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ABSTRACT 
The Sui-tsey volcailo is situated off the central-south coast of Iceland and was formed by a proloi~ged sub- 

marille volcai~ic eruption between Noveinbei- 1963 and June 1967. The prominent features oil Sui-tsey are two 
abutting -140 in high tuff cones and small pahoehoe lava flow field that caps the southern half of the island. 
Althougl~ best known for its surtseyan explosive activity, the eruptioi~ feat~ii-ecl avo distinct subaerial eff~~sive 
phases that produced two small pal~oehoe lava shields. The first effusive phase lasted for 13.5 inoiltlls and pro- 
duced a 100 in high lava shield wit11 a total volume of 0.25-0.30 km" The secoizd effusive phase forilled a 70 
m high lava shield (volume -0.1 kin') and lasted for 9.5 inoi~ths. The observatioils pi-eseiltecl here show that 
the Sui-tsey lava shields coilsist of two principal sti-uctrli-a1 units, the lava cone and the outer lava apron. The 
lava cones forined duriilg the early stages of each effusive phase by surface flows that emanated fro111 lava 
poi~ds in the suil~mit lava craters and produced sl~elly pahoehoe and sheet flows. The lava api-oil is a later 
stage construction, formed wheil the level of the lava ponds had dropped well below the rims of the summit 
lava craters. At this stage the flow of lava to tile active flow fi-onts was esseiltially confii~ed to iilterilal pathways 
such as lava tubes. As the lava enlerged from the tubes it spread to forin either a series of sinall budding lava 
lobes or broad but thin sheet lobes. 

INTRODUCTION 
Surtsey islalid is a small (-2.5 km2) volcanic 

island situated about 33 km off the central-south 
coast of Icelalid that belongs to the mildly alka- 
lic Vestmaiinaeyjar volcanic system which is 
located on the seaward extension of the Easterii 
Volcanic Zone (Jakobssoll 1979). The promi- 
iient features on Surtsey are two abutting -140 
m liigh tuff cones aiid a small pahoehoe lava 
flow field that caps the souther11 half of the 
island (Fig. 1). The island is the subaerial part 
of the larger Surtsey volcano, a 6 km long east- 
northeast (E65"N) trending submariiie ridge 
that rises from a depth of 125 m and covei-s -14 
km2 (Fig. 2). The volcano was produced by a 
prolonged eruption that began in early 
November 1963 and lasted until June 1967. 

Although best kiiown for its explosive ('surt- 
seyan'; Walker 1973) activity, the eruption fea- 
tured several distinct eruptive phases including 
two prolonged subaerial effusive phases that pro- 
duced two small partly overlappiiig pahoehoe 
lava shields and five much smaller a'a lava flows 
(Table I ) .  Effusive phase I lasted for 13.5 rnoliths 
(4 April 1964 - 17 May 1965) aiid produced a 100 
m high lava shield with a subaerial coverage of 
1.53 km" The total volume of lava produced by 
this phase was about 0.25 -0.30 km3 when the vol- 
ume of the submarine foundatioii is included. 
Effusive phase I1 lasted for 9.5 months (19 
August 1966 - 5 June 1967) aiid produced an -70 
m liigh lava shield that above sea level covered 
-1 km2, of which 0.5 km2 was a new addition to 
the island. The total volume of lava produced by 
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Surtur I and II tuff cones 
Nov. 1963 - April. 1964 

Surtur II lava shield 
April 1964 - May 1965 

Figure 1. Simplified geological inap of Surrsey s11o.iving the outlines of' the islancl as they were in 1975. Heavy broken line indicates the 
l~oundar)~ between the la\ia cones and the lava api-om, .ivllich are the main structrtral 1tilits of the lava shielcls. Solid line G D  illclicates 
locatioil of the cross sectioil shown in Figure 3.  See key for other explanations. Moclifiecl fro111 Jakobssoil and Moore (1982). 

the Surtur I lava craters ~ ~ a s  -0.1 km". The total 
volume of tephra and lava produced by tlie Sui-ts- 
ey eruptioii amounts to 1.0 - 1.2 h", of which 
-30% (0.3 - 0.4 km') were erupted as lava. The 
original volume of lava above sea level did not 
exceed 0.1 kmz aiid most likely was of the order of 
0.07 km". 

Here I report 011 miscellai1eous volcanological 
observations made on the Surtsey lavas during a 
weeklong visit to the island in the summer of 1991. 
The implications of these observations for the 
characteristic lava emplacemen t mechai~isins at 
Surtsey are briefly discussed aiid will be reported 

in inore detail elsewl~ei-e. The termiilology used 
here to desci-ibe lava flows and structures is adapt- 
ed fi-om Macdonald (1967), Swanson (1 973), 
MTalker ( 199 1 ) , Self el al. (1 997), and Thordarson 
& Self (1998). Howevei-, it should be noted that 
here the terins sheetjow and sheet lobe are used to 
describe two distinct lava types. Sheet flow is used 
here to desci-ibe broad and sheet-like surface flows, 
which oi-iginated in the lava craters as fountaiii-fed 
01- overbank flows similar to those described by 
Swansoil (1973). On the other hand, the term sheet 
lobe is used to describe tube-fed inflated pahoehoe 
flows of sheet-like geoineti-y (e.g., Self et al., 1998). 


































