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Scientific Name:  Texosporium sancti-jacobi (Tuck.) Nàdv.
Division:  Ascomycota
Class: Ascomycetes
Order:  Caliciales
Family:  Caliciaceae

Technical Description: Texosporium sancti-jacobi is an inconspicuous crustose lichen that occurs with biotic soil crusts in arid and semi-arid habitats.  Thallus a thin whitish to grayish crust, typically 0.5 to 3 cm in diameter, found on soil and decaying organic matter. There is great variation in the prominence of the white thallus, as well as the intensity of the color of the rim around the apothecium, which ranges from bright yellow to dull gray. Reproduction: Apothecia are mazaediate, in other words, the sacs (asci) containing spores disintegrate before the spores are mature, leaving spores in a pile on the apothecium. These distinctive cup-shaped apothecia, 0.5 to 1.0 mm in diameter, have whitish margins and are filled with a dark powdery spore mass (the mazaedium) that is blackish to olive-green, sometimes tinged with bright yellow. The apothecia tend to occur in clusters that are rarely more than 1 cm in diameter. Spores: dark, 36-44 x 20-26 mµ, tightly wrapped with fungal hyphae that become progressively darker and thicker, visible under a light microscope. Texosporium sancti-jacobi is the only known lichen that produces spores with this unusual fungal coat. (Tibell and van Hofsten 1968, McCune and Rosentreter 1992, Riefner and Rosentreter 2004, McCune 2017). The loose spore mass will dislodge and leave a dark print on one's finger when touched. Photobiont: green.

Distinctive characters: 1) tiny grayish or whitish soil crust with 2) white-margined, cup-shaped apothecia, 3) dark olive to golden mass of spores that dislodges when touched.

Similar species: Cyphelium spp. and Thelomma spp. have dark, loose spore masses but occur primarily on wood, including sagebrush and old fenceposts. They do not have the unique hyphae-covered spores found in Texosporium sancti-jacobi.

Many lichens that form soil crusts, especially in the genus Lecanora, have white-rimmed apothecia but they are not tall cups filled with loose spore masses.

Several whitish soil crusts produce black to dark olive soredia arranged in roundish or irregular soralia, but these soralia do not have white rims. 

Life History: McCune and Rosentreter (1992) speculate that the fungal coat over the spores increases their longevity. The dark color of the coat may increase survival in open habitats by providing some protection from ultraviolet radiation, and the chemical makeup of the spores may afford some antibiotic protection. These would be useful traits for a species that tied to short-lived substrates (e.g. rabbit dung).  

Although the persistent apothecia make this species visible year-round, it is easiest to spot when the ground is moist (Camp & Gamon 2011).  

Range, Distribution, and Abundance: Texosporium sancti-jacobi is the only species within the genus, and it is endemic to western North America. It is rare on both regional and local scales, being known from only a few small, localized and widely scattered populations in south-central Washington, central Oregon, southern Idaho, and central and southern California. This lichen is restricted to specific microhabitats, making it uncommon at all sites where it is found, usually making up less than one percent of the biotic crust. Its scattered distribution may be a result of habitat loss due to extensive grazing and fires in shrub-steppe habitats.  

In Washington, T. sancti-jacobi occurs in the Columbia Plateau ecoregion. The northern extent of the species range occurs in Lincoln County, between Marlin and Odessa. Sites in this area appear to be the remnants of a large population that was fragmented by grazing on Bureau of Land Management allotments (Stone et al. 2018). The population at Cleveland Natural Area Preserve (NAP) in Klickitat County is still extant as of fall 2018, but small, because a wildfire burning through the area left only a few patches of T. sancti-jacobi unburned (Camp & Gamon 2011) and non-native grasses have invaded much of the NAP. 
  
This lichen occurs in the Columbia Basin ecoregion in Oregon, and has been documented in Wasco County and in Jefferson County north of Bend (ORNHIC 2004). There are two populations about 6 km apart in Jefferson County, both on the dissected basalt plateaus near the confluence of the Crooked River, Deschutes River and Metolius River. One site is in an Area of Critical Environmental Concern managed by the BLM on a remnant of dissected basalt plateau surrounded by cliffs known as “The Island” (McCune and Rosentreter 1992, Halvorson 2004). The other site is on the rim of Big Canyon northwest of The Island.

A large concentration of known populations occurs in a 23 by 25 mile area in southwestern Idaho (McCune and Rosentreter 1992). These populations are clustered in three sites south of Boise in Ada and Elmore Counties. They will require some habitat protection efforts because of the loss of sagebrush steppe in the area (McCune and Rosentreter 1992). 

In California, T. sancti-jacobi has been documented from Pinnacles National Monument in San Benito County, from Aliso Canyon/Cuyama Valley in Santa Barbara County, western Riverside County, San Diego County, Ventura County, from San Clemente Island in Orange County and the Santa Monica National Recreation Area and Santa Catalina Island in Los Angeles County (McCune and Rosentreter 1992, Benson 2003, Riefner and Rosentreter 2004, Knudsen 2005). Detailed location descriptions can be found in Bratt (2002), Benson (2003), Riefner and Rosentreter (2004), and Knudsen (2005). The populations in San Diego County are presumed to be extirpated because of urban expansion (McCune and Rosentreter 1992). There are six known sites at Pinnacles National Monument. These populations appear secure, with the exception of one site at Chalone Creek that was destroyed by flooding in 1998 (Benson 2003).

National Forests and BLM: Documented on Mt. Hood and Ochoco National Forests, suspected on the Deschutes, Fremont-Winema, Malheur and Umatilla National Forests. Documented on Prineville and Spokane BLM Districts, suspected on Burns, Lakeview, and Vale BLM Districts, and Klamath Falls Resource Area. Also documented on Lawrence Memorial Grassland Preserve (The Nature Conservancy) and Cleveland Shrub Steppe Natural Area Preserve (Washington Department of Natural Resources).

Habitat Associations: Texosporium sancti-jacobi is found in arid to semi-arid shrub-steppe, grassland or savannah communities up to 3281 feet (1000 m) in elevation. It requires “open habitat soils” (Riefner and Rosentreter 2004), which are natural openings or gaps in arid vegetation that are not maintained by fire. They are sparsely vegetated with native forbs and bunchgrasses, have few invasive grasses and support well-developed biological soil crusts. Texosporium sancti-jacobi populations tend to occur on nearly flat ground, which may be small or large shoulders or shelves on slopes as well as on bottomlands. The slopes include most aspects, not restricted to north slopes as previously thought. It appears that the species is tied to areas near where water stands or flows at least part of the year including vernal pools or in fog zones (Root & McCune 2012a, Riefner & Rosentreter 2004, Stone et al 2018). 

Soils are non-saline and non-calcareous, ranging from fine- to coarse-textured but often hardened, and developed from non-calcareous parent materials, including basalt, granite and mixed alluvium. On these sites T. sancti-jacobi is further restricted to microsites containing small bits of decaying organic matter, such as decaying rabbit pellets, dead stems of Selaginella, stubble from dead tufts of bunchgrass, small twigs in soil duff and on other soil lichens (McCune and Rosentreter 1992, Bratt 2002, Benson 2003, Riefner and Rosentreter 2004, Camp & Gamon 2011).

Texosporium sancti-jacobi is intolerant of disturbed sites and is generally found in communities that are considered late-successional because they have been free of disturbance for more than 20 years (McCune and Rosentreter 1992, Riefner and Rosentreter 2004). Most sites have had little or no recent domestic grazing (McCune and Rosentreter 1992). Fire eliminates the species. Associated vascular vegetation and soil crusts, as well as preferred substrate, differ throughout the range (McCune and Rosentreter 1992).  

In Oregon and Washington, T. sancti-jacobi occurs in small patches of open habitat within Artemisia rigida or A. tridentata grasslands and in Purshia tridentata/Festuca idahoensis communities on mounds of soil in biscuit-scabland (Camp & Gamon 2011). It grows on decomposing bunchgrass clumps (Festuca idahoensis, Pseudoroegneria spicata and Poa secunda) that are elevated above the soil surface and abundantly covered with other lichens (McCune and Rosentreter 1992, Ponzetti 1999, Riefner and Rosentreter 2004). It does not usually occur on rabbit pellets in Washington and Oregon. Associated species include the lichens Acarospora schleicheri, Cladonia spp., Diploschistes muscorum, Megaspora verrucosa, Trapeliopsis spp. and the mosses Bryum casepiticium, Didymodon vinealis and Encalypta rhaptocarpa. 

California sites typically have more limited associated soil crust species.  Characteristic vegetation includes widely scattered Adenostoma fasciculatum, sparse Vulpia octoflora, Bromus rubens, and mats of Selaginella cinerascens. Rabbit pellets are the preferred substrate for T. sancti-jacobi in California (McCune and Rosentreter 1992, Riefner and Rosentreter 2004). During a recent survey in Pinnacles National Monument, T. sancti-jacobi was found in an oak woodland, which is a habitat type not previously reported for the species (Benson 2003). The site was on a moderate slope with eastern exposure, and was dominated by Quercus douglasii with an understory of annual grasses and forbs comprising nearly 100% cover. This was the first record of T. sancti-jacobi occurring on a large downed log, still in the early stages of decay (bark missing but outer wood still hard).

Threats: The greatest threat to T. sancti-jacobi is loss of habitat. This can occur by conversion of shrub-steppe communities to agriculture, suburban developments, invasion of weedy annual grasses and the resulting increases in fire frequency, or recreational activities and overgrazing which can result in extensive destruction of the soil crust (McCune and Rosentreter 1992, Riefner and Rosentreter 2004, Camp & Gamon 2011, Root & McCune 2012b). Texosporium sancti-jacobi populations may be able to re-establish after severe disturbance, but only after more than 20 years (McCune and Rosentreter 1992). 

Conservation Considerations: High biotic soil crust species diversity appears to be linearly related to the valuable ecosystem functions performed by these communities such as nutrient cycling, erosion resistance and hydrologic buffering (Bowker et al. 2010). Preservation of diverse communities is essential for management of these necessary components of arid systems (Root & McCune 2012b). Preserve habitat around known sites by installing and monitoring fencing. Make efforts to preserve areas of open habitat soils that have remaining well-developed biological soil crusts by fencing and prohibiting grazing, trampling or crushing by hikers, horseback riders or off-road vehicles. Prevent conversion of open habitat soils to agricultural and suburban developments (McCune and Rosentreter 1992, Riefner and Rosentreter 2004, Camp & Gamon 2011). 

Conservation Rankings: Global: G3; National N3; OR S1, Sensitive, List 2; WA S1, Sensitive.

Keys and Photographs: Exeter et al. (2016), Goward (1999), McCune (2017). 

Original Preparer:  Kimiora Ward, March 2006. First Revision: Richard Helliwell, March 2007. Second Revision: Daphne Stone, March 2019.
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Photos 
All photos by Daphne Stone unless otherwise attributed.

[image: IMG_8875 smaller]
Texosporium sancti-jacobi  (on lump directly above the pencil) at Walter Lake, Lincoln Co., Washington, with associated soil crust lichens Diploschistes muscorum and Acarospora schleicheri.

[image: IMG_8886 crop smaller]
Texosporium sancti-jacobi  at Walter Lake, Lincoln Co., Washington, with greenish spore mass.
[image: IMG_8887 yellow TESA small]
Texosporium sancti-jacobi  at Walter Lake, Lincoln Co., Washington, with yellow spore mass.

[image: IMG_8896 smaller]
Texosporium sancti-jacobi  at Bob's Lake, Lincoln Co., Washington, growing on bunchgrass stubble with Amandinea punctata.

[image: IMG_8904 bobs lake habitat smaller]
Texosporium sancti-jacobi habitat on ecotone between Artemesia and open grassland at Bob's Lake, Lincoln Co., Washington.

[image: IMG_8986 HHH smaller]
Texosporium sancti-jacobi  habitat at Horse Heaven Hills, Benton County, Washington.

[image: IMG_8982 smaller]
Texosporium sancti-jacobi at Horse Heaven Hills, Benton County, Washington, with very old, well-developed thallus, pencil points to the single apothecium.
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Texosporium sancti-jacobi from Elmore County, ID.
© Thayne Tuason, used with permission.
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Texosporium sancti-jacobi from Elmore County, ID.
© Thayne Tuason, used with permission	
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Texosporium sancti-jacobi on rabbit pellets.
© Rick Riefner, used with permission
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