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Abstract — Iceland is located on the Mid-Atlantic ridge, at a divergent plate boundary separating the North
America and the Eurasia plates. It is therefore one of the few places on Earth where active plate spreading
can be observed on land. Numerous GPS studies have been conducted in Iceland, starting in 1986 and a
local network of continuous GPS stations (ISGPS), initiated in 1999, is rapidly expanding. In general, the
relative horizontal velocities observed with GPS agree well with predictions from plate motion models, such as
NUVEL-1A and REVEL. The plate spreading across Iceland is accommodated by extension across the Northern
and Eastern Volcanic Zones, with shear across the Tjörnes Fracture Zone, the South Iceland Seismic Zone and
the Reykjanes Peninsula. A small component of extension is observed across the Western Volcanic Zone and the
Reykjanes Peninsula. Geodetic studies, including studies of post-seismic deformation following two Mw =6.5
earthquakes in June 2000, indicate that the elastic part of the crust in south Iceland is about 10 km thick,
and that lower crust/upper mantle viscosities are low (5–10 · 1018 Pa s). Early GPS surveys (1987–1992)
in North Iceland showed high rates of extension across the Kraa ssure swarm while velocities determined
from two nationwide GPS surveys in 1993 and 2004 agree with plate motion model preditions. This indicates
that the post-rifting signal following the Kraa Fires (1975–1984) has decreased signicantly. The transient
deformation due to moderate size earthquakes and smaller rifting events, therefore appears to be a short lived
phenomenon (on the order of a decade) compared to the typical time interval between events (hundred years).

INTRODUCTION

Iceland is located on the Mid-Atlantic ridge, between
the Reykjanes Ridge in the south and the Kolbeinsey Ridge to the north, and thus straddles the boundary of the North America and Eurasia plates. The
plate spreading across the island is accommodated by
several volcanic rift zones and two main transcurrent
slip zones (Figure 1).
In the south, the Reykjanes segment of the MidAtlantic Ridge comes onshore at the Reykjanes Peninsula oblique rift zone. At the Hengill triple junction, the rift branches into the Western Volcanic Zone

(WVZ) and the South Iceland Seismic Zone (SISZ).
The plate spreading across South Iceland is accommodated by extension across the Eastern Volcanic Zone (EVZ), and to a lesser extent the Western Volcanic
Zone (WVZ), and left-lateral E–W transform motion across the South Iceland Seismic Zone (SISZ),
that connects the two volcanic zones. Further east,
the EVZ extends northeastward, turning northward
where the plate boundary continues as the Northern
Volcanic Zone (NVZ). The NVZ is a synonym for ve
en echelon ssure swarms, three of which are associated with the central volcanoes Kverkfjöll, Askja, and
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