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1NTRODIJC:TION 
Moss was first found on Surtsey, in two loca- 

tions, in the year 1967 (Jbhannsson, 1968). This 
situation prevailed during 1968, and it was not 
until 1969 that moss was found to any significant 
degree (Bjarnason and Fridrilisson, 1972). The  
distribut.iorr map For that year showed that moss 
had been found in 29 of the island's quadrats. I n  
1970 the distributioil was even greater (Frid- 
riksson et al., 1970), at which time it was thus 
clear that the island had I'inally been colonizetl 
by rnosses. IJrltil this year, observations had bee11 
somewhat at random anci directed solely at col- 
lecting samples of moss S'or analysis and keeping 
track of' general distribution. 

From 1969 to 1970 the number of rnoss species 
more tha i~  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 islaizd's rrloss flora. I t  was therefore de- 
cided to organize a careful and systematic in- 
vestigation of the island in 1971. A divisiorl o f  
the island into quaclrats (Fridriksson et al., 1968) 
formed the basis of; this research, and each and 
every quadrate ( 1 0 0 ~ 1 0 0  m) was investigated 
separately. This metllocl produced a picture not 
only of general distribution bnt also af species 
count and the spread of each individual species. 

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

RESEARCH PROCEDURES 
1971: A careful search lor mosses was made in 

all quadrats of the lava. I t  was consiclered un- 

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

.All exception, however, was made in those 
quadrats containing ftxrnaroles (such as 1- 12 and 
H-13). I t  tvas customary to confine the search for 
mosses to one quadrat at a time, and to cover 
this area thoroughly. T h e  distribution of species 
identified on the spot was recorded on a chart, 
whereas samples of  other species were taken f'or 
laboratory ideritiliicatio~i. A drawback o f  the 
sampli~.~g 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. T h e  procedure established earlier 
(Fridriksson et al., 1970) was used to determine 
general distribution. An aerial photog~aph, with 
the quadrat boundaries drawn in, and a compass 
were used in determining location withirl a quad- 
rat. I n  making up the maps sliowing 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 I.) 

1972: T h e  area in question was combed in the 
same manner as in 197 1. Collection procedures, 
however, were modified so that each sample was 
kept in a special container designated by a cata- 
logue number and a qiiatirat number. For each 
species that was found in a quadrat, the invest- 
igators noted the extent of coveraie 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, anci were designated by a 
number that was used later for cataloguing pur- 
poses. T h e  following categories were used: 



1. Perpendicular lava cliffs in hollo~\rs and narr- CONCLUSIONS 
ow crevices. General distribution: Between 1970 arid 197 1 

the general distribution of mosses increased con- 
2. Moist sand in caverns shaded by a lava forma- 

siderably on the island, but further increase be- 
tion, from which water drips onto the sand. 

tween 1971 and 1972 was little. T h e  clearest over- 
3. A thin layer of tepllra on a lava surface; lully view of these trends will be obtained by compar- 

exposed arid unaffected by fumaroles. ing the attached distribution maps with that - 
from the year 1970 (Fridriksson et al., 1972). 

4. Same as Habitat 3, but affected by fumaroles. 
T h e  maps show that the maill increase in the 

5. Naked, exposed lava surface without sand. rrloss distribution occurred in the west, especially 
in 1971. Most of this area is on the slopes 

6. Hollows tvith sancly bottoms, moist and 
south of S~ l r tu r  11, that is, in quadrats 1-6 and 

somewliat shaded. T 8-9, IC 6-10, I, 6-9, and M (i-9. In  this area the 
7. Narrow cracks in lava, filled with sa~id.  lava is very rough, 50% to 907, covered 

with volcanic ash (cf Fridriksson, Magn~isson, 
8. Moist shaded sand, warm from fumaroles. 

and Sveinbj6rnsson, 1972, p. (52). T h e  area is 
9. Sand-covered lava, fully exposed. very dry, with caverns and small overhangings 

that provide good conditions for moss vegetation. 
10. Sand on a lava slope, partly shaded, more , 

The species Racomitriz~m canexens grew in this 
rnoist than in Habitat 9. 

newly colonized area in very small and widely- 
11. Moist, naked, arid shaded lava slopes. scattered patches, and was responsible for the in- 

crease in distribution between 1971 and 1972 in 
12. Sand at the bottom ol cieep and iiarrow 

quadrats J 5-6 and K 5-6. Mounds of volcaliic 
cracks in the lava; shaded. 

ash limit the spread of moss to the north, since 

Cover was estimated as the average Lover of 
the species in its habitat, which was determined 
wit11 the use of a steel frame (25x25 cm) that 
contained a wire mesli with ten equal squares. 

Cover was recorded in percentage, arid the 
symbol + was used to designate cover less than 
1%. In  calculati~lg the average cover for each 
species in the quadrats, + was counted as 0.2% 
cover. 

Information about a species' Lrequency o f  occ- 
urrence in a quadrat was obtained later rvhen 
the data was compiled. (Table I.) 

In addition to the above-mentioned details, 
investigators noted which specie5 lvere found 
with caps~iles and gernrnae. 

moss is not able to take hold there. 
A minor coristrictiorl appears to l~ave  deve- 

lopeci 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 
l~oundaries 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 O F  MOSS SPECIES IN SURTSEY 
FROM 1967-1972 

Tlle two first columns in the list show the 
distribution of each species in 1971 and 1972 
according to the following legend. 

T h e  following categories were used as criteria in + = found in 1 quadrat 
determining the distribution symbols for each 1 =  - - 2-10 quadrats 
species in a quadrat: 

2 =  - - 11-20 .- 

I>istribli t ion  
Syrnbol 197 1 Categories 1972 Catcgories 

Species found Species found in 4 =  - - 31-40 - 

often 10 or more locations 5 =  - - 4 l o r m o r e  - 
Species f o ~ ~ n d  in Species found in 
several locations 2-9 locations T h e  six follolving columns in the list show - 
Species founcl Species found once the occurrence of each species each year fro111 

O once '67-'72. 



I.,IST OF MOSS SPEClIES IN SLJRTSEY FROM 1967-1972 
'71 '72 '67 '68 'GB "70 '71 '72 

POLYTIIICHA LES: 
A t r i chz~~n  1tirdulatun7, (I-lcdw.) Bcituv. . . . . . . . . . . . .  1 2 . .  . . . . x x x 
Pogonalzern tcmigeq-una (Hedw.) Bca~lv .  . . . . . . . . . . .  1 2 . .  . . x x x x 
I'olylrich~~ni alf~iiztinz I-Iccl~.  . . . . . . . . . . . .  + 1 . . . . . . X X 

Polytrichlezn longisetnnl Rritl. . . . . . . . . . . . . . .  + + . .  . . . . X X 

Polytrichtt?n ;Diliferte~n I l c t l ~ ~ .  . . . . . . . . . . . . . . . .  + . . . . . . . . X 

Polytriclzi~nz s$haerotlrecir~rn (Besch.) B r o t l ~ .  . . . . . .  I . . . . . . . . x 
Psilophilzrm Iaevigcttunz (Walilenb.) Lindh. . . . . . . . . . .  1 . . . , . . . . . . x 

FISSIUEN T A  LES: 
Fissidens citlictntltoitles I-lcdw. . . . . . . . . . . . . . .  . . . . . . x + . .  

IlICRANALES: 
Aongslroenlia loligifies (Sommcrf.) B. S. C:. . . . . . . . . . . . .  I . . . . x . . x 
Ceratodon prcr~~creu.~  (Hcdw.) Britl. . . . . . . . . . . .  4 5 . . x Y x x 
I~icl~odoi~tizern fiellticiclunz (I-Ictfw.) Schirnp. . . . . . . . . . .  2 3 . . . . . . x x x 
Ilicra~lell(~ crisfin (I-lcdw.) Scltimp. . . . . . . . . . .  2 2 x x x x x 
Dicrn7zella l~elero~ncrll(t (Med~v.) Sellimp. . . . . . . . . . .  + . .  . . . . . . x 
IIicrtr?lella scltrrberianr~ (I-ledw.) Setlimp. . . . . . . . . . .  . . . . . . x + . .  
Ilicmnella srrbrelata (I-Ietlw.) Schilnp. . . . . . . . . . . . . .  + . , . . . . x 
L)icrrrnelIc~ varia (I-ledw.) Schimp. . . . . . . . . . . . . .  + 1 . . . . . . X X 

Dicrnizouieisit~ cr is~) t~ la  (Hedw.) 1,iildb. . . . . . . . . . . .  I . . . . . . . . . . x 
T)islicliizi~n cnf~il laceun~ (I-Ietlw.) B. S. G .  . .  . . .  -I- 1 . . . . . . . . x x 
Uilriclizrin c ) r l i i zd r i~~~n~~  (I-Icdw.) Grout .  . . . . . . . . . . . .  1 . . . . . . . . . . x 
Di tr ic l~ t i~n  ltt?terorn~all~~m (I-Icdw.) Rritt.  . . . . . . . . . . .  + . .  . . . . . . . . x 
0nch0~~1zor?~.s nirens (kIct11v.) I3ritl. . . . . . . . . . . . .  + + . , . . . . X X 

POT TIALES: 

Bnrbielu jitllax I-lcdw. . . . . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . x 
Rarhrrla irlt~nndoplziln C. Mtrell. . . . . . . . . . . .  . .  + . .  . . . . . . . . x 
Bnrhuln recnrviroslra (EIedw.) 1)ix. . . . . . . . . . .  I 1 . . . . x x 
Barbula ~~~tgtciczrlnta I-fedw. . . . . . . . . . . . . . . . . . .  + . .  . . . , . . . . x 

Tjarbula vinen1i.p Brid. var Cpli9~rlrica (Tayl.) Bor~l .  . . . . . . . .  . . . . x f . .  
Enccaly$la ciliain I-Icclw. . . . . . . . . . . . . . . . .  f 1 . . . . . . X X 

I?nm2ypfa sp. . . . . . . . . . . . . . . . . . . . . . . . . .  + . . . . . . x . .  
Trichostonaum braclaydontitr 117 Rrucll. . . . . . . . . . . . .  f . .  . . . . . . . . x 

C;IIIMMIALES: 
Gr i~ t t~n ia  c~pocnrf~a IIcrlw. . . .  . . . . . . . . . .  1 4 . . . . . . . . x x 
Grin7,mia nzc~rilinaa T u r n .  . . . . . . . . . . . . . . . . . .  + 1 . . . . . . . . X X 

Griwl?~r ia stricia T i ~ r n .  . . . . . . . . . . . . . . . . . .  I 5 . . . . . . . . x x 
Grinznzia torquala I-Iornsch. . . . . . . . . . . . . . . . . .  1 . . . . . , . . . . x 
Iiacoitzilrium ca?lescens (Hedw.) Brid. . . . . . . . . . . . .  5 5 . .  . . x x X X 

Xaconaitrium Iaeterostichrent (I-Ietlw.) Brid. . .  + . .  . . . . . . x 
var. surletic~en~ (1'11nck) Gront. . . . . . . . . . . . . . .  

Knt:onlitriztn~ lanzegi?roslrnz (Heclw.) Urid. . . . . . . . . . .  5 5 . . . . . . x x x 
PUNA RTALES: 

Fzenaricx hygrontetrica 1-Ieclw. . . . . . . . . . . . . . . .  5 5 x x x x x x 
BRYALES: 

Anzplzidintnz la@$o~zicunt (I-ledw.) Scllimp. . . . . . . . .  . .  + . .  . . . . . . . . Y 

Anolnobryteni, filiforme (Dicks.) Husn.  . . . . . . . . . . . .  + 1 . . . . x x 
Aulaconzni~rrn f)czlttsl?.e (I-ledw.) Schwaegr. . . . . . . . . . .  + . .  . . . . . . . . x 
Bartmnzici ifhyf?lzylla Bricl. . . . . . . . . . . . . . . . .  1 3 . . . . . . . . Y x 
m y  tl71L Spp. . . . . . . . . . . . . . . . . . . . . . . . .  5 5 . . X X X X X 

Bryum algovicurn Sencltn. . . . . . . . . . . . . . . . . . .  + 1 . . . . . . . . x x 
B r ) ~ t i n ~  urclictttn (I<. Br.) U. S. G.  . . . . . . . . . . . . . .  1 1 . . . . . . . . x x 
n~ l l tn  urge~zte t~m FTedw. . . . . . . . . . . . . . . . . .  2 3 x x x x x x 
Ury~tnz ccrlofilryllt~n~ I<. Br. . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . x 
Rry u n ~  Itlinggraeffii Schi~np.  . . . . . . . . . . . . . . . . . .  + . .  . . . . . . . . x 
Blyzttn $allens Sw. . . . . . . . . . . . . . . . . . . . .  I 1 . . . . . . x x x 
Brytr~~r f~allesceirs Schwaegr. . . . . . . . . . . . . . .  1 . . . . . . , . x 
U ? y i ~ n ~  stenotrichum C .  Muell. . . . . . . . . . . . . . . . .  2 5 . . . . . . . . x x 
L,eptobryzlnz 11yriforn7e (EIetlw.) Wils. . . . . . . . . . . . .  2 4 , . . . x x x x 
Ad?zi~rrn I L O ~ ~ I L I ~ L  I-Iedw. . . . . . .  . . . . . . . .  1 1 . . . . . . . . x x 
Plziolonotis spp. . . . . . . . . . . . . . . . . . . . . .  3 5 . . . . . . x Y x 
Plziloizotis fo?ztc~~ta (I-ledw.) Urid. . . . . . . . . . . . . . . .  I . . . . . . . . x 
Plagionzninnr cz~s$irlatzcir~ (I-Iedw.) Kop. . . . . . . . . . . .  1 . . . . . . . . . . x 
I'olrlicr nn~roti~rn (Hcdw.) 1,ocske var. tleci$ien.s Loeskc . . + . . . . . . . . x . . 



Pohlia crt~cla (I-Ieclw.) Lindb. . . . . . . . . . .  

. . . . . . . . . . . .  Pohlic~ proligera ICinclb. 
Pohlin schleicheri Crum. . . . . . . . . . . . .  

Polzlin wnlzlerzbergii (Web. Se Mohr.) Andr. . . . .  

HYPNALES: 
rlnzblystegizcnz serl~ens (I-Ieclw.) B. S .  G.  . . . . . .  

Rrnchytheciurrc albicans (I-Iedw.) 13. S .  G. . . . .  

Bracliyt lzeci~~~n rivulare B. S. B. . . . . . . . .  

Nruchytheciz~~te snlcbros~611c (Web. & Mohr) I3. S .  G. 
Cc~lliergo9z slmtni~zezotz (Brid.) ICincIb. . . . . .  

Ca?~z.l,ylil~rr~ polygamz~rn (B. S .  G.) C. Jcns. . . . .  

11rei)anocladzrs rrdlrnczls (I-iedw.) Warnst. . . .  

Drepai~oclnrlus z~t~ci?~atzcs (Hedw.) MTarnst. . . . .  

Ilyf~nton lindbergii Mitt. . . . . . . . . . . . .  

Isopterygizi~tz ~~zrlchell~itic (Hedw.) Jacg. ik S a ~ ~ c r b .  
Iihylirlintlelfihus sq?~arroszis (I-Teclw.) Warnst. . .  

MARCE-IANTIALES: 
I\/iarchci?ilicl l)olyt7zorfihn I, .  

,J UNGE RMANNIA LES: 
Ceplltrloziella sp. . . . . . . . . . . . . . .  

.Sccrpn?cirr sp. ( c ~ ~ r l a  or scaitrlica) . . . . . . .  

.So/etios/ortza s l ~  (Alrovirerr.r 01 .  ~>rrr~ciltr~n) . . .  

1,IST 01; SPEC;IES 
A great increase of species has occnrrecl since 

1970. In  that year 16 species were liriown to exist 
on tlie island (cf. Fridriksson et al., 1972). When 
samples f'rom the sumrner of 1!171 11ad been ana- 
lyzecl, the nnmber of known species had risen to 
37, that is, an increase of 20, or more than half 
tlie total number. All these new species were rare 
that year, except Bryt1,m stenotrich7~m, which in 
all prol~ability had arrived on the island earlier, 
but specimens of: which had not been identified 
as a distinct species as the f3-uitirig boclies had not 
developed until 1971. All specimens had, up to 
this point, beein recorded as Rryurn spp. 

I t  is signif'icant that the first liverrvort species 
to be detected on Surtsey, i\/larch,anticn polyrnor- 
pha, was among these new species. 'Two or three 
sniall individuals of this species were fouiid on 
a rock in a moist hollorv of a cavern in quadrat 
0-17. After all the samples collected in the sum- 
mer of 1972 had been identified, the number O F  
species had risen to 72, or twice the number 
noted ill 197 1. 1,ike the new species identil'ied 
in 197 1,  the new species in 1972 were all rare, 
- found only in a f:ew places. 

Three nerv liverworts were added to the list of 
known species, but it did not prove possible to 
assign them to a species .cvith ally certainty. They 
are species of the genera Cephaloziella, Scaf~ania, 
and Sole?zosloma, all of which belong to the 
order Je~ngermanniales. T h e  Scapania species is 
a member of either S, scnndica or S .  curla, where- 
as the Solenoslorna species belongs either to S. 
atrovirens or S. pz~milelm. 

Reference to the accompanying list discloses 
that: two species that were observed in 1970 ant1 
1!)72 were not found in 1971. These are the 
species Aongslrocm,ia 1,ongipes arid Brachythec- 
irim Salebroslsm. Both were found in one place 
in 1970; in 1972 cfne forrner was f'o~lncl in two 
quadrats, the latter in eight. This indicates that 
110th species were present in 1971, btit went un- 
detected. This is particularly true of' the latter 
species. 

In 1972 three species on the 197 1 list, Fissi- 
dens adiunthoides, llicranellu sch,reberiana, and 
Poh,lia annolina, were riot rediscovered. There is 
reason to believe that F. cx.dicx.n~t1zoide.s has died 
out  on the island, in vielv of the Fact that its 
precise locatioli was known, that is, a small cave 
in I,-12, ~vhere stearri emission and optimum con- 
ditions were present, 111 1972 the stearn emission 
hacl ceased and a great cleal of sand had blown 
in, so that the rnoss eventually dried up  and 
perislied for the n~ost  part. 

T h e  other two species are probably still sub- 
sisting, althougll there rvas no trace of thern, but 
it is of course never possible, in terrain like that 
of Surtsey, to make a corroborative search. Thus, 
whatever rare species are fiound each year is 
largely a matter of coincidence. T h e  species 
B r y u m  kllrzgraeffii Schimp., which was discover- 
ed in quadrat H8 at a tephra fumarole, had not 
previously been founcl in Iceland and is tlnere- 
fore new to the region. 



Species: : Racmstrium- c a a c m  mu/ I Brid 

Distribution of moss speckas 1971. 

s p e c i e s : - & y ~ r n - ~ p -  - -- - - -- 

Distribulion of moss species 1971. 

spec ies :_E&uio  & q r m i r ~ k  H c d u  

I - - - U a - U - I _ . - I I I _ _ L _ U  

Drstrrbufion of moss species 1971. 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 "  
1 1 1 1 1 1  

Distribution of moss species 1972 

specie s:&rzaua hurorwefnc~ && , , 

D~sfrrbufion of moss species I972 



Distribution o f  moss species 1971. 

species:&rptadan - ld r~~ds&hu~&id  

Distribution of  moss species 1971. 

~ p e c i e s : G r i m &  strid& - 2 h 5  -- 

L A -  L L U - L  _ 1 1 -  L-1-1- i li_J 

Distribution of moss species 1972 

~ p e c i e s : _ C * p y ~ ~ e ~ ~ ~ d d & I d  

Distribution of moss species 1972. 

~Pecies:-Gumm~~-~tr lda~_Twa -- 

Distribution of  moss species 19 71. 

5 0 

Distribution of moss specles 1972 



Distribution of moss specles 1971. 

~ p e c i e s : - f ? ~ h i l m t i ~  JEP- -- - - -- 

Distribution of moss specles 1971. 

S p e c i e s : p a h l , n  llcud&Atfe&lf.indh._ 

Distribution of moss species 1971.  

Distribution of moss species 1972. 

Distribution of moss specles 1972 

species:- P a h ~ a c r ~ l d ~  &'~$uLI_~:Lc,&- - 

Distribution of moss species 19 72.  



Distribution of  moss specles 1971. 

~ p e c i e s : L p r a b r y u . m  pyu~wm HddU{ls 

Disfribution of  moss species 1971. 

Distribution of  moss specles 1972 

~ p e c i e s : L & b r p m  pyrd~&& 

Distribufion of  moss specles 1971. 

5 2 

Distribution of moss specles 1972. 














