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Scientific Name: Microcalicium arenarium
Division: Ascomycota
Class: Dothideomycetes
Order: undetermined
Family: Microcaliciaceae

Taxonomic Note: Microcalicium arenarium is a non-lichenized, free-living fungus that lacks a photosynthetic algal partner (photobiont, phycobiont). Although not a lichen, it and several similar fungi are usually included in treatments of pin lichens because they often occur in the same habitats and are difficult to differentiate in the field.

Technical Description: Thallus: tiny, crustose, thallus embedded in the substrate (immersed), often visible as an indistinct whitish stain. Often attached to free-living green algae (Stichococcus or trebouxioid alga) or the bright yellow-green lichen Psilolechia lucida with a thallus that is made entirely of soredia (leprose). Reproduction: The apothecia are stalked and mazaediate, in which the sacs (asci) containing spores disintegrate before the spores are mature, leaving spores in a loose, rounded mass on the apothecium. Apothecia 0.8-1 (1.6) mm tall, each comprised of a cup-shaped head (capitulum) on a slender cylindrical unbranched stalk (stipe), the stipe 0.06-0.10 mm thick, dull black or grayish, smooth or granular. The capitulum contains a convex mass of loose, powdery greenish-black spores usually with faint yellow powder (pruina) that tints this mazaedium greenish. Spores greenish, long-cylindrical, 2-celled with a dividing cell wall (septum) that is often difficult to see, 6-8 (11) x 2.0-2.5 (2.9) µm long, spirally ridged (striate). Photobiont: Non-lichenized, i.e. algal partner lacking, but parasitic on free-living or lichenized algae.

Chemistry: apothecia K+ yellowish brown (Tibell 1999). 

Distinctive characters: 1) Tiny black or grayish stalked apothecia, sometimes attached to the bright yellow-green lichen Psilolechia lucida, 2) spore mass greenish (10-20X) and 3) the spores spirally striate (400X). 

Similar species: Microcalicium ahlneri also has a black, stalked apothecia and spirally striate spores but the stipe expands gradually up to the capitulum, is shorter, usually 0.4-0.7 mm tall, with a coarsely granular surface. The spores protrude from the mazaedium in a cylindrical mass well beyond the rim of the capitulum, loosely held together by specialized fungal tissue. 


Calicium  adspersum has similar-sized black apothecia with greenish mazaedia and spirally striate spores, but the spores are 8-16 mm long, oval, clearly two-celled and narrowed slightly at the dark septum, and it has a clearly visible, greyish crustose thallus. 

Chaenothecopsis species form small, black-stalked mazaedia and are not lichenized, but their spore masses are not greenish and the spores are not spirally ridged. They are usually found on dead wood.

Other descriptions and illustrations: Exeter et al. (2016), Goward (1999), McCune (2017),  Tibell (1999).

Life History: Details for Microcalicium arenarium are not documented. It parasitizes algae and lichens, in contrast to some other non-lichenized calicioids that are wood decayers (saprobes). The stalked apothecia may facilitate spore dispersal by wind or contact with passing arthropods and birds (Peterson 2006). Growth and dispersal are probably very slow, and it appears to be restricted to old growth forests where many more microhabitats are present that are available in younger forests (Selva 2003). For this reason it has been documented as an indicator of forest age and continuity (e.g., Selva 2003).

Range, Distribution, and Abundance: Interruptedly circumboreal and bipolar. Scandinavia, UK, Europe, Asia, eastern North America, Australasia, southern South America. In the Pacific Northwest, Alaska south to California. 

National Forests and BLM: documented from the Willamette National Forest. A specimen from Mt. Baker-Snoqualmie National Forest may be a misidentification (B. Ryan 7891, with the note "Or Calicium?" on the packet). Documented on Coos Bay and Northwest Oregon BLM Districts. Suspected on the Columbia River Gorge National Scenic Area in Oregon due to proximity of site in Guy W. Talbot State Park. Documented in the H. J. Andrews Experimental Forest and Bald Hill Natural Preserve in Washington.

Widespread globally but rare in portions of its range. Known from two locations in Washington, one of which may be a misidentification, and 4 in Oregon. Probably undercollected in the Pacific Northwest due to difficulty in field identification.

Habitat: Forming small colonies on free-living green algae (e.g., Stichococcus, Trebouxia) or leprose lichens e.g., Calicium, Chaenotheca, Chrysothrix, Psilolechia (Goward (1999), McCune (2017), Tibell (1999)) growing in dry microhabitats such as bark, wood, root, and rock faces that are sheltered from precipitation. In the Pacific Northwest, Microcalicium arenarium is probably restricted to old-growth forests because its host species often appear only in forests older than 100 years. Known elevations are below 2000 feet. Forest types are Pseudotsuga menziesii and Tsuga heterophylla associations (Rikkinen 2003). 

Threats: Worldwide Microcalicium arenarium has declined since pre-industrial times. Pervasive logging of old-growth forests in North America and Europe has diminished its habitat and opportunities for dispersal. Although most calicioid lichens and fungi inhabit aged bark or wood in sheltered locations protected from direct rain interception, this species has the added restriction that it grows parasitically on a small selection of lichens that occur in such habitats (Peterson 2003). Thus, with the remaining old growth forests only a small fraction of forested land in the Pacific Northwest, any more removal of its specific habitat must be considered a major threat. Possibly the highest threat now is from more frequent fires, some of which may be intense. 

Conservation Considerations: Consider revisiting all known localities and monitoring the status of populations. Search for new populations on federal lands. Protection of known sites from logging, road or trail work, and from scorching of tree trunks during prescribed fire will minimize risk to populations. Manage understory in known sites to maintain open conditions. In general, protection of old-growth forests increases the chance of retaining this rare species.

Conservation rankings: Global: G4G5; National: NNR. Oregon: S1, ORBIC List 2, Sensitive, WA: not ranked. 


Preparer: John A. Christy, with edits from Daphne Stone, Rob Huff, April 2010. Updated: Daphne Stone, March 2019. 
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Photos
All photos by Scot Loring, of Maertens, OSC# 143425.
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Close-up of stalked apothecia with yellow pruina.
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Stalked apothecia growing on leprose lichen thallus.
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Stalked apothecia growing on leprose lichen thallus.
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Spores, showing spiral ornamentation.
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Spores showing spiral ornamentation and septum.
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