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ABSTRACT 
Soil samples from Surtsey were analysed for chemical properties, number of fungal colony forming units 

and phospholipid fatty acid (PLFA) profiles. The temperature in the samples varied from 16 to 74°C. The 
microbial biomass in the samples was rather low, which may be due to environmental stress. There was a sep- 
aration of the microbial communities in hot and temperate habitats as evaluated by principal component 
analysis. The dominating phospholipid fatty acids in hot soils were branched fatty acids, which primarily are 
found in Gram-positive bacteria. There are also a significant decrease in fatty acids characteristic of Gram-neg- 
ative bacteria with increasing temperature. 

INTRODUCTION 
One method to estimate the total microbial bio- 

mass is the extraction and quantification of phos- 
pholipid fatty acids (PLFAs), which are located in 
cell membranes of all living organisms (Ratledge 
& Wilkinson 1988). Results from the PLFA tech- 
nique have been shown to correlate well with 
other methods for estimating microbial biomass 
(Federle 1986, Frostegird et al. 1991, Tunlid & 
White 1992, Zelles et al. 1995), and the turnover 
rates of PLFA after death of the organisms seem 
to be rather fast (White et al. 1979, Tollefson & 
McKercher 1983, Klamer & Biith 1998). 

The major advantage of using this technique is, 
however, the possibility to separate the microbial 
biomass into major taxonomic groups. This can 
be achieved because' different groups of organ- 
isms have PLFAs, which are almost exclusively 
found within the group. For example 10Me16:O 
(for the nomenclature of the PLFA see Materials 
and Methods) has been suggested as marker for 
Desul fobac t  spp. in marine sediments (Dowling et 
al. 1986), and 10Me18:O has been suggested as a 

marker for actinomycetes (Tunlid & White 1992). 
18:26,9 is almost exclusively found in eucaryotes, 
mainly in fungi and plants (Federle 1986, Well- 
burn et al. 1994, Zelles 1997), although it has been 
found in some marine bacteria ('Johns & Perry 
1977). In the same way one group of PLFAs are 
mainly found in Gram-negative (Federle 1986, 
Zelles 1997) and one in Gram-positive bacteria 
(O'Leary & Wilkinson 1988, Tunlid & White 
1992, Zelles 1997). Thus compared to classic met- 
hods like, e.g. direct counts of cells and hyphae 
(Domsch et al. 1979, Elmholt & Kj Aler 1987) and 
fumigation-extraction techniques Uenkinson & 
Powlson 1976, Anderson & Domsch 1978), it is 
possible to estimate the viable biomass of both 
fungi and bacteria with the same technique and 
even within the same sample (Lechevalier & 
Lechevalier 1988, Frostegird & Biith 1996). 

Therefore the PLFA technique has been widely 
used to estimate changes in the composition of the 
microbial community in natural systems, e.g. aquat- 
ic systems (King et al. 1977, Gillan & Hogg 1984, 
Kieft et al. 1997), soils (Zelles et al. 1994, Bigth et al. 
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