species at known Bryoglossum gracile sites could help identify potential likely habitat.



Conservation Rankings and Status:  Global: G4; National: not ranked; Oregon: S1, FS/BLM Sensitive, ORBIC List 2; Washington: Not ranked.
 (The above ranks are from ORBIC, http://inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications, accessed March 2, 2019)


Other pertinent information (includes references to Survey Protocols, etc):

The current fungi survey protocol is found at the ISSSSP website:
http://www.fs.fed.us/r6/sfpnw/issssp/documents/inventories/inv-sp-fu-ver1-2008-12.pdf

The fungi survey protocol for Survey and Manage is found at the Survey and Manage website:
http://www.blm.gov/or/plans/surveyandmanage/protocols/

Preparer: Scot Loring

Date Completed: March 17, 2019
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Knowledgeable contacts:

Jim Trappe, Professor (ret.), Dept. of Forest Science, OSU
Michael Beug, Professor (ret.), The Evergreen State College
Mike Castellano, Research Forester, Corvallis Forestry Sciences Laboratory, USFS 
Scot Loring, Lead Mycologist, Pacific Crest Consulting LLC
Scott Redhead, Agriculture and Agri-Food Canada
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