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Abstract — Over 14,000 earthquakes were located in 2001 by the SIL seismic system. During the first half
of the year the majority of the located earthquakes were aftershocks of the magnitude 6.6 earthquakes of June
2000. The Myrdalsjokull region was more seismically active than usual in the first half of the year and the
Reykjanes ridge was fairly active in the latter half of the year. Many small earthquake swarms occurred as
well, the two largest along the Tjornes Fracture Zone, offshore northern Iceland. The larger of these swarms
originated in Oxarfjérdur with a total number of earthquakes greatly exceeding previous swarms in the area,
recorded by the SIL system. Five stations were added to the SIL network and one station was dismantled. At
the end of the year 42 seismic stations comprised the SIL network.

INTRODUCTION

The SIL seismic system is a network of 3-
component digital seismic stations and a data pro-
cessing system (Jakobsdottir et al., 2002). In 1990
eight stations were installed in the South Iceland Low-
lands. The number has since gradually increased to
42 in 2001 (Figure 1). The stations are concentrated
along the seismic zones and rift zones through Ice-
land. Since its installment the system has recorded
nearly 200,000 events (May, 2003). The density of the
SIL network varies between areas, producing vary-
ing detection levels. In some areas, for example the
Reykjanes peninsula and the South Iceland Lowlands,
the detection threshold is about 0. In other areas,
such as the highlands, the stations are more widely
spaced and only earthquakes greater than 1.5 may be
detected.

At the beginning of 2001, a total of 38 stations
were operating within the SIL network (Figure 1).
Three stations were installed late in the year 2000, but
were not fully operational until 2001. These stations
are; Vestmannaeyjar (ves), offshore southern Iceland,
and Flatey (fla) and Brettingsstadir (bre) in the north.
Other stations added during the year were Grimsfjall
(grf) on the Vatnajokull ice cap and Eystri Skdgar

(esk), southwest of the Myrdalsjokull glacier. The
Hafnarfjérdur (haf) station in southwest Iceland was
dismantled due to increasing traffic in the area. Thus
a total of 42 stations comprised the SIL network at the
end of the year 2001 (Figure 1).

TJORNES FRACTURE ZONE

The largest earthquake swarms in 2001 occurred
within the Tjornes Fracture Zone, offshore northern
Iceland (Figures 1 and 2). The Tjornes Fracture Zone
is a transform fault zone connecting the rift zone in
north Iceland with that of the Kolbeinsey Ridge. Most
of the seismicity in north Iceland is associated with
this zone (Rognvaldssson et al., 1998). In Septem-
ber and October 2001 an earthquake swarm occurred
in Oxarfjordur with over 2000 earthquakes. This is
the largest swarm that has been recorded in the Oxar-
fjorour area by the SIL system since it was expanded
in 1994 to cover the northern rift zone (Figure 3). As
the swarm progressed the seismicity migrated to the
southwest.

In December another large swarm was located
within the Tjornes Fracture Zone, north of Eyjafjordur
(Figures 1 and 2). Over 1200 earthquakes were lo-
cated.
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Figure 1. The map shows the SIL seismic station network. The main tectonic featues of Iceland are also shown:
The Tjornes Fracture Zone (TFZ), the Northern Volcanic Zone (NVZ), the Eastern Volcanic Zone (EVZ), the
Western Volcanic Zone (WVZ) and the South Iceland Seismic Zone (SISZ). - SIL jardskjalftameelanetid asamt
gos- og brotabeltum landsins. Tjérnesbrotabeltid (TFZ), nyrdra gosbeltid (NVZ), eystra gosbeltid (EVZ), vest-

ara gosbeltid (WVZ) og Sudurlandsbrotabeltid (SISZ).

MYRDALSJOKULL

Seismic activity beneath the Myrdalsjokull glacier is
concentrated in two areas, within the Katla caldera
and in the currently more active Godabunga area, in
the western part of the glacier. The seismicity under
Godabunga has followed a seasonal pattern during the
last decades (Figure 4). The number of earthquakes
in the latter half of the year is many times higher than
in the first half. Two factors are likely involved, the
decreased load of the ice and the increased pore pres-
sure in the crust beneath the glacier. Einarsson and
Brandsdottir (2000) argued that the pore pressure is
the more influential factor, causing fluctuations in the
brittle crust beneath the glacier.
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In July of 1999 a minor magmatic event (Einars-
son, 2000) resulted in a small jokulhlaup in the river
Jokulsa & Sélheimasandi, southwest of the Myrdals-
jokull glacier. A new cauldron was formed and other
known cauldrons in the glacier increased in size (Guo-
mundsson et al., 2000).

Changes have occurred in seismicity in the Goda-
bunga area over the last semesters. The activity in
2000 continued into the year 2001 and did not de-
crease until a few months later. The activity increased
again in August but at the end of the year it continued
with the same intensity the following months.
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Figure 2. Earthquake epicenters (red dots) recorded by the SIL seismic system during 2001. — Jaroskjalftar (raudir punktar) maldir med
SIL kerfinu arid 2001.
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Figure 3. Earthquake epicenters in the Oxarfjordur
region during September and October 2001 and
number of earthquakes per month from 1994 to
2001. — Stadsetningar jardskjalfta i hrinu i Oxarfirdi
i september og oktdber 2001. Nedri myndin synir
manadarlegan fjdlda jardskjalfta fra 1994 til 2001.

SOUTH ICELAND

A great number of small aftershocks was located in
2001 along the faults of the June 2000 earthquakes in
the South Iceland Lowlands. Nearly 2000 aftershocks
of the June 17 mainshock (M = 6.6) were located.
Over 2500 aftershocks of the June 21 mainshock (M

58 JOKULL No. 52,2003

= 6.6) were located (Figure 5). Earthquake swarms
were especially frequent along the fault of the June 21
mainshock. The majority of earthquakes was small
with magnitudes less than 1. The activity has been
gradually decreasing.

The Reykjanes ridge (Figures 1 and 2) was fairly
active during the year. In the fall a few earthquake
swarms were located 30 km off Reykjanes peninsula.
In the last days of December around 30 earthquakes
were located about 65 km off Reykjanes peninsula.
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Jardskjalftavirkni & Islandi arid 2001

Rumlega 14.000 jardskjalftar meeldust arié 2001 med
SIL jardskjalftakerfi Vedurstofu islands. Steerstu jard-
skjélftahrinurnar voru nordan vid land, i Tjornesbrota-
beltinu. Fyrri hrinan héfst um midjan september i Ox-
arfiroinum, par sem yfir 2000 skjalftar voru stadsettir.
Seinni hrinan var i desember fyrir mynni Eyjafjaroar
og maldust par rimlega 1200 skjalftar. Mikid var um
smaéskjalfta, flestir innan vid sterd 1, & sprungunum
tveimur i Holtum og vid Hestvatn, par sem 17. og 21.
jani 2000 storskjalftarnir attu upptok sin. Neerri 2000
eftirskjalftar meeldust & Holtasprungunni og yfir 2500
& Hestvatnssprungunni. Smaskjalftahrinur voru tidar,
sérstaklega & Hestvatnssprungunni. Virkni a sprung-
unum fer haegt minnkandi.

Jardskjalftavirkni undir Myrdalsjokli var nokkur
fyrstu manudi arsins, en yfirleitt minnkar virknin pa.
Um haustid jokst svo virkni aftur eins og vanalegt er,
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Figure 4. Cumulative number of M > 1.5 earthquakes beneath Godabunga, western Myrdalsjokull, from May to
April in the years 1997 to 2002. — Uppsafnadur fjoldi M > 1,5 jaroskjalfta undir vestanverdum Myrdalsjokli,

fr&d mai til april, 1997 til 2002.

en i stad pess ad minnka eda haetta um aramétin 2001-
2002 hélt han afram af sama krafti nastu manudi.

Nokkur virkni var a Reykjaneshrygg & arinu. Um
hausti® voru nokkrar smahrinur vid Geirfugladrang og
sioustu daga desembermanadar meldust um 30 jard-
skjélftar vid Eldeyjarboda.

I byrjun ars 2001 voru 38 stodvar i SIL netinu
0g uppsetning 3ja nyrra stodva langt komin. Pess-
ar stddvar voru Vestmannaeyjar (ves) sem komst inn
i netid um &ramotin og tveer stodvar vid Skjalfanda,
Flatey (fla) og Brettingsstadir (bre) & Flateyjardal, sem
féru i gang i byrjun febrdar. St6o & Grimsfjalli (grf)
komst i gagnid i byrjun mai og ny stéo vid Myrdals-
jokul, ad Eystri Skégum (esk), var sett upp i oktober.
Stodin i Hafnarfirdi (haf) var tekin nidur vegna trufl-

ana, par sem byggdin var komin ad stédinni. I lok ars
2001 voru 42 stodvar i SIL skjélftanetinu.
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Figure 5. Earthquake epicenters, black crosses, in the area of the June 2000 mainshocks. The epicenters of the
mainshocks are shown as yellow stars. The June 17 mainshock is east of the June 21 mainshock. SIL stations
in the area are represented by green triangles. — Jardskjalftar, svartir krossar, a sveedi adalskjalftanna fra jani
2000, en stadsetning peirra er synd med gulum stjérnum. SIL st6dvar eru taknadar med graenum prihyrningum.

(map). In b. 1. Sigfasson (editor), 1 hlutarins edli. Jakobsdéttir, S. S., G. B. Gudmundsson and R. Stefansson
Festschrift for borbjérn Sigurgeirsson, Menningar- 2002. Seismicity in Iceland 1991-2000 monitored by
sjoour, Reykjavik. the SIL seismic system. Jokull 51, 87-94.

Gudmundsson, M. T., b. Hognadéttir, H. Bjornsson and F.

Palsson 2000. Jardhitinn i Myrdalsjokli og atburdirnir Rognvaldsson, S. Th., A. Gudmundsson and R. Slunga

sumarid 1999. Umbrot i Myrdals- og Eyjafjallajokli. 1998. Seismotectonic analysis of the Tjérnes Fracture

Agrip erinda og veggspjalda. Febraarradstefna 2000. Zone, an active transform fault in north Iceland. J.
Jardfraedafélag islands, Reykjavik, 13. Geophys. Res. 103, 30,117-30,129.

60 JOKULL No. 52,2003



