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ABSTRACT

A list of lichen species from the volcanic island Surtsey is presented. A total of 87 species have been
recorded since the first three species appeared in 1970. Notes on distribution and short description of
the main lichen communities are given. Possible colonization routes to the island are discussed. Four of
the species treated are new to Iceland, Gyalidea fritzei and Psilolechia clavulifera and two species, one
Lecanora and one Stereocaulon which probably are new to science. Two further species belonging to
Lecanora, provisionally determined as L. albescens and L. semipallida, are probably new to Iceland.

The primary colonization resembles what has been recorded on other lava fields in Iceland. Lichen
species established very slowly on Surtsey with relatively few species found during the first two decades, in
1984 only 17 species had been recorded. That number almost doubled during the next six years, 31 spe-
cies had been recorded on the island by 1990 and there has been a constant accumulation of species since
then. The lichen colonization benefitted from the activity of gulls. Many species were probably dispersed
by the trampling birds and colonized the naked lava rock around the breeding area. Later soil formation
started in connection with the gull colony and the first colonizers were replaced by other species. The
palagonite tuff has only recently been colonized by lichens and on the coastal rocks of the island only one

lichenized species has been found so far.

INTRODUCTION

Surtsey (Fig. 1), formed by volcanic eruption in
the years 1963-1967, has been carefully studied by
scientists in order to monitor its colonization by
organisms. Since 1965 the island has 15 times been
visited for studies of the colonization and the de-
velopment of lichen communities in different hab-
itats. No traces of lichens were found in the first
three visits, in 1965, 1967 and 1968 (Kristinsson
1970a). The first lichen species to be discovered
on Surtsey was Trapelia coarctata, first seen in 1970
(Kristinsson 1972). It had by then already formed
a more or less continuous cover of white to grey
thalli with numerous ascospore-producing apoth-
ecia on steep lava rocks covering the outside wall of
the Surtungur crater. The site of the lichen regu-
larly received warm steam that kept the wall more
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or less constantly wet, depending on the wind di-
rection.

In addition to this first mature colonizer, ster-
ile initial stages of two other species were discov-
ered in the Surtsey lava in 1970, Placopsis gelida and
Stereocaulon vesuvianum. These two species together
with Stereocaulon capitellatum increased greatly and
later became the most successful colonizers every-
where in the lava fields throughout the island to-
gether with the mosses Racomitrium ericoides and R.
lanuginosum. Acarospora smaragdula soon appeared
on the elevated crater margin and outcrops in the
lava fields. Light green patches widely distributed
on overhanging rocks, in rifts and cave mouths,
originally recorded as Lepraria and described in
detail by Kristinsson (1974), turned later out to be
Psilolechia leprosa.
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Figure 1. Aerial photograph of Surtsey in 2007.

On the first visits the main emphasis was on a
careful search for initial stages of lichens in all the
different habitats found on the island. Later, when
colonization had started, the distribution of the li-
chen species was recorded on the basis of a 100 x
100 m grid system.

The purpose of this paper is to give a prelimi-
nary list of all species identified from the island,
together with notes on their frequency, distribu-
tion, and where feasible to consider possible colo-
nization routes. Information on the colonization is
compiled (Fig. 2) and the observed development
of lichen communities in different habitats is de-
scribed.

METHODS

During each visit to the island different habitats
were carefully searched in order to record all visible
lichen species. Common species were recorded on
basis of the 100 x 100 m grid system that had been
laid over the island for monitoring the distribution
of vascular plants (Fridriksson et al. 1972). Distri-
bution maps of common lichens based on that grid
were already published (Kristinsson 1974). Sam-
ples were collected of new or unidentified species
for microscopical identification in the laboratory.
The chemical content of the specimens was stud-
ied using spot tests or thin layer chromatography.
The nomenclature follows Santesson et al. (2004)
for species listed there. All specimens are kept in
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Figure 2. Number of lichen species found in Surtsey 1970-
2006.

the herbarium of the Icelandic Institute of Natu-
ral History, Akureyri Division (AMNH) and other
data are kept in a digitalized database containing
known distribution of Icelandic species of plants
and fungi. All photos are taken by Hordur Kristins-
son unless otherwise stated.

DEVELOPMENT OF LICHEN VEGETATION
Colonization of lichens in different habitats on
Surtsey has followed a certain pattern, both regard-
ing the habitat selection of different species and
the time scale optimal for different communities.
The development of the lichen vegetation often
depends on weathering of the substrates, the ero-
sive forces of the wind and sea together with the
activity of other organisms colonizing the island.
The first lichen colonization took place around
spots where steam condensed directly on the lava
rock, a condition only present in the first years be-
fore the underlying lava cooled down. Next species
to arrive were known primary colonizers in lava
fields. However, unexpected they colonized first
the youngest aa lava at the eastern side of the island
that apparently was more favourable for the coloni-
zation than the oldest pahoehoe lava. Certain spe-
cies preferred the peaks and outcrops in the lava,
and others caves, rifts and overhanging rock. Unu-
sual conditions were found in the sheltered area
inside the Surtungur crater. The coastal rocks were
broken down every year, thus marine lichens of the
littoral zone like Lichina confinis, Verrucaria maura
and V. mucosa were unsuccessful in colonizing.
With the activity of the breeding gulls in the south-
ern part of the island, new conditions were created
on the rocks frequently visited by birds. They were
colonized by crustose rock lichens probably car-
ried around by the birds’ feet, and by coprophil-
ous lichens benefitting from nutrient enrichment
by bird dung. Thin soil that slowly formed on these
lava blocks created favourable conditions for many
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terricolous and muscicolous lichens. The thicker
soil and grassland that followed destroyed their
habitat again, but offered still some conditions for
fruticose and foliose lichens like Cladonia spp. and
Peltigera spp. The erosive forces prevented lichen
colonization on the palagonite tuff on the top of
Austurbunki and Vesturbunki for a long time, but
when they had stabilized enough after some 35
years, lichen colonization began. The steep slopes
of the tuff cones are still too unstable for lichen
colonization, except around the small lava outlets
in the slopes (Bjallan, Strompur), where fulmars
have nested. Finally, the manmade substrate con-
crete of the helicopter platform was colonized by
lichens. Here, six different lichen habitats have
been recognized on Surtsey, i.e. steam holes, lava
fields, Surtur crater, seashore, the colony of breed-
ing gulls and the palagonite tuff of Austurbunki.
These different habitats will be described in more
detail below.

The steam holes

Thermal heat occurred widely in the first years
after the Surtsey eruption, especially in the neigh-
bourhood of the craters (Magnusson et al. 1970).
Warm steam escaped through small openings in
the lava surface. The steam was blown along the
surface by the wind and maintained surrounding
tephra and lava rock wet. The surface water stabi-
lized the blowing tephra sand that became a suit-
able substrate for colonization of cyanobacteria
and bryophytes (Behre & Schwabe 1970, J6hanns-
son 1968) mainly Anabaena variabilis, Bryum ar-
genteum, Funaria hygrometrica and Schizothrix
lardacea. Lichens were not able to colonize these
habitats except where the steam was blown over
bare rock. Such habitats were mainly found near
the Surtungur crater, especially on the outside
of the western wall, but also in the surrounding
lava fields. These habitats were mainly colonized
by two species, Trapelia coarctata and Psilolechia
leprosa. The former species was a very successful
and rapid colonizer especially on the rather steep
outside walls of Surtungur, facing northwest (Fig.
3).In 1970 and the following years these walls were
more or less constantly kept moist by steam escap-
ing through numerous steamholes. When first dis-
covered, in 1970, T. coarctata had already formed
an extensive cover of richly fertile thallus on these
walls (Kristinsson 1972). Later it was also found
in other localities under similar conditions. It was
still present at number of sites throughout the is-
land in 2006, long after the steam emission ceased,
but much less abundant than in 1970. Psilolechia
leprosa colonized the crater walls a little later and
was very abundant in 1975 as minute, sterile thalli
with granular surface. It was never seen fertile or
covering large areas here as it was later on the over-
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hanging walls in the rifts of the lava field. Placop-
sis gelida also colonized this habitat. As the years
passed these habitats changed as they slowly cooled
down and the steam disappeared. As those slopes
dried out, Trapelia coarctata became less vigorous
and Psilolechia leprosa almost disappeared, but
Placopsis gelida survived like in the surrounding
lava fields.

Primary colonization in the lava fields

The primary colonization in the lava fields of
Surtsey resembled other lava fields in Iceland.
The first stages have been described in details by
Kristinsson (1974). Five species played a main role
in this colonization (Fig. 4): the lichens Placopsis
gelida, Stereocaulon capitellatum, S. vesuvianum
and the mosses Racomitrium ericoides and R.
lanuginosum.. These lichens contain cephalodia
with cyanobacteria besides the green algae. They
start growing within tiny cavities on the lava surface
originally formed by air bubbles in the molten lava.
These cavities accumulate dust and diaspores of or-
ganisms that are captured and settle down in the
holes and they also retain some water for longer
periods than the smooth lava surface (Kristinsson
1970b). They serve as a suitable growth chambers
for different kinds of diaspores, such as fungus
spores, lichen soredia, cyanobacteria and green al-
gal cells (Kristinsson 1974). Minute thalli of each
of the three lichen species develop separately from
many adjacent cavities forming a circular colony
of 2—4 cm in diameter (Fig. 5), and later on coa-
lescing to form one lichen thallus. In many of the
cavities cephalodia containing cyanobacteria can
be observed already at initial stages of the lichen
growth. In the case of Placopsis gelida, this gives
rise to a single white thallus with many small cepha-
lodia as is characteristic for the Surtsey lava (Fig.
4), while in older habitats Placopsis thalli usually
contains one large cephalodium in the center of
the thallus.

From the beginning of the lichen colonization
in the lava fields all members of the characteristic
community were evenly distributed throughout the
lava fields all over the island. This distribution pat-
tern indicates wind dispersal. Since all remained
sterile and without apothecia for many years, the
diaspores must have been dispersed by long dis-
tance dispersal at least from the neighbouring is-
lands or the mainland of Iceland.

Initially the growing conditions for lichens were
best in depressions in the aa lava on the eastern
side of the island, and inside the Surtungur cra-
ter. The growth was much slower at exposed sites
and in the pahoehoe lava in the centre and on the
western side of the island even though those lava
flows are older. This was probably both due to the
smooth surface structure and less favourable mois-
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Figures 3-6. Fig. 3. Trapelia coarctata on the outside of the Surtungur crater in 1971. Fig. 4. Primary colonizers in the lava fields of
Surtsey 1975. Center: The lichen Placopsis gelida with numerous, brown Nostoc-cephalodia and a few pink apothecia. Upper left:
Stereocaulon vesuvianum with white pseudopodetia and black Stigonema-cephalodia. Lower left: the moss Racomitrium lanuginosum.
Fig. 5. Initial stage of Stereocaulon capitellatum on lava surface in Surtsey. Typical group of separate thalli each developing from
single small cavity on the surface, later coalescing to form one large thallus. Fig 6. Racomitrium carpet in the bottom of the Sur-
tungur crater in 1978.

ture conditions, as well as infrequent but rather
strong wind erosion occurring there.

Later three other species of Stereocaulon appeared
in the lava fields, all with more limited distribution.
S. vanoyei and S. sp. were relatively frequent in a
limited area on the pahoehoe lava in the eastern
part of the island, while S. spathuliferum established
scattered populations in a few localities. A few Por-
pidia species appeared also quite early. P. cf. crustu-
lata appeared first and had the widest distribution,
and two sorediate species also became rather com-
mon, P. melinodes and P. soredizodes. Lichenomphalia
cf. velutina was seen several times among the pri-
mary colonizers in the lava fields. It is a mushroom
previously included in the genus Omphalina form-
ing a green-algal thallus of Botrydinia-type around
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the base and growing directly on the rock already
colonized by Racomitrium.

Protruding lava peaks, shady caves and rifts, of-
fered some habitat diversity within the lava fields.
The peaks were quite early colonized by Acarospora
smaragdula. Arthonia lapidicola, Catillaria chalybeia
and Scoliciosporum wmbrinum also colonized similar
habitats, but were less frequent. The overhanging
rock in caves and rifts was mainly colonized by
Psilolechia leprosa, a rapidly spreading species that
was found in almost all suitable sites throughout
the island, a fact that strongly suggests dispersal by
wind.

During the first ten years of lichen establishment
in the lava fields their distribution increased and
the most favourable sites became mostly covered
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by bryophytes and lichens, mainly the five species
mentioned above. After this period, a deteriora-
tion was noticed, especially noticeable during the
visit in 1984 and partly also in 1990. Apparently
severe erosion had taken place, probably either
caused by excessive drought or strong winds. The
Racomitrium carpets were partly dead or worn away
from the rock, some were partly filled with sand
and the lichens had detoriated. Some of these sites
recovered after 1990 and then some regions also
experienced a new change due to the increasing
activity of gulls.

The characteristic bryophyte and lichen commu-
nities of the lava fields are also severely affected by
the closeness of the sea. They are poorly developed
in the first 100-200 m from the edge of the seacliffs.
In the same way, well developed lava communities
that have been formed further inland, deteriorate
again when the seacliffs are broken down and the
ocean spray approached. Stereocaulon disappeared,
both the Racomitriumspecies retreat or are replaced
by yellowish brown bryophyte communities mainly
dominated by Schistidium maritimum. Figures 3-6

Sheltered habitats in the Surtungur crater

As mentioned earlier the community develop-
ment in the lava fields was more pronounced in
sheltered habitats. The most sheltered location on
the whole island was inside the Surtungur crater,
the bottom of which was surrounded by steep cliffs
on all sides. It had been noticed, that the growth
of lichens and bryophytes characteristic for the
lava fields was most advanced here. This was the
first locality where patches of closed carpets of
Racomitrium lanuginosum were formed (Fig. 6). In
addition to the primary colonizers several crustose
lichens, including Rhizocarpon lavatum, Porpidia
cf. crustulata (Fig. 7), P. melinodes and later P. fla-
vicunda, appeared, first inside the crater but later
in various locations in the surrounding lava fields.
Apart from these rather common species, several
very rare species appeared in this crater. Among
these were Gyalidea fritzei, Hymenelia arctica, Pilo-
phorus cereolus, P. dovrensis, Psilolechia clavulifera and
Stereocaulon cf. tornense.

Several soil lichens were first found in the slope
below the western wall inside the Surtungur cra-
ter, below some unsuccessful nesting attempts of a
raven. Among these were Collema tenax, Leptogium
lichenoides, Peltigera didactyla, P. venosa and Solorina
bispora. An unidentified species probably belong-
ing to the genus Micarea was found growing on
rock in this locality.

The first closed moss carpets in the Surtungur
crater also provided a substrate for the first speci-
mens of Peltigera canina (Fig. 8), Protopannaria pezi-
zoides and Stereocaulon alpinum.
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The seashore

The coastline of Surtsey as changed much over
the years due to sea erosion and the island has
continued to decrease in size. The lava has been
broken down to boulders and smaller particles and
these have been rolled up and down the shore, suc-
cessively getting more or less round. As a result of
the sea currents a spit has formed on the north-
ern side of the island. Because of the eroding sea-
waves the coastal rocks around the island are very
unstable habitats preventing the establishment of
marine Verrucaria species, such as V. maura and V.
mucosa, which are generally abundant on coastal
rocks around Iceland. A similar tendency can be
observed in the seaweed flora of the littoral zone
which mainly consists of annuals (Jonsson & Gun-
narsson 2000). The first, and so far the only, lichen-
ized species growing directly on coastal cliffs was
discovered in 2002. It was Collemopsidium halodytes,
a species that can either grow on coastal rocks or
on shells of Balanus spp.

Four species of seashore lichens growing above
the Verrucaric-zone on coastal cliffs have been re-
corded on Surtsey, Caloplaca verruculifera, Lecanora
poliophaea, L. salina and Rinodina gennarii. These
species grow out of the reach of the ocean waves
but they are more or less influenced by spray of
seawater, especially during the winter storms.

The colony of the breeding gulls

In 1986 the first lesser black-backed gulls (Larus
fuscus) were observed nesting on Surtsey. In the fol-
lowing years three other gull species started nesting,
viz. herring gull (L. argentatus), glaucous gull (L.
hyperboreus) and great black-backed gull (L. mari-
nus). These gulls have formed a relatively dense
colony on the island and the nutrient enrichment
caused by the faeces of the gulls has triggered a
vegetation succession and soil formation within the
colony differing from the rest of the island (Mag-
nisson & Magnusson 2000). This succession and
subsequent soil formation have formed a habitat
for several lichen species which could not grow on
Surtsey earlier, such as some Cladonia and Peltigera
species. We can distinguish between two different
types of lichen habitat created by the gulls:

1. Blocks of naked lava frequently traversed by
the birds. These are colonized by crustose and
foliose lichens that are probably brought in
and dispersed mainly by the birds themselves.
The main species belonging here are Lecania
subfuscula and an unnamed Lecanora sp. which
cover most of the blocks. Furthermore, Lecano-
ra salina, Lecanora poliophaea and Rinodina gen-
narii are frequently found in this habitat, and
more sparsely Candelariella coralliza. Following
these are the bright yellow Caloplaca verruculi-
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Figures 7-12. Fig. 7. The crustose lichen, Porpidia cf. crustulata, in the Surtungur crater 1994. Far left is small specimen of Placopsis
gelida. Fig. 8. The lichen Peltigera canina growing in a carpet of Racomitrium ericoides in the bottom of the Surtungur crater in 1990.
Fig. 9. Caloplaca citrina on palagonite tuff on top of Austurbunki in 2006. Fig. 10. Candelariella aurella on the helicopter platform
in 2006. Fig 11. Caloplaca verruculifera on lava rock near the gull colony in 2006. In the lower part the lichen has grown around
a brown apothecium of Lecanora sp. Fig. 12. Candelariella coralliza on lava rock in the gull colony in 2006. Brown apothecia with
white margin belong to Lecanora sp.
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fera, Xanthoria candelaria and X. parietina, and
the gray-coloured Phaeophyscia orbicularis, Phys-
cia caesia and Physcia tenella. As the succession
proceeds and the flat lava blocks get covered
by soil and grassland, this community survives
only on lava peaks protruding out of the veg-
etation.

2. Blocks with thin soil formation, first colo-
nized by the vascular plants Poa annua, Sa-
gina procumbens, Stellaria media and the agaric
Omphalina rustica leading later to thicker soil
dominated by grasses. The first stages of the
soil formation are favourable for many lichens
including Baeomyces rufus, Cladonia chlorophaea,
C. furcata, C. macroceras, C. pocillum, C. symphy-
carpia, Collema tenax and Leptogium lichenoides.
Some of these, especially the Cladonia species,
also survive partly in the third stage of the suc-
cession, characterized by thick soil and grass-
land dominated by dense stands of grasses and
other vascular plants. Lichens are not promi-
nent in the grassland, apart from Cladonia spe-
cies and some species of Peltigera, especially P
canina and P. necker.

The palagonite tuff of Austurbunki

For many years the volcanic cones, Vesturbunki
and Austurbunki, made of loose tephra, were un-
favourable for lichen colonization. They were not
firm enough and eroded too quickly. First in 2002
it was noticed, that lichen colonization had started
on the top of Austurbunki and a little later on the
little lower southeast shoulder of the same moun-
tain. The first species seen on this substrate were
Caloplaca citrina (Fig. 9), Lecanora cf. albescens
and Lecanora cf. semipallida. In 2006, Caloplaca
crenularia and Verrucaria muralis were also re-
corded there.

Man-made substrate, concrete

In 1993 a helicopter platform made of concrete
was built. In 2006 three lichen species had estab-
lished on the platform, viz. Candelariella aurella
(Fig. 10), Lecanora cf. albescens and Lecanora cf.
semipallida . (Figures 7-12)

ANNOTATED LIST OF SPECIES

All species of lichenized and lichenicolous fungi
recorded on Surtsey are presented below in alpha-
betical order. Their occurrences on Surtsey and in
other parts of Iceland are described. Lichenicolous
species are marked with an asterisk (*). Figure 2
shows the number of species found 1970-2006,
together with the accumulated number of species
recorded over the same period. In Table 1 the spe-
cies are listed in the order they were discovered on
Surtsey. (Tablel)
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Acarospora smaragdula (Wahlenb.) A.Massal.

Common in the more oceanic parts of Iceland,
in the South and along the western and eastern
coasts. It is characterized by light brown or gray-
green, very pale, rather dispersed thallus lobes of
0.5-2 mm diameter. The apothecia are immersed,
light to dark brown, one to several on each thallus
lobe. In the more continental regions of the North
and Northeast of Iceland it is more or less replaced
by Acarospora veronensis.

On Surtsey A. smaragdula was first seen in 1971
and again 1972 on the elevated margin of the Sur-
tungur crater. In 1973 it was seen in several locali-
ties, mainly on peaks in the lava fields (Kristins-
son 1974, as Acarospora). In 1978 the species was
already very widely distributed on lava surfaces
but also on vertical rock faces and shelves. Even
though A. smaragdula requires an oceanic climate,
it obviously tolerates drier habitats than most other
lichens on Surtsey. Most other lichens on Surtsey
express more vigorous growth in the lower sites
between the peaks where moisture conditions are
more favourable.

A few Acarospora specimens on Surtsey deviate
from the typical A. smaragdula by having more or
less continuous, areolate thallus and larger apoth-
ecia with more raised margin. The colour of the
thallus has often an orange tint. These specimens
were collected on the lava fields around the gull
colony in 1994 and 1998, and might belong to A.
amphibola.

*Arthonia gelidae R.Sant.

A lichenicolous fungus growing on Placopsis.
Collected on Surtsey in 1998, growing on Placop-
sis beneath a bird’s nest on the inside wall of the
Surtungur crater. This species has only been re-
corded once before in Iceland by Berger (2000)
who found it growing on Placopsis gelida at Land-
mannalaugar in the southern part of the Central
Highlands of Iceland.

Arthonia lapidicola (Taylor) Branth & Rostr.

Very small and inconspicuous species, rarely col-
lected. The thallus is very thin and concoloured
with the rock, the apothecia black and only 0.2 mm
diameter, barely visible to the naked eye. In Ice-
land it is usually found on small pebbles lying on
the ground, especially on moderately moist gravel
flats or old river beds.

This species was first found on Surtsey 1973 grow-
ing on a lava outcrop below a top with Acarospora
(mentioned in Kristinsson 1974 as Arthonia). Later
it was also found in a sample of Hymenelia arctica
collected 1998 on basalt on the bottom of the Sur-
tungur crater. It is probably more common on
Surtsey than these two records suggest.
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Species

Table 1. Lichen species

Placopsis gelida

found on Surtsey during

Stereocaulon vesuvianum

Trapelia coarctata

the years 1970-2006. Filled

Acarospora smaragdula

squares indicate that the

Lichenomphalia cf. velutina

species was seen that year.

Psilolechia leprosa

Stereocaulon capitellatum

Lecania subfuscula

Porpidia cf. crustulata

Xanthoria candelaria

Arthonia lapidicola

Porpidia soredizodes

Rhizocarpon lavatum

Stereocaulon alpinum

Stereocaulon glareosum

Stereocaulon spathuliferum

Caloplaca verruculifera

Cladonia furcata

Cladonia macroceras

Cladonia sympbhicarpia

Gyalidea fritzei

Gyalidea sp.

Hymenelia arctica

Lecanora sp.

Lecidea lapicida var. pantherina

Micarea sp.

Peltigera canina

Porpidia melinodes

Porpidia tuberculosa

Rhizocarpon expallescens

Rhizocarpon petraecum

Scoliciosporum umbrinum

Stereocaulon cf. tornense

Stereocaulon sp.

Xanthoria parietina

Cladonia chlorophaea

Collema tenax

Lecanora salina

Leptogium lichenoides

Peltigera didactyla

Pertusaria sp.

Protopannaria pezizoides

Rhizocarpon reductum

Stereocaulon arcticum

Stereocaulon rivulorum

Stereocaulon vanoyei

Trapelia involuta

Arthonia gelidae

Baeomyces rufus

Calvitimela armeniaca

Candelariella coralliza

Catillaria chalybeia

Cladonia pocillum

Cladonia rangiformis

Lecanora poliophaeae

Lecidea sp.

Peltigera venosa

Pilophorus cereolus

Placopsis lambii

Polyblastia sp.

Porpidia flavicunda

Solorina bispora

Stereocaulon tomentosum

Verrucaria aquatilis

Verrucaria muralis

Caloplaca citrina

Cladonia islandica

Collemopsidium halodytes

Lecanora cf. albescens

Lecanora cf. semipallida

Peltigera neckeri

Peltigera praetextata

Pilophorus dovrensis

Psilolechia clavulifera

Pyrenidium hyalosporum

Rinodina gennari

Verrucaria sp.

Arthonia phaeobaea

Caloplaca crenularia

Candelariella aurella

Endococcus fusiger

Peltigera rufescens

Phaeophyscia orbicularis

Physcia caesia

Physcia dubia

Physcia tenella var. marina

Porpidia speirea
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Arthonia phaeobaea (Norman) Norman

Considered common all around Iceland on
coastal rocks. Sigridur Baldursdottir (1985) stud-
ied marine and maritime lichens in six localities
from Hvalfjordur in the southwest to Hornafjoérdur
in the southeast and found A. phaeobaea in all lo-
calities.

It was first discovered on Surtsey in 2006, grow-
ing on the lava surface. The thalli of the specimens
are richly fertile and contain a great number of
pycnidia.

Baeomyces rufus (Huds.) Rebent.

Very common in all parts of Iceland, usually
growing on bare soil and peat. First found on Surt-
sey in a few localities on thin soil around the gull
colony in the southern part of the island in 1998.
Fertile samples, growing directly on weathered lava
rock, were collected 2006 inside the Surtungur cra-
ter.

Caloplaca citrina (Hoffm.) Th.Fr.

Common on and around bird cliffs along the
southern coast of Iceland. It has a sorediate sur-
face, with particles that will easily attach to and be
carried around by birds” feet.

First seen and collected on Surtsey in 2002 on
palagonite tuff on top of Austurbunki, which is the
highest top of the island. It was accompanied by a
species of Verrucaria. In 2006 it was seen again on
the southeastern ridge of Austurbunki, growing on
the same substrate (Fig. 9). Itis one of very few spe-
cies that have managed to colonize the secondary
rock formed by consolidation of the tephra.

Caloplaca crenularia (With.) |.R. Laundon

Rather frequent on rock along the western and
southern coasts of Iceland, but not in other re-
gions. It was first discovered on Surtsey in 2006,
growing together with Caloplaca citrina (see above)
on palagonitized tephra on top of the southeastern
ridge of Austurbunki. It has a white thallus with
orange to rusty brown apothecia. So far it is known
only from this single locality on Surtsey.

Caloplaca verruculifera (Vain.) Zahlbr.

Common on coastal rocks all around Iceland
except on the sandy southern coast. First seen on
Surtsey in 1990 within the gull colony, like Xanthoria
candelaria mainly growing on lava peaks and blocks
visited by birds (Fig. 11). There is little doubt that
Caloplaca verruculifera has been transported to the
island by the birds like Xanthoria candelaria. Both
produce soredia, which are easily attached to the
bird’s feet, and both are only found in the regions
with the highest activity of the seabirds. However,
in the central part where the colonization started,
their habitat is deteriorating because of the rapid
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thickening of the soil and expansion of the grass-
land. However, their distribution extends towards
the margins where new areas are colonized by
birds.

Calvitimela armeniaca (DC.) Hafellner

Only seen on a sample collected in 1998 in a
depression in the lava flow east of the hut, Palsbzer.
Four separate, sterile thallus areolae on a sample
of Porpidia soredizodes had the characteristic colour
of this species, with very pronounced, black hy-
pothallus around them. Spot tests also showed the
characteristic red reaction by K and KC generally
found by C. armeniaca. Since this species is absent
from the whole southern part of Iceland and com-
mon only in the North and the Central Highlands,
this record from Surtsey should be treated with
caution.

Candelariella aurella (Hoffm.) Zahlbr.

Probably very common in all regions of Iceland
on various substrates. It is, however, rarely collected
since it mainly grows on man-made substrates like
monuments, concrete walls and pavements, and it
is not easily distinguished from C. vitellina. It was
found on Surtsey in 2006 growing on the concrete
of the helicopter platform (Fig. 10).

Candelariella coralliza (Nyl.) H.Magn.

Common in Iceland growing on rock as well as
on soil, peat and mosses. First seen on Surtsey 1998
on lava rocks in the gull colony, growing together
with Acarospora smaragdula, Lecanora sp., Psilolechia
leprosa and Stereocaulon vesuvianum. It is still rare
there, but was seen again in 2006 growing directly
on lava rock (Fig. 12).

Catillaria chalybeia (Borrer) A.Massal.

Widely distributed along the western, southern
and eastern coast of Iceland. It forms thin, black-
ish, areolate crusts with small, black apothecia. It
was found on Surtsey in 1998 on lava blocks fre-
quently visited by birds east of the Palsbeer. In 2002
and 2006 it was collected in a few other localities, at
the western margin of the Surtungur crater and in
the lava fields. It is probably rather widely distrib-
uted on the island but easily overlooked because of
its dark colour.

Cladonia chlorophaea (Florke ex Sommerf.) Spreng.
Very common all over Iceland. Well developed
and typical specimens with podetia were first re-
corded on Surtsey in the year 1994. They were
found growing on soil in the gull colony. Primary
squamules of Cladonia containing fumarprotoce-
traric acid that was found as early as 1990 might
well belong to this species but it has not been pos-
sible to identify them with certainty. Since the spe-
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Figures 13-15. Fig. 13. Cladonia furcata on thin soil over lava
rock near the gull colony in Surtsey in 1998. Fig. 14. Cladonia
macroceras over mosses in the gull colony in 1994. Plants of Sa-
gina procumbens, a rapid colonizer in the early soil formation,
are seen at the upper margin. Fig. 15. Cladonia rangiformis in
Surtsey in 2005 (Photo: Sigurdur H. Magnusson).
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cies generally grows on soil it had no suitable habi-
tat on Surtsey until soil had been formed in the
gull colony.

Cladonia furcata (Huds.) Schrad.

Very common in all parts of Iceland. On Surtsey
it was one of the first lichens to colonize the thin
soil formed around the gull colony together with
Cladonia macroceras. First seen in 1990 in a depres-
sion in the lava field very close to the first plants
of Alchemilla filicaulis. The thalli of this first sample
are more slender than usually, a growth form fre-
quently found in the southeastern part of Iceland.
It has been seen frequently in recent years and can
now be regarded as very common in the area af-
fected by the gulls (Fig. 13).

Cladonia islandica Kristinsson & Ahti

Widely distributed in Iceland, although not very
common. Although known for many years, it was
first recently formally described (Kristinsson &
Ahti 2009). It is related to Cladonia subulata and
has fumarprotocetraric acid as the sole secondary
lichen compound. It differs from that species in
having podetia that are densely squamulose in the
lower part and usually more or less decorticated in
the upper part, without soredia.

This species is probably rare on Surtsey and has
been collected only once in 2002, when it was found
growing on soil in a lava channel on the northwest
side of the gull colony.

Cladonia macroceras (Delise) Hav.

Rather common in all regions of Iceland and
seems to prefer tops of cairns or hills or rather
fertile heathland. Like Cladonia furcata this species
was first found on Surtsey in 1990 when the soil
formation around the gull colonies had started. It
is more frequent than C. furcata, and has been re-
corded on every visit since it was first discovered.
Already in 1994 it had a wide distribution and
formed well developed, rather large specimens
(Fig. 14). Cladonia furcata and C. macroceras are the
most common fruticose lichens on Surtsey. Accord-
ing to our observations C. macroceras is more co-
prophilic and more attracted by the bird colonies
than C. furcata.

Cladonia pocillum (Ach.) Grognot

This is one of the most common Cladonia spe-
cies in Iceland. Generally it is a primary colonizer
of disturbed sites, growing on soil or peat, but it is
not always easily identified, least of all in its young-
er stages. Some unidentified specimens collected
or seen on Surtsey already in 1978 may belong to
this species. There were, however, no suitable habi-
tats until 1990 and later when some soil had been
formed in the gull colony. Good samples were col-

Surtsey Research (2009) 12: x—x, www.surlsey.is



lected in 1998, both under the western cliffs inside
the Surtungur crater and also in the gull colony in
the southern part of the island, where it was widely
distributed and common in 2002.

The specimens here referred to as Cladonia pocil-
lum differ somewhat from the typical C. pocillum as
it appears in Iceland. The podetia are low, rarely
exceeding 5 mm in height, with broad cups up to 7
mm in diameter. The particles covering the surface
inside the cups vary from corticated, bullate gran-
ules up to 0.5 mm diameter to fine grained soredia.
The primary squamules are neither as thick nor
as coalescent as in typical specimens, but rather
erect, concave and partly with a shiny surface. The
specimens collected on Surtsey are very uniform
in this respect. Most of these deviating characters
agree with those of Cladonia monomorpha Aptroot,
Sipman & van Herk. (Aptroot et al. 2001), except
that many of the cups have sorediate inside.

Cladonia rangiformis Hoffm.

Relatively common in coastal districts all around
Iceland. Rare on Surtsey, first detected 1998 grow-
ing on the soil formed in the gull colony, and again
seen both in 2005 (Fig. 15) and 2006. Morphologi-
cally rather similar to Cladonia furcata but contains
atranorin. Some of the Surtsey specimens are
more prostrate and less branched than normal C.
rangiformis, belonging to a morphotype frequently
found in exposed habitats in Vestmannaeyjar Is-
lands and some other localities along the southern
coast. (Figures 13-15)

Cladonia symphycarpia (Florke) Fr.

Fairly common in Iceland, but overlooked since
it only forms primary squamules without podetia.
It was already among the primary colonizers in the
gull colony in 1990 and collected again 2006. The
samples contain atranorin and trace of norstictic
acid. The psoromic acid strain (Cladonia dahliana
Kristinsson), which is characteristic for snow rich
habitats in Iceland, has not been found on Surt-

sey.

Collema tenax (Sw.) Ach. em. Degel.

Common in Iceland, growing on soil and over
mosses. First discovered on Surtsey 1994 on a rocky
slope on the inside of the Surtungur crater below a
raven’s nest. It was growing over mosses on rocks.
The same year it was also seen over mosses on a
vertical wall of a lava channel in the gull colony,
as well as directly over the thin soil already formed
in the colony. Since 1998 it has been found to be
common and widely distributed around and in
the colony forming well developed specimens and
some even with apothecia.
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Collemopsidium halodytes (Nyl.) Grube & B.D.Ryan

Probably common on the Icelandic coasts al-
though rarely collected. First discovered on Surtsey
in 2002, on coastal rocks on the eastern coast of
the island. Seen again in the same area 2006. This
is the first lichen limited to coastal cliffs found on
Surtsey. Verrucaria maura and V. mucosa which are
very common around the Icelandic coast have not
yet been seen on Surtsey, mainly because most of
the coastal rocks are constantly being broken down
by the ocean every winter so these lichens do not
have sufficient time to become established.

*Endococcus fusiger Th.I'r & Almg.

A rare lichenicolous fungus which was found
growing on Rhizocarpon lavatum on Surtsey in 2006.
The species h as previously been found at one lo-
cality in northern Iceland (Svane & Alstrup 2004).

Gyalidea fritzei (Stein) Vézda

First collected on Surtsey in 1990 and again in
1994 in the bottom of the Surtungur crater. It was
apparently rather widely distributed within the cra-
ter, on sloping faces of basalt rock and also on ver-
tical walls in a rift in the crater bottom. In 1998 and
2006 the species was also collected in lava fields
outside the crater (Fig. 16). It is a very inconspicu-
ous species, with a thallus concolorous with the ba-
salt and the dark apothecia very small, 0.2-0.4 mm
in diameter. The species has not been recorded
from Iceland before but is probably overlooked.
We have seen one further specimen collected by
Svanhildur Svane in 1992 in Streitishvarf, East Ice-
land.

Gyalidea sp.

Another species of Gyalidea was collected in the
Surtungur crater 1990, and again in the aa lava
about 100 m south of Palsbeer. This species has a
white apothecial margin. None of these samples
had mature asci or ascospores. Some Gyalidea spe-
cies have whitish apothecia, like for instance Gyali-
dea praetermissa Foucard & G.Thor.

Hymenelia arctica (Lynge) Lutzoni

Rather rare species found in different regions of
Iceland but appears to be especially common in
the southern part of the Central Highlands. A well
developed specimen of this species was collected in
1998 in the bottom of the Surtungur Crater, on ba-
salt rock. It was richly fertile with orange, shining
apothecia. A sample collected 1990 on the western
edge of the eastern crater (Surtur I) probably also
belongs to this species but it is poorly fertile and
not as characteristic.
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Lecania subfuscula (Nyl.) S.Ekman

In the herbaria there are only a few collections
of this species from Iceland. These records suggest,
however, that it might be common in some special-
ized habitats, like near bird cliffs. In one case it has
been collected growing directly on the excrements
of geese.

On Surtsey it was first discovered in 1972, grow-
ing on a rock on the outside of the elevated margin
of the Surtungur Crater together with Acarospora
smaragdula and Trapelia coarctata. This sample
was recorded and illustrated in a previous paper
(Kristinsson 1974), as nr. 7, Bacidia, occurring very
sparsely. It has not been seen again in that local-
1ty.

In 1984 it was found again in two other localities
on Surtsey, one at the side of white-painted square
used as landmark for air photography, and the oth-
er in a place where activity of birds had triggered
soil formation. The white square attracted birds
just as the water tubs did before, and the lichen
was growing on the surrounding rocks that were
trampled and defecated by birds, probably mainly
gulls.

After 1990 this species has become the main col-
onizer of all rock faces within and around the gull
colony. It covers more or less the whole territory
inhabited by the gulls along with the Lecanora sp.
mentioned below, occurring on various substrates,
directly on lava rock, on soil or over mosses.

Lecanora cf. albescens (Hoffm.) Branth & Rostr.

The first lichens growing directly on palagoni-
tized tephra were collected 2002 and again 2006
on the top of Austurbunki. Among them was a spe-
cies of the Lecanora dispersa-group which seems to
belong to L. albescens. If correctly identified, this is
a new record for Iceland. Similar thalli were found
growing directly on the concrete basis of the heli-
copter platform in 2006 (Fig. 17). In both cases
the species was growing together with the follow-
ing species, L. cf. semipallida.

Lecanora poliophaea (Wahlenb.) Ach.

Common on maritime rocks around Iceland,
usually growing together with Lecania aipospila, Le-
canora helicopis and other species just above the Ver-
rucaria maura zone. Characteristic for the species
is very pronounced, areolate, grey thallus, the are-
olae with warted surface. The apothecia are brown
with whitish margin.

On Surtsey it was first found in 1998, growing
very sparsely on lava rock in the gull colony. It was
more widely distributed in 2006 but still only with-
in the gull colony (Fig. 18).
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Lecanora salina H.Magn.

Very small and inconspicuous with apothecia in
small groups, 0.3-0.6 (-0.8) mm in diameter, light
yellowish brown with lighter margin, and concol-
ourous, hardly visible thallus.

Only detected in few samples from Surtsey, the
first ones collected in the western slope of the Sur-
tungur Crater in 2002 and in Strompur, a small
lava outlet on the inside of Austurbunki. Later on
it was also detected in an older sample from 1994
collected in the lava fields around the gull colo-
ny (Fig. 19). This species has been recorded only
once from Iceland before (Kristinsson 1999) and is
probably overlooked because of its small size and
obscure colour.

Lecanora cf. semipallida H.Magn.

Collected on the top of Austurbunki 2002 and
on the helicopter platform in 2006 (Fig. 20). At
the first locality it was growing directly on palag-
onite tuff together with Caloplaca citrina and Le-
canora cf. albescens. In the second locality it was as-
sociated with Candelariella aurella and Lecanora cf.
albescens. This species was recently redelimited by
liwa (2007a, 2007b). The specimens from Surtsey
fit well her description except that the apothecial
margin shows negative reactions to K and C. The
identification needs to be confirmed when more
material becomes available.

Neither L. albescens nor L. semipallida have been
recorded from Iceland before even though they
must certainly be rather common on concrete.
They are probably included in older records under
the names Lecanora dispersa or L. hagenii but the L.
dispersa group in Iceland has not yet been revised.

Lecanora sp.

One of the two most successful colonizers on
the lava rock around the gull colony was a Lecanora
species which has not yet been identified. The ot-
her equally successful colonizer of this habitat was
Lecania subfuscula. These two species almost fully
covered the rock faces regularly tramped by the
gulls. They retreated as soil and dense grass veg-
etation developed. They retained their habitat only
on single peaks of lava rocks protruding through
the vegetation cover.

This Lecanora mainly consists of a great number
of apothecia, often without a visible thallus. When
present the thallus is white, with verrucose surface,
partly formed by primordial stages of apothecia
(Fig. 21). Mature apothecia are brown to dark
brown with rather thick, white thalline margin, rel-
atively large, 0.5-2.5 mm in diameter, constricted
at the base and often incised, more or less flexu-
ose with age. The apothecia are similar to those of
Lecanora poliophaea. The species differs from L. po-
liophaea by lacking the characteristic dark grey, ver-
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Figures 16-21. Fig. 16. Gyalidea fritzei in Surtsey in 1994. Fig. 17. Lecanora cf. albescens on the helicopter platform in 2006. Fig. 18.
Lecanora poliophaea on lava rock in the gull colony in 2006. Fig. 19. Lecanora salina (small apothecia in the center) on lava rock
in the gull colony. Lecanora sp. is seen on the left and the right side with white margin. Fig. 20. Lecanora cf. semipallida on the
helicopter platform in 2006. Fig. 21. Lecanora sp. (white thallus with dark brown apothecia) between thalli of Xanthoria candelaria
(lower left) and Caloplaca verruculifera (upper right).
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rucose thallus of that species. If present, the thallus
is white rather than grey.

A specimen of this Lecanora was sent to Ulf Arup
in Lund, Sweden for further investigation and
DNA-analysis. His results indicate that this is a new
species with the closest relationship to Lecanora ber-
ingii Nyl., an arctic species known from the Bering-
ian Islands, the Canadian Arctic and Greenland.
(Figures 16-21)

Lecidea lapicida (Ach.) Ach. var. pantherina Ach.

One of the most common species on basaltic
rocks in Iceland. Rarely seen on Surtsey, first ob-
served inside the Surtungur Crater in 1990 and
again 1998. It has also been found on the aa lava
near the eastern coast.

Lecidea sp.

An unidentified species of Lecidea was collected
on basalt rock on Surtsey 1998. It has a white, rela-
tively thick thallus with a glossy surface, and black
apothecia with a dark brown hypothecium. All thal-
lus reactions are negative, including the I-reaction
of the medulla.

Leptogium lichenoides (L.) Zahlbr.

This is the most common species of the genus
Leptogium found all over Iceland. It grows over
mosses on soil and cliffs. It is a foliose lichen with
very small, crowded, brown, incised lobes, c. 0.5
mm broad.

It was first found on Surtsey in the inside slopes
of the Surtungur Crater below the raven’s nest
site in 1994. In the same year the first specimens
were also detected near the gull colony, on soil
frequently trampled by birds, growing together
with Bryum argenteum. Since then this species has
been seen frequently as primary colonizer over
the mosses following the soil formation in the gull
colony. Like the mosses it retreats again as the suc-
cession continues and their habitat gets converted
into grassland.

Lichenomphalia cf. velutina (Quél.) Redhead et al.

In 1971 the first mushrooms were discovered on
Surtsey apparently growing directly out from the
lava rock, often accompanied by mosses mainly of
the genus Racomitrium (Fig. 22). Several collections
of the species are from 1975 and 1978. On closer
observation a Botrydina-type thallus was observed
around its base, so this mushroom turned out to
be lichenized Omphalina, now usually referred to
the genus Lichenomphalia. This species has been
found now and then in the following years grow-
ing in the lava fields, often accompanied by the
usual colonizers like Racomitrium lanuginosum
and Stereocaulon vesuvianum. Rarely seen in the
later years, but the darker brown mushroom Om-
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phalina rustica is very common on soil in the gull
colony.

Micarea sp.

An unidentified specimen probably belonging
to the genus Micarea was collected on rock below
the nesting site of a raven in the inside slope of the
Surtunger crater in the year 1990. It has not been
seen again.

Peltigera canina (L.) Willd.

One of the most common species of this genus
in all regions of Iceland. It was also the first spe-
cies of Peltigera found on Surtsey, on the bottom
of the crater Surtungur in 1990 (Fig. 8), growing
on a continuous carpet of Racomitrium ericoides.
The lichen had already reached considerable size
so it must have been growing there for some years
although it was not found in 1984. In 1994 and
thereafter the species has also been found in de-
pressions and rifts in the lava fields in the southern
part of the island. Since 1998 it has been consider-
able common on soil inside the gull colony.

Peltigera didactyla (With.) |.R.Laundon

Frequent colonizer on soil in relatively moist,
disturbed areas in Iceland. It was found in several
locations inside the Surtungur crater in 1994 and
again in the same localities 1998 and 2002. It was
most frequent on the western slopes under the in-
side cliffs, and also in rifts on the bottom of the
crater.

Peltigera neckeri Hepp. ex Muiill. Arg.

This is the most common species of the Peltig-
era polydactyla-group in Iceland and the first to be
seen on Surtsey. A large specimen was found in the
northwestern part of the gull colony in 2002. Four
years later, in 2006, well developed thalli appeared
to be rather widely distributed in the gull colony.

Peltigera praetextata (Florke ex Sommerf.) Zopf
Rather widely distributed throughout Iceland,
but more common in the South than in other parts
of the country. Two young specimens of this spe-
cies were collected on Surtsey in 2002. They were
first thought to be Peltigera canina since the main
characters distinguishing P. praetextata, the isidia on
the margin and along cracks on the surface were
hardly visible. But the venation on the lower side
and the appearance of the upper surface strongly
suggest that these specimens belong to P. praetex-
tata. Both locations were within the gull colony.

Peltigera rufescens (Weiss) Humb.

Very common in all regions of Iceland, especial-
ly abundant at higher elevations and in the North.
Not seen on Surtsey until 2006 when a very charac-
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teristic and well developed specimen was collected
growing on mossy soil in a lava channel south of
the Palsbeer.

Peltigera venosa (L.) Hoffm.

Common in all regions of Iceland, especially
found under soil banks or on steep or overhanging
cliffs. Very young specimens were first discovered
on Surtsey 1998, and were again seen 2002 in the
same locality as Peltigera didactyla below the cliffs
in the Surtungur Crater. Only small, infertile lobes
were seen.

Pertusaria sp.

Samples of a sterile, crustose species with white
thallus growing on rock were collected in 1994 and
1998 on the bottom of the Surtungur Crater. The
thallus is thin and has coarsely granular soralia.
Neither the thallus nor the soralia react with Pd, K
or C. The specimens resemble Pertusaria aspergilla
morphologically but that species is Pd+ orange-
red. Another possibility would be P. albescens but
that species is usually more or less dark grey, not
fitting the Surtsey specimens.

Phaeophyscia orbicularis (Neck.) Moberg

Rather common along the western and south-
ern coasts of Iceland near sea bird cliffs, rare else-
where. First found on Surtsey 2006 on lava rock in
the eastern part of the gull colony. The specimen
was small but had well developed lobes with sor-
alia.

Physcia caesia (Hoffm.) Fiirnr.

Distributed all over Iceland and the second most
common Physcia after P. dubia. A quite well devel-
oped specimen, about 3 cm across and with abun-
dant soralia was found on Surtsey in 2006, grow-
ing in the eastern part of the island on lava peaks
north of the gull colony.

Physcia dubia (Hoffm.) Lettau

Very common all over Iceland, growing in a simi-
lar habitat to Xanthoria candelaria, i.e. on rock out-
crops, fence posts and other sites frequently visited
by birds. First seen on Surtsey 2006 on lava out-
crops near the gull colony.

Physcia tenella (Scop.) DC. var. marina (E.Nyl.) Lynge

This species is common in the coastal districts of
Iceland but rare further inland. It was not found
on Surtsey until 2006 (Fig. 23), very close to the lo-
cality of Physcia caesia. The small samples have the
characteristic marginal cilia distinguishing it from
the other Physcia species. Moberg (2002) considers
this variety to be merely a habitatinduced modifi-
cation.
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Pilophorus cereolus (Ach.) Th.Fr.

Rare in Iceland, most records from the south-
western region. First collected in 1998 on Surtsey
on light reddish brown rock southeast of the Sur-
tungur Crater. The specimen has a crustose, K+ yel-
low thallus with black cephalodia and some sore-
diate warts and is apparently a young, immature
thallus of Pilophorus cereolus. Two specimens were
found in new localities in 2002. One of them was
well developed and typical with mature pseudopo-
detia, growing on the western inside slope of Sur-
tungur crater. The other one was at a similar early
stage as the one from 1998, found on the moun-
tainside of Austurbunki above Strompur, growing
on palagonite tuff.

Pilophorus dovrensis (Nyl.) Timdal, Hertel & Rambold

Can be regarded as common in the neighbour-
hood of the glaciers in the Central Highlands and
in high mountain areas in the northern Iceland,
but rather rare in other regions. First recorded
from Surtsey in 2002, growing on a rock in the
southern part of the Surtungur crater. Richly fer-
tile.

Placopsis gelida (L.) Linds.

Very common in the more oceanic parts of Ice-
land. In the more continental regions it is rare
except at higher elevations, where it apparently
enjoys higher moisture than in the lowlands. It is
one of the main colonizers of lava fields in Iceland
along with Stereocaulon capitellatum, S. vesuvianum,
Racomitrium ericoides and R. lanuginosum.. It was one
of the three lichen species first observed on Surtsey
in 1970, in the lava fields north of Surtungur where
some steam kept the surface moist. In the follow-
ing years it was found everywhere in the lava fields
and in the Surtungur crater. This simultaneous ap-
pearance almost everywhere in the lava fields can
be seen as evidence of dispersal by air currents. In
the Surtungur crater, in sheltered, moist habitats, it
was often richly fertile with large, pink apothecia.

Placopsis lambii Hertel & V.Wirth

This species, described by Hertel and Wirth in
1987 (Wirth 1987), was overlooked in the Nordic
countries, until Moberg and Carlin (1996) clari-
fied its status in those countries. Morphologically
P. lambii and P. gelida are not easily distinguished,
although typical specimens can be recognized in
the field. The safest way of recognizing P. lambii is
by TLC, as the species differs from P. gelida in hav-
ing 5-0-methylhiascic acid. Only four specimens of
P. lambii have been collected on Surtsey, the first in
1998, but it is possible that some of the field obser-
vations of P. gelida refer to P. lambii.

93



Polyblastia sp.

The lichen genus Polyblastia has been circum-
scribed as having muriform spores, either hyaline
or brown. The genus has recently been revised by
¢ et al. (2008) who showed that Polyblastia as tra-
ditionally circumscribed is polyphyletic. The speci-
men from Surtsey was collected in 1998 on basalt
and belongs to Polyblastia s.str. as delimited by Savic
et al (2008).

Porpidia cf crustulata (Ach.) Hertel & Knoph

This is by far the most common species of the
genus Porpidia on Surtsey (Fig. 7). The identifica-
tion has been very problematic and we must still
look at this as a species group which we have not
been able to separate in a reasonable way. Most
of the specimens have epilithic, moderately thick,
white thallus, thicker than is usual for P. crustulata.
For this reason it was first identified by morphol-
ogy alone as Porpidia cinereoatra but since it either
contains stictic acid as the main substance or lacks
substances, this possibility was excluded. Of the
Porpidia species containing stictic acid, P. crustulata,
P. macrocarpa and related species seem to fit most
of the specimens best. The separation of these two
species has long been very problematic, the main
characters separating them being the spore size
and the size of apothecia. P. crustulata should have
apothecia less than 1.5 mm in diameter, and as-
cospores 12-16 pm long, while in P. macrocarpa the
apothecia are up to 2-3 mm in diameter, and the
ascospores 16-23 pm long. In the material from
Surtsey both the size of the apothecia and the as-
cospores is very variable (the ascospores 12-22.5
pm and the apothecia 1-2.5 mm). Most probably
both P. crustulata and P. macrocarpa are present in
the material, but it would seem rather arbitrary to
try to separate them solely on the basis of these
characters, especially since they are inconsistent.

Some of the specimens have pruinose apothecia
which might indicate that Porpidia platycarpoides is
also involved. That species have not been recorded
in Iceland but according Friday (2005) lists it both
from the British Isles and North America. The re-
cently described Porpidia islandica (Fryday 2005)
might also be included in the collected material.
In our opinion it is hardly possible to separate the
Surtsey material of this group sufficiently without
a revision of the large Icelandic collection of the
whole group at the same time.

The species complex described above was first
seen on Surtsey 1972, recorded as No. 8 Lecidea in
Kristinsson 1974. It was seen again in 1975 and af-
ter that in increasing number at each visit. Today
it is common in the lava fields and in the craters
of Surtsey.
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Porpidia flavicunda (Ach.) Gowan

Very common in Iceland. It is generally charac-
terized by a dark orange thallus without soredia,
much darker than Porpidia melinodes. Specimens
assigned to this species in Iceland have recently
been separated into two species, P. flavicunda and
P. flavocruenta (Fryday 2005) but the relationship
between the two species has not yet been clarified
in Iceland.

Porpidia flavicunda s. lat. was first noticed on
Surtsey in 1998 at four different localities, growing
on lava rock. The Surtsey specimens have not quite
as dark colour as is usually seen in Icelandic mate-
rial of this species.

Porpidia melinodes (Kiorb.) Gowan & Ahti

Equally common in Iceland as P. flavicunda, oc-
curring from the lowlands to the alpine zone. It
is lighter in colour, always with dark grey soredia,
sometimes also fertile. On Surtsey it has mainly
been recorded since 1990 in both of the craters
and elsewhere on lava blocks (Fig. 24). A sample
collected already in 1972 on the outside wall of
Surtungur crater, a site that was long supplied by
warm steam, is probably also P. melinodes. It was
mentioned in Kristinsson 1974 as No. 9 Lecidea. At
present it is widely distributed throughout the lava
fields in favourable sites.

Porpidia soredizodes (Lamy ex Nyl.) J.R.Laundon

Sterile and sorediate species with a non-amyloid
(I-) medulla. It is widely distributed in Iceland and
rather common on blocks in the lava fields of Surt-
sey and in the craters. It was first identified in a
sample from 1984.

Porpidia speirea (Ach.) Kremp.

Rather common on rocks in Iceland, preferable
shaded side. Easily recognized by the pronounced
white thallus and the black, more or less immersed,
often pruinose apothecia. Rare on Surtsey, first col-
lected in 2006 on rock in the lava field.

Porpidia tuberculosa (Sm.) Hertel & Knoph

Sterile and sorediate species with an amyloid
(I+) medulla. Widely distributed in Iceland, but
probably less frequent than P. soredizodes. Rare spe-
cies on Surtsey, found only in a few places in the
lava fields, first collected 1990.

Protopannaria pezizoides
(Weber) P.M. Jorg. & S.Ekman

Very common growing on soil all around Ice-
land. Very rare on Surtsey, only seen once in 1994
in a cleft of the lava field in the bottom of the Sur-
tungur crater. It has not been seen again.
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Figures 22-27. Fig. 22. Lichenomphalia cf. velutina among young Racomitrium plants in the Surtsey lava in 1971. (Photo: Erling Olafs-
son) Fig. 23. The first specimen of Physcia tenella seen in Surtsey in 2006. Fig. 24. Porpidia melinodes on the lava fields in Surtsey in
2006. Fig. 25. Rhizocarpon expallescens in the Surtungur crater in 1990. Fig. 26. Rhizocarpon lavatum in the lava fields of Surtsey in
2006. Fig. 27. Rhizocarpon petraeum in Surtsey in 1998.
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Psilolechia clavulifera (Nyl.) Coppins

Very rare, only found once in the Surtungur
crater in 2002. Apothecia barely visible as black
dots, only 0.2 mm in diameter on colourless thal-
lus growing on bare rock. Found in a sample of
Placopsis and Rhizocarpon lavatum. This is the first
record of the species in Iceland.

Psilolechia leprosa Coppins & Purvis

Very few records from Iceland, but locally appar-
ently quite common, e.g. in the lava fields around
Laki in the southern part of the Central High-
lands.

On Surtsey this species was one of the very early,
successful colonizers in the lava fields, occurring
mainly in rifts, caves and other shady places and in
the craters. It was first discovered in 1971, found
in sites where warm steam kept the rocks con-
stantly wet, as on the western outside wall of the
Surtungur crater, where also Trapelia coarctata was
first found. Very soon P. leprosa had colonized crev-
ices and caves throughout the island. Thus, it was
most likely dispersed to the island by wind. In the
beginning it formed a sterile, sorediate crust, but
after a few years abundant, pale brown or pinkish,
globose apothecia developed. The thallus is white,
at first with a warted, cauliflower-like surface, but
soon becoming sorediate-leprose.

In Kristinsson (1974) it was recorded as Lepraria
incana since it resembled a Lepraria when lacking
apothecia. True Lepraria spp. have not yet been
verified in samples from Surtsey.

*Pyrenidium hyalosporum
Alstrup, D.Hawksw. & R.Sant.

First recorded in Iceland by Svane & Alstrup
(2004), growing on Placopsis gelida collected in
Myrdalur, South Iceland. It was found on Surtsey
in two localities in 2002, also growing on Placopsis.

Rhizocarpon expallescens Th.Fr.

Small, crustose species with thin, grey to whitish
thallus and black apothecia, ascospores one-sep-
tate, colourless. Probably widely distributed in Ice-
land but rarely collected because of its small size.
First collected on Surtsey 1984 from the lava fields
near the east coast. Most of the samples collected
later are from within and on the outside walls of
the Surtungur crater (Fig. 25).

Rhizocarpon lavatum (Fr.) Hazsl.

Similar to Rhizocarpon expallescens but with larger
apothecia with a thicker margin and containing
muriform, hyaline spores later becoming dark.
Common in Iceland, more collected in the south-
ern part than in the North.

First seen in the eastern part of Surtsey in 1984,
later found to be rather common, especially in the

96

Surtungur crater but also widespread in the lava
fields (Fig. 26). These two species of Rhizocarpon
are now very common on Surtsey, but none of the
yellow species of Rhizocarpon, most frequent in Ice-
land, have yet been found on the island.

Rhizocarpon petraeum (Wulfen) A.Massal.

Considered common on rock all over Iceland
(Ihlen 2004). First detected on Surtsey in a sample
from 1990 on the western outside wall of the Sur-
tungur crater. It was found in numerous places in
the lava fields in 1994 and 1998 (Fig. 27). The Surt-
sey specimens have characteristically rather thick,
areolate thallus with innate apothecia. The thallus
shows very slow Pd+ orange reaction, indicating
the presence of stictic acid (Figures 22-27

Rhizocarpon reductum Th. Fr

Common in Iceland according to Ihlen (2004).
First found in a Surtsey sample from 1994 from the
margins of both the large craters, Surtungur and
Surtur. In 1998 and 2002 it was also collected in
the lava fields on the eastern side of the island. The
specimens are morphologically rather variable but
contain stictic acid and have shorter ascospores
than R. petraeum (20-30) pm versus (26-38 pm).

Rinodina gennarii Bagl.

Common in Iceland, especially along the coast.
Not seen on Surtsey until 2002 when it was discov-
ered on the western outside walls of Surtungur
and also sparsely in the gull colony. It was already
rather common and abundant on rock in the lava
fields around the gull colony in the next visit in
2006. It appears from this, that it arrived late on
Surtsey but once there, it rapidly colonized the gull
colony.

Scoliciosporum umbrinum (Ach.) Arnold

Common in Iceland, but not yet recorded in the
Vestfirdir region. It has usually been found grow-
ing on rock but also on other substrates.

First collected 1990 on Surtsey, growing on fish
bone in the lava field apparently carried by birds,
either from the coast or from outside the island.
It was collected again in several localities in 1998
and 2002, generally growing directly on basalt on
the top of lava peaks or on the elevated crater mar-
gins.

Solorina bispora Nyl.

Common on soil all over Iceland. Found on
Surtsey 1998 in the slope under the raven’s nest
on the inside wall of the Surtungur crater. That was
also the first locality of several other soil lichens
on Surtsey like Collema tenax, Leptogium lichenoides,
Peltigera didactyla and P. venosa. The species has not
been seen on Surtsey again.
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Stereocaulon alpinum Laurer

One of the most common Stereocaulon species in
the heath vegetation of Iceland. First collected on
Surtsey in 1984, growing in a carpet of Racomitrium
lanuginosum in the Surtungur crater. It is rare on
Surtsey, not seen with certainty outside the crater
(Fig. 28). Samples which morphologically resemble
this species elsewhere in the lava fields have turned
out to contain stictic acid and have subsequently
been referred to S. tomentosum as S. alpinum con-
tains lobaric acid.

Stereocaulon arcticum Lynge

Common in Iceland, both as primary colonizer
on bare soil and river flats, where it often is found
together with Stereocaulon glareosum, and also form-
ing cheese-like cushions on volcanic gravel deserts
in the Central Highlands. On Surtsey it was first
seen in 1994 as primary colonizer on the soil
formed around the gull colonies. In 2002, it was
widely distributed at the margin of that area. At
that time it was also found in a shady cleft in the
Surtungur crater.

Stereocaulon capitellatum H.Magn.

Rather rare in Iceland, but scattered throughout
the country. On Surtsey it was a very active primary
colonizer, appearing almost everywhere in the lava
fields together with Placopsis gelida and Stereocaulon
vesuvianum from 1971. The first stages consisted
of circular colonies of separate, erect lobes arising
from air bubbles on the lava surface (Fig. 5). The
marginal tip of these primary phyllocladia formed
soredia. First a few years later the lobes gradually
formed pseudopodetia with capitate soralia as char-
acteristic for the species, and brown cephalodia
with Nostoc (Kristinsson 1974, Fig. 29). From the
beginning these small thalli could be identified as
S. capitellatum because of the characteristic lichen
substances, perlatolic, anziaic and miriquidic acids.
In the later years this species has gradually retreat-
ed from the lava fields and currently only found in
scattered but well developed colonies.

Stereocaulon glareosum (L.1.Savicz) H.Magn.

Common in Iceland as primary colonizer on riv-
er flats and on open soil. It forms a crust of white,
cylindrical isidia with brown tips, interspersed with
large, pinkish brown cephalodia. On Surtsey it was
first discovered in 1984 on tephra between lava
ropes, but later it became rather common on the
soil formed in the gull colony. Apart from its first
locality, it has only been found in regions where
some soil formation has taken place.

Stereocaulon rivulorum H.Magn.
Common all over Iceland, usually growing on
gravel and in screes. First seen on Surtsey in several
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localities in 1994, growing on volcanic slag or sand
in the lava fields and in the Surtungur crater.

Stereocaulon spathuliferum Vain.

Relatively rare in Iceland, but found scattered
throughout the country, more frequent at higher
elevations than in the lowland. It was first discov-
ered on Surtsey in 1984 growing on a rock in the
lava field on the eastern side of the island. Later,
similar specimens were found west of the Surtun-
gur crater but the specimens collected there were
not so typical and may belong to other species. It
is still a rare species on Surtsey, found mainly in
two areas.

Stereocaulon tomentosum Fr.

Typical, fertile specimens of S. tomentosum, char-
acterized by many, small apothecia, were first
collected in 1998, and again in 2002 and 2006.
Some of the older samples from 1984 and 1990
might also possibly be young, infertile specimens
of this species. It usually grows on mossy soil or
in carpets of Racomitrium lanuginosum. Most ster-
ile specimens with the appearance of Stereocaulon
alpinum on Surtsey contain stictic and norstictic
acids and should therefore rather be referred to
S. tomentosum, which appears to be more com-
mon on Surtsey than Stereocaulon alpinum. These
two species are morphologically similar and can
hardly be distinguished from each other in sterile
condition. Stereocaulon tomentosum differs mainly in
having crowds of lateral, small apothecia, and re-
acting slowly orange by Pd because of its content
of stictic acid.

Stereocaulon cf. tornense (H.Magn.) P, James & Purvis

Rare and scattered in different parts of Iceland,
but locally common, especially in the southern
part of the Central Highlands. In 1990 and again
in 1994 a crustose lichen was collected in a crevice
in the Surtungur crater. It had not fully developed
apothecia and has therefore not been securely
identified, but the phyllocladia resemble those of
Stereocaulon tornense in habit and the chemical re-
action fits that species. As in S. tornense, cephalo-
dia with cyanobacteria are prominent between the
phyllocladia.

Stereocaulon vanoyei Duv.

This species was originally described from Krysu-
vik, Iceland by Duvigneaud (1941) in his account
of an expedition which Prof. P. van Oye made to
Iceland in 1938. It is now known from about eight
localities in Southwest and South Iceland, all on
rocks in recent lava flows. It is related to, but mor-
phologically distinct from, Stereocaulon vesuvianum,
differing by having large and inflated or bullate
phyllocladia, usually without the dark, concave
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Figures 28-35. Fig. 28. Stereocaulon alpinum in a carpet of Racomitrium lanuginosum in the Surtsey lava field in 1998. Fig. 29. Stere-
ocaulon capitellatum with capitate soralia and pinkish brown cephalodia in the Surtungur crater in 1994. Fig. 30. Young stage of
Stereocaulon vanoyei on lava rock in 1994. Fig. 31. Stereocaulon vanoyei with mature pseudopodetia in 2006. Fig. 32. Stereocaulon ve-
suvianum on the Surtsey lava. Fig. 33. Stereocaulon sp., rather young stage in the lava field east of Palsbzer in 1994. Fig. 34. Mature
Stereocaulon sp. forming flat, compact surface in the lava field east of Palsbzr in 2006. On its left side is rather small specimen of
Stereocaulon vesuvianum with elongated pseudopodetia. Fig. 35. Xanthoria parietina on lava rock near the gull colony in 1998.

98 Surtsey Research (2009) 12: x—x, www.surtsey.is



central part characteristic for S. vesuvianum and S.
arcticum.

It was first discovered on Surtsey in 1994. It has
been found in two localities, in the lava fields on
the eastern side of the island (Figs. 30, 31) and
within the Surtungur crater. It grows directly on
the lava rock.

Stereocaulon vesuvianum Pers.

This species was one of the first three species to
be discovered on Surtsey in 1970. In that year it
was only found on lava blocks kept wet by steam
from nearby steam holes, close to the Surtungur
crater. In the following years it was widely distrib-
uted in lava fields all over the island. Its wide and
rapid distribution throughout the entire lava fields
at the same time is support for effective wind dis-
persal from the mainland. The growth is on the
other hand very slow, starting with a single, small,
sphaerical phyllocladia growing out from every
bubble hole in a colony of a few cm in diameter.
A dark depression in the center of each phyllocla-
dium confirms that this is S. vesuvianum. These dis-
persed, round phyllocladia develop slowly over a
period of several years (Fig. 4) and finally unite
to form a colony of short, elongate branches in-
terspersed with black cephalodia (Fig. 32). This
process is especially slow in the drier parts of the
lava field, but faster in moist habitats protected
against the drying effects of the wind, for instance
within Surtungur crater or in depressions in the
lava fields.

Stereocaulon sp.

In 1990 a new Stereocaulon was noticed in the lava
fields in the eastern part of the island, differing
clearly from Stereocaulon vesuvianum. It forms very
compact, low cushions directly on the lava surface,
with very small (0.1-0.2 mm) granular phyllocladia
without the dark center characteristic for those of
S. vesuvianum (Fig. 33). The pseudopodetia are
richly branched in the upper part with dichoto-
mous branching, resulting in the relatively smooth
and compact surface of the colony (Fig. 34).

Morphologically it is similar to Stereocaulon depres-
sum but differs by containing stictic and norstictic
acids besides atranorin. This secondary chemistry
leaves only a few possibilities apart from S. vesuvi-
anum, which is morphologically different (Fig. 33).
Two species treated in Lamb’s Conspectus deserve
special attention (Lamb 1977): S. lavicola H.Magn.
and S. vulcani (Bory) Ach. The former is known
only from Hawaii. The morphological description
of the lectotype given by Lamb fits the Stereocau-
lon from Surtsey rather well. The latter, S. vulcani,
is known from Hawaii, the Azores and the Canary
Islands. It is morphologically variable, but forma
maunae-loae (H.Magn.) Lamb, which Magnusson
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originally described as a separate species, Stereocau-
lon maunae-loae, represents a compact, pulvinate
form very similar to the specimens from Surtsey.
Further study is needed to find out whether the
Surtsey specimens may belong to either of these
species or represent a new undescribed species.

We have seen a few other specimens from the
mainland of Iceland, which appear to belong to
this species, containing either atranorin, stictic
and norstictic acids, or atranorin alone. Also one
specimen from Faroe Islands identified as Stere-
ocaulon evolutum but containing atranorin, stictic
and norstictic acids seems to belong to the same
species. (Figures 28-35)

Trapelia coarctata (Sm.) M.Choisy

This was the first species discovered on Surtsey in
1970. At that time it was limited to steep lava rocks
on the outside of the Surtungur crater (Kristinsson
1972), in a site constantly kept wet by steam from
nearby steam holes (Fig. 3). Already in 1970 it was
very abundant in this habitat, covering wide areas
with richly fruiting thalli. Judging from its appear-
ance, it must already have been present in this lo-
cality in 1969 but lichens were not investigated that
year. In the following years it was found in several
other localities also influenced by steam holes, and
later it was seen in other damp or relatively dry but
sheltered localities, such as in the craters or other
depressions in the lava fields. It is still present in
many localities but not abundant.

Trapelia involuta (Taylor) Hertel

Very rare in Iceland, only two localities outside
Surtsey known: Vidvik in the North (Branth 1903,
as Lecanora coarctata var. ornata) and Porsmork in
the South (collected by Svanhildur Svane 1972,
keptin C).

On Surtsey it is apparently also rare, collected in
1994 and again in 2006. In both cases it was grow-
ing on rock near the activity of birds.

Verrucaria aquatilis Mudd

First collected on Surtsey 1998 and discovered on
several locations on the island since then, although
easily overlooked because of the small perithecia.
Verrucaria aquatilis has only been found in a few
localities in Iceland, but it is probably overlooked.
On Surtsey it grows on the lava although it is an
aquatic species that usually is found growing along
rivers or creeks, even inundated in some places.

Verrucaria muralis Ach.

Discovered on Surtsey in 2006 growing on palag-
onite tuff on Austurbunki in a moist habitat close
to steam holes. The species was first recorded in
Iceland by Branth (1903), based on material col-
lected by Olafur Davidsson in northern Iceland
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and determined as Verrucaria rupestris. Alan Or-
ange collected the species on two localities in the
North and East in 2007 with the specimens kept
in Cardiff. Specimen from Surtsey was determined
by Alan Orange in Cardiff, Wales. A specimen col-
lected in 1998 also seems to belong to this species.
It was collected close to the locality where it was
found 2006.

Verrucaria sp.

There are three Verrucaria specimens collected
in 2002 and 2006 which have not yet been identi-
fied. They might belong to more than one taxon.
Two of them have brown thalli while the thallus of
the third one is rather indistinct. The sporelength
is ranging from 15 to 26 pm and an involucrellum
is present. At least one of the specimens has a black
prothallus. These specimens might belong to Ver-
rucaria aethiobola and/or V. nigrescens.

Xanthoria candelaria (L.) Th.Fr.

Very common in Iceland growing on wood, trees
and rocks frequently visited by birds. It was first de-
tected on Surtsey in 1972, in connection with ex-
periments carried out by hydrobiologists by placing
fresh water tubs in the lava field in order to study
colonization of fresh water life (Kristinsson 1974).
One of these tubs attracted some gulls that used it
for bathing. Within the splashing zone of the tub
very small thalli of Xanthoria candelaria were seen in
1972 and 1973, but already deteriorating in 1975,
and not seen in the years thereafter. Apparently
the diaspores of the lichen had been transported
by the gulls, washed out in the water and splashed
around onto the lava rock. But since this is an ex-
tremely coprophilous lichen, it apparently did not
get the necessary nourishment after the tub had
been removed, and died off.

It was not found again until 1990 after the per-
manent colonization of the gulls had taken place.
Then it colonized the lava rocks most frequently
trampled by the gulls along with Caloplaca verrucu-
lifera and Xanthoria parietina and has been seen in
each visit after that.

Xanthoria parietina (L.) Th.Fr

Common in the more oceanic regions of Iceland,
absent in the northeastern inland areas where it is
replaced by Xanthoria elegans. Often gives the cliffs
of the sea birds bright yellow colour.

On Surtsey the first small thalli of X. parietina
were seen on lava rocks in the gull colonies in 1990.
From 1998 it was found in several localities in the
area affected by the gulls (Fig. 35). It is often ac-
companied by Caloplaca verruculifera, and has, like
that species, probably been transported on feet of
gulls to Surtsey.

100

DISCUSSION

Surtsey has given unique opportunity for the
study of primary lichen colonization on a pristine
island. Although several volcanic islands can be
found throughout the world, Surtsey is the only
one where lichen succession has been monitored
since it appearance. The island Krakatau has some
similarity to Surtsey but its location in the tropics
makes all comparison difficult.

How were the lichens transported to the island?

For most of the 87 lichen species recorded on
Surtsey the travel route to the island is unknown,
especially those with very local or scattered distri-
bution. However, the data obtained from the 40
years monitoring allows some speculations on the
topic for a number of species. It is most likely that
the most successful colonizers in the lava fields
were transported by air currents. It is the only way
that can explain the simultaneous appearance of
their initial stages almost all over the lava fields
where suitable conditions were present. This ap-
plies to Placopsis gelida, Psilolechia leprosa, Stereo-
caulon capitellatum and S vesuvianum. (see distribu-
tion maps in Kristinsson 1974). Local spread after
their first appearance can be excluded for at least
two of the species (Placopsis gelida and Stereocaulon
vesuvianum) because they were sterile and without
soralia for several of the first years eliminating that
possibility.

Dispersal by air currents probably also applied
to Trapelia coarctata, which early colonized rocks
in close vicinity of the steam holes. The limited
distribution seen on distribution maps from 1973
(Kristinsson 1974) reflected mainly the limited oc-
currence of steam condensating on bare rock, the
most suitable habitat for that lichen. Another li-
chen that hypothetically could have been dispersed
by air currents is Acarospora smaragdula. Its distri-
bution throughout the island rather early supports
this. However, the species preferred the elevated
margin of the craters, and protruding lava peaks
and that may suggest an alternative, i.e. the role of
small birds that tend to rest on these tops in the
lichen’s dispersal.

Several species have most likely been dispersed
to Surtsey by birds. The best evidence is provided
by the colonization history of Xanthoria candelaria,
the lichen which had its first colonization in the
splashing zone of the experimental water tubs that
the gulls used for bathing (see under that species,
and also Kristinsson 1974). For most of the other
species colonizing only the rocks in the gull colony,
transport by gulls seems to be the most acceptable
dispersal route. Certainly wind dispersal is also pos-
sible, but since few of these species have been seen
in the isolated nesting places of fulmars found in
small lava outlets in the slopes of the large crater
cones, is seems to be less important than dispersal
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by gulls for these species. This could apply to Leca-
nia subfuscula, Lecanora sp., Xanthoria parietina and
probably also Phaeophyscia orbicularis, Physcia caesia
and Physcia tenella. Three further species (Caloplaca
verruculifera, Lecanora poliophaea, Rinodina gennarii)
are in Iceland like elsewhere confined to coastal
cliffs. This suggests two possible dispersal routes
but it cannot be distinguished between them, e.g.
by birds and by sea water that can be sprayed far up
from the shore on Surtsey during winter storms.

Species considered rare in Iceland

It is remarkable that many of the lichen spe-
cies known from Surtsey are considered extremely
rare, or even not present in Iceland, but still have
found their way to Surtsey. Examples of such spe-
cies are Arthonia lapidicola, Gyalidea fritzei, Gyalidea
sp., Hymenelia arctica, Lecania subfuscula, Micarea
sp., Pilophorus cereolus, P. dovrensis, Psilolechia cla-
vulifera and Trapelia involuta. Many of these spe-
cies are, however, very small and inconspicuous,
sometimes even just visible to the naked eye, and
may therefore be more frequent in Iceland than
the few records indicate for owing to the extensive
monitoring of the lichen colonization on Surtsey
it has been studied more intensely than any other
place in Iceland.

Some of the species colonizing Surtsey appear
to be ecological opportunists, they reproduce very
quickly when managing to colonize empty niches,
like on Surtsey, but retreat again as their habitat
gets colonized by stronger competitors. Such spe-
cies are likely to be rare on the mainland, exceptin
very special habitats, or only at times when similar
empty niches are created locally by volcanic erup-
tions. Such examples are Trapelia coarctata, which
spread very rapidly in the beginning where steam
escaped out from the lava, and Stereocaulon capitel-
latum which was very widely distributed throughout
the lava fields in the beginning but has become
rather rare during the last years. Still other exam-
ples are Lecania subfuscula and the presumably new
species of Lecanora, both of which very rapidly colo-
nized all rock faces in and around the gull colony,
sites that were more or less constantly traversed
by the gulls. All these species have relatively few
records in the mainland of Iceland.

Common species that have not arrived on Surtsey

Many of the most common rock lichens in Ice-
land, species that one would expect on Surtsey
sooner or later, have still not arrived there. Among
those are species like Aspicilia cinerea, Lecanora intri-
cata, L. polytropa, Rhizocarpon geographicum and Trem-
olecia atrata, which can be found on almost every
piece of rock in Iceland. The rocks on Surtsey
should provide them with plenty of suitable sites.
Even though some initial time might be needed
before they can colonize fresh volcanic rock, 45
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years is a long time. All five species mentioned
had already colonized the Hekla lava flows within
20 years of the 1947 eruption (Kristinsson unpub-
lished data from 1967 and 1968). This fact suggests
that the distance over the sea from the mainland of
Iceland to Surtsey presents a barrier for their dis-
persal. The fungal or the algal part, or both, might
have difficulties in getting to the island to establish
the symbiosis.

Furthermore, not a single Umbilicaria species has
been seen on Surtsey, whilst in the Hekla lava four
Umbilicaria species had established within 20 years
from the eruption in 1947. These were Umbilicaria
cylindrica, U. torrefacta, U. proboscidea and U. hyperbo-
rea, each represented by very small thalli. The first
three of these species are very common in the Ice-
landic lowlands and should be expected on Surt-
sey. Apart from these exceptions, the main colo-
nizing species around Hekla were the same as on
Surtsey, Placopsis gelida, Stereocaulon capitellatum and
S. vesuvianum as well as the bryophytes Racomitrium
lanuginosum and R. ericoides. As on Surtsey Acarospo-
ra smaragdula was equally frequent on top of lava
peaks (Kristinsson, unpublished data).

CONCLUSIONS

High proportion of the primary lichen coloniz-
ers on Surtsey were cephaloid. The simultaneous
lichenization in a group of adjacent cavities on the
lava surface is characteristic for the three most suc-
cessful colonists. With soil formation in the gull
colony habitat for lichens dependent on soil as spe-
cies of the genera Cladonia and Peltigera appeared
in the island which partly explains the increased
rate of lichen colonization after 1986. Sea erosion
has prevented most common sea-shore species
from establishing on Surtsey. The great success of
the two genera, Stereocaulon and Porpidia, on Surt-
sey is apparent, as 75% of all Stereocaulon and 50%
or more of all Porpidias in Iceland have already ar-
rived there, while some other large genera are ab-
sent or represented only by one or two species.

ACKNOWLEDGEMENTS

We thank UIf Arup, for help with the Lecanora
sp., and Alan Orange, for the determination of Ver-
rucaria muralis. Anders Nordin, Alan Orange and
Kristin Svavarsdéttir gave many useful comments
on the manuscript which are acknowledged.

References

Aptroot, A., Sipman H.J.M. & van Herk, C.M. 2001. Cladonia
monomorpha, a neglected cup lichen from Europe. The Li-
chenologist 33(4): 271-283.

Baldursdéttir, S. 1985. Marine og maritime likener pa nogle
klippekyster i Island. Unpublished M.Sc. thesis from Institut
for Sporeplanter, Kgbenhavns Universitet. pp 125.

101



Behre, K. & G.H. Schwabe 1970. Aus Surtsey/Island im Som-
mer 1968 nachgewiesene nicht marine Algen. Schr. Naturw.
Ver. Schlesw.-Holst., Sonderband, 31-100.

Berger, F. 2000. Beitrag zur Kenntnis der Flechten und licheni-
colen Pilze Islands. Acta Botanica Islandica 13: 69-82.

Branth, J.S.D. 1903. Lichenes Islandiae. Botanisk Tidsskrift. 25:
197-220

Duvigneaud, P. 1941. Scientific results of Prof. Dr. P. Van Oye’s
expedition to Iceland XIII. Lichens. Etude systématique et
microchimique. Biolog. Jaarboek 1941: 147-169.

Fridriksson, S., Bjarnason, AH. & Sveinbjérnsson, B. 1972.
Vascular Plants on Surtsey 1969. Surtsey Research Progress
Report VI: 30-33.

Fryday, A.M. 2005. The genus Porpidia in northern and western
Europe, with special emphasis on collections from the Brit-
ish Isles. Lichenologist. 37: 1-35.

Ihlen, P. G. 2004. Taxonomy of the non-yellow species of Rhizo-
carpon (Rhizocarpaceae, lichenized Ascomycota) in the Nordic
countries, with hyaline and muriform ascospores. Mycologi-
cal Research 108: 533-570.

Johannsson, B. 1968. Bryological observation on Surtsey. Surt-
sey Research Progress Report IV: 61.

Jonsson, S. & Gunnarsson, K. 2000. Seaweed colonisation at
Surtsey, the volcanic island south of Iceland. Surtsey Re-
search Progress Report XI: 59-68.

Kristinsson, H. 1970a. Report on Lichenological Work on Surt-
sey and in Iceland. Surtsey Research Progress Report V: 1.
Kristinsson, H. 1970b. Flecthenbesiedlung auf Surtsey. Schrif-
ten des Naturwissenschaftlichen Vereins fiir Schleswig-Hol-

stein, Sonderband Surtsey, Island, 29-30.

Kristinsson, H. 1972. Studies on Lichen Colonization on Surt-
sey 1970. Surtsey Research Progress Report VI: 77.

Kristinsson, H. 1974. Lichen Colonization on Surtsey 1971-
1973. Surtsey Research Progress Report VII: 9-16.

Kristinsson, H. 1999. The 12" meeting of the Nordic Lichen
Society in Eidar, Iceland 1997. Graphis Scripta 11:13-22.

102

Kristinsson, H. & T. Ahti 2009. Two new species of Cladonia in
Iceland. Bibliotheca Lichenologica 99: 281-286.

Lamb, M. 1977. A Conspectus of the Lichen Genus Stereocaulon
(Schreb.) Hoffm. J. Hatt. Bot. Lab. 43: 191-355.

Magntsson, B. & Magnisson, S.H. 2000. Vegetation succession
on Surtsey, Iceland, during 1990-1998 under the influence
of breeding gulls. Surtsey Research Progress Report XI:
9-20.

Magnusson, S., Sveinbjornsson, B. & Fridriksson, S. 1970. Tem-
perature Measurements and Location of Thermal Areas on
Surtsey Summer 1970. Surtsey Research Progress Report VI:
82-84.

Moberg, R. 2002. Physcia. Nordic Lichen Flora 2: 33-38.

Moberg, R. & Carlin, G. 1996. The genus Placopsis (Trape-
liaceae) in Norden. Acta Univ. Ups. Symb. Bot. Ups. 31(3):
319-325.

Santesson, R., Moberg, R., Nordin, A., Tgnsberg, T. & Vitikai-
nen, O. 2004. Lichen-forming and lichenicolous fungi of
Fennoscandia. Museum of Evolution, Uppsala University.
pp- 359.

Savic, S., Tibell, L., Gueidan, C. & Lutzoni, F. 2008. Molecular
phylogeny and systematics of Polyblastia (Verrucariaceae, Eu-
rotiomycetes) and allied genera, Mycological Research 112:
1307-1318.

Sliwa, L. 2007a. A revision of the Lecanora dispersa complex in
North America. Polish Botanical Journal 52(1): 1-70.

gliwa, L. 2007b. Lecanora semipallida, the correct name for L.
xanthostoma, and a reappraisal of L. flotoviana (Lecanoraceae,
Ascomycotina). Polish Botanical Journal 52(1): 71-79.

Svane, S.J. & Alstrup V. 2004. Some lichenicolous fungi from
Iceland. Acta Botanica Islandica. 14: 53-58.

Wirth, V. 1987. Die Flechten Baden-Wurttembergs. Eugen Ul-
mer GmbH & Co. Stuttgart. pp. 528.

Surtsey Research (2009) 12: x—x, www.surlsey.is




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 318
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 318
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


