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Overlapping rifts in southern Iceland 
QUEST field trips: 15 and 17 July 2011 
Freysteinn Sigmundsson (fs@hi.is) 
 
The geological map of Iceland gives an excellent overview. The plate boundary is broken up into 
different volcanic zones and volcanic systems (see figures below). 
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We will explore the western and eastern volcanic zones in Iceland, the South Iceland Seismic Zone, and 
the Hreppar microplate in between the rifts. In the Western Volcanic Volcanic Zone we will explore the 
Hengill (He) volcanic system and its fissure swarm towards the north (Þingvellir Fissure Swarm). In the 
Eastern Volcanic Zone we will focus on Hekla and Torfajökull (To) volcanoes.  
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Western Volcanic Zone, Geysir and Gullfoss 
QUEST field trip, 15 July 2011 
 
 
 

      
 
1. Nesjavellir and the Hengill central volcano  
Nesjavellir geothermal area. 
The Hengill central volcano. 
The Hengill fissure swarm; normal faults and eruptive fissures. 
Nesjahraun and the most recent eruptive fissure. 
View to the Hrómundartindur volcanic system, the 1994-1999 unrest area. 
Þingvellir Lake 
 
2. Þingvellir graben and fissure swarm 
Overview of the Western Volcanic Zone 
The Almannagjá normal fault 
Internal structure of lava flows 
Tension fractures 
History of Iceland 
 
3. Geysir geothermal area 
Geysir geothermal area. This geothermal area hosts the first geyser described, called Geysir or the Great 
Geyser. Geysir itself is presently not erupting, but frequent eruptions can be seen at the Strokkur Geyser. 
 
4. Gullfoss water fall  
Gullfoss water fall in river Hvítá. 
 
5. Kerið crater (time allowing) 
Kerið crater lake in the Grímsnes lava field.  
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Detailed geologic map of the Western Volcanic Zone (John Sinton, Univ. Hawaii): 

 
 
 

  
 
John Sinton, Karl Grönvold and Kristján Sæmundsson, Postglacial eruptive history of the Western 
Volcanic Zone, Iceland, G3, 2005. 
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Eastern Volcanic Zone 
QUEST field trip, 17 July 2011 
 
Exploration of the Eastern Volcanic Zone, including Hekla and Torfajökull volcanoes. Beginning with 
exploration of 1912 fault rupture in South Iceland Seismic Zone. 
 

 
 
1. 1912 fault rupture at Selsund.  
M7 earthquake in 1912 created surface breaks, typical for those associated with strike slip faulting in the 
South Iceland Seismic Zone. 
 
2-3. Hekla volcano:  tephra and lava 
Mt. Hekla (1491 m) is a volcanic ridge and one of three most active volcanoes in Iceland, the others are 
Katla, and Grímsvötn. Together they are responsible for at least half of all eruptions that have occurred in 
the last 1100 years. These volcanoes have had profound environmental impact and greatly influenced 
their surroundings.  

The first post-settlement eruption of Mt. Hekla occurred in 1104 A.D. At that time an explosive 
eruption produced about 2.5 km3 of rhyolitic tephra which blanketed large parts of Iceland and caused 
complete destruction of nearby inhabited areas. Through historical time one or two major eruptions 
occurred each century at Hekla until 1947. Thereafter the eruptive pattern changed to more frequent and 
smaller eruptions. The initial phase of many Hekla eruptions is explosive and has spread tephra over large 
parts of Iceland, depending on prevailing wind conditions. At Hekla, the length of the repose period 
between eruptions (known from the historical records) scales with the initial silica content of eruptive 
products. The longer the repose period, the higher the silica content of the initial eruptive products. In 
addition to direct effects from tephra, the environmental effects of Hekla eruptions have included effects 
of soluble fluorine adhering to erupted tephra particles, leading to lethal fluorosis in grazing animals even 
in areas of minor tephra fallout. An interesting feature of Hekla eruptions is that the volume of eruptive 
products also scales with the preceding repose period, adding up so that about one cubic kilometre of 
magma is erupted each century. This is the only volcano in Iceland with such regular pattern.  

 
4. Ljótipollur and view to the Vatnaöldur Veiðivötn eruptive fissures 
Ljótipollur is an explosive crater 
 
5. Landmannalaugar and Torfajökull volcano 
Landmannalaugar and the Torfajökull volcano 
 
At stops 4 and 5 we can see the effects of major rifting episodes (Vatnaöldur 871 AD), Veiðivötn (1480), 
in the eastern volcanic zone and how they have interacted with the Torfajökull rhyolitic volcano. 
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