SPECIES FACT SHEET

Scientific Name: Russula castellanoi Trappe & T.F. Elliott 

Synonym: Macowanites mollis Singer & A.H. Sm.
Division: Basidiomycota
Subdivision: Agaricomycotina


Class: Agaricomycetes
Order: Russulales
Family: Russulaceae
Taxonomic note: current ORBIC, Survey & Manage, and USFS/BLM regional lists refer to this taxon as the synonym Macowanites mollis Singer & A.H. Sm.
Type Locality: Washington, Pierce County, Mount Rainier National Park, confluence of Lower Tahoma Creek and Nisqually River, 1948.
Technical Description: Sporocarp sequestrate, truffle-like, 1.0–3.0 cm in diameter; depressed-spherical to depressed with a small but defined stipe; soft in overall consistency; all tissues inamyloid. Peridium extending to stipe or stopping short and leaving a gap; white, drying cinnamon-tan to light tan; soft to touch, lubricous or moist. Gleba of minute, irregular locules; soft in consistency; white to tan. Stem-columella greatly reduced; white; stem part 0.4–0.6 × 0.2–0.3 cm; columella part percurrent (extending through gleba to the top of sporocarp) or nearly so. Odor none. Taste not documented. Peridial cuticle of inflated cells 8–15 µm broad, over and from which is a turf of dermatopseudocystidia (similar to dermatocystidia but with oily contents and embedded, not projecting) mixed with branched filaments of fundamental hyphae, the turf elements versiform (clavate, contorted, fusoid, capitate-pedicellate, etc.) but generally under 30 microns long (dermatopseudocystidia may be longer). Trama at first (near margin of cap) filamentous, with greatly enlarged cells scattered throughout when mature. Subhymenium of swollen elements that when mature are 10–18 µm in diameter and form a layer 2–3 cells deep. Basidia 1–2-spored, 24–33 × 10–13 µm, clavate, colorless, readily collapsing. Cystidia rare to scattered, 38–56 × 5–8 µm, filamentose-acuminate to narrowly clavate-mucronate, with a small amount of refractive content variously distributed, as seen in KOH. Spores 10–15 µm and round, or 11–14(16) × 9.5–13 microns and nearly round to elliptic; ornamentation of small spines that are either single or fused in groups of 2–3, 0.6–1 micron high and approximately 0.25 µm broad at base, completely covered with amyloid material; sterigmal appendage inconspicuous. Clamp connections absent.  

Distinctive characters: Russula castellanoi is recognized by 1) the white peridium, 2) much reduced stem, 3) narrow, tall, amyloid elements of the spore ornamentation, and 4) the complex peridium structure consisting of a basal layer of inflated cells over which there is a turf of dermatopseudocystidia mixed with branched filaments. 

Similar species:
The genus Russula now includes sequestrate species that were previously in the genera Cystangium, Gymnomyces, and Macowanites, among others. Some of these genera, including Cystangium and Gymnomyces, are no longer accepted. 

Macowanites, which included the taxon now referred to as Russula castellanoi, differed from Gymnomyces and Cystangium by the presence of an external stem (lacking in Gymnomyces) and the lack of inflated cells at the peridial surface (present in Cystangium). 

Of the similar species previously in Macowanites, Russula stricklandiorum (=Macowanites luteolus) is common in the PNW and therefore the most likely similar species to be encountered. It has a yellowish peridium, yellow-orange gleba, and shorter spore ornamentation (0.3–0.7 µm high). 

Other species previously in Macowanites differ by shorter or wider spore ornamentation, different colors of the peridium or gleba, distinct odors, or peridial structure; those known from the PNW are considered rare. 

Life History: Sporocarps are hypogeous and are known to be produced in July, September, and November. This species is dependent on live host trees for population survival and on mycophagy for spore dispersal.
Range, Distribution, and Abundance: Russula castellanoi is known from Oregon, Washington, and British Columbia. In Oregon, it is known from one site in the West Cascades ecoregion (near the summit of Larch Mountain, west of Mount Hood). In Washington, it is known from one site in the Coast Range ecoregion (near the Sitkum River, east of Forks, located during CVS/FIA plot random grid surveys) and at least one site in the West Cascades ecoregion in the southwest part of Mount Rainier National Park. Regarding the Mount Rainier sites, MyCoPortal data lists two collections from the same site while GeoBOB lists two sites two miles apart from each other; the GeoBOB sites are both several miles north of the MyCoPortal site. However, the limited data in GeoBOB suggests that the two GeoBOB sites are the same as the two in MyCoPortal. Neither the GeoBOB sites nor the MyCoPortal site are mapped at the site described for the type locality, although the GeoBOB sites are close at 0.5 and 1.5 miles, respectively, from that locality.

National Forests and BLM Districts in Oregon and Washington: Documented on Olympic National Forest and the Columbia River Gorge National Scenic Area. The previous fact sheet version gives a site on Spokane BLM; however, the distribution map accompanying that fact sheet shows no such location and none can be found in NRIS, GeoBOB, and herbarium databases.

Because there are only a few widely scattered known sites, it is uncertain exactly what the habitat parameters are for this species. It is therefore reasonable to suspect Russula castellanoi in other jurisdictions with habitats similar to that described below, which are common in temperate parts of the PNW. These jurisdictions would include all those from the Cascade crest west into the Coast Range in both Oregon and Washington. 
Habitat Associations: In the PNW, Russula castellanoi forms ectomycorrhizal associations with members of the Pinaceae. There is very little habitat data available through herbarium records for the Mount Rainier sites, and it is difficult to infer such data due to the high degree of mapping uncertainty of these sites. The Larch Mountain location has Pseudotsuga menziesii, Abies grandis, and Tsuga heterophylla. The Olympic National Forest site has Tsuga heterophylla, Pseudotsuga menziesii, and a light understory consisting of Gaultheria shallon, Vaccinium parvifolium, Rubus spectabilis, Polystichum munitum, and Oxalis oregana. Elevation ranges from 1100 to 3840 feet and stand age is variable.

Threats: Primary threats to populations of Russula castellanoi 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 or resulting in tree mortality. Potentially threatening activities include logging, fuels management, wildfire, and road, parking lot, campground, and trail construction. The above threats can each have negative effects on the fungal mycelium, the tree roots with which it associates, and 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 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. Buffer 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 OHV use. Protect known sites from wildfire when and where feasible. Consider habitat enhancement projects at known sites, such as the careful removal of overstocked non-host species. When conducting management activities in high-potential habitat, leave 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. 

Conservation Rankings and Status:  

Global: G1G2; National: not ranked; Oregon: S1, ORBIC List 1, Sensitive; Washington: not ranked.
(The above ranks are from ORBIC, http://inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications, accessed May 10, 2019)

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

The current fungal 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 fungal survey protocol for Survey and Manage is found at the Survey and Manage website:

http://www.blm.gov/or/plans/surveyandmanage/protocols/
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