A\

Jardofraedafélag

’ islands

Vorraostefna
Jardfraedafelags Islands

Agrip erinda

Haldin i Oskju,
Nattlrufredahusi Haskola Islands
8. mars 2019






N

Jardfraedafelag

’ islands

Vorradstefna
Jarofreedafelags Islands

Agrip erinda

Haldin i Oskju,
Nattlrufraedahusi Haskola Islands
8. mars 2019

Umsjon:
Porsteinn Seemundsson, Sigurlaug Maria Hreinsdottir, Ludvik E. Gustafsson,
Asta Rut Hjartardottir, Pora Bjorg Andrésdottir, Erla Maria Hauksdottir og
Asdis Benediktsdottir






Vorradstefna Jardfreedafélags Islands
8. mars 2019

Dagskra Vorradstefnu JFi, 8. mars 2019

08:20 - 08:50

Fundarstjori
08:50 —-09:00

09:00 -09:20

09:20 - 09:40
09:40 - 10:00
10:00 - 10:20
10:20-10:40

10:40 - 11:00
11:00-11:20

11:20-11:40

11:40-12:00

12:00 — 13:00

Fundarstjori
13:00-13:20

13:20-13:40
13:40-14:00
14:00 - 14:20
14:20-14:40

14:40 — 15:20
15:20 - 15:40

Skraning

Asta Rut Hjartardottir

Setning

borsteinn Seemundsson

Temporal evolution of magma reservoirs beneath the Bardarbunga-
Veidivotn volcanic system: a melt inclusion approach

Alberto Caracciolo

Nattaruva og loftslagsbreytingar i jardsogulegu ljdsi

Ludvik E. Gustafsson

Breytilegt landris & Islandi 1993-2019

Hallddr Geirsson

Aldursgreiningar 4 vatni med stodugum samsaetum, Tritium og geislakoli
Arny Erla Sveinbjérnsdéttir

Skorpubrad og jardhitakerfi Kroflu

Olgeir Sigmarsson

Kaffi

Chlorine isotope systematics in silicic rocks: Lessons from Iceland
Eemu Ranta

Seismic relocations and stress evolution in Olfus

Revathy M. Parameswaran

Mantle heterogeneity in a tilted Icelandic plume - what we can learn from
trace elements in olivine

M. B. Rasmussen

Matur — Veggspjaldasyning

Ludvik E. Gustafsson

Multisource Bathymetric Elevation Model of Lake Périsvatn
Andri Gunnarsson

Haettumat vegna jokulhlaupa i Skafta

David Egilson

Hvad syna péttar issjarmaelingar yfir sigk6tlum?

Eyjolfur Magnusson

New historical lava flow map for Hekla volcano, South Iceland
G.B.M. Pedersen

Volume, morphology and petrology of the 1766-68 and 1845-46 eruptions of

the Hekla volcano, Iceland
Rikke Vestergaard

Kaffi - Veggspjaldasyning
Hvad geta forn fjorumork sagt okkur til um steerd og legu jokla & islandi i lok
sidasta jokulskeids? Daemi ur Arnarfirdi & Vestfjordum
Hreggvidur Norddahl



15:40 - 16:00

16:00 — 16:20

16:20 - 16:40

16:40-17:00

17:00 —

Vorradstefna Jardfreedafélags Islands
8. mars 2019

Spatially distributed mass balance of selected Icelandic glaciers, 1945—-2015.
Trends and relationship with climate

Joaquin M.C. Belart

Country-wide observations of plate spreading and glacial isostatic
adjustment in Iceland inferred by Sentinel-1 radar interferometry, 2015-
2018

Vincent Drouin

Er haetta 8 ad stért berghlaup geti fallid ar Svinafellsheidi fyrir ofan
Svinafellsjokul i Oraefum?

Porsteinn Seemundsson

Sitthvad um segulmaelingar a erlendu og islensku bergi

Led Kristjansson

Mottaka



Vorradstefna Jardfreedafélags Islands
8. mars 2019
Veggspjold
Kortlagning Kéngsfells- og Hvalhnuksmisgengjanna neerri Bldfjollum

Asta Rut Hjartarddttir, Pdll Einarsson, og nemendur i dfanganum ,, Tektonik” haustid
2018:

The 2017-2018 uplift episode in the Hengill triple junction, SW Iceland, from satellite data

Cécile Ducrocq, Halldér Geirsson, Théra Arnaddttir, Daniel Juncu, Vincent Drouin, Bjarni
Reyr Kristjgnsson & Gunnar Gunnarsson

Re-evaluating the sulfur isotope characteristics of the Iceland hotspot

J. Gunnarsson-Robin, S.A. Hallddrsson, A. Stefdnsson, S. Ono, M.J. Whitehouse, D.R.
Hilton, E.H. Hauri

Boron to Chlorinity Ratios in the Arctic: A View from Downstream
Jén Olafsson, Kitack Lee, Sélveig R. Olafsdéttir & Alice Benoit Cattin

Using sedimentary features and microfossils to analyse the Pleistocene palaeoenvironment
of the Nihewan Basin, Northern China

Catherine Langford, Zhao H., Zhang C. & Mischke S.
Hlutafgésun Holuhrauns?
Olgeir Sigmarsson, Séverine Moune & Pierre-Jean Gauthier
Mapping of fractures within the southernmost part of the Krisuvik fissure swarm, SW-Iceland

Pdll Einarsson, Asta Rut Hjartarddttir and students of the courses Tectonics & Current
Crustal Movements in the Faculty of Earth Sciences, University of Iceland 2018

Skénnud skjdlftarit 1910-2010 @ vefsidu

Pdll Einarsson og Sigurdur Jakobsson



Vorradstefna Jardfreedafélags Islands

8. mars 2019
Efnisyfirlit
Dagskra Vorradstefnu JFI, 8. Mars 2019 .......c.cccviviieiieee e [
EFNISYRIIIIE ... v
o o RO 1
Multisource Bathymetric Elevation Model of Lake Périsvatn. .............cccoovvvvviiieeneen.n. 3
Andri Gunnarsson & Magnus F. Sigurkarlsson
Aldursgreiningar a vatni med stodugum samsaetum, Tritium og geislakoli ................. 4
Ay Erla Sveinbjornsdottir, Andri Stefansson, Jan Heinemeier & Stefan Arnérsson
Kortlagning Kongsfells- og Hvalhnuksmisgengjanna neerri BI&fiollum ........................ 6

Asta Rut Hjartardéttir, Pall Einarsson og nemendur i afanganum ,Tekténik" haustié 2018:

Spatially distributed mass balance of selected Icelandic glaciers, 1945-2015. Trends
and relationship With ClIMate...........cccoooiiiiiiii e 7

Joaquin M.C. Belart, Eyj6lfur Magnisson, Etienne Berthier, Aglst b. Gunnlaugsson, Finnur Palsson, Gudfinna
Adalgeirsdattir, Helgi Bjornsson & Témas J6hannesson

Temporal evolution of magma reservoirs beneath the Bardarbunga-Veidivotn

volcanic system: a melt inclusion approach.............oooovoeeeii 8
Alberto Caracciolo, Eniké Bali, Gudmundur H. Gudfinnsson, Maren Kahl & Saemundur A. Halldérsson
Heettumat vegna jokulhlaupa i SKafta..........cccccevvviviiiiieee, 10

David Egilson, Matthew J. Roberts, Emmanuel Pagneux, Esther Hlidar Jensen, Magnds Tumi Gudmundsson, Tomas
Jéhannesson, Matthias Asgeir Jonsson, Snorri Z6phoniasson, Bogi B. Bjornsson, Tinna boérarinsdoéttir & Sigran Karlsdottir

Country-wide observations of plate spreading and glacial isostatic adjustment in
Iceland inferred by Sentinel-1 radar interferometry, 2015-2018..........ccccovvvvvvverennnnnn. 13

Vincent Drouin & Freysteinn Sigmundsson

The 2017-2018 uplift episode in the Hengill triple junction, SW Iceland, from satellite
0 = - U ERRPRTPRR 14

Cécile Ducrocq, Halldér Geirsson, Théra Arnadéttir, Daniel Juncu, Vincent Drouin, Bjarni Reyr Kristjansson & Gunnar
Gunnarsson

Hvad syna péttar issjarmeaelingar yfir SigkOthum? ..., 15
Eyjolfur Magnusson, Hrafnhildur Hannesdottir, Finnur Palsson & Joaquin M.C. Belart

Re-evaluating the sulfur isotope characteristics of the Iceland hotspot .................... 16
J. Gunnarsson-Robin, S.A. Halldérsson, A. Stefansson, S. Ono, M.J. Whitehouse, D.R. Hilton & E.H. Hauri

Breytilegt landris & 1S1andi 1993-2019..........coiiieiieieeee et 17

Halldér Geirsson, Finnur Palsson, Benedikt G. Ofeigsson, Erik Sturkell, Freysteinn Sigmundsson, Péra Arnadéttir, Hildur
Maria Fridriksdéttir, Gudmundur Valsson, Sigrun Hreinsdéttir, Pall Einarsson, Vincent Drouin, Porsteinn porsteinsson,
Eyjolfur Magnusson, Gudfinna Adalgeirsdéttir, Helgi Bjornsson, Soley Reynisdéttir, Peter LaFemina, Bjorn Lund & Peter
Schmidt

Hvad geta forn fjiorumork sagt okkur til um staerd og legu jokla & islandi i lok sidasta

jokulskeids? Daemi ar Arnarfirdi & Vestfjoroum .............euuvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieees 19
Hreggvidur Norddahl & Halldér G. Pétursson
Boron to Chlorinity Ratios in the Arctic: A View from Downstream..............ccccceeeees 20

Jon Olafsson, Kitack Lee, Solveig R. Olafsdéttir & Alice Benoit Cattin

Using sedimentary features and microfossils to analyse the Pleistocene
palaeoenvironment of the Nihewan Basin, Northern China.............cccooooooiiiiinnnnnnn. 21
Catherine Langford, Hailong Zhao, Chengjun Zhang & Steffen Mischke



Vorradstefna Jardfreedafélags Islands

8. mars 2019

Sitthvad um segulmeaelingar a erlendu og islensku bergi............ccccvviiiiiiiiiiiiiieeenns 22
Leo Kristjansson

Nattlruva og loftslagsbreytingar i jardsogulegu ljOSi ...........ccovvvveeiiiiiiiiiiiiiiiiiiiieeeee, 23
Luadvik E. Gustafsson

Skorpubréd og jardhitakerfi Kroflu ... 25
Olgeir Sigmarsson

Hlutafgosun HOIUNTAUNS? ........i e e 26
Olgeir Sigmarsson, Séverine Moune & Pierre-Jean Gauthier

Seismic relocations and stress evolution iN OIfUS...........oooeeeeeeeeeeeeee e 27

Revathy M. Parameswaran, Ingi Th. Bjarnason & Bergpéra S. borbjarnardottir

Mapping of fractures within the southernmost part of the Krisuvik fissure swarm, SW-
[CEIANG ... 28

Pall Einarsson, Asta Rut Hjartardéttir and students of the courses Tectonics and Current Crustal Movements in the Faculty of
Earth Sciences, University of Iceland 2018

Skonnud skjalftarit 1910-2010 & VETSIOU.........euvuiiiii e, 29
Pall Einarsson & Sigurdur Jakobsson
New historical lava flow map for Hekla volcano, South Iceland.............cc.ccccccooo. 30

G.B.M. Pedersen, Jorge Montalvo, Pall Einarsson, O. K. Vilmundardéttir, F. S. Sigurmundsson, J. M. C. Belart, Asta Rut
Hjartardéttir, F. Kizel, Rose Rustowicz, N. Falco, G. Gisladéttir & J.A. Benediktsson

Chlorine isotope systematics in silicic rocks: Lessons from Iceland ......................... 32

Eemu Ranta, Seemundur A. Halldérsson, Jaime D. Barnes & Kristjan Jonasson

Mantle heterogeneity in a tilted Icelandic plume - what we can learn from trace
€1EeMENTS IN OlIVINE ..ot e e e e e e e e et e e e e e e e eeeennes 33
M. B. Rasmussen, S. A. Hallddrsson, S. A. Gibson & G. H. Gudfinnsson

Volume, morphology and petrology of the 1766-68 and 1845-46 eruptions of the
[ [ =Y L0] (o2 [o TR [ =1 F= o o 35
Rikke Vestergaard, Gro Birkefeldt Mgller Pedersen & Christian Tegner

Er haetta & ad stort berghlaup geti fallid ur Svinafellsheidi fyrir ofan Svinafellsjokul i
(@] =1 {111 RSOOSR 36

porsteinn Seemundsson, Jon Kristinn Helgason, Daniel Ben-Yehoshua, Bergur H. Bergsson, Benedikt Ofeigsson, Eyjélfur
Magnusson, Asta Rut Hjartardéttir, Vincent Drouin, Joaquin Munoz Cobo Belart, Harpa Grimsdottir, Gro Birkefeldt Mgller
Pedersen, Finnur Palsson, Snaevarr Gudmundsson & Halldor Geirsson



Vorradstefna Jardfreedafélags Islands
8. mars 2019

Vi



Vorradstefna Jardfreedafélags Islands
8. mars 2019




Vorradstefna Jardfreedafélags Islands
8. mars 2019



Vorradstefna Jardfreedafélags Islands
8. mars 2019

Multisource Bathymetric Elevation Model of Lake
bPérisvatn.

Andri Gunnarsson'? & Magnus F. Sigurkarlsson?

! Landsvirkjun, Department of Research and Development, Reykjavik, 1S-107, Iceland
2 University of Iceland, Civil and Environmental Engineering, Hjardarhagi 2-6, IS-107
Reykjavik, Iceland

Monitoring reservoir storage and the availability of regularly updated information on reservoir
level and capacity is of paramount importance for the effective management of water resources.
One of the main problems related to storage changes is sedimentation of reservoirs which
includes loss of storage capacity, damage to turbines and concordant loss of energy production
as well as downstream impacts due to the intervention of the natural sediment transport
processes.

Landsvirkjun operates a system of reservoirs and diversions that store melt water during melt
seasons which generally consists of a seasonal snow melt period (April - June), a glacier melt
period (June - September) and precipitation in the fall (August - October). Lake Périsvatn is
one of the main storage reservoirs in the Iceland hydro power energy system that stores water
from parts of Pjorsa river, Kaldakvisl and from an extensive groundwater aquifer system.

In this project a combination of survey methods is applied to create and update the bathymetric
elevation model for Lake Poérisvatns. The original lake bathymetry originates from the
Hydrological Survey of The State Electricity Authority in 1957 but has had various small
updates since. Satellite and airborne stereo photogrammetry data are acquired during low
reservoir elevations exposing the shallowest parts of the reservoir while deeper areas are
surveyed during a full or near full reservoir elevation (578-579 m a.s.l.) with a Multibeam Echo
Sounder System (MBES). After post processing of each individual data source iterative closes
point technigues are used to align the point clouds to a single data elevation model.

The final bathymetric elevation model reveals landscape of the borisvatn basin in a detail never
achieved before including deep basins on the western side of Pdrisvatn which are interpreted as
former glacial lagoon basins, various ridges 5 - 15 m high, 200 m wide and up to 4 km long
appear in the northern section of the lake among other glacial and erosive features. Er
kvikuframleioni Kétlu jofn sidustu 3500 ar?
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Aldursgreiningar a vatni med stodugum samsatum,
Tritium og geislakoli

Arny Erla Sveinbjornsdottirt, Andri Stefansson?, Jan Heinemeier? &
Stefan Arnérsson?

1 Jardvisindastofnun Haskoélans, Verkfraedi- og Nattiruvisindasvidi Haskéla Islands,
Sturlug6tu 7, 101 Reykjavik
2 Aarhus AMS Centre, University of Aarhus, Aarhus, 8000 KD, Denmark

A Islandi hafa stédugar samsatur i vatni verid maldar sidan um 1960 til ad rekja uppruna
grunnvatns og kortleggja grunnvatnsrennsli. I mérgum tilvikum liggja einnig ytarlegar
upplysingar um efnainnihald vatnsins fyrir og Tritium meelingar eru til fyrir nokkurn fjélda
syna. par ad auki hafa kolefnissamsatur verid meldar i mérgum pessara syna til ad meta
uppruna og efnahvorf kolefnis svo og aldur grunnvatns.

Mismunandi adferoum hefur verid beitt til ad kanna aldur grunnvatns. Stédugar samsatur hafa
verid notadar til ad meta afsteedan aldur vatnsins, sérstaklega til ad kanna hvort vatn fra sidasta
jokulskeioi sé til stadar. Melingar hafa leitt i ljos ad i islenska bergrunninum er vatn sem er
léttara en Urkoma sem hefur fallid & landid & Nutima. Petta hefur verid talkad & pa leid ad
grunnvatnid sé blandad urkomu fra sidasta jokulskeidi pegar vedurfar var kaldara en nd og
urkoma pvi léttari (mynd 1). Breytingar i s.k. tviventisauka (d = dD-d*®0) i laghitavatni hafa
einnig verid talkadar sem aldurshadur, annad hvort sem endurspeglun & samskiptum milli bergs
og vatns yfir lengri tima eda sem breytingar a uppruna drkomunnar vegna breytts vedurfars.

Malingar a kolefnissamsatum i islensku grunnvatni syna mikla breidd (Mynd 2), en par hafa
verid notadar til ad meta aldur samskvaemt geislakolsaldursadferdinni. Styrkur Borons (B), sem
er ohvarfgjarnt efni, hefur verid notadur til ad leidrétta fyrir “daudu” bergettudu kolefni ar
islenska berggrunninum (Sveinbjérnsdottir et al., 2001). bessi leidrétting hefur gefist vel a vel
afmorkudum vatnasvaedum, en ekki & sveedum par sem sjavarset er til stadar og hluti af
berggrunninum (Sveinbjornsdottir et al., 2004). Jardefnafraedilegum likanreikningum hefur
einnig verid beitt til ad leidrétta *C takjaaldur (apparent age) med pvi ad meta hlutfoll
uppleysts kolefnis i vatninu af mismunandi uppruna. Ferns komar uppruni hefur verid stadfestur
i islensku grunnvatni, 1) bergettad kolefni vegna efnahvarfa milli bergs og grunnvatns, 2)
djupettad kolefni frd nedri skorpu eda mottli, 3) kolefni &ttad dr andrdmslofti og 4) kolefni
&ttad ar grodri (Stefansson et al., 2016, 2017).

[ fyrirlestrinum verdur synt hvernig vatns — og kolefnissamsetur hafa verid notadar til ad meta
aldur grunnvatns. Einnig verdur fjallad um adferdir til ad leidrétta 14C taekjaaldur til ad komast
naerri raunaldri vatnsins.
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Mynd 1. Sarefnis- og vetnissamsatur syna ad grunnvatn er regnvatn ad uppruna. Pad hefur hvarfast mismikid
vid berg og sumt er léttara en Urkoma sem fallid hefur & landid & NGtima.
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Mynd 2. Mikil breidd melist badi i d*3C (A) og “C (B) i islensku grunnvatni.
pMC stendur fyrir “procent Modern Carbon”.
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Kortlagning Kéngsfells- og Hvalhnuksmisgengjanna naerri
Blafjollum

Asta Rut Hjartardéttir, Pall Einarsson og nemendur i afanganum
, Tektonik“ haustidé 2018:

Clemens Schwegler, Daniel Orri Brynjarsson, Eva Gudbjorg Lindal,
Gudrun Lara Palmadattir, Hordur Ssevar Oskarsson, Lena Bjorg
Rikhardsdéttir, Matthias Gudmundsson, Sigurbjorg J. Guomundsdaottir,
Steinunn Helgadottir

Jardvisindadeild Haskola islands, Sturlugétu 7, 101 Reykjavik

A hverju ari eru farid i feltferd i afanganum , Tektonik® i Jardvisindadeild Haskola Island.
Tilgangur ferdanna er ad pjalfa nemendur i feltvinnu og kynna peim ummerki um
jardskorpuhreyfingar, svo sem sprungum, sprunguh6lum, nidurféllum og misgengjum. Arid
2018 voru snidgengi & austanverdum Reykjanessskaga kénnud. Tveir hdpar unnu sin verkefni
& svaedinu, annar hépurinn skodadi og kortlagdi sydri hluta Hvalhniksmisgengisins, hinn
hopurinn sydri hluta Kongsfellsmisgengisins. Til kortlagningar voru notud Trimble GPS teeki.
Pessi snidgengi eru hluti af kerfi snidgengja sem hvert stefna i nordur-sudur, en i heild sinni
liggur kerfid i austur-vestur eftir flekaskilunum (Einarsson o.fl. 2018). Sudurlandsskjalftabeltio
er framhald pessa kerfis, sem neer allt austur til Heklu.

Kongsfells- og Hvalhntksmisgengin liggja @ milli sprungusveima Hengils og Brennisteins-
fjalla. A pessum misgengjum geta ordid nokkud oflugir jardskjélftar. Til ad mynda er liklegt ad
tveir jardskjalftar, um 6 — 6,5 stig ad steerd, hafi att upptok sin & pessum misgengjum, eda 6drum
snidgengjum par neerri, arin 1929 og 1968. Um tveimur vikum adur en hépurinn for i feltferdina
urdu tveir jardskjalftar & sydri hluta Kongsfellsmisgengisins, uppa 4,0 og 4,1 stig. A Hvalhniks-
og Kdngsfellsmisgengjunum finnast skyr ummerki um snidgengishreyfingar, til ad mynda storir
sprunguholar og skastig sprungukerfi. Misgengin tvo skera hraun Heidarinnar ha, og pvi er ljost
ad misgengin tvo hafa verid téluvert virk a natima.

Tilvitnun:

Einarsson, P., A. R. Hjartardéttir, P. Imsland, S. Hreinsdttir. 2018. The structure of seismogenic strike-slip
faults in the eastern part of the Reykjanes Peninsula oblique rift, SW Iceland. Journal of VVolcanology and
Geothermal Research, doi:10.1016/j.jvolgeores.2018.04.029.
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Spatially distributed mass balance of selected Icelandic
glaciers, 1945-2015. Trends and relationship with climate

Joaquin M.C. Belart*?, Eyjolfur Magntsson?, Etienne Berthier?, Agust b.
Gunnlaugsson?, Finnur Palsson?!, Guéfinna Adalgeirsdottirt, Helgi
Bjornsson! & Témas Jéhannesson?®

nstitute of Earth Sciences, University of Iceland (IES), Askja, Reykjavik, Iceland

2 Laboratoire d’Etudes en Géophysique et Océanographie Spatiales (LEGOS), Université de
Toulouse, CNES, CNRS, IRD, UPS, F-31400 Toulouse, France

3 Icelandic Meteorological Office (IMO), Reykjavik, Iceland

Limited mass balance observations are available from the smaller Icelandic glaciers over the
last century, that is other glaciers than the three largest ones, Vatnajokull, Hofsjokull and
Langjokull. In this study, a region-wide mass balance study is presented over six time periods
between 1945-2015, for 14 glaciers (total area >1000 km?) subject to different climatic forcing
in Iceland. The estimates are derived from historical aerial photographs, declassified spy
satellite images, modern satellite stereo imagery and airborne lidar. The mean and standard
deviation (+SD) of the mass balance of the target glaciers were —0.44+0.16 m w.e. a* in 1945
1960, 0.00+0.21 m w.e. a* in 1960-1980, 0.11+0.25 m w.e. a* in 1980-1994, —1.01+0.50 m
w.e.a1in 1994-2004, -1.27+0.56 mw.e. a  in 2004-2010 and —0.14+0.51 mw.e. a* in 2010
2015. High decadal mass-balance variability is found on glaciers located at the south and west
coasts, in contrast to glaciers located inland, and in north and northwest Iceland. The mass
balance is linearly correlated with precipitation and air temperature. During periods of glacier
advances, it is occasionally observed a lowering in the accumulation area, most likely related
to changes in the ice flux towards the ablation area, possibly linked to periods of low or high
precipitation. This study provides the first region-wide study of mass balance in Iceland, and
unique data for studies of the coupling of mass balance to ice dynamics, especially aiming at
reproducing an increased ice flux forced by precipitation changes.
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Temporal evolution of magma reservoirs beneath the
Bardarbunga-Veidivotn volcanic system: a melt inclusion
approach

Alberto Caracciolo?, Enikd Bali?, Gudmundur H. Gudfinnsson?', Maren
Kahl' & Seemundur A. Halldorsson?

Institute of Earth Sciences, University of Iceland, Sturlugata 7, 101 Reykjavik, Iceland.
2Faculty of Earth Sciences, University of Iceland, Sturlugata 7, 101 Reykjavik, Iceland.

We have investigated four well-characterized formations within the Bardarbunga-Veidivétn
magmatic system in central Iceland in order to resolve possible temporal evolution of magma
storage conditions within one of Iceland’s most productive volcanic systems. Studied
formations are: Ljosufjoll (pillow lava, subglacial), Brandur, Fontur and Saxi (tephra cones, ~8
ka), bjorsardalshraun and Drekahraun (lava sample and scoria, respectively, 3-4 ka) and
Veidivotn eruption (fresh scoria, ~1477 AD). The age of the studied formations spans the time
from a glacial stage to present time and all samples show evidence of disaggregated crystal
mushes, preserved as macrocrysts, polymineralic clots and crystalline nodules.

Several thermobarometers have been applied to constrain magma storage conditions. A
clinopyroxene-melt barometer reveals a steady crystallization pressure interval with age, at 2.2
+ 0.7 kbar (7.8 £ 2.5 km), consistent with the crystallization pressure estimated for the
Holuhraun eruption (Halldérsson et al., 2018) and in agreement with olivine-plagioclase-
augite-melt (OPAM) barometry. In fact, OPAM barometry shows that the carrier melts last
equilibrated at a mean pressure of 1.9 + 0.8 kbar (6.8 + 3.2 km). The groundmass glass registers
the highest temperature in Ljésufjoll formation (1193 £ 4 °C), whilst all other localities show
comparable temperature values (mean of 1166 + 6 °C). Melt inclusions (MlIs) return
temperatures with a narrowly focused peak at 1214 = 10 °C (1o), regardless of age.

In contrast, and on the basis of OPAM barometry, melt inclusions record different pressures
depending on age and host mineral composition. MI from all studied formations depict a
shallow reservoir between 7-11 km. In addition to that, MIs hosted in primitive crystals (Fo/An
>86) from Ljosufjoll and tephra cones samples reveal the occurrence of a deeper reservoir,
located at around 16 + 4 km depth in the lower crust. The deep reservoir is exclusively recorded
by subglacial and early postglacial samples.

A maximum in magma production in the rift zones in Iceland coincides with the end of the last
ice age (~11 ka) (e.g., Sigvaldason et al., 1992; Sinton et al. 2005) that has been connected to
an increase in the decompression melting rate in the upper mantle, following pressure release
associated with glacial unloading (Jull and McKenzie, 1996; Le Breton et al., 2016). The deep
reservoir signature in older formations of the Bardarbunga-Veidivétn volcanic system could be
linked to a burst in eruption rates concurrent with the post-glacial rebound that caused rapid
uplift and bending of the crust. Most likely, this burst in volcanic activity allowed some magma
from the deep reservoir to escape and find its way up to the surface before being homogenized
in the shallow reservoir. In contrast, the diminishing deep reservoir signature in the Drekahraun,
pjérsardalshraun and Veidivotn formations could be coupled with lower magma production
rates, which is likely to be the long-term steady-state conditions, so that the material from the
deep reservoir(s) is well mixed and equilibrated at relatively shallow levels before eruptions.
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Haettumat vegna jokulhlaupa i Skafta

David Egilson?, Matthew J. Roberts!, Emmanuel Pagneux!, Esther Hlidar
Jensen?, Magnus Tumi Gudmundsson?, Témas Johannesson?, Matthias
Asgeir Jénsson?', Snorri Zéphoniasson?, Bogi B. Bjérnsson?, Tinna
Pérarinsdéttir! & Sigran Karlsdottirt

1 Vedurstofa islands, 2 Haskdli islands

Dagana 1 — 10 oktdber 2015 vard mikid hlaup i Skafta. I kjolfar flodsins fol umhverfis og
audlindaraduneytid Vedurstofunni ad meta hettu vegna Skaftarhlaupa. Verkefnid er hluti af
heildarhattumati vegna eldgosa & Islandi og hefur hlotid yfirheitid GOSVA. Vedurstofan styrir
verkefninu i samvinnu vid Jardvisindastofnun Haskdlans, Almannavarnardeild Rikislogreglu-
stjora, Landgraedsluna og Vegagerdina.

Rennslishattir Skaftar einkennast af tidum jokulhlaupum sem eiga upptok i Skaftarkotlum i
Vatnajokli. Heimildir eru um hlaup i Skafta fyrir Skaftarelda og er Landbrotshraunid sem liggur
undir Eldhrauni mjog sandorpid. Jardhitavirkni undir Skaftarkotlum bradir par is og myndar
lzegdir i yfirbord jokulsins en undir peim safnast vatn i 16n vid jokulbotninn. I hlaupum leitar
vatnid oftast einungis til Skaftar.

Skaftarhlaupin hafa komid med til pess ad gera reglulegu millibili undanfarin 50 ar. A arabilinu
1955-2018 komu 28 hlaup Gr eystri katlinum en hlaup r peim vestari eru tidari. Ur honum
komu 30 hlaup & timabilinu 1972-2018. Undanfarin 50 &r leetur pvi neerri ad pad hlaupi ur
kétlunum einu sinni & ari ad medaltali. Veruleg breyting vard & edli hlaupanna & aratugnum
1950-1960. A fyrri hluta 20. aldar benda heimildir til pess ad hlaup hafi ordid u.p.b. arlega og
verid mun minni en nd. Eystri Skaftarketill var & arunum fyrir 1950 miklu minni en sidar vard
og Vestari-Skaftarketill myndadist & arunum 1945-1960. Hlaupin fyrir 1960 hafa pvi komid ar
eystri katlinum. Samanlagt varmaafl jarohitasveedanna undir kotlunum hefur a sj6tiu ara
timabili vaxid ar faeinum hundrudum megawatta i 1500 MW ad lagmarki (MTG og fl., 2018).
Visbendingar eru um ad hegdun hlaupanna nu sé ad breytast fra pvi sem var a arabilinu 1955—
2010, vaentanlega vegna breytinga & jardhitavirkninni undir Skaftarkétlum sem leidir til
breytinga & I6gun og Utmdérkum katlana (MTG og fl., 2018). Hlaup ur Eystri-Skaftarkatli kunna
ad verda sjaldnar og peim mun steerri. Fylgni er & milli hAmarksrennslis og timans fré sidasta
hlaupi. [ kjoIfar lengsta hlés milli hlaupa 2010—2015 0r eystri katlinum kom mesta Skaftarhlaup
sem vitad er um i oktober 2015 med rennsli um 3000 m3 /s (DE og fl., 2018; EPP og fl., 2018a).

Rofmattur hlaupanna og framburdargeta peirra reedst mikio til af hamarksrennsli en heildar-
ramtak hlaupanna reedur miklu hve langt framburdurinn naer fram & hraunin (EHJ og fl. 2018a,
b). A medan fledid Gt & hraunin er umfram pad sem nar ad streyma i gegnum pau safnast vatnid
upp og teygir sig lengra og lengra. Hlaupin geta valdid tjoni & mannvirkjum og gronu landi,
einkanlega i Skaftardal (EPP og fl., 2018b). Arlegur framburdur i dagsmedalrennsli Skaftar vid
Sveinstind sidustu 30 ar er um 5,5 milljonir tonna. Framburdur einstakra hlaupa sem standa
nokkra daga er oft um 2,5 milljénir tonna en getur ordid mun meiri, var til deemis 6,6 milljonir
tonna arid 1995. Framburdur hlaupsins arid 2015 er s& langmesti sem meelst hefur til pessa, a
bilinu 8,6—14,1 milljonir tonna, sem samsvarar ad efnismagni 1 m hdum og 10 m breidum vegi
sem laegi fra Kirkjubeejarklaustri nordur fyrir land ad Bordeyri eda Akureyri eftir pvi hvor talan
er tekin.

Likanreikningar benda til pess ad hlaupid i oktéber 2015 hafi nad um 3000 m? /s rennsli i
hamarki vid jadar Skaftarjokuls, sem er langt umfram fyrri hlaup (MAJ og fl. 2018). Hins vegar
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var rimtak hlaupsins ekki pad mesta sem melst hefur vid Sveinstind eda um 425 Gl ad
medtéldu grunnrennsli arinnar medan & hlaupinu st6d. Svidsmyndir sem gera rad fyrir
hamarksrennsli upp & 4500 m®/s og 6000 m®/s vid jokuljadar hafa verid hermdar (EPP og fl.
2018b). Markmidid var ad fa& hugmynd um Gtbreidslu, vatnshrada og vatnsdypt slikra hlaupa.
Sviomyndirnar byggja & akvednum forsendum um rennsli og upptdk hlaupsins vid jokuljadar,
nakvemni landlikans og grunnvatnsstdu i Eldhraun i upphafi hlaups. Samkvemt svids-
myndunum ma buast vid meiri vatnshad og auknum ahrifum med vaxandi rennsli. Ahrif ofan
Skaftardals verda til pess ad gera litil nema & afmoérkudum stédum, svo sem vid Holaskjol og
hluta vega & Fjallabaksleid. Nedan Skaftardals eru likur & ad fleedi yfir varnargardinn vid
Asakvislar og ad ain brjoti sér leid nidur eftir eldri farvegi og renni yfir pjodveginn par. Byggdir
munu einangrast vid Botna, H6fdakvisl og Eldvatn og ad ébreyttu eru likur & ad vatn flaedi yfir
bjodveg 1 vid Dyngjur. Grunnvatnsstada asamt setfyllingu hrauns pegar hlaup verdur reedur pvi
hversu langt fl6dvatnid berst Gt & Eldhraun.

Nytt hlaup kom i Skafta pann 3. agust 2018. Samanlagt rammal hlaupsins og grunnrennslis
arinnar medan & hlaupinu st6d hefur verid metid um 500 Gl. Utbreidsla hlaupsins var i godu
samraemi vid hermunina sem gerd var i tengslum vid haettumatid. Hugsanleg breyting a edli
hlaupanna vegna aframhaldandi breytinga & jardhitasveedum undir kétlunum getur breytt
forsendum haettumats. EkKi er unnt ad segja fyrir um slikar breytingar og purfa menn pvi ad
vera viobunir breyttum flodahattum fr& pvi sem verid hefur.

Gifurlegur framburdur situr eftir & landi par sem flatt hefur. Aurkeilur hafa myndast vid
Fogrufjoll og FIoguldn i gegnum &rin. P4 hafa ordid Oafturkreefar breytingar a Eldhrauni par
sem setgeirar vio Brest og Skalaral lengjast med hverju hlaupi. bessi préun hefur ahrif a
grunnvatnsrennsli i Landbroti vegna pess ad aurinn fyllir Eldhraunid smam saman.

Ein mikilveegasta motveegisadgerd vegna nattaruvar er ad taka tillit til haettumats vid skipulag
og akvardanir um landnotkun. Pad getur dregid verulega Ur tjoni vegna jokulhlaupa eins og eru
i Skaftd. Godar og framsynar akvardanir um vegakerfi, varnargarda, landnytingu og
ferdamannastadi geta skipt skdpum um afleidingar fl6da.
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Country-wide observations of plate spreading and glacial
isostatic adjustment in Iceland inferred by Sentinel-1 radar
interferometry, 2015-2018

Vincent Drouin'? & Freysteinn Sigmundsson?

! Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland, Reykjavik,
Iceland
2 National Land Survey of Iceland, Akranes, Iceland

Using Sentinel-1 interferometry we achieved a 81% coverage of Iceland in both east-west and
vertical velocities for 2015-2018. These results were obtained by analyzing Sentinel-1 images
of six different tracks: three ascending and three descending. Theses tracks where selected so
that every part of Iceland is at least covered by one ascending track and one descending track.
We estimated the average LOS velocity fields for 2015-2018 for each track by using a simple
approach: single master interferometry time-series together with an estimate of linear
component for each coherent pixel. There is a good agreement between the deformation
measured by the continuous GPS network of Iceland and the deformation shown by these LOS
velocity fields. The LOS velocity fields are combined and their signal is decomposed to extract
near-East and near-Up velocities. Only pixel coherent enough in each LOS velocity fields are
kept, providing a 81% coverage of Iceland. The 19% of missing coverage are areas that
experience too much surface changes between summers. In Iceland, these areas are mostly
glaciers, agricultural land, and unconsolidated sand deserts. We then compared the near-East
velocity field to plate spreading models and the near-Up velocity field to GIA models. We find
a good agreement between the data and the models. However, residuals suggest imperfections
in the models, potentially because of the use of a uniform rheology instead of a rheology
allowing for lateral variations. Numerous other small-scale deformation signals are also visible
in the velocity fields: post-rifting viscous relaxation, volcano uplift, volcano subsidence, slope
instabilities, and geothermal fluid extraction.

=
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(Left) Near-East and (Right) near-Up velocity fields derived from the decomposition of LOS velocities from six
INSAR tracks.
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The 2017-2018 uplift episode in the Hengill triple junction,
SW Iceland, from satellite data.

Cécile Ducrocq?, Halldor Geirsson?, Théra Arnadéttir, Daniel Juncu?,
Vincent Drouin?, Bjarni Reyr Kristjansson* & Gunnar Gunnarsson*

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

2COMET, School of Earth and Environment, University of Leeds, Leeds, UK

3 National Land Survey of Iceland, Iceland

4OR - Reykjavik Energy, Reykjavik, Iceland

Consecutive episodes of uplift and subsidence is a behaviour observed in many volcanic
systems and high-temperature geothermal systems around the world, e.g. Etna, Campi Flegrei,
and Yellowstone. The nature of the source (hydrothermal and/or magmatic) of those sporadic
episodes is an ongoing debate in the scientific community. The Hengill volcanic system, in SW
Iceland, is located at a triple junction between the Eurasian, North-American and Hreppar
plates. Using geodetic data sets (GPS and InSAR), we can study, and separate, the different
tectonic, magmatic and anthropogenic processes interacting in the area. For instance, the
extraction of fluids for production of electricity and thermal energy from the Nesjavellir and
Hellisheidi geothermal power plants, located North and South-west of the volcanic system,
results in localized subsidence in the geothermal production fields. The subsidence at
Hellisheidi reaches an amplitude of ~25 mm/yr, and ~18 mm/yr at Nesjavellir. Interestingly,
between the end of 2017 and spring 2018, geodetic measurements show an uplift in the Eastern
part of the Hengill area, under Olkelduhals, interjecting a persisting and widespread subsiding
signal in this area since ~2006 (Juncu et al., 2017). Using satellite data sets and simple elastic
half-space models, the location of the source of this recent uplift episode can be estimated. The
results show similar locations between the source of the subsidence as estimated by Juncu et al.
(2017) and the source of this uplift episode. The estimated location seems to be between two
adjacent volcanic systems: Hengill and Hromundartindur. Intriguingly, between 1994 and 1998,
a broad-scaled uplift episode occurred in the Hromundartindur volcanic system, only ~3-4
kilometres SE of the estimated source of the 2017-2018 episode. These 3 sources all have
inferred depths estimated to be near the brittle-ductile transition zone in this area (around 5 to
7 kilometres depth). Using geodetic data sets, we focus on spatially and temporally defining the
2017-2018 uplift episode in the Hengill area and discuss the possible explanations for the 2017-
2018 uplift episode, such as magmatic intrusion or processes linked to deep hydrothermal
fluids.

Reference:

Juncu, D., T. Arnadéttir, A. Hooper, and G. Gunnarsson (2017), Anthropogenic and natural ground deformation
in the Hengill geothermal area, Iceland, J. Geophys. Res. Solid Earth, 122, 692-709,
doi:10.1002/2016JB013626.
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Hvad syna péttar issjarmaelingar yfir sigkotlum?

Eyjolfur Magnusson?, Hrafnhildur Hannesdéttirt?, Finnur Palsson! &
Joaquin M.C. Belart!

1Jarévisinda§,tofnun Haskdlans.
2Vedurstofa Islands

Pad er plagsidur sigkatla i joklum ad senda fra sér jokulhlaup ¢forvandis og koma pannig badi
visindamonnum og 6drum i opna skjoldu. bad er hins vegar ekki hlaupid ad pvi ad sja pessa
atburdi fyrir. Eftir hlaup i Jokulsa & Solheimasandi sumarid 1999 sem olli nokkru tjoni og tok
neaestum af brana yfir ana var farid ad meela reglulega dypi katlanna i Myrdalsjokli, oftast med
haedarratsja ar flugvél. Eftir jokulhlaupid sem tok af brana yfir Mulakvisl i jali 2011 var sjonum
beint ad undirlagi katlanna og farid mala endurtekid issjarsnid yfir pA med pad ad markmidi ad
greina hvort vatn safnist fyrir undir peim milli mealinga. b6 issjarsnidin syni skyrar breytingar
fra einum tima til annars sem tengja ma vid breytingar i steréum vatnsgeyma undir kétlum er
mjog erfitt ad f& magnbundna melingu & peim breytingum utfra einu eda faeinum endurteknum
issjarsnioum. bess vegna var byrjad ad mala endurtekid mjog pétt safn samsida issjarsnida (20
m milli snida) yfir katla sem af einhverjum sékum teljast ahugaverdir a hverjum tima. Ut fra
pbessum malingum faest med akvednum arvinnsluadferdum svo til samfellt haedarlikan af
jokulbotni (nedra bordi issins) undir kétlunum en s& botn getur baedi legid yfir fostu landi og
vatni. Gera ma rad fyrir ad breytingar a botnhaed milli malinga orsakist af vatni par undir i
annad eda badi skiptin. I erindinu verdur sagt fra nidurstddum malinga & tveimur svaedum.
Annars vegar yfir nyja katlinum i midri 6skju Oraefajokuls, hins vegar yfir kotlum nerri
Kétlukolli i austanverdum Myrdalsjokli & vatnasvidi Mualakvislar sem jafnan eru kalladir Ketill
10 og Ketill 11. pétt safn issjarsnida voru meeld yfir Oraefajokulskatlinum i mars og jini 2018.
Hvorug mealingin gaf visbendingar um ad vatn veeri par undir en per syna hins vegar ad
botnlandslag par er talsvert floknara en eldri og gisnari issjarmalingar & sveedinu géafu til kynna.
Katlar 10 og 11 i Myrdalsjokli hafa fjorum sinnum verid maldir med pessum heetti, i mai 2017
og i mars, mai og névember 2018. bessar malingar syna greinileg merki um vatn vid botn og
meta ma rummal pess & hverjum tima. Syndur verdur samanburdur & dreifingu og ramtaki
vatnsgeyma vid botn i mai 2017 og hadarbreytingar hlaupi undan kotlunum i jali 2017.
Haedarbreytingar sem urdu veturinn 2017-18 benda til litils hlaups undan Katli 11 med sigmidju
um 300 m sunnar en vanalega. Sidasta sumar hljop hins vegar ekki undan kétlunum sem var
Ovanalegt midad vid undanfarin ar. issjarmaelingarnar syna hins vegar ad vatn hefur verid ad
safnast fyrir undir peim og dreifing pess undir Katli 11 vorid 2018 var ad mestu bundin vid
sigsvaedid fra vetrinum adur. | ndvember 2018 var malt vatnsmagn undir kétlunum neerri 5 Gl
samanborid vid um 3,5 Gl sem kom undan kétlunum i hlaupinu 2017 skv. hadarbreytingum a
yfirbordi peirra. Blast ma vid ad petta vatn, og meira til, skili sér undan kétlunum nasta sumar
og eru likur til pess ad pad hlaup verdi pad stersta i Mulakvisl frd 2011 p6 enn sé vatnsmagnid
mun minna en i hlaupinu pa. Stefnt er ad pvi ad endurtaka péttar issjarmalingar yfir Kétlum 10
0g 11 naesta vor.
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Re-evaluating the sulfur isotope characteristics of the
Iceland hotspot
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" Deceased

A considerable range in §**S values has been reported for Icelandic lavas, of -2.0 to +4.2%o [1].
No simple relationship was, however, evident between chemical characteristics, sulfur content
and isotopic composition of the studied lavas, although the highest 6°*S values were confined
to intermediate and rhyolitic rocks. Additionally, due to a potential flaw in older sulfur
extraction methods (i.e., KIBA), the reliability of this dataset is questionable [2].

We have undertaken a systematic study, aimed at verifying the suitability of the KIBA method
versus a newly proposed method using HF [2], to evaluate the sulfur isotope characteristics of
a suite of well-characterized Icelandic subglacial basalts (n=51), with highly variable sulfur
contents (50 to 1905 ppm). Replicate measurements (n=3-7 per/sample) of three selected
samples, reveal a positive shift of 0.2 to 0.6%o using the KIBA method, relative to values
obtained from HF-extraction. Following homogeneity tests using HF-extractions only, the same
suite was measured for 6°*S values by SIMS, using the most homogeneous sample as standard.
Our preliminary data, indicated that the 3**S values for the basaltic glass suite are in the range
of'-2.2 t0 -0.3%o0 (n=46) and -2.5 to -0.1%o (n=13) for SIMS and IRMS, respectively.

Therefore, these preliminary results suggest that the KIBA method yields positively shifted
isotope values, most likely due to incomplete digestion as evidenced by poor recovery during
KIBA-extractions (generally ~50%). In comparison, recovery during HF-extraction, was
typically 90-100%. The HF method was, however, also shown to be sensitive to incomplete
recovery. Extractions with HF are therefore favored over KIBA-extractions.

[1] Torssander, P. (1989), CMP 102(1), 18-23.
[2] Labidi, J., et al. (2012). CG, 334, 189-198.
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Breytilegt landris a islandi 1993-2019

Halldér Geirsson?, Finnur Péalsson', Benedikt G. Ofeigsson?, Erik
Sturkell®, Freysteinn Sigmundsson?, béra Arnadottirt, Hildur Maria
Fridriksdottir?, Gudmundur Valsson*, Sigriin Hreinsdoéttir®, Pall Einars-
son?!, Vincent Drouin#, Porsteinn bPorsteinsson?, Eyjolfur Magnuisson?,
Gudfinna Adalgeirsdaéttirt, Helgi Bjornsson?!, Séley Reynisdottir!, Peter
LaFemina®, Bjorn Lund’ & Peter Schmidt’

Jardvisindastofnun, Haskali Islands; 2Vedurstofa Islands; 3Haskélinn i Gautaborg, Svipjod;
“Landmeelingar Islands; °GNS Science, Nyja Sjaland; ®Penn State, USA; "Haskalinn i
Uppsolum, Svipjod

Med hlynandi loftslagi ryrna joklar og land ris vegna seigfjadrandi svorunar jardskorpu og
mottuls vid minna fargi. betta ferli er vel pekkt, baedi Gr jardségunni og med beinum
melingum. Til ad mynda syna forn fjsrumork & Islandi sjavarstodu pess tima og haegt er ad
rekja hop isaldarjokla med kortlagningu og aldursgreiningu a fjorumérkum.

Tvo vidfedmustu merki jardskorpuhreyfinga 4 islandi eru vegna flekahreyfinga (um 1.9 cm/ari
larétt) og vegna ryrnunar jokla (allt ad 4.5 cm/ari 160rétt). Pad er pvi brynt ad pekkja pessi
merki vel pegar verid er ad rannsaka stadbundar jardskorpuhreyfingar t.d. vegna kvikuhreyfinga
i eldfjéllum og jardskjalfta. GPS malingar & jardskorpuhreyfingum hofust & islandi arid 1986
og eru ar hvert endurmeldar stadsetningar tuga til hundruda meelipunkta. ISNET mealingarnar
1993, 2004 og 2016 eru sérstakar ad pvi leyti ad pear spanna allt landid. Arid 1995 hofust
siritandi GPS malingar medfram fyrri netmelingum og eru na yfir 100 siritandi stodvar &
landinu. Siritandi GPS stddvar gera medal annars kleift ad mela arstidabundnar sveiflur i
landhaed sem nema hér allt ad nokkrum sentimetrum vegna snjéséfnunar og bradnunar. Tidar
melingar nytast einnig vel til ad mela breytingar i rishrada milli ara og bera saman vid
melingar & afkomu jokla. Einnig hefur verid beitt bylgjuvixmelingum ar gervihnottum
(INSAR) til ad mela landris hérlendis. Mestu breytingar i 16dréttum hrédum verda par sem
fargbreytingar eru mestar, en fatt er um hentuga melistadi & jardskorpuhreyfingum inni &
midjum joklum. Skipulegar mealingar & érfaum jokulskerjum & Vatnajokli hofust um 2008.

Hér verdur gerd grein fyrir breytilegu landrisi & Islandi & arabilinu 1993-2019. Ymsar
stadbundnar jardskorpuhreyfingar melast vegna kvikuhreyfinga i einstokum eldstodvum,
jardskjalfta eda jardhitavinnslu, en hér er ahersla 16gd a ad draga fram jardskorpuhreyfingar a
landsvisu. 1 strum drattum er préunin st ad landris var tiltélulega haegt milli 1993 og 2004
(mestur meeldur rishradi teeplega 2 cm/ari), en fra 2004 herti nokkud & risinu pannig ad & milli
2004 og 2010 var medalrishradi ad jafnadi um 1.7 sinnum hradari en & timabilinu 1993-2004.
Aska fra Eyjafjallajokulsgosinu 2010 lagdist yfir jokla landsins og olli aukinni ryrnun peirra
sem kemur skyrt fram i auknum rishrada veturinn 2011-2012 og rishradi hélst i heerra lagi til
2014. Arid 2014 dr6 aftur téluvert ur landrisi & landinu. Ryrnun jokla og fargbreytingar valda
einnig laréttum jardskorpuhreyfingum sem numid geta nokkrum millimetrum & ari og sjast
tilsvarandi breytingar i laréttum hrédum, pott erfitt geti verid ad meela peer breytingar.

[ storum drattum haldast breytingar i landrisi i hénd vid breytingar i vedurfari og par med
afkomu jokla. Fyrri hluti tiundi aratugar var kaldur og joklar stodu i stad eda baettu heldur vid
sig , en pegar kom fram yfir arid 1995 hlynadi og joklar ryrnudu verulega hvert ar. Fra 2011
hefur ryrnun jokla verid minni, 2015 baettu peir & sig og sidustu tvo ar var afkoman nerri nulli.
Hradi landriss raedst einnig af seigfjadrandi vidbragdi jardar og parf pvi ad nota fargsogu jokla
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sidustu 100 &rin hid minnsta til ad skyra naverandi jardskorpuhreyfingar. Med pvi ad herma
med reiknilikénum jardskorpuhreyfingar Gt frd afkomusdgu jokla méa skorda frekar
edliseiginleika jardskorpunnar, s.s. seigju, fjadurstudla og lagskiptingu undir islandi og kanna,
til deemis, hvort hluti hreyfinganna geti stafad af kvikuhreyfingum.
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Hvad geta forn fjorumork sagt okkur til um staerd og legu
jokla a Islandi i lok sidasta jokulskeids? Daemi ar Arnarfirdi
a Vestfjoroum

Hreggvidur Norddahl! & Halldér G. Pétursson?

Dardvisindastofnun I-[éskélans
2Nattarufraedistofnun Islands

Lyst er sambandi alags vegna fargs jokla a jardskorpuna, flotjafnveaegi hennar og afstddu 1ads
og lagar i tima og rami 4 islandi & sidjokultima. Aberandi og Gtbreidd fjsrumork ofan ndverandi
sjavarmals myndudust pegar jafnveegi var & milli landriss og legu hafsyfirbords i kjolfar
steekkunar og framrasar jokla. A Sudvesturlandi eru pekkt prenn slik fjsrumoérk; i allt ad 150
m h.y.s. (14,7 cal. ka BP), i um 60 m h.y.s. (12,0 cal. ka BP) og i 40 m h.y.s. (11,2 cal. ka BP)
en pessi fjorumork tengjast &kvednum stigum eda aféngum i horfun islenska meginjokulsins i
lok sidasta jokulskeids.

Meeld heaed fornra fjdrumarka a Vestfjoroum er fra nokkrum metrum upp i meiraen 100 m h.y.s.
Vid nanari skodun a had fjorumarkanna kemur i 1jos ad pau falla flest a akvedin hadarbil, en
haed peirra er breytileg fra einum hluta sveedisins til annars. Einnig hefur skodun pessara gagna
leitt i 1j6s ad landris & Vestfjoroum stjornadist af horfun jokulskjaldar og sidar stakra jokla i
pessum landshluta. Vid Arnarfjord eru forn fjorumork adallega & premur haedarbilum; efstu og
jafnframt pau elstu eru yst i firdinum i 64 til 89 m h.y.s., i midid eru fjorumork i 40 til 59 m
h.y.s. og fara pau eilitid haekkandi inn eftir firdinum. Nedstu og jafnframt yngstu fjérumaorkin
erui9til 25 mh.y.s., en pau eru i sem naest sému had i 6llum firdinum. Med samanburdi vid
skipan og aldur fornra fjérumarka a Sudvesturlandi og vid innanverdan Breidafjord, ma atla ad
fjorumork vid Arnarfjord hafi myndast & Bglling-, Yngra- Dryas- og Preborealtima.

Lega pessara priggja fornu fjérumarka er med peim hatti ad pau efstu og elstu (i 64-89 m h.y.s)
eru bara yst i firdinum. Liklega hefur jokull, sem & peim tima nadi ut undir mynni fjardarins,
komid i veg fyrir ad svona ha fjorumérk myndudust innar i honum. Fjorumork i 40-59 m h.y.s.,
sem eru vardveitt undir fjallshlioum & milli pverdala Arnarfjardar, myndudust a Yngri-
Dryastima, pegar joklar nadu at Gr pessum délum. A sama tima var jokull i innanverdum
Borgarfirdi og ati i mynni Sudurfjarda. Fjorumork i 9-25 m h.y.s. eru vardveitt um allan
Arnarfjérd og m.a. i mynni pverdalanna, sem pydir ad & Preborealtima héfdu joklar hérfad upp
i pverdalina og inn fyrir paverandi sjavarmal. Samanburdur vid fj6lgeisladyptarmalingar
Hafrannsoknarstofnunar i Arnarfirdi stydur pessar alyktanir.
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Boron to Chlorinity Ratios in the Arctic: A View from
Downstream

Jon Olafsson?, Kitack Lee?, Solveig R. Olafsdéttir® & Alice Benoit Cattin®
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2 School of Environmental Science and Engineering, Pohang University of Science and
Technology, Pohang, Republic of Korea,

3 Marine and Freshwater Research Institute, Reykjavik, Iceland.

The element boron, B, is a major constituent of the sea water with a concentration of 0.11 mmol
kg*. The residence time in the ocean is 10 million years and boron is considered conservative;
its open ocean concentration changes are only related to salinity variations. This has been
verified recently (Lee et al., 2010) where it was also shown that the the new ratio, B/CI=0.2414,
was significantly different from a previously accepted ratio. The difference is significant in
carbonate system calculations.

The dissolved boron species in sea water are anions of boric acid which contribute the sea water
alkalinity, about 3.4%. Surface sea water alkalinity is generally closely linked to salinity and
temperature (Lee et al., 2006). The Arctic Ocean is an exception. There the linear salinity -
alkalinity relationship does not hold for the low salinity Polar Water which is in the the
southward flowing East Greenland Current (Anderson, Jutterstrom, Kaltin, Jones, & Bjork,
2004).

Ocean currents in the vicinity of Iceland carry Atlantic Water northwards into the Iceland Sea
but from the north flows Arctic Intermediate water and the low salinity East Greenland Current.
The outflowing waters from the Arctic bear evidence of its origins and biogeochemical
processes which may have modified them. The goal of this work is to determine the B/ClI ratio
in the different waters that flow into and out off the Arctic. In particular to examine any
deviations from the observed B/CI constancy in other ocean basins.

We will present new results on the B/CI ratio from 174 samples covering the salinity range
S=30.7 to S=35.2 and the depth range surface to 1850 m. The samples were taken in and north
of the Denmark Strait (Greenland Strait) and analysed by the improved curcumin method.
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Using sedimentary features and microfossils to analyse the
Pleistocene palaeoenvironment of the Nihewan Basin,
Northern China

Catherine Langford?, Hailong Zhao?, Chengjun Zhang? & Steffen
Mischke?
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2|nstitute of Nihewan Archaeology, Hebei Normal University, China
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Lanzhou University, China

Important archaeological sites regarding the spread of early humans are situated in the fluvio-
lacustrine Pleistocene stratigraphy of the Nihewan Basin. The Nihewan Basin is one of the most
intensively studied areas of human occupation in higher latitude areas due to the concentration
of early Pleistocene sites. However, for sites without an established geochronology correlation
proves difficult, as the nature of the sediments impedes accurate correlation. Using the
previously correlated site of Majuangou (MJG) it is hoped that this research will help correlate
the newly investigated site Shigou (SG) without the use of prioritising magnetostratigraphy.
Nonetheless, previous magnetostratigraphy dating of Majuangou (MJG) suggests a basal age
of 1.66 Ma, whilst biostratigraphy suggests a slightly earlier age between 2-1.8 Ma.

The micropalaeontological analysis revealed 13 different ostracod species that occur within
both MJG and SG. The ostracod Ilyocypris dominates the MJG section, whilst SG is dominated
by Leucocythere/Limnocythere. However, taxa including Heterocypris, Eucypris,
Fabaeformiscandona, Pseudocandona and Cytherissa lacustris, occur within both sections,
suggesting that there is an environmental relationship between the two sites. Microfossil and
macrofossil data have also allowed for a more accurate palaeoenvironmental reconstruction.
Results suggest that the palaeoenvironment was changeable. The ostracod analysis and results
confirm that the studied sites were part of a semi-stable aqueous environment.

Detailed sedimentary analyses include systematic lithological descriptions of both sites.
Asymmetrical ripple marks and cross bedding in both certain sections of MJG and SG provide
evidence of unidirectional flow. In contrast, symmetrical ripple marks (in both MJG and SG)
and one section of wavy concordant layers in MJG provide evidence of wave action. Both MJG
and SG show evidence of drying and flooding events, including carbonate concretions,
erosional surfaces, and thick sand bands including gravels. The sedimentological evidence
suggests that MJG was relatively stable, with one period of almost total desiccation, whilst SG
had several cyclical periods of drying and flooding throughout the section history. Preliminary
results show that there is the possibility of correlating MJG and SG using their sedimentary
features. However, further research will be required to determine the validity of this hypothesis.
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Sitthvad um segulmalingar a erlendu og islensku bergi

Leo Kristjansson

Jardvisindastofnun Haskoélans, Oskju, Sturlugotu 7, 101 Reykjavik

Blagrytis-hraunlagasyrpur islands hafa sérstodu vid rannsoknir & forn-jardsegulsvidinu (paleo-
geomagnetism). Annarsvegar eru tiltélulega fersk blagrytishraun mjég godur efnividur til slikra
rannsokna. Pau gefa nidurstddur sem eru samkvaemar innbyrdis og endurspegla svidid pegar
pau runnu, an pess ad dyran tekjabunad og seinlegar melingar purfi til. Hinsvegar hafa pessar
syrpur myndast nokkud samfellt i um sextan milljon ar. Svipadar syrpur sem einkum finnast &
6drum Uthafseyjum, na hver um sig yfir mun skemmri tima. Hér verda Gtskyrd nokkur atridi
par sem rannsoknir & segulmagni erlendra jardlaga hafa gefid annarskonar nidurstodur en
fengust & Islandi, eda peer verid tortryggilegar ad 6dru leyti.

- Self-reversals. A 6. aratug fyrri aldar var ordid ljost, ad berg var vida segulmagnad i
nokkurnveginn 6fuga att vid ndverandi jardsegulsvid. Sumir téldu petta stafa af "6fugri”
segulmdgnun jarnsteindanna. bad reyndist pé sjaldgeeft og kom ekki saman vid gogn hédan.

- Geomagnetic polarity time scale. J.R. Heirzler o.fl. birtu 1968 skema um pad hvenar
jardsegulsvidid atti ad hafa snuist vid sidustu tugi armilljéna. Petta var had mérgum agizkunum
um byggingu uthafshryggja. Kortlagning islenskra hrauna syndi um sama leyti, ad fyrrnefnt
skema veeri 6fullnagjandi. Ymsir litu p6 lengi & pad sem nakvaeman sannleik og gerdu m.a.
allslags utreikninga a pvi. Sidan hefur skemad verid endurbeett, en ekki naegilega.

- Size of surveys. Vida i heiminum eru ekki adstaedur til ad safna synum Ur meira en svo sem
10-20 berg-einingum & sama svadi. Sammalst var um ad sa fjéldi dygdi til Gtreikninga &
marktaekri medal-segulstefnu par, sem meetti svo byggja likon af svidinu & Til ad pessi
medalstefna virtist ndkveemari en ella, var gégnum ar 16gum, sem géfu jardsegulskaut & lagum
breiddargradum, sleppt i utreikningum. NU er byrjad ad vidurkenna pad sjonarmid sem
samreemist islenskum nidurstédum, ad badi medalgildi segulstefnunnar og flokt hennar purfi
ad reikna ar a.m.k. 200 I6gum. P& séu tekin med pau 16g sem traustlega syna fraviks-stefnur,
en reynt ad sigta burt augljésar endurtekningar sem stafa af hradri upphledslu hraunanna.

- Preferred paths. Um 1991 var stadheft, ad jardsegulskautid kysi ad ferdast milli
heimskautanna eftir vissum lengdarbaugum frekar en 6drum. Petta vakti mikla athygli og
umraedu um tengsl fyrirbrigdisins vid ymsa eiginleika jardar. Ekki vard vart vid slika
tilhneigingu i gégnum ar islenskum hraunlégum, og hun stafadi liklega af 1élegum efnivid.

- Ultra-rapid reversals. Arid 1985 var pvi slegid fram, ad stefna jardsegulsvidsins hafi breytst
um marga tugi grada & medan tiltekid punnt hraunlag i syrpu fra Miosen & fjalli i Oregon hafi
verid ad kolna. bad potti merk uppgdtvun, og birtust nokkrar itarlegar greinar henni til
stadfestingar. Aldrei hefur fundist neitt sambeerilegt i islensku bergi. Uppg6tvunin var svo loks
dregin til baka 2010, og ummyndun i hraunlaginu kennt um.

- Paleo-intensity. Astandi mala vid talkun upphitunar-tilrauna a gosbergi til ad meta styrk
fornsegulsvidsins var lyst i erindi & vor-radstefnu JFI 2013. bad astand er enn svipad.
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Nattaruva og loftslagsbreytingar i jardsogulegu ljosi

Ludvik E. Gustafsson

Otrateigur 18, 105 Reykjavik

I gegnum jardsdguna hafa loftslagsbreytingar valdid lifrikinu storkostlegum skada, sérstaklega
eftir ad sprenging vard i fjélfrumulifi fyrir um 550 til 600 milljonum ara. Adur hafdi aukning
surefnis i hafi og svo i gufuhvolfi valdid pvi ad margir einfrumungar dou ut eda neyddust til ad
halda sig framvegis i strefnislitlum eda -lausum afkimum yfirbords jardar. Nattaruva er pvi
bekkt fyrirbeeri ar sdgu lifsins & Jordinni.

Steingervingar lifvera hafa fyrst vardveist i jardlégum i einhverju magni eftir ad fjolfrumungum
for ad fjolga a tiltélulega stuttum tima eftir ofangreinda “lifssprengingu”. Jards6gunni var pvi
heaegt ad skipta eftir tegundum og tilvist steingervinga i lifaldir og timabil. Fornlifséldin hofst
med Kambriumtimabilinu fyrir um 542 milljénum ara. Stundum urdu umskiptin i lifrikinu svo
aberandi i jardlogunum ad akvedid var ad lata nyja lifold hefjast. Pad gerdist tvisvar, first fyrir
um 250 milljonum ara, pegar neer allar pekktar tegundir lifverur hurfu, og svo aftur fyrir um 66
milljonum é&ra pegar t.d. langflestar risaedlutegundir hurfu (nema fuglarnir) svo og allir
ammonitar. Lengi var talid ad breytingar & sjavarstoou eda myndun fellingafjalla veeri orsokin
fyrir Gtdauda tegunda, atburdir sem taka milljonir ara. Pad var ekki fyrr en med sifellt
nakvaemari aldursakvérdunum a sidustu 40 arum ad ljost vard a hve stuttum tima steingervingar
hurfu ar jardlogunum. bessar aldursédkvardanir og efnagreiningar i somu jardldgum bentu til
annarra orsaka fyrir hvarf lifvera. Pad maeldust snoggar loftslagsbreytingar, efni i gufuhvolfi og
i sjonum jukust eda minnkudu skyndilega og hitastig haekkadi eda leekkadi samtimis.

Tveer afdrifarikustu breytingar i lifrikinu urdu & mérkum fornlifs- og midlifsaldar annars vegar,
milli Perm og Trias timabila fyrir um 252 milljonum éra, og hins vegar & mérkum midlifs- og
nylifsaldar fyrir um 66 milljonum ara, a milli Kritar og Paleogentimabila. Meginorsokin i fyrra
tilfelli er i dag rakin til mikilla jardelda, basaltkvikugosa i Siberiu. Auk hrauna sem streymdu &
yfirbord jardar losnadi gridarlegt magn af koldioxidi (CO3) i gufuhvolfid, med tilheyrandi
haekkun hitastigs (5-10°C) i gufuhvolfi og stuttu seinna i hafi. Til vidbdtar kom til sirnunar og
surefnisleysis i sjonum sem margar lifverur poldu ekki. Hugsanlega hefur fall loftsteins eda
halastjornu & sama tima magnad ahrifin.

Svo gerdist pad fyrir um 66 milljonum &ra ad svipud basaltgos og foréum i Siberiu voru i gangi
& Indlandssvaedinu. A sama tima rakst einn steersti loftsteinn sidustu 1000 milljona ara & jordina,
10 til 15 km i pvermali, nanar tiltekid & Yukatanskaga i Mexiko (Chicxulub). Badir atburdir,
eldgosin og loftsteinninn, eru taldir hafa valdid adur opekktri nattiruva med Gtdauda margra
tegunda lifvera. Aftur er koldioxid eitt af hofudefnum sem kemur Gtdaudahrinu af stad med
mikilli haekkun hita i gufuhvolfinu og h6funum par sem pH stig leekkadi mikid og surefnisleysi
geroi vart vid sig, til viobotar vid allt umratio sem fall loftsteinsins skapadi.

A sidustu tvo hundrud arum hefur koldioxid i andramslofti aukist meira en & sidustu 800.000
arum. NU er meginorsokin rakin til losunar efnisins Ur bruna jardefnaeldsneytis, kola, oliu og
jardgass, sidan ionbyltingin hofst. pad stefnir ad 0breyttu ad astandi sem pekkist Ur jardségunni
og er ekki haegt ad lysa nema sem natturuva, eda eins og visindabladamadurinn Peter Brannen
hefur ordad pad: ,,But our current experiment — quickly injecting huge amounts of carbon
dioxide into the atmosphere — has in fact been run many times before in the geological past and
it never ends well. *
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Skorpubrad og jardhitakerfi Kroflu

Olgeir Sigmarsson

Jardvisindastofnun Haskola islands, 101 Reykjavik
Laboratoire Magmas et Volcans, Université Clermont Auvergne, France

Ekki er langt sidan borad var i kisilrika kviku, rhydlit, i megineldstdd Kroflu (IDDP-1).
Hugmyndir eru uppi um ad endurtaka leikinn medal annars til ad kanna umhverfi kvikunnar og
edli jarohitans. Litid sem ekkert er vitad um tilvist og dreifingu rhyolits i skorpunni en
borholugdgn syna allnokkud af storknudum grandfyrinnskotum af oOpekktum aldri. |
Kroflueldum kom ekkert af Kisilrikri kviku upp til yfirbords og adeins mjog litio i
Vitissprengingunni i upphafi Myvatnselda. bar & undan, eda fyrir 52 pdsundum &ra (K-Ar med
Cassignol adferdinni; Magonthier et al., 1992), myndadist rhyolitio i Hrafntinnuhrygg,
hugsanlega & sprungum tengdum 6skjumynduninni, og jafnvel enn fyrr, kisilrikar domur vid
jadar oskjunnar (Hlidarfjall, Krafla o0.s.frv.). Hahitinn a.m.k. i Hveragili kann ad vera tengdur
stadsetningu og myndun rhyoélits i skorpunni. Skorpubrad sem ris og myndar innskot kann ad
feera hita ad nedan og inn i jardhitakerfio.

Adalefnasamsetning rhyolits fra Kroflu er mjog einsleit og fellur naleegt lagmarks hitastigi
kvars-feldspats jafnveegis vid lagan prysing & fasamynd Qz-Ab-Or (,,Petrogeny‘s Residua
System®) sem er einkennandi fyrir alla skorpubrdd. Lag samsatuhlutfoll surefnis (O) og
périums (Th) benda til uppbraedslu & myndbreyttri basaltskorpu. Hrafntinnan Gr IDDP-1
holunni hefur aftur & moti gjorolikt 2°Th/22Th (0.97 +0.007; 2s) pvi sem meelist i gleri
Hrafntinnuhryggs (1.019 +0.010; 2s; gosgildi fyrir 52 p.ara: 1.09) en hid sama 2°Th/?*2Th og
meelist i 1jésum vikurmolum Vitis (0.955 +0.007; 2s). bvi ma &tla ad IDDP-1 kvikan sé hluti
af rhydlitinu sem gaus i Viti enda borholan ekki langt fra sprengigignum. Athyglisvert er ad
hvorug kvikan komst upp af sjalfsdddum, sa eldri purfti basaltinnskot en su sidari borun og
skolunarvatn. Utbreidsla rhyélitsins virdist pvi takmérkud; alltént er Hrafntinnuhryggur
myndadur vid gos & Olikri skorpubrad (med mismunandi Th samsatuhlutfoll) fyrir um 52 p.
ara.

Skorpubradin sem reis upp i gegnum jarohitakerfid og gaus undir jokli og myndadi
Hrafntinnuhrygg hefur liklega haft ahrif & jarohitakerfid. Geislavirkt ¢jafnveegi hefur verid
kannad i borholusvarfi Gr holum i nand vid Hveragil. Ojafnveegi malist & milli flestra efna i
238U kedjunni (38U # 24U # 2°Th # 2?Ra). Jardalkalimalmurinn Ra leysist Gt Gr berginu nedan
2000 m en sest til i ummyndunarsteindum ofan 1000 m. Eldri ségu méa lesa ar hlutféllum
(*U/2°Th) par sem oxad uranium leysist audveldlega upp i jardhitavokva olikt porium.
Borholusvarfid myndar jafnaldurslinu & grafi (3°Th/22Th) sem fall af (?*U/?2Th) og reiknadur
aldur er 75 £25 p. ar sem samsvarar aldri Hrafntinnuhryggs. Ef rétt reynist pa kann helsti
orkugjafi jarohitakerfisins ad vera tilfersla a hita med skorpubrad ad nedan. Hugmynd pessa
meetti sannreyna med frekari melingum & jarohitaummyndudu bergi Kroflu og ekki sist
aldursakvordunum a granofyrinnskotunum.
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Hlutafgosun Holuhrauns?

Olgeir Sigmarsson?, Séverine Moune? & Pierre-Jean Gauthier?

1 Jardvisindastofnun Haskéla islands, 101 Reykjavik, Iceland
2 Laboratoire Magmas et Volcans, Université Clermont Auvergne, CNRS, Campus
Universitaire des Cézeaux, 63178 Aubiere, France

Leysanleiki rokgjarnra efna i kviku reedst af samsetningu hennar, prystingi og hitastigi og
stjornar hann afgosun peirra i virkum eldfjollum. Almennt eykst hlutfallslegur leysanleiki
helstu efnasambanda i eldfjallagasi i basalti fra CO2, H20, S, Cl til F. Fyrstu prju sambdndin
mynda gasfasa baedi fyrir og i gosum en sidustu tvo adeins i og eftir gos. Gassynum var safhad
i byrjun oktéber 2014 pegar gasmokkurinn fell nidur med jordu og Ur adalgignum i byrjun mars
2015, orfaum dogum eftir ad gosi lauk. Samanburdur beggja synanna stadfestir afgdsunarréd
helstu rokgjornu efnanna.. Gosid i Holuhrauni einkenndist af mikilli kvikuframleidni og
umtalsverdu eldfjallagasi eda allt ad 10 Tg af SO.. Adalkvikuafgdsunin einkenndist af hau S/CI,
Oendanlega hau S/F vegna lags styrks fliors i gasmekkinum og umtalsverdri afgdsun &
snefilefnamalmum og -malmleysingjum (Gauthier et al., 2016; Gislason et al., 2015), sem hafdi
umtalsverd umhverfisahrif (llyinskaya et al., 2017; Stefansson et al., 2017). Engu ad sidur
meeldist allnokkud magn fluors i snjo sem fell umhverfis hraunid, og pad pratt fyrir lagan styrk
bess i adalgasfasanum.

Gas sem steig upp um sprungur i adalgignum skémmu eftir goslok einkennist af eftirfarandi
styrk helstu gastegundanna SO2, HCI og HF: 98-327(mg/m®), 55-107 (mg/m®) og 28-49
(mg/m3). Einkennandi eru mun lagri hlutfoll S/CI (1.4 +0.4), CI/F (2.0 £ 0.2) og pvi hétt hlutfall
F/S (0.4 £ 0.1) midad vid adalgasfasann i oktdber 2014 (eda 46 + 8, 11 £ 5 og ~0). Lagt
pungahlutfall S/CI (0.9-1.6) skyrist af fjorfaldri minnkun & brennisteinsafgdsun og sjéfaldri
aukningu afgosun & kléri midad vid adalgasfasann. Hatt hlutfall F/Cl bendir til ad 50 sinnum
meira flGor hafi leysts Ur leedingi eftir ad gosi lauk. Storknun og afgésun hraunsins skyrir pvi
hid haa gildi F i snj6 og &m sem runnu ofan af halendinu. Hraunsamsetning reyndist hin sama
allt gosid en afgdsun tengd storknun pess kann ad tengjast innri kvikuproun pegar purrar steindir
kristallast og afgangsvokvinn mettast m.t.t. sidustu rokgjornu efnanna. Vid pad myndast
lokagasfasinn sem rekur afgangsbrad upp ad hraunskorpunni og myndar s.k. adskilnadaraedar
(,,segregation veins®) um leid og sidustu rokgjornu efnin mynda modu a yfirbordi hraunsins.
Myndun sidasta gasfasans kann pvi ad tengjast breyttri kvikusamsetningu innan hraunsins vid
storknun sidasta vokvans og par med breytilegum uppleysanleika t.d. Cl og F i lokabradinni.
Annar moguleiki er ad afgdsun Holuhrauns s¢ deemi um hlutafgésun (,,fractional degassing*)
sem skyra ma med Rayleigh eimingarferli par sem uppleysanlegustu rokgjoérnu efnin afgasast
adeins sidast i eldgosinu.
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Seismic relocations and stress evolution in Olfus

Revathy M. Parameswaran?, Ingi Th. Bjarnason! & Bergpora S.
Porbjarnardottirt

Institute of Earth Sciences, University of Iceland, Reykjavik

The South Iceland Seismic Zone (SISZ) is a part of the Hengill triple junction in southwest
Iceland. The SISZ is an E-W transform zone, between the diverging plate boundary of the Mid-
Atlantic Ridge (MAR) and the currently most active on-land segment, the Eastern Volcanic
Zone (EVZ). However, a spreading segment parallel to the EVZ, the Western Volcanic Zone
(WV2Z), seems to have been rather inactive over centuries and more. The ~80-km-long E-W
feature displays a cumulative left-lateral motion while the numerous N-S faults that cut across
the belt show right-lateral faulting. Earthquake swarms in the Hengill area have shown an
interactive pattern with the Olfus region, the western part of the SISZ, which lies south of
Hengill central volcano, the southern part of the WVZ. One of the most recent and well-
instrumented instances of this interaction was following the ~M5 earthquake in Hengill in June
1998, when a ~15-km-long N-S swarm of earthquakes extended south towards the E-W Olfus
zone. The seismicity in Olfus displays an ~E-W trend coherent with the trend of the SISZ.
However, seismic data suggests the existence of smaller N-S striking faults that stitch across
the main E-W trending transform. This setting is ideal for the study of tectonic and geodynamic
interaction of an active volcano with its neighbouring regions. This is facilitated by a wealth of
seismic data recorded by the South Iceland Lowlands (SIL) network, managed and operated by
the Icelandic Meteorological Office (IMO). The first leg of this study uses SIL data from 1991-
1999 to constrain earthquake locations within the Olfus belt. The study applies the double-
difference (DD) relative location method formulated by Waldhauser and Ellsworth (2000). The
relocated earthquakes are employed to identify temporal and spatial trends that mirror or follow
the seismic activity in the Hengill region and to understand a transform zone in a nascent state
of development. The second part this study is to examine stress changes in Olfus between 1991-
1999, and compare these changes to the stress state of Hengill within the same time-window.
The Olfus dataset is divided into multiple temporal windows based on the growth of swarm
activity. The events within each time zone are relatively relocated with the DD method. These
spatially constrained earthquakes are then used to divide the area into grids depending on spatial
trends in seismicity. The focal mechanisms of these events are further used to compute the
principal stresses prevalent over each time window. A corresponding stress inversion is carried
out for events (raw data) in Hengill from 1991-1999, within identical time-windows. The stress
inversions are computed following the routines formulated by Martinez-Garzén et al. (2014)
and references therein. The results indicate that Olfus transformed from a partly normal/oblique
faulting regime to a purely strike-slip faulting region leading up to the 1998 Hengill earthquake.
This corresponds to visible changes in stress in the Hengill volcanic zone, while the area
immediately east of Hengill continually exhibits strike-slip faulting.
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Mapping of fractures within the southernmost part of the
Krisuvik fissure swarm, SW-Iceland

Pall Einarsson, Asta Rut Hjartardéttir and students of the courses
Tectonics and Current Crustal Movements in the Faculty of Earth
Sciences, University of Iceland 2018*

Institute of Earth Sciences, Sturlugata 7, 101 Reykjavik

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 exercise in Current Crustal Movements in 2018 was conducted within the
southernmost ~ 5 km of the Krisuvik 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 mapped fractures and faults were located in formations of different ages, both hyaloclastites
and postglacial lava flows. The southernmost part of the Krisuvik fissure swarm is located in
the ~2000 years old Katlahraun lava (Seemundsson et al., 2010), which is significantly
fractured, despite its young age. There, the vertical offset of the faults is generally less than 0.5
m. The fracture offsets increase northwards, at least partly due to their locations in older
formations. As an example, an ~3 km long westwards-dipping fault in Stéri-Hamradalur has a
vertical offset ranging from ~10 m in the southern part of the fault, to up to 20-25 m in the
northern part. Other mapped faults in the northern part of the study area had offsets ranging
between ~0.5 m and ~13 m. In the southernmost part, all the faults have a downward throw
towards the west, and appear to delineate the eastern boundary of a ~1 km wide graben, formed
during the same dike intrusion that formed the lava, and older dike intrusions.

*Andrea Bergpdrsddttir, Cathy Gonggrijp, Daniél Sonneveld, Diego Alberto Badilla Elizondo,
Elin Johanna Eriksson, Elliot Bruce Patterson, Emilie Lemaire, Felix KieRlinger, Gabriel
Galant Rodriguez, Genevieve Nadeau Bonin, Hakan Keith Hazzard, Ingibjorg bordardottir,
Jakub Jablonski, Janne Marie Scheffler, Julia Oosterwijk, Léna Rozanne Monnereau, Linus
Hine, Magdalena Baranowska, Maxime Bastien Perrin, Niclas Einert, Nicolas Levillayer,
Tania Beate Thomsen, Teresa Martinez Perez

Reference:

Seemundsson, K., Jéhannesson, H., Hjartarson, A., Kristinsson, S.G. and Sigurgeirsson, M.A., 2010.
Geological Map of Southwest Iceland. Iceland Geosurvey.
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Skonnud skjalftarit 1910-2010 a vefsidu

Pall Einarsson & Sigurdur Jakobsson

Jardvisindastofnun Haskélans, Sturlugétu 7, 101 Reykjavik

Opnud hefur verid ny vefsida, https://seismis.hi.is, par sem finna méa skjalftarit fra skjalfta-
melum 4 Islandi & timabilinu 1910-2010 og 6nnur ggn um jardskjalfta fra sama tima. Fyrsti
jardskjalftamaelir var settur upp & Islandi 1910 & vegum alpjodlegra samtaka skjalftafreedinga.
Pegar Vedurstofan tok til starfa voru skjalftamelingar eitt af verksvidum hennar. Malar voru
fair og fjolgadi haegt fyrstu aratugina, en a attunda og niunda aratug sidustu aldar fjoélgadi peim
ort og fleiri stofnanir komu ad malingunum. Gognin voru skrad & pappir og safnadist mikid af
slikum skjalftaritum, par til tolvur toku vid sem skraningarteeki upp ur 1990. Sidan 2010 hafa
allar skjalftamalingar verid tolvuskradar. Gamla skjalftaritasafnid er ad mestu til i s6fnum en
er illa adgengilegt til rannsdkna. Lauslega aeetlad telur pad um 300 000 pappirsrit. bar eru
frumgdgn um skjalftavirkni & islandi i heila 6ld. Hrint hefur verid af stad vidamiklu, fjégurra
ara verkefni ad skanna skjalftaritin og gera safnid adgengilegt & vefnum. Tilgangur verkefnisins
er tvipeettur: ad vardveita gognin og ad gera pau adgengileg til rannsdkna & hraeringum
jardskorpunnar & islandi. begar er blid ad skanna um 80 000 rit. P4 verkinu sé hvergi narri
lokid, midar pvi vel og pvi er timabert ad opna adgang ad afrakstrinum fram til pessa. Ad
verkefninu standa helstu stofnanir sem komid hafa ad s6fnun gagnanna i gegnum tidina, Haskoli
Islands, Raunvisindastofnun Haskodlans, Vedurstofa Islands, Landsvirkjun, Orkuveita Reykja-
vikur, Vidlagatrygging og Pjodskjalasafn Islands. Innvidasjodur Rannis styrkir verkefnid.
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New historical lava flow map for Hekla volcano, South
Iceland

G.B.M. Pedersen'?, Jorge Montalvo!, Pall Einarsson?, O. K. Vilmundar-
dottir®, F. S. Sigurmundsson?, J. M. C. Belart'*, Asta Rut Hjartardottirt, F.
Kizel>®, Rose Rustowicz!’ N. Falco®, G. Gisladottirt?3 & J.A.
Benediktsson®
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Recherche Scientifique (LEGOS-CNRS), Université de Toulouse, Toulouse, France

®Faculty of Electrical and Computer Engineering, University of Iceland, Reykjavik, Iceland

¢ Department of Mapping and Geo-Information Engineering, Technion-Israel Institute of
Technology, Haifa, Israel

" Department of Electrical Engineering, Stanford University, California, USA

8 Lawrence Berkeley National Laboratory, California, USA

Hekla volcano is known to have erupted at least 23 times in historical time (last 1100 years);
often producing mixed eruptions of tephra and lava. The lava flow volumes from the 20th
century have amounted 80% to almost 100% of the entire erupted volume (Pedersen et al.,
2018a). Therefore, evaluating the extent and volume of individual lava flows is very important
when assessing the historical productivity of Hekla volcano.

Here we present new maps of the historical lava flow fields at Hekla (Fig. 1) in a digital format
which can be accessed from https://emmirs.svarmi.is/map (Pedersen et al. 2018b). The maps
were produced at a scale of 1:2000-10000 using a catalogue of orthophotos since 1945,
acquired before and after each of the last five eruptions, combined with field observation of
stratigraphy, soil profiles, tephra layers and vegetation cover. The new lava flow maps
significantly improve the historical eruptive history of Hekla, prior to the 1947 eruption. The
historical lava flow fields from Hekla cover 233 km? and the lavas reach up to 16 km from
Hekla volcano. Flow lengths up to 20 km are known, though lava flows only travelled up to 8—
9 km from Hekla in the last 250 years. Identified historical vents are distributed between 0 and
16 km from Hekla volcano and vents are known to have migrated up to 5 km away from Hekla
during eruptions. Repeated eruptions outside of Hekla are mostly confined to two areas. One
area lies 4-8 km SSW of Hekla and another area is 2—-5 km NNE of Hekla.

We have remapped the lava flow fields around Hekla and assigned the identified flow fields to
16 eruptions. In addition, ca. 60 unidentified lava units, which may be of historical age, have
been mapped. It is expected that some of these units are from known historical Hekla eruptions
such as the 1222, 1341, 1510, 1597, 1636 and potentially even from the previously excluded
eruptions such as 1436/1439.

Pedersen et al. (2018a) Hekla volcano, Iceland, in the 20th century: Lava volumes, magma
supply and effusion rates, GRL, doi: 10.1002/2017GL076887.

Pedersen et al. (2018b) Historical lava flow fields at Hekla volcano, South Iceland. Jokull.
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Figure 1. Map of historical lava flow fields as they are exposed after the 2000 eruption. Historical lava fields of
unknown age are marked with X. Background shows hillshade from smoothed lidar DEM, with gaps filled with
TDX DEM.
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Chlorine isotope systematics in silicic rocks: Lessons from
Iceland

Eemu Ranta!, Seemundur A. Halldérsson?, Jaime D. Barnes? & Kristjan
Joénasson?®

Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland
2Department of Geological Sciences, University of Texas, Austin, USA
3Icelandic Institute of Natural History

Stable chlorine isotope ratios (reported as 53'Cl) can be used as a tracer of volatile sources in
basalts. In a recent study, Halldorsson et al. (2016) showed that the 5*’Cl variability in primitive
Icelandic basalts is controlled by mantle heterogeneity introduced by a component of recycled
oceanic crust in the Iceland mantle plume. However, the 5*’Cl values of three rhyolitic samples
included in that study range from -1.6 to +0.9 %o, superseding the range of 3'Cl values found
in the basalts. This puzzling discovery highlights the limited §*’Cl data available for silicic
rocks in general, which are often assumed to inherit the 83’Cl signatures of their parental melts.
The aim of this on-going study is to explore the chlorine isotope systematics in silicic volcanic
rocks. We present new 8°'Cl and §%0 data in a sample set that spans rhyolites and
corresponding intermediate rocks and basalts from rift, flank and off-rift settings in Iceland.

We find that the §%'Cl values of Icelandic rhyolites span a large range of -2.0 to +1.0 %o and are
generally shifted towards more negative values by up to -2.8 %o compared to basalts from the
same magma suites. Similar negative shifts are seen for both obsidians and tephras and in
volcanic systems from all crustal regimes. We show that the negative §*’Cl shifts can not be
explained by simple equilibrium degassing or fractional crystallization models, which lead to a
maximum &%'Cl shift of -0.5 %o. Furthermore, a lack of general correlation of §3’CI with either
3180 or chlorine concentrations indicates that crustal assimilation is not the cause of these
negative shifts. At present, the reason for the observed large isotopic fractionations in silicic
rocks remains enigmatic.

Our initial results caution against the use of 5*'Cl in silicic rocks as a source proxy. Instead, the
results emphasize that negative §%'Cl shifts seem to be an inherent part of rhyolite genesis and
appear to be indpendent of eruption type (effusive or explosive), crustal regime (rift, flank, off-
rift), degassing or fractional crystallization.

Reference:
Halldérsson SA, Barnes JD, Stefansson A, Hilton DR, Hauri EH, Marshall EW (2016) Subducted lithosphere
controls halogen enrichments in the Iceland mantle plume source. Geology 44:8
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Mantle heterogeneity in a tilted Icelandic plume - what we
can learn from trace elements in olivine

M. B. Rasmussen*!, S. A. Halldoérsson?, S. A. Gibson? & G. H.
Gudfinnsson?

! Nordic Volcanological Center, University of Iceland, Reykjavik, Iceland (*maja@hi.is)
2 University of Cambridge, Cambridge, UK

Basalts found in individual rift and off-rift systems in Iceland have unique isotopic and
geochemical characteristics, which appear to reflect geographically distinct source regions
beneath the island. This effect is possibly related to a zoned mantle plume with a change in the
dominant melting source lithology between rift and off-rift volcanism (eg., Kokfelt et al., 2006).
High-Fo# (high Mg to Fe ratio) olivine is usually the first mineral to precipitate out of a mantle-
derived melt, which makes it an ideal proxy for primary melt and source composition. Because
of this, many studies have turned to primitive magmatic olivine when addressing the issue of
mantle geochemistry in the source of oceanic basalts (e.g., Sobolev et al., 2007; Herzberg et al.,
2016; Thirlwall et al., 2006). These studies, however, suffer from a lack of extensive regional
coverage in Iceland, so the spatial and temporal resolution is very restricted.

Previous experiments (e.g., Yaxley and Green 1998) have shown that silicate-rich melts derived
from melting of a subducted oceanic slab could react with peridotite at depth, generating a
pyroxenitic lithology. As this lithology is more fusible than normal MORB-like peridotite, it
would melt deeper in the mantle. Based on these results and olivine data from Hawaii, Sobolev
et al. (2005; 2007) recommended the use of minor element concentrations in olivine to trace
the recycling of subducted slabs in the source of ocean island basalts (OIB). They suggested
that olivine precipitated out of pyroxenite-derived melts would have lower Mn and higher Ni
concentrations than what would be the case for dominantly peridotitic-derived melts, and that
these melts were best sampled at OIB locations with a thick lithosphere such as Hawaii.

We will investigate the source heterogeneity in the Icelandic mantle by studying 52 sets of
olivine crystals found in basalts covering the neo-volcanic rift and flank zones as well as older
Tertiary crust, in which we couple major and trace elements using high-precision in-situ
methods. Most samples have previously been analysed for 3He/*He which ranges from 6.7 to
47.8 RA, the largest span reported for any oceanic island (Hardardottir et al., 2018).

Our analysed olivine grains range in Fo# between 79.9 to 91.8 with limited intra-grain
variability and they appear to cluster according to regional or spatial constraints. Trace element
ratios measured in these olivine crystals (e.g., Fig. 1) suggest a mainly peridotitic, or MORB-
like mantle source dominating the melt generation in the rift-related volcanic regions (WRZ,
ERZ and NRZ), Orafajokull (OVZ) and Snzfellsness (SNS), while a greater pyroxenitic signal,
or Hawaiian-like chemical trait, is captured in olivine crystals from South Iceland (SIVZ),
which represents a propagating rift zone. The Tertiary sample collection appears to represent a
link between the two groups.
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Fig. 2 Trace element ratio and *He/*He variations in Icelandic olivine. 3He/*He data is from Hardardottir et al.,
2018. Figure from Rasmussen et al. (in prep.)

By combining these chemical tracers capable of tracing the presence of recycled crust in the
Icelandic plume with previously published *He/*He ratios, we see that greater dominance of
pyroxenitic-derived melts, as seen in olivine from SIVZ (low Mn/Zn, high Ga/Sc), is linked to
an incorporation of a high 3He/*He component (Fig. 1). However, this component is also visible
to various degrees in regions with dominantly peridotitic-derived melts, such as ERZ,
suggesting a lithological bimodal plume source. These results are best explained by the
Icelandic plume being tilted towards the North with central Iceland sampling the plume head,
generating high degrees of melting and overprinting any deeper derived pyroxenitic signature,
and SIVZ sampling deeper derived pyroxenitic melts, possibly along the stem of the plume. A
model like this is also supported by geophysical data, as was previously suggested by Shen et
al. (2002) based on tomography studies.

Based on the combined trace elemental chemistry and *He/*He ratios presented in Fig. 1, we
can therefore propose the presence of at least four chemically distinct mantle components in
the Icelandic mantle. These components are sampled to various degrees across the neo-volcanic
zones and can be categorised as follows: 1) A lithological bimodal plume component with high
3He/*He ratios sampled mostly in ERZ and SIVZ; 2) a DMM type peridotite with MORB-like
3He/*He ratios sampled in NRZ; 3) an enriched peridotitic component with MORB-like He/*He
ratios sampled in SNS and partially in WRZ; and 4) a peridotitic component with 3He/*He
slightly below MORB sampled at OVZ.
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The Hekla volcano is one of the most active volcanic systems in Iceland and its historical
eruptions have mainly been studied with tephra chronological studies, while very few studies
have investigated the effusive phase of these eruptions. We aim to extend the understanding of
the eruptive record at Hekla by studying some of the largest lava eruptions; the 1766-68 and
1845-46 eruptions, with the means of remote sensing (digital elevation models (DEM) and
orthophotos) and petrology. The 1947-48 eruption is also included in the study as a benchmark,
as this eruption already is extensively recorded and studied. The M.Sc. entails lava flow
mapping, estimation of average thicknesses and volumes combined with historical records to
unravel the emplacement history. Preliminary volume results from applying the planimetric
method to estimate lava thicknesses, give a volume of 0,451 km? for the 1845-46 lava flow field
and 0,641 km? for the 1766-68 lava flow field. Both have an uncertainty of 50%, which is due
to the method being limited to only measure lava thicknesses at lava flow boundaries.
Disregarding the uncertainty that comes with applying the method, it is the only method
available that can give an indication of the lava thicknesses and thus lava volumes. In addition,
this will be combined with a petrological aspect, which includes viscosity estimates, an analysis
of the geochemical evolution of the lava flows during the eruption, in order to constrain the
flow dynamics, magma composition and variability. Preliminary results show a variability of
the SiO, content within the same eruption, respectively a SiO, wt% range of 54,9-57,8 wt% and
54,0-57,2 wt% for 1766-68 and 1845-46. Thus, a final outtake from this project will give an
understanding of the effusive eruption behaviour and possible predicaments for future eruptions
from Hekla and/or other volcanoes of similar behavioural patterns and petrology.
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2 Vedursatofa islands Bustadarvegur 9, Reykjavik.

3 Svarmi, Arleyni 22, Reykjavik.

4 Jardvisindastofnun, Haskola islands, Askja, Reykjavik.

5 Landmeelingar islands, Stilliholt 16-18, Akranes.

6 Natturustofa Sudausturlands, Litlubra 2, H6fn, Hornafjoréur.

Ein af augljosustu umhverfisbreytingum sem rekja ma til hlynunar loftlags & islandi & 20. og
21. oldinni eru hréd hérfun og pynning a skridjoklum landsins. Afleidingar pessara hrodu
breytinga eru medal annars 6stédugar hlidar fyrir ofan skridjokla og einnig myndun jokullona
framan vio pa. Ef pessi proun mun halda afram eru likur & pvi ad stér skridufoll geti fallid &
skrigjokla og hugsanlega at i 16n peirra og orsakad skyndifl6d Gt l6nunum (Glacial Lake
Outburgst Floods — GLOF).

Arid 2014 gengu smalamenn fram & um 115 m langa sprungu & Svinafellsheidi, ofan vid
Svinafellsjokul, vestan til i Oraefajokli. Sprungan er stadsett i um 850 m had, um 500 m ofan
vid yfirbord jokulsins. Arid 2016 for rannsoéknahdpur & vegum Haskola islands og kortlégdu
og meldu sprunguna og settu nidur fastpunkta sitt hvoru megin a sprungubarminn. Sprungan
var ljosmyndud med flygildi arid 2016 og 2017 og landlikan gert.

Um vorid 2018 uppgotvadist mun lengri sprunga a nyjum loftmyndum fra arinu 2017
(Loftmyndir). Sprungan liggur skahallt upp hlidina nokkru nedan vid efri sprunguna. Vid nanari
kortlagningu sumarid 2018 sést ad haegt er ad rekja pessar tveer sprungur saman og er pvi um
ad reda eina sprungu med heildarlengd upp & um 1,7 km og ma rekja hana fra yfirbordi
jokulsins i um 300 m haed og upp i 850 m haed. Laegri hluti sprungunnar er stadsettur um 1,5 til
3 km fra naverandi jokuljadri og jokulloni. Gert er rad fyrri ad um 1 km? hlidarinnar i
Svinafellsheidi sé & hreyfingu og ef allt pad svadi fellur i einum atburdi pad ma gera rao fyrir ad
lagmarki 60 milljonir m? af bergi geti hrunid nidur.

Arid 2018 unni Hi og Vediurstofan ad pvi ad koma fyrir meliteekjum svo sem glidnunarmalum,
GPS stddvum og skjalftamalum umhverfis sprunguna og er svaedid nu vaktad 24/7 &
nattdruvavakt Vedurstofunnar.

I dag eru til 2 ara meelingar & glidnun sprungunnar og syna paer malingar ferslu upp a teepa 3
cm & pessu timabili. Gervihnattargogn (INSAR) syna einnig fram & ad greina ma formbreytingu
i hlidinni.

Aldur sprungunnar er ekki pekktur en gera méa rad fyrir ad hun hafi myndast einhver timan &
sidastlionum 10-15 arum, en sprungan er ekki greinanleg & loftmyndum fra arinu 2003.

Ljost er ad ef allt efnid sem er a hreyfingu i hlidinni fellur i einum atburdi pa mun pad vera eitt
af steerstu berghlaupum sem fallid hafa a sidustu arpasundum & Islandi.
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