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Avarp formanns Jaréfraedafélags islands

Haustradstefna Jardfraedafélags Islands arid 2014 er tileinkud umbrotunum i Vatnajokli og
naesta nagrenni hans og er ad pessu sinni haldin i samvinnu vid Joklarannséknafélag island.
Mikid hefur gerst i riki Vatnajokuls undanfarna manudi og ekki sér fyrir endann & peirri
atburdarras sem hofst um mitt sumar pegar stort berghlaup féll Gr sudausturbran éskjunnar i
Oskju. Upp Gr midjum agust hofst sidan umbrotahryna i Bardarbungu og nagrenni hennar. Med
timanum faerdist pessi skjalftavirkni undir Dyngjujokul og padan til nordurs i att ad Holuhrauni.
par héfst litio skammvinnt eldgos pann 29. &gust og i kjolfar pess mun staerra gos 31. &gust sem
stendur enn. Margt hefur komid visindaménnum a dvart vardandi pessa atburdi og an efa verdur
mdrgum spurningum svarad & pessari radstefnu.

AJ auki verda tveir jardvisindamenn heidradir a radstefnunni, ad pessu sinni eru pad
professor Hrefna Kristmannsdottir vid Haskolann & Akureyri og Dr. Jon Eiriksson sérfraedingur
vid Jardvisindadeild Haskola Islands, en pau hafa baedi nad peim afanga ad verda sjétug i ar.

Professor Hrefna Kristmannsdéttir hefur um langt arabil unnid ad rannséknum & jardhita og
jaroefnafraedi. Eftir ad Hrefna lauk Cand. Real gradu vid Haskdlann i Oslé 1970 starfadi han
lengst af sem deildarstjori jardefnafredideildar & Orkustofnun, auk pess ad vera gistikennari
vid Haskoélann i Bristol i Englandi og gistiprofessor vid Haskolann i Akita i Japan. Fra arinu
2002 hefur hun starfad sem professor i jardhitafreedum vid Haskolann & Akureyri. Ritaskra
Hrefnu er gridarmikil enda um dugmikinn visindamann ad reeda og ekki ma gleyma ad Hrefna
gegndi starfi formanns Jardfreedafélags islands 1984-1986.

Dr. Jon Eiriksson hefur lengi stundad rannsoknir & svidi setlagafraedi auk pess ad rannsaka
fornhaffreedi, gjéskulagatimabil, gosraent set og loftslagsbreytingar. Jon lauk doktorspréfi fra
Haskolanum i East Anglia & Englandi arid 1980 og starfadi svo um tima hja Orkustofnun en
vard adjunkt 1972 og svo sidar sérfredingur, 1978, vid Raunvisindadeild Haskola islands. Fra
arinu 2004 hefur Jon einnig verid radgefandi préfessor vid East China Normal University i
Shanghai i Kina. Likt og med Hrefnu pa sést a ritlista Jons ad hann hefur verid 6tull
visindamadur og & ad baki glaestan feril en Jon var einnig medstjornandi i Jardfredafélagi
islands 1978-1980.

Stjorn félagsins 6skar peim Hrefnu og Joni til hamingju med peirra glasilegu ferla og vonar
ad islenskt jardvisindasamfélag fai ad njota krafta peirra um 6komin ar, ritaskrar peirra verda
gerdar adgengilegar a heimasiou félagsins, jfi.is. Stjornin vill ennfremur pakka éllum peim sem
flytja erindi & radstefnunni. bad er von okkar ad pessi haustradstefna studli ad fjorlegri og
gagnlegri umreedu um umbrotin i riki Vatnajokuls og gefi okkur betri yfirsyn yfir pa vidburdi
sem par eiga sér stad.

f.h. Jardfredafélags islands

Sigurlaug Maria Hreinsdottir
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Acid rain caused by Holuhraun eruption

Andri Stefansson?, Nicole S. Keller!, Sara Barsotti?, Gerdur
Stefansdottir?, Rikey Kjartansdottir!, Iwona Galeczka?, Eydis S.
Eiriksdottirt, Arni Sigurdsson?, Sibylle von Léwis? and Sigurdur R.
Gislason!?

! Institute of Earth Sciences, University of Iceland, Sturlugata 7, 101 Reykjavik, Iceland
2 |celandic Meteorological Office, Bustadavegi 7- 9, 108 Reykjavik, Iceland

The Holuhraun eruption that started at the end of August 2014 has resulted in large quantities
of SO> being emitted to the atmosphere, in the range of ~35 to ~100 thousand tonnes of SO>
per day. Sulfur dioxide in the atmosphere hydrates and oxidizes to form various compounds
including sulfur trioxide (SOs) and sulfuric acid (H2SO4) as well as sulfur aerosols. The
formation of sulfuric acid in the atmosphere results in acid rain. Since 19" September 2014,
rainwater samples have been collected and analyzed at weekly bases at 18 locations across all
the Iceland. Unpolluted rainwater has a pH of ~5.6. The pH of rainwater in Iceland after the
start of the Holuhraun eruption ranging from pH 2.51 to 7.38 with an average value of pH 5.77
(measured at room temperature). About 38% of the rain is defined as acid rain whereas 62%
can be regarded as unpolluted rain. About 6% of the measured rainwater shows sever acid
characteristics, i.e. pH below 4. The lowest pH value measured so far of 2.51 is also the lowest
rainwater pH ever recorded in Iceland. To trace the source of sulfur in the rainwater a mixing
model has been developed based on SO4and CI concentrations and taking into account three
major sources of solutes in rainwater, i.e. seawater spray, rock dust dissolution and volcanic
gas from Holuhraun. The conclusions demonstrate that large parts of rainwater in Iceland after
the start of the Holuhraun eruption can be explained by the contribution of seawater spray and
rock dust dissolution. However, about 40% of the rainwater shows clear characteristics of
volcanic gas input with SO4/CI ratios in rainwater approaching that measured in the volcanic
plume in some cases.
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Berggrunnskort af islandi 1:600 000. Nytt jardfraedikort fra
ISOR

Arni Hjartarson og Kristjan Seemundsson
Islenskar orkurannséknir

Nytt jardfraedikort fra ISOR, Berggrunnskort af islandi 1:600 000, er komid Gt. A Kortinu er
fylgt hinum nyju alpjodlegu reglum um skiptingu jardsoguskeida sem sampykktar voru af
Alpjodajardfreedisambandinu (IUGS) arid 2012. Kortid synir helstu dreetti i jardfraedi landsins
0g & hvada jardsdguskeidum hinir ymsu hlutar berggrunnsins myndudust. Eftirfarandi jard-
soguskeid eru synd:

Skeid Ar Aths,

HO6l6sen 0-11.700

Efra pleistdsen | 11.700 - 780.000 Nedri mork, segulskilin Brunhes/Matuyama
Nedra pleistosen | 780.000 - 2.580.000 Nedri mork, segulskilin Matuyama/Gauss
Plidsen 2.580.000 - 5.300.000 Nedri mork, botn bverar segulmundarinnar
Efra midsen 5.300.000 - 11.000.000 | Nedri mork, botn Andmaliu 5.

Nedra midsen 11.000.000 - 16.000.000

Hraun og eldstddvar draga fram gosbelti landsins. Hraunum er skipt i prja flokka: séguleg
hraun, forsdguleg hraun fra holdsen og hraun fra sidjokultima. Raunar vill svo til ad eldgosid i
Holuhrauni er yfirstandandi svo & kortinu er hraun i rennsli. Ymsir jardfradilegir pettir eru
syndir s.s. virkar og kulnadar megineldstodvar, oskjurimar, setlog med grodurleifum, helstu
misleegi, gigar og gigaradir sem og stor misgengi og sprungur. Helstu jardhitastadir (> 25°C)
eru merktir inn og peir flokkadir eftir hitastigi. A bakhlid kortsins er saga Islands rakin i mali
og myndum, allt fr4 opnun Atlantshafsins.
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Petrology of the new fissure eruption north of Dyngjujokull

Enikd Bali, Gudmundur H. Guéfinnsson, Haraldur Gunnarsson,
Seemundur A. Halldorsson, Sigurdur Jakobsson, Morten S. Riishuus,
Olgeir Sigmarsson, Gylfi Sigurdsson, Gudrun Sverrisdéttir and Porvaldur
pPdrdarson

Institute of Earth Sciences, University of Iceland, Askja, Sturlugata 7, 101 Reykjavik

The ongoing fissure eruption north of Dyngjujokull — the largest of its kind in Iceland since the
1783 Laki eruption - provides a rare opportunity to study in detail magmatic processes and
magma plumbing system dynamics during a large-volume fissure eruption. Here, we provide
an assessment of the petrography and composition of the erupted lava.

The lava was initially relatively phenocryst-poor, containing less than 1% phenocrysts by
volume, but increasing to over 5% as the eruption has progressed. Plagioclase is always the
dominant phenocryst phase but olivine and clinopyroxene, including an occasional diopside,
are also seen. Crystallization is substantial in most samples, with plagioclase and augite
invariably as the dominant groundmass minerals (Figure 1a) but olivine is also present in
smaller amounts. The rock texture is mostly subophitic, usually with interstitial glass containing
late-forming, dendritic Fe-Ti oxide (Figure 1b).

The eruption has been characterized by steady emission of SO». Sulfur is also present in the
lava in the form of sulfide globules (Figure 1a). The globules are always Fe-rich but Cu and
sometimes Ni are also abundant, whereas Co is a minor ingredient. Sulfide globules have not
been found in glass inclusions, which suggests that sulfide saturation, manifested by the
formation of immiscible sulfide melt, only occurs after the crystallization of the phenocrysts
begins with concomitant increase in the sulfide content of the remaining melt.

The emerging magma can be classified as olivine tholeiite (MgO ~ 7 wt.%; TiO2 ~ 1.8 wt.%;
K20 ~0.2), containing up to 5% normative olivine. This is the most common magma type
formed within the Icelandic axial rift system and is most frequently produced by flood lava
eruptions out in the fissure swarms of the volcanic systems. The isotope ratios of Sr and Pb are
indistinguishable from basalts in the Bardarbunga volcanic system, consistent with the lava
belonging to the Bardarbunga volcanic system.

Geobarometry based on the equilibrium between augite phenocrysts and coexisting melt is
consistent with crystallization depths greater than 10 km, while depth estimates based on the
pressure dependence of the composition of a melt in equilibrium with the ol-plag-cpx phase
assemblage (Yang et al., 1996) indicate that the magma equilibrated at a depth between 6-9 km.
The deepest earthquakes associated with the ongoing volcano-tectonic episode are within this
depth range. Calculations with several different magma geothermometers suggest that the
temperature of the magma as it rises to the surface is about 1170-1180°C.

The volatile contents of the groundmass glass, silicate melt inclusions and associated fluid
inclusions trapped in various mineral phases were analyzed by FTIR and Raman spectroscopy.
H>O content varies from 0.2-0.5 wt% in silicate melt inclusions, whereas their CO> contents are
between 0 and 900 ppm. Groundmass glasses contain 0.1 wt% H20 and no detectable CO>. The
relationship between the H>O and CO: contents of silicate melt inclusions, as well as the
presence of free, high-density (0.642 g/cm®) COz in the form of fluid inclusions, indicate that
that the basaltic melt has started to degas already at a depth of 9 km. Available volatile solubility
models predict at least 1500 ppm juvenile CO; in the magma, assuming that fluid saturation
occurs at this depth (estimated by VolatileCalc, Newman and Lowenstern, 2002).
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The composition of the lava has been remarkably constant during the eruption (now >2
months). The major-element (Figure 1c) and trace-element (e.g., Ba, Zr) composition of the
lava flow is uniform, within the analytical uncertainty (20) of the measurements (ICP-OES).
Moreover, since the onset of the eruption, trace-element ratios (e.g., Zr/Y, V/Sc) (Figure 1d)
have also been more or less uniform. Thus, analogous to the Laki eruption, the composition of
the magma is surprisingly uniform considering the long duration of the eruption and the large
volume of lava (currently ~1 km?3).

In conclusion, our observations thus far on the petrography, petrology and geochemistry of
the new lava are consistent with primitive olivine tholeiite magma attaining equilibrium in a
reservoir at lower crustal levels (>10 km) followed by ascent to the surface. Insignificant
changes in the chemistry of the lava are consistent with efficient homogenization of mantle-
derived melts, presumably in a crustal magma reservoir.

References:

Newman, S. and Lowernstern, J.B. (2002): VolatileCalc: a silicate melt—-H,O—-CO- solution model written in Visual
Basic for excel. Computers & Geosciences 28, 597-604.

Yang, H. J., Kinzler RJ., and Grove T.L. (1996): Experiments and models of anhydrous, basaltic olivine-
plagioclase-augite saturated melts from 0.001 to 10 kbar. Contrib. Mineral. Petrol. 124, 1-18.
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Figure 1. Photomicrograph (a) and backscatter electron image (b) of samples of the new lava showing rock
textures. Temporal variations in major and minor elements (c) and trace element ratios (d). (Plag = plagioclase, Ol
= olivine.)
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Hraunflaedilikon

Esther Hlidar Jensen?, Sara Barsotti!, Simone Tarquini?, Mattia de'
Michieli Vitturi?.

Vedurstofa islands, ?The Istituto Nazionale di Geofisica e Vulcanologia (INGV).

Hraun eins og nu rennur & halendinu nordan Vatnajokuls hefur ekki skapad mikla 6gn vid
byggd. Pad veeri hins vegar alvarlegt mal ef vidlika gos yrdi i nagrenni vid péttbyli. pvi er
mikilvaegt ad bua yfir teekni til ad atta sig & heaettunni. Med hraunfledilikonum ma bata vid
mikilveegum upplysingum sem nytast t.d vid gerd hattumats.

Hraunflaedi er mjog flokid fyrirbeeri. Samsetning kvikunnar hefur ahrif & seigju hennar og
par med hversu hratt hin flaedir. Einnig ber ad hafa i huga ad kvika hagar sér ekki eins og
fledandi vatn pvi par sem han storknar hefur hin breytt landslaginu mjog mikid. bar af leidir
ad farvegur sem hraun leitar i verdur ekki til stadar naest pegar gys, jafnvel ekki pegar nasta
spyja kemur. Til ad likja eftir fledi hrauns & sem bestan hatt pyrfti pvi ad vera til stadar
heedarlikan sem breytist um leid og hraunid fleedir um pad. Haedarlikan af yfirbordi landsins
adur en hraunid ték ad renna er hins vegar grunnforsenda pess ad haegt sé ad beita
hraunfleedilikani. Ekki er naudsynlegt ad upplausn slikra gagna sé mjog mikil (+1—5 m) en pau
burfa ad lysa pvi yfirbordi sem hraunid er ad renna yfir og pvi er aldur gagnanna mikilvagur.

Hraunflaedilikdn eru ymist 16ggeng eda likindalikdn. Fyrri gerdin krefst pess ad akvednir
edliseiginleikar kvikunnar seu pekktir asamt magni straums Ur gosopinu. Seinni gerdin er
einfaldari og parf adeins stadsetningu gosops en skilar eingéngu hamarksutbreidslu en ekki
bykkt eda proun hraunbreidunnar i tima (t.d.Favalli et al. 2011; Tarquini and Favalli
2011,2013).

A Vedurstofu Islands hafa tvo hraunfledilikon verid til skodunar sidustu misserin. Vid
haskélann i Barcelona kemur likindalikan, kallad VORIS, sem reiknar hraunflaedi (Felpeto et
al. 2001). Likanid vinnur & haedarlikani og notar uppgefna haedarleidréttingu til ad likja eftir
bykkt hraunsins. bykktin getur haft ahrif & hvert hraunid fledir. Annad sem forritid parf ad fa
uppgefid er hamarkslengd hrauns, ef hin er mjég long er gert rad fyrir ad enginn skortur sé &
gosefni. Forritid gerir rad fyrir ad hraunid haldi afram ad renna a medan sU myndeining i
landlikaninu sem verid er ad reikna hverju sinni er haerri en einhver af 8 naestu myndeiningum;
sem sagt, ad hraunid renni svo lengi sem straumurinn hefur einhverja deeld ad leita i.

F-L likanid er samid af peim Simone Tarquini og Mattia de' Michieli Vitturi, INGV (Pisa) &
taliu. petta likan telst vera likindalikan en getur tekid til greina rennslisstefnu, svaedi sem fer
undir hraun og magn gosefna & akvednum tima. bad er pvi mitt a milli l6ggengra- og
likindalikana. Likanid reiknar itrekadar myndanir nyrra snepla sem mynda eins konar kedju.
Sneplarnir lita at eins og spordskjulaga hlutur eda bogglar af hrauni. begar lengd “kedjunar”
er ordin eitthvad fyrirfram akvedid er haegt ad frysta hana og pannig mynda nytt yfirbord. pessi
reikniadferd gerir hrauninu Kkleift ad renna yfir mjog litinn, eda jafnvel engan halla dkvedna
vegalend.

Gerdur var samanburdur a likbnunum tveimur & hugsanlega Utbreidslu hrauns nordan
Dyngjujokuls adur en gosin héfust i haust (Mynd 1). Nidurstadan vard s ad F-L likanid naer
betur ad herma eftir hraunrennslinu. bad hefur pvi verid notad til ad likja eftir rennsli
Nornahrauns.


http://www.gvb-csic.es/
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Mynd 1. Jardskijélftar fra 16. Agust til 28. agust (vinstri mynd) voru notadir til ad stadsetja hugsanleg gosop (raudir
punktar hagri mynd) og sidan voru beaedi likdnin keyrd midad vid gos fra peim. Rauda Gtlinan & hagri myndinni
synir nidurstodu VORIS likansins en skyggda sveedid (blatt at i rautt) er niduststada F-L likansins.
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Interpretation of deformation captured by GPS and InNSAR
geodesy during the 2014 rifting event in the Bardarbunga
volcanic system

Freysteinn Sigmundsson?, Andy Hooper?, Elias Rafn Heimisson?, Péra
Arnadottirt, Michelle Parks?, Stéphanie Dumont®, Vincent Drouin?,
Karsten Spaans?, Benedikt Ofeigsson?, Sigrdn Hreinsdottir®, Hildur Maria
Fridriksdottirt, Pall Einarsson?!, Rikke Pedersent

Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland, Iceland,
2University of Leeds, 3Icelandic Meteorological Office, Iceland, * GNS Science, New-Zealand

Geodetic observations of crustal deformation associated with the 2014 events in the
Bardarbunga volcanic system and eruptive activity in the Holuhraun area provide a unique data
set, that complements well seismic constraints on subsurface magma movements. The geodetic
data can be fitted to models reproducing the observed deformation, both that measured by
Global Positioning System (GPS) geodesy and interferometric analysis of synthetic aperture
radar images (InSAR).

A key observation of the GPS and INSAR data are horizontal contraction, deflation and
subsidence centered on the Bardarbunga caldera, throughout the time period from the beginning
of unrest on 16 August 2014 until time of writing (middle of November). This is caused by
major pressure drop at depth, with a best fitting location under the Bardarbunga caldera.
Pressure drop has not been inferred at any other location under the Bardarbunga volcanic
system, nor in the Holuhraun area. However, the vertical extent of the pressure drops remains
somewhat uncertain, depending on model assumptions.

The other key observation of the data set are GPS-displacements and INSAR changes in
range from ground to satellite that fit to a model of lateral growth of a dyke away from
Bérdarbunga caldera towards the Holuhraun eruptive site, beginning on 16 August 2014. The
dyke growth was slowed down by the effusive fissure eruptive activity near the end of the dyke.

The dyke can be modelled as a series of rectangular patches with opening and slip on each
patch estimated from the geodetic data. A Markov-chain Monte Carlo approach has been used
to estimate the multivariate probability distribution for all model parameters. The results
suggest that most of the magma injected into the dyke is shallower than the seismicity. While
magma may extend to depths greater than 9 km near the centre of the ice cap, towards the edge
of the ice cap where constraints from INSAR and GPS are much better, significant opening is
all shallower than 5 km (depth below sea level). The total volume intruded into the dyke by 28
August is inferred to be 0.48-0.51 km?,
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Holuhraun: lava flow morphologies and emplacement
mechanisms

G.B.M. Pedersen?, C.R. Gallagher?, H.I. Reynolds? and the IES eruption
team

INordic Volcanological Center, University of Iceland, 2Institute of Earth Sciences, University of Iceland

The Holuhraun eruption has produced an impressively diverse flow field throughout its two
month duration. This presentation focuses mainly on field observations which document: 1) the
individual types of lava flow morphologies, and 2) their emplacement mechanisms. This data
is recorded through photographs, videos and infrared images (FLIR).
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Monitoring the emission rate of SOz from the 2014
Holuhraun (Bardarbunga) eruption with DOAS

Gerdur Stefansdottir', Melissa A. Pfeffer’, Bo Galle?, Baldur Bergson',
Amy Donovan?3, Sara Barsottil, Arni Snorrason?, Vladimir Conde Jacobo?

!Icelandic Meteorological Office, Reykjavik, Iceland, 2Chalmers University of Technology,
Goteborg, Sweden, 2University of Cambridge, Dept. Of Geography, Cambridge, UK

The ongoing fissure eruption at Holuhraun is distinguished by lava fountaining from a main
central vent. High concentrations of SO, (and other volcanic gases) are being released, both
from the vents and from the cooling lava. The gas-rich, ash-poor eruption cloud remains beneath
5 km, implying an abundant injection of gases into the boundary layer and, consequently,
significant ground-level pollution across Iceland. The Icelandic Meteorological Office with the
support of Chalmers University of Technology and the European project Futurevolc installed
two scanning Differential Optical Absorption Spectrometers (DOAS) less than 15 km from the
fissure. These instruments stream data in almost real-time to IMO. The first instrument was
fully operational 1 September and the second on 4 September. There is currently only one
scanning DOAS operating. The second instrument has not operated since 16 September; it is
trapped by the lava and needs to be recovered if possible. Traverses of the eruption cloud with
a mobile DOAS mounted on a car have been made along the ring road down wind from the
eruption. The emission rate of SO> is higher in the more accurate traverses than from the
scanning DOAS. More traverses are planned so that we can constrain this uncertainty better
and scale the scanning DOAS measurements appropriately. The preliminary SO, emission rates
for the eruption are 200-900 kg/s. The measurements of the SO, emission rate are important for
quantifying the potential impact on human health and the environment, initializing gas dispersal
models for providing reliable forecasts and warnings, and for estimating the emission rate of
other gases released by the eruption for which the concentration relative to SO is measured by
other instruments. The average emission rate measured over the course of the eruption is
currently used to initialize IMO’s gas dispersion simulations; we will use daily variations in the
emissions when the measurements from the scanning DOAS are more robust.
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Fyrstu vidbrogd vié umbrotunum i Barédarbungu med GPS
landmalingum

Hildur Maria Fridriksdéttirt*2, Sigran Hreinsdéttir?*3, béra Arnadottir?,
Benedikt G. Ofeigsson?, Freysteinn Sigmundsson?, Elias Rafn
Heimisson?, Asta Rut Hjartardottir?, Michelle Parks?, Stéphanie Dumont?,
Gunnar B. Guédmundsson?, J6n Soring?, Porsteinn Jonsson?, Bergur H.
Bergsson?, Vincent J.P.B. Drouin?, Pete Lafemina®, Sigurjon Jonsson®,
Erik Sturkell®, Rick Bennet’, Halldér Geirsson?, Vilhjalmur Kjartansson?,
Palmi Erlendsson?, Halldér Olafsson?.

lvedurstofa Islands, 2Norraeena eldfjallasetrid, Jardvisindastofnun Haskodlans, 3GNS Science, Nyja
Sjalandi, “Pennsylvania State University, USA, SKAUST, Saudi Arabiu, SHaskoélinn i Gautaborg,
“University of Arizona, USA

pann 16. 4gust 2014 hofst skjélftahrina undir austurhluta Bardarbungu. Skjélftavirknin ferdist
eftir gangainnskoti Ut fra dskjunni, fyrst til sudausturs, sidan til nordausturs og ad lokum i NNA
stefnu par sem framréas skjalftanna stddvadist nordan vid Dyngjujokul, um 10 km sunnan vid
Oskju. Litid sprungugos hofst nordan vid Dyngjujokul pann 29. agust og stod yfir i adeins 2
klukkustundir. Tveimur dégum sidar, pann 31. agust, vard gos a annarri, naleegri sprungu sem
er enn i gangi i dag.

| addraganda eldgossins meeldust miklar feerslur med GPS landmalingum sem samreemdust
vel framras skjalftahrinunnar og syndu hvernig kvika streymdi undan Bardarbungu og myndadi
gangainnskot. GPS ferslurnar, sem maldust baedi & samfelldum st6dvum og a stédvum sem
voru settar upp timabundid, gafu mikilveegar upplysingar um préun innskotsins og reyndist
mjog gagnlegt ad fylgjast med ferslum i naer-rauntima til ad talka atburdarrésina. Gogn sem
gafu feerslur & samfelldum GPS mealistddvum héfou adur adeins fengist & 24 klukkustunda fresti
en vegna umbrotanna var unnid ar gégnum & atta tima fresti pannig ad nyir feerslupunktar birtust
oftar i naer-rauntima.

Vid upphaf skjalftahrinunnar voru einungis fjorar samfelldar stédvar innan 30 km fjarleegdar
fra oskju Bardarbungu. Adeins ein samfelld GPS stéd & Dyngjuhalsi, DYNC, var nogu
heppilega stadsett til ad geta vaktad vel framras gangsins. Augljdst var ad setja purfti upp fleiri
samfelldar stdvar i nagrenni vid ganginn og a Bardarbungusvaedinu svo haegt vaeri ad skorda
betur peaer rammalsbreytingar sem attu sér stad i jardskorpunni. Breytileg stefna og hréd framras
gangsins asamt sigi i Bardarbungu olli pvi ad sifellt vard porf a ad baeta vid fleiri stodvum en
nyjar samfelldar GPS malistodvar & Bardarbungu- og Oskjusvaedinu eru n ordnar niu. bar ad
auki var GPS melistdd sett upp i 6skju Bardarbungu svo haegt veeri ad fylgjast med dskjusiginu
i rauntima.

Aform eru um ad beeta vid fleiri stédvum til ad pétta meelinetid & umbrotasvaedinu svo betur
sé haegt ad meta rammalsbreytingar i jardskorpunni pvi atburdunum er ekki lokid. Enn er eldgos
i Holuhrauni og merki um sig halda afram ad berast fra Bardarbungu.
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Upprifjun um Grimsvatnajokul og Vatnajokulsveg

Hjorleifur Guttormsson

I fyrri hluta erindisins er fjallad um stadsetningu Grimsvatna og tengsl eldsumbrota par vid
heitid & Vatnajokli, pa fyrst og fremst nafnid Grimsvatnajokull sem kemur fram i ritudum
heimildum & 17. 6ld. Af morgum frasognum verdur radid ad folk busett sunnan og nordan
jokulsins gerdi sér grein fyrir samhengi eldsumbrota i Grimsvétnum og vatnsfléda sudur um
Skeidararsand og i Jokulsa & Fjollum, oft med miklum busifjum vié Oxarfjord. Einnig ad
stadsetning Grimsvatna nordur af Skeidararjokli og sudur af Dyngjujokli var pekkt og umtélud
4 17. og 18. 6ld. Gera mé og rdd fyrir ad vermenn af nordanverdu landinu sem & middldum
ferdudust yfir Vatnajokul til sjérédra sunnan hans hafi pekkt til Grimsvatnaleegdarinnar. Minnst
er & Fjalla-Eyvind (f. 1714—d. fyrir 1780) sem um arabil hélt til & éreefunum nordan Vatnajokuls
(Hvannalindir, Herdubreidarlindir) og vissi gerla hvar leita skyldi Grimsvatna. Med visan til
pessa kemur 4 6vart ad Sveinn Pélsson (1762—-1840) og Porvaldur Thoroddsen (1855-1921)
attudu sig ekki til hlitar & stadsetningu Grimsvatna i joklinum.

Vitneskja um jardhita i Grimsvétnum virdist hafa lifad medal manna & 19. 6ld, sbr. ummeeli
Sigurdar Gunnarssonar (1812—1878): ,,Vatnajokull, pessi mikli jokulfjallaklasi, hafoi gosid eldi
samfleytt 9 til 11 ar 4 undan umbrotunum i fyrra [1875] nordan vid hann. — Hver veit um peer
eldgosastodvar? Hver hefir skodad Grimsvotn og hveri pd, sem par vella alla tid?* Sami
Sigurdur tengdi nafnid Klofajokull vido Klofann (Kverkina) i Kverkfjoéllum, sem blasir vid af
alfaraleid milli Nordur- og Austurlands. Eggert Olafsson (1726—1758) hafdi adur talid nafnid
Klofajokull tilkomid af jokulkroknum milli stéru skridjoklanna (Bruarjokuls og Dyngjujokuls)
par sem storarnar sem nordur falla eigi upptok sin. Sveinn Palsson vard sidar fyrstur til ad nefna
Vatnajokul i ritudu mali asamt Klofajokulsheitinu og skyrir pad med peim 6teljandi elfum sem
eigi upptok sin i honum.

I seinni hluta erindisins er rifjud upp leit manna & 18. og 19. éld ad stystu ferdaleid milli
Austurlands og Sudurlands fram med Vatnajokli nordanverdum yfir & Sprengisandsveg. | pvi
sambandi er nefnd sagan um peysireid Arna Oddssonar (1592—1665) 4rid 1618 milli landshluta.
Undir lok 18. aldar 16gdu stjornvold fram fjarhaed til leitar ad leid medfram Vatnajokli ad
nordan. Vard pad til pess ad 4 arunum 17941797 foru tveir Fljotsdelingar, Pétur Brynjolfsson
(1772-1798) og Guttormur Porsteinsson (1774—1848), fra Brt 4 Jokuldal vestur med Vatnajokli
ad Skjalfandafljéti og nordur i Kidagil. Fra Pétri fékk Sveinn Pélsson glégga lysingu &
stadhattum.

Eftir stofnun Fjallavegafélagsins 1831 var gerd gangskor ad pvi ad rydja og varda nokkrar
alfaraleidir & halendinu og med tilstyrk pess foru sidsumars 1833 tveir Jokuldalingar, Pétur
Pétursson & Hakonarstédum og Jon Ingimundarson i Klausturseli, i leit ad Vatnajokulsvegi.
Gaf Pétur syslumanni glégga lysingu a ferdinni og fylgdi med uppdrattur (sja mynd 1). Synir
hann i adalatrioum ferdaleid peirra og méa af honum rada ad peir foru vestur yfir Dyngjuhals,
sem peir nefndu Urdarhals, og pvi alllangt nordan vid Flaedur. ,,Ofzrt hraun® sem peir brutust
yfir er pvi annad en pad sem nu kallast Holuhraun. Forverar peirra (Pétur Brynjolfsson og
Guttormur) féru mun sunnar, p.e. medfram jokuljadri, an pess ad geta um hraun & Fledum, sem
péa virdist ekki til stadar.

Sex arum sidar, 1839, komu um Vatnajokulsveg Ur gagnstaedri att Bjorn Gunnlaugsson
(1788-1866) melingameistari og fyrrefndur Sigurdur Gunnarsson, pa nystident ur
Bessastadaskola. Foru peir um Vonarskard fyrstir manna a sidari 6ldum og nutu blidvidris alla
leidina, ridu m.a. yfir Fleedur og lysti Sigurdur sidar i ritgerd hrauninu par (Holuhrauni), sem
ekki reyndist sérstakur farartalmi (mynd 2). Ari seinna, i juli 1840, var Sigurdur fylgdarmadur
danska nattarufreedingsins Schythe um sému slodir. Peir hrepptu eindeema hart vedur nordan
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jokuls og eftir pa ferd dvinudu vonir manna um Vatnajokulsveg sem veenlega ferdaleid milli
landshluta. Fjorir aratugir 1idu par til svonefndir ,,landaleitarmenn® ur Myvatnssveit haettu sér

sudur undir Vatnajokul, komu ad Gesavotnum og fundu m.a. bajarrastir i Hvannalindum.
Faeinum arum sidar, 1884, var borvaldur Thoroddsen i rannsoknarferd vid Dyngjujokul og atti

kaldsama nott vid Holuhraun, sem hann gaf pa petta nafn sem nu er a hvers manns vérum.
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Mynd 1. Uppdrattur Péturs Péturssonar ar ferdinni 1833. Endurgerd teikning GOI. Svigaskyringar HG.

(Vonarskard)

Mynd 2. Fledur med Holuhrauni (hohr, 24,2 km?) fyrir nGverandi eldsumbrot. Jardfraedikort ISOR. Handrit,

Ingibjoérg Kalddal. Skammstdfunin kthr visar & Krepputunguhraun.
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Breytingar a sudaustanveroum Vatnajokli - i fortid, nutid og
framtid

Hrafnhildur Hannesdottir, Helgi Bjornsson, Gudfinna Adalgeirsdottir,
Finnur Palsson, Sverrir Gudmundsson, Témas Johannesson, Snaevarr
Gudmundsson, Halfdan Agustsson, Eyjolfur Magnusson, Philippe
Crochet, Sven b. Sigurdsson

lJar&Svisir’]dastofnun Haskdlans, 2Vedurstofa islands, 3Verkfraedi- og Nattdruvisindasvid
Haskola Islands

Gogn um joklabreytingar & Islandi eru mikilveegar visbendingar um hnattraenar loftslags-
breytingar. Skridjoklar i Austur-Skaftafellsyslu eru & einu hlyjasta og Urkomumesta svadi
landsins, bregdast hratt vid breytingum i afkomu og velta i buskap er med pvi mesta sem gerist
a jorainni. Stafraen kort af yfirbordi og botni joklanna, afkomumelingar og vedurgogn veita
einstakt teekifeeri til rannsokna a viobrogoum jokla vid loftslagsbreytingum. Hvergi hefur
sambUd manns og jokuls verid eins nain og saga joklabreytinga & fyrri 6ldum a pessu sveedi er
vel skrdd. Skrif ferdalanga og freedimanna sem 16gdu leid sina um sveitirnar & 17., 18. og 19.
6ld, asamt syslu- og séknalysingum, veita innsyn i paer breytingar sem urdu & seinni hluta Litlu
isaldar, er joklar toku ad ganga fram nidur & laglendi. Samkvaemt samtimaheimildum lagu
allflestir joklar fram & fremstu 6ldum & arunum 1880-1890 og toku ad horfa upp fra pvi. Vel
vardveittar jokulmenjar (pb.m.t. jadarurdir, grettistok, roflinur og strandlinur fyrrum
jokulstifladra 16na) er vitna um mestu Utbreidslu peirra & Litlu isdld, hafa verid kortlagoar.
Yfirbord skrigjoklanna i hamarksstodu hefur verid endurgert samkvemt haed pessara
ummerkja, sogulegum ljésmyndum, kortum fra 1904 asamt upplysingum ar skrifudum
heimildum. Haupplausnar LIiDAR (leysigeisla) hadarlikan af yfirbordi joklanna og nesta
nagrenni peirra hefur notast sem grunnur fyrir endurgerdina. Jafnveegislina a Litlu iséld hefur
verid aatlud um 300 m laegri en na & dégum 0t fra haed efstu jadarurda. Stafraen haedarlikon eru
gerd ut fra kortum, loftmyndum, GPS-snidmelingum og fjarkénnunargdgnum, svo sem LiDAR
melingunum. Ut fra peim eru flatarmals- og rammalsbreytingar azetladar, &samt medalafkomu
joklanna & mismunandi timabilum fra ~1890 til 2010. Flatarmal joklanna hefur minnkad um
164 km?, yfirbord peirra leekkad um 150-270 m nalegt spordi og ryrnun allra samsvarar 60+8
km? af is, en pad jafngildir ~0,15+0,02 mm haekkun i heimshéfunum. Botn joklanna hefur adur
verid kortlagdur med issjarmalingum og pvi er heegt ad meta hlutfallslegt rammalstap joklanna,
en peir hafa ryrnad um 15-50% sidan ~1890. A arunum 2002-2010 var afkoman neikvadust
eda —1,34+0,12 m ad vatnsgildi & ari, sem er med pvi mesta sem pekkist i heiminum i byrjun
21. aldar. Olik vidbrogd joklanna vid svipudum breytingum i afkomu er had mismunandi
flatarmalsdreifingu peirra med had, botnldgun, og tilvist spordaldéna sem auka leysingu. Lagt
er mat & reynslulégmal sem metur rammal 0t fra flatarmali jokla med peirri timardd flatarmals-
og rummalsbreytinga fra lokum Litlu isaldar sem buin var til. Samanburdurinn gefur til kynna
ad isrammal geti verid vanmetid um allt ad 50% ef notadir eru hefdbundnir studlar
reynsluldgmalsins. Saga pekktra joklabreytinga er einnig notud til pess ad stilla af afkomu- og
isfleedilikdn sem lysa vidbrogdum priggja skridjokla Breidubungu vid breytingum i vedurfari.
Dreifd Urkoma er i fyrsta skipti notud til pess ad reikna afkomu fyrir islenskra jokla, en strjalar
stikur & safnsvaedi pessara jokla hafa ekki lyst breytileika vetrarafkomunar naegilega vel, sem
upphaflegt afkomulikan var stillt af med. Til ad herma rdmmal joklanna vid hamark Litlu
isaldar purfti ad leekka hita um 1°C og trkomu um 20% midad vid vidmidunartimabilid 1980—
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2000. Framtidarspar um loftslagsbreytingar gera sumar hverjar rad fyrir ad hitastig muni haeekka

um 3°C fyrir lok 21. aldar. Ef likanid er keyrt med peirri hitastigsbreytingu myndi pad leida til
pbess ad joklarnir hyrfu nénast alveg, eda tapa 80-90% af rammali sinu.
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Proun efnavoktunarkerfis i jokulam vegna jokulhlaupa og
eldsumbrota undir jokli

Hrefna Kristmannsdottir

Préfessor emeritus - hkristmannsdottir@gmail.com

Ljost hefur verid, um aratuga skeid, ad a.m.k. tveimur vikum fyrir Skeidararhlaup fer ad leka
hlaupvatn undan joklinum (Gudmundur Sigvaldason, 1965, Helgi Bjornsson og Hrefna
Kristmannsdottir, 1983). Rannsdknir sem gerdar voru a Skeidara o.fl. &m1982-1983 bentu til
ad efnavoktun jokulaa geeti gefid Otviraedan fyrirvara um umbrot undir jokli. Nokkrar tilraunir
voru gerdar til ad koma af stad slikri voktun. Arin 1990-1991 var vikulega meld rafleidni i
Skeidara og til vidmidunar i Skaftafellsa. St voktun datt upp fyrir vegna skorts & fjarmagni. A
pbeim arum taldi Vegagerdin hringveginum ekki stafa veruleg hatta af jokulhlaupum ur
Grimsvétnum par sem hlaupin h6féu minnkad verulega midad vid pad sem adur var og var hun
pvi ekki tilbdin til ad kosta miklar rannséknir. Rannsoknir & hamfarahlaupinu 1996 syndu ad
efnarannsoknir & jokulam hofou verulegt gildi fyrir almannavarnir og nyttust til adaudvelda
spar um gos og hlaup (Sigurdur Reynir Gislason o.fl. 1997). Vid Urvinnslu rannsokna & pvi
hlaupi kom i 1jés ad um eins dags fyrirvari hefdi fengist fyrir hamfarahlaupid ef bakgrunnsgogn
hefdu verid til. Vio umbrotin 1996 kom vel i 1j6s ad bakgrunnspekkingu vantadi um efnas-
amsetningu jokulaa fra Vatnajokli. I kjolfar hamfarahlaupsins jokst pvi ahugi & ad koma &
voktun og aukid fjarmagn fékkst til rannsékna & pessu svidi.

Vid rannsokn & synum ur Jokulsa & Fjollum sem tekin voru fljétlega eftir ad gosid i Gjalp
hofst 1996 komu fram Otvireed merki um ad vatn fra eldstédvunum hafdi runnid i nokkra daga
til nordurs fra vatnaskilum i joklinum (Kristmannsdéttir, o.fl., 1999). bessi tulkun krafdist
melinga & moérgum pattum og athugun & rennsli Jokulsér og annarra fljota nordanlands &
pessum tima. Jafnframt purfti ad safna bakgrunnsgdégnum eftir a til saman-burdar. Hefou verid
til betri bakgrunnsgdgn hefdi sést strax ad allt ad 30 % arvatnsins var leki fra eldstéovunum.

Miklar arstidabundnar sveiflur eru i efnastyrk jokulaa. Pessar sveiflur eru pd mjog misjafnar
milli sveeda og fer pad eftir rennslisleid, aurburdarmagni d&samt fleiru hvada ahrif koma skyrast
fram & hverjum stad. Vensl rennslis og efnasamsetningar eru lika mjog mismunandi eftir am
(Kristmannsdottir, o.fl., 1999, Hrefna Kristmannsdattir o.fl., 2006). Med nakveemum meeling-
um aefnastyrk vid mismunandi rennsli ma greina med meiri ndkvaemni per breytingar sem
verda vegna ahrifa eldvirkni eda aukinnar jardhitavirkni & jokulér.

Helstu breytingar sem blast méa vid eru hakkun efnastyrks og par med rafleioni, lsekkun
syrustigs (pH), aukning i basavirkni og heildarstyrk karbéonats. Jafnframt er liklegt ad breyting
verdi & stddugum samsatum vetnis og sarefnis vegna braedslu & jokulis. Einnig ma buast vid
auknu magni brennisteinssambanda og breytingu a brennisteinssamsaetum. Aukning a sulfidi
getur baedi bent til aukinnar jardhitavirkni og til eldvirkni. Liklegt er ad vid eldsumbrot verdi
verulega meiri aukning & sulfidi en vid flod vegna jardhitavirkni. Jafnframt er liklegt ad vid
eldsumbrot sjaist énnur form brennisteinssambanda, eins og thiostlfat og sdlfat. [ vatni i
Jokulsa a Fjollum vid Upptyppinga meeldist jafnframt kvikasilfur i markteeku magni strax eftir
Gjalpargosid, en sidari bakgrunnsmelingar syndu ad i engu tilfelli hefur meelst kvikasilfur i
marktaekum styrk i arvatni vid edlilegar adsteedur (Kristmannsdottir et al., 1999). Jafnvel i peim
am par sem ahrif jardhitavirkni koma fram malist ekki kvikasilfur.

Vid efnavoktun vegna umbrota i jokli liggur nokkud beint vid ad mela rafleidni vatnsins
sem melikvarda a heildarefnastyrk par sem slik maling er einféld i uppsetningu og
framkveemd. Naudsynlegt er p6 ad hafa god bakgrunnsgdgn um arstidabundnar sveiflur i anni
sem vakta a og tengja parf p& voktun rennslisvoktun arinnar. begar litid er til annarra mégulegra
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efnapétta til ad vakta eldsumbrot og aukna jardhitavirkni kemur i 1jés ad flestir eru erfidir i
sigreiningu og erfitt ad akvarda markgildi. bau efni sem einkum virdast koma til greina eru
kvikasilfur og sulfid, en pau hafa po reynst erfid i simeelingu.

A arunum 1997-2001 unnu Orkustofnun dsamt Raunvisindastofnun Haskéla islands og
Vegagerdinni sameiginlega ad pvi markmidi ad koma & sjalfvirku efnavoktunarkerfi vegna
jokulhlaupa og floda fra eldsumbrotum i Vatnajokli og Myrdalsjokli (Hrefna Kristmannsdottir
0.fl. 2006). Teeknisjéour Rannsoknarrads og Vidlagatrygging styrktu verkefnid og einnig fékkst
sérfjarveiting fra rikisstjorninni a sidari hluta verkefnisins til ad koma upp nokkrum
aukastodvum.

Fyrsti afangi verkefnisins var ad afla bakgrunnsgagna um arstidasveiflur i efnastyrk i peim
tiu &m sem verkefnid tok til. Styrkur efna og breytingar & honum reyndust mjég mismunandi i
pbessum &m og fengust god gogn til ad byggja a voktun i framtidinni. Valin voru vaktgildi fyrir
rafleidni vid mismunandi rennsli i &num og bent & adra mogulega vaktpeetti. Vidvorunargildi
voru mjog breytileg eftir am, allt fr4 70 og upp i 320 uS/cm v. 25 °C.

I sidari afanga verkefnisins voru settir upp nokkrir leidnimalar i tilraunarekstri samhlida
eldri vatnshaedarmalum. Jafnframt hofust tilraunir med hdnnun og uppsetningu voktunarkerfi-
sins og proun hugbinadar tengdum honum (Sverrir Elefsen o.fl., 2000). Til hafdi stadid ad setja
fyrst upp stodvar i Jokulsa & Fjollum og Skafta en vegna umbrotanna i Vatnajokli ridladist sd
azetlun og i kjolfar goss i Grimsvotnum i desember 1998 var sett upp stéd i Skeidard med
sérstokum studningi fra Vegagerdinni. Sumarid 1999 voru svo reistar stodvar i Skafta vid
Sveinstind og i Jokuls & Fjéllum vid Grimsstadi og sidan hefur pessi uppbygging haldid &fram.
Mikilveegur hluti verkefnisins félst i gerd sjalfvirks gagnaséfnunar- og gagnaskodunarkerfis
asamt vefsidugerd, sem tryggir almennan adgang ad gégnunum. Med pvi moéti er tryggt ad
nyjustu gogn liggja fyrir a hverjum tima. Ad jafnadi var hringt einu sinni & sélarhring i hverja
stdd en einnig var haegt ad gefa skipun um upphringingu yfir vefinn. NG eru hins vegar margir
meelar sitengdir.

Jafnframt voru skodadir nemar til sjalfvirkra meelingar vidvorunargilda fyrir kvika-silfur og
sulfid og gerdar tilraunir med ad safna gassynum Ur vatninu til sjalfvirkrar malingar. EkKi
reyndist kostur & ad ad koma slikum voktunarmalingum upp og reka peer sjalfvirkt ad pvi sinni,
en skilgreind voru vidvorunargildi i nokkrum tilvikum.

Vidvorunarkerfid sem byggist & meelingum & rafleidni og vatnshaed i jokulam hefur verid
aukid og batt fra pessum tima og hefur fyrir 16ngu sannad gildi sitt. Midad vid atburdi sidustu
manada virdist kominn timi til ad setja upp kerfi til sjalfvirkra malinga & fleiri pattum.
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The chemistry of surface waters and snow in vicinity of the
Nornahraun eruption site, Iceland

Iwona M.Galeczka, Eydis S. Eiriksdottir, Sigurdur R. Gislason

Institute of Earth Sciences, Univeristy of Iceland, Sturlugata 7, 101 Rekyjavik, Iceland
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On August 16, 2014 increased seismicity started underneath Vatnajokull glacier in vicinity of
Bardarbunga central volcano. Two weeks later effusive eruption started in Holuhraun lava field,
several kilometres north of glacier margin releasing at least 35,000 tonnes of SO daily into the
atmosphere (IMO, 2014). Monitoring of rivers and precipitation chemical composition in
vicinity of eruption site is of wide interest due to several reasons. First, glacial floods with the
discharge of tens of thousands m®/s are one of the largest natural hazards related to subglacial
volcanic eruptions in Iceland. Geochemical monitoring can detect changes in river water
chemical composition and supplement geophysical observations resulting in better
understanding of the mechanisms triggering glacial floods and therefore improve our capability
of predicting upcoming events. Second, surface water and precipitation chemical composition
can be affected by its interaction with heat, volcanic products, gases, and surrounding rocks.
When volcanic gases such as SOz, HF and HCI, condense and dissolve in rain and surface
waters, they produce strong acids lowering pH, increasing dissolution of tephra during
water—rock interaction and even causing exsolution of dissolved CO». This process will lead to
intensified release of toxic metals and halogens harmful to biota such as aluminium and
fluorine, respectively. Currently, in vicinity of Nornahraun eruption site, polluted snow has
been accumulated and its melting during the spring time may negatively affect vegetation,
surface waters chemistry and life stock in rivers. Laboratory and field experiments indicate that
50-80% of pollutants in snow are released with the first 30% of the meltwater and that the very
first fraction of meltwater may contain more than five times the average snowpack
concentration (Johannessen and Hendriksen, 1978; Gislason 1990). Furthermore, the
Nornahraun lava has flown into the river Jokulsa & Fjollum since beginning of September
resulting in direct magma—water interactions.

Results of river monitoring which included spot sampling at Upptyppingar and Grimsstadir
monitoring stations, as well as continuous osmotic sampling at Grimsstadir indicate that
chemical composition of the Jokulsa & Fjollum has already been affected significantly by the
eruption at Holuhraun. Even though river water conductivity measurements carried out by
Icelandic Meteorological Office did not show substantial changes during the Bardarbunga
unrest, sulphate concentration increased, whereas dissolved carbon concentration decreased,
revealing lava—gas—water—air interaction. Water samples collected at lava front show strong
increase in multiple sulfur components such as SO4? and SOs%. In addition other water
constituents such as F, Si, Ca, Mg, and Mn increased considerably during the initial
lava—gas—water interaction.

Melted snow samples collected at the eruption had pH of 3.3—4.8 with strong dependence of
S04, F and CI concentrations on the pH indicating that the volcanic products caused the acidity
of the snow. In addition concentrations of metals such as Al were at least 20 times higher than
measured in Jokulsa & Fjollum indicating possible pollution potential of surface waters by the
spring melt.
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Berghlaupid i Oskju 21. jali 2014
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Islands,Askja, Sturlugata 7, 101 Reykjavik

AJ kvoldi 21. juli 2014 féll stort berghlaup tr Sudurbotnum i Oskju nidur i Oskjuvatn. Hlaupis,
sem er eitt stersta berghlaup & sogulegum tima & Islandi, huldi ad mestu Sudurbotnahraun og
lagadist upp ad Kvislahrauni, en eldstédvar Sudurbotnahrauns eru po fyrir utan berghlaupid.
Hlaupid kom af stad flodbylgju i vatninu sem skoladist upp & bakkana i kringum vatnid og nadi
allt ad 20-30 m had og jafnvel heerra & stoku stad. Bylgjan gekk lengst um 400 m inn & flatlendid
sudaustan vid Viti. Svo heppilega vildi til ad hlaupid vard sidla kvolds og enginn var nerri
vatninu.

Berghlaupid kom fram & jardskjalftamalum Vedurstofunnar sem grunnur skjalftaoroi og
syna gognin ad hlaupid fér af stad um kl. 23:24. Hreyfikrafturinn i skridunni og hristingurinn
sem hun olli, myndudu jardskjalftabylgjur sem breiddust ut eftir yfirbordi jardar og feroudust
yfir mest allt island & rimlega einni minttu. Bylgjurnar saust & storum hluta jardskjalftamala-
kerfis Vedurstofunnar.

Enginn sjénarvottur vard ad hlaupinu, en bjorgunarsveitarmenn hja Halendisvakt Lands-
bjargar sau hvitan mokk yfir Oskju kl. 23:27. Mokkurinn var gufubdlstrar sem stigu upp vid
pad ad hlaupid afhjupadi jardhita sem adur var grunnt undir yfirbordi jardar & upptakasveedinu.
Einnig kann ryk, sem pyrladist upp vid berghlaupid, ad hafa komid vid ségu.

Upptok berghlaupsins eru @ um 900 m breidu svaedi i 350 m had yfir yfirbordi Oskjuvatns.
Liklegt er talid ad um svokallada ,,sndrunarhreyfingu sé ad reda en pad pydir ad skridflotur
berghlaupsins er ihvolfur. ROmmal skridunnar er gréflega metid 20-50 milljén m?3 en pad mat
kann ad breytast pegar frekari malingar hafa verid gerdar. Ef skridflétur berghlaupsins naer
undir botn vatnsins pa kann heildarrimmal efnis sem hreyfdist ad vera mun meira.

Yfirbord Oskjuvatns haekkadi um u.p.b. 1 m vid berghlaupid. Vart vard vid uppstreymis-
bolstra i Viti eftir hlaupio og er talid liklegast ad pad sé vegna innstreymis vatns nedanjardar
eftir haekkunina i Oskjuvatni.

Eldri 1josmyndir af berghlaupssveedinu gefa til kynna ad hreyfing og glidnun hafi verid
byrjud léngu adur en hlaupid féll. Haeg hreyfing virdist hafa verid i berginu sem hugsanlega
hefur hert & sér sumarid 2014, en mikill snjor var i fjéllum og tiltélulega hlytt vedur adur en
hlaupid féll. Leysingar gaetu pvi hafa hert & skridinu. Jardskjalftagdgn benda til pess ad sndgg
hreyfing hafi att sér stad um 40 minatum fyrir hlaupid en kl. 23:24 hefur brotmérkum verid nad
og bergid hlaupid fram.
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Mynd1. Ljésmynd af berghlaupssveedinu tekin 4 kist fyrir hlaup. Utlina hlaupsins er teiknud & myndina. Ljosmynd:
Armann Hdoskuldsson, 21.7.2014. Teikning: Jon Kristinn Helgason.

Mynd 2.Ljésmynd tekin premur dégum eftir hlaupid. Utlina hlaupsins er teiknud & myndina. Ljésmynd og
teikning: Jon Kristinn Helgason, 24.7.2014.

“":\_}i

Mynd 3. Loftmynd af Sudurbotnum fra 2014 og Utlina berghlaupsins.
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Hekla og eldgosid 1845: Gjoéskufallid og sundrun kvikunnar
i upphafi gossins

Jénas Gudnason?, borvaldur Péréarsont og Bruce Houghton?

1Haskadli Islands, Jardvisindadeild, 2Hawaii Haskdli, Jardvisindadeild

Gosid i Heklu &rid 1845 byrjadi 2 september niu ad morgni og stéd gosid til 13 eda 16 &gust
1846 (Oddur Erlendsson, 1846; Sigurdur Pérarinsson, 1968). Ritadar heimildir lysa jardskjalft-
um vid upphaf gossins, skugga sem gosmokkurinn varpadi yfir Landsveit, flodum i Rangé og
gjoskufalli & fjallabaki og a Sidu. Mesta gjoskufallid stod i 1 klst fra tiu til ellefu og var svo ad
fullu yfirstadid um prju eftir hadegi.

Upphafsfasi Heklu gosa er ad jafnadi kraftmikill (t.d. Gudran Larsen o.fl. 1992; Sigurdur
poérarinsson, 1968). Fyrstu klukkustundina i gosinu 1845 var framleidnin um 10* m® st og
gosmokkurinn myndadi gjoskulag sem pakti landid aust-sudaustur af Heklu. Ad lokum pakti
gjoskan fra gosinu 1845 um 10.000 km? innan vid 1 mm jafnpyktarlinuna. HeildarrGmmal
gosefna i pessum fyrsta fasa gossins umreiknud i fast berg er um 0.04 km?®. Edlispyngd
gjoskunnar er 560-690 kg m3og holrymishlutfall hennar er med midgildi um 74 — 79%. begar
nidurstédur Ur kornasteerdar greiningum og breitingar & holrymishlutfalli gjéskunnar var skodad
i snidi vio reetur Heklu sést samraemi fra upphafi til loka & fyrsta fasa gossins. Nidurstédurnar
benda til pess ad kraftur gossins hafi verid mestur i upphafi og svo dvinad er leid a. Til ad
staofesta petta verdur gerd athugun & steerdardreifingu bladra i gjoskunni, en pad er mikilvaegt
tol sem getur sagt til um breytingar i akefd og sundrunaferlum kvikunnar grunnt i gosrasinni.
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Vinir Vatnajokuls — hollvinasamtok Vatnajokulspjédgards

Kristbjorg Hjaltadaottir

Veggspjold sem kynna addraganda stofnunar Vina Vatnajokuls og starfsemi samtakanna til
pessa. Samtokin eru almannaheillasamtok, stofnud arid 2009. pau eru frjals félagasamtok sem
njota ekki styrkja fra riki, sveitarféldgum eda 6drum opinberum adilum og starfa an hagnadar-
markmida.

Fjorda grein laga Vina Vatnajokuls fjallar um hlutverk og markmid Vinanna par ma sja eftir-
farandi:

1.

Afla fjar til ad stydja vid rannsoknir, kynningar- og fraedslustarf um Vatnajokulspj6o-
gard med pad ad markmidi ad auka pekkingu almennings og studla ad pvi ad sem flestir
geti notid nattaru Vatnajokulspjodgards.

Studla ad uppbyggingu Vatnajokulspjédgards i samradi vid stjérn pjodgardsins og med
samstarfi vid hagsmunaadila, innlenda og erlenda.

Efla freedslu og rannséknir i Vatnajokulspjodgardi og naesta umhverfi hans.
Styrkja verkefni sem studla ad samspili Vatnajokulspjodgards og samfélagsins.

Beita ahrifum sinum til ad efla samkennd um mikilveegi Vatnajokulspjédgards fyrir
neerliggjandi byggdir og alla landsmenn.

Efla skilning umheimsins & mikilvaegi Vatnajokulspjodgards og einstakri nattaru hans
& heimsvisu.
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Jardskjalftavirkni tengd umbrotunum i Bardarbungu

Kristin Jénsdottir!, Kristin Vogfjord?, Baldur Bergsson?!, Benedikt G.
Ofeigsson?, Bergur H. Bergsson?!, Bergp6ra S. borbjarnardéttirt, Bogi
Brynjar Bjornsson?, Gunnar B. Gudmundsson?, Hildur Maria
Fridriksdéttir!, Jon Soring!, Matthew Roberts?, Martin Hensch?, Palmi
Erlendsson?, Sara Barsotti, Sighvatur K. Palsson?, Sigurlaug
Gunnlaugsdottirt, Sigurlaug Hjaltadéttirt, Sigpradur Armannsdottir?,
Sigurjén Magnusson?, Theddér F. Hervarsson?, Tryggvi Hjorvar!, Vala
Hjorleifsdéttir?, Vilhjalmur Kjartansson?, Porgils Ingvarsson!, Pérunn
Skaftadottirt

hv/edurstofa islands, 2Instituto de Geofisica, UNAM, Mexikd

Adfarandtt 16. agust hofst 6flug jardskjalftahrina i Bardarbungu. Fra upphafi var 1jést ad virknin
var ovenju 6flug og sama morgun var kallad til fundar Visindamannardd Almannavarna.
Voktunin var efld i kjolfarid og solarhringseftirliti var komid & laggirnar & Vedurstofu islands.
Helsta hlutverk jardvareftirlitsins er ad fylgjast med jardskorpuhreyfingum, sér i lagi ad yfirfara
jardskjalfta og hafdi Jardvareftirlitshdpurinn ordid var vid aukna virkni i Bardarbungu sidan i
aprilmanudi & sama 4ri.

Jardskjalftavirknin feerdist austur fyrir Bardarbungudskjuna og tok loks stefnuna undir
Dyngjujokul. Jardskjalftaeftirlitio stadsetti jardskjalfta i grid og ergd allan sélarhringinn og
alpjod fylgdist med hvernig jordin glidnadi og nyr 40 km langur gangur liklega fylltur kviku
myndadist & teepur tveimur vikum. Vedurstofan tefldi fram upplysingum a vefinn, m.a. nyjum
kortum sem voru og eru enn uppfeaerd 4 5 minatna fresti.

Glionunaratburdurinn i Bardarbungu er sa fyrsti sem vid fylgjumst med sidan SIL
jardskjalftakerfid var sett upp. Jardskjalftastadsetningar syndu okkur ymislegt markvert.
Meginporri skjalftanna lendir & téluverdu dypi, eda 6-10 dypi og jardskjalftavirknin fylgdi avalt
framréas gangsins og var kroftugust fremst i ganginum. Ennfremur synir skjalftavirknin pad
greinilega ad pessi nyi gangur opnadist ekki med jofnum hrada, heldur stodvadist framganga
hans i nokkra daga adur en hann tok Kipp aftur til nordurs undir Dyngjujokul en i kjolfarid
feerdist skjalftavirknin i Bardarbungu mjog i aukana. Skjalftar af steerd um og yfir 5 urdu nanast
daglega i Baroarbungudskjunni og hefur pessi virkni haldist mjég mikil vel & pridja manud.
Han er tengd sigi i Bardarbungudskjunni, en hugsanlega héfst sigid fyrir alvoru & svipudum
tima og stéru skjalftarnir hofust. Malingar & siginu hofust seinna eda pann 12. september.
Gagn fra siritandi GPS teeki (sameiginlegt verkefni Jardvisindastofnunar, Landhelgisgaeslunnar
og Vedurstofunnar) sem er stadsett nalaegt sigmidju dskjunnar eru adgengileg (og hafa verid
adgengileg fra upphafi) fyrir almenning a vef Vedurstofunnar.

Jardskjalftadréi meeldist pann 23. agust. Jardskjalftadroi er 6flugur titringur, vid afmorkud
tidnibond, sem sést i tengslum vid eldgos undir jokli. Olikt jardskjalftum getur verid afar erfitt
ad stadsetja slikan titring sem hefur 6greinilegt upphaf og endi. Ordinn st6d yfir i nokkrar
klukkustundir. Fleiri oréapulsar meldust vid manadarmot en pad var ekki fyrr en i byrjun
september sem komu i 1jés sigdeeldir i Vatnajokli sem taldir eru merki um smagos undir
joklinum, ekki osvipud fyrsta gosinu i Holuhrauni sem var kraftlitid og stod einungis yfir i
nokkra klukkutima morguninn 29. agust.

Gos hofst i Holuhrauni fyrir alvoru pann 31. agust. Eins og med énnur basisk hraungos par
sem kvikan fledir atakalaust uppur jordinni an sprengivirkni, melist nénast enginn
jaroskjalftadréi vegna eldgossins i Holuhrauni. Framras jardskjalftavirkninnar stédvadist
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nokkurn veginn vid gosstédvarnar og markar hin ad gangurinn hafi hett ad lengjast & pessum
sl6dum um méanadarmat agust-september.

Jardskjalftavirknin sidan ad eldgos i Holuhrauni héfst, markast af mikilli virkni i
Bardarbungudskjunni og jardskjalftum af sterd allt ad 5.7. Ennfremur malist smaskjalftavirkni
naleegt gosstodvum og innundir Dyngjujokul.

Umbrotin i Bardarbungu héfust med 6flugri jardskjalftahrinu sem enginn vard var, en saust
greinilega & jardskjalftamalum Vedurstofunnar. Atburdirnir hafa kennt okkur ad margpeett
oflugt eftirlit, sér i lagi samtalkun maelinga sem berast i rauntima a jardskorpuhreyfingum, spila
Iykilhlutverk i voktun eldstodva & islandi.
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Breytt mynd af hitastigli

Kristjan Seemundsson

islenskar orkurannsoknir ISOR, Grensasvegi 9, 108 Reykjavik

Fyrirliggjandi kort af varmastreymi og hitastigli naerri yfirbordi & islandi syna hastu gildin &
Vesturlandi milli Kollafjardar og Borgarfjardar og vestan til i Arnessyslu. Skyringin hefur verid
talin naleegd vid rekbeltid og lekkandi gildi ut frd& pvi med heaekkandi aldri og kolnun
berggrunnsins. Byggt var a faum borholum, sumum helst til narri jardhitasveedum. Eftir ad
tekin var upp jardhitaleit utan pekktra jardhitasveeda sem byggdist & hitamalingum i nokkurra
tuga metra djupum borholum breyttist pessi mynd. NU er & ad byggja yfir 100 borholum a
Hvalfjardarsveedinu einu. Par hefur komid i 1j6s ad svaedislagi stigullinn rétt losar 80°C/km en
upp Ur standa toppar med heerri gildum. Pau eru jafnvel prefalt til fjérfalt haerri en sveaedisleaegi
stigullinn og gefa til kynna hreeringu i undirliggjandi jardhitakerfi. bessi hai stigull i toppunum
neer oftast nidur a 200-300 m dypi en par fyrir nedan snarlaekkar stigullinn og nalgast nall pegar
komid er inn i hreeringarkerfid sjalft. Kort og hitastiguls-profilar, sem na utan frd Akranesi inn
fyrir Stiflisdal og fra Saurba inn i Botnsdal, syna petta glégglega. A hitastigulsprofilunum
koma hitafravik fram med furdu jéfnu, 4-5 km, millibili. Pau eru misjafnlega skorp en alls stadar
par sem stefnir i slikt er naesta vist ad jarohitakerfi er undir eda neerri i sprungustefnu. Samhverf
I6gun hitafavikanna bendir til tengsla vi® naestum 168réttar sprungur. I nokkrum tilvikum hefur
matt rada i stefnu og jafnvel lengd hitafravikanna. Stefnan er i tveimur tilfellum N15°A
(Hvalfjordur) og i 6drum tveimur N40°A (Skorradalur, Mddruvellir). Hitafravikin eru 6ll utan
laugasvaeda. | Hvalfjardargéngum var hins vegar skorin jardhitasprunga og berggangur med um
60°C heitu vatni.

Berggangar i jardskorpunni geta ndd miklu lengra en gigaradir gefa til kynna. Liklegt er ad
sprungulektin & pessu umraedda svaedi tengist berggdngum sem leitad hafa i sprungustefnu ut
fra eldstodvakerfum & Reykjanesskaga, en ekki nad til yfirbords. Sé pad rétt hefdi matt blast
vid sprungum med 60-70° halla ofan vid koll ganganna og tveimur hitafravikum ef per veeru
lekar. Svo er p6 almennt ekki. I einu tilfelli, & Médruvéllum i Kjos, gat svo verid en reyndist
ekki. par komu fram tveir hitatoppar og 500 m & milli. Par stefnir innra fravikid a Sandfell &
Reynivallahalsi, ungt mdbergshragald. Gangasveimar fra Reykjanesskaga stefna inn i nokkurra
milljona ara gamalt berg. Pannig hagar einnig til vidar i gosbeltum landsins: & Snefellsnesi, i
Hunavatnssyslu fra Langjokli, i Skagafirdi fra Hofsjokli, fra peistareykjum til SSV og NV, fra
Dyngjufjollum nordur i Nupasveit og Melrakkasléttu.
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Oskjusig i Bardarbungu

Magnus Tumi Gudmundsson?, boérdis Hognadottirt, Eyjolfur
Magnusson?, Matthew Roberts?, Benedikt G. Ofeigsson?, Kristin
Jonsdéttir?, Alexander H. Jarosch?, Finnur Palsson?, Hannah I.
Reynolds?!, Vala Hjorleifsdéttir®, Tobias Durig?, Kristin Vogfjord?, Martin
Hensch?, Joaquin Belart!

LJardvisindastofnun Haskolans, 2Vedurstofa islands, 3Instituto de Geofisica, Universidad Nacional
Auténoma de México

Nokkrum dogum eftir ad umbrotin i nordanverdum Vatnajokli hofust i agust feerdist
skjalftavirknin i Bardarbungu mjog i aukana. Skjalftar af steerd um og yfir M5 urdu nanast
daglega og hefur skjalftavirknin haldist mjog mikil vel & pridja manud. Gos hofst i Holuhrauni
fyrir alvoru pann 31. gust og i lok agust og byrjun september komu i 1jés sigkatlar i Vatnajokli
sem taldir eru merki um sméagos undir joklinum, ekki dsvipud litla gosinu i Holuhrauni sem
stdd i nokkra klukkutima morguninn 29. agust. Vegna tengingar gangsins vid Bardarbungu
potti skynsamlegt ad kanna hvort par hefdu ordid meelanlegar breytingar. pvi var vid fyrsta
teekifaeri flogid 4 flugvél isavia, TF-FMS, og gerdar radarh@darmalingar yfir bunguna.
Nidurstadan var 6veent: Askja Bardarbungu hafdi pann 5. september, pegar fyrst var meelt,
sigid um 16 metra. Pvi var ljost ad 6skjusig var hafid i Bardarbungu. Hefur askjan sigid jafnt
0g pétt sidan. Samhlida siginu hefur jardhiti i jodrum éskjunnar aukist og lysir st aukning sér
med stekkun og dypkun sigkatla i joklinum. Vedurstofa islands, Jardvisindastofnun
Héskolans, Landhelgisgaeslan og Almannavarnadeild Rikislogreglustjora toku hdndum saman
og komu fyrir siritandi GPS meli i midju dskjunnar. Einnig hefur rammal sigskalarinnar
reglulega verid meelt med TF-FMS auk tveggja meelinga med gervitunglinu Pleiades. Sigskalin
var ordin rimlega 1 km?® i byrjun névember. Samhlida hefur gosid latlaust & Fladunum sunnan
Oskju og steersta hraun sem myndast hefur & landinu i yfir 200 &r ordid til.

Askjan i Bardarbungu var issjarmeld arid 1985 (Helgi Bjornsson, 1988). Hun er med
steerstu 6skjum & islandi en flatarmali® innan innri brdna hennar er um 65 km?2. bykkt issins er
700-800 m medan had bergbrdnanna yfir botninn er vida 500-600 m. Sigid sem myndast hefur
er i 16gun eins og skokk skal. Sigid er ekki samhverft; pad er mest nordan og austan til en
minna ad sunnan og vestan. Pa near sig Ut fyrir branir éskjunnar, en barmar hennar hafa vida
sigid um 4-5 metra fra pvi i byrjun september. Iisfladilikan bendir til ad jokullinn fylgi
botninum og ad sigid a yfirbordi endurspegli sig botnsins, allavega enn sem komid er. Ekkert
bendir til pess ad is sé ad bradna vid botninn nema undir premur afmérkudum sigkétlum vid
vestur og sudausturjadarinn.

Sig Oskjunnar i Bardarbungu verdur ad teljast med markverdustu atburdum i jardfraedi
[slands & seinni aratugum. Sidast myndadist askja hér & landi eftir gosin sem urdu i Oskju 1875
0g engin vissa er um hvener adrar 6skjur hér & landi hafa ordid til. Oskjusigid na getur pvi
varpad nyju ljosi a samspil glidnunar, sprungusveima, eldgosa og pvi hvernig éskjur myndast i
gosbeltum islands.

Heimildir
Helgi Bjornsson. 1988. Hydrology of ice caps in volcanic regions. Soc. Sci. Isl., rit 40. 129 bls.
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Gas and aerosol chemistry of the Holuhraun Plume

Nicole S. Keller!, Andri Stefansson!, Robert A. Askew!, Gerdur
Stefansdéttir?, Baldur Bergsson?, Mike Burton®, Evgenia llyinskaya®, Sara
Barsotti?, Rikey Kjartansdéttir' and Matylda Hermanska?

linstitute of Earth Sciences, University of Iceland, Reykjavik, Iceland, ?Icelandic Meteorological Office,
Reykjavik, Iceland, 3Istituto Nazionale di Geofisica e Vulcanologia — Sezione di Pisa, Pisa, Italy,
4British Geological Survey, Edinburgh, United Kingdom

The Holuhraun fissure eruption that started on the 29th of August 2014 has already produced
approx. 1km? of lava. Degassing of the erupting magma has given rise to a plume consisting of
volcanic gases, steam, aerosols and fine particles. The major volcanic gases emitted at the
eruptive vent are H>O, CO., SO, HCI, and HF. As the plume travels away from the eruption
site, its chemical composition changes. In particular, some of the SO is expected to oxidise and
form sulfate aerosols, thus changing the ratios of SO> to the other gasses. The goals of the study
reported here are as follows: 1.to assess the plume chemistry at the eruption site, 2. to assess
the plume chemistry in populated areas around Iceland, and 3. to study the formation of sulfate
aerosols in the plume. Sampling and analytical methods included open-path Fourier Transform
Infrared Spectroscopy for major gas ratios and filter pack sampling for aerosols, SO2 and HCI.
At the eruption site, we determined the molar radio of SO2 to HCI to be 35-50 whereas
further from the vent, in particular along the coast in populated areas, the ratio of SO, to HCI
decreases to less than 2. In some cases, a significant proportion of sulfur was found to be present
as sulfate aerosols, both close to the eruption site and in populated areas (up to 30% of total
sulfur). No simple relationship exists between the plume travel length and its aerosol content,
indicating that aerosols may have several origins (produced at the vent vs converted on the way
away from the vent) and undergo various processes (falling out vs. traveling with the plume).
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Oskjuhrun og eldgos utan éskju: Samantekt um atburdi a
sidustu old

Pall Einarsson og Magnus Tumi Gudmundsson

Jardvisindastofnun Haskolans

Atburdir likir peim sem nl eiga sér stad i Bardarbungu og Holuhrauni, p.e. 6skjuhrun samtimis
oflugu eldgosi i nokkurri fjarleegd fra dskjunni, hafa ordid nokkrum sinnum i heiminum &
sidustu 6ld. Deemi mé finna frd Hawaii (1924), Reunion (2007), Galapagos (1968), Japan
(2000), Alaska (1912) og Kamtsjatka (1975).

Atburdir & eldfjallaeyjunni Miyake-jima sudur af Japan hofust um 26. juni 2000 med
skjalftahrinu sem breiddist ut fra midri eyjunni til vesturs. Smagos urdu a hafsbotni vestan
eyjarinnar en skjalftarnir feerdust alls um 70 km naesta manudinn, peir staerstu voru meira en 6
stig ad steerd. I byrjun juli byrjadi hrun i 6skju eldfjallsins. I aglst var rammal hrunsins ordid
0,6 km?®. Hruninu fylgdi freaté-magmatisk gosvirkni vid 6skjuna, en megnid af efninu sem for
undan oskjunni er talio hafa farid i kvikugang til vesturs fra eldstédinni a fyrsta manudi
umbrotanna. Eyjan er gerd Ur basalti.

Oskjuhrun vard i eldfjallinu Katmai i Alaska i kjolfarid & eda samtimis sprengigosinu mikla
i Novarupta 1912, sem er talid steersta eldgos & Jordinni & tuttugustu oldinni pegar 13 km?® af
surri kviku komu upp & nokkrum dégum. Mikid dskuflod fylgdi gosinu og myndadi Valley of
Ten Thousand Smokes. Askjan sem myndadist er ad rammali 5-5,5 km3. Hin er 2,8 x 4,5 km i
pvermal og i 11 km fjarlaegd fra gosstadnum. EKKi virdist hafa verid nein gosvirkni i eda alveg
vid 6skjuna. Litill hraungull myndadist i Novarupta-gignum eftir gosid.

Gosid i Tolbachik & Kamtsjatka 1975-6 er gjarnan talid annad mesta hraungos & Jordinni
sidan Skaftareldar brunnu. RGmmal basalthraunsins sem upp kom er metid 2 km3. Gosid kom
upp a sprungusveim eldstédvarinnar eftir talsverda skjalftahrinu. Fjeerstu eldvorpin voru i um
30 km fjarlaegd fra midju eldstddvarinnar en umtalsverd gos urdu einnig neer henni. Gosvirkni
st6d i 18 manudi. Askja ad pvermali um 1,5 km myndadist innan megindskju fjallsins. Dypi
hennar var 400 m og rimmal metid 0,35 km?3. Ekki fylgdi gosvirkni i skjunni.

Arid 1968 vard meirihattar oskjuhrun i 6skju Fernandina eldfjallsins & Galapagoseyjum.
Hruninu fylgdi hrina stdrra skjélfta sem st6d i a.m.k. 9 daga. Dypi 6skjunnar jokst um meira en
300 m, mest i henni nordanverdri. RGmmal sigsins var 1-2 km?® en ekkert gos fannst i nasta
nagrenni 6skjunnar sem samsvarar pvi rammali. Visbendingar eru um gos & hafsbotni meira en
15 km fra midju éskjunnar.

Eldfjallid Piton de la Fournaise & Reunion-eyju gys ad medaltali einu sinni & ari. Gosin eru
oftast fremur litil hraungos. Steersta gosid a seinni arum vard 2006-7 nidri vid sjavarmal a
austurstrond eyjarinnar. I goslok vard éskjuhrun i topposkiju fjallsins, 10 km fra gosstédvunum.
Botn dskjunnar seig um meira en 300 m & u.p.b. einum sélarhring. Pvermal hennar er 1,1, km.
ROmmalid 4 siginu er 0,1 km® og samsvarar nokkud vel rimmali hraunsins sem upp kom i
gosinu. Minnihattar hraungos urdu sidar innan éskjunnar.

Atburdir i Kilauea-eldfjallinu & Hawaii arid 1924 eru ekki alveg med sama snidi og peir sem
a4 undan eru taldir, pvi ekki er pekkt eldgos fjarri smadskjunni sem myndadist pegar
Halemaumau gigurinn hrundi. Halemaumau er hrungigur innan megindskju Kilauea.
Atburdirnir hofust med pvi ad hrauntjérn i gignum hvarf og eftir var meira en 100 m djupur
gigur. bessu fylgdi skjalftanrina sem ferdadist nidur eftir eystri sprungusveim eldfjallsins naestu
tvo manudi med sprunguglionun og landsigi i allt ad 50 km fjarlegd. Pegar um heagdist a
sprungusveimnum ték Halemaumau ad hrynja. Gigbotninn seig meira en 400 m til vidbotar
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fyrra sigi og gigurinn vikkadi, vard meira en 1 km i pvermal, en fyrir atburdina var hann um
0,5 km. Hruninu fylgdu sprengigos i gignum.

pé statistik eigi ef til vill ekki vid hér, er po rétt ad benda & ad med undantekningunni i
Katmai eru allri atburdirnir tengdir basalteldstodvum. Prir af sex atburdunum urdu & heitum
reitum, og adeins i tveimur tilfellum vard umtalsverd eldvirkni i vidkomandi dskju i tengslum
vid hrunid. Hrunid virdist i flestum tilfellum hafa verid svérun vid undangengnum atburéum,
gangainnskoti eda gosvirkni, stundum i talsverdri fjarleegd fra oskjunni.
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Vent Activity at the ongoing Nornahraun eruption,
Bardarbunga volcanic system

Robert Askew?, Thorvaldur Thordarson?!, Catherine Gallagher!? and the
IES eruption team

1School of Earth Science, Askja, The University of Iceland, Sturlugétu 7, 101 Reykjavik,
2Department of Earth Sciences, Durham University, Science Labs, Durham, DH1 3LE

The ongoing eruption at Nornahraun is very well documented by near continuous observations
of the activity by the Institute of Earth Sciences field team at the eruption site. The team has
monitored the eruption from the very opening of the fissure, when the vents produced lava
fountains reaching up to 150 m into the atmosphere, to its current state of moderately vigorous
boiling of the lava in the vents producing bursting bubbles up to 50 m in diameter. The current
volume of erupted magma is around 1 km?. The vent activity has progressed from an almost
complete curtain of fire fountains to a series of discrete fountaining vents to amalgamation of
the Baugur and Heimasata vents, which now are filled with a boiling lava pond. We will present
a brief overview of the nature of the vent activity from September 30" to the present day.
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Magma types and mantle sources of the Bardarbunga
volcanic system with implications for its magma plumbing
system and lateral magma flow

Seemundur Ari Halldérsson, Gudrun Sverrisdottir og Gylfi Sigurdsson

Institute of Earth Sciences, University of Iceland, Askja, Sturlugata 7, 101 Reykjavik, Nordic
Volcanological Center, Institute of Earth Sciences, University of Iceland, Iceland

The ongoing fissure eruption north of Dyngjujokull and the recent subsidence of the
Bardarbunga caldera represent an unsurpassed prospect to unravel magmatic plumbing systems
of Icelandic volcanoes. This event, in particular the earthquake swarm preceding the eruption,
has highlighted the need for careful studies of the possible role played by a shallow magma
chamber beneath the Bardarbunga volcano in feeding the lava eruption about 40 km north of
the volcano.

Extending from the Torfajokull in the south to Dyngjufjoll Ytri in the north, and intersecting
the largely ice-covered Béardarbunga volcano, the Bérdarbunga volcanic system (BVS)
represents one of the largest volcanic systems in Iceland (approx. ~190 km long). As a result,
the extensive length of the BVS promotes sampling of widespread sections of the mantle
underlying the eastern rift zone. However, despite having fundamental implications for
understanding the magma plumbing system of the BVS, the degree of source heterogeneity in
the BVS still remains poorly known.

Radiogenic isotopes provide the most powerful tracer available for establishing genetic
relationships in magmatic systems. This is tied to the fact that the estimated time scales of rift
zone magmatic processes are much too short to produce measurable differences in radiogenic
isotope ratios during recent magmatism. As a result, essentially all isotopic heterogeneity
observed in Iceland is mantle-derived.

Here, we present major and selected trace element analyses (ICP-OES) of several Holocene
lava flows from the Dyngjuhdls area (n=29), and from rocks representing the basement, flanks
and nunataks of the ice-free part of the Bardarbunga volcano (n=14). We also present new high-
precision Pb isotopes analyses, acquired using a Tl-spike to correct for mass fractionation
during run, on selected samples from these two regions. We compare these results to a recent
geochemical dataset from the Veidivotn fissure swarm (Halldorsson et al., 2008; Manning &
Thirlwall, 2014; Peate et al. 2010), allowing us to study the geochemical characteristics of the
BVS as a whole. The application of Pb isotopes, acquired by Tl-spike and/or DS-spike
techniques only, provides a fine-scale resolution tool to fingerprint source regions of Icelandic
magmas, as Pb isotopes have been shown to vary significantly and systematically in the
Icelandic mantle (e.g., Peate et al. 2010).

A number of lavas from the Veidivotn fissure system, in addition to three samples from the
Bardarbunga, have been affected by the accumulation of plagioclase macrophenocrysts, most
of which are too primitive to have been in equilibrium with the host melt (e.g., Halldorsson et
al., 2008). This is evident in the bulk composition of many of these lavas, but less so in the
Dyngjuhals lavas. Collectively, all samples unaffected by plagioclase accumulation from these
three parts of the BVS form a coherent liquid line of decent, with MgO contents between ~6-9
(wt%). This includes the basement rocks of Bardarbunga, in addition to 87 Holocene tephra
layers (Oladottir et al., 2011), which have been associated with the BVS. There are only two
notable exceptions to this trend, namely, two nunataks from the slopes of Bardarbunga (by
Rjupnabrekkujokull) that have MgO contents of ~4.9 wt%.
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From the major element chemistry of the BVS, it is thus evident that fairly primitive magmas
have been generated in this system throughout the Holocene, at least. In accordance with this,
we note that evolved basaltic compositions, often associated with large and mature caldera
system in Iceland, such as Krafla and Askja, appear absent, but cannot be entirely excluded
given the limited number of samples available from the base and flanks of the partially ice-
covered Bardarbunga volcano. Significantly, no highly evolved rocks (dacite, rhyolite) have
been associated with the BVS. It is therefore unlikely that a long-lived and a relatively shallow
(<5 km) magma chamber has been present beneath Bardarbunga throughout the Holocene and
possibly longer.

Thus, the overall petrological characteristics of Bardarbunga have much more in common
with basaltic shield volcanoes of oceanic islands, such as Kilauea. Indeed, lavas from the on-
going Pu‘u‘O‘o eruption show striking similarities with Bardarbunga magmas (e.g., Marske et
al. 2008). Bardarbunga may, therefore, possibly represent Iceland’s best example of a basaltic
shield volcano, rather than a classical central volcano. In this respect, we point out that basaltic
shield volcanoes frequently display summit calderas (i.e., pit craters), which have been shown
to react to changes in the magmatic plumbing systems of the volcanoes.

In Pb-Pb isotope plots, the three sections of the BVS form distinct trends. Notably, Holocene
lavas from the Veidivotn fissure swarm lie on two parallel trends, with 2%Pb/2%Pb ratios
>18.40. In contrast, lavas and subglacial glasses from the Dyngjuhals region, in addition to the
new fissure lava north of Dyngjujokull, form a single trend with 2°Pb/?%*Pb always < 18.39.
Significantly, our only sample analyzed so far from Bérdarbunga falls right in between the three
trends making up the fissures swarms of the BVS. Therefore, mantle components of the BVS
appear to be geographically separated in a clear-cut manner, calling into question models
invoking lateral magma flow from a centralized magma chamber beneath Bardarbunga feeding
melts to the fissure swarms of the volcanic system.

Further evidence for the presence of different mantle components in the mantle underlying
the BVS are obtainable by considering He isotopes. The systematics of available He isotope
determinations in subglacially erupted basalts from the BVS (Macpherson et al., 2005; Furi et
al., 2010) are strikingly similar to those of Pb isotopes, and reveal at least two mantle end-
members within the BVS; 1) a DMM-type mantle in the Dyngjuhals region, 2) a primitive high-
He mantle in the Bardarbunga volcano. The location of a high-He mantle beneath Bardarbunga
corresponds thus remarkably well to the inferred position of the seismically imaged Icelandic
mantle plume.

Based on the available dataset obtained thus far, we conclude that:

At least two mantle components are contributing to melts in the BVS.

Significantly, these mantle components are geographically separated and thus sampled
independently.

Given the notable lack of evolved caldera basalts, as well as other evolved rocks, in the BVS,
it is highly unlikely that magmas from a shallow (<5 km) and centralized magma chamber
beneath Bardarbunga have been transported in the crust over significant distances.

Rather, individual segments of the BVS appear to be associated with different magma
reservoirs, most likely located at mid- to lower crustal levels (>10 km).
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Exploring the third dimension of Nornahraun: Methods to
quantify the thickness of the lava field and first results

T. Durig and IES Eruption Team

Institute of Earth Sciences, University of Iceland, Sturlugata 7, 101 Reykjavik

Knowing the thickness of a lava field is essential for calculating the erupted volume and
obtaining effusion rates. Yet, so far studies about lava flow thicknesses and their temporal
evolution have been scarce. The ongoing Nornahraun eruption gives us a unique chance to shed
light into this third dimension of lava flow development.

Therefore, a variety of measurement methods are applied, based on both field and aerial
observations: As a new technique the extent of the lava is tracked parallel to the lava margin by
two cars in a tandem configuration, equipped with video cameras and GPS loggers. By
analyzing the resulting videos it is possible to obtain a geo-referenced marginal thickness
profile of the lava front. Periodical theodolite measurements from fixed observation points are
a complementary method that reveals also the heights of inner parts of the lava. These
measurements are supplemented by aircraft monitoring techniques which comprise analyses of
aerial photos and of maps generated with airborne synthetic-aperture radar (SAR). Additionally,
lava thickness profiles are obtained by low-level flights with a specially equipped aircratft.

This presentation gives insights into the applied methods and an overview of first results
which allow us to draw conclusions regarding the fundamental mechanisms of lava flow
emplacement.
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Breytingar a Morsarjokli eftir berghlaupio 2007
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Lardvisindadeild Haskola islands, Askja, Sturlugata 7, 101 Reykjavik, 2Nattdrustofa
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pann 20. mars arid 2007 féll bergfléd & ofanverdan Morsarjokul i Oraefum i Austur-
Skaftafellssyslu. Bergfl6did er talid vera eitt af steerri skriduféllum sem fallio hafa hér & landi
a sidastlionum arum og aratugum. Talid er ad pad hafi fallid i tveimur hlutum, megin hlutinn
fell pann 20. mars en vidbdtarhrun vard pann 17. april 2007. Bergfl6did féll vid efri brun
jokulsins ad austanverdu og urdin eftir hrunid hylur par allt ad 1/5 hluta af yfirbordi jokulsins
eda um 647.000 m2. Urdin er ad medaltali 1500 m 16ng og um 480 m breid. Brotsar bergflddsins
i fjallinu ofan vid jokulinn er um 330 m hatt. Neer pad fra um 620 m upp i um 950 m had yfir
sjo og er breidd pess ad medaltali um 480 m. Heildarmagn pess efnis sem hrundi nidur er &atlad
um 4—4,5 milljonir m® eda um 10-12 milljonir tonna.

Miklar breytingar hafa ordid & bergflodsurdinni og joklinum eftir ad bergfl6oid fell.
Grofkornott bergflodsurdin hefur sigid mikid saman og storgryti molnad nidur. Jokulisinn undir
bergflédsurdinni er einangradur fra lofthita og geislun og bradnar pvi mun hagar en isinn
umhverfis. Af peim orsékum hefur ordid eftir pykkur isbunki undir urdinni. bykkt hans vid
frambran urdarinnar fjérum manudum eftir ad berghlaupio féll var um 6 m, en arid 2012 var
bykkt hans hins vegar um 50 m. Sidastlidin 2 ar hefur pykkt isbunkans haldist st6dug i um 50
m. Ekki var ad sja ad berghlasusurdin hafi haft mikil &hrif & framskrid jokulsins, en téluverd
afmyndun hefur p6 ordid & joklinum hin sidari ar. Miklar breytingar hafa ordid a frambran
jokulsins og hefur hérfun hans verid hréd undanfarin ar. Jokullonid fyrir framan jokulinn hefur
steekkad mikid og litur at fyrir ad stor daudissvaedi seu ad myndast fyrir framan jokulinn.
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SAR satellite monitoring of the 2014 dyke intrusion and
eruption within the Bardarbunga volcanic system
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The recent unrest and activity within the Bardarbunga volcanic system, Iceland was initially
identified by the onset of an intense earthquake swarm on the 16" August 2014. Over the
following weeks interferograms formed using X-band satellite images from COSMO-SkyMed
(CSK) and TerraSAR-X (TSX) satellites were analysed in near real-time and used to map
ground displacements associated with the initial dyke emplacement and propagation (NE of
Bérdarbunga), responsible for the sudden unrest. On the 29" August 2014, a small fissure
opened up just a few kilometers to the north of the Vatnajokull ice cap, at Holuhraun. The
eruption lasted only a few hours, but was followed on 31% August by the onset of a fissure
eruption, characterised by lava fountaining and the extrusion of extensive lava flows.

We demonstrate how Interferometric Synthetic Aperture Radar (InNSAR) analysis, in
conjunction with earthquake seismicity and GPS measurements, has been instrumental in the
continued monitoring of Bardarbunga volcanic system since the onset of unrest. As part of the
Center on Earth Observation Satellites (CEOS) Icelandic Supersite Initiative, starting in July
2014 both ascending and descending CSK images were acquired every 16 days over
Bardarbunga volcano and also over Askja volcano, extending south to the tip of the Vatnajokull
ice cap. TSX images were also being acquired in the vicinity of Askja volcano and the northern
edge of the Vatnajokull glacier. As the unrest/eruption progressed, CSK SAR images were
acquired more frequently in the vicinity of both the eruption site at Holuhraun and Bardarbunga
volcano. In some cases scenes were acquired with repeat intervals of just 24 hours, enabling the
formation of one day interferograms which maintained coherence on the surface of the ice cap
and exhibited phenomenal deformation at the site of the sub-glacial Bardarbunga caldera.

INSAR analysis has systematically been used throughout the eruption to track the
emplacement of the lava flows, estimate their surface area and monitor co-eruptive
displacement in the vicinity of both the dyke and the eruption site, along with major co-eruptive
subsidence occurring beneath the Bardarbunga caldera — the latter is believed to have
commenced shortly after the onset of the unrest and is associated with magma withdrawal
beneath the central volcano, feeding the dyke and the ongoing eruption.

The vast amount of new SAR data, provided through the Icelandic SUPERSITE, has driven
a strategy of rapid SAR processing and analysis of ground deformation during the 2014
Bardarbunga unrest and eruption. This has significantly facilitated an improved understanding
of the sub-surface plumbing beneath one of Iceland’s most active volcanoes.
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