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Is a newly reported presence of Stictis radiata in Svalbard a
result of global climate change, or is it due to the availability of
a suitable substrate?
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Abstract

The identification of materials collected in Svalbard led to the discovery of the species
Stictis radiata (L.) Pers. This species is a facultatively lichenized fungus and an epiphyte
whose main range lies outside the Arctic. We collected two specimens of this species in
the Colesdalen, Svalbard. This place is one of ‘Arctic hotspot complexes’, as Arve
Elvebakk called them, where the only place in the archipelago with growing Betula nana
is located. Colesdalen also had suitable conditions of moisture and “sheltered” from the
winds for the formation of sufficiently large woody remains of vegetation, which
became a suitable substrate for Stictis radiata, whose main range is confined to the forest
zone. The closest known locations of the species are in the Pechenga region of the
Murmansk Region (Russia) and Scandinavia. This article discusses the ecological
preferences and distributional features of the species.
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Introduction

Stictis s.1., as circumscribed by Wedin et
al. (2006), includes several taxa from at
least three ostropalean genera (Carestiella
Bres., Schizoxylon Pers., and Stictis Pers. s.
str. pro parte). Within Stictis s.l., some taxa
have shown facultative lichenization, where
the fungus may either persist as a sapro-

troph or become lichenized, apparently de-
pending on its substrate, i.e., bark or wood
(Wedin et al. 2004).

Stictis s. str. is characterized (Sherwood
1977) by having a more or less orbicular
ascoma that opens by a pore, a margin
lined by periphysoids that extend the whole
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length of the margin, a hymenium that splits
away from the margin when dry, and fili-
form, thin-walled, multiseptate ascospores
that do not disarticulate into part-spores.
According to phylogenetic reconstructions
(Wedin et al. 2004, 2006), Stictis is most
likely a paraphyletic group whose distribu-
tion, due to substrate specificity to Populus,
Salix, Picea and Pinus, is apparently limited
to the boreal zone (Wedin et al. 2006,
Popov et al. 2020) and one report is known
from Canadian Arctic (Semenova et al.
2015).

Material and Methods

Research on lichen biodiversity has
been a part of a comprehensive field study
carried out in Svalbard by the Avrorin
Polar-Alpine Botanical Garden-Institute of
the Kola Science Centre of the Russian
Academy of Sciences (KSC RAS, Russia).
Since 2004, the research of PABGI KSC
RAS on the archipelago covers about
25 localities in the Nordaustlandet, West
Spitsbergen (including Isfjord area, Bock-
fjorden, St. Jonsfjorden, Hornsund, Storm-
bukta and other), on the Barentsoya and
Prins Karls Forland. Information about the
natural conditions on the Svalbard archi-
pelago in the investigated areas, as well as
our research on lichens in Svalbard, have
been presented in several papers (e.g.,
Konoreva 2014, Konoreva and Chesnokov
2018, 2022, 2023; Konoreva et al. 2024).
The lichens were collected by Liudmila
Konoreva in the Coles Bay area (West
Spitsbergen) in July 2009 and 2015 (see
Fig. 1). Morphological and anatomical fea-

Results

Stictis radiata (L.) Pers., a facultatively
lichenized fungus, was found when identi-
fying specimens collected by the first au-
thor on the Svalbard archipelago in 2009
and 2015 in the West Spitsbergen (Isfjor-
den, Colesdalen and Grumantdalen area).
Previously, no species of the genus Stictis
s.l. were known from the Svalbard archipel-
ago. Moreover, the closest occurrences of
species from this genus, particularly S. radi-
ata, in cold regions are known from the
northwestern part of Russia and northern
Scandinavia (Wedin et al. 2006, Konoreva
etal. 2016).

tures of the lichens were analyzed using
Olympus SZ 6, MBS-10, MSP-2 stereo-
microscopes and Olympus BX 51 and Carl
Zeiss Primo Star microscopes and chemi-
cal tests (Smith et al. 2009). Voucher li-
chen specimens are deposited in the her-
barium of the Avrorin Polar-Alpine Bo-
tanical Garden-Institute of KSC RAS
(KPABG) and the Komarov Botanical In-
stitute RAS (LE). The geographical names
and topographic bases for Fig. 1 are based
on the topographical Svalbard map service
of the Norwegian Polar Institute!'). No-
menclature follows Westberg et al. (2021).
Photographs of the species were taken
using a stereoscopic microscope Motic
SMZ-171-LED with an attached MotiCam
S6 camera. The distribution map of S. radi-
ata was prepared using GIS Acsioma 5.1
software. Geographical coordinates are giv-
en in the spatial reference system WGS
1984.

Stictis radiata Pers., Obs. Mycol. 2: 73 (1799), see Fig. 2.

Type: Germany: in cortice Pini abietis (L-Persoon 910.63 — 968, lectotype).
A detailed description of the species and differences from closely related taxa was pro-

vided by Wedin et al. (2006).
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Fig. 2. Stictis radiata (A) on rotten branches of Betula nana (KPABG 21332) and (B) Salix sp. (LE
L-26788). Scale bar: A and B =0.5 mm.

Ecology: The species has a wide ecological niche (Wedin et al. 2006). By and large, it is
distributed in different types of forests, mainly near water sources (along rivers, creeks, and
lakes), on the bark or wood of Picea, Pinus, Populus, Ulmus, Salix, and Sorbus spp. Single
finds are known on shrubs of Salix spp. in the forest-tundra zone.
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Distribution: This cosmopolitan species is widely distributed in Eurasia, Africa, North and
South America, Australia, and New Zealand (Rodway 1924, Sherwood 1977, Johnston
1983, Gamundi et al. 2004, Semenova et al. 2015). S. radiata is rather common species in
Russia. It has been reported from the Murmansk Region (Karsten 1866, Konoreva et al.
2016), Leningrad Region (Kuznetsova et al. 2012, Himelbrant et al. 2017), St. Petersburg
(Weinmann 1828), Moscow (Martius 1817), Ulyanovsk Region (Churakov et al. 2015,
Huseyin et al. 2016), Kaluga Region (Popov and Volobuev 2014), Chelyabinsk Region
(Urbanavichene 2011), Sverdlovsk Region (Sirko 1976), Krasnodar Territory (Vasil’eva
1939, Urbanavichene and Urbanavichus 2014), Republic of Adygea (Vaasma et al.
1986), Krasnoyarsk Territory, Trans-Baikal Territory, Yakutia (Konoreva et al. 2016),
Karachayevo-Circassian Republic, and Sakhalin Region (Popov et al. 2020).

Specimens examined: Svalbard, West Spitsbergen, Colesdalen, 78°0626.3" N,
15°06'00.7" E, alt. 89 m, slope with scarce Betula nana, on branches of Betula nana,
1 August 2009, L.A. Konoreva 149, KPABG 21332; ibid., Coleselva river valley,
78°0627.6" N, 15°0522.8" E, alt. 130 m, stone field with Salix sp., on branches of
Salix sp., 7 August 2015, L.A. Konoreva 163, LE L-26788.

Fig. 3. The community structure with Salix sp. on slope in the Coleselva River valley.
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Discussion

The Svalbard locality is currently the
northernmost known location of Stictis
radiata, despite the species wide distribu-
tion throughout the world. Such northern
occurrences of the species had not been
previously discovered, despite large-scale
studies (Qvstedal et al. 2009, Kristinsson
et al. 2010). The northernmost locality re-
ported before our research was Alaska.
The species was found near the Toolik
Lake Research Station, on the northern
foothills of the Brooks Range (68°38’ N,
149°34" W) (Semenova et al. 2015). How-
ever, this location is situated 10 degrees
south of the point we marked in the area of
Colesdalen (Svalbard) referred to by the
authors as the “green tundra”. The discov-
ery of a species that prefers wood or, less
often, tree bark as a substrate in high-
latitude Arctic Svalbard seems worthy of
attention.

Thus, it is worth noting that Qvstedal et
al. (2009), in describing the modern biocli-
matic zoning of Svalbard, referenced geo-
botanical papers. For example, Summer-
hayes and Elton (1928) were the first who
presented a map of the bioclimatic zones
of Svalbard. Three zones presented in the
map were distinguished according to the
occurrence of Cassiope tetragona (L.) D.
Don, Dryas octopetala L., and a number
of thermophilic species. The fourth zone,
‘Barren Zone,” however, was characterized
by the absence of all these indicator spe-
cies. Elvebakk (1985) proposed a slightly
different subdivision of vegetation zones
and suggested a nomenclature related to
both Fennoscandian and Russian traditions.
He also used higher phytosociological
units as criteria and later made a more
detailed subdivision, now incorporating
all species defined as relatively thermo-
philic (i.e., requiring mean July tempera-
tures above 3°C) (Elvebakk 1989). In this
adopted system, the High Arctic is sub-
divided into the Arctic polar desert zone,
the northern Arctic tundra zone, and the

STICTIS RADIATA IN SVALBARD

middle Arctic tundra zone. The southern
arctic tundra zone, representing areas with-
in the temperature range of 7-9°C, is not
found with certainty on Svalbard due to
the temperature characteristics but may be
indicated by small areas with a high rep-
resentation of thermophilic species (e.g.,
the Betula nana/Campanula gieseckiana
locality in Colesdalen, the west-facing Os-
sian Sarsfiellet near Ny-Alesund, and the
Calamagrostis purpurascens R. Br. locali-
ty at Wijdefjorden) (Elvebakk 1989). Elve-
bakk (2005) proposed a number of ‘Arctic
hotspot complexes’ on Svalbard. These lo-
cal areas of ‘Arctic hotspot complexes’
with thermophilic plant species might have
been developed due to the combined influ-
ence of a warm current on one hand and
an internal position in the fjords (shielded
from harsh winds) on the other. Such small
areas developed historically and create suit-
able areas of vegetation, the remains of
which serve as substrates for such wood-
preferring species as Stictis radiata. These
areas are rare on Svalbard and are of great
interest to researchers, since plant and fun-
gal species that are not typical for high
latitudes can be found there. Colesdalen is
one of these ‘Arctic hotspot complexes’,
as presented above, where the only place
in the archipelago with growing Betula
nana L. is located. One of the collected
specimens of Stictis radiata was found on
plant debris (twigs) from Betula nana. The
second specimen was collected in the val-
ley of the Coleselva River, on plant debris
from Salix sp. (Fig. 3). This locality also
had suitable conditions of moisture and
shelter from the winds for the formation
of sufficiently large woody remains of
vegetation. Thus, small areas with more
comfortable conditions for plants can be
found far in the north, where suitable sub-
strates are formed. This provides habitats
for species that are uncharacteristic for
such latitudes. However, our numerous
studies in the archipelago that have been
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conducted since 2008 (e.g., Konoreva
2011, 2014; Belkina et al. 2015, Konoreva
and Chesnokov 2018, 2021, 2022, 2023;
Konoreva et al. 2019, 2024) have shown
that such localities are rare. Therefore,
southern species are expectedly absent in
large areas of the archipelago. Only one
more find of the species Sarcosagium
campestre (Fr.) Poetsch et Schied., whose
main range is outside the Arctic, was
discovered in the vicinity of the former
Russian settlement Pyramiden (Konoreva

Conclusion

In the course of our research, new north-
ern localities for the species Stictis radiata
and other thermophilic species were discov-
ered, highlighting the significance of po-
lar ecosystems, such as Svalbard, as unique
“Arctic hotspots”. Despite the rarity of
these localities, specific small-area spots in
the archipelago, like e.g. Colesdalen, ex-
hibit conditions favorable for the growth of
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