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Lichens were first detected on Surtsey in the 
summer of 1970, ,when three species were found 
on the island, Trapelia coarcata, P laco~~s i s  gelida, 
and Stereocaulon ve su~~ ianurn  (H . Kr i s t insson 
1972). The present article deals with the re- 
sults of three visits to Surtsey, in June 1971, July 
1972 and in August 1973, when 2-3 days were 
spent there each year. 

METHODS 
Different habitats were searched for initial 

stages of lichens throughout the island by the 
aid of hand lens. Saniples were collectecl of all 
species detected in the field, Final indentifica- 
tion was carried out in the laboratory by micro- 
scope and comparison with known samples from 
the mainland of Iceland, whenever such were 
available. In certain cases chemical analysis by 
thin layer chrornatography was ~zsed to verify 
the identification. These methods have been de- 
scribed in detail by C. F. Culberson  &: H. 
Kris t insson (1 970). All species found in Surts- 
ey were nurnbered for convenience, so that even 
unidentified species could be referred to in this 
and eventually in subsequent papers. 

The  distribution of lichens in Snrtsey was re- 
corded by the aid of the local grid system of 
100x100 m squares, already used for the clisui- 
bution of vascular plants and mosses (S. Fr ib-  
riksson e t  a l .  1972). .All sqnares were visited 
at least once, and the more common lichens were 
noted in the field, but all others collected for 
later identification. 

LIST OF SPECIES 
1. Trapelia coarctata (Sm. & Sow.) Choisy (Fig. 

IA). First found in Surtsey in 1970 on the north 
facing rocky slope on the outside of the crater 
Surtur 11. It  is widely distributed around the 

craters Surtur I1 and Surtur I, arid also fonnd in 
the lava field south of Surtur 11, where steam 
emission is still efficient, but nowhere else (dis- 
tribution map, fig. 3). Under such conditio~~s its 
growth rate is very rapid. 

Trapelia coarctata forms in Surtsey light 
brown to whitish thallus of several cm in dia- 
meter. Apothecia are always present in great 
number, forlned below the thallus slxrface, and 
braking through the cortex as they get mature. 
The  apothecia are dark brown, 0.3-0.5 niln across, 
without exciple, but bordered by the ruptured 
cortex, until they get old. Epithecium and hy- 
pothecium brown, the llyrnenium 120-160 y,  the 
ascospores 12-20x7-11 p, colorless, subglobose to 
ellipsoid. 

2. Placopsis gelida (L,.) Linds. was first seen 
in 1970 in the same locality and habitat as ?'rape- 
lia coarctata. Next year it was fol~nd in several 
localities in the most recent lava flow, which was 
formed ill 1967. In contrast to Trapelia coarctata 
this species is noxu distributed throughout most 
of the lava flows independent of: the steam emis- 
sions. 

In the first stages of this lichen, scattered, 
white thalli are fo~nld distributed like clots 
through a patch of 2-10 cln2 size (Fig. IF). Their 
growth advances relatively fast, and soon snlall 
cephalodia are seen at the margin of many of 
the thallus dots. Through subsequent growth 
the thallus pieces finally coalesce and cover the 
rock surface to form an almost coherent thallus 
of the same diameter as the orginal patch (Fig. 
1B). In that stage the thallus has lobed margi11 
and is dotted with many, brown cephalodia. The 
largest thallus measured had a diameter of 6 
cm. Soredia are soon formed in round roralia 011 

the thallus surface, but 110 apothecia have been 



seen iri Surtsey, arid they are riot frequent in Ice- 
laricl either. 

3. Stereocaulon vesuvianurn Pers. appeared 
first on tlie lava fields north and northeast of 
Surtur 11 and in the northern outside slope oil 
the same crater in 1970, both habitats influen- 
ced by warm steam. In the next year (1971) it 
was seen at several localities in the lava flows 
f"rom 19(i7, where it now has a wide distribution 
independent of the steam holes. Its distribution 
extends now also to the lava of 1965 (Fig. 3), but 
it is still lacking in some parts of it. 

Stereocae~lon. -oes '~~vian?~m appears first as 
small, rounded warts (phyllocladia) scattered 
tliroughout the surface of the lava, either grow- 
ing single out of srnall air bubbles, or frequently 
concentrated along delicate surface cracks of the 
rock. For that reason it grows frequently in long 
and narrow lines (Fig. ID). T h e  phyllocladia 
are not grouped into round plots, like is the 
case with Placopsis gelida and Stereoca?llon capi- 
lellat7srn (Fig. 1E). As the growth advances, a 
dark, depressed spot appears in the center of the 
phylloclaclia, a characteristic feature of the phyl- 
locladia of S. u e s z ~ v i a n ~ ~ m .  In general the deve- 
lopment of this species is in Surtsey still at the 
stage of single phyllocladia. The growth is very 
slow, only at a few favorable sites had it in 1973 
already formed about 4 mm long, erect pseudopo- 
detia with many phyllocladia (Fig. IC). Neither 
soredia nor apothecia were seen. Even cephalodia 
have not been noticed in the Surtsey specimens, 
but in Iceland the species generally bears cep- 
halodia with either Nostoc or Stigonerna as para- 
syrnpiont, occasiorially both occurring on the 
same plant. 

4. Stereocaulon capitellatum Magn. I n  197 1 
small, more or less erect, light grey lichen lobes 
were found in different places of the lava field 
of 1967. T h e  single lobes were 1-2 mrn in dia- 
meter but growing scattered in patches of 1-3 
cm diameter. (Fig. 1E). T h e  lobes were partly 
with recurved margins, on tvhich the underside 
or the margiri broke up to form soredia. Th in  
layer chromatography of such lobes showed that 
they produced tlie same combination of com- 
pounds as found in Stereocaulon capi tel lat?~m 
and S. farinucez~rn (lobaric acid, anziaic acid and 
perlatolic acid). In  1972 and 1973 the recurved 
lobes started erect growth at favorable sites, to 
form pseudopodetia with spherical soredial 
heads, typical morphological feature of these 
same species. At the same time cephalodia with 

Nostoc were found interspersed between the 
pseudopodetia of well developed specimens. At 
present this species has almost as wide distribu- 
tion in the lava fields as S, ve.sz~vianzi,m and Pla- 
copsis gelida. It is not obvious to which oS the 
two species these young plants belong, but the 
substrate would rather indicate S. cup i t e l l a t~~m,  
since S. farinacezl,rn generally cgrows on soil. 

5 .  1,epraria incana (I,.) Ach. (L. aerr~ginosa 

(Sm.) Wigg.) In  the summer ol 1971 attention 
was paid to light green patches interspersed with 
dark green algal coats on overhanging rocks arid 
cave mouths throughout the lava tields. T h e  
light green thallus consists of one-celled green 
alga of Treboztxia type, enveloped by fungal 
hyphae. T h e  surface of the thallus is at first 
crustose, granulose-verrucurlose, but soon the to- 
tal surface breaks out into soredia. Apothecia are 
never produced or1 this thallus. 

Lepraria incuna is very common in Iceland on 
overhanging rocks or soil banks and in cave 
rnouths, and was by some earlier a~rthors called 
Lepraria latebrartirn. 

6. Acarospora. In one saniple collected on 
the north slope of Surtur I1 in 1971 there were 
some sterile thallus lobes, tvhich on better sarn- 
ples horn 1972 could be identified as Acaro- 
~pora .  In  1973 this same species was found in 
several other localities. I t  is fairly frequent on 
the margiri top of Surtur I1 and in the slope 
below the top, and i l  also occurs on bird-manured 
lava outcrops. 

T h e  thallus corisists ol' srnall squamules, about 
1 or maximal 2 lnni across, pale grey-brown to 
straw-colored, s inde or more often crowded to- 
gether, each with the lobe margin slightly re- 
curved. On older squamules there are one to se- 
veral, brown, imtnersecl apothecia. Iri section 
the hymenium measures 120-150 11, the asco- 
spores are many hundreds per ascus, 2.5-3x1.2 p. 
This species has not been identified yet, but 
could well be either A .  fzwcata or A. smaragdula. 
T h e  specimens are still too small to obtain dis- 
tinct chemical reactions indispensible for their 
identification. 

7. Bacidia. One species of Bacidia was found 
1972 in the western outside margin of Surtur 11, 
growing arriong Trapelia coarctata and Acaro- 
spora 6. Only small sample was available of this 
species, and it has not been finally identified 
(fig. 2A). T h e  thallus is areolate-verrucose, light- 
colored, pycnidia abundant, apothecia dark 



Fig  I .  A) T,r$elio coarctota from Sartsey 1972 Tha11us ivith apotl~ecia. 8) Placupsis grlidn, a spccimell collcctcd ill Surtscy 
in 1972 in a sheltered liabitat ill tlie Aa-lava from 1957. C) Stcreocarrlon vesuviai lu~~z,  psc~~dopodeiia from a slieltcrcd Ilabitai in 
the An-lava from 1957 (1973). D) Strreoco~ilos ursuv;antrri growing along a crack in lava block (1972) E) A cilrular plot of 
Slrrcoraslori capitelloliiiri on lava block. No tl1111us lobes are foancl outside tlie plot (1973). F) Two plots of Pliicop,~.ri gelido 
(eticircled), separated by a distance of 20 cm devoid of ally thall~is lobes (1973). 



brown to blackish, short stalked, concave. T h e  
hymenium measures 50-6Op, colorless, the epi- 
thecium brown, the hypotlieci~xm colorless, para- 
physae simple, with brown head at top, the spores 
liyaline, 4-celled, 20-50y long. 

8. Lecidea. At the same locality as Bacida 7, 
a species of Lecidea was also collected in 1972 
(fig. 2B). T h e  thallus is thin, light colored, 
slightly areolate, the apothecia sessile, black, 
first concave, then plane, with elevated margin. 
T h e  hynieniurn measures 100- 120p, colorless, the 
epithecum is dark brown to black, the hypo- 
thecium dark brown, the excipulum blackish 
riear the outsicle, the ascospores colorless, one- 
celled, 12- 15x7-!$. 

9. Ixcidea. Another species of- Lccidea was 
detected in a sample lrorri the western slope 
of Surtur I1 collected in 1972. T h e  thallur is 
sorediate, ochraceons, the soralia are erumpent, 
blue-grey, rourld and clearly delimited, about 0.1- 
0.3 nirn across. No apothecia vere present. An 
identification must await for better samples, and 
better knowledge of the Icelalldic species of the 
genus Lyriclea, tlian we now have. 

10. Xarithoria candelaria (L.) T h .  Fr. 'I'his 
species was seer1 in one locality both in 1972 and 
1973. Several plants were found in an ;Ires of 
I-2ni2 around a spot where an artificial plastic 
1mo1 had been set u p  as a trap for lresh water 
orgarlisnis ( M a g u i r e  1968). This species is 
foliose, but the thallus lobes are riarrow and 
more or less erect, of bright orange-yellow color. 
I t  is very cornrrion tliroughout Iceland 011 places 
where birds rest, on top of boulders, rock out- 
crops ancl fence posts. 

I I .  Arthonia. A specimen provisiorially re- 
ferred to the genus Arthonia was collected in 
1973 on exposed rock around a Iava peak in the 
Iava flow frorn 1967. Acarospora was found 011 

the top of this same outcrop, but the rock below 
the top was overgrown with Arthonia. Besides 
growing directly on rock, its tl~allus also extends 
over hardened accumulations of volcanic as11 in 
the air bubbles or1 the rock surface. T h e  thallusis 
very thin, hardly visible, the apothecia are black, 
tiny, 0.05-0.2 lnln in diameter, plane to sliglitly 
convex. T h e  hymeniurn is 40-5OP high, the epi- 
thecinm greenish black, the hypothecium 8-1 l x  
4y, inequal t~vocelled. These specimens belong 
probably to A. lafiidicola (Tayl.) Zahlbr., but the 
identification needs to be checked. 

12. Lxcanora. A fertile speciniell belong- 
ing to  the genus Lecnnora was collected in 1973 
by Skilli Magnilssori, growing on hone and dead 
straw. The  specimeri has not been identified, but 
probably belongs illto the relationship of L. varia 
arid L. conizaeoides. 

HABITATS 
T h e  lichens presently krio\vn from Surtsey 

grow in four different habitats: 
1. Rock affected by warm steam. This habi- 

tat is follnd all around the craters Surtur I and 
11. T h e  steam emanates from small holes which 
open out through tlie elevated crater margin 
or in the surrounding lava field. T h e  condensa- 
tion water from the steam keeps the surrourid- 
ing lava surface tvet. T h e  steani is b l o ~ ~ n  by tlie 
wind, so that some areas are only periodically 
exposed to the steam, but others seern to be con- 
stantly moistened by steam f'rorn the surrounding 
steam lloles at any wind direction. 

T h e  steady supply 01: water provided by tlie 
stearri is of primary significance to the lichen 
groavtli in this liabitat. Even though lichens in 
general can survive long periods without water, 
tliey stop growth as soon as they get dry, because 
they are unable to maintain water in the thallus 
at dry air conditions. T h e  speed of growtll is 
therefore directly related to the lerigtll of time 
they are kept moist. 

The  raised temperature caused by the steam 
is probably only of secondary importance. At a 
certain distance from the hole lichen growth 
rnay possibly be promoted by the raised tein- 
pemture, but around the opening their cleve- 
lop~nent is prevented by tile heat. 

T h e  most successf'ul colonizer 01' these steam 
habitats is Trapelia coarclata, which apparently 
grows ancl distributes very rapidly under these 
conditions. I t  has not been found in any other 
tiabitats in Surtsey. Wlien originally found in 
1970, it had already thousands of mature apo- 
thecia, so that local dissemination probably had 
taken place for some time in Snrtsey. Some indi- 
cations were seen for distribution by rain water 
running clown the slope. 

Another member o f  this community is Pla- 
copsis gelida, which developes well under these 
conditions, but is not dependent on the steam 
water. 

Bacidia 7, Lecidea 8, and Lecidea 9, all only 
fourid in one sample, were collected in tliis same 
habitat. Other lichens, like Stereocaulon veszl- 
vianzim and Acarospora, tvhich actually belong 
to other habitats, as will be pointed out later, 












