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INTRODUCTION

Moss was first found on Surtsey, in two loca-
tions, in the year 1967 (Jéhannsson, 1968). This
situation prevailed during 1968, and it was not
until 1969 that moss was found to any significant
degree (Bjarnason and Fridriksson, 1972). The
distribution map for that year showed that moss
had been found in 29 of the island’s quadrats. In
1970 the distribution was even greater (Frid-
riksson et al., 1970), at which time it was thus
clear that the island had finally been colonized
by mosses. Until this year, observations had been
somewhat at random and directed solely at col-
lecting samples of moss for analysis and keeping
track of general distribution.

From 1969 to 1970 the number of moss species
more than doubled, increasing from 6 to 16. This
fact, in addition to a great jump in distribution
pointed to the need for more exact observation
of the island’s moss flora. It was therefore de-
cided to organize a careful and systematic in-
vestigation of the island in 1971. A division of
the island into quadrats (Fridriksson et al., 1968)
formed the basis of this research, and each and
every quadrate (100100 m) was investigated
separately. This method produced a picture not
only of general distribution but also af species
count and the spread of each individual species.

In 1972 it was decided to carry out the same
kind of investigation of distribution but to in-
clude observation of the habitat choice of the
species and their covaregae in these habitats, and
thereby attempt to discover-which species were
found together in communities and which species
were typical for these communities.

RESEARCH PROCEDURES
1971: A careful search for mosses was made in
all quadrats of the lava. It was considered un-

necessary to make such a careful search on that
part of the island consisting of volcanic ash and
sand, since moss does not yet appear to thrive in
such environments.

An exception, however, was made in those
quadrats containing fumaroles (such as I-12 and
H-13). It was customary to confine the search for
mosses to one quadrat at a time, and to cover
this area thoroughly. The distribution of species
identified on the spot was recorded on a chart,
whereas samples of other species were taken for
laboratory identification. A drawback of the
sampling procedure was the way in which all
samples from the same quadrat were collected in
one box, which prevented a means of ascertain-
ing a species’ frequency of occurrence in each par-
ticular quadrat. The procedure established earlier
(Fridriksson et al., 1970) was used to determine
general distribution. An aerial photograph, with
the quadrat boundaries drawn in, and a compass
were used in determining location within a quad-
rat. In making up the maps showing general dis-
tribution for each species, a species was assigned
to one of three groups according to its frequency
of occurrence in that quadrat. (See Table 1.)

1972: The area in question was combed in the
same manner as in 1971. Collection procedures,
however, were modified so that each sample was
kept in a special container designated by a cata-
logue number and a quadrat number. For each
species that was found in a quadrat, the invest-
igators noted the extent of coverage and the
habitat at the first ten discovery sites in the quad-
rat. If the species was found in ten or fewer
spots, then its coverage and habitat were noted
at each location. Habitats were described as soon
as they were observed, ana were designated by a
number that was used later for cataloguing pur-
poses. The following categories were used:



1. Perpendicular lava cliffs in hollows and narr-
OW Ccrevices.

2. Moist sand in caverns shaded by a lava forma-
tion, from which water drips onto the sand.

8. A thin layer of tephra on a lava surface; fully
exposed and unaffected by fumaroles.

4. Same as Habitat 3, but affected by fumaroles.
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Naked, exposed lava surface without sand.

6. Hollows with sandy bottoms, moist and
somewhat shaded.

7. Narrow cracks in lava, filled with sand.
8. Moist shaded sand, warm from fumaroles.
9. Sand-covered lava, fully exposed.

10. Sand on a lava slope, partly shaded, more
moist than in Habitat 9.

11. Moist, naked, and shaded lava slopes.

12. Sand at the bottom of deep and narrow
p
cracks in the lava; shaded.

Cover was estimated as the average cover of
the species in its habitat, which was determined
with the use of a steel frame (2525 cm) that
contained a wire mesh with ten equal squares.

Cover was recorded in percentage, and the
symbol 4 was used to designate cover less than
19,. In calculating the average cover for each
species in the quadrats, + was counted as 0.2%,
cover.

Information about a species’ frequency of occ-
urrence in a quadrat was obtained later when
the data was compiled. (Table I.)

In addition to the above-mentioned details,
investigators noted which species were found
with capsules and gemmae.

TABLE 1

The following categories were used as criteria in
determining the distribution symbols for each
species in a quadrat:

Distribution

Symbol 1971 Categories 1972 Categories

Species found in

10 or more locations
Species found in
2—9 locations
Species found once

Species found
® often
Species found in
O several locations
Species found
O once
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CONCLUSIONS

General distribution: Between 1970 and 1971
the general distribution of mosses increased con-
siderably on the island, but further increase be-
tween 1971 and 1972 was little. The clearest over-
view of these trends will be obtained by compar-
ing the attached distribution maps with that
from the year 1970 (Fridriksson et al., 1972).

The maps show that the main increase in the
moss distribution occurred in the west, especially
in 1971. Most of this area is on the slopes
south of Surtur II, that is, in quadrats J-6 and
] 89, K 6-10, L. 6-9, and M 6-9. In this area the
lava is very rough, 509, to 909, covered
with volcanic ash (cf Fridriksson, Magnusson,
and Sveinbjornsson, 1972, p. 62). The area is
very dry, with caverns and small overhangings
that provide good conditions for moss vegetation.
The species Racomitrium canescens grew in this
newly colonized area in very small and widely-
scattered patches, and was responsible for the in-
crease in distribution between 1971 and 1972 in
quadrats J 5-6 and K 5-6. Mounds of volcanic
ash limit the spread of moss to the north, since
moss is not able to take hold there.

A minor constriction appears to have deve-
loped on the southeastern coast from 1971 to
1972, and is probably the result of coastline eros-
ion and, as a consequence, increased proximity
to the sea.

Although the rate of change in the distribution
boundaries was slower in 1972 than in the pre-
vious year, this does not mean that propagation
in moss areas came to a halt, since the general
coverage of moss steadily increases from year to
year.

LIST OF MOSS SPECIES IN SURTSEY
FROM 1967—1972
The two first columns in the list show the

distribution of each species in 1971 and 1972
according to the following legend.
+ = found in 1 quadrat
l= - - 2-10 quadrats
2 = - —11-20 —
8 = — ~21-30 ~
4 = —~ = 3140 -~
5 = ~ — 41 or more —

The six following columns in the list show
the occurrence of each species each year from

"67-"72.



LIST OF MOSS SPECIES IN SURTSEY FROM 1967—1972

POLYTRICHALES:
Atrichum undulatum (Hedw.) Beauv.
Pogonatum wurnigerum (Hedw.) Beauv. ..
Polytrichum alpinum Hedw.
Polytrichum longisetum Brid,
Polytrichum piliferum Hedw.

Polytrichum sphaerothecium (Besch.) onth
Psilophilum laevigatum (Wahlenb.) Lindb. ..

FISSIDENTALES:
Fissidens adianthoides Hedw,
DICRANALES:

Aongstroemia longipes (Sommerf) B. 8. G. ..

Ceratodon purpureus (Hedw.) Brid.

Dichodontium pellucidum (Hedw.) Schimp. ..

Dicranella crispa (Hedw.) Schimp. ..
Dicranella heteromalla (Hedw.) Schimp.
Dicranella schreberiana (Hedw.) Schimp.
Dicranella subulata (Hedw.) Schimp.
Dicranella varia (Hedw.) Schimp.
Dicranoweisia crispula (Hedw.) Lindb. ..
Distichium capillaceum (Hedw.) B. S. G.
Ditrichum cylindricum (Hedw.) Grout, ..
Ditrichum heteromallum (Hedw.) Britt.
Onchophorus virens (Hedw.) Brid, ..
POTTIALES:
Barbula fallax Hedw.
Barbula ichmadophila C. Muell
Barbula recurvivostra (Hedw.) Dix,
Barbula unguiculata Hedw.

Barbula vinealis Brid. var Cylindrica (Tayl) Boul

Lnealypla ciliata Hedw.

Encalypta sp.

Trichostomum I)mchydanlwm Bmch
GRIMMIALES:

Grimmia apocarpa Hedw. ..

Grimmia maritima Turn. ..

Grimmia stricta Turn.

Grimmia torquata Hornsch.

Racomitrium canescens (Hedw.) Bnd

Racomitrium heterostichum (Hedw.) Brid.

var. sudeticum (Funck) Grout.

Racomitrium lanuginosum (Hedw.) Bud
FUNARIALES:

Funaria hygrometrica Hedw.
BRYALES:

Amphidium lapponicum (Hedw.) Schimp.

Anomobryum filiforme (Dicks.) Husn, ..

Aulacomnium  palustre (Hedw.) Schwaegr.

Bartramia ithyphylla Brid.

Bryum spp.

Bryum algovicum Sendtn .
Bryum arcticum (R. Br) B. S. G. ..
Bryum argenteum Hedw.

Bryum calophyllum R, Br. ..

Bryum klinggraeffii Schimp.

Bryum pallens Sw. .

Bryum pallescens Schwaegr.

Bryum stenotrichum C. Muell. ..
Leptobryum pyriforme (Hedw.) Wils.
Mnium hornum Hedw.

Phiolonotis spp. .

Philonotis fontana (Hedw) Bud
Plagiomnium cuspidatum (Hedw.) Kop.

Pohlia annotina (Hedw.) Locske var. de(zpzem Loeskc
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Pohlia cruda (Hedw.) Lindb.
Pohlia proligera Kindb.
Pohlia schleicheri Crum, A
Pohlia wahlenbergii (Web. & Mohl) Andr. .
HYPNALES:
Amblystegium serpens (Hedw.) B. 8. G. ..
RBrachythecium albicans (Hedw)) B. S. G.
Brachythecium rivulare B. S. B. . .
Brachythecium salebrosum (Web. & Mohr) B S. G. -
Calliergon stramineum (Brid)) Kindb,
Campylium polygamum (B. S. Gy C. Jens. ..
Drepanocladus aduncus (Hedw.) Warnst,
Drepanocladus uncinatus (Hedw.) Warnst.
Hypnum [lindbergii Mitt. .
Isopterygium pulchellum (Hedw.) ]acg & S'lll(,ll). .
Rhytidiadelphus squarrosus (Hedw.) Warnst.
MARCHANTIALES:
Marchantia polymorpha L.
JUNGERMANNIALES:
Cephaloziella sp. S
Scapania sp. (curta or scan(lzru)
Solenostoma sp. (dAtrovirens or pumilum)

LIST OF SPECIES

A great increase of species has occurred since
1970. In that year 16 species were known to exist
on the island (cf. Fridriksson et al., 1972). When
samples from the summer of 1971 had been ana-
lyzed, the number of known species had risen to
87, that is, an increase of 20, or more than half
the total number. All these new species were rare
that year, except Bryum stenotrichum, which in
all probability had arrived on the island earlier,
but specimens of which had not been identified
as a distinct species as the fruiting bodies had not
developed until 1971. All specimens had, up to
this point, been recorded as Bryum spp.

It is significant that the first liverwort species
to be detected on Surtsey, Marchantia polymor-
pha, was among these new species. Two or three
small individuals of this species were found on
a rock in a moist hollow of a cavern in quadrat
0-17. After all the samples collected in the sum-
mer of 1972 had been identified, the number of
species had risen to 72, or twice the number
noted in 1971. Like the new species identified
in 1971, the new species in 1972 were all rare,
— found only in a few places.

Three new liverworts were added to the list of
known species, but it did not prove possible to
assign them to a species with any certainty. They
are species of the genera Cephaloziella, Scapania,
and Solenostoma, all of which belong to the
order Jungermanniales. The Scapania species is
a member of either S. scandica or S. curta, where-
as the Solenostoma species belongs either to S.
atrovirens or S. pumilum.
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Reference to the accompanying list discloses
that two species that were observed in 1970 and
1972 were not found in 1971. These are the
species Aongstroemia Longipes and Brachythec-
ium Salebrosum. Both were found in one place
in 1970; in 1972 the former was found in two
quadrats, the latter in eight. This indicates that
both species were present in 1971, but went un-
detected. This is particularly true of the latter
species.

In 1972 three species on the 1971 list, Fissi-
dens adianthoides, Dicranella schreberiana, and
Pohlia annotina, were not rediscovered. There is
reason to believe that F. adianthoides has died
out on the island, in view of the fact that its
precise location was known, that is, a small cave
in 1.-12, where steam emission and optimum con-
ditions were present. In 1972 the steam emission
had ceased and a great deal of sand had blown
in, so that the moss eventually dried up and
perished for the most part.

The other two species are probably still sub-
sisting, although there was no trace of them, but
it is of course never possible, in terrain like that
of Surtsey, to make a corroborative search. Thus,
whatever rare species are found each year is
largely a matter of coincidence. The species
Bryum klingraeffii Schimp., which was discover-
ed in quadrat H8 at a tephra fumarole, had not
previously been found in Iceland and is there-
fore new to the region.
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Spocies:_B[yum _slenolrichum. C.Muell
3

Species:ﬁryum. wStendrichum € Muell.
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Species: Rl wahlenhorgii (Web. & Mohe) Arde.
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Species: Lieptabryum_ pyriforme (Hedw) Wils
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Species: [dhlia_wahlenbergii (Web &by Lot
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