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ABSTRACT 
A nelv lava shore was forlllecl cluri~~g an eruption on the Isla~lcl of Heimaey, Vestrnall~lae~jar archipelago, 

southern Iceland, in 1973. The benthic marine algae that had colo~lised the littoral and sublittoral zones of 
the new lava were studied during the suinmer 1998. A total of 62 species were foullcl of xvhich 21 were con- 
fined to the littoral Lone. In the sublittoral zoilc the highest number of species was foulld at 5 in depth and 
the ~luinber decreased with illcreasillg depth. The lolver limit of the vegetation was at about 30 in. On a shel- 
terecl site at the entrance of the harboul-, prolific f~~coicl vege~ation was founcl in the littoral zone, 011 lava out- 
crops e~nbeclclecl in sand. 

A coillpariso~l with the marine algal \legetation on Surtsey a volcatlic isla~lcl born 10 years earliel; showecl 
that in terms of species number the colo~lisatio~l has progressed faster on Heimacy. This is probably due to 
partly lnore shelterecl habitats and the close~less of mature algal co~llmu~lities to the new lava in Hcimaey. 

INTRODUCTION 
Marine algal colonisation on introduced sub- 

strata or on small artificially or accidentally de- 
nuded surfaces in the littoral or the sublittoral 
zone has been studied extensively (e.g. Dayton 
1971, Ibin 19'75, Sousa 1980, Niell & Varela 1984, 
van Zyl & Roberts011 1991, Williamson & Creese 
1996). Studies on the colonisatioil on new vol- 
canic lava are however scarce. Dawsoil (1954) 
studied the algal flora on littoral lava flows of dif- 
ferent age in the Sail Benedicto Island in the 
Pacific, west of Mexico and noted a marked dif- 
fei-ence between the flora on the new lava and 
that of the older lava. Doty (1967) followed the 
algal coloilisatioi~ on several lava flows of different 
age in Hawaii for 7 years. Doty follo~ved successive 
stages in the colonisation until the algal vegeta- 
tion reached a semi-climatic stage. The main fac- 
tor reduciilg the succession rate was the instabili- 
ty of the substrate. In Jan Mayen Gulliksen (1974) 

studied the sublittoral vegetation of a lavaflow two 
years after the eruptioil stopped. He fouild five 
algal species growing 011 the lava, three of which 
he did not find on the surrounding old lava. 

On Surtsey, a new volcailic island in the Vest- 
mannaeyjai- archipelago, southern Iceland, the 
colonisation by marine algae has been moni- 
tored on a regular basis since 1964, a year after 
the eruption started (see J6nsson el nl. 1987). 
The first algae to colonise the shores of Surtsey 
and actually the first plants found on the island 
were diatoms found in A~~gust  1964 on new lava 
solidified shortly before (J6nsson 1966, 1970). 
The number of species found on the shores of 
Surtsey increased rapidly fi-om 1964 to 1971 
when about 40 species were found (Joi~sson & 
Gunnarsson 1982). After 1971 the number of 
species increased slo\vly and in 1997, 34 years 
after the island was born, 47 species were found 
U6nsson & Gunnarssoil 2000). 



A volcanic eruption started on Heimaey, 
another island of the Vestmannaeyjai- archipela- 
go in 1973 and ended in 1975. The lava flowed 
into the sea on the eastern shore of Heimaey 
and a new rocky shore of about 10 km in length 
was formed over part of the east shore (Thor- 
ari~lsson et nl. 1973). No studies have been re- 
ported on the benthic marine organisms on the 
new lava in Heimaey. The new lava in Heimaey 
is in direct contact with established algal com- 
munities and it was of interest to see if the 
colonisation differed from that observed in the 
isolated shoreline of Surtsey where the nearest 
algal community is at about 5 krn distance. This 
paper reports 1-esults from a study of the benth- 
ic marine algae on the new lava in Heimaey con- 
ducted in June 1998. 

MATERIAL AND METHODS 
The present study was carried out during the 

period from 8 to 12 June 1998 on the new lava 
on the 1101-th-eastern coast of Heimaey (Fig. I ) .  
Sampling was done on two sublittoral transects 
separated by about 200 m near the eastern tip of 
the new lava. In the littoral zone, two sites were 
studied, a sheltered site near the entrance of the 
harbour and a more exposed site at the extreme 
east of the new lava shore. 

Figure I .  \'est~nannae}jar archipelago. The three transects st~~cliecl 
011 the neuT lava at Heimae): south (S), north (N) and harbour 
entrance (HE) are marked on the map. 

In the sublittoral zone SCUBA-divers sampled 
algae at 5 m depth intervals from 5 m to 35 m. 
At each depth the substrate and the general 
appearance of the vegetation and fauna was reg- 
istered on a plastic writing pad and specimens of 
all algal species seen were sampled by hand. An 
effort was made to sample from as many differ- 
ent kinds of habitats as possible. Collecting bags 
with a 0.5 mm mesh size were used. In the lit- 
toral zone species were sampled during low 
water at spring tide. 

The samples were brought fresh to the labo- 
ratory where they were examined and identified 
to species. Herbarium specimens were made of 
the macroscopic species and permanent slides 
were made of the microscopic species by mount- 
ing them on microscopic slides in Karom corn 
syrup. The specimens are kept at the Marine 
Research Institute in Reykjavik. A list of species 
found at the three different sampling sites with 
author names is given in Table 1. Nomenclature 
is according to Gunilarsson & J6nsson (2000). 

RESULTS 
The substrate on the new lava flow on the 

north-eastern coast of Heimaey is a mixture of 
boulders, stones, gravel and sand. In the littoral 
zone at the more exposed site, the boulders were 
round and even, while at the sheltered site near 
the entrailce of the harbour the substrate was 
rough lava bedrock surrounded by fine sand. In 
the sublittoi-al zone the stones and boulders get 
more rough and uneven and cover successively 
smaller part of the bottom as one goes deepei-. 
The cover of sand and gravel increases wit11 
increasing depth. 

Dominant sessile animals on the hard sub- 
strate in the sublittoral zone are hydrozoans and 
bryozoans with apparently increasing cover from 
shallow to deep water. In the deepest collecting 
sites at 20 to 30 m the octocoral Alcyonium digi- 
tatum was prominent in the fauna. Of the errant 
macrofauna sea urchins Strongylocentrotus dro- 
ebnchiensis and Eclzinus esculentus were most fi-e- 
quent. 

A total of 62 benthic algal taxa were found in 
the littoral and sublittoral zones on the new 
lava. Amongst those taxa, 18 belong to the 
Ulvophyceae, 16 to Fucophyceae and 25 to 
Bangiophyceae (Table 1). In the littoral zone 33 
taxa were found. I11 the sublittoral zone the 
highest number of species was found at 5 m 
depth, 33 species, and the number decreased 
with illcreasing depth and at 30 m depth only 3 










