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Abstract

In the project aiming to determine the lichen mycota of James Ross Island, we identified
a new lichenicolous fungus species which is reported from Antarctica for the first time:
Sphaerellothecium reticulatum on Flavoparmelia gerlachei. Although this species was
identified on other parmelioid lichens, it was never reported on Flavoparmelia spp.
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Introduction

Lichenized fungi are the most dominant
organisms of the terrestrial vegetation of
Antarctica. Dodge (1973) reported 415 spe-
cies in the White continent and in that
publication he considered more than 150
species endemic to Antarctica. After two
decades from this publication, Castello and
Nimis (1997) examined most of the types
which was described by Dodge (1973) and
they concluded that only 20% of the spe-
cies described by him are valid and endem-
ism rate is not as high as reported by him.
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Lichenicolous fungi are more or less in-
conspicuous organisms that develop on li-
chens. Some of them are parasitic and some
of them are parasymbiotic on the host li-
chens (Lawrey and Diederich 2003). It is
believed that they are polyphyleticaly de-
rived from both non-lichenized or lichen-
ized ancestors (Alstrup and Hawksworth
1990). It is assumed that biodiversity of li-
chenicolous fungi is richer in the mature
lichen communities. According to Dodge
(1973), lichen flora of Antarcticais relative-
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ly young especially in the continental parts
and it is mainly originated by long-dis-
tance dispersal in the Quaternary period.
But according to Hertel (1987) and Gallo-
way (1991), especially the maritime Ant-
arctica has an older lichen flora so that we
can expect a richer lichenicolous fungal
biodiversity in the maritime Antarctica.
This situation is partly proved by Alstrup
et al. (2018) as they reported 96 species
of lichenicolous fungi from South Shet-
land Islands archipelago and they described
many new genera and species to science.
The first reports of lichenicolous fungi from

Material and Methods

The specimen of the new record is de-
posited in Erciyes University Herbarium,
Kayseri, Turkey (EUH). The specimen was
examined by standard microscopic tech-
niques. Hand-cut sections were studied in

Collection Site

Sphaerellothecium reticulatum was col-
lected from the Solorina Valley (Fig. 1).
The locality is formed by sedimentary
rocks and the Solorina valley stream. The
locality is rich in moss and lichen vege-
tation. Within last three decades, biodiver-
sity studies have been performed in Solo-
rina valley, focused on freshwater diatoms
(Kopalova et al. 2013), terrestrial algae
(Skacelova and Bartak 2014), cyanobac-
teria, lichens (Lewis Smith and Ovstedal
1994) and mosses.

Recently, ecophysiological studies on
some lichen species collected in the So-
lorina valley have been performed, such as
e.g. evaluation of heavy metals in thalli of
Usnea antarctica (Zvéfina et al. 2017).
Sediments from the Solorina valley has
been sampled and analyzed for POP con-
tents (Klanova et al. 2008). The POP con-
centrations found in the samples supported
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Antarctica were provided by Dodge (1973)
and as indicated above, also many wrong
reports were in this paper and after Hawks-
worth and Iturriaga (2006) made revisions
of the species collected by Dodge.

In 2016-2017 austral summer period, the
authors made extensive field excursions to
determine the lichen biodiversity of James
Ross Island, specifically in the Northern de-
glaciated part. As a result we discovered a
species of lichenicolous fungus from the
study area which is new to Antarctica and
provide information about this species here.

water, potassium hydroxide (KOH) and
Lugol’s solution (I). Measurements of asco-
spores were made in water. The descrip-
tion summarized below is based from the
Antarctic specimen.

the hypothesis of the long-range atmos-
pheric transport of POPs to the James Ross
Island (Fuoco et al. 2009). The Solorina
Valley is located on Eastern coast of the
James Ross Islands, therefore, it is shield-
ed by the Lachman Crags mesa from the
strong W and NW winds (Hrbacek et al.
2015, Ambrozova et al. 2019). This results
in less precipitation in the Eastern com-
pared to Western part of James Ross
Island (Davies et al. 2013). Thus, the soils
of the Solorina valley and neighbouring
the Santa Martha Cove have character-
istics of rather inland site soils with less
influence of sea spray than the soils from
coastal sites. The substrate of the Solorina
valley and the Santa Martha Cove is bas-
ically composed of coarse-grained creta-
ceous sandstones and siltstones of the Al-
pha Member of the Santa Martha Forma-
tion (Hrbacek et al. 2016).
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Fig. 1. Collection site, Solorina Valley, James Ross Island. Source: [1].

Lachman Crags

Smellie Peak
(Cerro Santa Martha)

Solorina Valley Stream

Fig. 2. General view on the Solorina Valley taken in austral summer season (February 15™, 2017).
Patchy distribution of vegetation is seen on the stream banks. Photo: © M. Bartak.
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Solorina valley
stream outlet

Peak 333 m
Peak 256 m

Fig. 3. Collection and documentation of lichen species close to the stream mouth (150 m from the

sea shore line). Photo: © M. Bartak.

The land surface is generally covered
by a debris layer of gravelsand large clasts
that are mixed with loose sandy regolith,
mostly derived from James Ross Volcanic
Group basalts, which were deposited as
debris flows. Soil microbiota is dominated
by bacterial taxa such as Actinobacteria,
Proteobacteria, Acidobacteria (Meier et al.
2018). The Solorina valley is rich in seep-

Results and Discussion

Sphaerellothecium reticulatum (Zopf) Etayo

A detailed description of this species
was provided by Zopf (1898).

Heavily pathogenic for the host lichen
as the infected parts of the host thallus is
bleached (Fig. 4). Ascomata perithecioid.
Outer part of perithecium wall is covered
by dark brownish septae. The superficial

16

ages formed by patterned mosaic of micro-
biological mats, lichen- and moss domi-
nated patches (see Fig. 2, 3).

Daily air temperatures reach a maxi-
mum of 9.0°C, and -33.0°C (Elster et al.
2016). In austral summer, monthly mean
air temperature ranges between -18.7°C
(August) and 0.7°C (February).

and dark brownish to almost black hyphae
form a reticulate pattern on the host thal-
lus, especially in the older parts of the are-
olles. Perithecium wall dark brown. Inter-
ascal filaments absent. Asci and hymeni-
um K/I" Asci 8-spored. Ascospores hyaline
and 1-septate, 7-11 x 3.5-4.5 um.
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Fig. 4. Sphaerellothecium reticulatum. A - The superficial hyphae of the fungus on the host lichen.

B - Microscopic view of the vegetative hyphae.

The most distinctive character of the ge-
nus Sphaerellothecium is their distinct re-
ticulum of dark brownish vegetative thick-
walled hyphae. Sphaerellothecium reticu-
latum was classified previously under the
genus Echinothecium and it is mostly con-
fined to the lichen host Parmelia s.str (Nash
et al. 2004). However, this pathogenic spe-
cies was also reported on many other par-
melioid lichens and different macrolichens
such as Arctoparmelia centrifuga (Zhur-
benko 2009), Evernia prunastri (Kondra-
tyuk et al. 2014), Hypogymnia tubulosa
(Halici et al. 2007). Triebel et al. (1991)
reported this species on Flavoparmelia
caperata, but according to Nash et al.
(2004), the populations on Flavoparmelia
spp. requires further studies and these pop-
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