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Abstract. The new lignicolous species Micarea latispora is described from central Sweden
based on morphological and molecular evidence. The species grows on decaying wood of
deciduous trees, particularly Populus tremula, in open to semi-shaded conditions, and is
characterized by Sedifolia-grey pigmentation in the epithecium and hymenium, unicellular,
often ovoid ascospores, and by containing gyrophoric acid. It is similar to M. misella, from
which it differs in having broader ascospores [(3—)3.5-4.5(—5) pm wide vs. 2-3(-3.5) um
in M. misella], a better developed thallus containing gyrophoric acid, and the absence of
stipitate pycnidia. Micarea denigrata, which also contains gyrophoric acid and has similar
apothecia, differs by having narrower ascospores [2-3.5(—4) pm] that are predominantly
1-septate rather than unicellular. Micarea latispora is currently known from three provinces
in central Sweden, but is likely more widespread and may have been overlooked due to its
superficial resemblance to related species.
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Introduction

Micarea Fr. is a cosmopolitan genus of crustose lichenized
ascomycetes currently comprising approximately 170 spe-
cies, and new species continue to be described at a steady
pace (Myllys et al. 2026). Members of the genus occur on
a wide variety of substrates, including bark, dead wood,
rock, soil and bryophytes, and are particularly character-
istic of habitats with acidic pH (Coppins 1983; Czarnota
2007; Myllys et al. 2026). Several species preferentially
grow on decaying wood in boreal and hemiboreal forests,
where they form an ecologically distinctive and often
species-rich assemblage together with other lignicolous
crustose lichens.

Significant progress in understanding species bound-
aries within Micarea has been achieved through the
application of molecular phylogenetic methods, which
have revealed hidden diversity and clarified relation-
ships among morphologically similar taxa (e.g., Czarnota
& Guzow-Krzeminska 2010; Guzow-Krzeminska et al.
2019; Launis et al. 2019a; Kantelinen et al. 2024). At the
same time, major contributions to the species-level taxon-
omy of Micarea continue to be made on a morphological
basis (e.g., Brand et al. 2014; Kantvilas & Coppins 2019;
Coppins et al. 2021).
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Despite increased interest in the taxonomy and phy-
logenetics of Micarea, many linecages remain incom-
pletely sampled or studied, and new species are regularly
uncovered even in comparatively well-investigated
regions, such as Europe. Here, I describe a new ligni-
colous species of Micarea from what is probably among
the more intensively studied areas (central Sweden),
which may nonetheless have escaped attention previously
because of its resemblance to common species such as
M. denigrata (Fr.) Hedl. and M. misella (Nyl.) Hedl. The
new species is characterized by broad ascospores, Sedi-
folia-grey pigmentation in the apothecium, the presence
of gyrophoric acid and a preference for decaying wood
of deciduous trees.

Material and methods
Morphological methods

Light microscopy was performed using a Zeiss Axio
Imager A1 compound microscope. Measurements were
made from hand-cut material mounted in water using
an oil-immersion lens, with a precision to the nearest
0.5 um for measurements of finer anatomical structures
(e.g., ascospores or paraphyses). Only well-developed
ascospores lying outside the asci were measured. Color
reactions of pigments and solubility of crystals were
tested using a 10% solution of KOH (abbreviated K),
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and a 4-5% solution of NaClO (abbreviated C). I exam-
ined apical structures of asci in an aqueous solution of
0.33% w/v 12 and 0.67% w/v KI after pretreatment with
K. The presence of light-refractive crystals was detected
using polarized light (POL). Ascospore dimensions are
presented in the format: (minimum value observed—) mean
value + standard deviation (—-maximum value observed)
with n being the number of measurements. I investigated
secondary chemistry by high-performance thin-layer chro-
matography (HPTLC) following the methods of Orange
et al. (2010), using solvent system C. Nomenclature of
insoluble lichen pigments follows Meyer & Printzen
(2000).

DNA extraction and amplification

I extracted DNA following the methods described in
Svensson & Fryday (2022). To amplify and sequence the
mitochondrial ribosomal small subunit (hereafter mtSSU),
the nuclear ribosomal ITS1-5.8S—ITS2 region (hereafter
ITS), the DNA-directed RNA polymerase II subunit rpb2
(hereafter rpb2), I used the primers and PCR protocols
described in Svensson & Fryday (2022). For the mini-
chromosome maintenance protein 7 gene (mcem?7), I used
the following primers for nested PCR: first PCR, mcm?7-
709for and mcm7-1348rev (Schmitt et al. 2009); second
PCR, mem7-LecSphF (5'-GTS AAT GCI TAY ACI TGY
GA-3") and mem7-LecSphR (5’-CAT ICC RTC ICC IAY
YT-3'). For the first step, I used the following thermal
profile: 94°C for 3 min; 2 cycles of 94°C for 40 s, 57°C
for 45 s, and 72°C for 1 min 45 s; 3 cycles of 94°C for
40 s, 54°C for 40 s, and 72°C for 45 s; 3 cycles of 94°C
for 40 s, 51°C for 40 s, and 72°C for 45 s; 36 cycles of
94°C for 30 s, 48°C for 30 s, and 72°C for 45 s; and
a final extension at 72°C for 8 min. For the second step:
94°C for 3 min; 10 cycles of 94°C for 30 s, 65°C for
45 s (decreasing 1°C per cycle), and 72°C for 1 min 30 s;
22 cycles of 94°C for 30 s, 55°C for 45 s, and 72°C for
1 min; and a final extension at 72°C for 10 min.

Taxon sampling

To determine the infrageneric affinities of Micarea latis-
pora and its relationship to morphologically similar
species, | assembled a dataset of DNA sequences pri-
marily based on Myllys et al. (2026), but the number of
species per infrageneric clade was reduced, except for
clades constituting just one species or, in some cases,
clades containing species similar to M. latispora. To root
the phylogenetic tree, I selected species of Psilolechia
(Psilolechiaceae) as outgroup (cfr. Myllys et al. 2026).
Newly generated sequences and those obtained from Gen-
Bank are listed in Table 1.

Sequence alignment and partitioning scheme

For the non-protein-coding markers (ITS, mtSSU), I esti-
mated alignments using PASTA v. 1.8.5 (Mirarab et al.
2015), with the mask option enabled, MAFFT using the
L-INS-i algorithm as the aligner, OPAL for pairwise merg-
ing, and FastTree as the tree estimator under the GTR+G
model of molecular evolution. For the protein-coding

markers rpb2, rpbl and mem?7, 1 estimated alignments in
MAFFT using the E-INS-i algorithm (Katoh et al. 2019).
To minimize potential problems arising from missing data,
the ends of all alignments were trimmed.

To assess incongruence among markers, I conducted
maximum-likelihood analyses on each of the five align-
ments in IQ-TREE v. 3.0.1 using 500 standard bootstrap
replicates (Wong et al. 2026). Conflict among markers
was defined as clades receiving more than 75% boot-
strap support for incongruent relationships (Mason-
Gamer & Kellogg 1996). As no significant conflict was
detected, the five alignments were concatenated into
a single dataset.

Phylogenetic analysis

Partitioning schemes and models of molecular evolution
for the concatenated alignment were evaluated using Mod-
elFinder, as implemented in IQ-TREE v. 3.0.1 (Kalyaan-
amoorthy et al. 2017; Wong et al. 2026). The concatenated
dataset was initially divided into thirteen subsets: mtSSU,
ITS1, 5.8S, ITS2, and the first, second, and third codon
positions of 7pb2, rpbl and mcm?7, respectively. Model
selection was based on the BIC, and merging of subsets
was allowed. The best-fitting scheme merged these into five
partitions: ITS1+ITS2 (GTR+I+G4), 5.8S+rpb1 2nd-+rph2
2nd+mcem7 2nd (TPM3u+F+1+G4), rpbl 1st+rpb2
Isttmem7 1st (TIM+F+G4), rpbl 3rd+rpb2 3rd+mem7
3rd (TIM2e+1+R2), and mtSSU (TVM+F+I+G4).

Results

The maximum-likelihood phylogeny was well resolved
(Fig. 1) and broadly consistent with the phylogeny of
Myllys et al. (2026). All eight sequenced specimens
of Micarea latispora formed a strongly supported mono-
phyletic group (BS =100) resolved as sibling to M. misella
(BS =74 for their combined clade), placing the new spe-
cies within Clade M. misella sensu Myllys et al. (2026).
Micarea perparvula was also recovered within this clade
as sibling to the M. misella—M. latispora pair (BS =94),
consistent with the mtSSU phylogeny of Myllys et al.
(2026), in which M. perparvula and M. misella grouped
with high support. Clade M. misella (comprising M. latis-
pora, M. misella and M. perparvula) was resolved as
sibling to Clade M. prasina (BS = 88).

Taxonomy

Micarea latispora M. Svenss., sp. nov.

MycoBank MB 63771

Diagnosis: Similar to Micarea misella and M. denigrata, but
differing from the former in having broader ascospores, a bet-
ter-developed thallus containing gyrophoric acid, and the ab-
sence of stipitate pycnidia, and from the latter by having broader
ascospores that are unicellular rather than 1-septate.

(Fig. 2)

Type: Sweden, Uppland: Ostuna par., 200 m SE of Igel-
bick, N of road 77, 59.746081, 17.832972, 30 m, on log of
Populus tremula in partially cut mixed coniferous/deciduous
forest, 13 Mar. 2023, M. Svensson 4606 [HPTLC: gyrophoric
acid] (UPS L-1155960 — holotype!; E, H, PRA — isotypes!).
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Figure 1. Maximum likelihood phylogeny inferred from five loci (ITS, mtSSU, rpbI, rpb2, mcm?7), showing the position of Micarea latispora
sp. nov. Bootstrap support values, based on non-parametric bootstrapping, are shown only when >70%.

Etymology. The epithet ‘/atispora’ is derived from ‘latus’
(broad, wide) and ‘spora’ (spores), and refers to the width
of the ascospores, which is the most useful character to
distinguish the new species from similar species.

Description. Thallus immersed and + invisible, or com-
posed of greenish grey to grey, non-corticate, scattered
convex areoles, 0.05-0.12 mm diam., —0.08 mm high;
K-, C—or C£ reddish, in cross sections of areolae C+ red
(reaction rapidly fading). Photobiont micareoid, 3-8 um
diam. Apothecia usually abundant, appearing slightly
rough or uneven when viewed under a stereo microscope,
single or sometimes 2-3 together, grey to greyish brown to
greyish black, or black; disc initially + plane with a thin,
often paler margin, becoming convex and immarginate;
0.1-0.35 mm diam. Excipulum of radiating, paraphy-
sis-like hyphae, ~1 pm diam., soon reflexed. Epithecium
distinct, greenish, K+ violet, C+ violet (Sedifolia-grey).
Hymenium colorless, C+ red (reaction rapidly fading),
or with greenish vertical streaks, K— or K+ violet, C+
violet, 50-60 um high. Hypothecium colorless, =70 um

high. Paraphyses numerous, branched and anastomosing,
not or only slightly thickened apically, 1-1.5 pm diam.
Asci 8-spored, clavate, with a KI+ blue tholus penetrated
by a paler channel flanked by darker-staining borders
(Micarea-type), 25-52 % 8—14 um. Ascospores broadly
ellipsoid—ovoid, unicellular, when fresh often with a large
oil drop, (6-)8.11+1.07(-11) x (3-)4.00£0.60(-5) pm;
1/b ratio (1.4-)2.06+0.39(-2.86) (n="73). Pycnidia not
seen. Crystalline granules (POL+) sparsely occurring,
but often visible in thallus and hymenium, seemingly
randomly distributed.

Chemistry. Gyrophoric acid detected by HPTLC in all
specimens tested (n=8). The compound is present in both
the thallus and the apothecia. The C+ red reaction of
the hymenium is often difficult to discern, as it may be
masked by the C+ violet reaction of Sedifolia-grey; it is
therefore best observed in pigment deficient apothecia.

Distribution and ecology. M. latispora has mostly been
found in secondary deciduous forests on former arable
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from more exposed wood (UPS L-1155960, holotype); C — specimen collected on sun-exposed wood, with + immersed thallus (UPS L-1155964);
D — ascospores (UPS L-1155967). Scales: A—-C = 0.5 mm, D = 10 pm.

land or pastures, in rather open to semi-shaded conditions.
Most collections have been made on wood of Populus
tremula, but four collections were made on wood of other
trees: one on Acer platanoides, one on Sorbus aucuparia,
one on Tilia cordata, and one on an indeterminate broad-
leaved tree (Acer or Fraxinus), respectively. The species
has mostly been found on trunks, but sometimes also on
coarse branches left on the ground after selective cutting.
I have also searched for M. latispora on Populus tremula
logs in closed, coniferous forest stands, but without suc-
cess. In such more shaded settings, logs are often more
rapidly colonized by bryophytes and the space available
for lichens is smaller. In general, logs of deciduous trees
decompose more rapidly than logs of conifers, and the
window of opportunity for lichen colonization may be
comparatively small, typically occurring between a first
phase of rapid colonization by various pioneer fungi,
e.g., on Populus tremula often Eutypa sparsa Romell
and Calycina citrina (Hedw.) Gray, and a later, decayed
stage dominated by bryophytes. Still, under brighter con-
ditions in open stands as described above, such logs may
be colonized by lichenized fungi; those occurring on the
same logs as M. latispora include Lecanoropsis saligna
(Schrad.) Ivanovich & Printzen, L. subravida (Nyl.)
Ivanovich & Printzen, Micarea misella, M. soralifera
Guzow-Krzem., Czarnota, Lubek & Kukwa, Placynthiella
icmalea (Ach.) Coppins & P. James, Steinia geophana
(Nyl.) Stein and Trapeliopsis flexuosa (Fr.) Coppins
& P. James, less commonly Absconditella celata Dobbeler
& Poelt and Catillaria erysiboides (Nyl.) Th. Fr. Among
non-lichenized fungi, commonly co-occurring species
include Hysterographium elongatum (Wahlenb.) Corda,
Patinellaria sanguinea (Pers.) P. Karst. and Psiloglonium

lineare (Fr.) Petr.; Cryptodiscus pallidus (Pers.) Corda,
Orbilia sp., Monodictys castaneae (Wallr.) S. Hughes and
Natantiella ligneola (Berk. & Broome) Réblova have been
recorded occasionally. One Populus log with M. latispora
also carried a fruitbody of Artomyces pyxidatus (Pers.)
Jidlich, indicating a relatively advanced stage of decay.

Micarea latispora is currently only known from three
neighboring provinces in Central Sweden, but its distribu-
tion is likely much larger. It may prove to be a common,
but overlooked, species.

Notes. Micarea latispora is characterized by the com-
bination of relatively broad, often ovoid ascospores, the
pigmentation with Sedifolia-grey in the epithecium and
hymenium, the presence of gyrophoric acid, and the pref-
erence for growing on wood of deciduous trees. As is so
often the case with Micarea species, thallus development
and pigmentation are variable. In more shaded conditions,
the thallus may be comparatively well developed and the
apothecia often grey, sometimes with a characteristic paler
rim when young (Fig. 2A,B). In more exposed situations,
the thallus is often immersed and individual areoles hard
to discern; when present, they are typically confined to
cracks in the wood where more sheltered conditions occur
(Fig. 20).

One of the most similar species to Micarea latispora is
its close relative Micarea misella, which may also grow on
the same logs as M. latispora, sometimes occurring inter-
mixed. The apothecial pigmentation of M. misella is very
similar to that of M. latispora, and the ascospores are also
predominantly unicellular. However, M. misella differs
by having narrower ascospores, typically 2-3(=3.5) pm
(Coppins 1983; Cannon et al. 2022), rarely reaching 4 um
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(Czarnota 2007). In addition, M. misella usually has a less
well-developed thallus which does not contain secondary
metabolites detectable by TLC (Czarnota 2007; Cannon
et al. 2022). (Specimens of M. misella with an unusually
well-developed thallus and detectable amounts of gyroph-
oric acid were discussed by Coppins (1983); they may be
referable to M. latispora.) Further, a distinguishing feature
of M. misella is its stipitate pycnidia, whereas pycnidia
have not been observed in M. latispora. The occurrence
of such pycnidia in the vicinity of M. latispora thalli in
a couple of the studied collections raised the possibil-
ity that they could in fact belong to the latter species.
However, separate DNA extractions made from stipitate
pycnidia in two of the collections (UPS L-1155961 and
L-1155963) resulted in mtSSU sequences (GenBank-1D
PZ412654 and PZ412655) referable to M. misella and
not M. latispora.

The third member of the misella-clade is Micarea
perparvula (Nyl.) Coppins & Printzen, which differs
from both M. latispora and M. misella in the presence of
the pigment Elachista-brown rather than Sedifolia-grey
in its apothecia. Also, its ascospores are typically nar-
rower than those of M. latispora (2.5-4 pm) and its
thallus is immersed (Coppins 2008). Other species that
are phylogenetically more distant, but which have sim-
ilar morphology, could also present problems of deter-
mination. These include three lignicolous species with
Sedifolia-grey in the epithecium: Micarea denigrata,
M. herbarum M. Brand, Coppins, Sérus. & van den
Boom and M. nowakii Czarnota & Coppins. In particu-
lar, Micarea denigrata has both similar apothecia and
contains gyrophoric acid. It primarily differs by hav-
ing narrower [2—3.5(—4) wm] ascospores that are pre-
dominantly 1-septate (Coppins 1983; Czarnota 2007;
Cannon et al. 2022). At least in Fennoscandia, Micarea
denigrata may also be more frequent on coniferous bark
and wood rather than on deciduous wood, in contrast to
M. latispora. Micarea herbarum differs from M. latis-
pora by having narrower ascospores (2-2.6 um) and by
lacking secondary compounds detectable by TLC (van
den Boom et al. 2017; Cannon et al. 2022). Micarea
nowakii differs from M. latispora by having narrower
ascospores (2-2.3 um) and by containing micareic acid
rather than gyrophoric acid (Czarnota 2007). A further,
corticolous species with similar apothecial pigmenta-
tion is M. minuta van den Boom, Guzow-Krzeminska
& Kukwa, which differs from M. latispora by having
narrower ascospores [(2—)2.5-3 um] and by lacking sec-
ondary compounds detectable by TLC (van den Boom
et al. 2020). In addition, all these species are clearly
separated from M. latispora in the phylogenetic analysis
(Fig. 1), and they also commonly occur with pycnidia
(Coppins 1983; Czarnota 2007; van den Boom et al.
2017; van den Boom et al. 2020; Kantelinen et al. 2022),
which has not been observed in M. latispora.

An additional species with Sedifolia-grey pigment
and gyrophoric acid is Micarea confusa Coppins & van
den Boom, for which sequences are currently unavail-
able. This species differs from M. latispora by its nar-
rower [1.8-2.7(-2.9) um] ascospores, by the presence of

numerous pycnidia, and by growing on soil or bryophytes
on soil (Coppins & van den Boom 1995).

A further species somewhat similar to M. latispora
is M. peliocarpa (Anzi) Coppins & R. Sant., which has
a similar thallus containing gyrophoric acid and whose
apothecia may also have a white rim when young. How-
ever, M. peliocarpa is typically larger in all aspects, has
predominantly 3-septate ascospores, lacks Sedifolia-grey
in the apothecia (and is hence K-), and the thallus are-
oles when well-developed typically form a more or less
contiguous crust, unlike the more dispersed areolae of
M. latispora (Czarnota 2007; Cannon et al. 2022).

All collections of M. latispora have been made on
dead wood, and although it cannot be excluded that the
species also occurs on bark or other substrates, it appears
likely to be an obligate lignicole. If so, it is an exception
to the pattern reported by Kantelinen et al. (2022), who
showed that obligate lignicoles in Micarea are predomi-
nantly asexual, whereas facultative lignicoles reproduce
predominantly sexually. They further noted that this
pattern appears to extend beyond the M. prasina group
(which was the focus of their analysis), citing M. misella
as an example of a predominantly lignicolous Micarea
species that mainly reproduces asexually. In contrast, its
close relative M. latispora appears to reproduce exclu-
sively sexually: apothecia are usually abundant, and I have
not observed any pycnidia. The only comparable case in
the dataset of Kantelinen et al. (2022) is M. nowakii, an
obligate lignicole that is predominantly sexual, but even
that species usually produces mesopycnidia alongside its
apothecia (Kantelinen et al. 2022, tab. 3). Whether the
exclusively sexual reproduction of M. latispora reflects
a genuinely unusual life history strategy, or simply the
difficulty of detecting pycnidia in a newly described and
rarely collected species, remains to be clarified with addi-
tional material.

Additional specimens examined. SWEDEN. Séderman-
land, Lanna par., 2 km SW of Lénna church, just S of road
55, 59.26758°N, 16.96165°E, 30 m, on coarse log of Populus
tremula in secondary deciduous forest next to agricultural field,
17 Jul. 2023, M. Svensson 4662 (UPS L-1155965); Strang-
nids par., 500 m SE of Kérrholmen, Langkarr, 59.34192°N,
17.11643°E, 27 m, on log of Populus tremula at the edge of
agricultural field, 19 Feb. 2023, M. Svensson 4594 [HPTLC:
gyrophoric acid] (UPS L-1155957), 4602 [HPTLC: gyroph-
oric acid] (UPS L-1155958), 4603 (UPS L-1155959). Uppland,
Danmark par., 730 m SSE of Danmark church, the NW edge
of large field islet, 59.826603°N, 17.747924°E, 15 m, on log
of Sorbus aucuparia in rather exposed situation close to arable
field, 25 Apr. 2023, M. Svensson 4613 (UPS L-1155962); Edsbro
par., 3.4 km SE of Edsbro church, Mellanlaren, by the W edge
of the ancient hill fort ruin, 59.87240°N, 18.53695°E, 20 m, on
small, cut log of Tilia cordata in partially cut, mixed coniferous
forest, 31 Mar. 2026, M. Svensson 5424 (UPS L-1221569);
Frosunda par., 150 m NW of Orsta, N of the arable field,
59.66513°N, 18.13093°E, 27 m, on log of Populus tremula in
shaded situation in secondary mixed forest next to arable field,
30 Oct. 2021, M. Svensson 4218 (UPS L-1155952); Frosunda
par., about 900 m S of Tarby, the S end of the large field islet
E of Borgvreten, 59.655148°N, 18.120785°E, 22 m, on coarse
branches of Populus tremula on the ground, left after cutting,
10 Sept. 2022, M. Svensson 4431 [HPTLC: gyrophoric acid]
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(UPS L-1155953); Frosunda par., about 750 m SW of Tarby,
SW of Larsbacka, 59.65752°N, 18.11550°E, 25 m, on log of
Populus tremula at the edge of agricultural field, 7 Oct. 2022,
M. Svensson 4470 [HPTLC: gyrophoric acid] (UPS L-1155954);
Frosunda par., 600 m WNW of Skrévsta, just N of the ruins of
the croft Attesta soldattorp, 59.653651°N, 18.123647°E, 21 m,
on log of Populus tremula in exposed situation, 16 Oct. 2022,
M. Svensson 4479 [HPTLC: gyrophoric acid] (UPS L-1155955);
Frosunda par., about 900 m S of Tarby, the W edge of the
large field islet E of Borgvreten, 59.655573°N, 18.120292°E,
22 m, on small log of Populus tremula close to arable field,
3 Mar. 2024, M. Svensson 4860 [HPTLC: gyrophoric acid]
(UPS L-1155966); Frosunda par., about 300 m S of Vreta, E of
Attesta, 59.65519°N, 18.14139°E, 25 m, on log of Acer pla-
tanoides in open pasture, 22 Mar. 2026, M. Svensson 5405
(UPS L-1214485); Lagga par., about 150 m N of Moraborg,
59.78296°N, 17.77656°E, 45 m, on log of Populus tremula
in small clear-cut, 2 May 2023, M. Svensson 4618 (UPS
L-1155963); Lagga par., 450 m E of Trifallet, 59.76433°N,
17.78865°E, 30 m, on log of Populus tremula in open stand of
deciduous trees next to former agricultural field, 2 May 2023,
M. Svensson 4620 [HPTLC: gyrophoric acid] (UPS L-1155964).
Vistmanland, Arboga par., Arboga, 1.4 km ENE of S:t Nikolai
church, Koberg, 59.402205°N, 15.867368°E, 14 m, on stump
of deciduous tree (probably Fraxinus or Acer) in former manor
house park, 23 Oct. 2024, M. Svensson 5100 (UPS L-1155967);
Skultuna par., 3.9 km NNW of Skultuna, about 350 m NNW
of Kampberget, 59.730559°N, 16.395375°E, 50 m, on log of
Populus tremula in semi-open part of pasture in former agricul-
tural field, 18 Apr. 2023, M. Svensson 4612 (UPS L-1155961).
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