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FORMALLI

Nii { sumar var hafist handa vid samvinnuverkefni Vedurstofu [slands, Durham haskéla i Englandi og
Princeton hdskéla i Bandarikjunum. Nefnist verkefnid Heiti reiturinn. b var komid fyrir 30 mjog
fullkomnum jardskjalftameelum vida um land til ad mala bylgjur sem berast frd jardskjalftum sem
eiga upptok hér 4 landi sem annars stadar { heiminum. Er rddgert ad mealar pessir verdi starfraektir
hér { 2 ar og mun Vedurstofan sjd um rekstur peirra. Malarnir eru mikilveg vidbét vid hid nyja
fastanet jardskjélftamela sem Vedurstofan hefur verid ad byggja upp 4 undanférnum drum. Reiknad
er med ad melarnir { fastaneti Vedurstofunnar verdi 32 i lok pessa 4r.

Melakerfi Vedurstofunnar ner fyrst og fremst til peirra svada 4 [slandi par sem mest er um
jardskjilfta { byggd, enda er pad hugsad til eftirlits og viOvorunar og rannsékna sem tengjast
jardskjélftahettu. Peir 35 malar sem nd batast vid timabundid vegna heita reits verkefnisins eru a
60rum stodum landsins. Frd peim munu fast upplysingar til vidbétar sem varda miklu til ad skilja
hvernig spenna hledst upp fyrir jardskjdlfta og eldsumbrot.

Meginmarkmid verkefnisins Heiti reiturinn er ad kortleggja méttulstrékinn, svokallada, undir Islandi,
eins vel og unnt er med nyjustu melatekni. Pessi kortlagning er gerd med pvi ad skoda 4hrif hans 4
jardskjalftabylgjur sem berast til {slands fra jardskjalftum annars stadar 4 hnettinum, bedi bylgjum
sem fara gegnum jordina og berast okkur nedan frd, sem og bylgjum sem fylgja yfirbor0i jardarinnar.
Melingar 4 bylgjum fré jardskjalftum, sem eiga upptok hér 4 landi skipta lika miklu méli til ad fylla
upp 1 pessa mynd. Melingar allra 60 stddvanna sem starfrektar verda i landinu nastu 2 4rin verda
nyttar { pessari rannsékn.

bad var mjog mikilvaegt ad Heita reits malarnir voru komnir { gagnid adur en eldgosi0 undir
Vatnajokli hofst 30. september s.1. Skraningar peirra 4 jardskjalftum og 6r6a, sem tengdust gosinu eru
afar mikilvegar til ad skilja edli gossins og p4 um leid til ad reyna ad meta vi0 hverju m4 buast {
framhaldi af pvi. A nastu 4rum munu visindamenn geta visindamenn nytt sér nidurstodur
verkefnisins til rannsékna 4 pvi hvad byr ad baki eld- og jarOskjdlftavirkninni hér 4 landi, skyggnst
undir yfirbor0id og reynt ad gldggva sig 4 rétum fslands.

Ragnar Stefansson

HEITA REITS VERKEFNID

Tilgangur verkefnisins

Flekakenningin gerir rd0 fyrir ad yfirbord jar8ar sé gert Ur nokkrum stinnum flekum, svipad skel
skjaldbokunnar, og ad pessir flekar séu 4 hreyfingu. P6 hugmynd um rek meginlandanna hafi verid
sett fram 4 sidustu ©ld var bad ekki fyrr en hagt var ad rannsaka jardskjalfta med melitzkjum 4
sjéunda aratug pessarar aldar ad fullnegjandi kenning var préud og almennt sampykkt. S kenning er
4n efa stersta framfaraskref sem tekid hefur verid { jardvisindum 4 ¢ldinni.

Melitekin sem gerdu moénnum kleift ad stunda rannséknir 4 undirst6dum flekakenningarinnar voru
stadladir jarOskjilftamelar sem settir voru upp vida um heim. Kostnad vid uppsetninguna greiddu
Bandarikjamenn en um rekstrarkostnad sdu heimamenn, oftast veQurstofur 4 hverjum stad.
Mikilvegur hlekkur i bessari kedju jarOskjélftameela er st6d kollud AKU, en han er { kjallara
16greglustodvarinnar 4 Akureyri. AKU, og u.b.b. 100 systurstédvar hennar erlendis hafa { meira en 30
ar skrdd jardskjdlfta um allan heim. Urvinnsla gagnanna frd bessum malum gat af sér
flekakenninguna.

Naestu tvo arin mun AKU eiga , félaga® { kjallara 16greglustéOvarinnar 4 Akureyri. bad er malist60
sem gengur undir nafninu Stlur og var hidn sett upp 20. juni 1996. Silur er hluti mun minna
melanets sem samanstendur af 35 stédvum sem stadsettar eru vida um fsland. Pessir nyju
jardskjalftameelar, sem kallast breidbandsmelar, eru mjog préadir ad allri gerd og geta skrad badi ha-
og lagtidni jardskjlftabylgjur. Pad bydir ad melirinn er jafnn®mur 4 ndlega og mjog fjarlega
skjélfta. Silur og systurstddvar hennar voru settar upp sem tilraun til ad varpa ljési & bann batt
flekakenningarinnar sem sndnastur er og minnst er vitad um - heita reiti og moéttulstréka sem kunna
ad vera par fyrir nedan.



bad hefur lengi veri0 ljést ad 4 yfirbordi jardar eru stadir sem eru sérlega ,heitir”, par sem eru morg
eldfjoll og jardhitasvaedi. Fragastir bessara heitu stada eru Island, Hawaii og Yellowstone-
pjé0gardurinn { Bandarikjunum. Pegar flekakenningin t6k ad préast var stungid upp 4 pvi ad pessir
stadir ettu stéran patt { hreyfingum platnanna og voru peir kalladir , heitir reitir®. Stungid var upp 4
bvi ad undir peim veru uppstreymissvadi, mottulstrékar, par sem heitt efni stigi upp frd hundrada til
pudsunda kilémetra dypi. Petta uppstreymi efnis geti b4 4 einhvern hatt valdid hreyfingum flekanna.
Skilningur manna 4 nestum &llu sem tengist flekakenningunni hefur tekid stérstigum framférum en
heitu reitirnir hafa p6 ordid dt undan. Nu er uppruni og gerd kviku sem myndar eldfjoll 4 heitu
reitunum enn 6pekkt og ekki hefur tilvist mottulstréka verid sonnud. Ekki vita menn heldur hvernig
peir lita Gt eda hvernig og hvadan beir koma.

Jardskjalftamelanetid sem nu hefur verid sett upp mun gefa jardvisindamonnum kost 4 pvi agd fylla
upp i petta gat i skilningi okkar. A nzstu tveim 4rum munu jardskjélftar um alla j6rdina vera skradir
4 Islandi, ekki adeins af AKU heldur einnig peim 35 stédvum sem settar hafa verid upp i tengslum vid
Heita reits verkefni®d. Jardskjdlftabylgjur frd skjalftum, sérstaklega frd st60um hinumegin 4
jar8kidlunni, munu koma til stédvanna nénast beint upp i gegnum undirlag fslands. Pannig munu per
ferGast um moéttulstrokinn, ef hann er til, og hafa dhrif 4 komutima bylgnanna, tidni peirra og adra
eiginleika. Rannséknir 4 pvi hvernig pessir eiginleikar bylgnanna breytast milli stodva 4 Islandi gerir
okkur kleift ad dkvarQa sterd, stadsetningu og edli mottulstréksins, hvort brddid efni er til stadar
0.8.frv.

Melistodvanetid geric moénnum einnig mogulegt ad skrd sméskjalfta um allt {sland sem ekki hefur
verid hegt fyrr. Fastar jardskjalftamealistodvar 4 {slandi hafa flestar verid stadsettar par sem liklegt
hefur verid talid ad von veri 4 stérum jardskjalftum eda eldgosum. bratt fyrir pad hefur jar0fredin
hér lag 4 a0 koma 4 Gvart, samanber eldgosid { Heimaey 1973. Pad er pvi mikilvaegt takmark ad vikka
lit net fastra jardskjalftamalistodva til allra landshluta og er net Heita reits verkefnisins n&stu tvo drin
fyrsta skref { pa 4tt.

Uppsetning melanetsins sumarid 1996

Eftir margra vikna skipulagningu var melanet Heita reits verkefnisins sett upp 30. maf til 31. juili
1996. Stadsetningar meelistédvanna voru valdar med tilliti til pess a0 pau 35 maliteki sem verkefnid
hefur til umrada yrdu dreifd jafnt um allt Island. Melitzkin eru fengin ad lani fr4 Bandarikjunum,
megnid af fjarmagni til verkefnisins kemur frd Bretlandi og vinna vi0 rekstur malanetsins er ad
mestu unnin af starfsménnum Vedurstofu Islands. Par sem heimszkja parf mazlistodvarnar 4 2-4
mdnada fresti eru paer flestar 4 stoduin sem adgengilegir eru & vetrum.

JarOskjalftameelarnir eru geysilega nemir og geta skrdd fétatak { tuga metra fjarlegd, bila- og
tekjatitring { hundrada metra fjarlegd og jafnvel oldugang tdthafanna. beir mala jarOskjalfta fré
sterdinni 5 Gt um allan heim og einnig kjarnorkusprengingar. Petta sidastnefnda skyrir hvers vegna
Bandarikjamenn hafa fjarfest hdar upph@dir { uppsetningu hins upprunalega alheimsnets
jardskjalftamela. '

Reynt var eftir fremsta megni ad koma nemum jardskjalftamalanna 4 klopp eda golf sem steypt hafdi
verid beint ofan 4 klopp pvi 4litid er ad bad gefi bestar melingar. Tvar stédvar melanetsins,
Hélsgerdi og Grund, eru 4 efni sem sest hefur til { skriduhlaupum bvi enginn bezr { sunnanverdum
Eyjafirdi eda { Jokuldal eru 4 eda { grennd vid klopp. FrumskoOun 4 gégnum frd pessum stéidvum
bendir p6 til pess ad skraning jardskjilftabylgna 4 pessum stédum sé engu verri en annars stadar. bvi
getu meaelingar netsins breytt hefdbundnum vidhorfum hvar best sé ad stadselja jardskjdlftameela. Auk
jardskjalftanemans fylgir hverri st60 skraningarteeki, gagnadiskur, aflgjafi, tengibord og rafgeymir
sem heldur stodinni gangandi { nokkra daga ef rafmagn sler tt.

Mesta vandmadl jardskjalftarannsokna er aflid. Malinga er oft porf 4 sto0um par sem ekkert rafmagn
er og pvi parf ad nota rafgeyma. Rafsto0var er ekki haegt ad nota vegna titrings sem par valda.
Rafgeymar eru pungir og 6medferilegir og pvi var brugdid 4 pad rdd ad koma eins moérgum stédvum
og hegt var (24 alls) upp { hiisnedi par sem adgangur er ad rafmagni.

Svo jardskjalftamelanetid vari péttridid um allt fsland vard ekki hjs pvi komist ad setja stédvar upp 4
midhilendinu, nerri peim stad sem talid er ad midja hins heita reits sé. bar er rafmagn ekki
adgengilegt og einnig er vandkvedum bundid ad heimszkja std0varnar ad vetri til nema 4



séritbinum jeppum. Stédvar voru settar upp { Leppistungum, Laugafelli 4 Sprengisandsleid,
Laugafelli vid Snafell, Oskju og 4 Grimsfjalli 4 Vatnajokli. Pessar st6Ovar f4 afl r rafgeymum sem
tengdir eru sélarrafhlodum. Pangad verdur farid prisvar 4 vetri 4 jeppum sem ttbtnir eru fyrir akstur {
miklum snjé og 4 joklum. Farid verdur um midjan névember, seint i jandar og snemma { april. P4
verQur skipt um gagnadiska og rafgeymar hladnir med rafstd0vum og hledsiutekjum. Slikt getur tekid
upp undir sélarhring. Svo adstedur fyrir b4 sem sjd um pessa vinnu séu sem bestar var dkvedid ad
koma mealistédvunum fyrir { og vid fjallakofa 4 hverjum stad.

Medan 4 uppsetmingunni st60 lentum vid i ymsum hefdbundnum vandamdlum sem tengjast vinnu af
pessu tagi. Taki og bilar biludu en engin slys urQu 4 folki og mé pvi segja ad mjog vel hafi gengid.
Vinnuh6purinn sem ad verkefninu stendur kann 6llum peim sem gert hafa uppsetningu malanetsing
mogulega bestu pakkir. Pad er ekki alls stadar { heiminum sem &4hugasamir borgarar leyfa
visindamoénnum ad hoppa upp 4 bak, grafa holur { goérdum og kjollurum og hengja loftnet 4 hus.
Fréttabréf verkefnisins mun koma it 4rsfjéroungslega og vid vonum ad pad verdi ykkur til gagns og
gamans og a0 pannig fdid pid eitthvad { ykkar hlut, annad en fétspor 4 paki, fyrir adstodina vid
verkefnid.

Gillian R. Foulger

THE ICELAND HOTSPOT PROJECT
The objective of the project

The theory of plate tectonics suggests that the Earth is covered by a set of rigid plates, like the shell of
a tortoise, and that these plates move relative to one another. Although the idea that continents drift
was proposed as early as the last century, it was not until earthquakes could be studied instrumentally
over the whole Earth, in the seventh decade of this century, that an adequate theory was developed
and generally accepted. The discovery of plate tectonics is without doubt the most important advance
made in Earth Science this century.

The instruments that made this breakthrough possible are a set of standard seismographs that were set
up all over the world. The equipment and installation costs were provided by the U.S.A., and the host
countries (usually through their national Meteorological Offices) pay the running costs. An important
member of this seismograph network is the station AKU, housed in the basement of the police station
at Akureyri. AKU, and about 100 sister stations worldwide, have been reporting measurements of
earthquakes that occur all over the Earth for over 30 years. It is from this work that the theory of plate
tectonics emerged.

AKU now has a companion seismometer, Sidlur, that was installed in the Akureyri police station
basement 20th June 1996, and will operate for two years. Silur is a member of a much smaller
network - one with 35 seismometers that cover only Iceland. These new seismometers, which are
known as broadbands, are of a very advanced design and can record seismic waves of low and high
frequencies equally well. This means that they are equally sensitive to both local and very distant
earthquakes. Siulur and her sisters have been installed in an attempt to throw light on the most
puzzling and least well understood aspect of plate tectonics - that of "hotspots” and the mantle plumes
thought to underlie them.

It had long been known that there are places on Earth that are exceptionally hot at the surface, with
many active volcanoes and geothermal areas. The most famous of these are Iceland, Hawaii and
Yellowstone Park, U.S.A., although there are many others. Shortly after the discovery of plate
tectonics, it was realized that these places may play an important role in the movements of the plates,
and they were named "hotspots”. It was suggested that they are underlain, and fed by, chimneys of hot
material that rises from depths of hundreds or even thousands of kilometres in the Earth. Such a flow
could, in some way, be involved in causing the plates to move. Subsequently great progress was made
in studying almost every aspect of plate tectonics except hotspots. Today the origin and nature of the
magma that feeds volcanism at hotspots is still unknown, and it has never been proven whether or not



they are underlain by mantle plumes. It is unknown what plumes may be like or how and from what
depths they may rise.

The new seismometer network will enable us to fill in this gap in understanding. Over the next two
years, large earthquakes occurring all over the Earth will be measured in Iceland, not only at AKU,
but also at the 35 stations of the new hotspot network. Seismic waves from these earthquakes, and in
particular ones that occur on the opposite side of our planet, will arrive at the stations travelling
almost directly upwards. On their journey they will pass through the mantle plume, if it exists, and
this will affect the times the waves will arrive at the stations, the frequencies of the waves, and other
properties. Studying the variations of these seismic waves across the network will enable us to
determine the size, position and nature of the mantle plume, and (o answer questions such as whether
melt is present, and if so where.

The network will also detect small earthquakes over the whole of Iceland for the first time. Most of
the existing permanent seismometers in Iceland are located in areas where large earthquakes or
volcanic eruptions are thought to be most likely. However, Icelandic geology has a habit of springing
surprises, such as the Heimaey eruption of 1973. It is an important goal to extend the permanent
seismometer network to all parts of the country, and the 2-year hotspot network is a first step toward
this goal.

Installation of the hotspot network, summer 1996

After many weeks of planning, the hotspot network was installed 30th May - 31st July 1996. Station
locations were chosen so the 35 instruments available are distributed evenly over the whole of Iceland.
The equipment is lent by the U.S.A., the majority of the project costs are paid by the U.K., and most of
the work of running the network will be conducted by the Meteorological Office of Iceland. Because
the stations must be visited at intervals of 2-4 months, most are sited at places which are accessible
throughout the winter.

The seismormelers are extremely sensitive, and can record footsteps that are several tens of metres
away, cars and machinery hundreds of metres away and even waves from the open ocean. They will
detect earthquakes as small as magnitude 5 worldwide, and also nuclear explosions. This latter
capability explains why the U.S.A. invested so much money in setting up the original world wide
network.

Wherever possible the sensors are placed on bedrock or on a concrete floor laid directly onto bedrock,
because such sites are expected 1o be the quietest and most sensitive. Two stations in the network,
Hélsgerdi and Grund, sit on landslide material, because no farms in south Eyjafjérdur or Jokuldalur
are near bedrock. However, preliminary data suggest that these stations are recording good data -
perhaps the hotspot network will challenge some traditional prejudices. In addition to the sensor, each
station has a data-acquisition computer, a disk, a power board and a small battery which will power
everything for a few days in the event of a power failure.

The biggest difficulty in seismology is that of power. Measurements are often required from places
where mains electricity is not available, and then batteries must be used. Generators are not an option
because the vibrations they cause would drown out the signals from earthquakes. Batteries are,
however, extremely heavy. For this reason, we installed as many stations as possible (24) in buildings
where mains electricity is available.

In order for the network to cover the interior of Iceland, where the centre of the hotspot is thought to
be, some stations had to be installed at places that lack electricity and are inaccessible to ordinary
jeeps during the winter. We installed five such stations, at Leppistungur in Hrunamannahreppur,
Laugafell in Eyjafjordur, Laugafell near Snefell, Askja and Grimsfjall on Vamajskull. These stations
are powered by batteries charged by solar panels. They will be visited three times each winter using
jeeps adapted for driving on snow and glaciers. These trips are planned for mid-November, late
January/early February and early April. On these trips, the data disks will be replaced and the
batteries recharged using petrol-powered generators. In order to optimise the working conditions for
these visits, which may require the field party spending a full 24 hours at each site charging the
batteries, the equipment has been installed in mountain huts at each site.



In installing the stations, we encountered the usual problems of equipment and cars breaking down,
but no people broke down, so we count the work as having been successtul. The hotspot working
group extends it's most grateful thanks to everyone who so kindly belped to make the network
possible, It is not in every country where interested citizens allow scientists 1o swarm all over their
roofs, dig up their gardens and basements and nail aniennas to their houses. We hope that you will
enjoy this and future newsletters, which will be written at quarterly intervals, and that you will thereby
get something back from the project other than footprints on your roof.

Gillian R. Foulger

Pitttakendur { Heita reits verkefninu (List of members of the hotspot consortinm)

Vedurstota Islands (Iceland Meteorotogical Office): Ragnar Stefinsson, Sturla Ragnarsson, PAlmi
Erlendsson, Steinunn Jakohsddnir, Bergur H, Bergsson, Gunnar Gudmundsson, Einar Kjartansson,
Pdll Hallddrsson, Bardi Porkelsson, Kristjin Agdstsson, Sigurdur Régnvaldsson, Pérunn Skaftadéttir,

Fjallamenn 4 sératbinum jeppum (Snow jeep pilots): Sverrir Hilmarsson, Astvaldur Gudraundsson.
Durham-hdskali § Bretlandi (University of Durham, U.K.); Gillian R. Foulger, Matthew Pritchard,

Princeton-haskali i Bandarikjunum (Princeton University, U.S.A.): Guust Nolet, W. Jason Morgan,
Kristin Vogfjord, Richard Allen.

Jardiredistofnun Bandarikjanna (U.S. Geological Survey, U.S.AL): Bruce R, Julian,
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Mynd 4: Myndin synir hvernig melar 4
islandi nema og skra 160rétta hreyfingu vegna
bylgna {rd jargskjalftum ati { heimi. Tolurnar
efst & myndunum eru lengd skjalftalinuritsing {
sckiindum.

a) JarOskjalfti § Mexik6 15, jdli 1996 af
stierdinni 6,5.

by Jardskjalfti 1 sunnanverfu Kyrrahafi 3.

september 1996 af sterdinni 7,1
Myvnd: Palmi Erlendsson.
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Mynd 5: Jardskjalfiar 4 {slandi af sterdinni 0-5 § janf, jili og 4ghst 1996, Sterd punkianna er { hlutfalli vid sterd skjalltanna
eins og svnt ¢r 4 kortinu, Mynd: Gunnar Gudmundsson og Pdlmi Erlendsson.
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Mynd 6 Kort af jordinni er s¥nir sterstu jardskjdlfia sem ardu { juni, juli og dgiist 1996, Sterd punkta synir hlutfallslega stierd skjilflanna, Bylgur ird
bessum skjalltum, sem mielanct heita reits verkelmising skrdir. verda notadar til pess ad rannsaka undirlag [slands. Mynd: Bruee R, Julian,
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Askja
Laugafcll
Blondulén
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Vatnsdalsgerdi
Vedurstofa
Raunvisindastofnun

Nafn

Sveinn Sveingson

Asgeir Sigurdsson

Bjom Davidsson

Olafur Sigvaldason

Smiiri Ladviksson

Baldur Gestss. & Seima Kjartansd.
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