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INTRODUCTION 
A yearly study lias been made of the vascu- 

lar plants on Surtsey since the first plant was 
discovered growing on the island in 1965. Re- 
ports on this investigation have been given in 
the Surtsey Research Progress Reports. The 
last one covered the period 1977-1980. (Frid- 
riksson, 1982a). An overview of the study of 
colonization of life on Surtsey, including the 
recordings of plants, lias been presented in 
other journals for tlie period up  to 1988 (Frid- 
riksson 1982b, 1987, 1989). Reports of the 
studies have as well appeared in newspapers 
and magazines (Fridriksson 1984). These re- 
view papers gave an account of the species 
found on Surtsey in the various years since the 
birth of the island in a submarine volcanic 
eruption in 1963. However, in order to main- 
tain continuity in the reports of the study of 
vascular plants on Surtsey in this journal, a de- 
scription is given here covering the period 
1981 to 1990. 

RESEAIiCH METHODS 
The methods used in studying the vegeta- 

tion of Surtsey have been described i11 previ- 
ous papers of the Surtsey Research Progress 
Report. The individual plants were at first all 
recordecl and marked on a map with the aid 
of an aerial photograph. These maps bore a 
grid of a coordinate system with quadrats of 
100x 100 111 (1 ha), marked numerically and al- 
phabetically. In 1979 the Holzke~zyn pe l~ lo ide~  
plants had become so numerous that detailed 
records of individual plants could no longer 
be kept. Instead their frequency liad to be es- 
timated in quadrats or on transects. However, 

iiidividuals of any new species discovered 
would still be marked on maps and staked. 

The distribution patterns of the plants were 
investigated aiid a description made of their flo- 
wering and seed setting. Where associations 
were being formed a detailed study of their de- 
velopment was carried out. Photographs have 
beeii taken of individual plants and associations 
to document tlieir appearance and character- 
istics. Aerial photographs were used to facilitate 
the marking aiid mapping of plants 011 a chart 
sllowing vegetation of the island (Figure 1). 

GENERAL DESCRIPTION 
Of the 20 species of vascular plants that had 

beeii found on Surtsey from the time the is- 
land was born only 13 were growing there in 
1980. This shows that the conditions on the is- 
land are not too Favourable for plant growth. 
In the following year 1981, there was even a 
decrease in the number of species and duriiig 
the period up to 1985 no additional species 
were discovered. Then in 1986 three new spe- 
cies were found growing on the island, two of 
which had apparently beeii there the previous 
year ~ i i t h o ~ ~ t  being noticed. In 1987 two more 
species were observed and in 1988 some of the 
earlier colonizing species that liad failed to 
grow there for a few years reappeared among 
the plants on the island. Thus there were 18 
species growing there in 1988. In 1990 four new 
species were discovered and that year a total of 
25 species of vascular plants was found. 

During the 27-year period of tlie island's ex- 
istence a total of 28 species of plants had been 
recorded growing on Surtsey at one time or 
another, but some of them were not repre- 



VASCULAR PLANTS 

Wonkenya peploides 
A Agrostis stolonifera 
T Aichemilla fiiicautis 
G Armeria maritima 
Y Cakile arctica 
B Capwlla bursa pastoris 
C Cirrdafni~opsis petraea 
K Carex maritima 
V Cerastium fontanum 

X Cochlearia officinaiis 
S Cystopteris fmgiiis 
E Elymus arenarius 
D Epilobium palustre 
Q Equisetum arvense 
F Festuca rubra 
J Juncos arcticus 
H Luzuia multiflora 

Mertensia maritima 
Poa annua 
Poa pratensis 
Puccinellia retroflexa 
Rumex acetosella 
Sagina procumbens 
Stellaria media 
Tripiorospermum maritima 

Fig. 1. Distributioii map for plants on Surt5cy 



sented at the end of the study period. There is 
apparently seasonal variation in the amount of 
dispersing seed to the island and seed of some 
of the colonizing species is not annually dis- 
persed or manages to germinate. 

INDIVIDUAL SPECIES 

Agro~lis s tolo~zif ern L. : 
One plant of this common grass species of 

Iceland was discovered ill Surtsey in 1987 aiid 
has beeii found growing there ever since. I t  
was originally fouiid at the edge of a patch of 
Sngzlzn on a flat spot on the lava shield in the 
southern part of the island in quadrat (2-15. It 
flowered cluring that summer with eight pa- 
iiicles being produced. This plant has deve- 
loped further but new individuals of tlie species 
have not been fouiid. The patch covered an 
area of 5x10 cm in 1987 aiid had increased to 
10x15 cm in 1990 with three distinct centres. 

Alckernilla filicnulis Buser: 
One individual of this species was discov- 

ered in tlie spring of 1990 near the gull breed- 
ing colony on the southern part of the island 
(Einarsson 1990). 

The plant has most likely grown from seed F I ~  2 All Ainzcna plant on a ~ h e I r  of the I Im of the I C I \ , ~  ciatel 

carried by a bird to the island. ~vlth 111055 on the clatcl flool 

Angelica nrchn~zgelicn L.: 
This species which is common on the cliffs 

of nearby islands has been represented on 
Surtsey by two seedlings in 1972 and 1973. It 
has never been found since on the island. It is 
a possible future occupant of the bird cliffs on 
the southern edge of the lava. 

Ameria mc~~itima (Miller) Willd.: 
In 1986 a single plant of this species was dis- 

covered growing high upon a narrow shelf in 
the souther11 rim of the Lava crater. Tlie plant 
was then f l o ~ ~ e r i n g  with three heads. Its seed 
had apparently been brought to this remote 
location by ravens that frequently visited this 
spot and were obviously preparing to use the 
shelf as a site for their future nest. The birds 
had brought to this place pieces of strings, 
bones and wooden sticks intencleci for nest 
building and beside this debris the plant grew 
aiid increased in size during the following 
years. It had developed 31 heads in 1987 and 
was flourishiiig. 111 1990 two plants were 
found growing side by side at this same loca- 
tion and both were in flower (Figure 2). 

Atrifilex patula 1,. : 
A small plaiit was found growing in 1977 at 

tlie high-tide-line, by the north-eastern shore. 
This species, m~liich is commosi on the nearby 
islands, has not been rediscovered on Surtsey. 

Ca1zzLe nrclzcn Pobed. (syn. : Cnkzle e d ~ l ~ t u l ( ~  (Ri- 
gel) Hooker; CnKzle mt~rzlzmt~ Scop.): 

This species was the first to colonize 111e 
shore of Surtsey in 1965. The species, being 
an annual, has not managed to establisli a firm 
foothold on the island and has only been 
founct growing there in 13 years duriiig this 
27-year period. The plant5 have inostly beell 
at the high-tide-line, as were the approximately 
120 specimens found on the island in 1990, 
where they are favoured by the fertile envi- 
ronment of the sand mixed in with the decay- 
ing sea weed. Although some of the plants 
have bee11 able to flower and develop seed 
their production has ~ i o t  beeii sufficient to en- 
sure the preservation of the species on the is- 
land. Tlie existence of the species on Surtsey 
is therefore almost exclusi\ely dependent on 
seed dispersal from neighbouring sources. 



Tliis may be variable between years due to dif- 
ferences in the amount of seed produced 011 

the neighbouring islands as well as the south 
coast and may depend on the prevailing winds 
following the fall of seeds. 

Caf~se LLu bursn pasloris (L.) Medicus : 
One individual of CqbseLLa was discovered in 

1990 growing on the sandy deposit covering 
the lava shield on the southern part of Surtsey 
at the edge of "MAvab61fl, the seigull breeding 
area. A seed of this plant has most likely been 
carried there by the birds. The plant had pro- 
duced seven scalps and was blooming with five 
iiew flowers. This newcomer will probably 
have a chance to multiply in tlie area which is 
becoming fairly fertile clue to bird droppings. 

Cardaminofxis p~ lmeu  (L) Hiit. : 
This species is common on gravel beds in 

Iceland and could be expected to find the en- 
vironment favourable on Surtsey. Five plants 
of this species were first found on the island i11 

1978. They all grew together at the same spot 
in quadrat M-6 and were marked with a stake 
No. 78-136. This plant developed and bore 
seed that fell close by and in 1980 eight plants 
were growing there together. The plants were 
not observed during the five following years, 
but were rediscovered in 198'1. At that time 
seventeen small and three larger plants were 
recorded at the same location on a 1 rn2 area. 
Tliis small colony had grown to 25 plants in 
1990 and is still isolated at the same spot in the 
south-western part of the lava flow. 

C u r ~ x  rna~ili,nn Gunn. : 
One plant of this species was first recorded 

on the island in 1972. Two i~~dividuals have 
both been successful in surviving and develop- 
ing during this study period. Plant No 78-182 in 
quadrat L-17 has gradually increased in size by 
runners and had in 1986 managed to cover an 
area of 100x70 cm. It had 16 flowering culms, 
but there were no signs of new seedlings in tlie 
neighbourhood. In 1990 it had produced 50 
stolons and 26 f lo~~er ing culms. Plant No 78-148 
was growing in cluaclrat 5-8, but has not devel- 
oped as well as the former. It covered an area of 
20x30 cm in 1984 and was rather weak and did 
not bear flowers in 1990. 

In 1986 two iiew individuals were found in 
quadrat S-14 on the southern part of the is- 
land. One of them was growing in a tuft of 
8 x40 cm in area and had 13 flowering culms. 

The other, a smaller plant which was not flo- 
wering, was growing in a lava crack filled with 
sand. Both these individuals probably deve- 
loped from seed carried by birds. These plants 
have continued to ctevelop and in 1987 a well- 
developed plant was found under the north 
cliff of the Lava crater. 

Cerastiwn jonlaizum Baumg. ssp scandicum H. 
Gartner : 

This species which is common on dry, open 
land in Iceland has been founcl growing con- 
tinuously on Surtsey since 1975 when it was 
first observed there. However, its population 
has not increased steadily as regarcls the num- 
ber of plants. In some years several young 
seedlings have started growth but these have 
often slot survived the following winter. There 
have mainly been two patches or  colonies of 
these plants on the island; one is in a sand- 
filled depression of the lava in quadrat M-15 
which is situated about 20 m south of the pre- 
sent hut. Occasiolially there have been several 
dozens of plants in this colony, but in other 
years these were fewer and in 1987 and 1988 
only one plant was growing there. The other 
colony of Cernstiunz is on the southern part of 
the lava shield in quadrat R-14. It grows there 
in a sandy layer covering a fairly flat surface 
of lava. The colony consisted of 25 plants in 
1987 and 29 the following year. In the sum- 
mer of 1990 over fifty plants were found 
growing at this site. Most of them were flower- 
ing and producing seeds. 

Cochl~urin offici7zalis L.: 
Specimens of CochLec~?ia have been found 

growing on Surtsey ever since the species was 
first discovered in 1969. Apparently there is a 
steady dispersal of seed to the island probably 
carried by birds from nearby sources, but seed 
is now also produced locally and seedlings 
have been found in great numbers in some 
years growing beside the mother plants. How- 
ever, there has been no major increase of the 
species on Surtsey during this study period. 
The older plants have developed anct flour- 
ished, but the young seedlings seem to have 
difficulties in surviving. In 1990 there were 
over 100 individuals recorded oil the island. 
Most of the plants were found in the south 
and south-eastern part of the lava-apron, es- 
pecially on the edge of the ocean cliffs where 
the seagulls perch and feed their young. At 
tlie gull-breeding area "MAvab61" in quadrat 



R-14 there were three large plants developing 
respectively with 35, 55 and 60 capsules. In 
the close vicinity there where 15 younger 
plants. The soil in this area is becoming quite 
fertile due to the droppings of tlie birds and 
the remnants of their food and other offal, 
such as feathers, broken eggs and bird carcass- 
es. There is thus a good chance for future de- 
velopment of the species in this habitat. Fur- 
ther to the south along the edge near ''Lfsu- 
11611" in quadrat S-14 around 85 plants were 
growing in the sand-filled cracks of the lava in 
1987. These were again observed prospering 
in 1990. Thus tlie species is gradually coloniz- 
ing the southern fringe of Surtsey. Although 
this is the site where the species is most com- 
mon, a few plants may be found farther up  in 
the lava. Thus one large plant, 25 cm high, 
was discovered in 1987 growing in quadrat 
M-10. It was flowering and had produced 26 
branches with capsules. Another large plant 
marked No 77-88 growing by the edge had 8 
flower stalks. The stalks having on average 25 
capsules containing about 15 seeds each, it was 
thus bearing up to 3,000 seeds that summer. 
A marked increase in the number of seed of 
Cochlearia is therefore being produced annual- 
ly on Surtsey. 

C:yslol~leris frclgzlis (L . )  Rernl~.  : 
A few plants of this fern have survived and 

been recorded in most years since it  was first 
found on Surtsey in 1971. Soine individuals 
were growing in hollo~is out in the centre of 
the lava flow. Others were found in the Lava 
crater marked as quadrat 1-8. Here the plants 
have grown in association with moss that 
forms tufts on sand deposits in cracks in the 
lava, so that the plants enjoy shelter aiid some 
moisture. Although some of the fi-orids have 
been found to be fertile, there has been no iii- 
crease in tlie number of this species aiid in 
1990 only five iiiclividuals were found growing 
in the Lava crater of Surtsey. 

Elymus arerzclrzus L. : 
This perennial grass species is one of the 

major colonists on Surtsey. It was the second 
species of vascular plants to take root on tlie 
island as it was first found there in 1966 dur- 
ing the third sumnier of the island's existence. 
Since then plants have gradually developed, 
increased i l l  size and multiplied. 

During the first 13 years there was not 
much change in the number of individuals of 

this species on Surtsey. Seeds were apparently 
being washed annually up on the shores of the 
island. Some of them germinated and deve- 
loped into plants, but there was a high death 
rate. New individuals were recorded only later 
to be found wilted, buried by sand or  torn up 
by birds. Thus during the first years the po- 
pulation had to rely on the import of seed to 
malze up for the loss of individuals. 

In 1979 there was a marked change in this 
development. Among the five plants of this 
species found on the island that year, was a 
five-year-old plant No 74-51, which was grow- 
ing on the sand-filled lava surface on the east- 
ern part of the island in quadrat I<-18. During 
that summer the plant started to flower, bear- 
ing eight spikes. Again in 1980 it produced 
some fifty spilzes. This flowering and seecl set- 
ting has continued. The plant has gradually 
developed in size and the number of spikes 
has increased as tlie years have gone by. Thus 
there has been a great increase in seed pro- 
d~;lction of this individual (Table 1). 

In a similar way a slightly smaller plant was 
growing farther to the west and higher up on 
the lava in quadrat K-17. It also flowered but 
bore fewer spikes. Both these plants have con- 
siderably increased the availability of Elynzz~s 
seed on Surtsey and thus given the species an 
additional chance to colonize and spread in 
this new habitat. Table 1 shows the gradual in- 
crease in number of spikes of these two plaiits. 
Obviously this seed formation has liad a great 
effect on the Elyrnzis population. 

The transport of E1ymu.s seed to Surtsey was 
fairly limited. During the first I8 years only 
ten Elymzts individuals on the average were 
found growing ann~lally on the island. Up to 
1983 there had been little increase in the num- 
ber of plants. The death rate of plaiits must 
have been alrnost equal to the rate of new in- 
ti-oductions from dispersed seed. Although lo- 
cal seed production started in 1979 it  was not 
until 1983 that new seedlings began develop- 
ing near the parent plaiits. In the autumn of 
1982 the old plants carried 76 spikes with ap- 
proximately 4,000 seeds. The following sum- 
Iiier there were 38 new seedlings fo~iiid in the 
neighbourhood of these older plants which in- 
dicates that around 1% of the produced seeds 
succeeded in developing into mature plants. 
In the autumn of 1983 there were 240 spikes 
produced on the olcl plants wliicl: rney have 
clevelopecl some 12,000 seeds. The following 
suninier there were about 150 new seedlings 






















