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Abstract — In 2003 the SIL seismic monitoring network consisted of 4einse stations. The total number of
earthquakes located by the SIL system in 2003 was about 104 is the lowest number in the last 10 years.
However the number of earthquakes of magnitude greaterItmwas similar to 2002. Eight felt earthquakes
were reported in 2003. The largest earthquake in 2003 oexliabout 7 km southwest of Kleifarvatn on the
Reykjanes Peninsula on August 23 at 02:00. It had a magnitdde= 5 and was felt in many parts of SW-
Iceland. The aftershock activity was most intense the firstdays after the main shock and culminated about
a week later. Seismicity beneath the Myrdalsjokull glagias high and as in 2002 was continuous throughout
the year under the western part. From mid year 2003 the seiagtivity has increased at Grimsvotn volcano
in the Vatnajokull ice cap. Some earthquake swarms occurngtie northern part of the Reykjanes Ridge with
earthquakes greater than 4. Several earthquake swarmseaitinquakes of magnitude about 3 were recorded
in the Tjornes Fracture Zone. Aftershock activity still tanes on the main faults from June 2000 in the South

Iceland Seismic Zone.

INTRODUCTION

The SIL seismic system is a network of 3-component
digital seismic stations and a data processing system
(Jakobsdottiet al., 2002). At the end of the year 2003
the network consisted of 41 SIL seismic stations. One
new SIL seismic station, Krokottuvotn, was installed
north of Myvatn in the middle of the year. Two sta-
tions were discontinued in January 2003, Skamma-
dalsholl, south of Myrdalsjokull, and Grindavik, on
the Reykjanes Peninsula.

A total of 10400 earthquakes were located by the
SIL seismic system in 2003 compared with about
14000 in 2001 and 2002 (Figures 1 and 2). The num-
ber of earthquakes greater than or equal to 1.5 is sim-
ilar for the years 2003 and 2002.

The magnitude scale used here is our local mo-
ment magnitude scalk/;,, (Slungaet al, 1984). Itis
scaled in a manner resembling the Richter local mag-
nitude scale\/;.

Here we focus mainly on the seismic activity on the
Reykjanes Peninsula and beneath Myrdalsjokull and
Vatnajokull, which had high seismic activity in 2003.
Following is a short description of the seismicity in
other areas during 2003.
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Figure 1. Annual number of earthquakes from 1994
to 2003. —Arlegur fjoldi jardskjélfta fyrir &rin 1994
til 2003.
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Figure 2. Earthquake epicenters (red dots) recorded in ¢he 2003 by the SIL seismic system. The main
tectonic features of Iceland are shown. RR denotes the RegkjRidge, SISZ the South Iceland Seismic
Zone, EVZ the Eastern Volcanic Zone, WVZ the Western \olcatone, TFZ the Tjornes Fracture Zone, V
the Vatnajokull Ice Cap and M the Myrdalsjokull glacieikert sem synir jardskjalfta (raudir punktar) sem
stadsettir voru med SIL kerfinu arid 2003.

The seismic activity in the South Iceland seismicswarms. Earthquake swarm activity occurred north
zone (SI1SZ) was mainly concentrated on the faults adind east of Grimsey in June, August and October. The
the June 2000 main shocks. The number of these dfiggest earthquake in these swarms, with magnitude
tershocks is decreasing and most of them cluster clog¢;,, = 3.7, occurred 18 km north of Grimsey on Oc-
to the origin of the main shocks. tober 15. There was also swarm activity in the mouth

The Tjornes Fracture Zone had several earthquaké Eyjafjorour and in Oxarfjoréur.
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Increased earthquake activity has been on the MYRDALSJOKULL

northern part of Reykjanes Ridge since 2000. At thghe Katla volcano is located under Myrdalsjokull. It
end of April, swarm activity was recorded close top35 shown signs of unrest since 1999 when a jokul-
Geirfuglasker with an earthquake of magnitude 4. Amhlaup emerged from the southern part of the glacier
earthquake of magnitude 4 was also recorded about Jpq a new cauldron was formed and other cauldrons
km SW of Eldeyjarbodi in a swarm at the end of theshowed changes in size (Gudmundsson et al., 2000;
year. An earthquaké/, = 5 (NEIC) was recorded \pgfisrs 2002). GPS measurements in Austmanns-
on 62.9 degrees north, on the Reykjanes Ridge qfnga, at the northeastern rim of the Katla caldera,
July 19. have also shown uplift and outward displacements
An earthquake of magnitud¥;,, = 3.2 occurred from the year 2002 (Sturkedit al, 2003a). The seis-
beneath Nesjavellir in the Hengill area on March 11micity under Myrdalsjokull is mainly concentrated in
It was felt in Reykjavik and Selfoss. Some smalltwo areas, within the Katla caldera and to the west of
earthquakes at about 16 km depth were recorded hiye caldera where the seismicity is usually seasonal
Heimaey in the Westmann Islands in August anavith nearly all earthquakes occurring in the second
November. half of the year (Einarsson and Brandsdottir, 2000).
In 2002 the pattern of seismicity in the western part
of Myrdalsjokull changed from seasonal to continu-
REYKJANES PENINSULA ous seismic activity throughout the year (Porbjarnar-
) _ ) ) ) dottir et al,, 2003). The majority of earthquakes lo-
The Reykjanes Peninsula is a continuation of thgated under Myrdalsjokull in 2003 originated under
oblique spreading ridge, Reykjanes Ridge, and cofpe western part, where the seismic activity had the
nects it to the South Iceland Seismic Zone (SISZ) andame continuous pattern as in 2002. The seismicity
the Western Volcanic Zone (WVZ). within the caldera was mainly under its northern part
On August 23, 2003 at 02:00 avf;,, = 5 earth-  (Figure 4). On September 22, an earthquake swarm
quake occurred west of Kleifarvatn on the Reykjaoccurred beneath the northeastern rim of the caldera,
nes Peninsula at about 4 km depth (Vogfjord, 2004klose to Austmannsbunga. The biggest earthquake in
(Figure 3). The earthquake was felt in many parts ofhat swarm had a magnitudé;,, = 3.9.
SW-Iceland. More than 1200 aftershocks followed
on the same day and the day after of which 10 were VATNAJOKULL
greater than 3 in magnitude. The aftershock activ- . . .
ity culminated about a week later. The epicenters o}-he Vatnajokull ice cap includes several volcanic sys-

the aftershocks aligned on a NS-line containing th ems. The most f’iCt'Ve Is the Gr|m_svotn volc_ano,
main shock and also on an ENE-line from the maifvhich erupted last in 1998, and has since been inflat-

shock into Kleifarvatn. The optimum fault plane so-"Y (Sj[u_rkellecta,tl., 20"0312.)). Fromdmiltzj. yearSZO(K;’I*‘: thef
lution for the main event and the aftershocks indicat eismicity at Grimsvotn increased (Figure 5). Most o

that the fault plane is a N—S right-lateral strike Slipt e earthquakes have their origin close to the southern

fault. This seismic activity on the Reykjanes Penin-rim of the Grir_nsybtn caldera.
y K In the beginning of July 2003 a small earthquake

sula is the greatest since June 2000 when 3 earth- db h Bardarb S h
guakes of magnitude greater than 5 were triggered gijvarm occurred beneath Bardarbunga. Some earth-

the Reykjanes Peninsula by the main shock in SISguakes were recorded on Loki ridge, the ridge striking
on June 17, 2000 (Vogfjora, 2003) eastward from Hamarinn, and also some in Kverk-

A hauak ded i Bl,f.,,”fj('jll. Icequakes were recorded in Skeidararjokull
: n eart quake swarm was recorded In Blalloll, e |5tion to jokulhlaups from Graenaldn or rainfall
in early April with the biggest earthquake of mag'(tRobertset al, 2005)

nitude 2.2. A small earthquake swarm took place a
Fagradalsfjall in October.
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Figure 3. The map shows earthquake epicenters (red cr@sskan E-W cross section of the earthquake depth
distribution on the Reykjanes Peninsula in 2003. The greardenotes the location of thd;,, = 5 mainshock

on August 23. The mainshock’s focal mechanism is also shewtart sem synir jardskjalfta (raudir krossar)

a Reykjanesskaganum &rid 2003 asamt dyptarpversnidi asfgdlftunum. Stadsetning steersta skjalftans, 5
stig, er synd med graenni stjornu. Brotlausn skjalftans digskfalftar endurspegla feerslur & naer l6dréttu NS
haegrihandar snidgengi.
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Figure 4. Cumulative strain release (in €R) and cumulative number of earthquakes in the two activesarea
beneath Myrdalsjokull, west of Godabunga and within theld&aaldera. Magnitude vs. time 1999-2003 is
plotted beneath each graphLiauritin syna uppsafnada streitu og uppsafnadan fioldégkjalfta fra 1999 til
2003 i vestanverdum Myrdalsjokli og i Kétludskjunni, ogrétaem fall af tima.
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Figure 5. A map of earthquake epicenters (red dots) benedtha@rth of Vatnajokull (top). The graph shows cu-
mulative strain release and cumulative number of earthepialithin the Grimsvétn central volcano from 2001
to 2003 and a magnitude vs. time plot.Kert sem synir upptok jardskjalfta (raudir punktar) & Vajékuls-
svaedinu. Linurit synir uppsafnada streitu og uppsafnafisdd jaroskjalfta i Grimsvétnum asamt steerd sem
fall af tima fr4 2001 til 2003.
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Table 1. Earthquakes felt in 2003 Jardskjalftar sem menn fundu a arinu 2003.

Origindate Origintime Latitude Longitude Depth ;M Feltat
km location

2003-03-11 17:27:45.1 64.109 -21.265 7.1 3.2 Selfoss,
Mosfellsbaer
2003-04-06 21:05:02.9 63.947 -21.321 7.5 3.2  Hveragerdi,
porlakshofn
2003-05-15 17:34:33.9 63.860 -22.382 8.3 3.3 Grindavik
2003-05-16 06:44:05.6 63.853 -22.385 8.2 2.2  Grindavik
2003-05-26 17:50:42.9 65.638 -16.878 5.0 1.9 Reykjahlio
2003-08-23 02:00:11.8 63.902 -22.086 4.1 5.0 SWe-Iceland
2003-09-13 13:39:29.8 63.934 -21.405 5.0 2.3 Olfus
2003-11-19 23:06:04.7 63.953 -21.074 4.7 2.4 Selfoss

On October 3 and 18, two earthquakes of mag- AGRIP
nitude 3.2 and 3.4 occurred near Dyngjuhdls clos L Lk L
to the northwestern edge of Vatnajokull ice cap. Anijaréskjalftawrknl alslandi arig 2003
earthquake swarm lasting from November 3-22 took lok ars 2003 var 41 jardskjalftastdd i SIL jard-
place in Herdubreidartogl in the Askja fissure swarmskjalftameelanetinu. Ein ny SIL st6d, Krokéttuvotn
The biggest earthquakes in that swarm had magniordan vid Hlidarfjall i Myvatnssveit, baettist vid SIL
tudes close to 3. netido um mitt &r. Tveer jardskjalftastddvar voru lago-
ar nidur i byrjun ars, Skammadalshéll i Myrdal og
Grindavik a Reykjanesskaga. Um 10.400 skjalftar
meeldust undir og vid landid & arinu. Steersti skjalft-
Acknowledgements inn vard adfaranétt 23. &glst kl. 02:00 og meeld-
ist stadbundin veegissteerd hang, = 5. Upp-
This paper is based on weekly reports made by emék hans voru & um 4 km dypi vestan vid Kleifar-
ployees of the Department of Geophysics, Icelandigatn 4 Reykjanesskaga. Brotlausn skjalftans og eft-
Meteorological Office, in 2003. They are Bergporarskjalftar benda til pess ad brotaplan hans hafi verid &
S. Porbjarnardottir, Erik Sturkell, Gunnar B. Gud-nzestum 168réttu NS haegrihandar snidgengi. Skjalft-
mundsson, Halldér Geirsson, Hjorleifur Sveinbjoérnsinn fannst vida um SV-land allt austur til Vikur i
son, Kristin S. Vogfjord, Matthew J. Roberts, Sig-Myrdal. Skjalftahrinan var 6flugust fyrstu tvo sél-
urlaug Hjaltadottir, Steinunn S. Jakobsdoattir, VigfﬂSarhringana en sidan dro verulega Gr henni og henni
Eyjélfsson and Porunn Skaftadottir. They contributedar lokié fyrir manadamétin. A &rinu urdu nokkrar
to the operation of the SIL system and in the buildskjalftahrinur nyrst & Reykjaneshryggnum. Steerst var
ing up of the earthquake database. Josef HOImjamyina vid Geirfuglasker i lok april med skjalfta yfir
and Sighvatur K. Palsson are responsible for mairg stig. | lok arsins vard hrina sunnar & Reykjanes-
taining the SIL seismic stations. Reynir B('jévarSSOIhryggnum eda um 15 km sudvestan vid Eldeyjarboda.
and Ragnar Slunga are the main designers of the Siteersti skjalftinn par maeldist um 4 stig. Undir vest-
system. Allfigures in this paper were made with GMTanverdum Myrdalsjokli, vestan vid Godabungu, var
software (Wessel and Smith, 1991). vidvarandi skjalftavirkni allt arid eins og verid hef-
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ur fra midju ari 2001. Undir Koétludskjunni var virkni sumarid 1999. Umbrot i Myrdals- og Eyijafjallajokli.
mest vid Austmannsbungu. Fra midju ari 2003 hefur  Agrip erinda og veggspjalda. Febriarradstefna 2000.
skjalftavirkni undir Grimsvotnum farié vaxandi. GPS Jardfreedafélag IslandReykjavik, 13.

meelingar syna aukinn kvikuprysting undir Kétlu og Jakobsdéttir, S. S., G. B. Gudmundsson and R. Stefansson
Grimsvétnum. | Skeidararjokli meeldust nokkrar is- 2002. Seismicity in Iceland 1991-2000 monitored by
skjalftahrinur sem tengdust jokulhlaupum eda mik-  the SIL seismic systendokull 51, 87-94.

illi urkomu. | oktober maeldust 2 skjalftar yfir 3 ad Roberts, M. J., F. Palsson, M. T. Gudmundsson, H. Bjorns-
steerd med upptok undir Dyngjuhalsi vid norévestan- son and F. S. Tweed 2005. Ice—water interactions dur-
verdan Vatnajokul. i névember var skjalftahrina vis ~ ing floods from Greenalén glacierdammed lake, Ice-
Herdubreidartdgl, austan vid Oskju. Steerstu skjalft-  'and.Annals of Glaciologyl0, 2005. In press.

arnir i peirri hrinu meeldust um 3 stig. Uti fyrir Nord- Slunga R., P. Norrman and A. Glans, 1984. Seismicity of
urlandi var skjalftavirkni mest Gti fyrir mynni Eyja- Southern Sweden. - Stockholm : Forsvarets Forskn-
fiardar & Husavikur-Flateyjarsprungunni og einnig 4  ngsanstalt, July 1984. - 106 p=QA report ; C2 C
Grimseyjar-Oxarfjardar beltinu, baedi austan Grims- 20543-T).

eyjar og inn i Oxarfirdi. Steerstu skjalftarnir & pess- Sturkell,, E., P Einar§son, F .Sigmundsson, H. Geirsson,
um sveedum voru ramlega 3 ad steerd. A Sudurlandi - Olafsson, R. Olafsdéttir and G. B. Gudmundsson
var ennpé aframhald & eftirskjalftavirkni & Holta- og i%og’f'(g_ri?t'ggggge;ggg” Kotattarufreedingur-
Hestvatnssprungunum fra storu skjalftunum arié 2000 o ' S .
en virknin par minnkar pé stédugt. Undir Nesja- Sturk(’ellz E., P Elnarss_on, F. Sigmundsson, S._Hrelns-
vollum vid Hengil meaeldist pann 11. mars skjalfti ad doft'r fi“d H. Geirsson ?oogb' Deformation of
steerd 3 sem fannst 4 héfudborgarsveedinu og Sudur- S;g?gﬁ?tggfggéingégﬁsgd'Rzg?_gtgg t'in igg;Ub'
landi. Tveer litlar skjalftahrinur meeldust undir Heima- d0i:10.1029/2002GL 016460, 2003. '

ey I Vestmannaeyjum [ agist og november en S’“kar\/ogfjt')réi, K. 2002. Var eldgos orsok jardskjalftadréans i

hrinur eru mj6g 6vanalegar par. Solheimajokulshlaupinu 17. juli 1999%eoscience
Society of Iceland. Spring meeting 2032.
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