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Er kvikuframleidni Kotlu jofn sidustu 3500 ar?

Bergrun Arna Oladéttir!, Olgeir Sigmarsson? og Gudrun Larsen?

! Norreena eldfjallasetrid, Jardvisindastofnun Haskola islands, Oskju, 101 Reykjavik
2 Laboratoire Magmas et Volcans, CNRS og Université Clermont Auvergne, Frakkland

Kvikuframleioni virkra eldstddva, eda pad magn kviku sem upp kemur & &kvednum tima,
stjornast sennilega ad hluta eda 6llu leyti af undirliggjandi kvikuadfeerslukerfi. Uppbygging
kvikukerfis Kétlu hefur ad 6llum likindum verid breytilegt & natima par sem kerfid breyttist ur
einfoldu adfeerslukerfi yfir i net silla og ganga, sem proadist sidan yfir i afmarkad kvikuholf.
petta ferli hefur verid tvitekid & natima. Sidustu ~3500 &rin eru demigerd fyrir breytingu ur
kvikuholfstimabili yfir i einfalt kerfi. Kvikuframleidni beggja timabila hefur verid metin Gt fra
rammali 25 gjoskulaga, sautjan peirra myndud i virku kvikuholfi (1700 f.Kr. - 920 e.Kr.) og
atta i einfoldu kerfi (virkt sidan ~940 e.Kr.). Medalsteerd gjoskulaga & bAdum timabilum var um
1 km?3 en pratt fyrir pad var gjdskuframleidsla um prisvar sinnum meiri pegar kvikuholf var
virkt (6.3 km3/6ld & moti 2.4 km3/6ld). bvi virdist adferslukerfid stjorna gjoskuframleidni og
gosgerd med pvi ad beina kviku 16drett upp i megineldstédina pegar kvikuhélf er virkt sem
leidir af sér aukna sprengivirkni vegna samspils kviku og vatns og p.a.l. aukna gjéskumyndun,
Pegar einfalt kvikuadferslukerfi (p.e. gangur) er radandi virdist kvika jafnframt koma upp utan
jokulhulinnar megineldstédvarinnar sem leidir til hraungosa og minni gjéskuframleidslu. Jofn
aukning uppsafnads rimmals gosefna fra Kotlu sidustu 3500 &r (sja mynd) bendir til pess ad
inn- og utflaeedi kviku i kerfid hafi verid i jafnveegi (steady-state volcano). Timamunur milli pess
ad djupsted innskotavirkni tredst inn i kvikuadferslukerfid (raudar érvar & mynd sem syna
aukningu & hallatélur eda aukinn framleidsluhrada gosefna) og pess ad leegri styrkur
utangardsefna meelist i gjosku kerfisins (gréar strikalinur & mynd) fer minnkandi med tima.
Fyrir um 2600 arum fylltist kvikukerfid med peim afleidingum ad framleidsluhradi gosefna
jokst en merki (i kvikusamsetningu) peirrar innspytingar kemur ekki fram i gosefnum fyrr en
600 arum seinna. Onnur fylling kvikukerfisins verdur fyrir u.p.b. 1400 arum en pa tekur mun
skemmri tima fyrir frumstaedari samsetningu innskots basaltsins ad koma fram, eda um 250 ar.
AdJ endingu kemur samsetning innspytingar fram einungis 50 a&rum seinna. pPetta ferli bendir til
pess ad hid virka kvikuholf fari minnkandi og hverfi ad lokum

Heimildir

Bergran Arna Oladdttir, Olgeir Sigmarsson, Gudran Larsen. 2015. Gjoskuframleidni og kvikukerfi Kotlu.
Haustradstefna Jardfreedafélags Islands. Reykjavik 20. ndv 2015.

Oladattir, B.A., Sigmarsson, S., Larsen, G. 2018. Tephra productivity and nature of magma storage beneath
Katla volcano, Iceland. Bulletin of volcanology, accepted for publication.
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Magma storage conditions below Eyjafjoll, based on
clinopyroxene macro- and megacrysts from Seljalandsheidi

Bryndis Yr Gisladéttir and Eniké Bali

Faculty and Institute of Earth Sciences, University of Iceland

Large clinopyroxene macro- and megacrysts were discovered in the Upper Pleistocene
“ankaramite” outcrops of Seljalandsheidi in Eyjafjallajokull. The pyroxenes are mostly of
augite composition and they display wide range in magnesium-values (Mg#: 57.9-83.3) and
also in their minor oxides such as TiO2 (0.00-2.46 wt%), Al203 (0.94-6.28 wt%) and Cr203
(0.0-0.9 wt%). These pyroxenes are generally strongly zoned, where normal-, reverse-,
oscillatory-, sector- and patchy zoning patterns as well as the combination of these were
observed (Fig. 1). Magma mixing can possibly explain the presence of inverse zoning patterns.

awo ' i DA [ ) =l m,m, ~H=
Figurel: A) Normal zoning, B) Reverse zoning, C) Oscillatory zoning, D) Patchy zoning, E) Complex zoning
and F) Sector zoning. Figures A, B, C, D are back scattered electron images, Figures E and F are chemical maps
of alumina, where brighter fields indicate higher concentrations.

A newly published clinopyroxene-melt thermobarometer from Neave and Putirka (2017) was
used to obtain crystallization temperature and pressure. This thermobarometer needs both
chemical composition of the clinopyroxene along with a chemical composition of a melt in
equilibrium. As the samples contained no glass, previously published glass composition from
the Eyjafjoll Volcanic System were matched to the pyroxene compositions following the
equilibrium criteria of Neave and Putirka (2017). The glass compositions were obtained from
Keiding and Sigmarsson (2012), Moune et al. (2012) and Loughlin (1995).

Macro and Megacrysts with Mg#>72 gave crystallization pressure range of 0.8-5.9 kbars and
temperature range of 1140-1150°C, corresponding to the depth of 2.2-16.2 km. More evolved
clinopyroxenes crystallized at 0.0-4.2 kbars pressure and temperature range of 1070-1180°C.
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This would correspond to the depth of 0.0-11.7 km. Our pressure and temperature estimates
were compared to those obtained from the 2010 Eyjafjallajokull eruption by Keiding and
Sigmarsson (2012) (Figure 2). For better comparison their data were recalculated with the
thermobarometer used here. The results on the two eruptions strongly overlap, indicating the
crystallization conditions preceding and during these two different eruptions were similar and
that the magma storage conditions has not changed significantly since Upper Pleistocene.

2010 Upper Pleistocene (this study)
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Figure 2: Pressure (a) and temperature (b) estimates from the 2010 eruption of Eyjafjallajokull and from the

Upper Pleistocene outcrop in Seljalandsheidi. Data from the flank and summit eruption of 2010 from Keiding

and Sigmarsson (2012) compared to data from this study. It is notable that both the pressure (P) and temperature

(T) estimates during these two eruptions overlap within the uncertainty of P-T calibrations (+1.4 kbar and +45

°C, respectively), indicating similar crystallization conditions.

References:

Keiding, J. K. and Sigmarsson, O. (2012). Geothermobarometry of the 2010 Eyjafjallajokull
eruption: New constraints on Icelandic magma plumbing systems. Journal of Geophysical
Reserch, 117, BO0OC09, doi:10.1029/2011JB008829

Loughlin, S. C. (1995). The evolution of the Eyjafjoll volcanic system, southern Iceland. PhD
thesis, Department of Geological Sciences, University of Durham, England. 319p.

Moune, S., Sigmarsson, O., Schiano, P., Thordarson, T. and Keiding, J. K. (2012). Melt
inclusion constraints on the magma source of Eyjafjallajokull 2010 flank eruption. Journal
of Geophysical Research, 117, no. 2.

Neave, D. A. and Putirka, K. D. (2017). A new Clinopyroxene-liquid Barometer, and
Implications for Magma Storage Pressures under Icelandic Rift Zones. American
Mineralogist, 102, 777-794. Doi: http://dx.doi.org/10.2138/am-2017-5968
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Heklugos a mid-nutima — rannsokn a gjéoskulogunum Heklu
DH (Blakki) og Heklu O

Daniel Freyr Jonsson', Esther Ruth Gudmundsdattir', Gudrdn Larsen?,
Bergrin Oladéttir? og Olgeir Sigmarsson?

ardvisindadeild og 2Jardvisindastofnun Haskola islands, Sturlugétu 7, 101 Reykjavik.

Rannsoknir & forsdgulegri gosvirkni Heklukerfisins & Holdsen hafa ad mestu beinst ad storu
plinisku eldgosunum Heklu 5 (7100 ara), Heklu 4 (4300 ara), Heklu 3 (3000 ara) asamt fyrsta
sOgulega gosinu, Heklu 1 (1104 AD) (Larsen o.fl. 2013). Gosvirknin i kerfinu & milli pessara
storu gosa hefur hinsvegar fengid minni athygli. | pessari rannsokn beinast sjonir ad
gjoskulogunum Heklu DH og Heklu O sem finnast i jardvegi a milli Heklu 5 og Heklu 4. Aldur
Heklu DH er um 6600 ar, asetladur ut fra jardvegspykknunarhrada og geislakolsgreiningar gefa
6060 ar fyrir Heklu O (Gudmundsdottir o.fl. 2011). Markmid rannséknarinnar er ad kanna
utbreidslu peirra og rekja uppruna, asamt vangaveltum um samsetningu Heklukviku & fyrri
hluta natima.

Utbreidsla og rammal

Badi Hekla DH og Hekla O voru rakin i fjglmérgum jarévegssnidum innan vid 30 km fra
Heklu, auk pess sem gdgn ur fyrri rannséknum voru notud til ad meta Gtbreidslu laganna.

Vid Tagl (19 km nordur af Heklu) finnast pessi tvo gjoskulég i somu jardvegsopnu, &samt Heklu
5 og Heklu 4. Hekla DH melist par 153 cm pykkt, er dokkgra og einkennist af samlimdum,
finkornéttum botni. Efstu 30 cm lagsins eru talsvert dekkri ad lit, grofkornéttari og laus vid alla
samlimingu. Hekla O er tvilit, ljosgul nedst en dekkri ofar. Lagid melist 50 cm pykkt i
Taglasnidinu og liggur par beint ofan @ 6dru mun minna, kolsvortu gjoéskulagi fra Heklu sem
kallast Hekla Moi.

Hekla DH hefur afmarkada utbreidslu til nordurs. Pad finnst i jardvegi a Nordurlandi, auk pess
sem gjoskan var greind i setkjarna af hafsbotni undan Nordurlandi asamt Heklu O
(Gudmundsdattir o.fl. 2011). Nidurstodur pessarar rannsoknar benda til ad Hekla DH gjoskan
hafi komid upp i sprungugosi i nadgrenni Valagjar, um 16 km NA af Heklu.

Hekla O hefur mikla Gtbreidslu & landinu og finnst vidsvegar & Sudurlandi, Nordurlandi og
Nordausturlandi (Oladéttir o.fl. 2011; Gudmundsdéttir o.fl. 2011). Hekla O hefur tvo
bykktarasa sem benda til uppruna i Heklu sjalfri. Adalpykktarasinn stefnir til noronordausturs
fra Heklu, en sa minni i austleegari att.

RUmmalsreikningar samkvamt pykktarkorti af Heklu DH gefa um 0.8 km? af nyfallinni gjosku
en Hekla O er um 1 km?® (Gudmundsdéttir o.fl. 2011).

Efnafraedi

Synum til efnagreiningar var safnad i Tagli. Atta syni voru tekin upp i gegnum Heklu DH og
fjogur Gr Heklu O. prjatiu korn & steerdarbilinu 125-250 um ur hverju syni voru sidan greind i
JEOL JXA-820 érgreini Jardvisindastofnunar Haskola Islands. Straumur geislans var 10nA,
hrodunarspennan 15 keV og pvermal geislans 10 pm.

Efnasamsetningu Heklu DH ma greina i adskilda hopa ut fra adalefnasamsetningu. Megin-
efnasamsetning Heklu DH er basalt andesit (52-57% SiO) sem greinist i tvo adskilda hdpa en
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jafnframt finnst toluvert basalt (<52% SiO>) i gjoskunni. Basalt-andesithoparnir eru mjog olikir
ad samsetningu adalefna og greinast vel i sundur med pvi ad skoda styrk TiO2 og Al.O3z. Annar
basalt-andesit hopurinn er afar likur pvi basalt-andesiti sem upp hefur komid i ségulegum
gosum i Heklu. Hinn hopurinn, sem er med heerri styrk TiO», er olikur efnagreindum hraunum
eda gjosku ar Heklu. petta ha-titan basalt-andesit myndar hinn dokka efri hluta gjoskulagsins i
Tagli, auk pess sem hann greinist hér og par i nedri hluta lagsins.

Stor hluti Heklu O einkennist af dasit/rhydlit (>62% SiO,) en basaltkorn eru algeng. Haest
meelist Kisilinnhaldid 75% nedst i gjoskulaginu, en adeins 62-63% efst. Hvorki finnst basalt-
andesit né andesit (57-62% SiOy) i Heklu O.

Umraedur

Bent hefur verid 4 ad i Heklu 5 vanti allt basalt-andesit og andesit, sem bendir til pess ad
framleidsla pess i Heklukerfinu hafi liklega hafist eftir Heklu 5 (Sverrisdottir 2007). Hekla DH,
sem myndadist um 500 arum eftir Heklu 5, er ad miklu leyti basalt-andesit og er pad liklega
fyrsta uppkoma peirrar kvikugerdar i Heklukerfinu.

Heklu O ma setja i flokk med storu, kisilriku gjoskulogunum ar Heklu. Gjoskan er sambeerileg
Heklu 5 ad pvi leyti ad i henni finnst hvorki basalt-andesit né andesit. bréadi hlutur Heklu O
fellur i kisilinnihaldi ar 75% nidur i 62%. Til samanburdar fellur Hekla 5 ar 72% nidur i 66%
(Sverrisdottir 2007). Andesit er hinsvegar nokkud stor hluti i tveimur rdmmalsmestu
gjoskuldgum Heklu, Hekla 4 og Hekla 3, sem baedi myndudust seinna en Hekla O. bvi er liklegt
ad framleidsla andesits hafi ekki hafist fyrr en eftir Heklu O. Framleidsla basalt-andesits i

kerfinu var hinsvegar hafin pegar Hekla DH myndadist, u.p.b. 500 arum adur en Hekla O.

Rimmal Heklu O er adeins axtlad u.p.b. 1 km?3 sem nyfallin gjoska, en pratt fyrir pad hefur
Hekla O mikla ttbreidslu. Med efnagreiningu ma tengja Heklu O vid adur greinda Heklugjosku
sem fannst i vatnaseti i grennd vid Drangajokul (Schomacker o.fl. 2016), sem undirstrikar mikla
utbreidslu gjoskulagsins. Med pessum fundi parf ad kortleggja gjoskulagid betur til vesturs og
endurmeta rimmal pess. Utbreidsla Heklu O er sambeerileg vid Heklu 3, préatt fyrir miklu minna
pekkt rammal. Tveir pykktarasar Heklu O benda til breytilegrar vindattar & medan gosinu st6d
sem olli pessari miklu Gtbreidslu gjéskunnar.
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Country-wide deformation field over Iceland inferred from
interferometric analysis of Sentinel-1 SAR images
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Iceland is ideal for satellite radar interferometry (INSAR) as large areas of the country are desert
covered with lavas and generally vegetation is limited and sparse. Coherence in interferograms
can thus be retained over long periods (> 5 years) in many places. However, snow accumulation
in winter makes only summer acquisitions (from mid-June to end-September) useful, in general,
for interferometry.

The start of the Sentinel-1 mission in late 2014 has revolutionized the way INSAR monitoring
and research can be carried out in Iceland. Prior, SAR acquisitions were limited and usually
had to be ordered, without knowing if the images would be acquired. Therefore, having a time-
series with good temporal resolution was hard to achieve and usually restricted to specific areas,
leaving large parts of the country uncovered. Although the spatial resolution offered by the
Sentinel-1 SAR instrument is not has good as for the TerraSAR-X or COSMO-SkyMed
missions, the Sentinel-1 mission provides an extensive coverage of Iceland as each image
covers an about 255 km wide area via three 85 km wide swaths. Moreover, Sentinel-1 images
are acquired and delivered every 12-days (6-days since early 2017). Therefore, for each track,
there are about 8 acquisition times for summer 2015 and summer 2016, and about 16
acquisitions time for summer 2017.

We have analyzed six Sentinel-1 tracks between summer 2015 and summer 2017 to achieve a
full high-resolution coverage of the deformation over Iceland. Interferograms were generated
with the ISCE software and multi-looked to have approximately a 100 m resolution. Time series
analysis of the interferograms were carried out to reveal average line-of-sight (LOS) changes.
Tracks were selected so that each part of the country is covered with at least one ascending
track and one descending track. The different satellite views from descending and ascending
tracks allows to decomposition of observed LOS changes into estimates of the near-East
(approximate east) and near-Up (approximate vertical) velocities everywhere in Iceland, with
exception of low coherence areas like glaciers and farmland. Glacial isostatic adjustment is the
main country-wide source of deformation observable in the near-Up velocities, from a few
mm/yr at the coasts and up to a few cm/yr near the ice-caps. On a local scale, geothermal
utilization from power plants on the Reykjanes peninsula and north Iceland are also clearly
visible. Plate spreading constitutes the main signal in the near-East velocities (~1.5 cm/yr), but
post-rifting relaxation following the Bardarbunga 2014 rifting episode is also observed. The
observed deformation also include many additional local signals from magmatic and
anthropogenic origin, e.g. subsidence in the Askja caldera of about 2 cm/yr. The results are
important for improved understanding of the interplay between the many different deformation
sources in Iceland, and how interaction of plate spreading, GIA, magmatic, geothermal and
tectonic sources contribute to the combined deformation field in Iceland.
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Monte Carlo simulated annealing method for coupled
earthquake locations and 1D velocity structure
determination: ‘Minimum’ models with constant velocity
gradient layers

Einar Kjartansson and Ingi Th. Bjarnason

Institute of Earth Sciences, Science Institute, University of Iceland, Reykjavik, Iceland

Ray-tracing through a one dimensional earth model, consisting of layers of constant velocity
gradients and continuous value across layers, is used to evaluate and improve a velocity model
for processing micro earthquake data in Iceland.

An iterative Monte Carlo (MC) method with simulated annealing is used to estimate velocity
values at boundaries between layers, as described above, by searching for the velocity function
that minimizes the residuals for observed arrival times for both P and S phases of micro
earthquakes.

MC methods utilize a random search through model space to find an optimum solution. We use
the “root mean square” of the time residuals for each observed phase as a measure of the quality
of the trial solutions. Simulated annealing is a variation of the MC method where the trial
solutions are sometimes accepted even when the quality (of the measure) declines.

Most processing of the digitally recorded earthquake data on the national seismic network in
Iceland makes use of the standard SIL velocity model, with layers of constant velocity
gradients.

We start with the SIL model and determine P and S velocities simultaneously, i.e. the ratio
between the velocities of P and S waves is not constrained in the inversion. Weights applied to
the P-wave observations are 1.73 times the weight of the S-wave. In the figures below we show
results where velocity values for depths of 1,2,3,4, 6 and 9 km were determined using the MC
method. At other depths the values from the SIL model are used unchanged. The velocity
functions are constrained with gradients that decrease with depth. This ensures that the travel-
time curves are single valued and without any focusing of rays. The earthquakes are relocated
in each iteration.

We applied the method to different locations in South and Southwest Iceland, with the number
of earthquakes used typically ranging from a few hundred to a few thousand. Our results show
that the standard SIL velocity model fits well for earthquake locations in the central part of the
South Iceland Lowland region but there are some discrepancies elsewhere, especially in
volcanic zones.

10



Vorradstefna Jardfreedafélags Islands

9. mars 2018
Hismudli 2011
| | | | |
solution
0 median solution -
SIL model
2 - =
=
F=1
[=F]
=
ﬁ L p—
E - —
10 1 1 1 1 1

2 3 4 5 6 7

seismic velocity (km/s)

From 3186 recorded events in the Hasmuli geothermal area (western flank of the Hengil central
volcano) in year 2011, 730 of the better quality events were used in a MC inversion. The figure
shows MC velocity models (black), P-waves (right) and S-waves (left), using the SIL model
(red) as the starting model. The black curves are the median of 10 different runs. All ten runs
are plotted (gray), but due to their similarities they can hardly be distinguished from the median.
Surface velocity is constrained to the SIL model.
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The second figure shows residuals of P- and S-wave arrival times vs the number of iterations
of a MC inversion. Notice how the simulated annealing chooses most often solutions with lower
residuals and, less frequently, solutions with higher residuals. The new model gives
approximately a 10% better fit to the data after 4000 iterations.
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Hafisborid efni i islands-Noregshafi a sidasta jokulskeidi

Erna O. Arnardottirt, Esther R. Gudmundsdottirt, Jén Eiriksson?, ivar O.
Benediktsson?! og Liu, Y.2

1 Jardvisindastofnun Haskoélans, Askja, Sturlugata 1, 101 Reykjavik, island
2 First Institute of Oceanography (FIO), State Oceanic Administration, Qingdao, China

Hafisset, efni i sjavarseti sem & uppruna sinn i jokulis, lagnadar is eda hafis, hefur verid notad
til pess ad afla upplysinga um fornloftslag og fornhafstrauma i jardségunni. Tilvist hafissets i
sjavarseti endurspeglar Gtbreidslu og umfang hafiss, og flutningur hafisborins efnis raedst af
yfirbords- og djuphafstraumum hverju sinni. Auk pessa getur berg- og kristaltegundagreining
& hafisseti gefid upplysingar um uppruna efnisins.

Hér er kynnt rannsdkn sem midar ad pvi ad nota breytingar i magni og uppruna hafisborins
efnis sem og adrar breytur til ad rannsaka fornhafstrauma, loftslag og umhverfisbreytingar &
sidasta jokulskeidi i Nordurhofum. Rannsoknarsvadid er nordur og nordaustur af Islandi, i
Islands-Noregshafi. | pessari rannsokn verdur sjonum sérstaklega beint ad uppruna hafissets par
sem bergbrot, kristallar og gjoska steerri en 125 mikrémetrar verda rannsokud. Hafsveaedid
nordan vid Island spilar stort hlutverk vegna pess hve vidkvaemt pad er fyrir
umhverfisbreytingum. Par blandast sterkir hafstraumar baedi Ur nordri og sudri og mynda
haffreedilega flokid sveedi. Uppruni og dreifing hafissets er meelikvardi & utbreidslu hafiss og
geeti gefid mikilveaegar visbendingar um hafstrauma & sidasta jokulskeidi.

I verkefninu eru tveir sjavarsetkjarnar, 1S-4C og IS-1C, rannsakadir. Kjarnarnir, sem eru 4,3 og
6,2 m langir, voru teknir arid 2012 nordur og nordaustur af Islandi & 1598 m dypi og 821 m
dypi. Hér verda kynntar nidurstodur ar kjarna 1S-4C. Kolefnisaldursgreiningar a peim kjarna
syna ad efstu 251 sm spanna sidustu ~42000 ar, en ndkvaemara aldurslikan er i vinnslu.
Aldurslikan fyrir kjarna IS-1C liggur enn ekki fyrir. Gjoskuldg verda notud til pess ad stydja
vid kolefnisaldursgreiningar.

Hafisborid efni hefur verid greint og flokkad med tveggja sentimetra millibili i kjarna IS-4C.
Efninu er skipt 1 prja meginflokka: bergbrot, kristalla og gjosku. Auk pess voru svifgdtungar
taldir og greindir til tegunda og melingar gerdar & surefnissamsatum i gdétungunum.
Nidurstodur syna aberandi sveiflur i magni hafisborins efnis og gétunga, auk breytileika i gerd
hafisborins efnis med tima. Borin hafa verid kennsl a naerri 40 moguleg gjoskuldg i kjarna IS-
4C. Unnid er a0 efnagreiningum & peim og tengingum vid timasett gjoskuleidarlog i peim
tilgangi ad baeta aldurslikan kjarnanna.
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Holocene tephra stratigraphy in the Vestfirdir peninsula,
NW Iceland
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In recent years the terrestrial tephra stratigraphy in Iceland has been vastly improved through
detailed investigations of soil and lake sediment archives revealing hundreds of tephra layers.
These studies have focused on areas in south, north, east and central parts of Iceland. Fewer
studies have been carried out in west Iceland. The aim of this study was to significantly improve
the knowledge of tephra stratigraphy and tephrochronology in western Iceland by investigating
the sedimentary records from eight lakes in the northernmost part of the Vestfirdir peninsula.
In these eight lake sediment records spanning the Holocene, 39 tephra layers have been
identified, thought to represent 34 eruptive events originating from five volcanic systems;
Hekla, Katla, Snafellsjokull, Grimsvotn and Veidivotn-Bardarbunga. Of these 39 tephra layers,
34 have not been reported before in the Vestfirdir peninsula. Six have recently been reported in
the area; the Hekla 1693 tephra (Brynjélfsson et al., 2015) Snafellsjokull Sn-1 tephra, Hekla 3
tephra, Hekla 4 tephra, Brattihjalli tephra (Schomacker et al., 2016) and Saksunarvatn tephra
(Schomacker et al., 2016; Harning et al., 2016). Here we propose that the Brattihjalli tephra is
in fact the 6060 year old Hekla O tephra marker layer, demonstrating that the Hekla O tephra
extended much further to the west than previously reported, covering about 2/3 of the country.
Thus, the Hekla O tephra covers an as large area in Iceland as the Hekla 5, Hekla 4, Hekla 3
and Hekla 1104 tephras, emphasizing the importance of Hekla O as a chronological marker.
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Er eldvirkni & islandi sambaerileg & natima og sidasta
jokulskeidi?

Esther Ruth Guomundsdottir, Gudran Larsen og Jon Eiriksson

Norreena eldfjallasetrid og Jardvisindastofnun Haskéla islands

Gjoskulagaskipan & Islandi er nokkud vel pekkt & nitima, sérstaklega & midhluta og sidari hluta
natima. Fjoldi rannsokna hefur verid gerdur a gjoskulogum i jardvegssnioum vidsvegar um
land, einkum & Nordur-, Austur- og Sudurlandi auk midhalendis. Minna er vitad um fjélda
gjoskulaga og skipan peirra a Vesturlandi og Vestfjoroum en hins vegar hafa nylegar rannsoknir
padan verid ad lita ad lita dagsins 1jos. Mestur fjoldi gjoskulaga i jardvegi er innan Eystra
gosbeltisins, en par hefur meira en 300 16gum verid lyst. Algengast er ad jardvegssnid nai i
mesta lagi 5-8.000 &r aftur i timann. Eldri jardvegur er sjaldgaefur en p6 mé finna jardvegssnio
og stéduvatnaset eldra en 10.000 éara.

Vidamikil pekking hefur hlotist & sOgu sprengigosa & nutima med rannsoknum &
gjoskulagaskipan. Sprengigos hafa verid flest i Grimsvatnakerfi, par & eftir fylgja eldstodvakerfi
Béardabungu-, Heklu og Kétlu. Ut fra fjolda gjoskulaga ma sja ad eldvirkni & sér stad i lotum
med 140, 500 og 4-5.000 ara millibili (Larsen et al., 1998; Oladéttir et al., 2011;
Gudmundsdottir et al., 2016 o.fl.).

Markmidid med verkefninu sem hér er kynnt er ad auka pekkingu og skilning & hegdun
islenskra eldstddva med pvi ad afla upplysinga um ségu sprengigosa og eldvirkni enn lengra
aftur i timann, nanar tiltekio & sidasta jokulskeidi. Til pess parf ad leita ut fyrir landsteinana,
vegna skorts a jarovegi og setlogum fra pessum tima. ZAtlunin er ad bera saman eldvirkni &
natima og sidasta jokulskeidi med pvi ad skoda gjoskulagaskipan i jardvegsnidum og i
sjavarseti 4 nordanverdu landgrunni Islands. Rannsoknaspurningar sniast um hvada
eldstédvakerfi voru virk, hversu mikil var virkni peirra og hvort eldvirkni a sidasta jokulskeidi
hafi verid sambeerileg virkninni & natima. Getur pessi samanburdur & sprengivirkni & hly- og
jokulskeidi sagt eitthvad til um ahrif umhverfisadsteedna, eins og sterd og utbreidsla jokla, a
eldvirkni & Islandi?

Fyrstu nidurstodur syna ad gjoskuldg fra Kverkfjallakerfi voru algengust sidustu 55.000 arin
0g gjbskugos & Kolbeinseyjahrygg voru aberandi & sidjokultima. Ad auki eru visbendingar um
ad 4-5.000 ara lota i sprengivirkni/eldvirkni hafi varad fra sidasta jokulskeidi.
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Préun sigkatla Myrdalsjokuls fra 2010 til 2017 lesin ar
hadarkortum aflad med fjarkonnun, yfirbordshadarsnidéum
og hreyfingu GPS-stodva i kotlum
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Sagt er fra rannsokn & préun sigkatlanna i Myrdalsjokli sidan 2010 sem byggd er & 18
haedarkortum sem flest eru gerd eftir fjarkénnunargdégnum. brja haedarkortanna voru meld
arlega med leysi (lidar) ur flugvél fra 2010 til 2012, fimm eru unnin er ut frA WorldView
gervihnattaljosmyndum (ur ArcticDEM gagnasafninu) fra 2013 til 2015 og niu hadarkort eru
unnin eftir Pléiades gervihnattaljosmyndum & timabilinu 2014-2017. Auk pess var eitt
heedarkort unnid ar péttum GPS-snidmealingum fra vori 2016. Ad auki voru skodud haedarsnid
yfir katlanna sem meld voru ad vori og hausti med GPS & snjésleda eda radar ur flugvél. Tidust
eru haedarkortin fra sidustu tveimur sumrum, prja frad 2016 og sex fra 2017 en pa var stysti timi
milli malinga 15 dagar. GPS-st6dvar sem maldu samfellt i tima voru einnig starfreektar i
kétlum sumurin 2016 (ein st6d) og 2017 (fimm stédvar) sem meldu ketilsig i nokkrum
smahlaupum med hamarksrennsli upp & tugi rdmmetra & sekindu eda minna.

Gagnasafnid synir nokkud o6lika hegdun milli ketilsvaeda (hopur tveggja eda fleiri nalegra
sigkatla). Sum svadin eru mjog stédug & rannsoknartimanum, einungis sjast minnihattar
breytingar dypis og l6gunar baedi fra ari til ars og einnig fra vori til hausts. pad gefur til kynna
ad vatn safnist ekki fyrir undir peim heldur leki jardhitabrad jafn6dum undan peim og ad
jarohitinn undir kotlunum sé i godu jafnveaegi vid nettd isfleedi ad peim og yfirbordsafkomu
peirra. Onnur ketilsvaedi syna arstidabundid mynstur vatnsséfnunar sem gjarnan lykur med
hlaupi naleegt midju sumri og veldur dypkun & katlanna sem oft er naleegt 10 m. Sveaedid kringum
ketil 16 (meginupptakasvaedi hlaupsins i jali 2011) sem tekur til a.m.k. 6 katla passar i
hvorugan adurnefndra flokka. Hlaup padan koma a 6llum arstioum, jarohitavirkni virdist
breytast fra ari til ars og flakka & milli katla. Pannig dypkar einn ketill yfir eitt eda fleiri ar
medan nagrannaketill grynnkar. [ kjolfarid snyst mynstrid vid, ketillinn sem dypkadi fer ad
grynnka og 6fugt fyrir nagrannann. Visar ad sambeerilegri hegdun sést a fleiri ketilsvaedum.

pessi rannsokn er hluti Kétlu Kéldu Rannis-verkefnisins sem enn er i fullum gangi. Af peim
sokum verdur haldid afram 6flun tidra fjarkbnnunargagna neaesta sumar dsamt pvi ad reka 5-6
GPS-stodvar i kotlunum.
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Physical modeling constraints on thickness and geometry
of the melt body feeding the 2014-2015 diking and eruption,
and the triggering of caldera collapse, in the Bardarbunga
volcanic system
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The most probable depth for the melt body feeding the 2014-2015 Holuhraun eruption has been
estimated from geochemistry, ground deformation patterns, and seismicity to be in the 7-10 km
depth range. This places the melt body below the brittle-ductile boundary, where viscoelastic
deformation processes prevail in the long term. The density of the melt while residing in the
crust is inferred to have been about 2700 kg/m?, significantly less dense than the surrounding
crust. Seismic velocity structure of the Icelandic crust suggests a general model for density,
with crustal density values around 2950 kg/m? at the 7-10 km depth range. Thus, the melt was
buoyant, with an upward pressure (buoyancy pressure) on the roof of the magma source (density
difference x thickness of magma body x g). Approximate physical modelling arguments
suggest that this pressure, scaled by a factor dependent on the geometry of the magma source
(close to a value of 1; assumed here), can not exceed the tensile strength of the crust. Tensile
strength of the crust itself is not well constrained, but if in the range of 2 MPa, then the thickness
of the melt body could not have exceeded about 800 m based on the density difference. The
melt body could have been thinner if some overpressure within the source was due to inflow of
magma into the source in the months prior to the onset of activity as seismic activity and GPS-
measurements suggest. The geometry of the magma source resulting in the largest pressure
reduction under the collapsing area within the Bardarbunga caldera is a body with lateral
dimensions comparable to the width of the caldera. Removal of about 0.3 km® of magma,
inferred to have marked the onset of caldera collapse evidenced by a series of M>5 earthquakes,
can cause a large pressure drop under the collapsing piston. Indeed, if the melt body is modelled
as a penny shaped crack with a radius of 4.5 km and the shear modulus of the crust is 15 GPa,
then the pressure acting on the roof of the melt body in comparison to lithostatic pressure could
change from about +2 MPa to -23 MPa during removal of 0.3 km® of magma into the dike. Such
large underpressure is likely to facilitate the onset of a caldera collapse.
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Are Torfajokull magmas invading the Hekla/Vatnafjoll
volcanic system? Some preliminary results

Gudrun Sverrisdottir og Seemundur Ari Halldorsson

Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland.

Volcanic systems in Iceland have been defined in different ways and boundaries between them
are often rather ambiguous and questionable. An archetype volcanic system in Iceland, is
generally believed to consist of a central volcano and a corresponding fissure swarm that erupt
magmas from the same source. In reality, Icelandic volcanic systems are likely much more
diverse and complicated. For example, interactions between two plumbing systems are well
documented for some Icelandic volcanic systems (e.g., Mark, 1984) as well as for the Kilauea-
Mauna Loa systems on Hawaii (Rhodes et al., 1989).

The Hekla/Vatnafjoll system is a good example of this confusing nomenclature. Hekla has been
regarded as a typical Icelandic volcanic system where the central volcano erupts evolved
magmas through ca. 4 km long fissures, repeatedly opening on the volcano summit. In contrast,
the approximately 60 km long fissure system erupts magmas of basaltic compositions, forming
hyaloclastic ridges during glacial times, and lava flows following deglaciation. Most of these
formations are near-parallel to the NE-SW heading of the Hekla summit crater. Vatnafjoll is a
parallel and prominent mountain complex just east of Hekla, consisting of closely spaced, three
to four hyaloclastite ridges. No volcanic center is evident, but the fissure system has erupted
during glacial times and in early Holocene. The erupted material is dominated by basalts whose
composition is strikingly similar to basalts associated with the Hekla system (Jakobsson, 1979).
However, a narrow and steep, ca. 1 km long hyaloclastite ridge, visible in the NE corner of
Vatnafjoll reveals outcrop of rhyolitic intrusive rocks. The rhyolite is a porphyritic obsidian,
and hand specimens resemble those from the Raudfossafjoll silicic tuya formations which lie 5
km NE of Vatnafjoll and have been regarded as being part of the Torfajokull volcanic system
(e.g., McGarvie et al. 2006). Its characteristics differ thus notably from Hekla rhyolites which
generally contain a small proportion of phenocrysts. In light of these findings, it is interesting
to note that Chekol et al. (2011) also reported the occurrence of silicic pumice among the Hekla
2000 eruptive products, which did not resemble Hekla rhyolites chemically and isotopically.
Notably, these rhyolites are mildly peralkaline rhyolites of similar chemical composition as
Torfajokull rhyolites.

In this study, the relationship of Hekla and its neighbor in the east, Torfajokull, is explored by
means of chemical and isotopic data. In addition, and as a part of this study, new Pb isotope
data have been obtained to put constraints on possible mantle source(s) supplying melts to the
Hekla system in different time and space. Major and trace elements, have been measured in all
samples. Samples were chosen to show no mechanical mixing, and the main emphasis was on
collecting time series from fresh basaltic rock covering the spatial extend of the volcanic system
(i.e., both along and across it). Material representative for the more evolved part of Hekla
products was also included. The Hekla rocks are dominated by Fe-Ti rich transitional basalt
and andesites to sub-alkaline rhyolites. Preliminary data reveal somewhat homogenous isotopic
compositions for the Hekla rock suite. When compared to available data from the Torfajokull
systems (Thirlwall et al., 2004; Baker et al., 2004), it becomes evident that the Pb isotopic
characteristics of the Hekla/\VVatnafjoll are notably different from magmas representative for the
Torfajokull system. Moreover, the silicic samples reported by Chekol et al. (2011) resemble
Torfajokull better than Hekla. Chekol et al., (2011) point this out and also mention the
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similarities of these silicic samples with a dacite xenolith found in the 1970 basaltic andesite
tephra (Sigmarsson et al., 1992). Although volumetrically minor amongst Hekla eruptive
products, their occurrence raises questions on their origin. However, we suggest that these
xenoliths originate as fragments of older intrusion into the plumbing system, as opposed to
representing recent magma production beneath Hekla and Vatnafjoll. We note that the Pb
isotopic composition of these xenoliths is not as radiogenic as available Torfajokull analyses,
but clearly more radiogenic than the Hekla rhyolites. However, they do not lie on a straight
mixing line between Torfajokull and Hekla product, implying yet another source that
contributes melts to these apparently homogenous volcanic systems.

Although no isotopic data are yet available for the Vatnafjoll intrusion and Raudfossafjoéll, their
chemical characteristics suggest a close relationship to the Torfajokull plumbing system.
Torfajokull is the largest, presumable the oldest central volcano and therefore the most mature
central volcano in the region (McGarvie et al., 2006). Although Torfajokull is always referred
to as a peralkaline silicic center, the chemical compositions vary significantly between units,
where peralkalinity seems to follow decreasing trend with time (McGarvie et al., 2006). The
youngest glacial rhyolithic formations are defined as ring structures surrounding the old, large
Torfajokull caldera discontinuously. Raudfossafjoll are one of these formations, a cluster of
subglacially erupted peralkaline silicic formations about 70k years old (McGarvie, 2006). How
rare these peralkaline rock findings are, is probably because the Hekla system has been much
more productive in Holocene than the Torfajokull system. Ongoing research aims at further
elucidating these complex interactions between plumbing systems of the South Iceland
Volcanic Zone.
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Volcanic fingerprints in stable water isotopes of
precipitation over the North Atlantic.
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North Atlantic climate variability is dominated by four main modes of the atmospheric
circulation (Cassou et al., 2004). These modes are: The Atlantic Ridge, The Scandinavian
Blocking and the negative and positive phase of the North Atlantic Oscillation. Each of these
modes, or weather regimes, has a distinct climate pattern that can be identified in various
pressure and temperature fields from the surface and up to the stratosphere. As an example, the
positive phase of the North Atlantic Oscillation (NAO+) results in a warmer and wetter climate
over N-Europe and the Eastern part of N-America while the Scandinavian Blocking causes a
stagnant climate in the area of its geographic location (Hurrel, 1995; Cassou et al., 2004). The
importance of these weather regimes in North Atlantic climate variability was underlined when
their fingerprint was identified in the stable water isotope (8'%0) records of Greenland ice cores,
although the known NAO is still considered to be the most dominating one (Ortega et al., 2014).
To estimate how the weather regimes influence §'%0 over larger area, the whole North Atlantic,
we investigated 8'%0 in selected stations from the Global Network of Isotopes in Precipitation
(GNIP). Here we present results where we have identified a distinct pattern in the GNIP §'30,
not observed before, associated with each of these weather regimes. This can offer a more
quantitative approach when studying how volcanic eruptions influence atmospheric circulation.
Volcanic sulphate aerosols reaching the stratosphere after major eruptions are well known for
their impact on global climate. Due to their chemical properties the aerosols scatter short-wave
radiation cooling the earth’s surface in the first 1-2 years after an eruption, while absorbing
terrestrial long-wave radiation warming the stratosphere. These temperature changes can alter
the atmospheric circulation resulting in some weather regimes being more frequent than others.
Therefore we also investigated if volcanic eruptions leave a fingerprint in the §'%0 of GNIP that
can be associated with any of the four weather regimes identified. Both large equatorial and
high latitude (northern hemisphere) eruptions were investigated and results will be presented.
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Hrun islenska meginjokulsins i lok sidasta jokulskeids og
myndun efstu og elstu fjorumarka
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Lyst er sambandi & milli sterdar islenska meginjokulsins (11S), flotjafnveegishreyfinga
jardskorpunnar (ens. isostasy) og hnattreenna sjavarbordsbreytinga (ens. eustasy). I kjolfar
hruns islenska meginjokulsins vard timabundid jafnveegi @ milli pessara patta pegar brdn
jokulsins stadnemdist skammt innan vid nudverandi strond landsins & Vesturlandi. Pa
myndudust efstu og jafnframt elstu fjorumork i um 150 m h.y.s. i Stéra-Sandh6li i mynni
Skorradals. bessi fjorumoérk eru um 14.700 ara gémul en legri og yngri fjorumork eru um
12.000 og 11.200 ara gémul. pessi yngri fjorumork myndudust samfara steekkun islenska
meginjokulsins og aflaedi sjavar & yngri Dryas og Preboreal.

Vid innanverdan Breidafjord eru efstu fjorumork meira en 14.100 ara gémul @ medan yngri og
lzegri fjorumork eru af yngri Dryas og Preboreal aldri. A vestanverdri Melrakkasléttu er skipan
fjérumarka mjog 4 sama veg nema ad pau efstu eru par um 14.800 ara gdmul. Annars stadar a
landinu par sem skipan fjorumarka er med pessum heetti, pau efstu hlutfallslega hatt yfir sj6 og
onnur yngri leegra yfir sjo, ma &tla ad pau hafi myndast vid svipadar kringumstaedur, p.e.a.s.
pbegar timabundid jafnveegi & milli jokulfargs, flotjafnveegis og sjavarbords komst &.

Pessar nidurstodur eru notadar til ad aztla steerd islenska meginjékulsins i kjolfar pess ad hann
hrundi & um 300 &ra timabili & milli 15.000 og 14.700 &ra BP. Bran hans var pa vidast hvar
skammt innan vid nGverandi strendur landsins — i mynni dala og fjarda. A peirri stundu,
skdmmu adur en hrdd hlynun Bgllingtimans hofst, var sterd jokulsins um 45 % af mestu steerd
hans vid hamark sidasta jokulskeids (LGM). I lok Bgllingtimans, fyrir teepum 14.000 arum
sidan, og adur en jokullinn for aftur ad steekka vegna kélnandi vedurfars, var steerd hans adeins
um 20 % af mestri steerd hans vid hamark sidasta jokulskeids. Pessi mikla minnkun jokulsins
vard til pess ad strandsveadi landsins nadu sem naest fullu flotjafnveaegi og ekki er dtilokad ad
afsteett sjavarbord pess tima hafi stadid einum 80 m nedar en pad gerir i dag.
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Flytur eins og tappi: Samband flotjafnvaegishreyfinga og
framvindu horfunar islenska meginjokulsins af
landgrunninu i lok sidasta jokulskeids

Hreggvidur Norddahl og Olafur Ingolfsson

Jardvisindastofnun Haskoélans

Jardskorpan undir islandi einkennist einkum af pvi ad vera ofan & heitum reit, ad 30-35 km
bykkt steinhvelid er ad hluta til bradid og pvi ad seigja deighvelsins er hlutfallslega litil. Hradar
breytingar & afkomu Vatnajokuls hafa leitt til naer tafarlauss landriss eda landsigs pannig ad
telja verour ad a hverjum stad og tima riki sem neest flotjafnveegi.

Til pess ad strandlinur geti myndast verdur ad rikja timabundid jafnveegi a milli flotjafveegis-
hreyfinga jardskorpunnar og sjavarbordsbreytinga. Aberandi strandlinur, sem sjast vida um
land, myndudust i tvigang pegar joklar steekkudu (landsig) og afsteett sjavarbord haekkadi og
timabundid jafnveegi var & milli pessara pétta. betta gerdist baedi & yngra Dryas og Preboreal
fyrir um 12.000 og 11.300 arum sidan. Efstu fjorumork & Vesturlandi myndudust fyrir um
14.700 arum i kjolfar hruns islenska meginjokulsins og skommu adur en mikil og skyndileg
hlynun Bgllingtimans hofst, p.e.a.s. vid adsteedur pegar hefdi matt gera rad fyrir pvi ad land
veeri ad risa mun hradar en sem nam hakkun sjavarbords. Myndun fjérumarkanna verdur best
skyrd a pann veg, ad fyrir um 14.700 arum hafi ordid hlé & minnkun jokulsins og ad timabundid
jafnveegi vard & milli flotjafnveegis jardskorpunnar og sjavarbordsbreytinga.

Myndun greinilegra fjorumarka er melikvardi a framvindu afkomu jokla vegna pess ad
strandlinur myndast vid hjodnun badi jakveedrar og neikveedrar af komu joklanna. Myndun
efstu og elstu fjorumarka a Vesturlandi, rétt fyrir upphaf Belling-Allergd hlynunarinnar,
undirstrikar pvi mikilveegi pess ad pekja baedi eiginleika stein- og deighvelsins undir Islandi og
framvindu afkomu joklanna.
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Skyrir kristollun apatits ur Heklukviku myndun suru
kvikunnar?
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2 aboratoire Magmas et Volcans, CNRS - Université Clermont Auvergne.

Fosfatsteindin apatit er pekkt fyrir haan styrk af svokolludum utangardsefnum, p.e. efnum sem
illa ganga inn i steindir. HUn spilar pvi stort hlutverk i préun snefilefna i peim kvikum sem hudn
kristallast ut ur. Tilgatu um ad apatit adskilnadur ar isurri kviku Hekla vid hlutkristollun skyri
efnasamsetningu dasits og ryélits hefur ekki verid haegt ad sannreyna vegna skorts & gégnum
um dreifistudla (D) snefilefna & milli apatits og bradar. Leegra U/Th i kisilrikri kviku Heklu er
talid benda til iblondunar vid skorpubrad sem hefdi lagt U/Th, en apatit kristollun geeti allt eins
skyrt leekkun hlutfallsins ef steindin hefdi Du/Dh > 1, p.e. ef steindin teeki meira U en Th ar
istru bradinni vid myndun dasits. Leegra Th samsatuhlutfall i andesiti og dasiti midad vid
Heklubasalt meetti i pvi tilfelli skyra med kvikuproun sem teeki nokkra tugi arpusunda (Chekol
et al. (2011) fremur en eldri kenning um skorpubradnun og kvikubléndun (Sigmarsson et al.,
1992).

Meelingar hafa verid gerdar a styrk snefilefna i apatiti og gjoskugleri og dreifistudlar reiknadir
fyrir syni ar Heklu. Gjoskusynin eru fra basalt-andesiti til ryolits ad samsetningu, myndud i
eldgosum &rid 1970, 1158 og i gosinu sem lagdi H3 gjoskuna yfir landid. Snefilefnagreiningar
voru lika gerdar & gleri ar 1913 basalti fra Lambafitjum. Dreifistudlar eru kynntir fyrir po
nokkur snefilefni (Rb, Sr, Y, Zr, Nb, Ba, La, Ce, Pr, Nd, Sm, Gd, Yb, Lu, Th og U). Sjaldgefu
jaromalmarnir, eda lantanio (e. rare earth elements, REE: La, Ce, Pr, Nd, Sm, Gd, Yb og Lu)
ganga audveldlega inn i byggingu apatits sem og Sr og Y. Aukin seigja bradar, vegna fjollidunar
Kisils og surefnis, hefur sterk ahrif & dreifistudla lantanida i apatiti.

Chekol et al. (2011) taldi kristollun & apatiti orsok leekkunar U/Th i bradinni fra basalti yfir i
dasit. En pa pyrfti Dy > D22t j]| pess ad skyra laekkunina. Hins vegar syna hinar nyju in-
situ snefilefnamelingar svipada dreifingu U og Th & milli apatits og priggja glergerda, p.e.
basaltiskt andesit (H1970), dasit (H1158) og rydlit (H3). Du/Dh gildin eru 1.22 (x0.85), 1.05
(£1.00) og 1.07 (£0.70) fyrir pessar breytilegu berggerdir og eru pvi 6ll innan skekkjumarka
vid gildid einn. Hlutkristdllun apatits dugar pvi ekki til ad skyra leekkun U/Th fra basalti yfir i
proada kviku. Med 6drum ordum, hlutkristdllun kvikunnar myndadi ekki suru kvikuna undir
Heklu, sem ad éllum likindum vard til & arpusunda fresti fremur en tugum arpuasunda.

Liklegast er pvi ad sura Heklukvikan myndist vid hlutbraedslu & vatnadri og ummyndadri
basaltskorpu. Braedslutilraunir a amfiboliti vid 3 kbor syna ad dasit myndast vid rammlega 900
°C 0g 10-20% hlutbradnun (Sigmarsson et al., 1992). Hversu mikid skorpan er voétnud er hins
vegar Oljost. Adalefnagreiningar voru gerdar a gleri, 6livin og plagioklas kristollum i
dasitgjoskunni (H1158). Glerid hefur samsetningu ad medaltali 67.4 % SiO- (+ 0.73) og pykir
bvi vera einsleitt, en pad sama & vid um olivin kristallana sem eru Fo2s (+ Foo.g). Plagioklas
hefur breytilegri samsetningu eda frd Ans7Abe: til AnssAbas. Peer efnagreiningar sem gerdar
voru & beinum kristalflotum og & nerliggjandi gler syna ad plagidklas og Olivin eru i
efnavarmafradilegu jafnveegi vid glerid (Kp(Ab-An) & milli 0.05-0.15 og Kp(Fe-Mg) & milli
0.27-0.33). begar kristallar reynast i jafnveegi vido umlykjandi kviku ma beita & pa hita- og
prystingsmaelum sem kvardadir hafa verid med tilraunum (Neave and Putirka, 2017; Putirka,
2008). Samkveemt utreiknudum hitastigum hefur 6livin og plagioklas kristallast ur H1158 dasit
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kvikunni vid 900°C ef vatnsstyrkur kvikunnar var 5 punga %. Petta er i fullu samremi vid
nylegar melingar & H.O styrk i glerinnlyksum af dasit samsetningu i jarnrikum olivini
Heklugjosku (Lucic et al., 2016; Portnyagin et al., 2012). bvi ma alykta ad gjoskan fra 1158
gosinu endurspegli hlutbreedslu skorpu vid 900°C sem gefi af sér dasitbrad med 5% H.O. En
pba hefur pessi ummyndada og vatnada basaltskorpa ekki innihaldid nema 0.5-1% H-O.
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Eru merki um forna isstrauma a Nordausturlandi?

fvar Orn Benediktsson og Olafur Ingélfsson

Jarovisindastofnun Haskoélans

patt talsverdrar pekkingar & Gtbreidslu islenska meginjokulsins hafi verid aflad & undanférnum
aratugum er enn margt & huldu um hegdun hans og proun i tima og rami. Til deemis hafa komid
fram tilgatur um hradfara isstrauma sem fluttu is og set um dali, firdi og fléa ad j6drum
jokulsins. bessar tilgatur hafa einungis verid sannreyndar ad litlu leyti og litid er pvi vitad um
legu, 16gun og virkni slikra isstrauma eda jarofreedileg ummerki peirra.

Nytt verkefni, sem ytt var ar vor sumarid 2017, midar ad pvi ad sannreyna hugmyndir um
isstrauma & Nordausturlandi med pvi ad rannsaka jokulren landform og setldg vid pistilfjord,
Bakkaflda, Vopnafjord og i uppsveitum peirra, sem og a Jokuldalsheidi. Hefobundnum
adferoum landmotunar- og joklajarofreeda verdur beitt asamt jardedlisfreedilegum og
jaroteknilegum adferdum. Auk pess verdur synum til aldursgreininga safnad. Markmid pessa
alls er ad skyra skridvirkni og —hrada isstrauma i tima og rumi, hjéonun peirra, og hvernig
straumlinulégud landform eins og jokuldldur eda risakembur myndast. Verkefnid getur gefid
visbendingar um stédugleika meginjokla sem ganga i sjé fram og hve vidkvaemir isstraumar
eru fyrir haekkun sjavarbords, og par med aukid skilning okkar & afkomu meginjokla.
Nidurstodur verkefnisins ma nota til ad skorda likanreikninga & myndun landforma undir
joklum og framvindu islenska meginjokulsins i lok sidasta jokulskeids.

Frumkortlagning landforma bendir til pess ad nokkrir isstraumar hafi métad fyrrgreind sveedi
og ad peir hafi ekki verid virkir a sama tima. Liklegt er ad landmotun & umraeddum svaedum
endurspegli mestmegnis upptakasvaedi isstrauma, sem aftur & mati bendir til pess ad meginhluti
peirra hafi legid utan vid naverandi strond landsins. Landform, sem &dur h6fdu verid kortlgd,
voru sannreynd vid utivinnu sumarid 2017 og innvidir jokulalda a Bustarfelli ofan VVopnafjardar
kannadir. I 1j6s kom ad éldurnar eru adallega r aflagadri jokulurd og adgreindu seti. bverstadir
hryggir ofan Bakkafl6a og hryggir med breytilega legu ofan pistilfjardar voru einnig skodadir
0g virdast ad mestu vera Ur botnurd. Frekari Gtivinna, par sem jardsjarmelingar verda m.a.
notadar vid konnun hryggjanna, mun mida ad pvi ad rannsaka enn frekar setgerd og byggingu
landformanna.
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Putorana ice sheet advance over southern Taimyr, NW
Siberia, during the Late Saalian (MIS 6)

var Orn Benediktsson! and Per Moller?

nstitute of Earth Sciences, University of Iceland, Iceland
2Department of Geology, Lund University, Sweden

Previous studies in NW Arctic Siberia suggest that local ice caps around the Kara Sea shelf
merged there repeatedly to form a Kara Sea Ice Sheet (KSIS). When assembled to a large ice
sheet, initial northward flow from the Byrranga Mountains on the Taimyr Peninsula reversed
as the ice sheet further expanded southwards. The most extensive glaciation over Taimyr
occurred during the Taz/Late Saalian (MIS 6), during which the KSIS advanced from NW onto
the Putorana Plateau south of Taimyr. However, stratigraphic sites along the Bol’shaya
Balaknya River (situated on southern Taimyr) suggest that the Taz/Late Saalian expansion of
the KSIS from NW was preceded by ice coming from the Putorana Plateau to the south, a
conclusion based on our site BBR 16. This site reveals a fining upwards sequence from fluvial
sands to shallow glaciomarine mud with shell fragments, dated with ESR to 171 ka BP. This
sequence is glaciotectonically deformed and unconformably overlain by subglacial traction till.
The glaciotectonic deformation as well as clast fabrics in the overlying till, indicate stress
application from southerly directions. Our preliminary model suggests a marine transgression
due to a growing Putorana ice sheet, before it overrode southern Taimyr during the Late Saalian
(MIS 6). This occurred at the same time as a KSIS advanced from the north beyond the
Byrranga Mountains. The KSIS subsequently merged with the Putorana ice sheet and
eventually pushed the maximum extent of Late Saalian ice well south of the Putorana Plateau.
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Improving early Holocene tephrochronology of North,
Northeast and East Iceland

M. Kalliokoski®?, E.R. Gudmundsdottir'?, B.A. Oladéttir?, H. Norddahl?
and 1.0O. Benediktsson?

! Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland
2 |nstitute of Earth Sciences, University of Iceland
% Department of Geography and Geology, University of Turku

The Icelandic tephrochronology is an important tool for dating and correlating sedimentary
archives, landforms and archaeological sites both in Iceland and overseas. A robust
tephrochronology is also essential for deriving information on volcanic history and eruption
frequency patterns. The Icelandic tephrochronology is the result of a long line of research and
the chronology consists of geochemically well characterized and well dated tephra horizons.
However, the early Holocene part of the Icelandic tephrochronology lacks securely dated tephra
marker horizons. Ages of tephra layers in soil profiles and peatlands located between the Hekla
5 and the so-called Saksunarvatn tephra have previously been dated only indirectly by
interpolating soil or sediment accumulation rates between tephra layers of known age. As this
period represents about one third of the Holocene and is marked by several short climate
fluctuations and rapid environmental change in Northern Europe, it is critically important to
establish new tephra markers within this part of the tephrochronology.

The aim of our research is to establish new tephra marker layers for the early Holocene by
geochemically characterising tephra using electron probe microanalysis, careful comparison
and correlation of tephra stratigraphy between sites and C dating of selected tephra layers.
The detailed tephra stratigraphy from Lake Ldgurinn, East Iceland (Gudmundsddttir et al.
2016) is used as an aid in selecting research sites and targeting potential tephra markers in soil
sections, lake sediments and peatlands in East, Northeast and North Iceland.

Thus far, tephra stratigraphy has been constructed for all the sites which has enabled
correlations of tephra layers between sites. The tephra stratigraphy shows that most of our study
sites lack visible horizons of silicic tephra which traditionally form the core of the Icelandic
tephrochronology. Majority of our sites contain one basaltic layer which seems to have
sufficiently unique physical and chemical characteristics to distinguish it from other tephra
layers close in age and could form at least a local marker layer. To further improve reliability
of the between-site correlations and C - age determinations of the chronology the cryptotephra
method was tested for the first time in Iceland on one of our soil section sites. As a result a
silicic cryptotephra layer, likely consisting of the Fosen/Reitsvik tephra (Lind et al. 2013;
Gudmundsdottir et al. 2016), was found. The next step towards an improved Icelandic early
Holocene tephrochronology is further work with cryptotephra layers and **C sampling and
dating of selected tephra layers.
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Quartz formation processes in the Icelandic crust — A
coupled 530 and &3°Si study

B.l. Kleine!, A. Stefansson?, S.A. Halldérsson?, M.J. Whitehouse? og K.
Jénasson?®

! Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland, Reykjavik,
Iceland

2 Swedish Museum of Natural History, Stockholm, Sweden

3|celandic Institute of Natural History, Gardabeer, Iceland

Quartz and SiO2 polymorphs are major constituents of a variety of plutonic, sedimentary and
metamorphic rocks and important secondary products in many hydrothermal systems. As quartz
is often associated with hydrothermal and ore deposits, its origin and paragenesis remains
subject of considerable discussion. This study focusses on coupled Si (§*°Si) and O (5'80)
isotope systematics in quartz and SiO. polymorphs to assess quartz formation processes within
the Icelandic crust.

The studied sample set contains (1) igneous quartz from crustal xenoliths and micro-granites
(>550 °C), (2) high-temperature hydrothermal quartz (~200-400 °C) and (3) low-temperature
hydrothermal quartz and amorphous silica (<150 °C). Oxygen and silicon isotopes in quartz
and SiO; polymorphs were analysed in-situ using SIMS to investigate the sources of O and Si
to the crust but also to unravel crustal processes (e.g., fluid-rock interaction, boiling and
cooling) that affect major reactions and isotope fractionation during secondary mineral
formation in hydrothermal settings.

The measured isotopic values are strongly correlated with quartz formation conditions and the
source of O and Si to the system. Magmatic quartz reveals 520 (-5.6 to +6.6 %o) and %S (-
0.4 £0.2 %o) values representative for mantle- and crustally-derived melts in Iceland.
Hydrothermal quartz and SiO, polymorphs display a larger range of 5180 (-9.3 to +30.1 %) and
50Si (4.6 to +0.7 %o) values.

By using quantitative isotope modelling, crustal processes including fluid-rock interaction,
boiling and cooling were simulated to investigate their effects on the formation of secondary
quartz and its isotopic composition. At hydrothermal high temperature (~200-400 °C),
variations in 8*80 and §%°Si of quartz can be explained by equilibrium isotope fractionation
accompanying progressive fluid-rock interaction. At hydrothermal low temperature (<150 °C),
boiling followed by cooling may result in °Si-depleted quartz and amorphous silica. 520
values of the same grains were found to be dependent on the source of the water (e.g., seawater
or meteoric water) and fractionation between liquid, vapor and secondary minerals.

In the context of our own data set and published 580 and §%°Si data on hydrothermal silica
deposits, we demonstrate that large ranges in 8%°Si values coupled to insignificant 580
variations may result from silica precipitation in a hydrothermal fluid conduit associated with
near-surface cooling. While equilibrium isotope fractionation between fluids and quartz seems
to prevail at high temperatures, kinetic fractionation likely influences isotope systematics at low
temperatures. These results demonstrate that $%°Si and §'80 values of quartz can be utilized to
constrain and quantify various hydrothermal processes occurring in the Earth’s crust.
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Conceptual model of Krafla

KnGtur Arnason

islenskar orkurannséknir

Krafla, NE Iceland, and its geothermal system(s) have complex structures and have been
extensively studied for decades. Recent reinterpretation of gravity data indicates a buried inner
caldera within the 110-ka caldera. This inner caldera was probably formed during eruption(s)
80 ka ago. The gravity data also show WNW-ESE trending low density structure cutting
through both calderas. Both the inner caldera and transverse structures influence the geothermal
system(s). Heat sources seem to be mainly confined within the inner caldera, north of the
transverse structure. This is suggested to be due to slight change in the direction of spreading
in the volcano. The very different thermal conditions in different parts of the geothermal
system(s) is suggested to be due to bimodal (shifting with time) of crustal spreading. Finally it
is suggested that re-melt of geothermally altered basaltic rocks and migration of buoyant silicic
magma to shallow levels, like the one encountered in IDDP-1, can be an important, but
overlooked, heat transport mechanism to volcanic geothermal systems.
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Networking European Volcano Observations and
Community through the EPOS Research Infrastructure and
the EUROVOLC Networking Project

Kristin S. Vogfjord, EPOS team and EUROVOLC team

Vedurstofa islands/Icelandic Meteorological Office, Reykjavik

The European Plate Observing System (EPOS, www.epos-ip.org) is an infrastructure project
on the European Roadmap for Research Infrastructure and funded by the EU
ESFRI/Infrastructure program. Having completed its Preparation Phase, the project is presently
half way through the Implementation Phase, heading for the Operational Phase at the end of
2019. Over 20 European countries participate in the EPOS project and most of them are
expected to become members of the EPOS-ERIC research infrastructure organization to be
established in summer 2017. The project is led by INGV in Rome and the future head quarters
of EPOS-ERIC will be located there. The consortium of the member countries will govern the
operation of EPOS over the coming decades. The Icelandic Meteorological Office leads
Iceland’s participation in EPOS. Other participating institutions are the University of Iceland,
The National Land Survey of Iceland and the Earthquake Engineering Research Center. The
Icelandic Ministry for the Environment has agreed to fund the yearly cost of membership to
EPOS. The Icelandic EPOS consortium will formalize the collaboration in 2018.
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Figure 1. Timeline for the construction of the EPOS Research Infrastructure and its relation to the time frame of
the two volcano GEO supersite projects, FUTUREVOLC and MED-SUV, and to the Networking project
EUROVOLC. EUROVOLC will make data available through the EPOS VO-TCS (Volcano Observations
Thematic Core Service).

EPOS builds upon the investments of European countries in their national Research
Infrastructures (R1) in Earth sciences and will construct e-Infrastructures to enable access to
the data, products and services from the Rls. The different thematic communities within EPOS
(seismology, geodesy, volcanology, geomagnetism, satellite, etc.) will each construct Thematic
Core Services (TCS) to facilitate access to their data. The Volcanological Observations TCS
(VO-TCS) will focus on access and services to users from the volcanological community.
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In coordination with EPOS, the EU funded two projects to establish GEO volcano supersites.
These projects, which were completed in 2016 were the Icelandic led FUTUREVOLC project,
focused on Icelandic volcanoes and the Italian led MED-SUV project, focused on Volcanoes
in southern Europe. The two projects constructed limited services to data from their volcanoes.
The EPOS VO-TCS will to some degree build upon these and other existing services of the
volcanological community, but also develop new and more versatile services.

The volcanological group in EPOS responded to an ESFRI (European Strategic Forum for
Research Infrastructure) call for consultation in 2012 on important Networking activities to
build research communities. A subsequent proposal from the group to an Integrating Action
call resulted in the funding of a 3-year Networking project, EUROVOLC, (EUROpean
Network of Observatories and Research Infrastructures for VOLCanology). The aim of
EUROVOLC is to:

e Network the distributed and fragmented volcanological community

e Provide access to volcanological data and products in coordination with the EPOS VO-
TCS (Volcano Observations Thematic Core Service)

e Provide Trans-national Access to observational and research infrastructures on
European volcanoes

e Provide Virtual Access to computing and modeling facilities

e Carry out Joint Research Activities to support decision making by VOs, civil protection
and authorities before, during and after volcanic unrest and eruptions, and contribute to
mitigating volcanic risk.

The EUROVOLC consortium is made up of 18 partners from 9 European countries, but the
project is led by the Icelandic Met Office in collaboration with INGV in Catania, Sicily and the
University of Iceland. The Icelandic Civil Protection (Almannavarnir) and Landsvirkjun power
company also participate in the project.
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Figure 2. Countries (blue) participating in the Horizon2020 EUROVOLC project. The countries’ relative share of
the € 5 million funding from the EU is shown by the size of the dot.
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Breytingar a b-gildi jardskjalfta i Bardarbungu i tengslum
vid yfirstandandi umbrot i eldstodinni.

MagnUs Palsson?!, Pall Einarsson? og Birgir Hrafnkelsson?

! Raunvisindadeild, Verkfraedi- og nattaruvisindasvid, Haskéla islands, Dunhaga 5, 107
Reykjavik
2 Jardvisindastofnun Haskoélans. Sturlugétu 7, 101 Reykjavik

Steerdardreifingu jardskjalfta i deemigeroum skjalftarunum er stundum lyst med formdlu
Gutenbergs og Richters: logN =a — bM. Heér taknar N fjélda skjalfta af steerdinni M og steerri,
a og b eru fastar sem lysa skjalftavirkni svaedis eda timabils. Gildid & b lysir pvi hversu margir
litlir skjalftar fylgja hverjum steerri skjalfta, en a er logrinn af fjolda skjalfta af sterdinni 0 og
steerri. Feerd hafa verid god rok fyrir pvi ad b-gildi geti endurspeglad spennuastand svaedis. Hatt
b-gildi gefi visbendingu um laga bergspennu, lagt b-gildi haa spennu.

Bardarbunga er ein af eldstodvum Islands sem hefur synt vidvarandi, pralata skjalftavirkni i
meira en fjora aratugi. Vid kdnnudum b-gildi skjalftanna & timabilinu 2011-2017 og breytingar
& pvi med pad i huga ad peer geetu tengst astandi eldstodvarinnar, til demis spennubreytingum
i paki kvikuholfs i nylegum eldsumbrotum og addraganda peirra. Mealitimabilinu mé skipta upp
i 1) timabil vaxandi skjalftavirkni (2011-2014), 2) timabil 6skjuhruns (2014-2015), og 3)
timabil vaxandi skjalftavirkni i kjolfar 6skjuhrunsins (2015-2017). Visbendingar eru um landris
innan dskjunnar & sidasta timabilinu.

Akvordud voru b-gildi fyrir hlaupandi 600 skjalfta timabil 4samt 6ryggismérkum. Gildin syna
kerfisbundna breytingu sem hugsanlega tengist atburdaras i eldstddinni. [ upphafi timabils 1 er
b-gildid ~ 1, sem er algengt gildi a skjalftasveedum. Pad tekur ad falla 2013 - 2014 og er um 0,5
begar 6skjusigid, gangainnskot og eldgos i Holuhrauni hefst. Sterdardreifing skjalftanna a
timabili 2 er mjog dregluleg og fylgir ekki Gutenberg-Richter dreifingunni. Visbendingar eru
um ad skjalftar séu af tveimur gerdum med 6lika steerdardreifingu. A timabili 3 er b-gildid hatt
i fyrstu en lekkar sidan eftir pvi sem skjalftavirknin vex. Breytingarnar & b-gildi vid 6skju
Bérdarbungu eru i samraemi vid pad ad spenna hafi aukist i addraganda umbrotanna sem
byrjudu i dgust 2014. beer eru einnig i samraemi vid ad spenna hafi verid lag i kjolfar sigsins
mikla sem lauk i febriar 2015, en hafi sidan haekkad. Lagt b-gildi og mikil skjalftavirkni um
bessar mundir bendir til pess ad prystingur undir eldstddinni fari vaxandi.
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Bygging Mulajokuls eftir framhlaup og tengsl hennar vid
undirlag jokulsins

Magnus Freyr Sigurkarlsson?, ivar Orn Benediktsson® og Emrys Phillips?

Institute of Earth Sciences, University of Iceland
2 British Geological Survey

Bygging skridjokla og isstrauma er margbrotin. Han tekur mid af fleedi peirra og ma skipta i
mismunandi svadi eftir byggingareinkennum. Byggingareinkenni joklanna geta endurspeglast
i landslaginu undir peim, s.s. i formi ilangra hryggja (jokulalda), rifjagarda, hlidrunargarda og
sprunguhryggja. Itarleg greining & alagi og byggingu jokuls getur hjalpad til vid tdlkun
landslags undir joklum og aukid skilning okkar & hegdun og préun peirra.

Rannsokn okkar snyr ad byggingu og préun Mulajokuls eftir framhlaupid 2008 og tengslum
pbessa vid landslag sem jokullinn huldi ad framhlaupi loknu en hefur komid i 1j6s & sidustu arum
vegna hops. Byggingareinkenni & yfirbordi jokulsins og hryggir framan vid spordinn voru
kortlogd itarlega med hjalp loftmynda, mynda ar flygildi, auk nékvemra hedarlikana.
Hefdbundnum adferdum i joklajardfraedi og landmotun var beitt vid ad kanna setgerd, byggingu
og dreifingu hryggjanna framan vid jokulinn. Nakvem kortlagning sprungumynstursins i
framanverdum (~1 km) Mulajokli gerir okkur kleift ad skipta honum upp i 22 byggingarsvadi.
petta flokna sprungumynstur mé tengja vid landslag undir joklinum sem einkennist af djupu
beli innan vid bogadreginn hrygg og radir ilangra jokulalda sem finnast undir ndverandi
jokulspordi (Lamsters o.fl. 2016; Benediktsson o.fl. 2017; Finlayson o.fl. innsent). Nidurstodur
rannsoknarinnar benda til pess ad rennsli og skriohradi Mulajokuls sé mestur fyrir midju en
minni til beggja hlida. Morkin a milli pessara sveeda einkennast af misproudum hlidrunarbeltum
med sveigdum og skastigum togsprungum sem syna vel innbyrdis hreyfingar i joklinum.
HIlidrunarbeltin leida i 1jos flokio mynstur isflaedis i spordi Mulajokuls og margbrotid samspil
amilli jokuls og undirlags (mynd 1). Langflestir hryggjanna framan vid jokulinn liggja nokkurn
veginn samsida fleedistefnu hans og langsprungum i spordinum, og samanstanda mestmegnis
af jokulrudningi med kubbalaga hnullungum og einangrudum vésum af adgreindu seti. betta
bendir til pess ad hryggirnir hafi liklega myndast er botnurd prystist upp i sprungur sem nadu
nidur i botn jokulspordsins. Einstaka pversteeda hryggi méa einnig finna pétt vid jokulspordinn
en peir eru taldir vera ytigardar og ekki beintengdir sprungumynstri jokulsins.

Sambandid & milli byggingar jokla og landforma i undirlagi peirra er enn torskilid en geeti eflt
pekkingu okkar og skilning a hreyfingum niverandi jafnt sem fornra jokla og jokulbreida.
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Mynd 1. I bakgrunni er hadalikan fra 2008 med 0.5m upplausn (J6hannesson ofl., 2013). Jéklinum hefur verid
skipt upp i fjdgur megin svaedi Gt fra einkennandi sprungustefnu og hlidrun & brotabeltum. Undirlag jokuls er synt
i mismunandi litum eftir haed yfir sjo (sj& skyringar heegra megin & mynd). Hvitar drvar tdkna hlidrun & brotabeltum
og svartar linur syna langsprungur. Einkennandi fyrir Malajokul er hid sérstaka tigullaga sprungumynstur i
framanverdum joklinum.
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Allt frd pvi Surtsey myndadist a arunum 1963-67 hefur hin skipad akvedin sess innan
eldfjallafraedi og vid hana er sidan kennd surtseysk gosvirkni. Visindamenn 16gdu mikla vinnu
i ad fylgjast med gosinu medan & pvi stod og liggja fyrir nakvemar lysingar a gangi pess fra
upphafi til enda. Eftir ad gosinu lauk hefur préun Surtseyjar verid skipulega rannsékud og
nidurstooum lyst med nokkud reglubundnum heetti. Petta & vid um jardfraedi almennt, jardhita,
ummyndun, landmétunarfreedi, landnam lifs og uppbyggingu vistkerfis. Pakka méa peirri
framsyni sem folst i verndun eyjunnar allt fra upphafi og vinnu sem farid hefur fram i tengslum
vid Surtseyjarfélagid hve vel hefur tekist til ad pessu leyti. Sumarid 1979 var unnid stort
borverkefni i Surtsey par sem 180 m kjarni nadist nidur i gegnum austurbarm Surts I,
adalgigsins fra fyrstu manudum gossins. A peim aratugum sem lidnir eru fra borun hefur
jarohitavirkni haldist veruleg i eyjunni po kerfid hafi heldur kolnad fra pvi fyrst var meelt i
borholunni sumarid 1980.

Haustido 2014 var haldinn fundur i Vestmannaeyjum par sem saman kom fj6lpjodlegur 20
manna hopur visindafolks a svidi eldfjallafradi, jaroefnafraedi og liffreedi. Nidurstada fundarins
var su ad full 4steeda veeri til ad bora tvaer nyjar kjarnaholur i Surtsey. | pvi skyni var skipulagt
rannsoknaverkefnid SUSTAIN og hafist handa vid ad afla fjar til ranns6knanna. Lagt var upp
med ad rannsaka einkum eftirfarandi peetti: (1) Innri byggingu eyjunnar, (2) préun jardhitans,
enda er hann einstakt demi um skammlift jarohitakerfi i rekbelti Uthafsskorpu og (3)
fjolbreytileika drvera, virkni peirra @ mismunandi dypi og vid mismunandi hitastig i innvidum
eyjarinnar. ba var lagt upp med ad énnur holan sem borud myndi nytast neaestu aratugi sem
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nedanjardar rannsoknarstdd til voktunar, synatoku og tilrauna a samspili 6rvera, jardsjavar og
bergs.

Borunin for fram i agust og september 2017 en vidvera i eynni var fra 23. jali til 12. september.
Leyfi fyrir verkefninu var veitt frd Umhverfisstofnun en timaglugginn fyrir borunina var milli
loka varptimans og burdartima sela & nordurtanganum. Fylgt var strongum skilyrdum um
umgengni, medferd efna og drgangs auk pess sem 61l ummerki énnur en holutopparnir sjalfir
voru afmad ad lokinni borun. Svo til allir flutningar foru fram med pyrlum, en bor, eldsneyti
og annar bunadur var yfir 60 tonn. Landhelgisgaslan sa um stérflutninga i upphafi og lok
verkefnis og komu ad pvi vardskipid Por og pyrlan TF-Lif. Nordurflug s& um flutninga & folki,
vistum og kjarna medan a boruninni stéd og Bjorgunarfélag Vestmannaeyja hjalpadi einnig til
begar porf var & adstod bats. Lengst af voru 13 manns i Surtsey medan a borunum st6d og
unnid a 12 tima voktum. Bandariska borfyrirteekid DOSECC s& um borunina og fimm bormenn
pess voru i eyjunni fra lokum jali til 10. september.

Fyrri holan var borud vid hlid holunnar fra 1979. Hdn vard um 190 m djup og nadist samfelldur
Kjarni nema i nedstu nokkrum metrunum par sem gjoskan var enn 6samlimd. Kjarninn er ad
mestu ummyndad mdberg med einstoku basaltinnskotum. Seinni holan var skahola, borud
undir 35°horni fra 168réttu og stefndi inn ad midju gosrasarinnar. | megindrattum var kjarninn
svipadur og i l60réttu holunni, mismikid ummyndad mdberg med stoku basaltinnskotum.
Holan vard 354 m I6ng og nadi i gegnum ganginn sem var adfersluaed fleedigosins i Surti |
1964-1967. Botn skaholunnar liggur um 230 metrum undir sjavarmali sem pydir ad hin naer
100 metra nidur fyrir hafsbotninn eins og hann var fyrir gosid. Holan liggur allstadar i mobergi
0g eru nedstu 100 metrarnir pvi i gigras sem sprengigosid i november — desember 1963 hefur
rofid i sjavarsetid, en pad er a.m.k. 100 metra pykkt & pessu sveedi. Bradabirgdameelingar voru
gerdar & hita i holunum 10. september. Forvitnilegasta nidurstada peirra melinga er si ad
gosrasin undir eynni virdist enn vera nokkrum tugum grada heitari en bergio umhverfis, 50
arum eftir goslok.
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A variety of data suggest extensive glacier advances on Svalbard in connection with the
Pleistocene-Holocene transition, during period of regional warming. We present a study of a
well-constrained end moraine formed during the Lateglacial-early Holocene transition in De
Geerbukta, NE Svalbard. The landform was deposited by an outlet glacier re-advancing into a
fjord suggesting a far more extended position than the late Holocene maximum. We compare
the synchronicity of this glacier advance to climate and 15 other proposed Lateglacial-Early
Holocene glacier advances in Svalbard. The evidence suggests that the Lateglacial-Early
Holocene glaciers were much more dynamic than hitherto recognized, exhibited re-advances
and extended well beyond the extensively studied late Holocene glacial expansion. We suggest
that the culmination of the Neoglacial advances during the Little Ice Age does not mark the
Holocene maximum extent of most Svalbard glaciers; it is just the most studied and most visible
in the geological record. Furthermore, the evidence suggests that the final phase of Svalbard
deglaciation, after the last major glaciation, was characterized by widespread advances of
Svalbard outlet glaciers. The presentation will discuss the implications of this.
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Mapping of fractures within the Reykjanes fissure swarm,
SW-Iceland
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Sciences, University of Iceland 2017
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Field exercises are conducted every year in the courses Tectonics and Current Crustal
Movements at the University of Iceland. The purpose is to train students in field work, expand
their experience with fault structures and evidence of crustal movements under field conditions.
The field exercises in 2017 were conducted within the Reykjanes fissure swarm, one of the
active swarms of the Reykjanes Peninsula Oblique Rift, a part of the boundary between the
North America Plate and the Eurasia Plate.

The objectives are twofold: 1) To gather information for a surface fracture map and give an
overview of the different styles of faulting within the fissure swarm, and 2) to gather data on
fault throw on as many faults as possible in this area. Numerous transects across faults were
measured by carrying a GPS-receiver across the faults.

The Reykjanes Peninsula Oblique Rift has an over-all trend of 70°. The plate boundary, as
defined by a zone of seismicity, is highly oblique with respect to the spreading direction, which
is 104° in this region. The fissure swarms of individual volcanic systems have a NE-trend,
oblique to the plate boundary. Overprinting this pattern of fissure swarms is a system of many
parallel strike-slip or oblique-slip faults with a N-S strike, so called bookshelf faults. Bookshelf
faulting appears to be a characteristic of immature and oblique segments of the plate boundary
in Iceland and is one of the main sources of large earthquakes in the country.

The field studies in 2017 were focused on the following issues:

1. Determine fault throw of the normal faults. Throws in the range 0-20 m were measured.
Many fractures were primarily fissures, i.e. with very little vertical offset.

2. Document the decreasing intensity of fracturing within the NE-end of the fissure swarm
where it dies out within the N-American Plate.

3. Map the fracture pattern associated with several strike-slip faults identified within the fissure
swarm at Reykjanes. Two prominent strikes-slip faults show fracture pattern typical for such
fault, en-echelon fractures and push-up hills. Five others are suggested.
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Hversu hratt préast kvika i rotum Heklu?

Olgeir Sigmarsson
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Istira kvikan sem kemur upp i lok ségulegra Heklugosa er af nanast sému samsetningu i gegnum
tidina, eda basaltiskt andesit. Hin myndast ad 6llum likindum vid adskilnad steinda og brédar
eftir 40-60% hlutkristollun & basaltkviku af likri samsetningu og basalthraunin umhverfis
Heklu. Steindafylkid sem skilst fra isaru bradinni er samsett af 8-13% Oolivin, 34-40%
Klinopyroxen, 32-41% plagioklas (Anss.es) 0g 15-17% jarn-titan oxid (Sigmarsson et al., 1992;
Chekol et al., 2011). Einsleit samsetuhlutfoll Th sem og Sr, Nd, Pb og Nd og hlutfalla
utangardsefna eru i samraemi vid hlutkristéllunarlikanid.

EkKi er vitad & hvada dypi hlutkristdllunin & sér stad en haegt er ad meta hversu hratt istra bradin
myndast. Geislavirkt 6jafnveegi radiums og périums (?®Ra->3°Th) lekkar Gr 1.16-1.04 i
Heklubasalti nidur i 1.07-1.00 (x 1-2%) i isuru hraununum. pessi leekkun kann ad endurspegla
geislavirkt nidurbrot 22°Ra (T1/2: 1600 ar) ef hlutkristollunin teeki lengri tima en 200 &r, sem er
sé lagmarkstimi sem parf til ad mala breytingu i geislavirkni radiums. Ef hinsvegar Ra gengur
inn i peer steindir sem skiljast fra basaltbradinni er kristéllunartiminn mun styttri.

Radium er stor jon og gengur illa inn i kristalbyggingu algengra steinda i basalti. Pad hagar sér
sem utangardsefni og eykst pvi styrkur pess med préun bradar. Dreifistudul pess (Dra) a milli
steindafylkisins sem skilst frd og basaltbradarinnar undir Heklu, ma reikna Ut fra breytileika
bess sem fall af styrk Th i bradinni og reynist hann vera 0.08 £+ 0.01. bar sem radium gengur
adeins litillega inn i plagidklas, af peim steindum sem kristallast Gt Gr bradinni, ma reikna
dreifistudul plagioklas, Dra (plag-brad) einfaldlega sem 0.08/0.36 = 0.22. Braedslutilraunir syna
ad dreifistudull Ra milli plagidklas og bradar er nalaegt 0.2 fyrir plagioklas af samsetningunni
Ango (Fabbrizio et al., 2009), sem er i fullu samreemi vid Ra og Th dreifingu i Hekluhraunum.
pvi skyrist lekkun Ra einfaldlega med plagioklas hlutkristdllun & timaskala sem er mun styttri
en 200 ar. Hversu mikid styttri verda frekar rannsoknir ad leida i 1jos ef Rannis leyfir.
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Lava flow thicknesses, volumes and effusion rates provide essential information for
understanding behavior of eruptions and their associated deformation signals. Hekla mountain
erupted five times (1947-1948, 1970, 1980-1981, 1991, 2000) in the 20" century producing
tephra and basaltic-andesite lava flows. These five eruptions were monitored and have detailed
descriptions of the course of events [1-5]. However, the lava volume estimates are uncertain
because they are based on the planimetric method [6], where the area of the flow field is
multiplied by an estimated average lava thickness. Due to coarse sampling of lava thickness
profiles, previous studies suggest that the planimetric volume estimates yields up to 50%
uncertainties [6-7]. Here we address this problem by generating pre- and post-eruption digital
elevation models (DEMs) for the last five eruptions from historical stereo photographs to
produce the first lava flow thickness maps at Hekla volcano, Iceland.

The thickness maps (Figure 1) cover each of the last five lava-producing eruptions, and allow
precise estimation of the lava flow volumes. Along with the eruption parameters for the 1980-
81 eruption episode, details for the two individual eruptions in 1980 and 1981 are also provided.
The average lava flow field thicknesses range from 5.5 m in the shortest eruption to 19.1 m in
the longest eruption, while the bulk lava volume varies from V1947-1048=0.742+0.138 km?3,
V1970=0.205+0.012 km3, V1080-19081=0.169+0.016 km3, V1991=0.241+0.019 km3,
V2000=0.095+0.005 km? (Table 1).

Table 1. Eruption parameters for the five eruptions at Hekla Mountain in the 20" century. Mean output rate,
MOR is based on the bulk lava volume and the eruption duration. The mean lava flow field thickness is denoted
th and E is explosivity.

Lava Repose Product
flow Duration ti?ne th | Area | Lava[km?] | MOR | Lava DRE |Tephra DRE| Total DRE E ion rate
. [d] [m]] [km?] [m3s?]| [kmd [kmd] [km®] (106 m®
field [yr] yrd)
47| 389 | 101 |19]38.914(0.7420.086| 22 |0.63120082| 0.0820.04 0.711£0.122| 112 | 7
1970 61 23 |12|17.128(0.211+0.012| 40 |0.17940.012| 0.03+0.015 |0.209+0.027 | 14.7 9
1980 10 5 122.610| 0.124 £ NA | 479 | 0.105+NA [0.026+0.013| 0.131+NA | 19.8| 13
1981 1 11| 4.365 | 0.047 tNA | 78 | 0.040+NA NA 0.040+NA | 0.0 40
11%%% 10 10 7 124.549|0.170 £0.015| 197 |0.144+0.014(0.026+0.013|0.170+0.027| 15.3 | 17
1991 53 10 |10|24.672|0.241+0.019| 53 |0.205+0.018| 0.01+0.005 |0.215+0.023| 4.7 21
2000 12 9 7 114.587(0.095 £0.005| 92 |0.081+0.004 (0.004+0.002|0.085+0.006| 4.7 9
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These new volumes improve the correlation between the measured E-W co-eruptive tilt change
at the NAEF station (Figure 1) and erupted volume [8-9], indicating that tilt measurements at
this station can be used as a proxy to estimate the eruption volume.

64°0'0"N 66°0'0"N

DDEM [m]

Figure 1. Lava flow thickness maps for Hekla Mountain in the 20" century. Background: hillshade from lidar
DEM, with gaps filled with TDX DEM. The NAEF tilt station is marked on the 1980-1981 map.
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The Kverkfjoll volcanic system is situated at the northern margin of the Vatnajokull ice cap,
Iceland, 30 km east of the main axis of the Northern Rift Zone (NRZ). It hosts a central volcano
with two ice-filled calderas, sitting on top of c. 35 km thick crust. The 60 km long fissure swarm
is characterized by NNE striking subglacial pillow basalt ridges and post-glacial lava flows
with associated scoria cones and crater rows. Perhaps because of its remote location and the
lack of documented eruptions during the last 1300 years, published geochemical data of
Kverkfjoll is limited. However, the volcanic system is very much active, as demonstrated for
example by a lively high temperature geothermal system and a well-documented dike injection
event below Mt. Upptyppingar in 2007 [1].

We present a preliminary geochemical dataset of the Kverkfjoll magma suite, collected from a
large sample set (n = 71) of subglacially erupted pillow rim glasses. The data comprises major
and trace elements and volatile abundances (EPMA, LA-ICP-MS, FTIR), as well as Hf-Pb and
oxygen isotopes (MC-ICP-MS, IRMS). The Kverkfjoll magmas are almost exclusively basaltic
tholeiites (MgO = 4-8 wt.%), with high concentrations of FeO (15 wt.%) and TiO2 (3.5 wt.%).
The most primitive samples are found on Mt. Upptyppingar at the northern end of the fissure
swarm, while the most evolved samples (basaltic andesites) were collected from the slopes of
the central volcano. Majority of the sample compositions cluster close to the onset of magnetite
crystallization at MgO = 4.8 wt.%.

The magmas are marked by a relative enrichment in K>O (up to 1 wt.%) and incompatible trace
elements. This, in conjunction with steep, negatively sloping REEcn patterns with (Sm/Yb)cn
> 2, indicate that the magmas originate as deep (> 60 km) low degree partial melts of a mantle,
which may closely resemble the mantle giving birth to the transitional magma suites of the off-
rift Oraefajokull Volcanic Belt (OVB). Interestingly, this feature is also reflected in the Pb-Pb
isotopic signature of Kverkfjoll, which departs from the NRZ trend toward the unique enriched
mantle (EM) signature of the Orafajokull volcano [2].

Furthermore, the Kverkfjoll basalts are distinctly enriched in H2O (up to 1 wt.%) and CI (up to
350 ppm). This volatile enrichment is offset from the fractional crystallization trends of other
Icelandic tholeiites and is therefore likely to be an inherited feature of a presumably volatile-
enriched mantle source. An emerging conclusion from our preliminary dataset is that the
Kverkfjoll basalts tap a distinct, volatile-enriched EM-like component of the Iceland mantle,
which seems to be accessed only by deep melting at the eastern periphery of the NRZ.
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Oxygen isotope ratios (5'0) of Icelandic basalts are notably distinct from MORB-sourced
basalts. Two prevailing hypotheses have been put forward to account for this: interaction with
low-5'80 crust or mantle heterogeneity (Muehlenbachs et al., 1974). High-forsteritic (high
Mg/Fe ratio) olivine crystals are widely used as a proxy for primary melt composition prior to
crustal modification (Sobolev et al., 2007). Therefore, their geochemical characteristics can be
useful to determine the source of low-8'80 in Icelandic basalts. Studies addressing this issue
have mostly involved batch mineral laser-fluorination analysis which cannot resolve any intra-
mineral 880 variability possibly present due to shallow-level processes, e.g. crustal
contamination (Bindeman et al., 2008). We couple in-situ §*0 measurements of high-Fo#
(>80) olivine crystals from the neovolcanic rift- and flank zones as well as older Tertiary units
with major and trace elements. This is done by the use of SIMS, EMPA and LA ICPMS as tools
to identify primary vs. secondary controls on some notable geochemical characteristics of
Icelandic basalts.

Our analysed olivine grains, range in Fo# between 80 to 91.8 with limited intra-grain variability.
Independent of Fo#, we observe a variation in 880l of >3 %o across Iceland, with most
crystals plotting below the expected depleted mantle-value (~5.1 £ 0.2 %o, Eiler, 2001). The
lowest 5§01y (+2.77 %o), is measured in crystals with Fo# 86 from central Iceland, close to
the inferred plume head (Hardardéttir et al., 2018). Trace element ratios of these olivine crystals
(e.g., Mn/Fe and Mn/Zn) suggest a peridotitic mantle source. In contrast, crystals from the
South Iceland Volcanic Zone display trace element ratios indicative of greater amount of
pyroxenite in their source region while their 6§80 cluster around +4 %o. These results,
together with previously published *He/*He values for these same samples (Hardardottir et al.,
2018) imply a regional shift in the dominating mantle lithology and plumbing conditions
beneath Iceland.
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Modeling Flow Dynamics and Constraining the Modeled
Stress Balance of the Langjokull Glacier Using Mass
Balance and Surface Velocity Measurements, 1997-2016
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The flow of the Langjokull ice cap has been explored and constrained using the Parallel Ice
Sheet Model (PISM) which was developed as a joint project between the University of Alaska
at Fairbanks, the Potsdam Institute for Climate Impact Research, and several other institutions.
Although PISM was developed mainly for the purpose of exploring the flow dynamics of large
ice sheets, it can be forced with data sets from smaller ice caps and used as a numerical tool
towards understanding ice flow over comparatively smaller spatial scales.

The data used to force PISM were collected between the years of 1997-2016. Measurements of
the surface mass balance of the Langjokull glacier were taken at 22 stakes using the
stratigraphic method (Palsson et al., 2012), and temperature data was gathered from the
Hveravellir weather station (vedur.is). Interpolated temperature and mass balance maps were
then created for the Langjokull ice cap and used as forcing for the PISM initialization.

A series of modeling experiments are performed, each initialized with constant mass balance
and temperature annual means. Measured bedrock and surface topography (Pélsson et al., 2012)
are used as boundary conditions for the model. The constant climate simulations are used to
provide a control against which the model sensitivity to other parameters is tested. By forcing
the model forward 500 years in time with individual annual means between 1997 and 2016 as
well as the overall mean for the period, a wide range of steady state geometries for Langjokull
are found.

Glacier Volume TS for Yearly MB: 1997-2016 L5 21010 Glacier Volume TS for Yearly MB: 1997-2016
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Additionally, a constraint on the stress balance of the ice cap was explored. The default stress
balance applied by PISM is the Shallow Ice Approximation (SIA) which takes into account ice
deformation under its own weight for ice that is significantly thinner than it is wide. However,
when modeled surface velocities are compared to measurements taken on Langjokull, it is clear
that there is likely a sliding component in the ice flow that should be taken into account, for
example by including additional terms in the stress balance. However, when the Shallow Shelf
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Approximation (SSA) was added to the SIA, modeled velocities are too high, in particular along
the outlet Vestri-Hagafellsjokull.

Eystri- and Vestri-Hagafellsjokull have a history of surging with surge periods on the order of
decades (Bjornsson et. al, 2003). The additional sliding in the model results in a considerable
velocity gradient that develops on Vestri-Hagafellsjokull around model year 185. This model
behavior may give insight as to what types of situations can lead to a surge on this outlet.
Although the model does not represent the surge periodicity, it can potentially be used as a
proxy for surge precursors. Additionally, the measured velocity field on this outlet presents an
non-surging upper-bound for the modeled velocities. Because of this, the flow line beginning
at the summit of Langjokull and stretching all the way to the snout of Vestri-Hagafellsjokull
was used as a profile along which thickness and surface velocity could be compared between
modeled results and data.

Model-data comparison reveals that some climate initializations (i.e. some mass balance means)
result in modeled ice that stands within the range of measurements, but some initializations
result in velocity fields that are far too high. In order to constrain the sliding law, it was
necessary to run more model experiments.
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There is an option within PISM that allows the user to assign elevation dependence to the sliding
law. This way, ice in the ablation zone can be set up to slide far more easily than ice in the
accumulation zone. Next steps for this project include choosing an optimal sliding law with an
appropriate elevation dependence, as well as running the model with a time-dependent climate
rather than a constant climate.

Helgi Bjérnsson, Finnur Padlsson, Oddur Sigurdsson, Gwenn E- Flowers: Surges of Glaciers i leeland- 2003+ Annals of Glaciology 36

Pilsson, F-, Sv- Gudmundsson, H- Bjérnsson, E- Berthier, E- Magndsson, Sn- Gudmundsson and H- H- Haraldsson- 2012 Mass balance
OF Langjokull ice cap, feeland, From ~7890 to 20089, deduced from old maps, satelljte /tmages and i situ tmass balance tmeasurements:
Jékull, 62, 87-96-
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Resolving water sources in Icelandic basalts: insights from
hydrogen isotopes
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A recent melt inclusion study, largely focused on material associated with the proto Iceland
plume at Baffin Island, revealed exceptionally negative 6D values (down to —218%o),
suggesting tapping of primordial water sources via the Iceland plume [1]. Limited hydrogen
isotope data of basalts are available from Iceland and current datasets are restricted to highly
degassed subaerial lava flows, providing limited insights into the importance of the inferred
water reservoir in the Icelandic mantle today.

We report new water elemental abundance and hydrogen isotope data (n=73) for a suite of
geochemically well-characterized subglacial and subaerial basaltic glasses from Iceland (see
[2] and [3]) using SIMS and TC/EA-IRMS, respectively. The majority of samples are fresh
subglacial glasses and cover all the currently active volcanic zones of Iceland. Most samples
come from glassy pillow rims that were instantly quenched during eruption and, in some cases,
under significant pressure from overlying glaciers.

Water contents in the basaltic glasses vary from 0.07 to 1.0 wt.% and we note that in general,
high MgO samples tend to have low H20 contents whereas samples with elevated H>O contents
display lower MgO. Water and sulfur nicely correlate and we note that out of the 73 analysed,
only eight samples have S contents <500 ppm, confirming the generally undegassed nature of
the sample suite. The undegassed nature of most samples is confirmed considering H20-Ce
relationships: most samples fall within expected range in H>O/Ce for undegassed MORB
glasses (150-280) [4]. By comparison of water extracted during thermal combustion vs. water
dissolved (SIMS) in glass samples we note that few samples appear to have released some extra
water during thermal combustion - likely derived from clays or other alteration minerals.
Hydrogen isotope data extracted from these samples have thus been omitted. 6D values of the
remaining glasses span a wide range from -118 to -65%o. There is no simple relationship
observed between H>O and 6D although we note that the most positive 6D values (> -80%o) are
only evident in sample with H2O contents > ~ 0.6%. Irrespective of H2O contends, most samples
display 6D values below estimates for the depleted MORB mantle [5 and 6] and reach values
as low as -118%o.

No simple relationship is observed between MgO contents of samples and their 6D values.
Critically, there is not an obvious trend of lowering 8D values accompanying lower MgO
contents. However, we note that the most primitive (MgO ~10%) and thus least degassed
samples, have 8D values as low as -110%o. To test whether observed H-isotope variations of
the Iceland glasses result from degassing-induced modification of a common mantle source 6D
value, we setup a simple open system degassing model. Although this model can satisfactory
explain the spread of our data, 5D-MgO relationships demonstrate that it remains highly unlike
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that samples can be traced back to a single end-member composition via degassing. Also, such
high water contents are much too high relative to current estimates for water contents of primary
Icelandic melts. Consideration of 3D-H20/Ce relationships, allows us to identify samples with
modified D values, for example due to degassing. For example, samples with H2O/Ce ratios <
or > than DMM (150-280; e.g., [4]) are likely related to secondary processes. Therefore,
samples with low 6D values as well as low H20/Ce are likely modified and have been filtered
out.

dD-2He/*He relationships facilitate identification of possible primordial water sources whereas
3D-8%'CI-Pb relationships allow us to assess the role of recycled water. Interestingly, high-
3He/*He samples generally display much lower 8D values than expected for the depleted MORB
mantle, confirming the presence of more primitive hydrogen signature present in the lower
mantle. As low 8D values (as low as -118%o) appear coupled to high *He/*He values, a straight
forward interpretation of 3D-8%'CI-Pb isotope relationships, that disaply positive correlations,
involves incorporations of sea-water altered lithosphere (with 6D of ~0%o), including the
uppermost sedimentary package, into the Iceland mantle plume source.

Recycling of such seawater-influenced material into the Iceland plume source, has been argued
to explain the halogen and heavy noble gas systematics of Icelandic basalts [3, 7, 8]. In
conclusion, recycled material can satisfactory explain elevated H>O contents of the Icelandic
basalts relative to adjacent mid-ocean ridges and confirms the notion of a wet Iceland plume

[9].

References

[1] Hallis et al., Science, 2015, [2] Halldérsson et al., GCA 2016a, [3] Halldorsson et al., Geology 2016b, [4]
Hartley et al., EPSL 2015, [5] Clog et al., EPSL 2013, [6] Kyser and O‘Neil, GCA 1984, [7] Holland and
Ballentine, Nature 2006 [8] Mukhopadhyay, Nature 2012, [9] Nichols et al, EPSL, 2002.

46



Vorradstefna Jardfreedafélags Islands
9. mars 2018

Endurteknar framrasir jokuls i Melasveit i nedri hluta
Borgarfjardar a sidjokultima
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Litid er vitad um virkni jokla sem ganga i sjo fram i samanburdi vid jokla a landi og pau set-
og landmyndunarferli sem eiga sér stad undir og framan vid pa. Stafar pad medal annars af pvi
hve erfitt er ad komast ad jadri jokla sem ganga i sjo fram en einnig af skorti & opnum sem syna
setgerd og byggingu jardmyndanna sem til hafa ordid af voldum pessara jokla.

Slikar myndarnir mé pé vel sja i Melabokkum og Asbékkum asamt 63rum minni sjavarbékkum
i Melasveit i nedanverdum Borgarfirdi & Vesturlandi. Svadid var hulid jokli & sidjokultima en
vard islaust fyrir u.p.b. 14 600 arum. Eftir horfun isaldarjokulsins var afsteett sjavarmal mun
heerra en i dag og hlodust pa upp pa pykk sjavarsetldg & svaedinu. A sidjokultima gengu joklar
fram og aflégudu pessi setlog. EKkKi er vitad ndkeemlega hver aldur pessara jokulframrasa er en
geislakolsgreiningar & steingervingum sem finna ma i jokulhnikudum setlégum i békkunum
benda til ad peer séu ekki eldri en u.p.b. 13 000 ara.

itarleg rannsokn & setgerd og jokulhniki i Melabokkum og Asbokkum leiddi i 1jos rod af
jokulgérdum myndudum af jokli sem gekk nidur Borgarfjord. Byggingareinkenni gardanna
benda til pess ad hver gardur hafi verid byggdur upp néleaegt jadri jokulsins. Urdu peir adallega
til er setlog yttust upp vid jokulspordinn en einnig vid framburd a sandi og moél med
breedsluvatni undan isnum. Sydsti og jafnframt steersti jokulgardurinn er meira en 1,5 km
breidur og 30 m har og markar hann liklega hamarksutbreidslu jokulsins. Jokulgardarnir verda
almennt yngri til nordurs, sem synir ad peir hafi ordid til vid sveiflur i joklinum er hann horfadi
til nordurs. Jokulgardarnir marka pannig timabil par sem jokulspordurinn gekk fram eda stdo i
stad. bessum atburdum fylgdi mikil framburdur sets sem nyttist til myndunar nyrra jokulgarda.
Eftir ad jokulinn hopadi fra hverjum gardi fyrir sig fylltust deeldirnar a milli gardanna fljotlega
af seti. Hylur pad jokulgardanna ad mestu leyti og métar pvi litid sem ekkert fyrir peim i
landslagi ofan bakkanna. Pessi rannsdkn varpar ljosi & virkni jokla sem ganga i sjo fram og
getur aukid skilning & hegdun peirra og virkni i tima og rami.
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For over 40 years the Icelandic road authority has monitored displacements on and along the
“whole year road” between the Skagafjérour fjord and the town of Siglufjordur, in the
outermost part of the Trollaskagi peninsula, in central North Iceland. The road crosses a 6 km
wide landslide area, named the Almenningar area, and since the road was constructed, almost
50 years ago, landslide movements have repeatedly caused extensive damages to the road, often
caused hazardous conditions. The road authority started to monitor the movements in 1977 and
today measurements are performed in late autumn every year. These measurements have
created a 40 years of data which in combination with other reports gives us unique opportunity
to correlate the displacements to meteorological data, and thus determent the causes and
triggering factors for the movements.

The road crosses three large landslides, the Hraun landslide in the south, the pufnavellir
landslide in the middle part of the area and the Tjarnardalir landslide in the north. The front of
all these landslides reaches the present coast forming up to 60 m high coastal cliffs, which show
clear indications of extensive coastal erosion. Geomorphological indications and the
measurements show that the landslide masses have westward movement towards the sea, with
a maximum mean rate up to 70 cm/year in the Tjarnardalir landslide. The landslide debris and
the underlying sediments were studied in several sections along the present shoreline. The
stratigraphical record confirms that glaciomarine fine grained sediments, which rest on a till,
underlie the landslide debris, at least in the coastal areas. The fine grained sediments have much
lower permeability and thus the groundwater, which penetrates through the coarse grained
landslide material, stops on the fine grained material. It is assumed that the main part of the
sliding movement takes place on this boundary. There is a clear correlation between the
landslide movements and weather conditions. The main sliding movement occurs during the
snowmelt period and during the autumn rain period. It is suspected that extensive costal erosion
also plays a role in the sliding movement. Electrical resistivity measurements performed on the
debris mass indicate that the moisture content in the debris is very high, which indicates
extensive ground water flow within the debris mass.

The prospect for the whole year road to the Siglufjordur fjord, crossing the landslide area is not
bright. The constant damages occurring on the road can lead to severe situation and cause
hazardous conditions for the traffic. The situation on the northern side of the Tjarnardalir
landslide is thought to be more hazardous than in other areas. There, the undercutting of the
sediments, due to costal erosion and sliding activity in the debris mass have destabilized the
sediments underneath the road. New crevasses are opening and it seems that the crevasse zone
is slowly merging further upwards into the debris mass above the road. If this continues, large
parts of the road will fall or slide down, possibly tenths of meters.
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Volume changes in lake Kleifarvatn 2014 — 2017
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Lake Kleifarvatn is known to have periods of higher and lower lake levels, and the area of the
lake varies from 7.5 to 10 km?. Combining high quality bathymetry data, surface DEM and
areal lake coverage from satellite images, it is possible to construct a continuous elevation
model in order to investigate the lake volume change during these periods. The outline of the
lake was obtained using Landsat 8 satellite images obtained from USGS and NASA over a four
year time period (2014 to 2017). Multi beam bathymetry data was then combined with the
Arctic DEM from NASA to calculate the volume changes. The Kleifarvatn lake level was also
compared to the total precipitation measurements from Keflavik to determine if the images
corresponded to a period of low or high lake level. From 2014 to 2017, the volume of the lake
changed from 0.37 km?® to 0.48 km?3, corresponding to a 30% increase.
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