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In  the ecogenesis of this vol(anic island txvo 
1)iomes can clearly be distinguished: 

I .  Tlie marine litoral and sublitorial, 
2. T h e  proper surface of the island as a terre- 

strial region. (Natural inland waters do no 
longer exist there alter two shore-pools have 
beell filled up with wind-shifted tephroitc 
(1967 and 1969) ilnd a rock-pool lvas destioyecl 
by breakers.) 

In 1)oth of the biornes the early stages ol eco- 
genesis ;ire rriost clearly lriarked by cryptogarns. 
T h e  rri;~rilie litor;~l anel sul~litoral, as far as the 
substrata are fixed, has been cuvered for several 
years (S. Jcinsson 1970, M. S. Doty 1967) by a 
rapicll y gr orving vegetation which is rich in 
species. These populations of algae cover lvicle 
continuous areas. 111 tlie splaslliiig zone on sur- 
face lava early deposits of algae have clevelopecl, 
which no don111 helorig to the rriarine biome. 

111 contrast to this, the coloni~ation of tlie 
terrestrial biorne hegins in small restricted 
"oases", re~iiaining limited to these at least until 
5urrirncr 1969. Only later ;I dittuse colonization 
t an  be fol~nd which, however, also in sulnnler 
1971 is yet restricted to small favourable bio- 
topes. - T h e  striking d i f  erence hetween these 
two biornes is clue to sever;ll tactors: 

1. Belo~v the sea-level arid on lava rocks witllin 
the reach of breakers the young volcanic ma- 
terial only serves as a substraturn for the 
young vegeation, so that it is only important 
troni a tnechanical point ot view. T h e  chemi- 
cal character of the erupted matter does not 
de< isively in11 ueiice its (olonization, especially 
as a continuecl change of water dilutes any 
toxical factors below the tidal zone in a short 
tiiiie. T h e  biotic metabolism there is almost 
exclusively deterlniiled by salt-water. In con- 
trast to this the autotrophic beings i ~ i  the 
telrestrial area also with regard to the physio- 
logy oC their ~nairitenance depend upon the 

substratuni, i. e. they cleperid on ilutritive 
matter available tliere and arc exposed to its 
restraining and  toxical factors. Atrnospl~eric 
~veathering and tephroite slliftecl by wincls 
app'lrently delay considerably the elimiriatiorl 
of poisons frorn the suhstratnrn. These pro- 
I~leins have not yet been investigated in de- 
tails. 

2. Above tlie high-water rnark ;1ric1 the splashing 
zone (on srlr face lava) the development of the 
vegetation is particularly restrictecl by a per io- 
dical shortage of water, wliilst below this level 
there is no such restriction. 

3. l ' he  slliltirig of dry tephroite by wind, tvhich 
is gradtially cl i~ni~~ishing,  but up  to surnmer 
197 1 cvas clearly re( ognisablc, c liecks in se- 
veral respects any development of vegetation 
(partial or cvrnplete covering 1,y tephroite, 
Inec hanic.;~l damages). 

4. In  the marine area the natural flo~v of the 
org;tnis~ns (perennial gelrns, propagational 
orgaris, cells, vital fragments) ~ \ lh ic l~  may devc- 
lop on new substratt~m, is comparatively rni~cll 
greater than in the terrestrial area, which is 
ecologic;~lly isolated tro~rl similar biotopes. 
This difference is, Iiowevel, ol nlilior import- 
ance in cor1ip;trison with the above-meritioneel 
factors. T h e  majority of organisms arriving 
on the srriface of the island will be frustr;ttecl 
by the untavourable ecological conditions 
there. This is clearly recognizable by a corn- 
parison between the areas ol  t olonizatiori 
(particularly of mosses) and their develop- 
ment bettileen 1968 and 1971. 

Due to these conclitions the vegetation re- 
cognizable with the naked eye (apart frorn some 
Pllanerogarnes, ~vhich are not discussed here) 
seems to he restricted - until sLIrnmer 1969 - 
to the next surroundings of steam-crevices. This 
vegetation coilsists of: scarce t11rf's of mosses and 
here and there populations of algae, which are 
,just recognizable at favourable lighting as a 



greenish sl~een 011 the surface ol line ash which 
is faster1 through humidity. Numerous investiga- 
tions of s~tbstrate sarnples lroni all regions o f  the 
island (unselective erlrichmerlt cultures with 
3abstrates from all parts ot tile island and micro- 
scopic t ontiols) tonfirm that up  to that time an 
active population of algae is restrictecl rleavly 
without exceptions to these post-volcanic oase3 
ot tlie ecogeneris. But in these places the number 
of living species is extraordinarily great (in 1968 
already more than 100 3pecies). Just a few meters 
distance from these places either no algae at all 
or only single species are found in the raw cul- 
tures. It is very probable that these single find- 
ings have come out of the resting stages, 1vhic11 
originate frorri the oases and were rernoved by 
~virld, ancl more seldom by water. 

T h e  hitherto existing results of the 1969 and 
1970 irivestigationr show above all two processes: 

1. A quick increase in iiurnber of species, especi- 
ally in the oases, 

2. T h e  beginning of active population in places 
wl-iich are outside of the influence of stearri 
and, moreover, are inicroclirnatically Ia- 
voured. 

As the taxonomic analysis of the exteilsive 
material is not cornpletecl, no exact data call be 
given. In 1970 the active popnlation of the ir- 
land by algae (i. e, the quantity 01 algae deve- 
loping and increariiig there) ~vill surely turn out 
manifold i11 number of species compared t o  what 
it was in 1968. 

Thir  microtlora is largely iderltical with the 
algae-flora of Icelandic raw soils, bllt represents 
a selection 01 small and smallest forms. Such a11 
assortment leads to the assumption that it is 
mainly the atmosphere (trarirportation by wind) 
whit 11 carr ies the populating rpec ies to Sur tsey; 
this hypotl~esis is supported by various ohserva- 
tions: 

1. S~~bstra ta  exposed on the steeple of 1,andakot- 
c h ~ ~ r c l ~  in Reykjavik (summer 1970) hitherto 
contailled a ,  o. at least 3 species ~vhicll fre- 
quently appear as pioneerr at Surtsey. 

2. Those oases most exposed to ~viiid (the upper 
by-craters in Surtur I and especially Stromp- 
ur) sho~v an extremely high number of spe- 
cies. (These places are relatively seldom visited 
11y visitors to Surtsey, so that just here an nn- 
thropogene importa t io~~ is hardly probable.) 



T h e  strong enrichment in alg,~l flora in the 
last years is probably less clue to the increase in 
n u n b e r  of immigrants, but to int:reasil~g favour- 
able corlclitions for colollizatiorl offered by the 
substrates 013 Surtsey through transformation, 
binding and weathering. Through alteration by 
wind and local accumulations of fine fractions 
of ash, which is especially the case in the un- 
evenness and deepenings of the lava planes, the 
storing of rain water (protected ; ~ g ~ i n s t  quick 
evaporation) is favoured in certain places. Here, 
the developrrierlt of rrloss turfs is directly striking. 
Apart From lihacomitrium, .rvhich - as was re- 
ported frorrl Iceland - seems to prevent any 
develop~rient of algae, all moss locatiolls on Surts- 
ey were populated by soil algae (especially Ana- 
baen;t variabilis is very frequently represented). 

T h e  diffuse expansion (phase of the diffuse 
ecogenesis), which has beer1 striking since snrl-I- 
lrler 1970, but was already recognizable during 
investigation 01' the algae in summer 1969, is 
nlost clearly shown through dis t r ib~~t ion of the 
~rioss turfs whose single parts orily seldom sur- 
pass some few square centimeters. TJiltil sulrimer 
1971 such turb  have o11ly been found in places 
which are well supplied with .cvater (clefts, cracks 
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anel deepenings in the lava where fine as11 '~ccu- 
rnulated or excavations with sufficient light, 
which are protectecl against air xnovernents). On 
the other hand, however, areaj exposed to lull 
slin racliatiorr ;tnd wind anrl as well to the souttl 
are avoided. The  spreading of algae does not 
confir~n these lindings ariynlore with the applied 
methods, because obvio~~sly cells of algae capable 
of living have already beer1 spread all over ttlc 
island by wind, aild thus practic;tlly all super- 
ficial substrate sarriples give pogitive culture re- 
sults. But the surroundings of steam exits still 
turn out to be richest in regard to number of 
species and to population density. 

But 011 the other halid just those oases which 
cleveloped at lava cracks are exposed to charac- 
teristic damages and back-strokeg. T h e  stcam 
tracks are formed and deepened t h r o ~ ~ g h  pro- 
ceeding cooling of the lava (contraction cracks). 
Therefore the development of vegetation is fa- 
voured over years as long as under these condi- 
tions a relatively continuous $upply of water is 
secured through conclerlsation of steam. Al- 
thougll at times an intensified output ol steam 
enhnnces the lot al lilling and binding of drifting 
ash and along wit11 it burie5 the cryptogalne 








