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Abstract. The genus Coenogonium, the only genus in the family Coenogoniaceae, is mostly
found in tropical and subtropical regions. Approximately 100 species of Coenogonium are
known worldwide, and about 52 species have been previously recorded from Brazil. Here,
we describe four species as new to science from the Atlantic Forest in the states of Bahia,
Minas Gerais, and Sergipe, and present a few new state records. The new species are

C. carassense, C. itabaianense, C. pilosum, and C. subtomentosum. An annotated checklist
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Introduction

Coenogonium was first described more than two centuries
ago by Ehrenberg (1820), with Coenogonium linkii as the
type and only species at the time, as a delicate filamen-
tous lichen with yellowish, gyalectoid apothecia, first
collected in the state of Santa Catarina in southern Brazil.
Sixty years later, Trevisan (1880) established the genus
Dimerella to accommodate two crustose lichens with
gyalectoid, yellowish apothecia, D. lutea and D. diluta.
Given that taxonomy was largely based on morphology
at the time, almost no connection was made between
the two genera until the second half of the 20% century,
when both genera were included in the Gyalectaceae due
to their apothecia morphology (Santesson 1952; Poelt
1969; Vézda 1969; Henssen & Jahns 1974). Earlier, Zahl-
bruckner (1907) had included Dimerella as a synonym of
Microphiale (because he erroneously considered the latter
to have priority) with other crustose lichens in the family
Gyalectaceae, whereas he joined Coenogonium and the

! Programa de P6s-Graduagdo em Biologia de Fungos, CB, Universidade
Federal de Pernambuco, Campus Universitario, 50670-901, Recife,
PE, Brazil

2 Laboratorio de Botanica / Liquenologia, Instituto de Biociéncias, Uni-
versidade Federal de Mato Grosso do Sul, Avenida Costa e Silva s/n,
Bairro Universitario, CEP 79070-900, Campo Grande, Mato Grosso
do Sul, Brazil
ORCID: 0000-0001-7949-2594

3 Botanischer Garten und Botanisches Museum Berlin, Freie Universitit
Berlin, Konigin-Luise-Straie 6-8, 14195 Berlin, Germany
ORCID: 0000-0002-3431-4636

4 Departamento de Biociéncias, Universidade Federal de Sergipe, Av.
Vereador Olimpio Grande, s/n, Bairro Centro, CEP 49500-000, Ita-
baiana, Sergipe, Brasil
ORCID: 0000-0002-5612-1309

* Corresponding author e-mail: mscaceres@academico.ufs.br

of the species of Coenogonium from Brazil is also included.
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entirely unrelated Racodium in the filamentous family
Coenogoniaceae. Watson (1929a) placed Microphiale
(and consequently its synonym Dimerella) in the crus-
tose Lecaniaceae (based on the 1-septate ascospores), but
did not treat Coenogonium (Watson 1929a, b). Notably,
long before Santesson (1952) and even before Zahlbruck-
ner (1907), Miiller (1881) did note a close relationship
between Coenogonium and Biatorinopsis (another syn-
onym of Dimerella), and much later Malme (1937) con-
sidered C. moniliforme intermediate between the two
genera.

Despite agreeing on the strong similarities between the
two genera, these authors continued to keep Dimerella and
Coenogonium separate because of their filamentous versus
crustose thalli. On the other hand, various authors already
pointed out that, in addition to the same trentepohlioid
photobiont, Dimerella and Coenogonium showed no dif-
ference in apothecial characters, including the gyalectoid
appearance with yellowish to reddish colors, the para-
plectenchymatous excipulum, the unbranched, apically
thickened paraphyses, the thin-walled asci, the typically
I+ sordid-blue to greenish then brownish reaction of the
hymenium, and the small, mostly 1-septate ascospores
(Santesson 1952; Poelt 1969; Vézda 1969; Henssen
& Jahns 1974; Liicking 1999; Rivas Plata et al. 2006;
Lumbsch et al. 2011). After realizing that the filamentous
taxa did not form a coherent unit, Liicking (1999) and
Liicking & Kalb (2000) proposed to synonymize them for-
mally under the older name Coenogonium, a solution that
was subsequently supported by molecular phylogenetic
and phenotype-based cladistic analyses (Kauff & Lutzoni
2002; Rivas-Plata et al. 2006; Gagarina 2008) and has
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Figure 1. Records of Coenogonium from the GBIF portal https://www.gbif.org/species/2652125. Temperate records correspond mostly to C. luteum
and C. pineti in the Northern Hemisphere, and to C. implexum in the Southern Hemisphere.

since been widely accepted, also because neither the fila-
mentous nor the crustose taxa form monophyletic entities.
Given that Coenogonium is not directly related to Gya-
lecta, the monogeneric family Coenogoniaceae has also
been reinstated for this genus (Kauff & Lutzoni 2002).

Coenogonium is a subcosmopolitan genus (Fig. 1),
although most species are found in tropical and subtropi-
cal regions (Liicking 1999; Rivas-Plata et al. 2006; Ferraro
& Michlig 2013; Kantvilas et al. 2018). It can be found
on various substrates, such as tree bark, rocks, leaves, and
even soil; indeed, C. coppinsii was the first Coenogonium
described from this substrate, specifically from termite
mounds (Aptroot & Caceres 2014).

Approximately 100 species of Coenogonium are
known worldwide (Gagarina 2015; Liicking et al. 2017),
with 52 species so far recorded for Brazil (Aptroot & Cac-
eres 2018a). Earlier work carried out by Xavier Filho
et al. (1983), with the objective to study the genus Coe-
nogonium in Brazil, reported only the three most common
filamentous species, widespread in tropical and subtrop-
ical forests, namely C. leprieurii, C. moniliforme, and
C. curvulum. One of the first modern works on foliicolous
lichens in Northeast Brazil, published by Caceres & Liick-
ing (2000), described one new species of Coenogonium,
C. flavoviride, from this region. Another new species,
the aforementioned C. coppinsii, was found in a Brejo
de Altitude, a high-altitude tropical forest emerging from
semiarid Caatinga vegetation (Xavier-Leite et al. 2014).
Santos et al. (2019) furthered the study of foliicolous
lichens from this forest type and reported a total of ten
species. Six new records of Coenogonium from the Bra-
zilian Amazonas (near Manaus) were listed by Caceres
& Aptroot (2016), out of 157 species identified for that
area (C. barbatillum, C. chloroticum, C. interplexum,
C. leprieurii, C. linkii, and C. strigosum). More recently,
Aptroot & Souza (2021b) reported new records for Parana

State in Southern Brazil, namely C. barbatum, C. stri-
gosum, and C. subdentatum. All of this data highlight
that the diversity of this genus in Brazil had been much
underestimated in the past. Beyond Brazil, several studies
have revealed the discovery of new species of Coenogo-
nium worldwide (Mateus et al. 2011; Ferraro & Michlig
2013; Joshi et al. 2015; Kalb et al. 2016).

Here, we describe four new Coenogonium species
from the Brazilian Atlantic Forest in the states of Bahia,
Minas Gerais, and Sergipe, based on molecular data
and phenotypical characters. An annotated checklist is
also presented with the stately distributions of species
in Brazil.

Material and methods

Sampling of specimens was carried out in three states:
Minas Gerais, Sergipe, and Bahia. Other specimens col-
lected by other researchers were added, as well as samples
already deposited at the ISE Herbarium. These samples
include species from the States of Pernambuco, Rio de
Janeiro, Sergipe, Bahia, and Paraiba.

Specimens were observed with a Leica EZ4 dissecting
microscope and an Olympus SZX7 dissecting microscope,
and pictures were taken with a Nikon DM3200 camera.
Hand-made sections of ascomata and thallus were studied
in water, 5% KOH (K), and/or Lugol’s reagent (1% I,)
after pre-treatment with KOH (IKI) to observe micro-
scopic characters of ascospores and algal cells.

Approximately, 100 specimens were selected for
molecular study, based on different localities, morphology,
and good condition of the sample with the aim of sequenc-
ing the entire ITS region. From each sample, about ten
apothecia were taken from the thallus and transferred to
an Eppendorf tube for the extraction. Genomic DNA was
extracted using the Wizard® Genomic DNA Purification
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Kit (Promega), following the manufacturer’s protocols.
REDExtract-N-Amp Plant PCR Sigma-Aldrich (St. Louis,
Missouri, EUA) was used for the amplification of the
target. PCR reactions of 20 puL were prepared by adding
10 uL of PCR MIX, 4 pL of sterile water, 1 puL of each
primer at 10 pM concentration, and 4 pL of DNA. PCR
products were checked for amplification on 2% agarose
gels. The kit Wizard® SV Gel and PCR Clean-Up (Pro-
mega) was used to purify the amplified PCR products,
following the manufacturer’s instructions. The products

were then sequenced by the genetics laboratory at the
Universidade Federal de Pernambuco.

The newly generated sequences were combined with
selected sequences of the genus from GenBank (Table 1).
Sequences were assembled and edited manually using
BioEdit 7.2.0 (Hall 1999) and aligned using MAFFT 7
(Katoh et al. 2009; Katoh & Standley 2013; Supplemen-
tary Table S1) and subsequently inspected manually.
Maximum likelihood analyses were performed using
the program RAXML v8.1.11 (Stamatakis 2006), with

Table 1. Specimens of Coenogonium used for the molecular phylogenetic analysis in this study. New sequences are indicated in boldface.

Species

Voucher ITS accession number

Coenogonium carassense
Coenogonium carassense
Coenogonium carassense
Coenogonium carassense
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium cf. acrocephalum
Coenogonium disjunctum
Coenogonium disjunctum
Coenogonium disjunctum
Coenogonium isidiatum
Coenogonium isidiatum
Coenogonium isidiatum
Coenogonium isidiatum
Coenogonium isidiatum
Coenogonium leprieurii
Coenogonium luteolum
Coenogonium luteum
Coenogonium luteum AFTOL-ID 352
Coenogonium luteum
Coenogonium luteum
Coenogonium luteum
Coenogonium nepalense
Coenogonium pineti
Coenogonium pineti
Coenogonium pineti
Coenogonium pineti
Coenogonium sp.
Coenogonium sp.
Coenogonium sp.
Coenogonium sp.
Coenogonium sp.
Coenogonium strigosum
Coenogonium subtomentosum
Coenogonium subtomentosum

C gonium subt um

Coenogonium subtomentosum
Coenogonium tavaresianum
Gyalecta flotowii Norway, O-L-203030

Gyalecta geoica Norway, O-L-200544

Gyalecta jenensis

Brazil, D.O. Lima s.n (ise 52148)
Brazil, D.O. Lima s.n (ise 52336)
Brazil, D.O. Lima s.n (ise 52154)
Brazil, D.O. Lima s.n (ise 52335)
Brazil, D.O. Lima s.n (ise 52111)
Brazil, D.O. Lima s.n (ise 52160)
Brazil, D.O. Lima s.n (ise 52206)
Brazil, D.O. Lima s.n (ise 52105)
Brazil, D.O. Lima s.n (is 52156)
Brazil, D.O. Lima s.n (ise 52204)
Brazil, D.O. Lima s.n (ise 52109)
Brazil, D.O. Lima s.n (ise 52073)
Brazil, D.O. Lima s.n (ise 52283)
Brazil, D.O. Lima s.n (ise 52205)
Brazil, D.O. Lima s.n (ise 52157)
Brazil, D.O. Lima s.n (ise 52146)
Brazil, D.O. Lima s.n (ise 52280)
Russia, Chesnokov LE-L 14438
Russia, Konoreva LE-L 14437
Russia, Konoreva LE-L 14436
Russia, Konoreva LE-L 14441
Russia, Konoreva LE-L 14440
Brazil, D.O. Lima s.n (ise 52201)
Portugal, personal: J. Malicek:14105
Austria, PRA-Vondrak 26140

Portugal, personal: J. Malicek:14095

Brazil, D.O. Lima s.n (ise 52341)

Brazil, D.O. Lima s.n (ise 52212)

Brazil, D.O. Lima s.n (ise 53728)

Czech Republic, PRA-Vondrak 23798

Canada, BIOUG24047-G12

Czech Republic, PRA-Palice 32241

Czech Republic, PRA-Palice 32447

United Kingdom: Great Britain, personal: J. Malicek:Powell 4685
United Kingdom: Great Britain, PRA-Vondrak 19912

United Kingdom: Great Britain, PRA-00021373

United Kingdom: Great Britain, PRA-Vondrak 19844

United Kingdom: Scotland, Great Britain, personal: J. Malicek:12373
Brazil, D.O. Lima s.n (r 77099)

Brazil, D.O. Lima s.n (ise 52293)

Brazil, D.O. Lima s.n (ise 52001)

Brazil, D.O. Lima s.n (ise 52253)

Brazil, D.O. Lima s.n (ise 52017)

United Kingdom: Great Britain, PRA-Vondrak 19776

Czech Republic, PRA-JV23907

13291F_52148ISE
1340IF_52336ISE
1367IF_521541ISE
13391F_52335ISE
1370IF_521111SE
1357IF_52160ISE
1356IR_52206ISE
13691F_52105ISE
13591F_521561S
1363IF_52204ISE
1368IF_52109ISE
13281F_52073ISE
1325IR_52283ISE
1362IF_52205ISE
1358IR_52157ISE
1360IF_52146ISE
13271F_522801SE
MH179135
MH179136
MH179137
MH179138
MH179139
1364IR_52201ISE
0Q366541
0Q366542
HQ650710
0Q366548
1308IF_52341ISE
1314IF_52212ISE
1300IF_53728ISE
0Q366550
KT695346
0Q366551
0Q366552_
0Q366543
0Q366544
0Q366546
0Q366545
0Q366547
77099R
13211F_52293ISE
13451F_520011ISE
1336IF_52253ISE
1344IR_52017ISE
0Q366549
MKS811730
MKS811956
0L396595
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GTRGamma and 1,000 bootstrap replicates. BLAST
searches (NCBI) (https://www.ncbi.nlm.nih.gov, accessed
on 01 February 2023) were performed for the newly gen-
erated sequences and after confirmation of their identity,
the sequences were edited and contigs were assembled
using BioEdit 7.2.0 and deposited in GenBank (Table S1).
For the phylogenetic analysis, we retrieved from GenBank
ITS rDNA sequences classified as Coenogonium, and then
the newly generated sequences were added to the set of
ITS sequences downloaded from GenBank, and aligned
using MAFFT, with subsequent manual inspection.

Results
Sequenced specimens

We obtained ITS sequence data from approximately
26 specimens of the 100 in which extractions were per-
formed, more than doubling the number of accessions

100 !

100

82

100

100

now available for this genus. While the backbone of the
tree is largely unsupported, the topology confirms earlier
findings that the crustose and filamentous species of the
genus do not form reciprocally monophyletic groups.
Thus, a crustose taxon from Brazil identified as Coe-
nogonium luteum forms as supported clade (82%) with
a newly described filamentous species, C. carassense.
Another well-supported clade (92%) also contains crus-
tose (C. luteum, C. nepalense) and filamentous taxa (C. cf.
acrocephalum, C. disjunctum, and the newly described
C. subtomentosum). Thus, the merging of the genera
Coenogonium and Dimerella (the latter containing the
crustose species), formally proposed by Liicking & Kalb
(2000), is supported.

Notably, even with the much-refined species concept
provided by Rivas Plata et al. (2006), certain morpho-
demes are still polyphyletic or display cryptic specia-
tion and require further attention. Thus, crustose forms

Gyalecta jenensis (OL396595)
Gyalecta flotowii (MK811730)
Gyalecta geoica (MK811956)
Coenogonium strigosum (CGMS 77099)
E Coenogonium leprieurii 1364 (ISE 52201)
r Coenogonium luteum 1314 (ISE 52212)
L Coenogonium luteum 1308 (ISE 52341)
Coenogonium carassense (ISE 52336)
Coenogonium carassense (ISE 52154)
Coenogonium carassense (ISE 52335)
Coenogonium carassense (ISE 52148)

52 J— Coenogonium luteum (OQ366542)

Coenogonium tavaresianum (0Q366549)

96
100

99

100

92

100

Coenogonium pineti (OQ366550)
Coenogonium pineti (KT695346)

Coenogonium pineti (OQ366551)
Coenogonium pineti (OQ366552)
— Coenogonium luteolum (OQ366541)
Coenogonium isidiatum (MH179137)
Coenogonium isidiatum (MH179138)
Coenogonium isidiatum (MH179136)
[ Coenogonium isidiatum (MH179139)
Coenogonium isidiatum (MH179135)
Coenogonium nepalense 1300 (ISE53728)

Coenogonium luteum (OQ366548)

Coenogonium luteum (HQ650710)
Coenogonium sp. (OQ366547)
Coenogonium sp. (OQ366543)
Coenogonium sp. (0Q366545)
Coenogonium sp.
Coenogonium sp.

0Q366544)
0Q366546)

100

43

100

Coenogonium disjunctum 1360 (ISE 52146)

I Coenogonium disjunctum 1358 (ISE 52157)
[ Coenogonium disjunctum 1327 (ISE 52280)

Coenogonium subtomentosum (ISE 52017)
Coenogonium subtomentosum (ISE 52001)

Coenogonium subtomentosum (ISE 52293)

Coenogonium subtomentosum (ISE 52253)

Coenogonium cf. acrocephalum 1368 (ISE 52109)
Coenogonium cf. acrocephalum 1328 (ISE 52073)

0.1

Coenogonium cf. acrocephalum 1369 (ISE 52105)
Coenogonium cf. acrocephalum 1357 (ISE 52160)
Coenogonium cf. acrocephalums 1370 (ISE 52111)
Coenogonium cf. acrocephalum 1356 (ISE 52206)
 Coenogonium cf. acrocephalum 1362 (ISE52205)
Coenogonium cf. acrocephalum 1359 (ISE 52156)
I_ Coenogonium cf. acrocephalum 1325 (ISE 52283)
Coenogonium cf. acrocephalum 1363 (ISE 52204)

Figure 2. Best-scoring ML tree based on the analysis of ITS sequence data. Bootstrap support values are given above the branches. The new
sequences generated in this study are indicated in bold and new species of Coenogonium are in green.
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that agree with, or have been identified as, C. /uteum
appear in four clades in the tree and another crustose
morphodeme, C. pineti, is split into three phylogenetically
clearly distinct lineages (Fig. 2). Coenogonium luteum
has been described from Great Britain, and so one of
the two accessions from Austria (0Q366542) or Madeira
(0Q366548) are more likely to represent that species,
whereas those from the USA (HQ650710) and Brazil
are possibly an undescribed taxon. Coenogonium pineti
has been described from Central Europe; the three acces-
sions from the Czech Republic (0Q366550, 0Q366551,
0Q366552) form two lineages, separated by one from
Canada (KT695346) requiring further study.

Among these successfully sequenced specimens, two
(Coenogonium carassense and C. subtomentosum) were
considered new species according to the tree topology
and morphological characters and are formally described
below. Unfortunately, we did not obtain sequence data
for the other two proposed new species, C. itabaianense
and C. pilosum.

New species

Coenogonium carassense D.O. Lima, Aptroot, Liicking
& M. Céceres, sp. nov. (Fig. 3A-B)

MycoBank MB 851536

Diagnosis: Corticolous, filamentous Coenogonium similar to
C. leprieurii and C. linkii in the flabelliform thallus; differing
from C. leprieurii in the thallus spreading over the substrate,
not vertically projecting, being composed of numerous smaller
thalli, and the apothecia formed on the upper side, and from
C. linkii additionally by the non-septate ascospores.

Type: Brazil, Minas Gerais: Catas Altas, Parque Natural
Municipal, alt. 1200-1400 m, 20°06'S, 43°29'W, on tree in
Atlantic rain forest, 17-25 May 2021, D.O. Lima & A. Aptroot
52148 (ISE — holotype; ABL — isotype).

Description. Thallus filamentous, flabelliform, forming
flat, fan-shaped shelves of up to 3 cm diam., composed
of individual, smaller thalli spreading over the substrate
and intermingled with bryophytes, yellowish green, up
to 10 mm long and broad; prothallus absent. Photobi-
ont Trentepohlia, cells in distinct filaments, cylindrical,
40-60 x 10-12.5 um. Apothecia on the upper surface,
emerging between the individual thalli, sessile, rounded,
0.3-0.8 mm diam. and 100-150 pum high; disc flat to
somewhat convex, pale yellow to yellow-orange; margin
thin, not prominent, smooth, creme-colored. Excipulum
paraplectenchymatous, with radiating cell rows, 30—60 um
broad, colorless, I+ sordid yellow-green; cells isodiametric
and thin-walled, 3—7 um diam. Hypothecium 15-20 um
high, colorless. Hymenium 65-70 um high, colorless,
I+ blue then quickly sordid green then reddish brown.
Asci 55-75 x 5-7 um. Ascospores uniseriate, ellipsoid,
non-septate, 5-7.5 x 2-2.5 um, 2.5-3 times as long as
broad. Pycnidia not observed.

Etymology. The epithet refers to the type locality.

Ecology and distribution. On tree bark in primary Atlan-
tic rain forest; so far only known from the type locality.

Discussion. This species agrees with C. leprieurii and
C. linkii, as well as some other species, in the flabelliform
thallus and the uniseriate arrangement of the ascospores.
However, whereas C. leprieurii and C. linkii form individ-
ual large thalli projecting from the substrate, in the new
species the thallus is composed of numerous smaller thalli
spreading over the substrate. In addition, the apothecia
emerge on the upper side between the individual thalli,
whereas in C. leprieurii and C. linkii they are formed on
the underside. The ascospores of C. carassense are identi-
cal to those of C. linkii, whereas C. leprieurii also deviates
by its non-septate ascospores (Rivas-Plata et al. 2006).

Among the hitherto sequenced species, the closest
relative of the new taxon is a crustose species tentatively
identified as C. /uteum (Fig. 2). Unsupported sister to this
clade is the only sequenced specimen of C. leprieurii, fur-
ther supporting C. carassense as an undescribed species.
Although common and widespread, no sequence data are
yet available for C. linkii.

Additional material. BRAZIL. Minas Gerais: Same as the
type, 52154; 52335; 52336 (ISE, ABL).

Coenogonium itabaianense D.O. Lima, Aptroot, Liicking
& M. Céaceres, sp. nov. (Fig. 3C-D)

MycoBank MB 851537
Diagnosis: Corticolous filamentous Coenogonium similar to C.
interpositum in the cushion-forming thallus, differing chiefly by
the densely arranged filaments, giving the thallus an almost felty
appearance, and by the comparatively broader, uniseriately ar-
ranged ascospores within the ascus (biseriate in C. interpositum).
Type: Brazil, Sergipe: Areia Branca, Parque Nacional de Ita-
baiana, alt. 100 m, 10°50'16"S, 37°25'14"W, on tree in Atlantic
rain forest, 29 Oct. 2021, D.O. Lima 55063 (ISE — holotype;
ABL - isotype).

Description. Thallus filamentous, prostrate, form-
ing rather thick cushions with densely arranged, much
branched filaments, giving the thallus an almost felty
appearance, green to olive-green, up to 20 mm across;
prothallus absent. Photobiont Trentepohlia, cells in dis-
tinct filaments, cylindrical, about 60 x 9—11 pm. Apoth-
ecia formed on the upper surface, 0.3—0.6 mm diam. and
100-150 um high; disc pale yellowish, flat to slightly
convex; margin thin, paler to cream-colored. Excip-
ulum paraplectenchymatous, with radiating cell rows,
85—105 pum broad, colorless, I+ sordid yellow green; cells
isodiametric and thin-walled, 3—7 um diam. Hypothecium
12—15 um high, colorless. Hymenium 60-70 um high,
colorless, I+ blue then quickly sordid green then reddish
brown. Asci 15 x 9—-10 pm. Ascospores uniseriate, ellip-
soid, non-septate, 7.5 x 3.0-3.5 um, 2-2.5 times as long
as broad. Pycnidia not observed.

Etymology. The epithet refers to the type locality.

Ecology and distribution. On tree bark in primary Atlan-
tic rain forest; so far only known from the type locality.

Discussion. This species is similar to Coenogonium
interpositum in forming cushion-shaped, prostrate thalli
over the substrate. However, its filaments are much more
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Figure 3. A-B — Coenogonium carassense, thallus with apothecia; C—D — Coenogonium itabaianense, thallus with apothecia; E-F — Coenogonium
pilosum, thallus with apothecia; G-H — Coenogonium subtomentosum, thallus with apothecia.
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densely arranged, giving the thallus a felty appearance,
whereas in C. interpositum they are loosely interwoven.
Both species also agree in the non-septate ascospores, but
in C. itabaianense they are comparatively broader and
uniseriately arranged (Rivas-Plata et al. 20006).

Additional material. BRAZIL. Sergipe: Same as the type,
55060; 55061; 55062; 55064 (ISE, ABL).

Coenogonium pilosum D.O. Lima, Aptroot, Liicking
& M. Céceres, sp. nov. (Fig. 3E-F)

MycoBank MB 851538

Diagnosis: Corticolous, filamentous, flabelliform Coenogonium
differing from the otherwise similar C. congense and C. linkii
in the apothecia having a finely pilose margin.

Type: Brazil, Bahia: Porto Seguro, Parque Nacional do
Monte Pascoal, alt. 500 m, 16°51'51"S, 39°16'15"W, on tree
in Atlantic rain forest, 19 May 2022, 1. Oliveira Junior 55065
(ISE — holotype; ABL — isotype).

Description. Thallus filamentous, flabelliform, project-
ing horizontally from the substrate, composed of tufts
of filaments connected at the base, with a single point of
attachment, yellowish green, up to 20 mm long and broad,
prothallus absent. Photobiont Trentepohlia, cells in dis-
tinct filaments, cylindrical, 35—40 x 10-12 pm. Apothecia
formed on the underside, sessile, rounded, 0.4—1.0 mm
diam. and 100—150 um high; disc plane, pale orange-yel-
low; margin cream-colored, finely pilose; hairs septate,
up to 70 x 6 um. Excipulum paraplectenchymatous, with
radiating cell rows, 85—125 um broad, colorless, I+ sordid
yellow-green; cells isodiametric and thin-walled, 3—7 pm
diam. Hypothecium 25-40 pum high, colorless. Hymenium
65-90 um high, colorless, I+ blue then quickly sordid
green then reddish brown. Asci 50-55 x 3—4 um. Asco-
spores uniseriate, ellipsoid, 1-septate, 7.5-9 % 2.5-3 um,
2.7-3.3 times as long as broad. Pycnidia not observed.

Etymology. The epithet refers to the pilose apothecia.

Ecology and distribution. On tree bark in primary Atlan-
tic rain forest; so far only known from the type locality.

Discussion. While the overall morphology and anatomy
of this new species is similar to Coenogonium congense
and C. linkii, both also sharing the 1-septate ascospores,
it differs from the latter, and all other filamentous species
known to date, by the pilose apothecial margins. Rivas
Plata et al. (2006) mentioned material of C. congense
from Costa Rica with thinly pilose apothecial margins, but
this likely represents the new species. Pilose apothecial
margins are otherwise only known from the crustose spe-
cies C. ciliatum, which is morphologically intermediate
between crustose and filamentous species of the genus,
as the crustose thallus furnishes short hairs formed by
algal filaments.

Coenogonium subimplexum D.O. Lima, Aptroot,
Liicking & M. Caceres, sp. nov. (Fig. 3G—H)
MycoBank MB 851539

Diagnosis: Corticolous, filamentous, cushion-like Coenogonium
differing from C. implexum by the smaller ascospores.

Type: Brazil, Minas Gerais: Catas Altas, Parque Nacional
do Caraga, alt. 1200-1400 m, 20°06'S, 43°29'W, on tree in
Atlantic rain forest, 21 May 2021, D.O. Lima & A. Aptroot
52253 (ISE — holotype; ABL — isotype).

Description. Thallus filamentous, prostrate, forming
flat cushions of very densely woven filaments, yellowish
green, up to 5 cm diam.; prothallus absent. Photobiont
Trentepohlia, cells in distinct filaments, cylindrical, 15-25
x 5—12 pm diam. Apothecia formed on the upper surface,
sessile, rounded, 0.3—-0.6 mm diam; disc flat to slightly
convex, pale yellow; margin paler, not prominent (slightly
so in young apothecia), smooth to somewhat irregular,
creme-colored. Excipulum paraplectenchymatous, with
radiating cell rows, 60—75 pm broad, colorless, I+ sordid
yellow green; cells isodiametric and thin-walled, 3—7 um
diam. Hypothecium 15-20 um high, colorless. Hymenium
75-85 um high, colorless, I+ blue then quickly sordid
green then reddish brown. Asci 55-75 x 57 um. Asco-
spores uniseriate, ellipsoid, 1-septate, 7-9 x 2.5-3 um,
2.5-3 times as long as broad. Pycnidia not observed.

Etymology. The epithet refers to the smaller ascospores
in comparison with Coenogonium implexum.

Ecology and distribution. On tree bark in primary Atlan-
tic rain forest; so far only known from the type locality.

Discussion. This species agrees with Coenogonium
implexum in the rather flat, cushion-shaped thallus formed
by very densely woven filaments. It differs in the smaller
ascospores, which in genuine C. implexum from Austral-
asia are 8—12 x 3—4.5 uym. While C. implexum is supposed
to also occur in the Americas, Rivas Plata et al. (20006)
already suggested that the material from that region may
be a different species. Their argument focused on thallus
morphology, but it appears the diagnostic difference is
ascospore size, which requires checking ascospores in
reported occurrences of C. implexum.

Additional material. BRAZIL. Minas Gerais: Same as the
type, 52001; 52112; 52017; 52290 (ISE, ABL).

Annotated checklist of Coenogonium from
Brazil

Abbreviations refer to the acronyms of Brazilian states: Acre
(AC); Alagoas (AL); Amapa (AP); Amazonas (AM); Bahia
(BA); Ceara (CE); Distrito Federal (DF); Espirito Santo (ES);
Goids (GO); Maranhao (MA); Mato Grosso (MT); Mato Grosso
do Sul (MS); Minas Gerais (MG); Para (PA); Paraiba (PB);
Parana (PR); Pernambuco (PE); Piaui (PI); Rio de Janeiro (RJ);
Rio Grande do Norte (RN); Rio Grande do Sul (RS); Rondénia
(RO); Roraima (RR); Santa Catarina (SC); Sao Paulo (SP);
Sergipe (SE);Tocantins (TO)

Coenogonium acrocephalum Miill. Arg., Flora,
Regensburg 64: 525. 1881.

Distribution in Brazil. SP (Rivas Plata et al. 2006).

Coenogonium atroluteum (Vain.) Liicking, Aptroot
& Sipman, in Rivas Plata, Liicking, Aptroot, Sipman,
Chaves, Umafia & Lizano, Fungal Diversity 23: 297.
2006.
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= Gyalecta atrolutea Vain.

Distribution in Brazil. RJ, RS (Malme 1934); SP (Kalb 1982b).

Coenogonium bacilliferum (Malme) Liicking, Aptroot
& Sipman, in Rivas Plata, Liicking, Aptroot, Sipman,
Chaves, Umaifia & Lizano, Fungal Diversity 23: 297.
2006.

= Dimerella bacillifera Malme 1935.
Distribution in Brazil. RS (Spielmann 2006).

Coenogonium barbatellum Kalb, Biblthca Lichenol. 95:
303. 2007.

Distribution in Brazil. AM (Caceres & Aptroot 2017); SE
(Céceres 2007).

Coenogonium barbatum Liicking, Aptroot & L. Umaiia,
in Rivas Plata, Liicking, Aptroot, Sipman, Chaves, Umana
& Lizano, Fungal Diversity 23: 273. 2006.

Distribution in Brazil. AC (Aptroot et al. 2021b); AL (Oliveira
Junior et al. 2020); AM (Aptroot et al. 2021c); BA (Oliveira
Junior et al. 2021); CE (Alves 2014); MS (Aptroot & Spiel-
mann 2020b); MT (Aptroot et al. 2022b); PR (Aptroot & Souza
2021b); RO (Caceres et al. 2014).

Coenogonium chloroticum Xavier-Leite, M. Céceres
& Aptroot, Nova Hedwigia 98(1-2): 198. 2013. [2014]

Distribution in Brazil. AL (Oliveira Junior et al. 2020); AM
(Caceres & Aptroot 2017); AP (Caceres & Aptroot 2016); CE
(Alves 2014); MA (Aptroot et al. 2017); MS (Aptroot & Spiel-
mann 2020a); PB (Xavier-Leite et al. 2014); SE (Aptroot et al.
2022a).

Coenogonium ciliatum Kalb & Liicking, in Liicking
& Kalb, Bot. Jb. 122(1): 29. 2000.

Distribution in Brazil. AM (Caceres 2007); MT (Liicking
& Kalb 2000); PA (Liicking & Caceres 2002); RO (Céceres
et al. 2014).

Coenogonium confervoides Nyl., Flora, Regensburg 41:
380. 1858.

Distribution in Brazil. AC (Aptroot et al. 2021b); AL (Liicking
2008); AM (Leighton 1866); AP (Caceres & Aptroot 2016); BA
(Aptroot et al. 2022a); MT (Aptroot et al. 2022b); PA (Aptroot
et al. 2017); PE (Aptroot et al. 2022a).

Coenogonium congense C.W. Dodge [as ‘congensis’],
Ann. Mo. bot. Gdn 40: 350. 1953.

Distribution in Brazil. PR (Aptroot et al. 2022a).

Coenogonium coppinsii Aptroot & M. Caceres, The
Lichenologist 46(3): 369. 2014.

Distribution in Brazil. AM (Aptroot et al. 2021c¢); AP (Céceres
& Aptroot 2016); BA (Oliveira Junior et al. 2021); MS (Apt-
root & Spielmann 2020b); RO (Aptroot & Caceres 2014); SE
(Caceres et al. 2014).

Coenogonium curvulum Zahlbr., Annals Cryptog. Exot.
1(2): 164. 1928.

Distribution in Brazil. PE (Liicking & Kalb 2000).

Coenogonium deplanatum Kremp., Flora, Regensburg
59: 250. 1876.

Distribution in Brazil. RJ (Krempelhuber 1876, in Rivas Plata
et al. 2006).

Coenogonium dilucidum (Kremp.) Kalb & Liicking, Bot.
Jb. 122(1): 32. 2000.

= Lecidea dilucida Kremp. 1874.
Distribution in Brazil. AL (Oliveira Junior et al. 2020); BA
(Oliveira Junior et al. 2021); MS (Aptroot & Spielmann 2020a);
MT (Aptroot et al. 2022b); PE (Liicking 2008); RJ, SP (Liicking
2008); RO (Caceres et al. 2014); RS (Spielmann 2006); SC
(Aptroot et al. 2021a).

Coenogonium disjunctum Nyl., Annls Sci. Nat., Bot.,
sér. 4 16: 91. 1862.

Distribution in Brazil. PE (Caceres 2007); SC (Aptroot et al.
2021a); RS (Spielmann 2006); SE (Aptroot et al. 2022a).

Coenogonium fallaciosum (Miill. Arg.) Kalb & Liicking,
Bot. Jb. 122(1): 32. 2000.

= Patellaria fallaciosa Mill. Arg. 1890.
Distribution in Brazil. AM (Liicking & Kalb 2000); MS

(Aptroot & Spielmann 2020a); MT (Aptroot et al. 2022b); PA
(Lucking & Caceres 2002); SP (Liicking 2008).

Coenogonium flavoviride M. Caceres & Liicking, Nova
Hedwigia 70(1-2): 219. 2000.

Distribution in Brazil. BA (Aptroot & Caceres 2018b); PE
(Liicking 2008); RO (Caceres et al. 2014).

Coenogonium flavum (Malcolm & Vézda) Malcolm,
Australas. Lichenol. 54: 19. 2004.

= Dimerella flava Malcolm & Vézda 1995.

Distribution in Brazil. MT (Aptroot et al. 2022b); PE (Liick-
ing 2008).

Coenogonium geralense (Henn.) Liicking, F1. Neotrop.,
Monogr. 103: 579. 2008.

= Ombrophila geralensis Henn. 1899.

= Coenogonium flavicans (Vézda & Farkas) Kalb & Li-
cking.

= Dimerella flavicans Vézda & Farkas.
Distribution in Brazil. AL (Caceres 2007); AM (Liicking 2008),
CE (Menezes 2013); BA, PB (Santos et al. 2016); MS (Aptroot
et al. 2022a); PA (Licking & Caceres 2002); PE, SC, SP (Liick-
ing 2008); RS (Martins & Marcelli 2011); SE (Dantas 2016).

Coenogonium hypophyllum (Vézda) Kalb & Liicking,
Bot. Jb. 122(1): 32. 2000.

= Dimerella hypophylla Vézda 1975.

Distribution in Brazil. AL (Oliveira Junior et al. 2020); AM
(Liicking 2008); BA (Santos et al. 2016); PA (Liicking & Caceres
2002); MT (Aptroot et al. 2022b); PE (Liicking 2008); RO
(Céceres et al. 2014); SP (Kalb 1984).

Coenogonium implexum Nyl., Annls Sci. Nat., Bot., sér.
4, 16: 92. 1862.

Distribution in Brazil. RS (Spielmann 2006); SC (Miiller
1891b).
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Coenogonium interplexum Nyl., Annls Sci. Nat., Bot.,
sér. 4, 16: 92. 1862.

Distribution in Brazil. AC (Aptroot et al. 2021b); AL (Céceres
2007); AM (Liicking & Kalb 2000); PA (Liicking & Caceres
2002); PB (Santos et al. (2016); PE (Liicking 2008); RS (Spiel-
mann 2006); SE (Caceres et al. 2014).

Coenogonium interpositum Nyl.

Distribution in Brazil. AM (Kalb 1986); MT (Aptroot et al.
2022b); PA (Liicking & Caceres 2002); PR (Osorio 1977a, b);
RO (Céceres et al. 2014); RS (Spielmann 2006).

Coenogonium isidiatum (G. Thor & Vézda) Liicking,
Aptroot & Sipman, in Rivas Plata, Liicking, Aptroot,
Sipman, Chaves, Umafia & Lizano, Fungal Diversity
23:297. 2006.

= Dimerella isidiata G. Thor & Vézda 1984.
Distribution in Brazil. SE (Caceres et al. 2014).

Coenogonium isidiigerum (Vézda & Osorio) Liicking,
Aptroot & Sipman, in Rivas Plata, Liicking, Aptroot,
Sipman, Chaves, Umafia & Lizano, Fungal Diversity
23:297. 2006.

= Dimerella isidiigera Vézda & Osorio, in Vézda 1989.
Distribution in Brazil. RS (Spielmann 2006).

Coenogonium isidiosum (Breuss) Rivas Plata, Liicking,
L. Umaifia & Chaves, in Rivas Plata, Liicking, Aptroot,
Sipman, Chaves, Umafia & Lizano, Fungal Diversity 23:
297. 2006.

= Dimerella insidiosa Breuss. 2002.

Distribution in Brazil. AC (Aptroot et al. 2021b); AL (Cav-
alcante 2012); MS (Aptroot & Spielmann 2020b); PB, PE
(Andrade 2020); SE (Caceres 2007).

Coenogonium leprieurii (Mont.) Nyl., Annls Sci. Nat.,
Bot., sér. 4 16: 89. 1862.

= Coenogonium linkii var. leprieurii Mont. 1851.

Distribution in Brazil. AM (Leighton 1866); AC (Aptroot et al.
2021b); AL, SE (Caceres 2007); AP (Caceres & Aptroot 2016);
BA (Oliveira Junior et al. 2021); CE (Alves 2014); MG (Vainio
1890); MT (Kalb 2001); PA (Zahlbruckner 1909); PE (Liicking
2008); PR (Xavier Filho et al. 1983); RJ (Malme 1937); RO
(Caceres et al. 2014); RS (Spielmann 2006); SC (Miiller 1891a).

Coenogonium linkii Ehrenb., in Nees von Esenbeck (Ed.),
Horae Phys. Berol.: 120, (1820)

Distribution in Brazil. AC (Aptroot et al. 2021b); AL, SE
(Céceres 2007); AM (Liicking 2008); AP (Caceres & Aptroot
2016); BA (Santos et al. 2016); MA (Aptroot et al. 2017b); PA
(Cengia Sambo 1940); MG (Aptroot 2002); MT (Aptroot et al.
2022b); PB (Andrade 2020); PE (Liicking 2008); PR (Eliasaro
et al. 2012); RJ, SC (Cengia Sambo 1940); RO (Caceres et al.
2014); RS (Spielmann 2006); SP (Kalb 1982c).

Coenogonium luteocitrinum Rivas Plata, Liicking & L.
Umaia, in Rivas Plata, Liicking, Aptroot, Sipman, Chaves,
Umafia & Lizano, Fungal Diversity 23: 283. 2006.

Distribution in Brazil. AL, SE (Céaceres 2007); CE (Alves
2014); PB (Xavier-Leite et al. 2015); PE (Sobreira 2015).

Coenogonium luteum (Dicks.) Kalb & Liicking, Bot. Jb.
122(1): 32. 2000.

= Lichen luteus Dicks. 1785.

Distribution in Brazil. BA, SE (Santos et al. 2016); MG, RJ
(Vainio 1890); MS (Aptroot & Spielmann 2020a); MT (Kalb
1983b); PE (Caceres et al. 2000); RS (Spielmann 2006); SC
(Miiller 1891b).

Coenogonium minidenticulatum Aptroot & M. Céceres,
The Bryologist 119(3): 257. 2016.

Distribution in Brazil. AP (Caceres & Aptroot 2016).

Coenogonium moniliforme Tuck., Proc. Amer. Acad.
Arts & Sci. 5: 416. 1862. [1860]

Distribution in Brazil. AL (Menezes et al. 2011); BA (Andrade
2020); CE (Alves 2014); MS (Aptroot & Spielmann 2020b); MT
(Malme 1937); PE (Liicking & Kalb 2000); SE (Caceres 2007).

Coenogonium nepalense (G. Thor & Vézda) Liicking,
Aptroot & Sipman, in Rivas Plata, Liicking, Aptroot,
Sipman, Chaves, Umafia & Lizano, Fungal Diversity
23:297. 2006.

= Dimerella nepalensis G. Thor & Vézda 1984.

Distribution in Brazil. AL (Caceres 2007); BA (Aptroot et al.
2022a); CE (Alves 2014); MA (Aptroot et al. 2017); PB (Xavi-
er-Leite et al. 2015); PE (Sobreira 2015); RO (Caceres et al.
2014); RS (Kéffer et al. 2015).

Coenogonium pannosum Mill. Arg., Flora, Regensburg
64(15): 234. 1881.

Distribution in Brazil. SP (Rivas Plata et al. 2006).

Coenogonium persistens (Malme) Liicking, Aptroot
& Sipman, in Rivas Plata, Liicking, Aptroot, Sipman,
Chaves, Umaifia & Lizano, Fungal Diversity 23: 297.
2006.

= Dimerella lutea f. persistens Malme 1935.
Distribution in Brazil. MT (Rivas Plata et al. 2006).

Coenogonium pineti (Ach.) Liicking & Lumbsch, in
Liicking, Stuart & Lumbsch, Mycologia 96(2): 290. 2004.
= Lecidea pineti Ach. 1810.

Distribution in Brazil. AL (Oliveira Junior et al. 2020); PE
(Lima 2013); RJ (Krempelhuber 1876); RS (Spielmann 2006).

Coenogonium pulchrum (Miill. Arg.) Kalb, Lichenes
Neotropici, Fascicle 13(nos 525-575): 3 (sched.) (2001)

= Biatorinopsis pulchra Mill. Arg. 1881.
Distribution in Brazil. SP (Rivas Plata et al. 2006).

Coenogonium pusillum (Mont.) Liicking, Aptroot
& Sipman, in Rivas Plata, Liicking, Aptroot, Sipman,
Chaves, Umaia & Lizano, Fungal Diversity 23: 298. 2006.

= Biatora pusilla Mont., in Sagra 1845.
Distribution in Brazil. MS (Malme 1934); SP (Kalb 1982c¢).

Coenogonium pyrophthalmum (Mont.) Liicking, Aptroot
& Sipman, in Rivas Plata, Liicking, Aptroot, Sipman,
Chaves, Umaiia & Lizano, Fungal Diversity 23: 298. 2006.
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= Biatora pyrophthalma Mont. 1843.
Distribution in Brazil. BA (Aptroot & Céceres 2018a); MS
(Aptroot & Spielmann 2020a); MT (Aptroot et al. 2022b); PE
(Lima 2013); RS (Spielmann 2006); SE (Caceres 2007); SP
(Kalb 1982c¢).

Coenogonium riparium (Vain.) Kalb, Biblthca Lichenol.
95:306. 2007.

= Gyalecta riparia Vain. 1890.
Distribution in Brazil. MG, RJ (Vainio 1890).

Coenogonium roumeguerianum (Mill. Arg.) Kalb,
Lichenes Neotropici, Fascicle 13: 3 (sched.) (2001)

= Biatorinopsis roumegueriana Mill. Arg. 1887.
Distribution in Brazil. MS (Kalb 1982a); MT (Malme 1934).

Coenogonium saepincola Aptroot, Sipman & Liicking, in
Rivas Plata, Liicking, Aptroot, Sipman, Chaves, Umaia
& Lizano, Fungal Diversity 23: 288. 2006.

Distribution in Brazil. PB (Xavier-Leite et al. 2015).

Coenogonium siquirrense f. denticulatum Rivas Plata
& Licking, in Rivas Plata, Liicking, Aptroot, Sipman,
Chaves, Umaina & Lizano, Fungal Diversity 23: 289.
2006.

Distribution in Brazil. PB (Xavier-Leite et al. 2015); RO
(Caceres et al. 2014); RS (Kiffer et al. 2015).

Coenogonium stenosporum (Malme) Liicking, Aptroot
& Sipman, in Rivas Plata, Liicking, Aptroot, Sipman,
Chaves, Umaina & Lizano, Fungal Diversity 23: 298.
2006.

= Dimerella stenospora Malme 1935.
Distribution in Brazil. RS (Malme 1934).

Coenogonium strigosum Rivas Plata, Liicking & Chaves,
in Rivas Plata, Liicking, Aptroot, Sipman, Chaves, Umana
& Lizano, Fungal Diversity 23: 290. 2006.

Distribution in Brazil. AL, PE, SE (Caceres 2007); AM
(Céceres & Aptroot 2017); AP (Caceres & Aptroot 2016); BA
(Aptroot et al. 2022a); MS (Aptroot & Spielmann 2020a); MT
(Aptroot & Souza 2021a); PA (Aptroot et al. 2017); PR (Aptroot
& Souza 2021b), RS (Aptroot et al. 2021a).

Coenogonium subdentatum (Vézda & G. Thor) Rivas
Plata, Liicking, L. Umana & Chaves, in Rivas Plata,
Licking, Aptroot, Sipman, Chaves, Umafia & Lizano,
Fungal Diversity 23: 298. 2006.

= Dimerella subdentata Vézda & G. Thor, in Vézda 1989.

Distribution in Brazil. AL, PE (Caceres 2007); BA (Aptroot
& Caceres 2018a); CE (Menezes 2013); MS (Aptroot & Spiel-
mann 2020a); MT (Aptroot & Souza 2021a); PA (Aptroot et al.
2017); PB (Andrade 2020); PR (Aptroot & Souza 2021b); SC
(Aptroot et al. 2022a); SE (Caceres et al. 2014).

Coenogonium subdilutum (Malme) Kalb, Lichenes
Neotropici, Fascicle 13: no. 545. 2001.

= Dimerella subdiluta Malme 1935.
Distribution in Brazil. AL (Céceres 2007); AP (Caceres

& Aptroot 2016); BA (Oliveira Junior et al. 2021); CE (Alves
2014); MS, MT (Malme 1934); PE (Sobreira 2015); RO, SE
(Caceres et al. 2014); RS (Spielmann 2006); SP (Kalb 1983a);
TO (Aptroot et al. 2017).

Coenogonium subfallaciosum (Vézda & Farkas) Liicking,
Aptroot & Sipman, in Rivas Plata, Liicking, Aptroot,
Sipman, Chaves, Umafia & Lizano, Fungal Diversity
23: 298. 2006.

= Dimerella subfallaciosa Vézda & Farkas, in Vézda 1990.

Distribution in Brazil. PB (Xavier-Leite et al. 2015); PE
(Caceres 2007).

Coenogonium subluteum (Rehm) Kalb & Liicking

= Biatorina sublutea Rehm 1913.

Distribution in Brazil. RJ (Krempelhuber 1876, in Rivas Plata
et al. 2006).

Coenogonium subzonatum (Licking) Licking & Kalb,
Biblthca Lichenol. 78: 254. 2001.

= Dimerella subzonata Liicking 1999.

Distribution in Brazil. AC (Aptroot et al. 2021b); AL, PE
(Caceres 2007); BA (Oliveira Junior et al. 2021); CE (Menezes
2013); MS (Aptroot & Spielmann 2020a); MT (Liicking 2008);
PB (Santos et al. 2016).

Coenogonium upretianum M. Caceres & Aptroot, in Apt-
root & Caceres, Cryptogam Biodiversity and Assessment,
Special volume: 11. 2018.

Distribution in Brazil. MS (Aptroot et al. 2022a); MT (Aptroot
& Souza 2021a); RS (Aptroot & Céceres 2018b).

Coenogonium vezdanum (Liicking) Liicking, F1. Neotrop.,
Monogr. 103: 582. 2008.

= Dimerella vezdana Liicking 1999.
Distribution in Brazil. PE (Liicking 2008).

Coenogonium zonatum (Mill. Arg.) Kalb & Liicking, in
Liicking & Kalb, Bot. Jb. 122(1): 34. 2000.

= Biatorinopsis zonata Miill. Arg. 1890.

Distribution in Brazil. AL (Oliveira Junior et al. 2020); AP
(Céceres & Aptroot 2016); BA (Santos et al. 2016); MS (Aptroot
& Spielmann 2020b); PE (Liicking 2008); RO (Caceres et al.
2014); RS (Spielmann 2006).

Conclusions

The present study contributes to the knowledge of the
genus Coenogonium in Brazil and is also the first study
with a larger molecular sample of species of this genus.
However, as our findings show, the genus is still insuf-
ficiently known and it is unknown to what extent the
current phenotype-based species concept holds, even if
much refined. Largely unresolved questions that require
molecular data include the evolution of crustose vs. fila-
mentous growth forms, the amount of phenotypical homo-
plasy, and instances of cryptic speciation. If the limited
data currently available are any clue, this genus is much
more diverse than indicated by the approximately one
hundred species known to date. More than half of these
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are known from Brazil, making this country a diversity
hotspot for the genus and an excellent study area to tackle
the above questions.
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