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ABSTRACT 
Aspects of the geological inoilitorillg of the volcailic island of Surtsey 1967-1998, are described. A hyclro- 

thermal system was developed within  he tephra craters in late 1966 to early 1967. Temperat~~res in a drill hole, 
situated at the eastern border of the hydrothermal area, illdicate that the l~ydrothermal system at that site has 
been cooling at an average rate of < 1°C per year since 1980. 

The tephra was altered rapidly within the hydl-othermal area, producillg the first visible palagoilite tuff ill 
1969. A substantial part of the tephra pile above sea level was probably collvertecl to tuff by 1972. The visible 
area of tuff has gradually increased since then, primarily due to erosioil of tephra at the surface. By 1998 52 
% of the exposed tephra area had been converted to palagonite luff. By volume, however, some 80-85% of 
the tephra pile above sea level had been coilverted to tuff in 1998. 

The area of Surtsey has shrunk from its original 2.65 kin' (1967) to 1.47 kin' (1998) due LO ~llarille abra- 
sion. The geological formations on Surtsey have, howevei-, respoilded quite variably to erosion. The tephra pile 
was easily eroded, but inarine abrasion has also caused rapid cliff recessioil of the lava field, and longshore 
currents have deposited a sand-gravel spit on the north shore. The palagonite tuff, however, is very resistant 
to lnariile abrasion. The central core of palagollite tuff is estimated to be 2 0.39 km'. 

Statistical estimation of models of the decrease of Surtsey indicate that it will last for a long time. The 
numerical experiments indicate that it will take over 100 years until only the palagonite tuff core is left. I t  is 
postulated that the final remnant of Surtsey before complete destruction will be a palagonite t ~ ~ f f  crag, coin- 
parable to those of the other islailds in the Vestlnanllaeyjar archipelago. 

INTRODUCTION 
The island of Surtsey was constructed from 

the sea floor by volcanic activity during 1963- 
1967, on the Vestmannaeyjar shelf off the south 
coast of Iceland. The sea water depth prior to 
the eruption was 130+2 m. The eruption history 
of Surtsey has been described in detail (T116r- 
arinsson et nl. 1964, Th6rarinsson 1966, 1968), 
and summarised in numerous papers (e.g. 
Jakobsson & Moore 1982). 

Several research groups have monitored the 
development of Surtsey within various fields of 
geology after the eruption ceased in 1967. Some 

of these projects were initiated during the erup- 
tion. Coastal erosion and geomorphological 
changes until 1993 have been followed by 
Thorarinsson (1968), Norrmail (1980, 1985) 
and Jakobsson (1995), and the submarine mole- 
phology of the Surtsey volcanic group 1967-1989 
by Norrman & Erlingsson (1992). The consoli- 
dation and palagonitization of the Surtsey tephra 
and the development of the hydrothermal area 
1968-1979 has been reported by Jakobsson 
(1978), and Jakobsson & Moore (1986). 

Geomagnetic field measurements were car- 
ried out repeatedly between 1968 and 1973 



.c Lava crater 
- Costal sediment 

Tephra 
Scoria 
Lava April 1964-May 1965 
Lava August 1966-June 1967 

,ava Dec. 1966-Jan. 1967 
Palagonite tuff 

Figure 1. Geological map of Surtsey as in August 1998, modified after Jakobsson (2000). 

(Sigurgeirsson 1974). The subsidence of Surtsey accurately both vertical and horizontal move- 
until 1991 has been measured by Tryggvason ments in Surtsey. The area is also closely moni- 
(1972) and Moore et al. (1992). Precise GPS tored seismologically, as the Vestrnannaeyjar 
measurements, first carried out in 1992 (Einars- archipelago falls within the area covered by the 
son et al. 1994) and to be repeated in the sum- seismographic net in Iceland (Einarsson & 
mer of 2000, will make it possible to record Bjornsson 1987, Stefgnsson et al. 1993). 




















