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Heildarkornastaerd Oskju goss 1875, C-lag

Alma Gytha Huntingdon-Williams, Armann Hoskuldsson og Maria
Janebo

Jardvisindadeild, Jardvisindastofnun og Nordvulk, Haskéla islands, Sturlugétu 7, 101
Reykjavik (agh32@hi.is)

Eldgosid i Oskju arid 1875 er eitt af faum eldgosum sem einkennast badi af phreatopliniskum
og pliniskum fésum (Self og Sparks, 1978). Addragandi gossins og gosid sjalft var vel skrad af
sjonarvottum og asamt pvi var pykkt gjoskufalls skrad a naerliggjandi sveedum par sem gjosku
var ad finna en mikid gjoskufall atti sér stad & nordausturlandi. Pessi gogn gera okkur kleift ad
rannsaka virkni stroksins og plinisk og phreatoplinisk gos. Gosid i Oskju arid 1875 einkennist
af nokkrum breytingum eda tilfeerslum. pad finnast 6 fasar, fasar A til E, en af peim eru 3 adal
fasar, lag B (lagpliniskt), lag C (phreatopliniskt) og lag D (pliniskt) (Carey, Houghton og
Thordarson, 2009).

Sumarid 2016 var farid i prjar felt ferdir til halendis islands og til nordaustur lands. I fyrstu
ferdinni var farid & halendi islands (i kringum eldstodvarkerfi Oskju) og i seinni tveimur var
farid til nordausturlands. | pessum ferdum var gjosku synum fra C-lagi Oskjugoss (1875)
safnad. Gjosku synin voru tekin til pess ad vinna heildarkornastaerd gossins, Ut fra C-lagi. Eftir
s6fnun synanna var unnid ur peim med sigtun par sem sigtad var fyrir kornastaerdir -6 til <4 .
Finustu kornasteerdirnar eru greindar i sedigraph, en flest synin voru klofin vid 3® og a.m.k. 3
g synis latin til hlidar til pess ad greina i sedigraph. Hluti allra synanna var einnig sendur til
Genf i Sviss til pess ad vera ennfremur greindur i CILAS 1180 (laser particle analyzer).
Kornasterdar dreifingin leiddi i 1jos ad gjoskan vard finni pvi austar fra Oskju.

I verkefninu er verid ad setja fram ny gogn fyrir kornastzerdardreifingu C-lags fra Oskju gosi
(1875). Heildarkornasteerdin er tekin til pess ad aatla liklegar hamfarir eda dreifingu gjéskunnar
ef pad skyldi eiga sér stad gos sem svipar til gossins i Oskju arid 1875. Heildarkornastaerdin er
unnin med Voronoi tessellation adferdinni sem felst i stadbundni greiningu par sem fjarleegd
milli punkta er dkvedid med flotum. Verkefnid er unnid i gegnum Jardvisindastofnun fyrir
Alpjédaflugmalastofnun (ICAQO) en dsamt rannsoknum & Oskju er verid ad vinna gogn fra
Eyjafjallajokli, Kotlu og Oraefajokli.

Heimildir:

Carey R. J., Houghton B. F. og Thordarsson T (2009) Tephra dispersal and eruption dynamics of wet and dry
phases of the 1875 eruption of Askja Volcano, Iceland. Bull VVolcano, Springer-Verlag 2009.

Self S, Sparks RSJ (1978) Characteristics of widespread pyroclastic deposits formed by the interaction of silicic
magma and water. Bull Volcanol 41:196-212
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A New Insight for Detecting and Deriving Thermal
Properties of Active Lava Using Infrared Satellite during
2014-2015 Holuhraun Eruption, Iceland

M. Aufaristama, A. Hoskuldsson, |. Jonsdottir and T.Thordarson

Volcanology and Natural Hazard Group, Institute of Earth Sciences, University of Iceland,
Sturlugata 7, 101 Reykjavik, Iceland, Email: mua2@hi.is

Holuhraun is a lava field in the Icelandic Highlands, north of Vatnajokull which is the largest
effusive eruption in Iceland since the last 200 years, with an estimated lava volume of ~1.2 km®
covering an area of ~84 km?. Satellites based remote sensing commonly used as preliminary
assessment of the large scale eruption since it is relatively efficient to collect and process the
data. Landsat 8 infrared datasets (SWIR and TIR bands) were used in this study to determine
thermal structure of the eruption within Holuhraun. We develop a new spectral index called
Normalized Eruption Index (NEI) based on SWIR and TIR bands to set up temperature
threshold for active lava (vent, channel, and pond), hot crust, breakout and cold area. NEI shows
that active lava has value > 0.44 meanwhile hot crusts have value range from 0.10-0.43. This
threshold then applied in the dualband method to extract hot component temperature from the
lava. The preliminary result show hot crust has the temperature between 300°C — 599°C and >
600°C for active lava. NEI also give insight that the lava breakout has range of value 0.15-0.40
and temperature could reach > 800°C. According to this temperature we create assumption of
flow interior temperature to estimate Mrad and Mcony, then we solve for Ah (crust thickness of
lava flow). This study will give new insight for thermal monitoring of large areas eruption and
the topic still remains open for further study to derive multicomponent thermal structure in
order to get better analyses of lava flow emplacement mode and morphology.
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Rummalsbreytingar a Myrdalsjokli: 1960-2010

Agust bér Gunnlaugsson, Eyjélfur Magndsson, Finnur Palsson, Joaquin
M. C. Belart og Po6ra Arnadattir.

Jarovisindastofnun Haskélans

I pessum fyrirlestri verdur lyst peim breytingum sem urdu & l6gun og rammali Myrdalsjokuls
a halfri 6ld, seinni helmingi 20 aldar og fyrsta artug peirrar 21. Med pvi ad utbua haedarlikan
eftir loftmyndum sem teknar voru sumarid 1960 og bera pad saman vid hadarlikan sumarsins
2010 var haegt ad meta breytingar a I6gun og rummali jokulsins & pessu 50 ara timabili.
Haedarlikan sumarsins 2010 er gert eftir leysiheedarmelingum ur flugvél (Lidar). Vid gerd
heaedarlikans arsins 1960 var Lidar haedarlikanid haft til hlidsjonar til ad nakveemni nidurstadna
Veeru sem mestar.

Heildarrammalstap & timabilinu er -18,9 + 1,6 km® sem jafngildir -0,54 + 0,05 m af vatnsgildi
a yfirbordi jokulsins hvert ar timabilsins ad jafnadi. Inni & sléttunni yfir 6skju Myrdalsjokuls er
yfirbordsleekkunin ad medaltali um 20 m en leekkunin er mest um 150 m a peim skridjéklum
sem skrida til austurs, s.s. & Sandfellsjokli og Oldufellsjokli. Hop sporda skridjokla sem teygja
sig fra Myrdalsjokli er mest um 1,5 km & Sléttjokli, Sandfellsjokli og Oldufellsjokli. A pessum
50 arum minnkadi flatarmal Myrdalsjokuls um 75 km? eda um 12%.
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Hraun ur Bardarbungukerfi. Nofn, aldur, flatarmal, rammal

Arni Hjartarson

islenskar orkurannséknir

Bardarbungukerfid, p.e. megineldstddin Bardarbunga og sprungu- og eldstddvareinarnar ut fra
henni, teygir sig til sudvesturs um Veidivotn ad Torfajokulssveedinu og til noronordausturs um
Dyngjuhéls og nordur fyrir Dyngjufjoll ytri. Lengd pess er a.m.k. 210 km. Midja pess er &
maorkum Austurgosbeltis og Nordurgosbeltis og fra pvi hafa runnid hraun til beggja atta nanast
stranda & milli. A sudurstréndinni er bjorsarhraunid og fyrir nordan teygir Kinnarhraun sig Gt
Bardardal allt at undir Skjalfandafloa.

Hraun i Bardarbungukerfi, rédun eftir flatarmali
Aldur  bykkt Flatarm ROmm

Nafn BP m km km? Ref

pjorsarhraun THa 8700 26 967 25  Arni Hjartarson 2011

Barfellshraun THi 3200 14 485 7 Elsa G. Vilmundardottir 1977,
AH 2011

Bardardalshraun ~10000 18 444 8  Arni Hjartarson 2011

Flatahraun THd+e 7900 14 330 5 Elsa G. Vilmundardottir 1977,
AH 2011

Kinnarhraun ~10500 16 300 5  Arni Hjartarson 2011

Krepputunguhraun mérg ~ 6-9000 16 250 4 Guttormur Sigbjarnarson 1988

Sigoélduhraun THf 6200 17 230 4 Elsa G. Vilmundardottir 1977

Dyngjuhélshraun, allmérg 14 200 2,8  Guttormur Sigbjarnarson 1988

Frambruni ~1300 700 14 191 27 %igsnus o STPTEESer 61,

THc 8250 12 120 1,4  Elsa G. Vilmundardottir 1977,
AH 2008

Hagonguhraun >7000 15 100 1,5 Elsa G. Vilmundardéttir o.fl.
1999b

Holuhraun 2014-15 2 16 85 2,36  Jardvisindastofnun, feb. 2015

Brydjuhraun ~4000 12 60 0,7 Elsa G. Vilmundard. 1999 a&b

Flagdahraun >7000 12 60 0,7 Elsa G. Vilmundard. o.fl 1999a

Magnus A. Sigurgeirsson o.fl.
Sprunguhraun i Utbruna 2900-4500 10 50 05 2015

Trollahraun 1862 150 10 50 0,5 Elsa G. Vilmundard.o.fl. 1999
a&b
Askahraun >7000 12 42 0,5 Elsa G. Vilmundard.o.fl 1999a
Sylgjuhraun >7000 11 35 0,4 Elsa G. Vilmundard.o.fl 1999a
Jokulheimahraun >7000 10 30 0,3 Elsa G. Vilmundard. o.fl 1999
Raudholl >7000 10 25 0,2 Elsa G. Vilmundard.o.fl 1999a
Holuhraun 1797 20 10 23 0,2 %alg;“s A SIS @i
Haahraun-Botnahraun 8000 >20 >0,2 Elsa G. Vilmundard.o.fl. 1990
Skessuhraun >7000 10 10 0,1 Elsa G. Vilmundard.o.fl 1999a
Koldukvislarhraun ¢ 5100 Elsa G. Vilmundard.o.fl. 1999b
Kéldukvislarhraun b 5000 Elsa G. Vilmundard.o.fl. 1999b
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Koldukvislarhraun a 4900 Elsa G. Vilmundard.o.fl. 1999b
Veidivotn 1477 530 2,2 Guordn Larsen o.fl. 2013
Vatnadldur 870 1140 1,1 Guéran Larsen 1984
Eldstodvar f Magnus A. Sigurgeirsson o.fl.
Dyngjufjalladal >4500 2015
Grindahraun >7000 Elsa G. Vilmundard.o.fl 1999a
Grahraun >7000 Elsa G. Vilmundard.o.fl 1999a
Méadahraun Elsa G. Vilmundard.o.fl. 1990
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Myndin synir samband flatarmals og pykktar 16 sprunguhrauna. betta eru pau hraun sem hafa verid
pykktarmetin eda mald af vidhlitandi ndkvaemni.

Hvad hraunaframleidslu vardar er petta dflugasta goskerfi Islands. Jardfreedingar 4 ISOR og
aour Orkustofnun hafa unnid ad rannséknum og kortlagningu & pessum hraunum um aratuga
skeid. Eitt adaleinkenni peirra er storir og aberandi plagioklasdilar, oftast eru milli 5 og 15% af
ramtaki. Fra pessu eru po undantekningar. Allmoérg jardfreedikort i storum melikvarda hafa
verid gefin Ut sem samtals pekja mikinn hluta gosreinarinnar. Fyrsta kortid af pessum toga var
Tungnarhraunakort Elsu G. Vilmundardottur (1977) og nyjasta kortid er kort Magnusar A.
Sigurgeirssonar o.fl. (2015) af Odadahrauni. bad sem hér er sagt um hraun Bardarbungukerfis
er ad mestu grundvallad & pessum kortum. Vitad er um a.m.k. 32 hraun sem talin eru komin
upp i eldstodvakerfinu (sbr. t6flu). Medal peirra eru steerstu hraun landsins. Fimm peirra verma
topp 10 listann yfir vidattumestu hraun islands (Arni Hjartarson 2011). bad eru bjrsarhraunid
mikla, Barfellshraun i Landsveit (THi), Bardardalshraun, Flatahraun (THd) og Kinnarhraun i
Bardardal. EKKi er alltaf gott ad rada i steerdir hraunanna pvi sum hinna eldri eru ad miklu leyti
grafin undir yngri hraun og gosmyndanir. Pykkt einstakra hrauna er i flestum tilvikum aatlud
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steerd og allvioum skekkjumorkum h&d. Til ad undirbyggja petta mat hefur verid gert
vidmidunarlinurit sem synir samband pykktar og flatarmals & islenskum sprunguhraunum.
Linuritid byggir & upplysingum fra 16 hraunum par sem pykkt og flatarmal eru seemilega pekkt
(mynd 1). No6fn hraunanna sudvestan Vatnajokuls eru langflest runnin frd Elsu G.
Vilmundardéttur. Hraunandfn nordan jokulsins eru af fjolbreyttari uppruna.

Heimildir:

Arni Hjartarson 2008. Vatnsvernd og grunnvatnsstraumar i Landsveit. ISOR-2008/061

Arni Hjartarson 2011. Vidattumestu hraun islands. NattGrufradingurinn 81, 37-49.
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Sprungusveimar Vesturgosbeltisins

Asta Rut Hjartardéttirt, Pall Einarsson?, Sigurlaug Hjaltadéttir:2, Sigridur
Bjorgvinsdéttirt, Kristin Vogfjérd? og Joaquin Mufioz-Cobo Belart!

! Jardvisindastofnun Haskéla islands
2Vedurstofa Islands

Vesturgosbeltid er um 120 km langt og um 40 km & breidd. Rekhradi par er mun laegri en a
ymsum 6drum gosbeltum islands, eins og til demis i Nordurgosbeltinu. pvi gefst par tekifeeri
til ad kanna ahrif rekhrada a sprungumyndun & natima. Sprungur Vesturgosbeltisins voru
kortlagdar med mikilli ndkveemni eftir loftmyndum og hadarlikdnum, og I6dréttar feerslur &
misgengjum meldar i hadarlikbnum. Par sem toéluverd jardskjalftavirkni er einnig i
Vesturgosbeltinu voru jardskjalftar neerri Prestahnuk endurstadsettir med vixIfylgniadferd
(afsteedar stadsetningar). bannig komu i ljés virkar sprungur & pvi svaedi sem skjalftavirkni
hefur meelst & fra arinu 1991 til mids arsins 2014.

A Vesturgosbeltinu eru nokkur sprungukerfi. I sudur- og midhluta pess ma finna sprungusveima
Hengilsins, Hromundartinds og Prestahniks, en einnig sprungusveim Grimsness sem er styttri
og 6ljo6sari en hinir sprungusveimarnir. Skilin & milli pessara sprungusveima eru p6 misskyr. i
nordurhlutanum er sprungusveimur Hveravalla og sprungusveimurinn & Kili, en hann hefur
skorid Kjalhraun og hefur pvi augljoslega verid virkur eftir ad pad hraun rann snemma & natima.
A Arnarvatnsheidi ma finna sérstztt sprungukerfi med austur-vestur stefnu sem hefur verid
virkt & natima. Pad liggur i beinni stefnu vid skjalftasveedid sem vard virkt i
Borgarfjardarskjalftunum arid 1974 og pvi mé leida ad pvi likum ad pad kerfi tengist pvi kerfi
sem olli peirri jardskjalftahrinu. Sprungusveimur Hengilsins endar snégglega i Skjaldbreid. Pad
virdist vera algengt & Islandi ad sprungusveimar endi i dyngjum. Landslagshad geti hafa haft
pbau ahrif ad gangainnskot hafi stodvast eda farid a meira dypi og pvi valdid minni
sprungumyndun. Slikt virdist hafa gerst i gangainnskotinu fra Bardarbungu arid 2014.

Nidurstodur sprungukortlagningarinnar med endurstadsettu jardskjalftunum voru bornar saman
vid nidurstodur yfirbordskortlagningarinnar og ber stadsetningum sprungnanna og sprungu-
stefnum vel saman. Margir jardskjalftanna sem voru endurstadsettir attu po upptok sin undir
jokli par sem ekki var hagt ad sja yfirbordssprungur. Sprungustefnur peirra voru svipadar
stefnum peirra sprungna sem saust med yfirbordskortlagningu.

péttleiki sprungna i sprungusveimum i nordurhluta Vesturgosbeltisins er jafnan minni en i
sudurhlutanum, par sem sprungupéttleiki er vidast mikill. Hugsanlega stafar pessi munur af
minni rekhrada nordan megin heldur en sunnan megin i gosbeltinu. Sprungur &
Vesturgosbeltinu stefna oftast i nord-nordaustur. P6 méa finna sprungur med 6drum stefnum,
adallega nordan til i gosbeltinu. Par virdist pvi vera oreglulegra spennusvid heldur en i sydri
hluta pess. Ef rekhradi er laegri nordan til i beltinu heldur en sunnan til ma etla ad
spennubreytingar vegna breytinga & fargi Langjokuls hafi hlutfallslega meiri ahrif & spennusvid
jardskorpunnar. Petta geeti hugsanlega valdid 6reglulegri sprungustefnum nordan megin i
gosbeltinu. Ahrif flekahreyfinga veeru pvi meiri sunnan megin og myndu pannig valda
reglulegri sprungustefnum par.
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A Bayesian reanalysis of fifty years of precision levelling in
the Askja caldera: 1967-1972 inflation of the central shallow
magma chamber followed by continuous deflation from
1983 to the present

Talfan Barniel?, Freysteinn Sigmundsson! and Erik Sturkell®

! Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland, Iceland
2 |celandic Meteorological Office, Reykjavik, Iceland
3 Department of Earth Sciences, University of Gothenburg, Sweden

A precision levelling line was installed on the eastern side of the Askja caldera in 1966, five
years after the emplacement of the basaltic Vikrahraun in 1961, to monitor post eruptive
deflation and look for any indication of magma recharge. The line was installed on the stable
surface provided by the new lavas, and was progressively expanded from an initial 12
benchmarks in 1966 to 35 in 1989. With the exception of a brief hiatus between 1973 and 1982,
the line has been resurveyed every year. After an initial complex period of inflations and
deflations, the caldera settled into a pattern of slowly waning subsidence starting no later than
1983, which is unique globally in its duration and magnitude, and notable for being unperturbed
by numerous nearby magmatic events. This pattern of subsidence is spatially stable, and GPS
and InSAR data available from the 1990s revealed 80% could be attributed 3 - 3.5 km depth
source under the north east shore of Oskjuvatn, with the remainder accounted for by a deeper
source under the caldera center and deflation sources along the fissure swarms. However, the
earlier 1966-1983 period of inflations and deflations remains enigmatic. The pattern of vertical
deformation indicates the presence of multiple sources, however the limited extent of the early
levelling line and the common statistical techniques in use at the time prevented any strong
conclusions being drawn. Here we reanalyse this dataset as a whole using a modern Bayesian
Monte Carlo Markov Chain approach and integrate constraints from modern geodetic
techniques to better resolve magmatic activity after the Vikrahraun eruption. We modelled the
deformation using a Mogi point source, and by grouping periods with similar deformation
patterns together we are able to ascribe the inflationary periods to the shallow central source.
Assuming this source has not moved, we can then add priors on the source location from
modern geodetic studies and retrieve the history of deformation from this source extending back
to 1967. This reveals an initial period of uplift of 0.5 £ 0.1 m directly above the source between
1967 and 1972, which is consistent with continued shallow intrusion of magma post 1961, but
which failed to erupt. Post 1983, the source deflates, reaching a net subsidence of 2.6 + 0.4 m
by 2016.
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Monitoring of a potentially hazardous slope on
Svinafellsheidi, SE Iceland

Daniel Ben-Yehoshua!3, borsteinn Seemundsson? and Victor Pajuelo
Madrigal®

L University of Iceland, Faculty of Earth Sciences, Reykjavik, Iceland,
2 University of Iceland, Department of Geography and Tourism, Reykjavik, Iceland,
3 Svarmi ehf.

In the summer of 2014 a 110 m long fracture was reported from a cliff on Svinafellsheidi, SE
Iceland. Aerial imagery from 2003 shows no signs of the fracture. In reaction to these
observations this project was initiated to assess whether the fracture indicates potential rock fall
hazard onto the touristically active Svinafellsjokull below in combination with the evaluation
of a new method of applying an UAV for slope monitoring. During the course of the project
conduction a high-resolution 3D-Mesh and orthophoto-mosaic were generated from the UAV
data. This enabled a close observation and the identification of multiple large fractures in the
previously unknown vertical and partly overhanging cliff. Field observations and drone data
show that a highly fractured basalt layer of a thickness of 30-80 m lies on top of thick
Maoberg/Hyaloclastite successions. Furthermore, an absolute minimum volume of
approximately 200.000 m3 was calculated. In combination with newly installed ground
measuring points this dataset will serve as important baseline data for further drone monitoring
of the target area in coming years.
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Reappraisal of the tectono-volcanic structure of eastern
Iceland: implications for crustal accretion and evolution of
Iceland since the middle Neogene

Birgir V. Oskarsson*" and Morten S. Riishuus?”

I Nattarufraedistofnun islands — Icelandic Institute of Natural History
2 Jardfengi — Faroese Geological Survey
* Formerly at the Nordic Volcanological Center, University of Iceland.

The completion of a unified geological map in 1:100,000 of the areas from Berufjérdur to
Lodmundarfjérdur and volcanological studies of six lava groups (Oskarsson and Riishuus,
2013; 2014; Oskarsson et al., 2017), resulted in new conjectures about crustal accretion
dynamics in eastern Iceland during the middle to late Neogene.

The geological map shows three exhumed volcanic systems that each includes a dike swarm
and a central volcano, and partially exposed systems offshore. Isopach maps show
interdigitation of the lava groups and tuffs between the Reydarfjordur volcanic system and the
Breiddalur-Thingmuli volcanic systems, indicating contemporaneous volcanic activity in these
systems. Temporal reconstruction of the volcanic systems from the isopach maps show that
each system began with a flood basalt phase of regional tholeiitic lava flows, and terminated
with a central volcano phase producing localized tholeiitic and evolved lavas along with a phase
of regional olivine basalt groups. During sporadic rifting events magma mobilized crystal
mushes stored in the crust, resulting in groups of porphyritic lava. Geochemical profiles through
these systems depict a gradual enrichment in total alkali and incompatible elements towards the
central volcano phase. The most enriched flows have a transitional affinity; a characteristic
shared with the neovolcanic flank volcanic belt and propagating rift. The flood basalt phase
generated extensive fields with simple (tabular) flows with plane-parallel stratification,
indicative of effusive events of large magnitude, many exceeding known large-scale Holocene
eruptions as Laki fires. Effusive volcanism in the Reydarfjorour system and in the volcanic
centers north of Lodmundarfjordur mostly ceased after the eruptions of the Holmar and Grj6ta
olivine basalt groups at ~10.9 Ma, and gradually volcanism migrated towards south
(Alftafjordur volcanic system) and west (Breiddalur-Thingmuli volcanic systems). This
changed burial dynamics creating an asymmetry in crustal buildup, and an abrupt transition in
the regional dip from 2-4° W-SW north of Seydisfjorour to 5-8° SW south of Seydisfjorour
toward Berufjordur. The lava pile north of Seydisfjordur that escaped extensive burial are
mostly devoid of zeolites, while areas to the south display regional zeolite alteration reaching
the mesolite-laumontite zone.

We argue that the tectono-volcanic structure exposed in the middle Neogene lava piles of
eastern Iceland is a ~50 km wide volcanic belt that erupted flood basalts and ignimbrites in a
flank setting located east of the main paleo-rift zone. The regional Snafellsnes-Hunafloi
synclinal structure in western Iceland is interpreted as a main rift zone at 15-7 Ma. This,
however, leaves a wide gap (the central highlands) toward the paleo-flank volcanic belt in
eastern Iceland. Some workers have envisaged this land to represent a captured oceanic crust
(e.g. Martin et al. 2011), however we suggest this area to be the location of the main ridge from
the depleted geochemical signature west of Thingmuli, likely the Kolbeinsey ridge and a proto-
NVZ.

The southwestward migration of volcanism and burial with length-shortening of the volcanic
belts west of the Reydarfjordur system, we interpret as the emanation of a change in the

12
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underlying thermal regime of the mantle with a transfer in the locus of volcanism to the
southwest. A transform fault (proto Tjornes Fracture zone) was suggested in the
Lodmundarfjordur area to account for the unconformity in age in northeast Iceland (Martin et
al., 2011), but the fault cannot be located by field mapping.

For these reasons, we introduce a geodynamic scenario with a (chemo)-thermal mantle anomaly
that was more pronounced in the Neogene, explaining flood basalts in a wider belt of flank
volcanism (Fig. 1). In this model, the gradual enrichment of the flank systems reflect a declining
mantle anomaly working in conjunction with rifting accompanied by crustal thickening and by
the shutdown of the peripheral volcanic systems. The asymmetric buildup and quasi-concentric
isochrons in Iceland fit well into a model of a declining mantle anomaly to its current location
under Vatnajokull and the multiple dilatation sources in a wider volcanic belt can explain the
problem of excess spreading as well as the large number of exhumed volcanic centers in
Neogene terranes.

a b c d

Il @ ¢

R

Figure 1 General concept of the tectono-volcanic relationship between the mantle anomaly and the spreading
ridge. A) Crustal accretion at a spreading ridge (red stipple line) with symmetric magnetic anomalies. B) Crustal
accretion at the spreading ridge with a mantle anomaly (circle). Additional flank volcanic zones form in the
anomaly to accommodate higher magma production rates (black stipple lines). C) Possible deformation pattern
of volcanic zones within the anomaly and spreading ridge induced by differential movement of the anomaly and
the spreading ridge and a westward lithospheric drift (big arrow). D) The configuration of the mantle anomaly
and extinction of the flank volcanic zones following decline and contraction of the mantle anomaly (circles) with
a superimposed westward drift of the overlying lithosphere.
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The magma discharge and the volume of lava erupted
during the 2014-15 eruption on Dyngjusandur, North
Iceland as determined by ground-based and satellite-
derived measurements

E. Bonny!?, T. Thordarson®*, R. Wright!, A. Hoskuldsson® and I.
Jonsdottir3

! Hawai'i Institute of Geophysics and Planetology, University of Hawai‘i at Manoa, Honolulu,
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2 Department of Geology and Geophysics, University of Hawai‘i at Manoa, Honolulu, HI

% Faculty and Institute of Earth Sciences, University of Iceland, Reykjavik, Iceland

* Presenter underlined

The August 31% 2014 to February 27" 2015 lava-producing eruption on Dyngjusandur
produced a lava flow-field with an area of 84 km2 and a bulk volume of 1.45 km? as determined
from post eruption approximately 1-m-resolution digital elevation model (DEM). This volume
is equivalent to 1.2 km® when calculated as dense rock. This volume makes the eruption at
Dyngjusandur the largest eruption in Iceland since the Laki flood lava eruption in 1783-4
(volume, 15 km?; area, 600 km?; Thordarson and Self, 1993). As such, this event provided the
volcanological community with an excellent opportunity to observe and study the formation of
moderate-size basaltic lava flow-field that was emplaced on effectively flat ground (<0.1°
slope). One of the fundamental eruption source parameters is the lava effusion rate. Accurate
constraint of lava effusion rate is important for calculations of volumetric growth of the lava
flow field. It is also important for understanding the link between magma discharge and styles
of eruption, including lava emplacement processes (Wadge 1981, Harris et al., 2000). It is also
a critical input parameter for lava flow models (Wright et al., 2008) and thus underpins
evaluations of hazards and risks. Here, we compare and combine data from the MODerate
Resolution Imaging Spectroradiometer (MODIS) using the method of Harris et al. (1997) with
in-situ ground-based measurements on the growth of the lava flow field to establish the time-
averaged discharge rate (TADR) for the duration of the eruption. The reconstructed discharge
shows an unexpected trend with a pulsating increase in discharge peaking on day 20 of the
eruption (320 m®/s) and a second more gradual and broader increase and decrease in effusion
between mid-October and early December, peaking at 150 m®/s in mid-November (Fig. 1). The
combined ground-based and satellite-based data set yields a total erupted magma volume of
about 1.2 km?, a value that is in good agreement with the above given DRE volume derived
from DEM of the lava flow field.
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Figure 12: TADR for the 2014-15 eruption at Dyngjusandur constructed by merging the data sets from space- and
ground-based measurements (green line) The moss-green bars show the ratio of saturated pixels in Band 31 over
the total amount of anomalous pixels detected by MODIS.
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High resolution study of clinopyroxene zonation and its
relationship to magma storage conditions from the
Hamragardaheidi Ankaramite mine, S- Iceland

Bryndis Yr Gisladéttir and Eniké Bali

Faculty and Institute of Earth Sciences, University of Iceland

Pyroxene phenocrysts in alkali basalts are important source of information in magmatic
systems. They record e.g. pressure and temperature of crystallization and magma mixing
processes predating volcanic eruptions.

In this contribution we present the first results of a high resolution study on clinopyroxene
zonation patterns and related processes from the Hamragardaheidi quarry in Eyjafjoll. We also
attempt to estimate the pressure and temperature of these processes and present an alternative
way to use clinopyroxene-melt thermobarometer in the absence of glassy groundmass or melt
inclusions.

Clinopyroxenes in this rock are augites with variable Mg# (57-82), Al.O3 (0.027-22.01); TiO>
(0-10.62), and Cr203 (0-4.17) contents. Zonation is common in all phenocrysts, where the Mg#,
Al-, Ti- and Cr-contents vary significantly from core to rim. Furthermore, sector zoning is
common both in the cores and the rims of phenocrysts. In several pyroxenes multiple zones
have also been observed, where zonation is reverse form core to the first rim, and normal
between rims (Fig.1). This observation is interpreted as the result of magma mixing where a
new magma entered the magma chamber was richer in MgO and Cr.O3 than the one from which
the pyroxenes cores started crystallizing.

In order to estimate the depth of crystallization and magma mixing we used the newly
developed clinopyroxene-melt thermobarometer of Neave and Putirka (2017). This
thermobarometer needs both clinopyroxene and a liquid composition as input parameters. The
groundmass of the ankaramite however can only be in textural and chemical equilibrium with
the outermost rims of these pyroxenes. Therefore, we modeled reverse fractional crystallization
of the average groundmass composition by the Petrolog 3.1 program package of Danyushevsky
and Pletchov (2011). We calculated melt compositions along a crystallization path in 1 kbar
intervals and matched the “model melt” compositions to the clinopyroxene compositions
following the equilibrium criteria described by of Neave and Putirka (2017).

Our preliminary results suggest that in single minerals the cores and inner rims (which represent
the reverse zoning) form in similar (high) pressure and temperature environment. In contrast
the outermost rims represent lower crystallization pressure environment forming probably
during the eruption. The cores and inner rims of individual minerals cover a relative large
pressure range, in the most representative crystals this corresponds to 9 to 12 km depth.

Future work: As few of the studied pyroxenes contain melt inclusions our next step will be to
verify this pressure and temperature calculation method. We shall compare pressure and
temperature estimates derived from melt inclusion-pyroxene and “model melt”-pyroxene pairs.

Acknowledgements: Gudmundur H. Gudfinnsson for his assistance during microprobe analyses
and Atli Hjartarsson for the preparation of thin sections.
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Figure 1: A chemical map of a Pyroxene grain taken by the electron microprobe at the Earth
Sciences, HI. Collection of X-rays of a particular wavelength generates a chemical map by scanning across the
sample. The color represents the element observed. Bright colors mean high concentrations of the given element,
dark colors mean low concentrations. A: Aluminum. B: Titanium. C: Iron. D: Chromium.
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The crustal xenoliths of the Hamragardaheidi ankaramite
mine, S-Iceland

Bryndis Yr Gisladéttir, Viktor Por Georgsson and Eniké Bali

Faculty and Institute of Earth Sciences, University of Iceland

Xenoliths derived from the upper mantle or deep crust are common in alkaline mafic magmas
all over the World. They provide us with direct information on the composition, structure,
stratigraphy as well as the physical properties of mantle and crust below the given area.

Xenoliths representing the deeper part of the Icelandic crust have been rarely reported so far.
The only locality where these xenoliths were studied in details are from the Hengill VVolcanic
System in the Western Volcanic Zone (Gurenko and Sobolev, 2006, and references therein).
The crustal xenoliths of Hengill have been classified as gabbros and composed of
plagioclase+clinopyroxenexminor olivine and/or spinel. They are regarded to be the
crystallisation products of mafic melts at ~350 MPa pressure corresponding to approximately
10 km depth (Gurenko and Sobolev, 2006).

Here we report the first results on a set of xenoliths collected from the Hamragardaheidi
ankaramite mine of Eyjafjoll. This ankaramite mine is remarkably rich in various xenoliths
which all represent the crust below Eyjafjoll.

Based on textural features we distinguished three major rock types. These are the following:

1) Olivine-free gabbros: they are mostly composed of a cluster of euhedral to subhedral
plagioclase and pyroxene crystals showing subhedral equigranular to subophitic texture. In
these samples the grains of both clinopyroxene and plagioclase are large, with sizes ranging
from 0.5 — 13 mm in length, with the most common grain size between 2-4 mm. The relative
proportion of minerals varies between samples. However, on an average the plagioclase is about
65 Vol% of the samples while the clinopyroxene takes 35 Vol%.

2) Olivine gabbros: they are composed of subhedral to anhedral grains of olivine, pyroxene and
plagioclase. The grains in this gabbro are smaller than in the olivine-free gabbros with the most
common size between 1-3 mm in length. In these samples the clinopyroxenes cluster into thin
veins crosscutting the xenoliths. These clinpyroxenes commonly surround the other mineral
phases in the xenolith forming a poikilitic texture. The relative proportion of the minerals is:
plagioclase 70 Vol%; clinopyroxene 22 VVol% and the olivine 8 Vol%.

3) Troctolites: they contain euhedral and subhedral plagioclase and olivine crystals with small
amount of clinopyroxene. The first two minerals are at average ~1-2 mm in length with no
preferred orientation or layering. They show cumulate and poikilitic textures while the
pyroxene is an intercumulus phase. Melt inclusions are fairly common in the plagioclase and
olivine crystals.

Chemical composition of mineral constituents are shown in Table 1. There is a significant
overlap in mineral composition among the different rock types. All minerals in the troctolite
and olivine gabbros have remarkably similar compositions, whereas the olivine-free gabbros
have slightly lower Mg#, Al,O3 and Cr>O3 contents compared to those in the other rock types.
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Rock type Clinopyroxene Olivine Plagioclas Spinel
e
Mg# Al2O3 Cr203 Forsterite Anorthite Cr203
Ol-free 74.2(25) |3.64(1.0) |0.14(0.17) | - 73.6 (8.6) -
gabbro
Ol gabbro 77.4(2.0) |4.6(1.0) 0.35 (0.2) 76.7 (1.4) 76.6 (8.1) | n.a.
Troctolite 76.4(29) [3.97(1.4) |0.25(0.3) 77 (1.6) 78.7(4.1) |20.2(11)

Table 1: Average composition of the cores of various mineral phases in the xenolith types of Hamragardaheidi.
Numbers in parenthesis are 1sigma standard deviation. Ol-olivine, n.a.- not analysed.

We have carried out preliminary thermobarometric calculations using the methodology
described by Gisladottir and Bali (this volume). For these calculations, we used the most
representative pyroxene compositions of the xenoliths. These preliminary results show that
olivine-free gabbros formed between 130 and 440 (£150) MPa and, 1140 +45°C. The olivine
gabbros crystallised from a somewhat more primitive magma (Mg#~50) at 440 (£150) MPa
and, 1170+45 °C based on three xenoliths. The troctolite formed at 440 (x150) MPa and,
1150445 °C.

These preliminary results show that the troctolite and the olivine gabbros are derived from the
same depth of 12-13 km. We conclude olivine gabbros might be the products of multiple melt
injection. In the second step the originally troctolitic material was enriched in pyroxenes along
cracks. Olivine-free gabbros are common in the entire crust from close to the surface down to
at least 13 km, where partially they might be interlayered with troctolites.

Acknowledgements: Guomundur H. Gudfinnsson for his assistance during microprobe
analyses and Atli Hjartarsson for the preparation of thin sections.
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Jardfraedi og jardfraedigardar i Kina

Brynhildur Magnusdottir

Landbunadarhaskadlinn & Hvanneyri

Kina er stort land med jardsogu sem spannar nanast alla jardsoguna. Vegna politiskrar lokunar
Kina til skamms tima og vegna pess ad kinverskir visindamenn eru gjarnir a ad birta nidurstoour
sinar eingdngu & kinversku, er jardfraedi og hin fjolmorgu jardfreedifyrirbeeri landsins illa pekkt
a vesturlondum. bad sem finnst a veraldarvefnum um jardfraedi Kina er sémuleidis brotakennt
0g midast helst vid ferdamenn.

Medan eg var vid skiptinam i Ningbo haskola veturinn 2015 - 2016 heimsotti ég tvo
jarofreedigarda og vid pad kviknadi hja meér ahugi a ad reyna ad koma saman einhverju
heildsteedu yfirliti yfir jarofredi landsins og skoda betur pessa skemmtilega uppsettu
jarofreedigarda peirra og pvi vard til ritgerdin um jarofreedi og jardfraedigarda i Kina og eru
helstu atridi Ur peirri ritgerd kynnt til ségunnar & pessu veggspjaldi.

Berggrunnur Kina er ad mestu Ur setbergi af ymsum gerdum og spannar allt fra pvi ad vera
myndadur & seinni hluta fornlifsaldar til pess ad vera myndadur a nutima. Vegna flekahreyfinga
hefur pessi gamli berggrunnur ordid fyrir ymsum hremmingum i gegnum tidina, og er hann pvi
margbdggladur og uppbrotin, med fjallgéroum og hasléttum, og med fjélda setleegda sem
margar hverjar innihalda hrdoliu og i sumum tilfellum jarchita.

Jardskjalftar eru tidir & hinum fjélmorgu brotflétum i landinu og mannskadasti jardskjalfti
sogunnar vard arid 1556 i Shaanxi héradi, en i honum létust 830.000 manns, en talid er ad
skjalftinn hafi verid um M 8,25. Langflestir jardskjalftana eiga sér stad i tengslum vid
upplyftingu Himalayafjallana og & flekamo6tunum vid Taivaneyju.

Eldvirkni pekkist i Kina, p6 ekki sé han fyrirferdarmikil. NG um stundir eru 10 - 15 virk eldfjoll
i landinu. Langmesta eldvirkni er ad finna i nordausturhluta landsins. Par & landamarum Kina
og Nordur-Koreu er ad finna eldfjallid Changbaishan en par vard mjog stort eldgos & arunum
1014 - 1019 og er pad talid eitt steersta eldgos a jordinni & natima. Eldvirkni er einnig ad finna
i og vid utjadra Himalyafjallanna, en par vard yngsta eldgos i Kina, en pad vard i Ashi Shan
eldfjallinu i Kunlun fjéllunum &rid 1951. Taivan eyja er einnig pekkt fyrir mikla eldvirkni, enda
liggur eyjan & flekamotum kyrrahafsflekans og asiuflekans. Annad eldvirkt sveedi i Kina er
einnig ad finna sydst i Guangdong héradi, eda a Leizhou tanganum, og teygir virknin sig yfir &
nyrsta hluta Hainan eyju.

[ 1josi aldurs landsins kemur ekki & ovart ad gridarlegur fjoldi steingervinga fra nanast 6llum
skeidum lifs & jordinni finnast vida i Kina. Elstu steingervingar forfedra mannkyns sem fundist
hafa i Kina eru 1,7 milljon ara og fundust i Yuanmao syslu i Yunnan héradi, en auk pess hafa
fjélmargar adrar leifar mannapa og steindhdld peim tengd fundist vida i Kina og annars stadar
i Asiu og benda rannsoknir & peim til ad hugmyndir um préunarségu mannkyns og hvar voggu
bess sé ad finna sé tdluvert floknari en adur hefur verid talid. Elstu dyrasteingervingar sem
fundist hafa i Kina eru leifar af frumstaedu svampdyri sem fannst i Guizhou héradi og eru pessar
leifar taldar um 600 milljon ara gamlar. Helsta fjarsjodskista steingervingafreedinga um pessar
mundir i landinu eru steingervingarnir i Liaoning héradi i NA-Kina. pessir steingervingar eru
allir fra midlifsold og par finnast oOtralega vel vardveittar leifar af risaedlum af 6llum steerdum
0g gerdum, asamt ymsum 6drum leifum dyra og plantna sem lifdu & sveaedinu.

Verndun jardminja og stofnsetning jardfreedigarda i Kina héfst ad einhverju gagni uppur 1980
og er afrakstur peirrar vinnu s ad nu eru 193 svadi innan Kina skilgreind sem jardfraedigardar
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og er unnid ad pvi ad beeta 68rum 45 inn a pann lista. Pessir gardar eru mjog fjolbreyttir og
ahugaverdir og endurspegla fjolbreytileika landsins i bergi, lifriki og umhverfisadsteedum. A
veggspjaldinu er fjallad stuttlega um sjo peirra.

1. Danxiashan jardfraedigardurinn i Guangdong héradi.

Berggrunnurinn a svaedinu er ur résraudum kvarssandsteini sem setist til i grunnsavi &
kritartimabilinu. berggrunnurinn hefur sidan rofist nidur nidur i svokallad Danxia landslag sem
einkennist af klettastrytum sem pykja minna a karstlandslag, en eru ekki ur kalksteini og finnast
meira en 600 formfagrar Klettastrytur & sveedinu, asamt fjolda steingervinga og 6000 &ra
gomlum mannvistarleifum.

2. Zhangye Danxia jarofraedigarourinn i Gansu, eda “Regnbogafjollin i Kina”

Berggrunnurinn samanstendur af missamlimdum I6gum og mjdg litfoégrum I6gum af sandsteini,
sitltsteini, leirsteini, sandi og volubergi. litinn fengu setldgin pegar grunnvatn lék um jardlégin
eftir ad pau risu ur se.

3. Zhangjiajie jarofreedigarourinn i Hunan héradi.

Storfenglegar kletta og steidrangamyndanir i kvarssandsteini og volubergi fra seinni hluta
fornlifsaldar. ofan & kvarssandinum og voluberginu liggur sidan kalksteinn fra perm og
triastimabilunum. Kvikmyndin Avatar var ad hluta til tekin upp innan gardsins.

4. Shilin Jardfraedigardurinn i Yunnan héradi.

Storfenglegt karstlandslag sem einkennist af hAum og mjéum steinstlum og 6dru pvi sem
tilheyrir karstlandslagi. Shilin pydir bokstaflega steinskdogur.

5. Leigiong jardfreedigardurinn sydst i Guangdong héradi og & Hainan eyju.
Besti eldfjallajardfraedigarour Kina med fjolmdérgum menjum um ndtima eldvirkni.
6. Yandangshan jardfreedigardurinn i Zhejiang héradi.

Menjar um eldvirkni fra kritartimabilinu, med godri innsyn inn i privitt likana af eldfjalli sem
pbréadist yfir i 6skju, og adrar menjar sem tengjast surri eldvirkni.

7. Funiushan jardfredigardurinn i Henan héradi.

Tekur yfir storan part af Qinling fellingafjallgardinum sem myndadist a midlifséld. par ma finna
myndbreytt berg, reisulega granitfjoll og leifar af fornri skorpu fra archean timabilinu. barna
finnst einnig besta jadid i Kina &samt ymsum 6drum sjaldgaefum steindum.
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Inflations events and quiescent periods at beistareykir
central volcano since 1993

Vincent Drouin?, Freysteinn Sigmundsson! and Sigriin Hreinsdéttir?

! Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland
2GNS Science, New-Zealand

The Peistareykir volcanic system is the northernmost of the five main volcanic systems in the
Northern Volcanic Zone of Iceland (NVZ). It is located near the junction between the divergent
plate boundary in the NVZ and the Husavik-Flatey Fault. Eruptive activity of the central
volcano is low, the last eruption taking place about 2500 years ago. Other lava flows are older
than 10.000 years. Rifting events without eruptions may have occurred in the area in 1618 and
1885 but it is uncertain if it was originating from Peistareykir central volcano or from a nearby
off-shore volcano.

We investigated ground deformation measurements acquired over the area since 1993. This
includes campaign GPS surveys, continuous GPS monitoring, and several INSAR time-series
from different satellites. It appears that the central volcano is located at the western boundary
of the present extension zone across the NVZ. Observations also show two possible inflation
periods in the central volcano, the first one during 1995-1996 and the second one during 2006-
2008. For the latter inflation period, an uplift of about 60-80 mm is inferred from InSAR and
GPS observations. Since 2008, subsidence of a few mm/yr is observed in the beistareykir area.
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Figure 3: Ground deformation measurements derived from Envisat T230 INSAR time series
over peistareykir and Krafla during 2004-2010. Left: Average velocities along the line-of-
sight from ground to satellite. Profiles (colored dotted lines), sampling area for time series
(black crosses), and satellite look direction (arrow) are indicated. Background shows
Krafla (K) and peistareykir (P) central volcanoes (dashed line), caldera rim (comb line), and
road 1 (black line). Up: profiles across the Peistareykir central volcano (green), Krafla
geothermal area (blue), and the Bjarnarflag area (red). Right: time series of average LOS
displacement at peistareykir (green), Krafla (blue), Bjarnarflag (red), and Gjastykki (yellow)
sampling areas.
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Jardskjalftavirkni a Reykjanesi 2013-2016

Egill Arni Gudnason og Kristjan Agulstsson

islenskar orkurannsoknir ISOR, Grenséasvegi 9, 108 Reykjavik

Fra jantar 2013 hefur ISOR rekid pétt net jardskjalftamala & Reykjanesi fyrir HS Orku vegna
orkuvinnslu & Reykjanesi. Skjalftamalanetid samanstendur af 7 skjalftamalum ISOR é&samt
adgengi ad 4 skjalftamaelum i landsneti Vedurstofu iIslands. Tilgangur rekstursins er ad afla
upplysinga um innvidi jardhitakerfisins a Reykjanesi og ahrifum vinnslunnar & pad, einkum
med tilliti til 6rvadra jardskjalfta.

I pessu erindi verdur greint fra nidurstédum urvinnslu Ur stadbundna jardskjalftamaelanetinu
fyrir timabilid fr4 jantar 2013 til og med névember 2016. Samtals hafa verid stadsettir um 4850
jardskjalftar & Reykjanesi og i nagrenni, en par af tilheyrdu 880 jardskjalftar skjalftahrinu sem
vard sudaustan Reykjaness um midjan oktober 2013. Skjalftavirkni & Reykjanesi & pessu
timabili einkennist af dreifdri virkni litilla jardskjalfta (ML < 2) innan jardhitasveedisins og stoku
hrinum i bland vid dreifda virkni utan pess. A vinnslusvedinu malast jardskjalftar & pvi
dyptarbili par sem vinnslan fer fram, p.e. i efstu tveimur kilometrum jardskorpunnar. Dypi
jardskjélfta fra jantar 2013 til ndvember 2016 benda til marka brotgjarnrar og deigrar
jardskorpu undir jardhitasveedinu a Reykjanesi & 5,5-6 km dypi, par sem veanta ma hitastigs &
bilinu 550-700°C.

Nidurdeeling & allt ad 200 kg/s i holu RN-20b & Reykjanesi a pessu timabili virdist ekki 6rva
skjalftavirkni & svadinu ad neinu marki. Orvud skjalftavirkni hefur hins vegar malst i) sudur
af Syrfelli af voldum nidurdalingar i holu RN-33, ii) nordur af Syrfelli af voldum 6rvunar og
nidurdaelingar ferskvatns i holu RN-34 og iii) af voldum djapborunar holu IDDP-2.

Brotlausnir jardskjalfta sem urdu i skjalftahrinu sudaustan Reykjaness i oktéber 2013 syna ad
austan linu um Valbjargargja i Syrfell eru snidgengi radandi. A vinnslusvadinu og i nagrenni
bess eru brotlausnir breytilegar og samgengi koma fyrir. Almennt benda brotlausnir &
Reykjanesi til pess ad sveedid sé mjog brotid, spennusvid breytilegt og ad sprungur sem skjalftar
verda a hafi mismunandi stefnur og feerslur. Samberileg mynstur hafa sést a fleiri
jardhitasveedum & islandi.
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Hvaod er ao frétta af Kotlu koldu?

Eyjolfur Magnusson?, Finnur Palsson!, Magnis Tumi Gudmundsson?,
Joaquin M. C. Belart!, Etienne Berthier?, Agust P. Gunnlaugsson?,
poérdis Hognadéttir!, Gudfinna Adalgeirsdottirt, Alexander Jarosch?! og
Bergur Einarsson?®.

1 Jardvisindastofnun Haskoélans

2 Laboratoire d’Etudes en Géophysique et Océanographie Spatiales, Centre National de la
3Recherche Scientifigue (LEGOS — CNRS), Université de Toulouse

4Vedurstofa islands

Katla kalda er priggja ara rannsoknarverkefni sem styrkt er af Rannis og héfst vorid 2016.
Rannsoknarsvadi verkefnissins er hahvel Myrdalsjokuls sem pekur Kotluskjuna. Annad af
meginmarkmidum verkefnisins er ad auka skilning okkar a sigkokltunum i yfirbordi jokulsins
sem dreifa sér ad mestu naerri brdnum 6skjunnar. Reynt verdur ad svara spuringinum eins og:
Hvada umhverfispeettir valda pvi ad vatn getur safnast fyrir undir sumum kétlunum medan
undan 6drum er jafnvel sirennsli? Hver er pattur skafrennings i afkomu katlanna? Hitt
meginmarkmid verkefnisins er ad beeta voktun katlanna. Gaetum vid med beettri voktun sed t.d.
fyrir atburdi eins og i juli 2011 pegar jokulhlaup undan sigkétlum i austanverdum joklinum tok
af brana yfir Mdalakvisl? Til ad vinna ad ofangreindum markmidum verdur aflad
umfangsmikilla ganga a verkefnistimanum, badi i felti og med fjarkdnnun. Feltmalingarnar
samanstanda m.a. af issjarmeaelingum, snjopykktarmelingar (snjoradarsnid og afkomukjarnar),
GPS-malingum (yfirbordssnid, stikumalingar og samfelldar mealingar ur stédvum sem komid
er fyrir i sigk6tlunum) og melingar & vedurpattum med sjalfvirkum vedurstédvum. Til
fjarkdnnunarganga sem notud eru i verkefninu er helst ad telja ljosmyndir teknar eru ar
gervitunglum og flugvélum. bar eru nyttar til gerdar haedarlikana sem gefa haedarbreytingar a
yfirbordi jokulsins badi til langs (aratugi) og skamms tima (vikur). Ad auki verda gégn um
skammtima yfirbordsbreytingar i sigkdtlunum samtdlkadar med melingum & vatnsrennsli og
leidni jokulda sem renna fra Myrdalsjokli sem vatnamealingar Vedurstofunnar afla. | pessu
verkefni verdur greint f4 peim malingum sem aflad hefur verid & pvi teepa ari sem 1idio er af
verkefninu og frumnidurstédum peirra.
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Stodugleiki fjallshlida vid innanverdan Reydarfjoro.
Rannsoékn a proskuldsgildi og 66rum ahrifapattum.

Gudbjorn Margeirsson?, borsteinn Seemundsson? og Hreggvidur
Norddahl®

1Jardvisindadeild Haskdla islgnds, 2 Lif og umhverfisvisindasvid Haskola islands,
3Jardvisindastofnun Haskola Islands

Mikilveegasti ahrifapattur orsaka aurfl6da er irkoma, en magn urkomu, akafi og timalengd, sem
parf til ad koma aurfldoi af stad er mjog breytilegt & milli einstakra sveeda. bad eru ymsir peettir
sem par skipta mali, svo sem halli og afstada hlida gagnvart urkomuatt, gerd og magn lausra
jardefna, grédurfar og dreifing arfarvega. Fleiri peettir hafa einnig ahrif t.d. vindstyrkur og
vindatt en einnig hitastig lofts og jardvegs. Pessi rannsdékn midar ad pvi ad skoda tengsl pessara
patta vid skrioufoll vid innanverdan Reydarfjord og dkvarda stadbundin proskuldsgildi, &samt
bvi ad skoda gerd og pykkt efnis a tveimur sveedum, i Fossdal og Nonbotnum.

Rannsoknasveedin tvo eru i sudurhlidum Reydarfjardar, vid innanverdum fjordinn. Annars
vegar er um ad reeda skélarlaga dal — Fossdal, sem snyr & moti nordri og hallar 6llum hlidum
hans jafnt par til a8 hann endar i 100 metra hau bergstali. I hlidum dalsins er 30-100 sentimetra
bykkt lag af jardvegi og bergmulning sem pykknar eftir pvi sem nedar dregur i dalnum og er
pad nokkurra metra pykkt medfram arfarveginum & botni dalsins. pPann 4 jali arid 2005 féllu
par samtimis nokkrar skridur i skammvinnu en akéfu rigningarvedri. Upptok flestra skridanna
voru i 500-600 metra had og runnu paer ofan i arfarveginnn & botni dalsins, padan at ur honum
og til sjavar.

Hitt sveedid er tveimur kilometrum innar i firdinum og par féll skrida ar lausu efni framan vid
storan stall i fjallinu Skessu, en stallurinn kallast Nénbotnar. Hér snyr hlidin & méti nordvestri
og eru upptok skridunnar i um 280 metra had og rann hdn nidur i um 100 had adur en
meginmassi hennar stodvast. Litill hluti skridunnar hélt afram nidur dalinn, Ut i Studlaa og eftir
farvegi hennar til sjavar. Skridusarid var um 140 metra breitt, rimlega 200 metrar & lengd og
um 25 metra djupt par sem pad var dypst. Rummal skridunnar er pvi lauslega aztlad um
400.000 m3. pratt fyrir ad dypi skridusarsins sé allt ad 25 metrar sast hvergi i berggrunn i
skridusarinu og pvi ma atla ad pykkt setsins parna sé meiri en 25 metrar. bessi skrida féll i
kjolfar langvinnrar urkomu og meeldist urkoma & Kollaleiru 971,5 mm, en Kollaleira er adeins
4 kilometrum nordaustan vid Nonbotna.

Bergrunnurinn vid innanverdan Reydarfjord er Gr 2ja-30 m pykkum hraunlégum af tertieraldri,
en saman mynda pau tveer pekktar hraunlagasyrpur. A milli peirra eru ymiskonar setldg.
pykkari syrpan kallast Hjalmadalssyrpa og er hin ad mestu gerd ur péleiitiskum hraunum. Hin
kallast Graenavatnssyrpa og er dilabasaltsyrpa, sem er vida pekkt & Austurlandi og er pykkt
hennar i Reydarfirdi um 100 m (Walker, 1958). A pessum sl6dum eru tvé pykk 16g ar hardnadri
gososku & milli hraunlaganna (Riishus og Oskarsson, 2014). Annad lagid, pad sem ofar er,
kallast ,,Skessatuff og er pad nedan vid Hjalmadalssyrpuna i ramlega 400 m had i Nonbotnum.
Um 100 m nedar er nafnlaust lag, sem er um 12 m pykkt og hefur litla Gtbreidslu & pessum
slodum (Walker, 1958).
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A validation of empirically derived SO2 emissions from the
2014-2015 eruption on Dyngjusandur, North Iceland
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The 2014-2015 basaltic fissure eruption on Dyngjusandur, North Iceland was an archetypical
Icelandic eruption and the largest by volume in the country for more than 200 years. With the
magma discharge as well as the melt composition now constrained, the eruption at Dyngjusandur
is an ideal place at which to test whether pre-eruptive sulfur (S) contents calculated using the
empirical method agree with those measured directly in glasses. Using the empirical method, as
developed by Thordarson et al. (2003), we estimate the percent of SO2 degassing at the vent for
the duration of the eruption using the TiO2/FeO value in melt inclusions (0.156). The empirical
method yields an initial S concentration in the melt of 1422 ppm, which is in excellent agreement
with the S concentration measured directly in melt inclusions (1400 ppm). Similarly, the
empirical method yields a S concentration in the residual glass of 436 ppm, which is in excellent
agreement with the S concentration measured directly in matrix glasses (425 ppm). This
agreement demonstrates the effectiveness of the empirical method for establishing pre- and post-
eruptive S contents as well as for reconstructing the SO, emissions of a basaltic fissure eruption.
The difference between the initial and the degassed values, calculated and measured, implies
approximately 70% degassing of the sulphur upon venting. The total volume of lava produced by
the eruption is 1.2 km? calculated as dense rock equivalent (DRE), as determined from 1-m-
resolution post-eruption digital elevation model of the lava flow field (Jonsdéttir et al., 2016).
These values give a mass flux of 5.3 Mt of SO, per km?® of magma erupted. Applying this mass
flux to the high-resolution magma discharge reported in Bonny et al., (in prep), we reconstructed
the SO> emissions for the duration of the eruption from August 31, 2014 to February 21, 2015
(Fig. 1). This reconstruction indicates SO2 emission rates to up to ~140 kilotons per day (kt/d)
and an average emission rate for September of 88 + 27 kt/d. These values are in good agreement
with the average daily mass burdens of 99 + 41 and 61 + 18 kt/d of SO- calculated for September
using the Ozone Monitoring Instrument (OMI) and the Infrared Atmospheric Sounding
Interferometer (1ASI), respectively (Schmidt et al., 2015). We estimate an average SOz emission
rate for the entire 6-month eruption of 58 + 29 kt/d and the total emission as 7.3 Mt (= teragrams)
of SO». Observations suggest that vigorous lava fountaining, while prevalent during September
and into October, then diminished steadily during the course of the eruption leading to activity
best characterized as variably gentle boiling. Hence, it is possible that the efficiency of vent
degassing decreased in par with diminishing eruption vigor and for this reason we consider our
estimates to be maximum values.

26



Vorradstefna Jardfreedafélags Islands
10. mars 2017

80 -

60 -

SO, mass flux (kt/d)

O ‘:. T T T : T T T : T T T : T T T } T
8.31.14 10.10.14 11.19.14 12.29.14
Date

Figure 1. Reconstructed SO, emission rates for the duration of the eruption on Dyngjusandur, North Iceland from
August 31, 2014 to February 21, 2015
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Préunarsamvinna og jardhiti i Austur-Afriku.

Gylfi Pall Hersirt, Dadi borbjornsson! og David Bjarnason?

!islenskar Orkurannséknir (ISOR),2Utanrikisraduneytid

Jardhita er vida ad finna i ymsum I6ndum Austur-Afriku einkum i sigdalnum mikla. Orkan er
nytt til raforkuframleidslu i tveimur peirra, Kenia i umtalsverdu magni (650 MWe) og Epiopiu
i talsvert minna meeli (7,3 MWe). Medal annarra landa i Austur-Afriku par sem er jardhita er
ad finna mé nefna Eritreu, Djibuti, Tansaniu, Malavi, Riianda, Bardndi og Uganda, en i sumum
beirra er laghita einungis ad finna. Toluvert hefur skort upp & pekkingu heimafélks hvad vardar
rannsoknir og nytingu jardhitans. Afkost vatnsaflsvirkjana i Austur-Afriku hin seinni ar hafa
farid minnkandi samfara miklum purrkum og er nyting annarra orkugjafa pvi enn meira
adkallandi. Raforka er lykillinn ad framférum, menntun og battum lifsgeedum i heiminum.
Jardhiti er vannytt orkuaudlind og parna felast mikilveeg tekiferi til aukinna lifsgeeda til handa
alpydu manna og kvenna i pessum heimshluta. bekking og kunnatta heimafdlks er sérlega
mikilveeg i framproun jardhitanytingarinnar.

Jarohitaverkefni prounarsamvinnuskrifstofu utanrikisraduneytisins (ICEIDA) og Norrena
bréunarsjodsins (NDF) hoéfst arid 2013 og lykur & pessu &ri. Einn af hornsteinum pessa
verkefnis midar ad pvi ad adstoda lond i sigdalnum i Austur-Afriku vid rannsoknir og
mannaudsuppbyggingu a svidi jardhitanytingar med pad ad markmidi ad auka mdoguleika
bessara landa til nytingar sjalfbeerrar og hreinnar orku. Auk nytingar til raforkuframleidslu eru
teekifeeri til beinnar nytingar svo sem vid purrkun matveela. islensk jardhitapekking gegnir
Iykilhlutverki i pvi ad skilgreina allar rannséknir og tryggja geedi peirra svo og Vid
pbjalfunarverkefni.

Jarohiti er ad morgu leyti teeknilega snuid vidfangsefni, og margir dvissupeettir sem fléttast inn
i aztlanir landa. Verkefni ICEIDA og NDF, hefur midad ad pvi ad adstoda 16nd vid ad klara
fyrstu skref jardhitarannsokna, og fa ar pvi skorid hvort ad liklegt sé ad nytanlega jardhita megi
finna i viokomandi londum. A pessu stigi er folgin talsverd ahetta og allt eins liklegt ad
nidurstédur leidi i ljos ad ekki sé til stadar naegjanlegur jardhiti til frekari prounar. 1 peim
tilfellum sem jakveedar nidurstodur fast, taka svo vid tilraunaboranir par sem verkefni
Alpjédabankans og Afrikusambandsins og fleiri adila, taka vid keflinu og adstoda 16nd vid ad
taka a og lagmarka pa ahattu sem felst i tilraunaborunum.

Yfirbordsrannsoknum med tilstyrk ICEIDA/NDF er na ymist lokid eda eru i fullum gangi &
nokkrum svaedum i Epiopiu, Keniu, Eritreu, Djibuti og Tansaniu. Auk pess hefur ICEIDA/NDF
veitt marghatta adstod i ymsum stigum vid préun jardhitarannsdkna, m.a. i RGanda, Barandi,
Uganda og Malavi. ba hafa verid haldin margs konar namskeid i pessum londum & svidi
rannsokna, borana og nytingar jardhita i pvi skyni ad auka pekkingu heimafélks a pessu svid.

28



Vorradstefna Jardfreedafélags Islands
10. mars 2017

! SAUDI ARABIA

YEMEN

SANA'A

E Peter Hermes Furian | Dreamstime.com

D) 32088151

SOMALILAND 2
® HARGEISA 3

This watermarked comp image Is for previewing purposes only.

Download from
Dreamstime.com

29



Vorradstefna Jardfreedafélags Islands
10. mars 2017

Magma storage conditions in the Southern part of the
Veidivotn fissure swarm

Haraldur Gunnarsson, Enikd Bali and bPorvaldur bordarson

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

We studied the chemical composition of groundmass glass, minerals, including macrocrysts
and the melt inclusions they contain, in three plagioclase-olivine-clinopyroxene phyric tephra
from the approximately 8 ka Brandur, Fontur and Saxi tuff cones. These tuff cones are situated
in the Southern segment of the fissure swarm of the Bardarbunga-Veidvotn volcanic system in
the Eastern Volcanic Zone of Iceland. The objective of the study was to estimate the storage
conditions of the magma and compare these conditions to those observed for the 2014-2015
eruption at Holuhraun, which has a geochemical fingerprint identical to the magma erupted
from the northern fissure swarm of the Bardarbunga-Veidivotn system despite its location
within the southern segment of the fissure swarm of the Askja volcanic system.

Pressures were calculated using the new implementation of the olivine-plagioclase-augite-melt
(OPAM) barometer (Hartley et al., submitted) as well as the clinopyroxene-melt barometer of
Putirka and Neave (2017). We observe that there is an excellent agreement between the results
of OPAM barometry and clinopyroxene-melt barometry in samples where both barometers are
applicable (Fig. 1). The presence of spinel inclusions in olivine macrocrysts allowed us to
determine the oxygen fugacity conditions at the time of crystallisation using the calibration of
Nikolaev et al (2016).

OPAM and clinopyroxene-melt thermobarometry suggest that microphenocrysts have
crystallised at an average pressure of 140+150 MPa pressure and ~1180°C temperature (Figure
1). This indicates that olivine, clinopyroxene and plagioclase last equilibrated with the
groundmass glass at an average depth of approximately 4 km probably during the transport
towards the surface.

Pressures and temperatures calculated from melt inclusions are higher, on an average 270+130
MPa and ~1230°C corresponding to an average entrapment depth of 7.7 km. The highest
recorded inclusion entrapment pressure was 480+130 MPa, suggesting magma storage
conditions as deep as 15 km (Fig. 1). The oxygen fugacity at the time of crystallisation was
between -0.01 to -0.63 logarithmic units relative to the FMQ buffer. These values are somewhat
higher than values generally assumed for Icelandic primitive melts.

Compared to the 2014-2015 eruption at Holuhraun the temperature of the magma carried the
macrocryts to the surface during the eruption of Brandur, Fontur and Saxi was essentially the
same. The last equilibration of the magma prior to the eruption happened probably somewhat
shallower than in the eruption at Holuhraun, however this difference is close to the uncertainty
of the geobarometers. The majority of crystallisation and melt inclusion entrapment during the
2014-2015 eruption at Holuhraun on the other hand coincides with the melt inclusion
entrapment conditions determined in this study (Fig. 1).
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Figure 1: Comparison of groundmass crystallisation and melt inclusion entrapment pressures between the
products of Brandur, Fontur, Saxi tuff cones (bars) and the 2014-2015 eruption at Holuhraun (solid and
statippled lines). Data from Hartley et al. (submitted).
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Hverjar eru myndunaradstaedur kviku undir Heklu?
Efnagreiningar a steindum og gleri i gjosku fra arinu 1158

Ingibj6rg Andrea Bergpdrsdottir og Olgeir Sigmarsson?-2

1 Jardvisindadeild og -stofnun Haskdla islands, Oskju, Sturlugétu 7, 101 Reykjavik.
2aboratoire Magmas et Volcans, CNRS-Université Blaise Pascal, Clermont-Fd., France

Kisilrik kvika & Islandi er talin myndast & tvennan mata. Annars vegar er pad med hlutkristollun
& basaltkviku par sem kristallar skiljast fra bradinni og hin verdur pvi rikari af peim efnum sem
ganga verr inn i kristalla eins og kisill (Si), natrium (Na) og sér i lagi kalium (K). Hins vegar
vid hlutbraedslu & vatnadri skorpu og pa leysast fyrst Ut pau efni sem sidast gengu inn i kristalla.
Sa varmi sem braedir skorpuna kemur fra basalt kviku sem ris upp fra mottli. Par sem litid magn
af basalti kemur inn i skorpuna, er hitastigull hennar lagur og pvi bradnar hin ekki en kelir
basaltid sem med hlutkristéllun getur proast yfir i kisilrikari kviku. A hinn béginn, bradnar
skorpan audveldlega, ad hluta til, par sem innstreymi basalts er mikid og hitastigull pvi har
(Martin and Sigmarsson, 2007).

Hekla er ein af virkustu eldstédvum landsins og helsti framleidandi strrar kviku & natima. A
forsdgulegum tima hafa ordid nokkur stér plinisk eldgos, par ma nefna pau steerstu H3 og H4.
A sbgulegum tima hafa einnig ordid um 18 lagplinisk til plinisk eldgos (Larsen og
Thorarinsson, 1977). Adeins tvo soguleg eldgos hafa framleitt kviku med Kisilsyrustyrk heerri
en 66 punga% en pad eru gosid 1104, eda H1, sem er steersta gosid a sogulegum tima og naesta
gos par & eftir (Larsen et al., 1999). Gosid 1158 er minna pekkt en aztlad rammal gjésku sem
upp kom var 0.33 km®. | pessu gosi rann liklega fyrsta ségulega hraunid tr Heklu, Haahraun,
en pad er um 0.1 km? ad steerd og hefur sému efnasamsetningu og 1158 gjoskan (Sigmarsson
etal., 1992). Gjdskan hefur tiltdlulega préada efnasamsetningu midad vid stutt goshlé, en adeins
54 ér lidu fra 1104 gosinu. bad fellur pvi ekki ad sambandi kisilstyrks (%SiO2) og lengd goshlés,
sem Sigurdur heitinn Porarinsson (1967) fann med ljésbrotsmelingum a gleri fyrstu gjosku
gosa frd og med 16. 6ld. Hvernig og hvar dasit kvikan sem gaus 1158 myndadist og tengsl
hennar vid fyrri og seinni gos Heklu eru rannsoknarspurningar pessa verkefnis.
Samsaetumalingar og bradslutilraunir & amfiboliti (vatnadri basaltskorpu undir prystingi)
benda eindregid til pess ad 10-20% hlutbreedsla skorpu undir Heklu gefi af sér dasitkviku
(Sigmarsson et al. 1992).

Vikurmolum 1 sm og steerri var safnad ur gjoskulaginu H1158 i Skjélkvium vid Hekluratur.
Gjbskan, eins og Haahraun, er 6venju audug af kristéllum, af Heklugjosku ad reeda, eda nalaegt
10 rammalsprosentum. peer steindir sem helst finnast i gjoskunni eru i eftirfarandi magnroo:
plagioklas (plag), dlivin (ol), klinopyroxen (kpx), jarn-titan oxid, apatit og sulfid. Efnagrein-
ingar & gjoskunni syna ad samsetning glersins er ad medaltali 67.3 % SiO2 (+/- 0.65 stadalfravik
(SF); n=107) eda sambeerilegt vid adur birtar nidurstodur (Larsen et al. 1999). Gler gjoskunnar
er pvi mjog einsleitt og hid sama gildir um samsetningu ol (X=Fo24 +/- 0.3 SF; n=54). Olikt
gildir um plag og kpx sem hafa breytilega samsetningu eda fra AnssAbes til AnssAbss og #Mg
(mélhlutfallio MgO/(MgO+FeQ) i présentum) fra 40 til 45. Efnasamsetningar voru gerdar a
rima ol, plag og kpx kristalla med 6rgreini sem og i pvi gleri sem var utan um pessa kristalla.
Beinir og hreinir kristalfletir ol og plag eru i efnafraedilegu jafnveegi vid glerid en rinnadar
atlinur kpx kristalla gefa of lagan jafnveegisstudul (Kgq) fyrir Fe og Mg vixlun & milli kristals og
bradar eda 0.09 - 0.19. Hita- og prystingsmelar sem kvardadir hafa verid med tilraunum (sja
Putirka, 2008) m4 beita & pa fasa sem eru i jafnvaegi. Olivin kristalladist vid um 900°C sem og
plagioklas ef vatnsstyrkur kvikunnar var 5 % (mynd 1). Pessi styrkur H>O er hinn sami og
meeldur hefur verid i glerinnlyksum af dasit samsetningu i ol dilum (Lucic et al., 2016;
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Portnyagin et al., 2012) sem er i samraemi vid 900 °C kristollunarhitastig ol og plag. Endurspegli
gjoskan fra 1158 skorpubrad pa bradnadi skorpan naleegt 900 °C og gaf af sér dasitbrad med
5% H.0. Hin vatnada skorpa hefur pa ekki innihaldid nema 0.5-1% H.O. Kisilrikasta kvika
Heklu hefur aftur & méti allt ad 6.2 % vatnsstyrk (Portnyagin et al., 2012) sem til verdur eftir
20% hlutkristdllun & dasiskri skorpubrdd og gys adeins i steerstu gosum Heklu.
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Mynd 1: Olivin og plagioklas kristéllunar hitastig. Mismunandi nidurstédur eftir H20 styrk bradar eru syndir.
Besta samreemi feest fyrir H20 =5 %.

Heimildir:

Larsen, G. og Thorarinsson, S. (1977) H4 and other acid Hekla tephra layers. Jokull 27:28-46

Larsen, G. Dugmore A. Og Newton, A. (1999) Geochemistry of historical-age silicic tephras in Iceland. The
Holocene 9:463-471

Lucic, G., Berg, A-S. og Stix, J. (2012). Water-rich and volatile-undersaturated magmas at Hekla Volcano,
Iceland. Geochem. Geophys. Geosyst., 17.

Martin, E. og Sigmarsson, O. (2007) Crustal thermal state and origin of silicic magma in Iceland: The case of
Torfajokull, Ljosufjoll and Snafellsjokull volcanoes. Contrib. Min. Petrol. 153, 593-605.

Portnyagin, M., Hoernle, K., Storm, S., Mironov, N., van den Bogaard, C. og Botcharnikov, R. (2012). H20-rich
melt inclusions in fayalitic olivine from Hekla volcano: Implications for phase relationships in silicic systems
and driving forces of explosive volcanism on Iceland. Earth and Planetary Science Letters 357-358, 337-346.

Putirka, K. D. (2008). Thermometers and Barometers for Volcanic Systems. Reviews in Mineralogy &
Geochemistry, 69, 61-120.

Sigmarsson O, Condomines, M. og Fourcade, S. (1992) A detailed Th, Sr and O isotope study of Hekla:
differentiation processes in an Icelandic volcano. Contrib Mineral Petr 112:20-34

Thorarinsson, S. (1967) The eruptions of Hekla in historical times: a tephrochronological study. i: Einarsson, T.,
Kjartansson, G. og Thorarinsson, S. (eds) The eruption of Hekla 1947-1948. Societas Scientiarum Islandica I,
Leiftur, Reykjavik, pp. 1-177

33



Vorradstefna Jardfreedafélags Islands
10. mars 2017

Eruption source parameters of historical subplinian-Plinian
eruptions of Hekla volcano

Maria H. Janebo!?, Thorvaldur Thordarson?, Bruce F. Houghton?,
Costanza Bonadonna®*, Gudrun Larsen® and Rebecca J. Carey®

! Department of Geology and Geophysics, SOEST, University of Hawai‘i at Manoa, Honolulu,
USA

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

3 Faculty of Earth Sciences, University of Iceland, Reykjavik, Iceland

4 Section of Earth and Environmental Sciences, University of Geneva, Geneva, Switzerland

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

6 School of Earth Science, University of Tasmania, Hobart, Australia

Hekla is one of the most active volcanic systems in Iceland, with more than 50 Holocene
eruptions and 18 subplinian—Plinian eruptions since AD 1104. In the period 1970 to 2000, the
frequency of such eruptions increased to once every decade. Hekla is currently inflated to above
the levels observed prior to the most recent eruptions in 1991 and 2000. In general, the silica
content of the initial magma, and the intensity of the opening phase, increases with increasing
repose period. Explosive eruptions of Hekla, independent of magma composition, typically start
with a subplinian or Plinian phase that produces a sustained ash plume. A future eruption of
Hekla is therefore likely to pose a hazard to air traffic between North America and Europe.

We present an overview of four of the largest historical Hekla eruptions, taking place in 1104,
1300, 1693, and 1766. These eruptions cover a compositional range of rhyolite to andesite,
previously estimated Volcanic Explosivity Index (VEI) values of 4 to 5 and with contrasting
wind dispersal (dispersal axes NW to NNE). New isopach maps show both greater deposit
thicknesses in the proximal region and wider dispersal than previously inferred, resulting in
revised volume estimates (minimal values ranging between 0.18 and 0.91 km?). New isopleth
maps were compiled and yield inferred plume heights of about 13 to 25 km, with corresponding
mass eruption rates of 9.2X10° to 1.2X 108 kg s™. Various methods of estimating eruptive
volume, plume height, and mass eruption rate were used in order to assess the uncertainty in
the derived eruption source parameters.
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Eldgosin i Heklu 1991 og 1845, heildarkornastaerdardreifing
og blodrustaerdardreifing gjoskunnar fra upphafsfasanum.
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Jarovisindadeild.

Upphafsfasi Heklu gosa er gridarlega 6flugur sprengifasi og myndar haan gosmokk & stuttum
tima med verulegu gjoskufalli (t.d. Karl Gronvold o.fl., 1983; Agust Gudmundsson o.fl., 1992;
Gudrun Larsen o.fl., 1992; Niels Oskarsson, 1980; Sigurdur bérarinsson og Gudmundur
Sigvaldason, 1972). Til ad rannsaka sprengivirknina i Heklugosunum 1991 og 1845 hefur
utbreidsla gjoskufallsins verid kortlogd, heildarkornasteerdardreifing gjéskunnar endurbyggd
og blddruinnihald gjoskunnar melt. Heildarkornasterdardreifing gjoskulaganna beggja er
tvitoppa med radandi gosmalar topp og veikari dskutopp. Gjéskulag Heklu 1845 er med
midgildid um -2.5 ¢ / 6 mm fyrir gosmalar toppinn og midgildi 6sku toppsins er 4 ¢ / 0.063
mm, en i gjoskunni fra Hekla 1991 er med midgildi gosmalar toppsins -3.5 ¢ / 11 mm og
midgildi 6sku toppsins er 3.5 ¢ / 0.09 mm (1. mynd). Til samanburdar hefur bldu-
steerdardreifing gjoskunnar verid athugud par sem tidasta gildid er fra 0.14-0.72 mm i gjéskunni
fra Heklu 1991 og 0.16-0.29 mm i gjoskunni fra Heklu 1854.
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1. mynd : Heildarkornasteeroardreifing gjoskufallsins frd upphafsfasa Heklugosanna 1991 og 1845. Badar
dreifingarnar eru tvitoppa, med radandi gosmalar topp og hlutfalslega minni 6sku topp.

Nidurstodur benda til breytileiki milli gosanna i framgangi og sundrunarferlum. Upphafsfasinn
arid 1991 var med tveimur pualsum, sem benda til afgdsunar samfara opnunar a gosras og meiri
akefdar undir lok upphafsfasans. Gdgning ur gjoskunni fra upphafsfasa gossins arid 1845 benda
til vidvarandi virkni med mestri akefd i upphafi gossins sem svo dvinadi jafnt og pétt med tima
samfara dvinandi nymyndun bladra.

Adur hefur verid bent & ad liklega sé akefd Heklugosa mest i gosbyrjun (t.d. Hekla 1947;
Sigurdur borarinsson, 1949). Nidurstodur okkar syna ad upphafsfasi Heklu 1845 var ¢flugastur
i byrjun og sannreina pa kenningu ad akefdinn fer dvinandi med tima. A hinn bdginn benda
gognin fra Heklu 1991 ad afl gossins hafi aukist med tima i upphafs sprengifasanum, sem bendir
til breytileika sem ekki hefur verid lyst &dur i Heklugosum.
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The 1669 eruption of Mt Etna was one of the most voluminous and devastating of its flank
eruptions in historical times. Despite a large body of relevant research, knowledge of the timing
and duration of magma transfer and magma recharge through the internal plumbing system
preceding and during the eruption is still limited. To address that lack of knowledge, we apply
a three-way integrated method, linking Systems Analysis of crystals, a time-integrated study of
zoned olivine populations, and a forward-modelling approach using thermodynamic
calculations. Analysis of 202 olivine crystals erupted during the initial (pre-March 20, i.e.
SET1) and the final (post-March 20; i.e. SET2 and MtRs) stages of the eruption reveals the
existence of three different Magmatic Environments (MEs) in which the majority of the olivine
cores [M1 (=Fo7s.78)] and rims [i.e. Ms (=F0s1.50) and M3 (=F0es.69)] formed.

Application of the rhyolite-MELTS software enabled us to constrain the key intensive variables
associated with these MEs. We find that temperature, water content and oxidation state vary
between these MEs. Application of diffusion modelling to the zoned olivine crystals enabled
us to reconstruct the timing and chronology of melt and crystal transfer prior to and during the
1669 flank eruption. We find, that following the formation of the olivine cores [M1 (=F07s.78)],
the reservoir My was intruded by batches of more evolved, degassed and possibly aphyric Ms-
type magma, commencing 1.5 years prior to eruptive activity. This is the origin of the SET1
olivine rims (i.e. Fos159). In the months prior to eruption, timescale data show that recharge
activity along the newly established pathway M1-Ms increased notably. Starting in November
1668, only a few weeks after the first intrusive episode into the My reservoir, a second pulse of
magma injections (Ms-type magma) occurred and a new pathway M;i-M3s opened,; this is how
the SET2 olivine rims (i.e. Foss-69) formed. For several weeks a bifurcated transport system with
two dominant magma pathways developed along Mi-Ms and Mi-Ms dyke injections.
Accompanied by vigorous seismicity, in the immediate days prior to eruption the local magma
transfer dynamics changed and the Mi-Ms recharge activity slowed down, as shown by a
relative lack of crystals recording shorter timescales. M1-Ms recharge, however, remained high
and persisted following the eruption onset on March 11, during which the SET1 lavas were
drained. We believe that the change of the local magma transfer dynamics might be linked to
changes in the local stress field brought on during eruption. This may potentially have been due
to repeated dyke injections into Etna’s shallow plumbing system disrupting the early M1-Ms
pathway and at the same time stabilizing the M:-M3 route as a dominant feeder. This transfer
of system feeding would reproduce the observed syn-eruptive recharge and mixing in the weeks
following eruption onset, culminating in the eruption of the later SET2 lavas.
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Kornalogun og samband yfirbordsvatns og kviku

Katrin Steinp6rsdéttir og Armann Hoskuldsson
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Gosid i Grimsvotnum 2011 var steersta gosid i megineldstddinni sidan arid 1873. Gosid stod
yfir i sjo daga fra 21. til 28. mai. I heild kom 0,2-0,3 km® magn af efni upp & pessum tima,
midad vid 0,02 km? i gosinu par & undan arid 2004. Mest af efninu kemur upp & fyrstu tveim
dogum gossins. Gosmokkurinn stigur upp i 15-20 km haed og gjoskan dreifist um stort svadi
til Skandinaviu, Bretlands og nordur til Jan Mayen. betta hefur &hrif & ibda landsins og a flug
umferad.

par sem Grimsvotn eru stadsett undir is er buist vid ad gosin séu ad mestu leyti
freaGtdbmagmatisk, par sem vatn a yfirbordi veldur pvi ad kvikan teetist i sundur. Petta hefur
adal ahrif & kornalégun gjéskunar og er gjéskan i pessum gosum oft finkornéttari. Magmatisk
gos eru hinsvegar par sem gosin i kvikunni valda teetingu kvikunnar. Vegna steerd gossins 2011
er rynt i kornaloégun & fimm synum til pess ad skilja gosid betur.

Syni voru tekin 28. jali 2011, um tveimum manudum eftir byrjun gossins. bau voru tekin i
Haubungu i Vatnajokli sem er stadsett 7 km sudur af eldstédinni r snidi 25/05/11-S3. bau voru
tekin ar fimm fosum yfir fyrstu 36 klukkustundirnar af gosinu. Syni 1 er ar byrjun gossins og
sioan fylgja hin med reglubundnum heetti eftri framgangi gossins. Eftir ad synin voru purrkud
voru pau hand sigtud og sett i Seismograph til ad fa rétta kornasteerdardreifingu. pad er aberandi
munur & synum 1,3 og 5 midad vid synin 2 og 4. Syni 2 og 4 eru grofkornéttari og pvi jafnvel
med minni ahrif fra yfirbordsvatni.

Til ad skoda kornalégun synanna voru staerdirnar 3¢ og 4¢ skodud og myndud i SEM og borin
saman. Ef kvikan hefur verid tett upp vegna yfirbordsvatns a leid upp & yfirbordid pa eru
gjoskukornin péttari i sér, kassalaga med kontudum hlidum. Mérg af kornunum i pessum synum
voru med pessari ldgun en einnig voru morg korn bldarétt. Sum kornin voru adeins med litlum
blédrum en énnur med litlum og storum blédrum og enn énnur med iléngum blédrum. Hlutfall
péttu, kassalegu kornanna var fundid fyrir steerd 3¢. Hlutféllin voru milli 19% til 27% nema i
syni 3 par sem hlutfallid var adeins 4%. Til ad skoda petta betur verda pessi hlutfoll lika skodud
fyrir steerd 4¢. Aukalega var skodad lengd bladranna i hverju syni og reiknad medaltad peirra
eda um 18-28 um. Einnig verda synin sett i teekid Particle InsightTM til ad fa betri heildar
kornaldgun. Med pvi teeki er haegt ad finna hversu mikid ahrif yfirbordsvatnid hafdi & kvikunni
gegnum fasana i gosinu.
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Mapping ground deformation with Sentinel-1 InNSAR
Interferometry in Iceland: Initial results and future
prospects

Sigi Li, Vincent Drouin and Freysteinn Sigmundsson
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Sentinel, a new satellite fleet launched by European Space Agency, opens a new chapter for
radar technique applications in geodesy. When fully operational the Sentinel satellite
constellation will carry six different missions, with two satellites in each mission to fulfil revisit
and coverage requirements. Sentinel-1A and Sentinel-1B were launched on April 2014 and
April 2016, which orbiting 180° apart. Sentinel-1A and 1B together provide C-band synthetic
imaginary radar image up to every 6 days, regardless of the weather and time. Sentinel-1 has
already been applied in research such as land-surface monitoring for motion risk, earthquake
displacement monitoring in Italian earthquake, and studies of magma movements associated
with eruptions.

Previous synthetic aperture radar image acquisitions over Iceland used to map ground
deformation, such as Radarsat-2, TerraSAR-X, Cosmo-SkyMed, have provided much poorer
temporal resolution on routine basis. For example, TerraSAR-X and Radarsat-2 provides 66
images in Krafla area from 2009-2017. On the other hand, since Sentinel 1 began operation in
November 2014, it has provided a total of 200 images up to now over the same area, and is keep
producing new images.

The temporarily dense imaging enables a large number of multiple interferograms to be formed
over the same area, allowing stacking of interferograms and averaging to reduce the effects of
noise such as due to troposphere and ionosphere. Assuming each interferogram has random
noise with variance o2, then average of N interferograms will have a variance of 6%/N. Stacking
of multiple interferograms from Sentinel-1 can thus reduce noise level significantly.

We present examples of the monitoring of ground deformation in volcanic areas in Iceland,
including Krafla, Theistareykir and central Iceland. For the interferometric analysis, we have
formed interferograms with the ISCE (InSAR Scientific Computing Environment) software.
Stacking of four 1-year interferograms from Krafla area spanning summer 2015 to 2016 reveals
signals consistent with deformation rates of 1-2 cm/yr, including a localized deflation signal
over the Krafla geothermal field. In central Iceland, we observe clearly post-emplacement
contraction of the 2014-2015 Holuhraun lava field. Similar analysis procedures, over longer
time intervals, are expected to provide new constraints on deformation in many areas in Iceland.
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Radiative geothermal heat flux anomalies in Theistareykir
geothermal field using Landsat 8 satellite images

Lucia Magali and Ramirez Gonzalez

University of Iceland

Calculating and mapping radiant geothermal flux anomalies in Theistareykir geothermal field
forms part of a project which aims to use satellite images to measure, map, and monitor
geothermal activity over geothermal areas in Iceland.

Radiation is the most straightforward way to calculate heat flux density (Mrad), and since heat
loss from fumaroles and hot springs is mostly radiative (Harris, 2013), radiative heat flux was
obtained from the thermal anomalies temperature (To) and ambient temperature (Ta), using the
next equation, where € is emissivity and o the Stefan Boltzmann constant.

Myqq = SO'(T(;L - T;)

Thermal anomalies and ambient temperatures were calculated using a Landsat 8 data set
acquired on October 4™, 2016. The scene was acquired during the day, but because of the
daylight in Iceland during October, is still suitable for thermal calculations.

According to Planck's function and Wein's displacement law, at a given wavelength, spectral
radiant exitance will increase with temperature of a blackbody, and as temperature increases,
the wavelength of peak spectral radiant exitance moves to shorter wavelengths. Thermal
anomalies were observed in the Near-infrared, and are consistent with geothermal
manifestations mapped by Saemundsson (2007) and Kristinsson (2013a). Calculated
temperatures using Planck Function are in the range of 33 to 36°C. Ambient temperature was
calculated with Thermal-infrared, using the Split-window algorithm for land surface
temperature (Sobrino et al., 2014), giving an average of 10°C surrounding the thermal
anomalies.

Obtained heat flux densities of thermal anomalies are in the range of 128-153 Wm (figure 1),
values that agree with heat flux densities of other geothermal areas around the world, for
example radiant emittance anomalies calculated in Yellowstone using Aster data are around 80-
210 Wm(Vaughan et al., 2012).

This is an ongoing project and more detailed analysis will be done, including to solve the
thermally mixed pixel problem due to the spatial resolution of the images, as well as more
methods for heat flux calculation which atmospheric parameters and heat transfer coefficient
need to be carefully controlled. Direct measurements for validation will be also part of the
project.
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Figure 1. Radiative geothermal heat flux anomalies in Theistareykir geothermal field.
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Oskjusig i Bardarbungu, Holuhraunsgosid 2014-15 og
stérgos a Islandi
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A nokkurra alda fresti verda storgos & Islandi, yfirleitt flaedigos sem mynda storar hrauna-
breidur. Deemi fra pvi eftir landnam eru Skaftareldahraun (1783-84) Eldgjarhraun (934-38) og
Fjallsendahraun (Frambruni, 13. 6ld) i Odadahrauni. A attunda aratug sidustu aldar vorpudu
Kroflueldar 1jési & hvernig hreyfingar & flekaskilunum verda i glidnunarhrinum & eldstédva-
kerfum samfara mikilli innskotavirkni og eldgosum. Sett var fram su kenning ad kviku-
hreyfingarnar veeru einkum laréttar, par sem kvika fleddi ut fra midleegu kvikuhélfi i r6tum
megineldstovar. Voru pessar hugmyndir einkum studdar jardskjalfta- og melingum &
glidnuninni. Um sama leyti voru settar fram hugmyndir um ad storgos tengdust laréttu
kvikuflaedi og dskjusigi i megineldstdd. Ekki voru allir & eitt sattir um pessar skyringar. Fram
komu abendingar um ad einfaldara veeri ad skyra atburdaras i Kroflu, Skaftareldum og fleiri
gosum med samhlida virkni i megineldst6d og & sprungusveim par sem kvikan kemi 16drétt
upp, en ekki ar midlegu kvikuhdlfi.

Haustid 2014 héfust mikil umbrot i Bardarbungu og nordausturhluta eldstédvakerfis hennar.
Sameignleg talkun jardskjalfta- og aflogunarmeelinga benti eindregid til pess ad kvika bryti sér
leid til nordausturs fra Bardarbungu. Eftir 15 daga umbrot héfst eldgos i Holuhrauni, um 45 km
nordaustan Bardarbungu. betta gos vard adur en yfir lauk pad stersta hér & landi fra
Skaftareldum. Upp komu um 1,5 km® af hrauni. RGmmal gangs milli Bardarbungu og
Holuhrauns er talid hafa verid um 0,5 km?® p.a. heildarrdmmal kviku i pessum umbrotum er
nalaegt 2 km?3. Samhlida gangainnskotinu og gosinu vard 65 metra 6skjusig i Bardarbungu. Sigid
var skalarlaga og an skarpra jadra & yfirbordi. bad vard meira en 1 metri & 100 km? svadi.
Heildarrammal sigsins er teplega 2 km?®. Dypi nidur & kvikuh6lfid undir Badarbungu er metid
um eda yfir 10 km, baedi samkveemt bergfredilegum prystimaelum og likdnum af aflégun.
Tualkun safns margskonar gagna og likana sem spanna joklamalingar, aflogun, jardskjalftafraedi
og bergfraedi bendir eindregid til pess ad atburdarasin hafi hafist med pvi ad kvikuhdlf undir
Bérdarbungu hafi brostid og kvikan leitad fyrst til sudausturs og sidan til nordausturs. A 5. degi
umbrotanna for midja eldstodvarinnar ad siga um hringlaga misgengi. Oskjusig var hafid. Sigi®
var hradast fyrstu tveer vikurnar, um einn metri & dag, en sidan drd 0r pvi heaegt og bitandi.
Oskjusiginu fylgdi mikil jardskjalftavirkni og tengsl saust milli storra skjalfta i 6skjunni og
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sméskjalfta & leid kvikunnar til Holuhrauns. pegar gosinu lauk i lok febrdar 2015 hetti
oskjusigid. A pessu sex manada timabili fylgdi baedi 6skjusigid og kvikufledi i Holuhrauni
sama veldisfallinu. A fyrstu dogum umbrotanna olli hratt fledi kvikunnar Gt ar holfinu
prystileekkun. prystileekkunin vard til pess hreyfing for af stad & hinu sporéskjulaga misgengi
sem markar Bardarbungudskjuna. Vid pad lagdist pakid ofan a holfid og hélt eftir pad uppi
prystingi i pvi. brystimunurinn milli Bardarbungu og Holuhrauns keyrdi kvikuflaedid at ur
holfinu. Lykilatridi hér er haed megineldstodvarinnar yfir gosstad. Prystimunur raedst pa ad
mestu leyti af meiri punga bergsulunnar inni i Bardarbungu en & gosstadnum i Holuhrauni.
HIlidsteed atburdaras kann ad hafa att ser stad i Grimsvétnum samfara Skaftareldum og i Kétlu
samfara Eldgjargosinu, eins og Haraldur Sigurdsson og Steve Sparks bentu & 1978.
Kvikumagnid i peim gosum var steerdargradu meira en i Holuhrauni. Astedur pess ad gosin
1783-84 og 934-38 voru miklu steerri en i Holuhrauni geetu verid ad glidnun hafi verid meiri i
fyrrnefndu hrinunum p.a. gangurinn og par med fleedileid kvikunnar hafi verid vidari. b4 geetu
holfin hafa verid pykkari og i peim meiri kvika. Einnig kann ad vera ad dypi nidur & kvikuholf
eigi hlut ad mali.
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The 10" century Eldgja flood lava event is the largest eruption in Iceland in historical time (i.e.
the last 1140 years) and erupted 21 km? of magma, 19.7 km?® as lava and about 1.3 km?® as tephra
(all volumes are given as dense rock equivalent). Activity began in the southwest beneath the
Myrdalsjokull glacier and progressed to the northeast with time to form a 70 km long vent
system. The tephra was formed in at least 13 separate explosive episodes originating initially
from subglacial and later subaerial fissure segments along the vent system, producing a
sequence of phreatomagmatic and magmatic tephra deposits more than 2.5 m thick at distance
of 10 km from the vents. Unit 7 (magmatic) and unit 8 (phreatomagmatic) were studied in detail.
Both units were dispersed to the east-southeast from 13 to 17 km high eruption columns. Unit
7 deposit has a volume of 0.02 km?® and has a positively-skewed unimodal total deposit grain-
size distribution with a mode at -2.5 ¢ and a median grain-size of -2.2 ¢. Unit 8 has a volume
of 0.03 km? and a bimodal total deposit grain-size distribution with broad peaks at 0.0 ¢ and
5.0 ¢. Hence, the total deposit grain size distribution for the magmatic versus the
phreatomagmatic units are distinct and record different fragmentation histories. However, the
high clast vesicularity (61-80%) along with identical vesicle-size distributions for both units
show that the magma erupted in the phreatomagmatic phase featured identical vesiculation (i.e.
nucleation and growth of bubbles) as the magma erupted in the magmatic phase. Hence, in the
case of the phreatomagmatic phase the external water came into contact with the magma after
it was fully vesiculated or in other words at the time of venting. We take this to indicate that
the contribution of the external water to magma interaction was confined to enhancing
fragmentation an already formed lapilli-size foam of the magma upon venting via quenched
granulation and its contribution to enhancing the intensity of the explosive phases was minimal.
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A relatively deep mantle source signature in olivine
macrocrysts from Eyjafjoll
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Olivine is usually the first mineral to crystallize from primitive mantle-derived magmas.
Consequently, the composition of first-formed high forsterite (Fo) olivine macrocrysts can be
used to constrain the composition of near-primary melts and the nature of mantle melting.

Unlike in many other hot spots (e.g. Hawaii), where garnet-pyroxenite is inferred to be the
dominant melt-generating lithology in the mantle, the trace element contents of olivine
macrocrysts in Iceland are consistent with lherzolite as the source for basaltic magmas
(Herzberg 2016). However, this conclusion is based on measurements of samples from a limited
number of volcanic systems. We have conducted new high-precision microprobe analyses of
olivine in basalts from different volcano-tectonic environments in Iceland. Locations so far
included are Mosfellsheidi and Haleyjabunga in southwestern Iceland; Berserkjahraun on
Snefellsnes Peninsula; Hvammsmdali and Brattaskjol in Eyjafjéll, Southern Iceland; and
Kistufell in the central highlands. For most locations, our new data support normal mantle
Iherzolite as the primary mantle source. However, Hvammsmdli and Brattaskjol ankaramites in
Eyjafjoll are anomalous, with a large proportion of the olivine grains richer in Ni and poorer in
Mn than earlier reported from Iceland. Analyzed Fog7-g0 olivine macrocrysts from Hvammsmuli
(n=54) have an average Ni content of 2812 + 272 ppm (1o STD), and 22% of them have Ni
>3000 ppm, which is higher than expected for olivine that crystallized from common Iherzolite-
derived melts.

Because of the strong temperature dependency of Ni partitioning between olivine and liquid,
the parental melt of the analyzed Eyjafjoll olivine macrocrysts could be deep (high temperature
and pressure) melt of Iherzolite. Alternatively, the parental melt could be partially sourced by
Ni-rich melts of garnet-pyroxenite. In both scenarios, at least a portion of the melt most likely
originates from relatively deep mantle regions. This is because garnet-pyroxenite has lower
solidus and starts to melt at higher pressure compared to normal mantle Iherzolite. It is rather
curious that we find this deep melting signature from olivine trace element data in South Iceland
but not in samples from the Snafellsnes volcanic system. In fact, olivine compositions from
Snzfellsnes are contradictory to our new results from Eyjafjoll, as they are in very good
accordance with crystallization from melts of normal mantle Iherzolite. This is somewhat
surprising, as one would expect similar processes acting in alkalic and transitional alkalic off-
rift volcanic systems. To refine our interpretations, and to further constrain the range of mantle
signatures in Icelandic olivine, further analyses are being conducted.

Acknowledgement: Atli Hjartarson skillfully prepared the samples.
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Edli kvikukerfis Grimsvatna og staerd gosa
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Hvad veldur misstérum gosum i virkum eldfjollum er trulega flokid samband innri
kvikuprystings og styrkleika umliggjandi grannbergs. Fa eldfjoll syna jafn reglulega hegdun og
Hekla par sem steerd ségulegra gosa virdist vera bein afleiding lengdar undangengis gosshlés.
Odru mali gegnir um Grimsvétn sem gjosa litlu kvikumagni eda miklu (t.d. 2004 og 2011 gosin)
0had pvi hversu langur timi lidur & milli gosa. bad virdast pvi vera olik ferli ad verki undir
pessum virkustu eldstédvum landsins sem valda misstérum gosum. Innfleedi basaltkviku ad
nedan og inn undir Eyjafjallajokul og medfylgjandi prystiléttir leiddi til myndunar kvikugasfasa
sem safnadist saman undir og/eda i kisilrikri afgangskviku i u.p.b. 300 daga (Sigmarsson o.fl.,
2015). Vid myndun gasfasa Ur kviku losnar varmi ar leedingi sem hitar gasid og penst pad pvi
ut sem valdid getur neegum prystingi til ad gasrik kvika brjoti sér leid til yfirbords. Kann slikt
hid sama, p.e. samsofnun a kvikugasi sttudu ar djupstaedri kviku, ad eiga vio um Grimsvétn?

Efnagreiningar & Grimsvatnagjosku leida i ljos ad tveer basaltkvikur (nefndar G-I og G-I1) hafa
gosid & svipudum timabilum drjugan hluta hlyskeidsins (Oladéttir 2009). Nakvaemar
snefilefnagreiningar & gjosku sem féll & Vatnjokull fra pvi um &rid 1200 afhjupa reglulega
stigandi i préun basaltkvikunnar (Sigmarsson o.fl. 2017). bessi stigandi er rofin med steerri
gosum af eilitid frumstaedari samsetningu & u.p.b. 150 &ra fresti, sem kann ad vera afleiding af
innspytingu djupeettadrar og gasrikrar kviku. Hin sveiflukennda virkni virdist haldast i hendur
vid lotur i gostidni eldfjallsins (Larsen o.fl., 1998) og ad einhverju leyti vid storra skjalfta &
Sudurlandsbrotabeltinu (Stefansson og Hallddérsson, 1988). Sidasta gos Grimsvatna framleiddi
0,25-0,3 km? af kviku (Hreinsdottir et al., 2014) og var af annari steerdargradu en t.d. litlu 20.
aldar gosin. Samsetnlng gjoskunnar er mun frumstaedari (t.d. harri styrkur Cr 09 Ni og mun
legra Th) en i gjosku undangenginna gosa. Orgreiningar & gjoskuglerinu leida i 1jos 6venju
dreifda samsentingu (MgO = 4.4 — 5.9 %) eda gler af baedi frumstaedari basaltsamsetningunni
G-I og peirri préadri og algengari G-1I (mynd 1). Enn dreifdari samsetningu er ad finna i
glerinnlyksum (MgO = 3.1 - 6.8 %) sem innilokudust vid kristdllun snemma i
kvikublondunarferlinu. Breytileg samsetning steindanna plagioklas og klindpyroxen (kpx)
endurspegla sama fyrirbeeri, eda bléndun & nyrri kviku ad nedan, G-I, vid pa sem fyrir var i
kerfinu, G-11. Innspyting ad nedan og kvikublondunin virdast hafa att sér stad stuttu fyrir gos
bvi grunnmassaglerid nadi ekki fullri bléndun og einsleitri samsetningu. bad gler sem
einangradist sem kvikudropar i kristéllum blandadist edlilega minna og vardveitir pvi betur
hina frumstaedari G-I basaltsamsetningu.
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Mynd 1. Efnagreiningar & gleri i gjosku Grimsvatnagoss 2011. Breidd stopla samsvarar 2 [ skekkjumdrkum.
Tvitoppa dreifing & styrk MgO i grunnmassagleri bendir til 6fullkominnar bléndunar & tveimur basaltkvikum. Enn
minni bléndun var lokid fyrir myndun glerinnlyksa.

Hvar pessi blondun atti sér stad ma meta med efnavarmafraedilegum hita- og prystimalum
kviku. Jafnveegissamsetningar kpx og bradar hafa verid kvardadar vid breytilegt hitastig og
pbrysting sem reikna ma ut fra efnagreiningum a gleri (i grunnmassa og innlyksum) og peim
kristalflétum sem eru i jafnveegi vid pad. Samsetning glers og kpx dr tveimur stérum gosum
Grimsvatna (1873 og 2011) og tveimur litlum (1823 og 2004) var greind. Samkvaemt kvéroun
Putirka (2008) kristallast kpx um alla skorpuna en pé ad mestu naleegt 400 MPa (410 MPa +20;
2SD) og vid breytilegt hitastig (1060-1160°C). Enginn munur er & kristéllunardypi kpx ar
storum eda litlum gosum og pad dypi skyrir pvi ekki mun & storum og litlum Grimsvatnagosum.
pessi prystingur jafngildir u.p.b. 15 km dypi i skorpunni og kvikubléndunin & sér pvi stad i
nedri hluta skorpunnar.

Glerinnlyksur i kpx steerri gosanna hafa ivid herri styrk rokgjarnra efna (S og CI) sem bendir
til innspytingar gasrikrar kviku af meira dypi. Hvort gasprystingur (CO2?) i frumkviku
Grimsvatna naleegt moérkum skorpu og méttuls valdi innspytingum inn i kvikukerfid & u.p.b.
150 &ra fresti eda breyting & spennusvidi skorpunnar um svipad leyti og storir skjalftar verda a
Sudurlandsgosbeltinu er erfitt um ad deema og allt eins liklegt ad samspil beggja patta valdi
ovenjustorum Grimsvatnagosum med einnar og hélfrar aldar bili. Gasfasinn safnast aftur & mati
saman efst i kvikukerfinu og feera méa rok fyrir ad prystingsbreytingar vegna samsofnunar gass
a grunnu dypi valdi meaelanlegri aflégun & yfirbordi.

47



Vorradstefna Jardfreedafélags Islands
10. mars 2017

Hve gamall er Hornafjordur? Tilraun til aldursgreiningar a
strandrifum og strandlénum Sudausturlands

Pall Imsland® og Arny Erla Sveinbjornsdottir?

! Heimavinnandi jardfraedingur, 2 Raunvisindastofnun Haskélans

Arid 2005 var haldin 6nnur alpjodlega strandradstefnan & Hofn i Hornafirdi a vegum Sveitar-
félagsins Hornafjardar, Siglingastofnunar, Haskola Islands og Samgdénguraduneytisins.

A réstefnu pessari flutti fyrri hofundur pessa erindis erindi par sem hann velti véngum yfir aldri
Hornafjardar, aldri strandlénanna og strandrifanna sem girda pau af fra athafinu (Pall Imsland
2005). betta erindi var toluvert spekulatift en nidurstada pess var ad Hornafjordur veeri um 4.000
ara gamall. Erindi petta var & ensku og hefur ekki spurst mikid at. En umfjollunarefnid er fremur
ovenjulegt og alveg pess virdi ad eyda a pad smastund. Pess vegna er efni pessa erindis nd
endurflutt eftir endurskodun med tilliti til breyttrar pekkingar. Eftir pessa endurskodun er
meginnidurstadan nokkurn vegin hin sama og fyrr.

Nidurstada erindisins er ekki bara lausn a aldursspursmalinu vardandi strandrif og strandlén &
Sudausturlandi, heldur varpa gognin og umfjéllunin lika ljési & jokulhorfunarségu
Sudausturlands.

NU stendur til ad spilla Hornafirdi stérlega med vegaframkvaemdum pvert yfir leirur hans og
fer pa forgdréum stérmerkileg néttara, frabeert landslag og einstakt jardfraedilegt fyrirbaeri &
heimsvisu og vistkerfi sem ekki er annars stadar ad finna.

Jardlagagerd Hornafjardar

Jardlagagerd Hornafjardar er illa pekkt i smaatrioum en i almennri einféldun ma lysa henni
svona: Nedst er berggrunnur fra lokum tertiers, & honum er rofflotur (gamall strandfl6tur)
pakinn grunnsjavarsetum sem sitja misleegt. Ofan a peim er sidan kerfi af setrifum og
[6nasetum.

Horfunarsaga isaldarjokulsins a svaedinu

Horfunarsaga isaldarjokulsins & Islandi hefur verid rakin af ymsum. Hér er einkum studst vid
nylega samantekt eftir Hreggvid Norddahl o.fl. frd& 2012. Horfun isaldarjokulsins &
Hornafjardarsvaedinu er po ekki samstiga vid restina af landinu. isaldarjékullinn hefur legid ut
fyrir strond Sudausturlands mun lengur en annars stadar a landinu. Opid haf hefur teygt sig inn
undir naverandi jokuljadar Hoffellsjokuls, eda jafnvel lengra, pangad til fyrir minna en 6.000-
7.000 arum. betta sést af rostungstonnum sem fundist hafa i Hoffellssandi og farvegi
Hoffellsfljota og voru aldursgreindar af Arnyju Erlu Sveinbjornsdéttur arid 2004 og af
sjavarkarakter smasearra porunga (diatoma) i Hoffellssandi, sem Jon Jonsson gerdi grein fyrir
1989.

Af pessu tvennu er ljost ad rifin og 16nin eru yngri en 6.000-7.000 ara og opid haf & svaedinu
inn & Hoffellsdal.

Sjavarstadan

Fyrir 6.000-7.000 &rum var sjavarstada um 40 m haerri & sveedinu en han er nd. Strandrifin hafa
pbvi ekki getad verid til pa og lonin pa ekki heldur. Pad er ekki fyrr en fyrir um 3.500-5.500
arum sem afstada lands og sjavar skapar moguleikann a myndun strandrifanna. Rifin eru i
jafnveegi vid naverandi sjavarstoou og hafa ekki myndast fyrr en tiltélulega hrodu landrisi
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vegna horfunar isaldarjokulsins var lokid & svaedinu og sjavarbord risid langleidina upp undir
naverandi stddu. Berggrunnur a sveedinu geeti hafa verid komin i nokkurn veginn naverandi
stodu fyrir um 5.000-5.500 &rum, en sjavrbordid var enn mun laegra en na er, eda um 6-7
metrum, samkveaemt sjavarbordsferlinum fra Barbados eyjum (Fairbanks 1989). betta er ad
Ollum likindum hamarksaldur strandrifanna. Fyrir um 3.000-3.500 &rum sidan var sjavabordid
um 4-5 metrum laegra en na er og hefur risid mjog heaegt sidan. Vid pa stédu er ekki oliklegt ad
rifin hafi getad byrjad ad myndast, midad vid had peirra og umfang og sidan verid i jafnveegi
vid hin hafraenu ferli.

Nidurstadan

Nidurstadan er spekulatif og alls ekki traust sonnun & aldri Hornafjardar, en hun bendir til ad
aldur strandrifanna og par med strandlénanna sé adeins um 4.000-5.000 ar. Aldur peirra er
heldur ekki bundinn vid augnablik, pvi baedi rifin og l6nin eru verk dynamiskra ferla, sem hattu
ekki ad virka p6 nokkurn veginn nuverandi mynd kaemist & petta landslag. Ferlin eru enn ad
verki og landslagid i sifelldri adlégun. Fatt bendir til annars en ad énnur strandrif og strandlon
i nagrenni Hornafjardar seu af sama aldri.
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Lava field evolution and emplacement dynamics of the
2014-2015 basaltic fissure eruption at Holuhraun, Iceland
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The 6-month long eruption at Holuhraun 2014-2015 was the largest effusive eruption in Iceland
in 230 years with an estimated bulk lava volume of ~1.44 km®. The eruption has been divided
into three phases based on the lava field evolution. The first phase was dominated by open lava
channels and emplacement of lava flows no. 1-4. The lava flows were predominantly cooling
limited and the longest is lava flow no. 1, which reached the length of 17 km. Lava emplacement
during the second phase was influenced by the formation of a 1 km? lava pond about 1 km
downstream of the vent. This pond became the main distribution point for the lava during phase
2, controlling the emplacement of lava flows no. 5-8. Towards the end of phase 2 vertical
stacking of lava lobes became more predominant and lava tubes developed within the channel
system of lava flow no. 1, resulting in formation of inflation plateaus. In the third and final
phase, transport of lava through tubes continued and inflation plateaus grew in extent, both in
lava flows no. 1-2, raising the original channel surface by 5-10 m above the surrounding lava.
More than 19 km? of the lava field was resurfaced during this period, and lavas were emplaced
in the distal end of the lava flow field. We suggest that the topography (both of the surroundings
and of the lava field itself) made it possible to build up the open channel system so it minimum
was 5-10 m higher than the fluid lava in flow no. 1-2. This damming increased the lavastatic
pressure in the lava, which was sufficient to lift the roof of the lava channels creating the
inflation plateaus, allowing new lava to be transported to the distal ends of the lava field.

A suite of lava morphologies (shelly pahoehoe, slabby pahoehoe, rubbly pahoehoe, spiny
pahoehoe and ‘a‘a) was observed within the first week of the eruption. During phase 1 and 2
‘a’a was the dominant flow morphology of lava flows no. 1-8 and in phase 3 spiny pahoehoe
was the typifying lava morphology. These changes in surface morphology makes the 2014-
2015 Holuhraun lava a paired flow field and the development of lava tubes along existing
channels within the ‘a‘a flow may explain why paired lava flows often have similar length.
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The landscape evolution at Hekla volcano, Iceland:
Integrating remote sensing data from the past 70yr
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1NORDVULK, Institute of Earth Sciences, University of Iceland, Sturlugata 7, 101 Reykjavik,
Iceland (gro@hi.is), 2Life and Environmental sciences, University of Iceland, 2Electrical
Engineering Faculty, University of Iceland.

Hekla volcano is one of the most active volcanic systems in Iceland and has erupted ~23 times
since the settlement of Iceland in AD 874. Hekla is known for its mixed eruptions producing
both explosive tephra deposits and effusive lava flows leaving a volcanically diverse landscape
behind. The volcanic activity of Hekla has had a huge impact on the surrounding landscape and
has changed the vegetation patterns and the depositional/erosional environments in different
ways. Furthermore it has affected the human settlement since the occupation of bjorsardalur
and in the past farms have been abandoned, destroyed or affected by tephra fall or by lava flows
from Hekla, e.g., in AD 1104, 1389, 1436, 1693, 1725, and 1845.

To understand the linkage between volcanic units, topography, vegetation patterns, erosional
and depositional changes and in the end abandonments a cross-disciplinary study monitoring
the temporal and spatial changes on a big scale, along with spatial modelling is necessary.

In the project “Environmental Mapping and Monitoring of Iceland by Remote Sensing
(EMMIRS)”, the Hekla area is one of the two remote sensing supersites that are investigated.
A benchmark repository is created, which consists of high spatial and spectral resolution data
sets (LIDAR, hyperspectral and aerial photos), which were collected through an aerial survey
in the summer 2015 by the Natural Environment Research Council (NERC) UK. This repository
is used for both high-resolution ecological and geological mapping including classification of
lava flows, their surface morphology as well as distribution of tephra deposits.

Furthermore, a temporal remote sensing archive is created stretching back to 1945. This archive
allows decadal reconstruction of the landscape by construction of digital elevation models,
DEMs (ca. 5m/pixel), and ortho-photos (0.5-1m/pixel) using historical aerial stereo photos.
These historical DEMs serve as pre and post-eruption DEMs for the five mixed Hekla eruptions
(1947-48; 1970, 1980-81, 1991, 2000) and allow unprecedented estimation of lava flow
thickness and lava flow volume.

51



Vorradstefna Jardfreedafélags Islands
10. mars 2017

Mapping of fracture systems at the Hengill triple junction,
SWh-lceland

Pall Einarsson, Asta Rut Hjartardéttir, Louis Steigerwald, and students of
the courses Tectonics and Current Crustal Movements in the Faculty of
Earth Sciences, University of Iceland 2016
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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 2016 were conducted in the area of the Hengill triple junction in SW-
Iceland, where three branches of the Mid-Atlantic plate boundary meet, i.e. the Reykjanes
Peninsula Oblique Rift (RPOR), the Western Volcanic Zone (WVZ), and the South Iceland
Seismic Zone (SISZ). The three plates involved are the North America Plate, the Hreppar
Microplate, and the Eurasia Plate, respectively.

The objectives are twofold: 1) To produce a surface fracture map and give an overview of the
different styles of faulting in this rather complicated plate boundary region, 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, that appear
to be the source faults of the largest earthquakes in the vicinity of Reykjavik. Bookshelf faulting
is the main source of large earthquakes in the SISZ that extends to the east from the triple
junction. The southernmost active volcanic systems of the WVZ are the Hengill and
Hrémundartindur volcanic systems. Their central volcanoes are located adjacent to the triple
junction, and their southern fissure swarms extend into the triple junction area. Based on the
type of deformation in the three branches of the plate boundary, the fault structures expected in
the area are normal faults and fissures associated with the fissure swarms of the RPOR and
WVZ, and right-lateral strike-slip faults, typical for the RPOR and SISZ.

The field studies in 2016 were focused on the following issues:

1. Determine fault throw of the normal faults. Throws in the range 0-70 m were measured.
Many fractures were primarily fissures, i.e. with very little vertical offset.

2. Map the fracture pattern associated with strike-slip faults. Several locations of en-echelon
pattern and push-ups were identified, symptomatic of strike-slip faulting.
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Bathymetry and Changes on Seafloor topography of the
southern Reykjanes Ridge

Renata de M. F. Rocha, Armann Hoéskuldsson, Ingibjorg Jonsdottir and
Rannveig Olsfdottir

School of Engineering and Natural Sciences, Faculty of Life and Environmental Sciences

The Reykjanes Ridge, extending from Iceland to aproximatelly 55N, is the northernmost part
of the Mid-ocean ridge that segragates the north american and eurasian tectonic plates, and
therefore has typically very high volcanic actitivity. On this work, we present a bathymetric
map of a selected area in the southernmost part of the ridge, between 57.5 and 58.5N. The data
used for the bathymetric maps result from multibeam echosounder surveys that happened in
1990 (R.V. Maurice Ewing), 1998 (R.V. Charles Darwin) and 2013 (R.V. Marcus Langseth),
providing a time-spam of 23 years in total. Change detection analysis was performed in order
to attempt the idetification of topographic changes that would have been caused by volcanic
eruptions. The depth points generated by the multibeam were interpolated to represent a
topographic surface and the raster images were then subtracted from one another, pixel by pixel.
The resulting image shows the intensity and value of change, where the negative values
represent an increase in depth, and positive values represent a decrease in depth, or in other
words, a decrease or increase in seafloor topographic elevation.
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Clast density comparison between the rooted cone tephra
and the Gramelur rootless cone tephra of the Nesjahraun
lava flow, bingvellir, SW Iceland

Sarah Tapscott and Porvaldur bérdarson
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Comparison between the tephra that make up rootless cones versus the associated primary
rooted cones is required to identify the physical properties that allow for robust distinction
between these geometrically similar volcanic formations. Such identification will assist in
developing a straightforward classification of rootless cone tephra in comparison to rooted or
primary tephra. This contribution focusses on the comparison of clast densities of the primary
versus rootless cone tephra from the Holocene Nesjahraun fissure eruption and its potential for
underpinning an identification and classification scheme for rootless cone deposits.

The Nesjahraun lava flow is located on the southern shore of bingvallavatn, South-West
Iceland. It is a basaltic lava flow that erupted 1880 + 65 before present from a 5-km-long vent
system trending 030°, made up of a row of spatter and scoria cones (Stevenson et al 2012). The
lava flow extended approximately 1.5km into bingvallavatn and lava-water interactions on the
shoreline initiated explosive water to lava interactions, generating the rootless cones Gramelur
and Eldborg (Stevenson et al 2012).

Samples, with focus on the northern, onshore portion of the eruption, were taken from a spatter
cone vent (sample prefix NV-) and the rootless cone Gramelur (sample prefix NC-). Clast
densities were obtained using the methods outlined in Houghton and Wilson (1989) and Shea
et al 2010, and 100 clasts were collected from each sample location for the measurements. The
air-weight for each clast was measured, then clasts were wrapped in Parafilm Wrap PM996
with a known density and subsequently weighed in water, allowing for reliable and accurate
density measurements.

The results show that vent tephra is typified by low clast densities, where the average density
for sample NVV141016-01a is 280 + 69 kg/m3 (1-sigma standard deviation) and 500 + 103 kg/m?3
for sample NV141016-01b (Fig. 1), reflecting high (80 - 90%) vesicularity and thus efficient
magma degassing during venting of the magma.

In contrast, the Gramelur rootless tephra clasts are typified by normal distributions and
significantly higher average clast densities or 1660 + 150 kg/m3 for sample NC141016-01, 1700
+ 200 kg/m3 for NC141016-02a and 1860 + 190 kg/m?3 for NC141016-02b, and the sample sets.
These results signifying lower clast vesicularity for the rootless tephra or in the range 30 - 40%
(Fig. 1). This result is not unexpected as the lava involved in the rootless eruptions is largely
degassed at the time of the explosive lava to water interactions, but also provides a platform for
distinguishing between primary versus rootless tephra.
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Figure 4 Graph layout comparing the density distributions of samples from a spatter cone vent (orange)
and the Gramelur rootless cone (blue), from the same eruptive event of Nesjahraun, SW Iceland.
Densities were calculated using the method derived by Shea et al 2010.
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Um notagildi hugmyndalikana a jaréhitasvaedum. Dami fra
Kroflu og Pico Alto a Azoreyjum

Unnur porsteinsdottir, Gylfi Pall Hersir, Anett Bliscke og Helga M.
Helgadottir

Hugmyndalikén eru notud til pess ad draga fram heildarmynd af nidurstédum rannsékna a
jardhitakerfum. par er pverfaglegum nidurstodum og hugmyndum um kerfid safnad saman, svo
sem um legu jardlaga, stadsetningu hitagjafa, uppstreymi jardhitavokva og rennslisleidir hans.
Mikilveegt er ad skoda mismunandi gogn i samhengi og nyta 6l tilteek gogn til ad fa sem bestar
upplysingar ujm gerd pess og edli. bpessum gdgnum er annars vegar aflad med
yfirbordsrannséknum og hins vegar vid eda eftir borun holna.

e Yfirbordsgogn:
o Yfirbordskortlagning: Lega jardmyndana, misgengi, sprungur, yfirbordsum-
merki jardhita og greiningar 4 efnasamsetningu jardhitavokva.
o Yfirbordsmelingar sem endurspegla legu pess sem undir er: Dreifingu jard-
skjalfta, vionam-, pyngdar- og segulkort.

e Borholugdgn:
o Svarfgreiningar ur borholum sem gefa upplysingar um berggerd og mmyndun.

o Borholumalingar: Hiti, prystingur, vidnam, nifteindir, gammageislun og
viddarmeelingar.

Fyrstu holur & vinnslusvaedinu i Kroflu voru boradar arid 1974 og er nu buid ad bora par 41
holu. Mikio af gdégnum og upplysingum liggja pvi fyrir og hafa fjogur heildsted
hugmyndalikén verid sett fram. bessi gogn tilheyra hinum ymsu pattum sem snerta
jardhitakerfid baedi & yfirbordi og undir pvi. I seinni tid hefur framsetning gagna farst af tvividu
formi yfir & privitt og hafa sidustu tvé hugmyndalikon verid sett fram ad hluta til & prividu
formi. Hugmyndir um jardhitasveedi taka stddugum breytingum og er mikilveegt ad uppfera
hugmyndalikén samhlida nyjum upplysingum.

NU er unnid ad uppferslu privios hugmyndalikans i Kroflu. Par verda settar fram nylegar
talkanir & jaroedlisfraedilegum gdgnum, sem og nyjar upplysingar um berggerd og ummyndanir
ar borholum. bar verdur lagt mat & mikilveegi nidurstadna einstakra rannsokna, hvernig per
stydja hverja adra og auka vid traverdugleika likansins.

Vinnuferlid sem hefur préast vid uppfaerslu privida hugmyndalikansins af jarohitasveedinu i

Kroflu er notad til pess ad skoda minna rannsakad jardhitasveaedi sem er & eyjunni Terceira a

Azoreyjum. Jarohiti er vid eldfjallio Pico Alto og hafa 8 vinnslu- og hitastigulsholur verid

boradar. Fyrir liggur ad bora enn fleiri vinnsluholur. Til ad lagmarka kostnad og ahettu og auka

afkastagetu verdur stadsetning peirra byggd a peim rannsoknargégnum sem til eru. Vinna vid

pessa hugmyndalikana vinnu, i Kroflu og & Pico Alto er hluti af IMAGE verkefninu, fjogurra

ara rannsoknarverkefni styrktu af 7. Rammaaatlun Evrépusambandsins sem lykur i haust &
pbessu ari.
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The Moéafellshyrna debris slide in northern Iceland: Was it
triggered by intense precipitation, earthquake activity or
thawing of mountain permafrost?
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On the 20th of September in 2012, a large debris slide occurred in the Moafellshyrna Mountain
in the Trollaskagi peninsula, central north Iceland. Three factors are likely to have contributed
to the failure of the slope: intense precipitation, earthquake activity and thawing of ground ice.
The weather conditions prior the slide were somewhat unusual, with a warm and dry summer.
From the 20th of August to the 20th of September, about 440 mm of precipitation fell in the
area, where the mean annual precipitation at the nearest station is around 670 mm. The slide
initiated after this thirty day period of intense precipitation, followed by a seismic sequence in
the Eyjafjardarall graben, located about 60 km NNE of Mdéafellshyrna Mountain, a sequence
that started on the 19th of September. The slide originated at elevation of 870 m a.s.l. on the
NW-slope of the mountain. The total volume of the debris slide is estimated around 500,000
m3 and that its primary cause was intense precipitation. We cannot exclude the influence of the
seismic sequence as a secondary contributing factor. The presence of ice-cemented blocks of
talus immediately after the debris slide shows that thawing of ground ice could also have played
an important role as a triggering factor. Ice-cemented blocks of talus have been observed in the
deposits of two other recent landslides in northern Iceland, in the Torfufell Mountain and the
Arnesfjall Mountain. The source areas for both the Moéafellshyrna and the Torfufell slides are
within the lower elevation limit of mountain permafrost in northern Iceland but the source area
of the Arnesfjall slide is at much lower elevation, around 350 m a.s.l. The fact that there are
now three documented landslides which are linked to ground ice-melting suggests that
discontinuous permafrost is degrading in Iceland, consistent with the decadal trend of
increasing atmospheric temperature in Iceland due to climate change. This study highlights that
ground ice thaw could represent a new source of hazard in Iceland. The knowledge of the
detailed distribution of mountain permafrost on the island is poorly constrained, making it is
hard to predict where the next hazardous slide could occur in the future — therefore a making
this a priority for future research.
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Eldfjallafraedi og natturuva: VeTOOLS grunnur og
greiningar i landupplysingakerfum

péra Bjorg Andrésdottir', Armann Hoskuldsson®?, Ingibjorg Jonsdattir?
og borvaldur bérdarson?

L Eldfjallafreedi og nattGruvarhépur, Jardvisindastofnun, Haskali islands
2The Nordic Volcanological Centre

VeTools er rannséknaverkefni innan Evropusambandsins undir stjorn islands, Spanar og
Porttigal, en par er 16gd sérstok ahersla & hattu- og ahaettumat a eldfjallaeyjum, sem sagt islandi,
Kanarieyjum og Azoreyjum. Astaeda pess er ad eyjur eda tiltekin svaedi 4 peim geta einangrast
i storum eldgosum og pvi geta 6ll viobrogd ordid floknari. Pad er ekki bara naudsynlegt ad
bekkja heettu -og ahattu mat & byggdum svaedum, pad er jafnframt porf fyrir ad geta adlagad
matid ad framgangi eldgosa @ medan & gosi stendur. Markmid verkefnisins er ad proa forrit sem
audveldar og batir ahaettumatsgerd og hagt er ad nota i langtima og bradava. Forritid mun pvi
audvelda akvardanatoku & dvissutimum. Auk forritsins mun jardfraedilegur gagnagrunnur vera
unninn sem forritid byggir a.

Kynntar verda fyrstu nidurstodur ur islenska hluta verkefnisins, par sem unnid hefur verid med
Vestmannaeyjar og Grindavik.
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