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ABSTRACT. Arthonia frostiicola and A. galligena are described as new to science based on collections 
from 
mountainous regions of southeastern North America. Arthonia frostiicola infects the saxicolous 
lichen 
Dirinaria frostii, producing emarginate black apothecia which erupt from within the host thallus. It is 
characterized by a dark hypothecium and 1-septate, obovoid ascospores which turn brownish and 
verruculose in age. It is known from five collections made in the southern Appalachian Mountains 
and 
Ozark Mountains in southeastern North America. Arthonia galligena produces galls in the thallus and 
apothecia of the corticolous lichens Lecanora masana and L. rugosella, and is apparently endemic to 
the 
high elevations of the southern Appalachian Mountains. It is characterized by a variably pigmented, 
pale 
to red-brown hypothecium and 2-septate, macrocephalic ascospores which turn brownish and 
verruculose in age. Keys to the species of Arthonia on Caliciales and Lecanoraceae are provided. 
KEYWORDS. New taxa, biodiversity, endemism, host-parasite relationships, lichenicolous fungi, 
taxonomy 
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Lichenicolous fungi are a diverse group of organisms 
living on or within lichens (Clauzade et al. 
1989; Diederich 1996; Diederich et al. 2018). Unlike 
endolichenic fungi, which live entirely within the 
thalli of their hosts and do not produce readily 
visible infections, lichenicolous fungi produce visible 
external reproductive structures, often causing 
discolorations, necrosis or galls in the hosts 
(Richardson 1999; U’Ren et al. 2012). Over 2,300 
species of lichenicolous fungi have been recognized 
worldwide to date, which is only a third to half of 
the estimated total number of species (Diederich et 
al. 2018; Zhurbenko 2008). Despite being speciesrich 
and having a highly distinctive lifestyle that 
involves parasitizing hosts that are widely regarded 
as charismatic and ecologically important, fine scale 
documentation of rarity, geographic distribution, 
ecology and biology is lacking for most lichenicolous 
fungi (Ihlen & Wedin 2008; Lawrey & 
Diederich 2003; Zhurbenko 2012), making completion 
of conservation assessments and development 
of management strategies for these fungi challenging 



 

 

(Woods & Coppins 2012). Conservation of lichenicolous 
fungi is further complicated by the fact that 
parasites historically have been considered unimportant, 
or even detrimental, based on the widespread 
perception that they detract from ecosystem 
health and that high parasite abundance and 
diversity indicates a disturbed or stressed ecosystem 
(G´omez & Nichols 2013). To the contrary, increasing 
evidence suggests that parasites play critical roles 
in healthy ecosystems (Hudson et al. 2006). 
Moreover, diversity of parasites has been found to 
be correlated with overall diversity and quality of 
habitats, making them valuable bioindicators (Palm 
& R¨uckert 2009; Poulin 2014; Sasal et al. 2007). 
Many lichenicolous fungi are restricted to a 
single host genus or even host species, while others 
appear to be generalists across a wide array of host 
taxa (e.g., Diederich et al. 2022a,b; Matzer 1996; 
 
Matzer & Hafellner 1990). Although the latter 
should be interpreted in light of detailed studies 
with deep sampling and use of molecular data that 
have repeatedly demonstrated taxa with presumed 
broad host selection to instead be complexes of 
superficially similar, host-specific species (e.g., Diederich 
et al. 2022b; Fleischhacker et al. 2016; Suija et 
al. 2015, 2018). Much like how perspectives of host 
specificity in lichenicolous fungi have evolved over 
time, the perception that geographic distributions of 
lichenicolous fungi uniformly mirror those of their 
hosts (e.g., Grube 2007) has shifted to a nuanced 
recognition that some lichenicolous fungi are rarer 
and more geographically restricted than their hosts 
(e.g., Hollinger & Lendemer 2021; Lendemer et al. 
2016). Nonetheless, understanding of the ecological 
and biological factors that drive lichenicolous 
fungus species richness and distribution is also 
limited, although studies have implicated biotic 
interactions as well as microhabitat and microclimate 
(Lawrey & Diederich 2003; Łubek et al. 2019), 
a situation similar to fungal parasites of herbaceous 
plants (e.g., Majewski 1971). 
Among the many fungal lineages that have 
evolved to parasitize lichens, the genus Arthonia 
Ach. is notable for being a particularly species-rich 
genus that, in a taxonomically broad sense, includes 
more than 500 species worldwide whose morphologies 
and nutrition modes span a full spectrum from 
lichens, with highly organized thalli, to non-lichenized, 
evidently saprobic fungi, and everything in 



 

 

between, including non-lichenized parasites on 
lichens (Frisch et al. 2014a; Grube 1998; Grube & 
Matzer 1997; Sundin 1999; Sundin & Tehler 1998; 
Sundin et al. 2012). More than 140 species belong to 
the latter category and are obligate parasites on 
lichens, almost all of which are restricted to a single 
host species or genus (Diederich et al. 2018; 
Supplementary Table S1). One should note, 
however, that Diederich et al. (2018) frequently 
include only the primary or typical hosts, and that 
one can find reports of many lichenicolous species 
on atypical hosts in the literature (e.g., Brackel 
(2015) reports Arthonia coronata Etayo on Cladonia 
spp.). Such reports may reflect the presence of 
undescribed cryptic species, differing significantly 
from related congeners only in host selection, or 
they may indicate that lichenicolous species have 
broader host tolerances than previously thought. 
Lichenicolous Arthonia typically produce infections 
on the host lichens that are readily detected in 
the field with a hand lens (Grube & Matzer 1997). 
Despite being relatively conspicuous, previously 
overlooked lichenicolous Arthonia are routinely 
reported and described from even well-studied areas 
such as Europe (e.g., Fleischhacker et al. 2016). The 
same is true in North America, where for two 
decades there has been a steady stream of newly 
documented and described lichenicolous Arthonia 
(Hafellner et al. 2002; Houde et al. 2007; Ihlen et al. 
2004; Knudsen & Lendemer 2007; Kocourkova´ & 
Knudsen 2015; Lendemer & Harris 2012; Lendemer 
et al. 2016; Zhurbenko 2013). Surprisingly, no 
lichenicolous Arthonia species have been previously 
reported from the southern Appalachian Mountains, 
a biodiversity hotspot for many organisms 
(Stein et al. 2000), including lichens (Dey 1978; 
Lendemer et al. 2013). As was discussed by 
Hollinger & Lendemer (2021), while southern 
Appalachian lichens are well-studied relative to 
many other regions globally, there have been 
remarkably few reports of lichenicolous fungi given 
the high diversity of rare species and the large 
quantity of high-quality, natural habitats. Here we 
describe two new species of lichenicolous Arthonia 
found during fieldwork in the southern Appalachian 
Mountains, both of which appear to be rare and 
more narrowly restricted than their host lichens. We 
provide identification keys for the lichenicolous 
Arthonia growing on hosts in the Caliciales and 



 

 

Lecanoraceae and contextualize the description of 
the new species within a broader discussion of hostparasite 
distribution patterns in lichenicolous fungi. 
METHODS 

This study was based on specimens collected by 
the authors and deposited in the herbarium of the 
New York Botanical Garden (NY). Georeferenced 
voucher data for all NY specimens examined can be 
accessed via the C.V. Virtual Herbarium at NY 

(http://sweetgum.nybg.org/science/vh/). Specimens 
were studied using standard laboratory techniques, 
with hand-cut sections mounted in water, 10% 
KOH (K), 10% HNO3 (N) and 10% Lugol’s 
solution (I). The absence of crystals in the apothecia 
was confirmed using polarizing (POL) filters. 
Measurements were made of structures mounted 
in water from digital photographs taken with an 
OMAX model A3RDF50 camera inserted into the 
 

ocular tube of a microscope and calibrated with a 
reference micrometer slide. Measurements are 
presented as follows: (minimum)5th percentile– 
[mean]–95th percentile(maximum), where the extreme 
values are in parentheses, and 5th–95th 
percentile is the range within which 90% of 
individual measurements fall. The L/W ratio is the 
length divided by width, calculated individually for 
each spore, then the statistics are calculated as usual. 
TAXONOMY 

Arthonia frostiicola Hollinger & Lendemer, 
sp. nov Fig. 1 
MYCOBANK MB 847658 
Parasitic species, occurring in the thallus of Dirinaria 
frostii (Tuck.) Hale & W.L.Culb., similar to 
Arthonia phaeophysciae Grube & Matzer in 
having erumpent black apothecia and 1-septate 
ascospores, but the hypothecium is dark brown (vs. 
hyaline to pale brown in A. phaeophysciae), and 
the ascospores have a submedian septum and turn 
brown and verruculose in age (vs. septum 
occurring at or above the middle and the 
ascospores remaining hyaline and smooth in age 
in A. phaeophysciae). 
TYPE: U.S.A. TENNESSEE: Blount Co., Great Smoky 
Mountains National Park, Shop Creek, 
35831053.400N 83859027.200W, 280 m, on Dirinaria 
frostii (thallus) on overhanging siliceous rock 
at top of outcrop at mouth of creek, overlooking 
 
 



 

 

lake, 11 May 2022, J.P. Hollinger 27058 (NY!, 
holotype; H!, isotype). 
Description. Habit lichenicolous, weakly to 
moderately pathogenic, often causing discolorations 
in host thallus. Vegetative hyphae indistinct, I– and 
K/I–. Apothecia dispersed but becoming confluent 
with adjacent apothecia creating irregular compound 
apothecia, erumpent, becoming moderately 
to strongly convex very early, rounded, black, 
epruinose but usually retaining remnants of the 
host cortex over most of the surface, (0.09)0.15– 
[0.27]–0.50(0.56) mm (n¼119 from 3 specimens) in 
diam., margin indistinct, sometimes surrounded by 
a distinct round, blackened or bleached necrotic 
zone; epihymenium red-brown, Kþolive-brown, N– 
or a slightly brighter, redder brown, POL–; hymenium 
25–50 lm high, hyaline, not inspersed with oil 
or crystals, Iþ red, K/Iþ blue; hypothecium 25–50 
lm thick, red-brown, Kþ olive-brown and N– as in 
the epihymenium, K/Iþ blue; paraphyses indistinct, 
branched and anastomosing, some tips browncapped, 
2.5–4.5 lm wide; asci 8-spored, broadly 
clavate, more elongate in age, with a 5–7 lm long 
foot, tip much thickened, lacking a K/Iþ blue ring 
structure, (17)23–[29]–41(42) 3 (11)13–[16]– 
20(21) lm (n¼52 from 5 specimens); ascospores 
hyaline, becoming brown and verruculose in age, 1- 
septate, narrowly obovoid, not constricted in 
middle, septum generally submedian resulting in 
upper cell being both wider and longer than lower 
cell, (8.8)10.1–[12.0]–13.9(15.6) 3 (2.7)3.7–[4.4]– 
5.8(6.4) lm, L/W ratio ¼ (2.0)2.2–[2.8]–3.5(4.5) 
(n¼164 from 5 specimens), wall and septum 0.5–0.7 
lm thick; perispore thin and not easily seen, ca. 0.5 
lm thick, collapsing in age, I– and K/I–. Anamorph 
not seen. 
Etymology. The epithet ‘‘frostiicola’’ refers to the 
host lichen, Dirinaria frostii. 
Ecology and distribution. Arthonia frostiicola is 
so far known only from thalli of Dirinaria frostii, a 
common species of sheltered and protected microhabitats 
on non-calcareous rock outcrops with a 
distribution that extends throughout temperate 
eastern North America southward across northern 
Mexico into Baja California Sur (Awasthi 1975; 
Harris & Ladd 2005; Kalb 2004; Tripp & Lendemer 
2020; Fig. 2A herein). In contrast to the range of D. 
frostii, the new species is known from only four 
locations in the southern Appalachian and Ozark 



 

 

Mountains of southeastern North America (Fig. 
2B). 
Given the conspicuous visibility of the infection 
caused by Arthonia frostiicola, namely large, darkened 
spots on the host thallus, the small number of 
known occurrences may reflect rarity of the lichenicolous 
fungus rather than collection bias and under 
detection. Indeed, the host is often locally abundant 
in sheltered siliceous rock overhangs and faces and 
widely distributed across a large area of North 
America and northern Mexico. Subsequent to our 
initial discoveries of A. frostiicola in 2010 and 2020, 
we searched both the holdings of D. frostii at NY and 
many populations of D. frostii in situ in the southern 
Appalachian Mountains. These attempts to locate 
additional occurrences of the new species led to the 
discovery of only two additional locations. 
Discussion. Arthonia frostiicola is characterized 
by small, black, erumpent apothecia in the thallus of 
Dirinaria frostii. In the field it causes the host thallus 
to appear dirty or necrotic, and only close 
inspection reveals that the dark spots are actually 
erumpent apothecia of the lichenicolous fungus. 
While the apothecia may be difficult to see without a 
hand lens, the discoloration of the host is readily 
observed in the field with the naked eye and the 
coloration of infected thalli contrasts strongly with 
that of adjacent healthy thalli. 
Compared to other foliose lichen genera, 
relatively few lichenicolous fungi have been reported 
from Dirinaria and we were only able to locate seven 
such taxa in the literature, none of which also occur 
on D. frostii. Buelliella dirinariae Diederich & 
Aptroot, described from D. picta (Sw.) Clem. & 
Shear, differs from A. frostiicola in producing 
marginate, red-brown apothecia (vs. emarginate 
black apothecia) (Aptroot et al. 1997). Plectocarpon 
dirinariae Ertz & van den Boom, described from D. 
applanata (F´ee) D.D.Awasthi, has hyaline, 3-septate 
ascospores (vs. 1-septate and turning brown in A. 
frostiicola) and its apothecia are immersed in stroma 
(the apothecia of A. frostiicola are scattered within 
typical host thalline tissue) (Ertz & van den Boom 
2012). Stictographa dirinariicola Diederich & Ertz, 
also described from D. picta, forms irregular, black, 
erumpent apothecia that superficially resemble A. 
frostiicola, but the exciple is well-developed in S. 
dirinariicola (vs. essentially absent in A. frostiicola) 
(Diederich et al. 2017). Tephromela cerasina 



 

 

(M¨ull.Arg.) Rambold & Triebel (” Nesolechia 
cerasina M¨ull.Arg.) produces black, marginate 
apothecia (vs. emarginate in A. frostiicola), has 
simple, hyaline ascospores (vs. 1-septate and turning 
brown in A. frostiicola) and has been reported from 
D. picta and D. confusa var. saxicola (R¨as¨anen) 
D.D.Awasthi (Hafellner et al. 2002; Rambold & 
Triebel 1992). Tremella dirinariae Diederich, Millanes 
& Wedin is a basidiomycete that forms black 
warts on thalli of D. aegialita (Afz.) B.J.Moore and 
has basidia instead of asci (Ariyawansa et al. 2015). 
Tremella purpurascentis Diederich, Common & 
Millanes is another basidiomycete, this one forming 
brown, resupinate patches on thalli of Dirinaria 
purpurascens (Vainio) B.J.Moore (Diederich et al. 
2022b). Lastly, Xenonectriella dirinariae Etayo & van 
den Boom produces striking, erumpent, orange 
perithecia on an unidentified Dirinaria sp. (Etayo & 
van den Boom 2013). 
Fifteen parasitic species of Arthonia have 1- 
septate ascospores which darken and become 
verruculose in age. Interestingly, all but A. cohabitans 
Coppins lack a K/Iþblue ring structure in the 
ascus, and most are reported to have a perispore 
(Frisch et al. 2014b; Grube & Matzer 1997; Grube 
et al. 1995; Kantvilas & Wedin 2015; Kondratyuk 
1996; Lendemer et al. 2016; Wedin & Hafellner 
1998). Four of these fifteen species differ from A. 
frostiicola in having Kþ purple pigments in the 
apothecia: A. cohabitans, A. destruens Rabenh., A. 
physidiicola Frisch & G.Thor and A. pseudocyphellariae 
Wedin (Frisch et al. 2014b; Grube et al. 
1995). The rest have a brown pigment in the upper 
hymenium which either does not react or, like A. 
frostiicola, reacts Kþ olive or green (Brackel 2010; 
Coppins & Aptroot 2009; Grube & Matzer 1997; 
Kantvilas & Wedin 2015; Kondratyuk 1996; Lendemer 
et al. 2016; Wedin & Hafellner 1998). Five of 
the species that lack Kþ purple pigments differ 
from A. frostiicola in having been reported to have 
amyloid instead of hemiamyloid hymenia: A. badia 
Wedin & Hafellner, A. coriifoliae Wedin & 
Hafellner, A. flavicantis Wedin & Hafellner, A. 
plectocarpoides (S.Y.Kondr. & D.J.Galloway) Wedin 
& S.Y.Kondr. and A. punctella Nyl. All of those taxa 
except A. punctella occur on species of Pseudocyphellaria 
(Coppins & Aptroot 2009; Wedin & 
Hafellner 1998). 
Of the six remaining species, Arthonia anjutae 



 

 

S.Y.Kondr. & Alstrup induces galls in the host 
thallus (A. frostiicola only discolors the host) and 
parasitizes a different host genus, Teloschistes 
(Kondratyuk 1996). Arthonia coniocraeae Brackel 
and A. maculiformis Wedin & Hafellner both have a 
hyaline to pale brownish hypothecium (vs. dark 
brown in A. frostiicola). Additionally, A. coniocraea 
grows on Cladonia and has a taller hymenium (60– 
80 lm fide Brackel 2010 vs. 25–50 lm in A. 
frostiicola), while A. maculiformis grows on Pseudocyphellaria 
and has somewhat larger ascospores (13– 
16.535.0–6.5 lm fide Wedin & Hafellner (1998) vs. 
10.1–13.9 3 3.7–5.8 lm in A. frostiicola). Arthonia 
colombiana Etayo has an orange hypothecium (vs. 
red-brown in A. frostiicola) and ascospores that turn 
gray in age (vs. brown in A. frostiicola) (Etayo 2002). 
Arthonia insularis Kantvilas & Wedin and A. 
japewiae Grube & Holien are very similar to A. 
frostiicola and, except for occurring on other host 
taxa, they have only slightly larger ascospores (12–17 
35.0–8.5 lm in A. insularis and 10–1635.0–6.0 lm 
in A. japewiae, vs. 10.1–13.9 3 3.7–5.8 lm in A. 
frostiicola) (Grube & Matzer 1997; Kantvilas & 
Wedin 2015). Among all the lichenicolous Arthonia 
with 1-septate ascospores, A. stevensoniana R.C.Harris 
& Lendemer appears to be the most morphologically 
similar to the new species. It occurs on a 
very different host (Haematomma accolens) that is 
allopatric with the host of A. frostiicola and infects 
the hymenium of the apothecia rather than the 
thallus (Lendemer et al. 2016). A key to the 
lichenicolous Arthonia reported from host lichens 
classified in the Caliciales, the order to which 
Dirinaria belongs, is provided in the keys section 
at the end of this paper. 
Additional specimens examined (all on Dirinaria 
frostii). U.S.A. ARKANSAS: Perry Co., Ouachita 
National Forest, vicinity of Goat Bluff along N side 
of South Fourche LaFave River, E of AR7, ca. 1.2 mi 
NE of Hollis, on sandstone, 6 Oct. 2010, J.C. 
Lendemer et al. 26084 (NY). NORTH CAROLINA: Haywood 
Co., Pisgah National Forest, Dicks Trail, ridge 
and outcrops above mouth of Cataloochee Creek, 
on quartzite on ground in cave mouth, 21 Mar. 
2021, J.P. Hollinger 25445a (NY); Swain Co., Great 
Smoky Mountains National Park, Twentymile 
Creek, ca. 1 km E of jct. of Twentymile and Wolf 
Ridge Trails, above trail, on shaded siliceous 



 

 

outcrop, 10 May 2022, J.P. Hollinger 27009 (NY). 
TENNESSEE: Blount Co., same location as the type, on 
siliceous rock overhang, 10 Dec. 2020, J.P. Hollinger 
et al. 24445a (NY). 
Arthonia galligena Hollinger, Lendemer & P.A.Scott, 
sp. nov. Fig. 3 
MYCOBANK MB 847657 
Similar to Arthonia agelastica R.C.Harris & Lendemer 
in occurring on species of the Lecanora 
subfusca group, having clustered apothecia immersed 
in the host thallus, a hemiamyloid 
hymenium and 2-septate, macrocephalic ascospores 
that turn brown and verruculose in age, but 
differing in host (L. masana Lendemer & 
R.C.Harris and L. rugosella Zahlbr. vs. L. 
louisianae de Lesd. in A. agelastica), in inducing 
galls in the host (vs. not inducing galls in A. 
agelastica), and producing smaller ascospores 
(9.6–13.1 3 4.7–6.4 lm vs. 13.0–16.7 3 5.2–7.5 
lm in A. agelastica). 
TYPE: U.S.A. TENNESSEE: Sevier Co., Great Smoky 
Mountains National Park, Mount LeConte, Nfacing 
slopes above Trillium Gap Trail, 0.4 mi N 
of jct w/ Rainbow Falls Trail/Boulevard Trail at 
LeConte Lodge, 35839031.700N 83826016.400W, 
1923 m, 24 Oct. 2018, on Lecanora masana 
(thallus and apothecia) on Sorbus americana 
branch, J.C. Lendemer 57121 (NY!, holotype). 
Description. Habit lichenicolous, pathogenic, 
inducing formation of galls in host thallus, and 
sometimes completely taking over and blackening 
host apothecia. Vegetative hyphae penetrating the 
host thallus and apothecia, Iþ red and K/Iþ violet 
contrasting sharply with nonamyloid tissue of the 
host. Apothecia dispersed, or more commonly 
strongly aggregated and then inducing the formation 
of wart-like galls; individual apothecia immersed 
in the thallus and apothecia of the host; disk 
flat, flush with the surface of the host, black, 
epruinose, rounded, (0.04)0.05–[0.09]–0.14(0.16) 
mm in diam. (n¼114 from 5 specimens); epihymenium 
red-brown, Kþ olive-brown, Nþ bright 
orange-brown, POL–; hymenium hyaline, not inspersed 
with oil or crystals, Iþred, K/Iþblue, 40–60 
lm high; hypothecium brownish in places, same 
pigment as epihymenium, Iþ red, K/Iþ blue, POL–, 
15–25 lm thick; paraphyses abundant, branched 
and anastomosing, irregularly 1–3 lm thick, upper 
parts brown-walled and sometimes granular, tips 



 

 

swollen to 2.5–5.5 lm; asci 8-spored, broadly 
clavate, tip thick, lacking a K/Iþ blue ring structure, 
endoascus Iþ red and K/Iþ red, (26)30–[36]–43(49) 
3(13)14–[18]–23(23) lm (n¼36 from 6 specimens); 
ascospores hyaline, turning brown and verruculose 
in age, obovoid, ends broadly rounded, 2-septate 
(rarely 1 or 3) becoming constricted at septa, upper 
cell the widest and longest, middle cell the shortest, 
and lower cell the narrowest, (8.5)9.6–[11.4]– 
13.1(14.3) 3 (3.6)4.7–[5.4]–6.4(6.8) lm, L/W ratio 
(1.7)1.8–[2.1]–2.5(2.9) (n¼213 from 7 specimens), 
walls and septa 0.5–1.0 lm thick; perispore present 
while spores hyaline, 1.0–1.5 lm thick, K/Iþ faintly 
bluish. Pycnidia immersed in gall between apothecia, 
globose, 30 lm in diam. (only seen once in 
Lendemer 57121); conidia hyaline, ellipsoid-oblong, 
3.4–3.8 3 1.4–1.6 lm. 
Etymology. The epithet ‘‘galligena’’ refers to the 
characteristic wart-like galls this species induces in 
the thallus of its host. 
Ecology and distribution. The new species 
appears to be endemic to the southern Appalachian 
Mountains of eastern North America where it has 
only been found on two host lichen species 
(Lecanora masana and L. rugosella) that are 
restricted to high elevation habitats (Fig. 4C).  
Lecanora masana is narrowly endemic to the high 
elevations of the southern Appalachians where it 
grows in a wide array of habitat types ranging from 
northern hardwood forests to shrub balds and 
spruce-fir forests (Lendemer et al. 2013; Tripp & 
Lendemer 2020; Fig. 4B). It has been assessed as 
Vulnerable for the IUCN Red List in light of the 
threats to high elevation southern Appalachian 
ecosystems (Allen & Lendemer 2016; Allen et al. 
2021). Lecanora rugosella was originally described 
from Europe and the European population is 
currently treated as conspecific with L. charlotera 
Nyl. (Mal´ıˇcek 2014). However, the North American 
population treated as L. rugosella by Brodo (1984) 
may represent a distinct species from L. charlotera 
(see Brodo 1984: 155) and is widespread in the 
Appalachian Mountains and Great Lakes regions of 
eastern North America (Brodo 1984; Tripp & 
Lendemer 2020). In the southern Appalachians it 
is common throughout high elevation habitats, 
much like L. masana, and it occurs in similar 
habitats northward into the central Appalachians  
and mountain ranges of New England (Lendemer 



 

 

unpublished data; Fig. 4A). As is the case with many 
members of high elevation Appalachian lichen 
communities, L. rugosella is also common in lower 
elevation forests throughout New England and the 
Canadian Maritime Provinces, especially in coastal 
habitats and the Great Lakes region (Dey 1976, 1984; 
Tripp & Lendemer 2019). Both L. masana and L. 
rugosella occur on a wide array of woody substrates, 
including the branches and boles of both conifers 
and hardwoods, subcanopy shrubs or trees (especially 
Ilex montana) and ericaceous shrubs (especially 
Gaylussacia, Rhododendron and Vaccinium) 
(Tripp & Lendemer 2020; Lendemer unpublished 
data). 
Given the frequency and abundance of both 
host species in the southern Appalachians, and the 
widespread distribution of Lecanora rugosella outside 
of that region (Fig. 4A), it seems odd that the 
new species would occur in only a subset of the 
combined range of the two host species. It is 
unlikely that this Arthonia, which is so readily visible 
in the field, has been overlooked in the broad range 
of Lecanora rugosella given that lichenicolous  
Arthonia have received much attention in recent 
decades (e.g, Etayo 2002, 2017; Fleischhacker et al. 
2016; Frisch & Holien 2018; Grube et al. 1995; 
Hafellner 2018; Kantvilas & Wedin 2015), that there 
have been intensive, albeit sporadic, studies of 
lichenicolous fungi in northeastern North America 
where L. rugosella is common (e.g., Driscoll et al. 
2016; Seaward et al. 2017). The situation may be 
similar to that of Capronia harrisiana Hollinger & 
Lendemer, another apparent southern Appalachian 
endemic lichenicolous fungus that occurs on the 
otherwise widely distributed foliose lichen Crocodia 
aurata (Ach.) Link (Hollinger & Lendemer 2021). 
On the other hand, it is also plausible that the 
primary host of A. galligena is L. masana, and that 
careful searching will discover A. galligena to be 
found throughout this limited range of the host, and 
that it is only within this small area that A. galligena 
is also able to grow on the closely related L. 
rugosella. Alternatively, A. galligena might grow 
equally well on both hosts, but be limited by the 
same factors that have resulted in the narrow 
distribution of L. masana. Since A. galligena has 
been found only in relatively mature, little-disturbed 
forest stands located within large tracts of intact 
natural habitat, we hypothesize that the species may 



 

 

be tied to high habitat quality and prolonged 
continuity of the natural landscape. 
Discussion. This species is readily recognizable 
in the field by its distinctively clustered, black 
apothecia which are immersed in small wart-like 
galls in the host thallus, often additionally blackening 
the apothecia of the host. At least a dozen species 
of Arthonia are known to grow on hosts in Lecanora 
or related genera (Diederich et al. 2018) and a key to 
these is provided at the end of this paper. Of these, 
A. agelastica is closest to the new species in that it 
has 2-septate, macrocephalic ascospores which 
become brown and verruculose with age. Arthonia 
agelastica grows on L. louisianae, which like L. 
masana and L. rugosella, is a member of the 
Lecanora subfusca group (see Brodo 1984; Zhao et 
al. 2016). However, A. agelastica does not induce the 
formation of galls in the thallus of its host and has 
larger ascospores (13.0–16.7 3 5.2–7.5 lm fide 
Lendemer et al. (2016), vs. 9.6–13.1 3 4.7–6.4 lm 
in A. galligena). The host species of A. galligena are 
also entirely allopatric with that of A. agelastica 
(Figs. 4A, B vs. Fig. 5A), as L. louisianae is 
widespread in the Coastal Plain of southeastern 
North America with a distribution that extends into 
the low elevations of the Southern Appalachians 
while L. masana and L. rugosella are restricted to 
middle and high elevations of the Appalachians in 
southeastern North America (Allen & Lendemer 
2016; Brodo 1984; Lendemer & Noell 2018; Lendemer 
et al. 2013, 2016). In both cases the lichenicolous 
fungus is known from only a narrow subset 
of sites from where the host occurs, this despite 
extensive searching of existing herbarium vouchers 
of the host species (see Lendemer et al. 2016; 
compare Figs. 4 and 5 herein). 
Other species of Arthonia that occur on species 
of Lecanora s.l. differ from A. galligena in one of two 
primary ways. One set of species differs in having 1- 
septate, persistently hyaline ascospores: the A. 
apotheciorum-lecanorina group, A. caerulescens 
(Almq.) R.Sant., A. clemens (Tul.) Th.Fr., A. glacialis 
Alstrup & E.S.Hansen, A. oligospora Vˇezda and A. 
sherparum Grube & Matzer (Alstrup & Hansen 
2001; Brackel 2015; Candan & Halıcı 2008; Coppins 
& Aptroot 2009; Darmostuk 2018; Foucard 2001; 
Grube 2007; Grube & Matzer 1997; Ihlen & Wedin 
2008). The other set of species has 2–3-septate 
ascospores, but these differ from the ascospores of 



 

 

A. galligena in having equally sized cells (i.e., 
isolocular) rather than the uppermost cell enlarged 
(i.e., macrocephalic): A. lecanoricola Alstrup & 
Olech, A. protoparmeliopsidis1 Etayo & Diederich, 
A. subfuscicola (Linds.) Triebel and A. varians 
(Davies) Nyl. (Etayo & Diederich 2009; Foucard 
2001; Grube 2007). 
In addition to the species listed above, approximately 
40 lichenicolous Arthonia have multi-septate 
ascospores, but only eleven of these have 2-septate, 
macrocephalic ascospores that turn brown and 
verruculose in age. Distinguishing characteristics of 
one of these eleven species, A. agelastica are 
presented above. The other ten species can easily 
be separated from A. galligena as follows: Arthonia 
amandineicola van den Boom & Ertz, A. polia Etayo 
& R.Sant. and A. tetraspora S.Y.Kondr. & K¨arnefelt 
have 4-spored asci, do not induce the formation of 
galls in the host thallus, and occur on unrelated 
genera (A. amandineicola on Amandinea efflorescens 
(M¨ull.Arg.) Marbach, A. polia on Diploicia canescens  
(Dickson) A.Massal. and A. tetraspora on Caloplaca 
chilensis S.Y.Kondr., K¨arnefelt, Fr¨od´en & Arup) 
(Etayo 2010; K¨arnefelt et al. 2002; van den Boom et 
al. 2017). While A. arthoniicola Diederich & Aptroot, 
A. graphidicola Coppins, A. ingaderiae Follmann 
and A. prominens Follmann all have 8-spored 
asci, they have longer ascospores (average length 
_15 lm), do not induce galls, and occur on 
different hosts (A. catenulata Nyl., Graphis scripta 
(L.) Ach., Ingaderia spp., and Pentagenella gracillima 
(Kremp.) Ertz & Tehler, respectively) (Aptroot et al. 
1995; Coppins 1989; Follmann & Werner 2003). 
Arthonia invadens Coppins and A. subgraphidicola 
Ertz, Common & Diederich both have 8-spored asci 
and similarly sized ascospores to A. galligena, 
however they differ in not inducing galls, having  
an amyloid hymenium (Iþ persistently blue instead 
of rapidly turning red as in A. galligena) and a 
minute K/Iþblue ring structure in the ascus (lacking 
in A. galligena), and in occurring on unrelated hosts 
(Schismatomma and Graphis, respectively) (Coppins 
1989; Diederich et al. 2019). Lastly, A. brussei Egea & 
Torrente has very similar ascospores to A. galligena, 
but differs in not inducing galls in the host, 
producing much larger ascomata (0.2–0.7 mm in 
diam. vs. 0.05–0.14 mm) and occurring on an 
unrelated host genus, Lecanographa (Egea & Torrente 
1996). 



 

 

Not surprisingly, there are many (ca. 100) 
species of lichenicolous fungi outside of Arthonia 
which have been reported on hosts in Lecanora and 
related genera (Diederich et al. 2018). Many are 
generalist parasites which are also known from 
other, often unrelated, genera (e.g., Epithamnolia 
xanthoriae (Brackel) Diederich & Suija, Lichenoconium 
lecanorae (Jaap) D.Hawksw., Lichenodiplis 
lecanorae (Vouaux) Dyko & D.Hawksw. and Muellerella 
lichenicola (Sommerf.) D.Hawksw.; Diederich 
et al. 2018). Most, however, are restricted to one or 
more species within a single ‘‘group’’ of Lecanora 
species, and a few groups stand out as having 
particularly diverse lichenicolous species—the L. 
subfusca group has the most (14 species), followed 
by the L. dispersa and L. rupicola groups (eight 
species each) and the L. polytropa group (five 
species) (Diederich et al. 2018). However, none of 
these species shares the characteristics of A. 
galligena, namely the apothecioid ascomata without 
seta, 8-spored asci and 2-septate, macrocephalic 
ascospores which turn verruculose and brown in 
age. The closest is Opegrapha lamyi (Nyl.) Triebel, 
reported from various corticolous Lecanora, however 
it has much longer (16.5–20.035.5–7.0 lm vs. 
9.6–13.1 3 4.7–6.4 lm in A. galligena), 3-septate 
ascospores (vs. 2-septate in A. galligena) (Ertz et al. 
2021). 
The color of the region below the hymenium— 
called ‘‘subhymenium’’ by some authors (e.g., 
Grube 2007), ‘‘hypothecium’’ by others (e.g., Lendemer 
et al. 2016), and ‘‘hypothecioid layer’’ by yet 
others (e.g., Follmann & Werner 2003)—has been 
used as a taxonomic character in Arthonia. However, 
in some cases, such as A. galligena, it can be 
variable, often within a single specimen or even a 
single apothecium, with some areas hyaline and 
others pale to dark brown. This variability initially 
led us to believe that A. galligena consisted of two 
species, each specific to one of the two host Lecanora 
species. However, we came to realize this was not the 
case after further study of the material led to the 
discovery of apothecia with variably colored hypothecia 
on both host species. Our observations 
suggest that in species with this kind of variable 
pigmentation, the hypothecium may darken with 
age or perhaps because of interaction with the host. 
In addition to the hypothecial pigment produced by 
the parasite, specimens of A. galligena often have 



 

 

additional brown pigmented areas below the 
hypothecium which are apparently produced by 
the host. That this pigment is not produced by the 
Arthonia is supported by the fact that the hyphae are 
not amyloid and the pigment is K– whereas the 
reproductive and vegetative hyphae of the parasite 
are strongly amyloid or hemiamyloid and the 
pigment produced by the parasite is Kþ olive (Fig. 
3H). 
Another morphological character that has been 
widely used to distinguish species of Arthonia 
involves whether the ascospores turn grayish or 
brownish with age (Grube & Matzer 1997). Some 
authors have described the stage at which ascospores 
turn color variously as ‘‘old’’ (e.g., Grube 2007), 
‘‘mature’’ (e.g., Aptroot et al. 1997) or ‘‘postmature’’ 
(e.g., Diederich et al. 2019). When the change 
in pigmentation is accompanied by distorted shape, 
enlargement or collapse, it may indeed be appropriate 
to consider them postmature, comparable to 
the usage of the term in Pyrenula (e.g., Harris 1989, 
1995). In some other groups such as Diploschistes 
(Lumbsch et al. 1997), Trypetheliaceae (Sweetwood 
et al. 2012) and Rinodina (Mayrhofer et al. 2001), 
the color shift occurs during development before the 
ascospores fully mature. In A. galligena, the 
ascospores turn brown and lose their perispore near 
the end of their development, often while still in the 
ascus, and do not appear to be deformed. In A. 
frostiicola, on the other hand, most pigmented 
ascospores were deformed, hence should probably 
be considered postmature. Therefore, we excluded 
pigmented ascospores from our measurements for 
A. frostiicola but not A. galligena. 
Based on our review of the literature, differences 
in interpretation of the color of the hypothecium 
and ascospores may have contributed to confusion 
among several species of lichenicolous Arthonia 
which occur on Lecanora s.l. One group, comprising  
A. apotheciorum, A. galactinaria, A. lecanorina and 
A. subvarians, is badly in need of critical revision 
and delimitations vary between authors. For example, 
these names have been applied to material from 
host taxa belonging to different groups of Lecanora 
s.l. which are now regarded as corresponding to 
different genera (Zhao et al. 2016); however, 
opinions differ as to which names apply to material 
on each host genus, something which presents an 
issue in a group of fungi considered to be highly 



 

 

host specific. 
First, consider Arthonia apotheciorum and A. 
lecanorina. Most authors treat A. apotheciorum as 
occurring on Myriolecis albescens (” L. albescens 
(Hoffm.) Fl¨orke, a member of the L. dispersa group; 
Zhao et al. 2016) and A. lecanorina as occurring on 
Lecanora albella (a member of the L. subcarnea 
group; Zhao et al. 2016) and distinguish them by 
hypothecium color (paler in A. apotheciorum, darker 
in A. lecanorina; e.g., Foucard 2001; Ihlen & Wedin 
2008; Nimis 2022). Zhurbenko & Brackel (2013) 
reported A. apotheciorum from Svalbard on L. 
polytropa (a member of the L. polytropa group; 
Zhao et al. 2016), while Darmostuk (2018) used the 
name A. subvarians for Ukrainian material on L. 
polytropa, however the latter gave much smaller 
ascospore measurements than the former. Grube 
(2007) applied A. apotheciorum to material on L. 
varia (a member of the L. varia group; Zhao et al. 
2016) and A. lecanorina to material on the L. 
dispersa group, distinguishing the two species by the 
presence of thick-walled ascogenous hyphae in A. 
apotheciorum. 
The status of Arthonia galactinaria is similarly 
unclear at present. Foucard (2001) distinguished it 
from A. apotheciorum by host: A. apotheciorum on 
Myriolecis albescens and A. galactinaria on M. 
semipallida (as L. flotowiana). Ihlen & Wedin 
(2008) did the same but considered A. galactinaria 
to occur on M. dispersa instead of M. semipallida, 
and included additional subtle differences in 
ascospore size, epihymenium and hypothecium 
color. Nimis (2022) also distinguished the two by 
host: A. apotheciorum on M. albescens and A. 
galactinaria on various other Myriolecis species. 
The ascospores of A. galactinaria have also been 
reported to turn subhyaline (Brackel 2015) or 
brownish (Foucard 2001), the latter apparently 
agreeing with the protologue (Kocourkova´ 2000). 
Hafellner (2018) and Diederich et al. (2018) 
tentatively synonymized A. apotheciorum, A. galactinaria 
and A. subvarians. 
Another pair of species in need of revision is 
Arthonia glaucomaria and A. varians, both growing 
on the Lecanora rupicola group. Arthonia glaucomaria 
was described as having a brown hypothecium 
and (red)brown ascospores by Foucard (2001) 
while A. varians was reported to have a hyaline 



 

 

hypothecium and hyaline ascospores by Grube 
(2007). Grube (2007) listed A. glaucomaria as a 
synonym of A. varians but Diederich et al. (2018) 
did not accept this synonymy. 
Additional specimens examined. U.S.A. NORTH 

CAROLINA: Haywood Co., Pisgah National Forest, 
Balsam Mountains, Middle Prong Wilderness, Eslopes 
of Fork Ridge, ~0.5 mi N of jct of Green 
Mountain Trail & Mountains to Sea Trail, ~0.3 mi S 
of Green Knob, on Lecanora rugosella on Rhododendron 
catawbiense, 26 Jun. 2019, J.C. Lendemer et 
al. 60717 (NY), on L. rugosella on Picea, J.C. 
Lendemer et al. 60744 (NY); Swain Co., Great Smoky 
Mountains National Park, Mount Sequoyah, on L. 
masana on Betula alleghaniensis, 5 Oct. 2022, P.A. 
Scott 8399 & J.P. Hollinger (NY) , on L. masana on 
Prunus pennsylvanica, J.P. Hollinger 27411 & P.A. 
Scott (NY), on L. masana on Viburnum lantanoides, 
P.A. Scott 8406a & J.P. Hollinger (NY), J.P. Hollinger 
27414 & P.A. Scott (NY); Watauga Co., Grandfather 
Mountain State Park, Grandfather Mountain, S 
slopes of Calloway Peak, on Lecanora masana on 
Sorbus, 13 Jul. 2020, J.C. Lendemer et al. 66625 (NY). 
TENNESSEE: Sevier Co., Great Smoky Mountains 
National Park, Mount Guyot, on Lecanora rugosella 
on Vaccinium, 6 Oct. 2022, J.P. Hollinger 27433 & 
P.A. Scott (NY). 
DISCUSSION 

Climatic factors have been implicated as main 
drivers of species richness and biodiversity patterns 
for macroscopic organisms such as vascular plants 
and vertebrates (Currie 1991; Gaston 2000; Hawkins 
et al. 2003; Jetz & Fine 2012; McCain 2007). Biotic 
factors, or interactions between organisms, have 
long also been thought to be major drivers of these 
patterns, but are little studied due to the intractability 
of studying the large number of possible 
interactions across an entire system (Maynard et al. 
2017; McCain & Grytnes 2010; Schemske et al. 
2009). As obligate symbioses, lichens are a highly  
diverse and ecologically important group of evolutionary 
cohorts whose diversity and distributions 
appear to be strongly driven by a combination of 
biotic factors that are both internal (e.g., physiological 
constraints and environmental specificity of the 
photobionts; e.g., Dal Grande et al. 2018; Haughiana 
et al. 2019; Hurtado et al. 2020; J¨uriado et al. 2019; 
Leavitt et al. 2013; McCune et al. 2022; Medeiros et 
al. 2021; Ortiz-A´ lvarez et al. 2015) and external (e.g., 



 

 

overall woody plant species richness, as well as 
specific chemical and structural characteristics of 
phorophytes for epiphytic lichens; Barkman 1958; 
Ca´ceres et al. 2007; Esseen 1981; Loppi & Frati 2004; 
McDonald et al. 2017; Rose 1976; Watson et al. 
1988; Wigle et al. 2021). While lichen biodiversity 
drivers are the subject of increasing study, the 
factors that underpin patterns of species richness, 
abundance and community assembly in the fungi 
that parasitize lichens remain largely unknown. This 
is despite a call for study and presentation of an 
explicit hypothesis driven framework two decades 
ago (Lawrey & Diederich 2003). Presumably this is 
due in large part to insufficient large-scale, systematically 
gathered, primary occurrence data that can 
be linked to hosts, phorophytes and ecological 
variables collected both in the field and extrapolated 
from GIS data (see e.g., Lendemer 2021; Lendemer 
et al. 2019). 
Studies across other host-parasite systems have 
strongly implicated biotic interactions as major 
drivers of parasite diversity and distribution (Arneberg 
2002; Poulin 2004; Press & Phoenix 2005; 
Schwelm et al. 2021; Thieltges et al. 2008), which is 
logical for organisms that require living hosts to 
complete at least some, if not all, stages of their life 
cycles. However, rather than being strictly uniform, 
the correlation between occurrence, abundance and 
diversity of hosts, and that of their corresponding 
parasites, often reflects an interplay of multiple 
abiotic and biotic factors (Aalto et al. 2015; Budria 
2017; Dallas et al. 2020; McNew et al. 2021; Poulin & 
Mouritsen 2003). This is almost certainly the case 
for lichenicolous fungi, although it has yet to be 
empirically tested. 
Among lichenicolous fungi there are four 
primary gradients along which a given species can 
be placed: degree of host specificity, degree of 
concordance between host and parasite distribution, 
degree of concordance between host and parasite 
frequency, and degree of concordance between host 
and parasite abundance. Quantitative placement of a 
broad sampling of lichenicolous fungi along each of 
these gradients requires high quality, granular 
occurrence data across small and large spatial scales 
for both the parasites and their lichen hosts. 
Assembly of such a dataset could facilitate transformative 
insights into the biology of these organisms, 
particularly if placed in an evolutionary context. 
The new species described here illustrate how 



 

 

intensive and geographically broad study of both 
lichenicolous fungi and their hosts informs development 
of questions about what drives their 
patterns of species richness and community assembly. 
Arthonia frostiicola is a rare species whose range 
appears to be highly restricted to a subset of 
locations within the much larger range of the host 
Dirinaria frostii, a lichen that itself is restricted to a 
relatively narrow set of saxicolous microhabitats. In 
contrast, A. galligena occurs on two closely related 
hosts: Lecanora masana which is frequent and 
abundant but geographically restricted to high 
elevation southern Appalachian Mountain ecosystems, 
and L. rugosella which is frequent and 
abundant in the same habitats but also has a 
distribution that extends much further northward 
into northeastern North America and the Great 
Lakes. What accounts for the fact that both new 
species appear to be geographically restricted, 
infrequent and less abundant than their hosts, 
regardless of the frequency and abundance of the 
hosts themselves? The answers to this and other 
questions are critical to effective conservation of 
lichenicolous fungi, a topic which has been generally 
neglected for parasitic organisms until recently, 
despite their ecological importance (e.g., Dougherty 
et al. 2016; Dunn et al. 2009). We assert that 
concerted and systematic study of lichenicolous 
fungi, nested within frameworks of existing largescale 
studies of lichen biodiversity is urgently 
needed. 
KEYS 

The following keys were compiled from the 
literature, primarily emphasizing ascospore characters. 
Size ranges are the typical ranges given by the 
cited sources, not the extreme ranges. Additional 
information not required for complementarity in a 
couplet, such as host preference, is included in 
square brackets. Sources used for each taxon are 
cited after the name at each terminal node. A  
spreadsheet summarizing the main taxonomic characters 
reported for all known lichenicolous Arthonia 
is included in the Supplementary Table S1. 
KEY TO SPECIES OF ARTHONIA PARASITIC ON CALICIALES 

1. Ascospores turning brown and often verruculose in age ............. 2 
1. Ascospores remaining hyaline and smooth [all with Iþ red 
hymenium]......................................................................................... 9 
2. Ascospores 1–2-septate ..................................................................... 3 
2. Ascospores 1-septate.......................................................................... 4 
3. Hymenium Iþ blue; hypothecium dark; ascospores 2-septate, 
macrocephalic, verruculose, 13–16 3 5.5–7.0 lm; on Diploicia 
canescens ................. Arthonia polia Etayo & R.Sant. (Etayo 2010) 



 

 

3. Hymenium Iþ red; hypothecium pale; ascospores 1–2-septate, 
macrocephalic, verruculose, 11–14 3 4–5 lm; on Amandinea 
efflorescens........................................................................................... 
............ Arthonia amandineicola van den Boom & Ertz (van den 
Boom et al. 2017) 
4. Hymenium with yellowish, Kþ purple pigment [hymenium Iþ 
blue; ascospores verruculose, 10.5–17.0 3 5–7 lm; on Physcia 
spp.] ............................ Arthonia destruens Rabenh. var. destruens 
(Brackel 2015; Grube et al. 1995) 
4. Hymenium without yellowish pigment, K– or Kþ greenish ........ 5 
5. Ascospores becoming verruculose in age........................................ 6 
5. Ascospores remaining smooth ......................................................... 7 
6. Hymenium Iþred; ascospores 10–1433.5–6.0 lm; on Dirinaria 
frostii .... Arthonia frostiicola Hollinger & Lendemer (this paper) 
6. Hymenium Iþ blue; ascospores 12–17 3 5.0–6.5 lm; on 
Diplotomma spp................................................................................. 
....................... Arthonia punctella Nyl. (Coppins & Aptroot 2009; 
Etayo 2002; Nimis 2022) 
7. Ascospores 17–21 3 6–8 lm [hymenium Iþ red, hypothecium 
hyaline, on Heterodermia] ................................................................ 
................................... Arthonia heterodermiae Etayo (Etayo 2017) 
7. Ascospores 9–13 3 3.5–5.5 lm........................................................ 8 
8. Hymenium I–; ascospores 10–13 3 4.5–5.5 lm; on Rinodina 
oleae..................................................................................................... 
.......... Arthonia rinodinicola Candan & Halıcı (Candan & Halıcı 

2009) 
8. Hymenium Iþ blue or red; ascospores 9–11 3 3.5–4.0 lm; on 
Amandinea punctata.......................................................................... 
.......... Arthonia vorsoeensis Alstrup (Alstrup 1993; Alstrup et al. 
2004) 
9. On hosts in the Physciaceae, all foliose lichens (except Diploicia) 
........................................................................................................... 10 
9. On hosts in the Caliciaceae, all crustose lichens.......................... 14 
10. Asci 4-spored [ascospores 8–13 3 3.5–5.0 lm; on Diploicia 
canescens] ............................................................................................ 
.... Arthonia diploiciae Calat. & Diederich (Calatayud et al. 1995; 
Grube 2007; Nimis 2022) 
10. Asci 8-spored ................................................................................... 11 
11. Inducing formation of dark, tuberculate galls in host that 
resemble the stromatic ascomata of Plectocarpon [hypothecium 
pale; ascospores 10–12 3 3.0–4.0 lm; on Heterodermia spp.] ..... 
................ Arthonia tremelloides Etayo (Etayo 2002; Grube 2007) 
11. Not inducing formation of galls in host....................................... 12 
12. Ascospores narrow, 11–12 3 2.5–2.8 lm [hypothecium pale; on 
Heterodermia leucomela] ................................................................... 
............... Arthonia leucomelodis F. Berger & E. Zimm. (Berger & 
Zimmermann 2016) 
12. Ascospores .3.0 lm wide.............................................................. 13 
13. Ascomata erumpent; hypothecium pale; ascospores 12–1434–6 
lm; on Phaeophyscia spp.................................................................. 
................ Arthonia phaeophysciae Grube & Matzer (Grube 2007; 
Nimis 2022) 
13. Ascomata superficial; hypothecium dark; ascospores 9–1433.5– 
5.0 lm; on Physcia spp..................................................................... 
................... Arthonia epiphysciae Nyl. (Grube 2007; Nimis 2022) 
14. Ascospores .15 lm long ............................................................... 15 
14. Ascospores ,14 lm long ............................................................... 16 
15. Ascospores 15–18 3 5.5–7.0 lm; on Amandinea petermannii ..... 
............... Arthonia rakusae Alstrup & Olech (Alstrup et al. 2018) 
15. Ascospores 16–21 3 9.0–11.0 lm; on Diplotomma hedenii.......... 
..... Arthonia rubescens (Arnold) Clauzade, Diederich & Cl.Roux, 
comb. inval., ” Conida rubescens Arnold (Clauzade et al. 1989; 
Nimis 2022) 
16. Ascomata reaching over 0.4 mm in diam .................................... 17 
16. Ascomata 0.1–0.4 mm in diam...................................................... 18 
17. Northern hemisphere [ascospores 9.0–13.0 3 3.5–4.5 lm; on 
Amandinea punctata] ........................................................................ 



 

 

........... Arthonia epimela (Almq.) Minks (Alstrup 1993; Clauzade 
et al. 1989; Kantvilas & Wedin 2015) 
17. Southern hemisphere [ascospores 9.5–14.0 3 3.5–5.0 lm; on 
Amandinea and Buellia spp.] ........................................................... 
............................ Arthonia subantarctica Øvstedal (Alstrup 2002) 
18. Epihymenium K–; hymenium hyaline, 50–65 lm high; ascospores 
11.5–14.0 3 4.0–5.5 lm; on Dimelaena spp....................... 
................................... Arthonia hawksworthii Halıcı (Halıcı 2008) 
18. Epihymenium Kþgreen; hymenium diffusely olive-brown, 30–55 
lm high; ascospores 10–1334.0–5.0 lm; on Calicium tricolor... 
.... Arthonia calicii Kantvilas & Wedin (Kantvilas & Wedin 2015) 

KEY TO SPECIES OF ARTHONIA PARASITIC ON LECANORACEAE 

1. Ascospores 1-septate.......................................................................... 2 
1. Ascospores 2–3-septate [all with Iþ red hymenium] .................... 9 
2. Asci 4-spored [epihymenium and hypothecium dark brown, K–; 
hymenium Iþ red; ascospores 10–16 3 5–7 lm; on Myriolecis 
spp.] .................................................................................................... 
.... Arthonia oligospora Vˇezda (Candan & Halıcı 2008; Hora´kova´ 
1994; Nimis 2022) 
2. Asci 8-spored ..................................................................................... 3 
3. Epihymenium blue-green; hymenium Iþ blue [hypothecium pale; 
ascospores 10–12 3 4–6 lm; on Lecanora varia] .......................... 
.................. Arthonia caerulescens (Almq.) Arnold (Foucard 2001; 
Nimis 2022) 
3. Epihymenium brown to olive-brown; hymenium Iþ red ............. 4 
4. On apothecia and occasionally thallus of Rhizoplaca spp............. 5 
4. On apothecia or thallus of species of Lecanora or Myriolecis ...... 6 
5. Apothecia 6plane; hypothecium hyaline; ascospores 10–14 3 4–7 
lm........................... Arthonia clemens (Tul.) Th.Fr. (Grube 2007) 
5. Apothecia convex; hypothecium brownish; ascospores 11–1334.5– 
5.5 lm................................................................................................. 
..................... Arthonia glacialis Alstrup & E.S.Hansen (Alstrup & 
Hansen 2001) 
6. Hypothecium hyaline to pale brown............................................... 7  
6. Hypothecium medium to dark brown............................................ 8 
7. Ascospores 11–15 3 4–6 lm; on Myriolecis albescens ....................... 
............... Arthonia apotheciorum (A. Massal.) Almq. (Coppins & 
Aptroot 2009; Nimis 2022) 
7. Ascospores 9–13 3 4–5 lm; on Myriolecis spp.................................. 
................. Arthonia galactinaria Leight., (Brackel 2015; Grube & 
Matzer 1997; Ihlen & Wedin 2008; Nimis 2022) 
8. On Lecanora albella; ascospores 9–14 3 4–6 lm............................... 
........ Arthonia lecanorina (Almq.) R.Sant. (Foucard 2001; Grube 
2007; Grube & Matzer 1997; Ihlen & Wedin 2008) 
8. On Lecanora polytropa; ascospores 8.5–10 3 3.5–4.5 lm................. 
.................................. Arthonia subvarians Nyl. (Darmostuk 2018) 
8. On Lecanora sherparum; ascospores 9–13 3 4–5 lm........................ 
.... Arthonia sherparum Grube & Matzer (Grube & Matzer 1997) 
9. Ascospores macrocephalic, turning brown and verruculose in age 
[ascospores 2-septate] ..................................................................... 10 
9. Ascospores isolocular, remaining hyaline and smooth in age (except 
A. subfuscicola possibly turning pale brown) ............................... 11 
10. Inducing formation of wart-like galls in the host thallus; ascospores 
9.5–13.0 3 4.5–6.5 lm long; on Lecanora masana and ............... 
L. rugosella.................. Arthonia galligena Hollinger, Lendemer & 
P.A. Scott (this paper) 
10. Not inducing galls in the host thallus; ascospores 13.0–16.5 3 5.0– 
7.5 lm long; on Lecanora louisianae............................................... 
.... Arthonia agelastica R.C. Harris & Lendemer (Lendemer et al. 
2016) 
11. Ascospores 10–14.5 lm long (average ,14 lm)......................... 12 
11. Ascospores 13–20 lm long (average .15 lm)............................ 13 
12. Paraphyses tips uniformly dark pigmented; ascospores 2–3-septate, 
10–14.5 3 4.0–5.5 lm wide; on Protoparmeliopsis muralis........... 
.......... Arthonia protoparmeliopsidis Etayo & Diederich (Etayo & 
Diederich 2009) 
12. Paraphyses tips with conspicuous dark pigment caps; ascospores 2- 



 

 

septate, 11–12.5 3 6.0–6.5 lm wide; on Myriolecis populicola..... 
Arthonia lecanoricola Alstrup & Olech (Etayo & Diederich 2009) 
13. Ascomata nearly invisible, extremely reduced, producing only asci 
within host apothecia; ascospores 2–3-septate, 13–20 3 3.5–6.0 
lm; on Lecidella spp ........ Arthonia intexta Almq. (Triebel 1989) 
13. Ascomata conspicuously visible as blackened spots overtaking host 
apothecia; ascospores 2–3-septate, 13–1834–7 lm; on Lecanora 
spp..................................................................................................... 14 
14. On corticolous species (Lecanora albella, L. carpinea, L. chlarotera) 
......... Arthonia subfuscicola (Linds.) Triebel (Coppins & Aptroot 
2009; Foucard 2001; Grube 2007; Nimis 2022) 
14. On saxicolous species (Lecanora rupicola group) .............................. 
............ Arthonia varians (Davies) Nyl. (¼? A. glaucomaria (Nyl.) 
Nyl.) (Foucard 2001; Grube 2007; Ihlen & Wedin 2008; Nimis 
2022) 
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