SPECIES FACT SHEET

Common Name: N/A
Scientific Name: Gymnomyces nondistincta Trappe & Castellano

Division:  Eumycota

Subdivision:  Basidiomycotina

Class:  Agaricomycetes

Order: Russulales

Family:  Russulaceae

Technical Description: Morphological habit sequestrate. Sporocarps 1–5 cm, subglobose, indented at base. Peridium cream to tan, smooth, slowly bruising red-brown, lacking sphaerocysts and a superficial turf of dermatocystidia. Gleba yellow-brown, of rounded to somewhat irregular locules (appearing similar to a sponge) 0.2–0.5 mm broad, becoming lined with pale yellow spore deposits. Columella absent. Odor of wine. Taste fungal, mild. Trama of subparallel-interwoven, thin-walled, hyaline hyphae 2–5 µm in diameter. Basidia 15–30 × 10–15 µm, clavate, with 1–4 sterigmata ≈6 × 1 µm. Cystidia absent. Spores 7–9(11) µm excluding ornamentation, globose, with ornamentation of strongly amyloid rods and spines (0.5)1–1.5(2) µm tall, two or three of these often merging to form short lines but not forming a reticulum.

Distinctive Field Characters: Gymnomyces nondistincta has no distinctive field characters. The most practical field strategy is to collect specimens that appear to be Gymnomyces and return them to the lab for further examination.
Distinctive Characters with Scope: 1) lack of distinctive features: peridial dermatocystidia, hymenial cystidia, and peridial sphaerocysts all lacking, 2) distinctly smaller spores than those of most other Gymnomyces, 3) "average" length spines and rods (instead of <0.8 µm or >2.5 µm tall), 4) lack of reticulate (net or mesh-like) spore ornamentation.
Similar species: These Gymnomyces species have similar spore size ranges and ornamentation to G. nondistincta but differ by the following:

· Gymnomyces subochracea has dermatocystidia.

· Gymnomyces fragrans smells strongly of vanilla and has dermatocystidia and hymenial cystidia.

· Gymnomyces foetens smells strongly disagreeable (similar to Russula foetens), has hymenial cystidia, and the subhymenium has large isodiametric cells, these being absent in G. nondistincta.
· Gymnomyces abietis spores vary in shape from globose to ellipsoid and at maturity usually have an ornamentation of a partial to complete reticulum; odor is mild and not distinctive.
Gymnomyces has evolved from Russula. Compared to other sequestrate Russulaceae genera, the lack of a prominent columella and discernable cap and stem separates Gymnomyces from Macowanites and agaricoid-sequestrate species of Lactarius. The lack of latex separates Gymnomyces from Lactarius and Arcangeliella, though the two latter genera may not produce latex in certain conditions such as dry weather, in which case lactiferous hyphae must be searched for under the microscope. Cystangium differs by having a layer of rounded, generally inflated cells at or just underneath the surface of the peridium. That layer may be visible through a hand-lens as a thin, pale line, but is a feature most reliably verified under the microscope.
Gymnomyces can appear similar to sequestrate genera outside of the Russulaceae, such as Rhizopogon and Hymenogaster, both of which often have a darker gleba at maturity, especially Hymenogaster (reliably dark brown). Many species of Rhizopogon have numerous appressed rhizomorphs on the peridium, more so than Gymnomyces typically does. The fresh peridium of Rhizopogon usually reacts quickly and strongly with KOH, producing a red, purple, dark grey, black-green, or black-blue reaction not exhibited in Gymnomyces. The gleba of mature Gymnomyces will turn black-blue, black-purple, or nearly black with iodine solutions such as Melzer's, due to the amyloid reaction of the spore ornamentation. One may not observe this reaction with immature specimens, but those are usually not identifiable to species anyway, as critical spore features cannot be observed. A few species of Rhizopogon have amyloid spores; those that do are likely to be of conservation concern and therefore worthy of collection by those searching for rare or sensitive species in general. Hymenogaster spores are inamyloid. The spores of both Hymenogaster and Rhizopogon are smooth, and though variable in shape in some species, are not round.

"True truffles" (Ascomycotina) have spores borne in asci, often have a warty peridium, and the gleba is either solid, composed of a single chamber, or has multiple large chambers of contorted folds resembling a crumpled-up piece of paper.  

Life History: Sporocarps are produced during August and September. Sporocarps are hypogeous, found in litter and duff. This mycorrhizal species is reliant on live host trees for population survival and on mycophagy for spore dispersal.
Range, Distribution, and Abundance: Gymnomyces nondistincta is endemic to Oregon and California. It is known from three locations in the West Cascades ecoregion of Oregon, including the holotype found by Jim Trappe in 1965 on Mount Hood, a location found at Crater Lake NP by Matt Trappe in 2004, and a third found by Scot Loring in 2014 on Soda Mountain in Cascade-Siskiyou National Monument. In California, there are two locations in Fresno County on Sierra NF.

Documented on Mount Hood National Forest and Medford District BLM, and on Crater Lake National Park. 
Habitat Associations: Gymnomyces nondistincta forms ectomycorrhizal associations with members of the Pinaceae. Apparent mycorrhizal associates at the Mount Hood location (1700m elevation) include Abies amabilis and Tsuga mertensiana. The Crater Lake location (2200m elevation) includes Abies magnifica var. shastensis and Tsuga mertensiana, while the Soda Mountain location (1700m elevation) includes Abies concolor, Pseudotsuga menziesii, Mahonia nervosa, and Symphoricarpos mollis.  All sites were in old-growth stands, with slope and aspect variable.
Threats: Primary threats to populations of Gymnomyces nondistincta include activities resulting in the loss of overstory, removal of host tree species, removal of litter and duff, and compaction or other soil disturbances. 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, wildfire, and road, parking lot, campground, and trail construction and maintenance. The generally preferred high elevations of this species offer some protection in that wildfire and land management activities such as timber sales and fuel reduction are less frequent. However, two of the three known Oregon locations are in areas with high recreational use, including trails and campgrounds, where trampling and infrastructure maintenance are significant threats. The above threats can have negative effects on the fungal mycelium, the tree roots with which it associates, and/or sporocarp production. The loss of or damage to mycelium or associated root structures can result in extirpation or reduced population size, while reduction of sporocarp production can result in negative effects on reproduction and spore dispersal.
Conservation Rankings and Status:  

Global: G1
State: OR S1, WA Not ranked

Oregon Biodiversity Information Center (ORBIC) List 1

(Ranks from ORBIC, http://inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications, accessed January 13, 2017)

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. Consider incorporation of patch retention areas (as described in Standards and Guidelines 1994, C-41). Protect known sites from recreational use. Protect known sites from wildfire when and where feasible. Consider habitat enhancement projects at known sites, such as the careful removal of non-host species overstocking.  When conducting management activities in high-potential habitat, consider leaving all or most host trees and minimize soil disturbance; with fuel reduction projects, avoid high-intensity fires and retain ample ground litter and coarse woody debris. 
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/
Knowledgeable contacts:

Jim Trappe, Professor, Dept. of Forest Science, OSU

Mike Castellano, Research Forester, Corvallis Forestry Sciences Laboratory, USFS 

Scot Loring, Lead Mycologist, Pacific Crest Consulting LLC

Preparer: Scot Loring
Date Completed: January 18, 2017
Edited by: Rob Huff, ISSSSP, July 2017

References 

Castellano, M.A.  and T. O’Dell. 1997. Management Recommendations for Survey and Manage Fungi. Version 2.0. https://www.blm.gov/or/plans/surveyandmanage/MR/Fungi/toc.htm. Site last visited 11 January 2017.

Castellano, M.A., J.E. Smith, T. O’Dell, E. Cazares, and S. Nugent. 1999. Handbook to Strategy 1 Fungal Species in the Northwest Forest Plan. PNW-GTR-476. 
https://www.fs.fed.us/pnw/pubs/pnw_gtr476.pdf. Site last visited 11 January 2017.
Cushman, K. and R. Huff. 2013. Conservation Assessment for Fungi Included in Forest Service Regions 5 and 6 Sensitive and BLM California, Oregon and Washington Special Status Species Programs.  R6 USFS and OR/WA BLM Interagency Special Status/Sensitive Species Program. https://www.blm.gov/or/plans/surveyandmanage/recommendations/fungi.php
Site last visited 11 January 2017.

Singer, R. and A.H. Smith. 1960. Studies on secotiaceous fungi. IX. The astrogastraceous series. Mem. Torrey Bot. Club 21(3): 1-112.
Trappe, J.M. and M.A. Castellano. 2000. New sequestrate Ascomycota and Basidiomycota covered by the Northwest Forest Plan. Mycotaxon 75:153-179.

Photos

[image: image1.jpg]Upper left: cross-sectioned sporocarp.
Upper right: hymenium and trama.

Lower right: peridium.

Lower left: spore surface and spore
cross-sectional view.

All micrographs taken of mounts in Melzer's.
Photos: Scot Loring
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