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In the field trip we will explore the Reykjanes Peninsula Oblique rift zone (Fig. 1), that 

connects the off-shore Reykjanes Ridge to South Iceland Seismic Zone and the Western 

Volcanic Zone. Spreading in the zone is highly oblique. The obliquity of spreading can be 

defined as the acute angle (a) between an overall trend of a plate boundary zone and 

direction of the far-field plate movements. This varies significantly within Iceland, with the 

Reykjanes Peninsula Oblique Rift having the highest obliquity (the lowest a angle). 

 
Fig. 1.  Reykjanes Peninsula Oblique Rift, geological map. 

 

The field trip will leave Hotel Selfoss at 8AM. We will drive through the village of 

Eyrarbakki towards the south side of the Reykjanes Peninsula, as shown in the map below. 

We will explore features in several of the volcanic systems on the peninsula:  The 

Brennisteinsfjöll, Krísuvík and Reykjanes volcanic systems. 

Stops will include Krísuvík geothermal area, Reykjanes geothermal area (at the SW-tip) of 

the Peninsula), the location where the submarine Reykjanes Ridge comes onland, and normal 

faults and fissures in the fissure swarm of the Reykjanes volcanic system.   

 

We will stop at the Keflavík international airport at 3PM and then head to Reykjavík bus 

terminal (BSÍ) where the field trip will end. 
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Fig. 2.  Reykjanes geothermal system (after Saemundsson et al. 2010) showing the youngest 
lava flows and crater rows (red features) west of the area of high surface alteration (after 
Friðleifsson et al. 2018).  
From Receveur et al. (2019). 
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Fig. 3. Reykjanes Peninsula Oblique Rift: Horizontal GPS station velocities during 2000-
2008 (red arrows) with one sigma confidence ellipses. The velocities are calculated in the 
ITRF2008 reference frame, and rotated to show motion of the Eurasian plate, relative to 
stable North American plate. The locations of the campaign GPS stations are indicated with 
triangles. The continuous GPS stations are shown with red squares, and labeled with four 
letter acronyms. The green arrow at VOGS, shows the relative motion of Eurasia, predicted 
by the MORVEL plate motion model. The yellow areas denote volcanic fissure swarms on 
the peninsula - from west to east: Reykjanes, Kleifarvatn (K), Brennisteinsfjöll, and the 
southern part of the Hengill fissure swarm. Thin black lines indicate faults, both normal and 
N-S strike slip. The white hexagons indicate the location of the Svartsengi (Sv) and 
Reykjanes (R) power plants, respectively. The green bar shows the direction of least 
compressive horizontal stress (Shmin) from Keiding et al. (2009).  
From Sigmundsson et al. (in press). 
 

The proximity of the area to the capital Reykjavík, and ongoing activity (seismic swarms and 

crustal deformation), have made it one of the focus areas of GPS measurements initiated in 

the early1990's. The early work was, however, hampered by technical problems, such as 

fewer satellites and lack of global stations to determining an absolute reference frame for the 

GPS observations. Figure 3 shows the plate motion across the Reykjanes Peninsula, relative 

to a stable North-American plate. The velocities on the northern part of the peninsula are low, 

with increasing eastward motion as one moves south across the plate boundary. The 

peninsula is too narrow to accommodate the full spreading rate, as indicated by the red arrow 

(predicted motion according to the MORVEL plate motion model). Extraction of geothermal 

fluids causes local deformation on the southwestern tip of the Reykjanes Peninsula, at the 
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Reykjanes power plant, and near Svartsengi (Sv on Fig. 3). Local deformation in the 

geothermal areas has been studied in detail using InSAR (e.g., Receveur et al., 2019). 

 

The geodetic and seismic observations confirm to a model where the far-field plate motion, 

highly oblique to the central axis of the RPOR, contributes both to shearing and extension 

across the zone, with the direction of least compressive stress being about perpendicular to 

the fissure swarms on the peninsula. Alternating 1000-year periods of seismicity and 

volcanism in the Reykjanes Peninsula Oblique Rift may thus relate to lack of or availability 

of magma at a shallow depth in an otherwise similar stress field imposed by the plate 

movements. Without magma, release of stress is dominated by strike-slip faulting, but 

alternatively by diking events along the fissure swarms when magma is available.  

 

The direction of fissure swarms in Iceland is to a large extent influenced by overall direction 

of the rift zone they are located in, in relation to the direction of the applied spreading. The 

obliquity of spreading can be defined as the acute angle (a) between an overall trend of a 

plate boundary zone and direction of the far-field plate movements. This varies significantly 

within Iceland, with the Reykjanes Peninsula Oblique Rift having the highest obliquity (the 

lowest a angle). Models of oblique spreading help to understand the direction of fissure 

swarms in Iceland. If a plate boundary zone is approximated as an elastic block undergoing 

both shearing and extension, in a uniform manner, then the direction of stress axis within that 

zone can be calculated analytically. The direction of maximum horizontal stress Ehmax with 

respect to the overall trend of a plate boundary zone is in this case:  

 

 
 

If eruptive fissures are assumed to open up about perpendicularly to the Ehmax , then this 

model predicts the direction of eruptive fissures, and accordingly fissure swarms. The angle 

between direction of eruptive fissures and overall direction of a rift zone trend is zero only if 

spreading is fully perpendicular to the rift zone (a = 90°). The deviation between directions 

of eruptive fissures and a rift zone trend will increase with decreasing a, up to a value of 45° 

for a zone of simple shear (a = 0°).  The overall trend of the Reykjanes Peninsula Oblique 

Rift is about N70°E, and a is about 35°, leading to Ehmax equal to 62° according to this 
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equation, or N132°E when the trend of the zone is considered. Average trend of eruptive 

fissures and principal structures on the Reykjanes Peninsula is about N35°E, or very close to 

perpendicular to the inferred direction of Ehmax from this simple model. The model 

predictions are also in broad agreement (within 12 degrees) with the direction of maximum 

extension inferred from strain analysis of GPS derived displacements, and the direction of the 

least compressive stress inferred from seismicity on Reykjanes Peninsula referred to above.  
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