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Avarp formanns

Keru félagar,

verid hjartanlega velkomin & Vorrddstefnu Jardfreedafélagsins 2016. Eins og gloggir félagar
toku eftir var radstefnunni seinkad i ar. Undirritud kladradi bokun & salnum og pykir pad
midur. Eg nenni p6 ekki ad skammast min lengi, pvi ni1 veit ég hvenaer Haskoli Islands opnar
fyrir vorbokanirnar og mun verda fyrst allra til ad hringja inn bokun fyrir vorid 2017.
Studentar verda hér ponokkrir 1 dag og hvet ég pa til ad kynna sér starfsemi félagsins og taka
patt. Einnig hvet ég félagsmenn til ad gefa stidentum gaum, peir eru ji framtidin.

bad fer annars ad styttast i annan endann 4 formennsku minni par sem €ég er n um pad bil ad
klara pridja arid af fjorum sem leyfilegt er ad starfa sem formadur Jardfredafélagsins.

Eg hvet pa sem ahuga hafa 4 félagsstorfum JFI ad koma og raeda vid mig malin, ég mun taka
vel 4 moti ykkur.

f.h. Jardfraedafélags Islands
Sigurlaug Maria Hreinsdottir, formadur
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Mantle CO, degassing through the Icelandic crust
evidenced from carbon isotopes in groundwater

Andri Stefansson’, Arny E. Sveinbjérnsdéttir', Jan Heinemeier®, Stefan
Arnérsson’, Rikey Kjartansdéttir' and Hrefna Kristmannsdéttir®

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

2 AMS 14C Dating Laboratory, Institute of Physics and Astronomy, University of Aarhus, DK-8000
Denmark

3 University of Akureyri, Sélborg, 600 Akureyri, Iceland

Carbon isotopes (6°CO, and '*CO,) of groundwater in Iceland were studied in order to
determine the source and reactions of carbon in Iceland not associated with active volcanic
systems. All the waters were of meteoric origin, with temperatures of 1-130°C, pH of ~4.5-
10.5 and dissolved inorganic carbon (3. CO;) between 1.8 and 4100 ppm. The measured range
of 8°CO, and "*CO, was -27.4 to +2.0 %o and 0.6 to 118 pMC, respectively.

The source and reactions of dissolved inorganic carbon were studied by comparing the
measured chemical and isotope composition with those simulated using isotope geochemical
models. Three major sources of CO, were identified: (1) dissolution of partially degassed
basaltic rocks formed at the surface or shallow depths, (2) atmospheric CO, through air-water
exchange at surface, and (3) input of gas at depth into the groundwater systems that has
similar carbon and isotope composition as the pre-erupted melt of the upper mantle and lower
crust beneath Iceland. In the groundwater systems the CO, chemistry and isotope content are
modified due to carbonate mineral precipitation and changes in aqueous species distribution
upon progressive water-rock interaction, these changes needed to be quantified in order to
reveal the various CO; sources.

The CO, flux of the Icelandic crust was estimated to be ~5-10-10'"" mol/yr with as
high as 50% of the flux not associated with active volcanic centers but placed off-axis where
significant proportion of the CO, may originate from the mantle. The mantle input of the
groundwater off-axis correspond to CO, partial pressures of ~10 to 1 bar and to mantle CO,
flux of <5-10° mol/km?/yr for most areas and up to 125-10° and 1600-10° for the Southern
Lowlands and Snafellsnes, respectively. The CO, flux from active volcanic geothermal
systems in Iceland was estimated to be ~500-3000-10°> mol CO,/km*/yr, considerably greater
than the highest values observed off-axis.
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The Jan Mayen microcontinent (JMMC) evolution and link
to the formation of the Greenland-lceland-Faroe ridge
complex

A. Blischke', C. Gaina?, O. Erlendsson® and B. Brandsdéttir*

1

) Iceland GeoSurvey, Branch at Akureyri, Rangarvéllum, 602 Akureyri, Iceland

Centre for Earth Evolution and Dynamics (CEED), University of Oslo, Sem Saelands vei 24, P.O.
Box 1048, Blindern, NO-0316 Oslo, Norway

Iceland GeoSurvey, Grensasvegi 9, 108 Reykjavik, Iceland

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

Keywords:

Geochronology, Greenland-Iceland-Faroe Ridge complex, Iceland Plateau, Jan Mayen,
microcontinent, kinematic model, plateau basalts, pre-breakup formations, rift transition,
seaward dipping reflectors, Southern Ridge Complex, volcanic facies.

Abstract:

We present a review of Tertiary rift systems association with the Jan Mayen microcontinent
(JMMC) — a submerged feature situated northeast of Iceland. This work is based on review
and interpretation of commercial and publicly available geophysical and borehole data
collected offshore Iceland since the early 1970°s. The kinematic evolution of JMMC is
presented in the context of the North Atlantic opening, the formation of the Jan Mayen
fracture zone, and the evolution of the transfer system bordering the Greenland-Iceland-Faroe
Ridge complex, is viewed in perspective of present day rift processes in Iceland. Furthermore
were processes affecting the microcontinent along the Iceland-Faroe transfer system
compared with on reflection seismic data mapped structures along the Iceland-Faroe Ridge
area.

The Cenozoic structural evolution of the Jan Mayen microcontinent and surrounding oceanic
crust includes six main phases, which correspond with several major unconformities and
related structures observed across the microcontinent, the central East Greenland margin, and
the Iceland-Faroe Ridge area. Important events include: (1) the pre-break-up unconformity
formation (56 — 55 Ma) and emplacement of Early Eocene plateau basalts across the
microcontinent, the Iceland- and Faroe Plateaus, and the Blosseville Kyst region; (2) the
break-up to rift phase, starting around 55 Ma and the formation of lava flows forming seaward
dipping reflectors along the east and southeast flanks of the microcontinent, followed by the
initiation of seafloor spreading in the Norway Basin along the ZAgir Ridge during Early
Eocene (C24n2r, 53.36 Ma); (3) the initiation of the Iceland Plateau at the southernmost tip
of the Agir Ridge rift system during the Early Eocene (C22n, 49.3 Ma); (4) change from
orthogonal to oblique seafloor spreading along the Agir Ridge, during mid-Eocene (C21n-r,
47-44 Ma), accompanied by formation of transform systems and uplift along the JMMC
southern flank, and occurrence of igneous activity, e.g. intrusions along the northeastern
margin of the Blosseville Kyst and southeastern flank of the IMMC; (5) a ridge relocation via
a southeast to northwest en-echelon ridge system from the southern extent of the
microcontinent during Late Eocene to Early Oligocene (C13n, 33.1 Ma). This oblique
extension resulted in the opening of the Jan Mayen basin and the formation of a series of
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small pull-apart basins along the northwestern flank of the Jan Mayen microcontinent; and (6)
seafloor spreading cessation in the Norway basin around 22 Ma, followed by the final break-
up along the Jan Mayen microcontinent western margin during the early Miocene (C6b, 22.2-
21.7 Ma) and the northward propagation of the fully established Kolbeinsey Ridge.
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Goshverir a Reykjanesi fyrr og nu

Audur Agla Oladéttir og Finnbogi Oskarsson

islenskar Orkurannsoknir (iISOR)

Goshverir eru eitt af yfirbordseinkennum jardhita og pad fyrirbaeri sem oft hefur vakid hvad
mesta athygli allra nattirulegara jardhitafyrirbaera. Goshverir eru nu pekktir vida um heim en
Geysir 1 Haukadal er enn einna fraegastur pessara fyrirbara, vegna langrar ségu sinnar og
vegna frumrannsdkna sem gerdar voru 4 honum 4 19. og fyrir hluta 20. aldar en heimildir eru
um Geysissva0id sjalft allt fra 13. 61d. Goshverir verda til vi0 frekar sérteekar adstedur og eru
oft skammlif fyrirbari. Myndun peirra er adallega hdd premur pattum; hita, vatni og hentugu
lagnakerfi. Litid parf til ad raska jafnvaegi milli pessara patta og getur breyting i varmastraumi
sem berst ad nedan inn i gosrdsina eda breyting 4 pvi varmatapi sem verdur um yfirbord breytt
hegdun goshveranna. Einnig geta tutfellingar og jardhraringar breytt adsteedum i gosras hvera.

Hér a landi eru goshverir pekktir fra nokkrum stodum 4 landinu p6d feestir séu virkir sem
goshverir nu. Fregasta svaedid er vitaskuld Geysissvae0id i Haukadal par sem Strokkur og
Geysir hafa skipad sterstan sess en auk pess hafa Smidur og Operrishola gosid, jafnframt
voru Oflugir goshverir i Reykjahverfi i S-Pingeyjarsyslu par sem a.m.k. eru pekktir fjorir
goshverir, Uxahver, Strutshver, Sydstihver og Ystihver en enginn peirra er na sérlega virkur
sem goshver. Af 60rum svedum hérlendis méa nefna Bldhver 4 Hveravollum & Kili, Grylu i
Olfusi, Arhver i Reykjadalsa i Borgarfirdi og hveri 4 jarShitasvaedinu 4 Reykjanesi.

Jarohitasvedid 4 Reykjanesi hefur lengi verid umtalad vegna hverabreytinga og jardskjalfta
og oft hafa pessir atburdir farid saman. bar hafa komid fram goshverir nokkrum sinnum en
einnig horfid aftur. Jardhitasvadid er eitt pad best rannsakada 4 landinu og ymisleg starfsemi
hefur verid i nagrenni jardhitafyrirbaeranna. Arid 1878 var byggdur viti 4 Reykjanesi og hofst
par pa fGst buseta vitavardar & svaedinu sem skradi nidur jardskjalfta og adra atburdi. Margir
komu 4 jarOhitasvaedid og skrifudu lysingar & fyrirbeerum sem par voru, til ad mynda Jon
Hjaltalin landleknir (1863), W.L.Watts (1875) og Porvaldur Thoroddsen (1883) en aldrei er
minnst 4 neinn goshver & svadinu.

Arid 1905 kom Walter von Knebel ad jardhitasvadinu 4 Reykjanesi og lysti hann pa nyjum
leirhver 4 svadinu en hann gaus ekki pa. Ari sidar var leithver pessi farinn ad gjosa og var
honum lyst af F.V. Brinch vitaverkfraedingi. Gaus hverinn saltvatni i 10-12 m had, gosin
byrjudu med gufublastri og komu 4 um halftima fresti. Arid 1914 var hann enn virkur pegar
Jon Trausti var parna 4 ferd. Pessi hver fékk nafnid Reykjanes-Geysir eda Litli-Geysir. Arid
1930 gaus hann ekki lengur. A jardhitasvaedinu 4 Reykjanesi er aberandi holl sem nefndur er
Kisilholl. Kisilhellan pekur efsta hluta hélsins og synir ad Reykjanes-Geysir var ekki fyrsti
sjohverinn 4 svadinu pd hann sé sa elsti sem pekktur er af ritudum heimildum.

Arid 1919 urdu jardskjalftar 4 Reykjanesi og pa myndadist upp Gr pvi leirthver um 20 m fra
Reykjanes-Geysi. Pessi var kalladur Hverinn 1919 eda bara 1919. Hann var leirhver i nokkur
ar en for ad gjosa eftir jardskjalfta 1926. Gosin 16gdust af sama ar. 1930 pegar Gudmundur G.
Bardarson kom ad honum var honum lyst sem sjodandi sjohver en eftir 1940 er hans ekki
getid. Baodir pessir hverir voru stadsettir sunnan vid nuverandi akveg og sunnan vid virkni
svadisins og er enginn leirhver & pessu svaedi i dag.

Arid 1967 bar til tidinda & Reykjanesi. [ tengslum vid jardskjalfta 4 Reykjanesi arid 1967,
rumskudu goshverirnir tveir vid sér. Hverinn 1919 liftnadi vid sem gufuhver og sidar leirhver
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sem tok ad gjosa viku sidar 10-15 m hdum gosum og endadi sem sjodandi saltvatnshver med
gosum 4 um halftima fresti i um ératug. Leirhver kom fram par sem Reykjanes-Geysir var
adur. Jon Jonsson fylgdist med proun hveranna fyrstu daga og vikur eftir ad peir myndudust
og lysir pvi ad hverirnir hafi so010 mjog akaft og ad fyrstu dagana hafi peir verid leirhverir en
ord10 sidan tiltdlulega hreinir vatnshverir. Talad var um goshverina & Reykjanesi sem einstad
fyrirbeeri 4 jordinni par sem vatnid 1 peim var salt. Fljotlega eftir ad jardhitaboranir hofust 4
Reykjanesi 10gdust goshverirnir af og sjast nil nanast engin merki um pa. bessi vidbrogd
goshveranna vid borunum og nytingu sveda hafa komid fram vidar svo sem i Routorua og
Wairakei jar0hitasvedunum & Nyja-Sjalandi.

[ september 4rid 2014 vard 1jost ad sdgu goshvera 4 Reykjanesi var ekki lokid. { lok agast og
byrjun september vard jardskjalftahrina 4 Reykjanesi og i kjolfar hennar urdu téluverdar
breytingar 4 jarOhitavirkni 4 Reykjanesi. Mest aberandi hverinn vid utsynispallana,
Gunnuhver, ferdi sig um 40 m til sudurs, ur storri og djupri skal sem hann var i um 6 ara
skeid yfir i ummyndad sundurskorid leirflag & svipadar slodir og hann hafdi verid adur.
Toluvert langt fra Gtsynispollunum til nordvesturs, & flatanum neerri Grda 16ninu var sidan
leirhver farinn ad gjosa. [ nokkur 4r hafdi parna verid stor og mjog 6lgandi leirhver en aldrei
hafdi ordid vart vid gos i honum. Fyrst eftir ad hann byrjadi ad gjosa, gaus hann 4 um 8-10
min fresti. Hed stroksins var datlud 10-20 metrar og i hverju gosi komu upp margar 6flugar
spyjur og gosin stodu yfir 1 1-2 minatur. bPessi goshver hefur ekki hlotid formlegt nafn ennpa
en verid kalladur nyi goshverinn eda Drullugeysir. | febraar 2015 hafdi goslotan lengst i 20-
25 minutur og nu i april 2016 gys hverinn sjaldnar en p6 oft & dag. Vokvinn er dokkgrar ag lit,
litt saltur, med syrustig um 4,7 og virdist ekki hafa breyst ad radi.
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JARDFRAEDIKORT AF LANDGRUNNINU

Arni Hjartarson og Ogmundur Erlendsson
islenskar Orkurannsoknir, ISOR, Grensasvegi 9, 108 Reykjavik

A haustfundi Jardfraedafélagsins 2015 var gerd grein fyrir fj 161pjodlegu rannsoknarverkefni
sem ISOR hefur tekid patt i og nefnist EMODnet-verkefnid (Arni Hjartarson og Ogmundur
Erlendsson 2015, Ogmundur Erlendsson og fl. 2015). Skammstdfunin stendur fyrir Europian
Marine Observation Data Network og er, eins og nafnid bendir til, &tlad ad draga saman gégn
er varda alhlida hafrannsoknir, samreema pau og gera adgengileg & veraldarvefnum. Sérstakur
hopur faest vid jardfraedi hafsbotnsins. Hér verdur haldid afram ad gera grein fyrir einstokum
pattum verkefnisins. Einn af peim er jardfredi berggrunnsins (Submarine bedrock geology).
Logd er dhersla & tvenns konar jardfredikort ad alpjodlegri sidvenju sem eru kvarter kort
(Quaternary map) og forkvatrer kort (pre-Quaternary map). bessi skipting fellur ekki vel ad
islenskum adstedum og pad vantar meira ad segja almennilegt islenskt nafn 4 sidarnefnda
kortid. I alpjodlegu samstarfi verdur samt ad beygja sig undir hana. Vidast utan fslands synir
kvarter kortid hreinlega 6hardnada eda halfhardnada setlagahulu sem liggur ofan 4 mun eldra
bergi (pre Quaternary bedrock). Hérlendis vandast malid pvi kvarter og forkvarter marka ekki
samberileg skil og erlendis og hluti af hinum kvarteru jardmyndunum ganga nidur i gegn um
alla jardskorpuna a4 um 50 km breidu svadi i glionunarbeltunum. Kvartera kortid af islenska
landgrunninu synir setlagapekjuna sem vidast hvar hylur berggrunninn. Innri gerd setlaganna
er illa pekkt. Hér er pessum setum einfaldlega skipt upp i tvo flokka eftir
setmyndunaradstedum i jokulattad sjavarset (glaciomarine sediment) og uthafsset (bathyal
sedimant). Jokulettada sjavarsetid er & landgrunninu allt frd stréndum og ut 4 landgrunnsbrian
en uthafssetid tekur vid i landgrunnshlidunum. A seinni stigum mun pessum flokkum fjolga
og pa koma til sogunnar arésamyndanir og ymis konar strandset, jokuljadarmyndanir,
botnurdarmyndanir og margt fleira. Vida ma gera rad fyrir ad ekkert eda afar punnt set sé til
stadar t.d. 4 ungum gosmyndunum vid nedansjavarhryggina. Svo stingur eldri berggrunnur
upp kollinum med stréndum fram og vidar.

Forkvartera kortid synir gerd berggrunnsins. Berggrunninum er skipt i prja meginflokka eda
skorpugerdir, uthafsskorpu (oceanic crust), Islandsskorpu (Icelandic type crust) og
meginlandsskorpu. Par er um ad reda Jan Mayen skorpuflisina. Auk pessa verdur ad syna
kvartera skorpu sem 4 p6 illa heima & forkvarteru korti. A kortinu sjast lika megineldstédvar 4
landgrunninu og saefjoll.

Gert hefur verid kort sem synir aldur berggrunnsins i kring um landid. Par er ad langmestu
leyti studst vid segulmalingar pvi beinar aldursgreiningar eru ekki til°. bar kemur vel fram
hvernig hafsbotninn eldist med aukinni fjarlegd fra glionunarbeltunum og athyglisverdar
undantekningar fra peirri meginreglu.

Margt annad fylgir pessum flokki korta, svo sem hoggun og jokulmenjar 4 landgrunninu en
gerd var grein fyrir peim 4 haustfundi JFI 2015.
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Forkvartert kort af hafsvedunum kring um Island (drég frd mars 2016)
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Grunnvatnstengsl milli sprungusveima i nordaustur
gosbeltinu i lj6si samsatumaelinga a jardhitavatni.

Arny E. Sveinbjérnsdottir

Jardvisindastofnun Haskdlans, Sturlugétu 7, 101 Reykjavik

Nordaustur gosbeltid einkennist af vel afmorkudum eldstodvakerfum, sem hvert um sig
inniheldur megineldst6d, sprungusveim og héhitakerfi. Samsatumalingar 4 jardhitavatni
benda badi til flokins innstreymis & jardhitavatni inn i kerfin og ad jardfraedilega sé
uppbygging peirra flokin. Samsaetugildin spanna breitt bil badi innan kerfa og 4 milli peirra.
Sturefnishlidrun er einnig mjog breytileg fra um 1%o til 7%.. Samkvaemt nidurstodum
sams@tumalinga er jardhitavokvinn talinn blanda af svadisbundinni og lengra ad kominni
urkomu og eldra grunnvatni.

A yfirbordi eru eldstédvakerfin og sprungusveimarnir 4berandi og vel afmarkadir.
Grunnvatnsstreymi er talid stjornast af sprungum og pvi alitid ad pad fylgi sprungusveimum
en sé litid sem ekkert 4 milli peirra. Samsaetumalingar hafa synt merki um moguleg tengsl
jardhitasveeda sem tilheyra mismunandi sprungusveimum. [ fyrirlestrinum verdur fjallad um
nidurstodur samsatumalinga Gr sprungusveimunum og hvernig par geta varpad 1josi &
grunnvatnsstreymi innan jar0hitakerfanna.
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Myndirnar syna eldstodvakerfin innan NAU gosbeltisins (Asta R. Hjartardottir og fl., 2012) og
nidurstodur samsatumalinga Gr borholum (Arny E. Sveinbjornsdottir og fl., 2015).

Heimildir:
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Proceedings World Geothermal Congress, Melbourne, Australia, 19-25 April, 2015.
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Ambient noise tomography of Eyjafjallajokull

Asdis Benediktsdottir’, Olafur Gudmundsson?, Bryndis Brandsdottir’

1 Nordic Volcanological Center, University of Iceland, Reykjavik Iceland.
2 Department of Earth Sciences, Uppsala University, Uppsala Sweden.

We present the first tomography model of Eyjafjallajokull volcano south Iceland, using
ambient noise tomography collected over 7 months on a dense network of temporary
seismometers deployed prior to and during the 2010 eruption, in addition to the permenent SIL
network operated by the Icelandic Meteorological Office. Cross-correlations between stations
enabled us to construct phase-velocity dispersion curves and create phase-velocity maps, for
periods between 1.6-6.5 s. From the phase-velocity maps we constructed local dispersion
curves and used them to invert for structure in depth. The resulting 3-D shear wave velocity
model has a lateral resolution of 5 km and vertical resolution down to 10 km. The 3-D model
shows two high-velocity zones, with a velocity of 3 km/s, due east and west of the caldera of
Eyjafjallajokull, at approximately 5-7 km depth (Figure 1). The eastern high velocity zone is
elongated in the east-west direction, similar to the geological surface features on
Fimmvorduhdls, and Eyjafjallajokull. The high velocity zones most likely correspond to
intrusive bodies similar to those previously imaged beneath both Tertiary and Neovolcanic
central volcanoes in Iceland (Palmason, 1971; Foulger and Toomey, 1989; Brandsdottir et al.,
1997). Directly underneath the caldera a low-velocity zone, with a S-velocity of 2 km/s, is
observed at a shallow (0-3 km) depth, stretching southwest of the caldera. The low velocity
zone sits between the high velocity zones. Earthquakes prior and during to the 2010 summit
eruption (see Figure 1 caption) were situated within the conduit underneath the low-velocity
zone (Tarasewicz et al. 2012) whereas earthquakes located prior to the Fimmvorduhals
eruption (see Figure 1 caption) (Tarasewicz et al. 2014) all occurred west of the eastern high-
velocity zone.

N S

0

2.0 25 3.0

S-wave velocity [km/s]
Figure 1. Vertical shear velocity profiles. The location of the cross sections are shown as blue lines on

the left. The inverted triangles mark the summit caldera. Gray, black and purple circles are earthquakes
from March 5" 20", April 13™-14™ and May 2010 respectively.
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Ahrif eldgossins i Bardarbungu 2014 til 2015 a styrk og
framburod leystra efna i Fellsa i Fljotsdal.

Eydis Salome Eiriksdéttir'?, Iwona M. Galeczka'* og Sigurdur Reynir
Gislason'
'Jardvisindastofnun Haskolans, Sturlugotu 7, 101 Reykjavik

2Veiéiméﬂastofnun, Arleynir 22, 112 Reykjavik, ese@veidimal.is
*islenskar orkurannsoknir, Grensasvegur 9, 108 Reykjavik

Eldsumbrotin i Bardarbungu 2014-2015 stédu yfir i um sex manudi og voru hin mestu &
fslandi { yfir 200 4r. Um 1,6 km® af hrauni myndudust { umbrotunum og gasstreymi var mikid.
[ heildina losnudi um 11 milljén tonn af SO,, 6 milljén tonn af CO, og 100 pusund tonn af
HCI til andramslofsins (Sigurdur Reynir Gislason o.fl. 2015). bessar gastegundir mynda syrur
i snertingu vid raka andrimsloftsins og geta haft ahrif & yfirbordsvatn og lifriki pess. Pessi
rannsokn midadi ad pvi ad meta ahrif eldsumbrotanna 4 dragd & ahrifasvaedi peirra og vard
Fellsa vid Sturluflot i Fljotsdal fyrir valinu par sem mikid er til af géognum var safnad Ur
Fellsa 4 arunum 1998 til 2013. Einnig er rennsli Fellsar vaktad af Vedurstofu Islands sem
gefur moguleika 4 ad meta efnaframburd arinnar. Osmoétiskur synasafnari (Jones o.fl. 2015)
var notadur til voktunar fré april til agust 2015 og var samfelld vatnssynasofnun yfir allan
pann tima. Nidurstodur mealinganna fra 2015 voru bornar saman vid eldri gogn Ur Fellsa til ad
meta hugsanleg ahrif af voldum eldgossins 4 vatnsfallid.

Styrkur leystra adalefna og ymissa snefilefna, dsamt pH gildi vatnsins voru meld i
rannsokninni. Ahrif rennslis 4 maelda peetti voru metin og framburdur leystra efna reiknadur
og borinn saman vid eldri gégn. Nidurstddurnar syna ad leysingavatn & vatnasvidinu var
surara sumarid 2015 en & timabilinu 1998 til 2013. Styrkur Cl og SO4 var einnig herri en
styrkur annarra adalefna var samberilegur vid eldri syni. Styrkur maldra snefilefna 2015 var
oftast svipadur og i eldri synum.

Vorid 2015 var kalt 4 Austurlandi og leysingar & vatnasvidi Fellsar hofust ekki fyrir
alvoru fyrr en um midjan jini, eda manudi seinna en ad medaltali 4 arunum 1998 til 2013. bad
olli pvi ad framburdur Fellsar 6x ekki fyrr en um midjan jini. Framburdur leystra adalefna var
svipadur og i medaltalsari nema framburdur H' og sulfats (SO;2) sem var tvofalt haerri og
framburdur CI” sem var 40% haerri en i medalari. K1or og sulfat i urkomu 4 Islandi eru yfirleitt
sjavaraettud en ad auki er sulfat @ttad fra jardhitasvaedum og vegna manngerdra patta. Aukin
akoma pessara efna 4 dhrifasvedi eldsumbrotanna, vegna kvikuafgosunar, jok styrk peirra i
leysingavatninu & vatnasvidi Fellsar. Hlutfallsleg aukning klérs var minni en sulfats par sem
styrkur klors er 10-30 sinnum herri en sulfats i Fellsa. Klor-aukningin 1 Fellsa 2015, midad
vid ad Cl sé 4 formi HCI, stendur undir tvofalt haerri H 4komu en stlfat-aukningin 4 sama
tima, ef gert er rad fyrir ad stlfatid sé 4 formi H,SOj. Petta er pratt fyrir ad molhlutfall SO,/Cl1
i gosmekkinum hafi verid um 60 (massahlutfallid var um 100) (Sigurdur Reynir Gislason o.fl.
2015). bessar melingar & akomuaukningu & vatnasvidi Fellsar benda til pess a0 oxun SO, yfir
1 SO4 s¢é fremur hagt ferli vid paer adsteedur sem riktu 4 medan gosinu stod.

[ medaltalsari er pH gildi i Fellsa fra april til agast 7,4 en var 7,1 sumarid 2015 eftir
eldgosid 1 Bardarbungu (sponnin var 6,69 til 7,56). Styrkur margra malma, t.d. als (Al), er
mjog hadur pH gildi en styrkur pess var alltaf lagur og for aldrei yfir 0,8 umol/l sumarid
2015. Til samanburdar var medalstyrkur Al 0,2 umol/l 1 Fellsa & arunum 1998 til 2013 og fra
0,2 til 8,7 umol/l efst i Ellidadm arid 1998 (Sigurdur Reynir Gislason o.fl. 1998) . Styrkur
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annarra malma sem meldur var 1 synum Ur Fells4 frd 2015 var einnig lagur, en po litillega
haerri en 4 medalsari.

Heimildir:

Jones M., Galeczka 1., Gkritzalis-Papadopoulos A., Palmer M. R., Mowlem M. C., Vogfjord K., Jonsson b.,
Gislason S. R., 2015. Monitoring of jokulhlaups and element fluxes in proglacial Icelandic rivers using osmotic
samplers. JVGR, 291, 112—-124.

Sigurdur Reynir Gislason, Bjorn Por Guomundsson og Eydis Salome Eiriksdottir (1998). Efnasamsetning
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Sigurdur Reynir Gislason o.fl. 2015. Environmental pressure from the 2014—15 eruption of Bardarbunga
volcano, Iceland. Geochemical Perspectives Letters, 1. 84-93.
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Hvad olli hlaupinu fra Hamarskatlinum i vestur Vatnajokli i
juli, 2011?

Eyjolfur MagnUsson’, Finnur Palsson’, Magnus T. Gudmundsson’,
bérdis Hognadéttir' og Cristian Rossi®

1) Jardvisindastofnun Haskdélans
2) Remote Sensing Institute, German Aerospace Center (DLR)

Vid greinum fra rannsdkn 4 Hamarskatlinum og nagrenni hans byggda 4 issjarmalingum sem
gerdar voru 2013-2015 og fjolda yfirbordskorta sem syna proun ketilsstaedisins i addraganda
hlaupsins og i hlaupinu sjalfu. Engar markverdar hadarbreytingar greinast 4 ketilstedinu pann
tima sem tilteek hadarkorta fyrir hlaup spanna, p.e. yfir 13 manudi par til 6 dogum fyrir hlaup.
Ef um slikar hadarbreytingar var ad r&eda sem nadu yfir storan hluta Hamarsketilsins voru
peer tzepast meira en 1 m. A sama tima er dztlad ad umtalsvert meira yfirbordsleysingarvatn
hafi runnid til Hamarsketilsins en heildarrennsli hlaupsins. Ef pad vatn hefdi ad einhverju
marki safnast fyrir undir ketilsteedinu hefdi pad greinst beint sem yfirbordshaekkun. bvi er
1jost ad svo til 6ll yfirbordsleysing sem kom af vatnasvidi ketilsins sumarid 2010 rann fram
hja ketilsvaedinu. Einnig er erfitt ad skyra af hverju botnbrad myndud beint undir katlinum
hefdi att ad vera eftir pegar svo virkt gegnumrennsli undir ketilstedinu var i gangi. Ef
vatnsgeymir undir ketilsteedinu var pegar til stadar vorid 2010 hefdi s& geymir purft ad vera i
rennslisjaftnvagi p. a. vatnsbord hans vari stodugt pratt fyrir breytilegt rennsli gegnum hann.
Tilvist sliks vatnsgeymis verdur ad teljast olikleg. ber athuganir sem hér eru settar fram
benda pvi til ad mest af vatninu sem kom nidur i hlaupinu hafi verid stadbundin botnbrad
myndud 0-6 dogum fyrir hlaupid.

Hedarbreytingar i katlinum sem spanna timabilid fra 6. juli, 2011 (6 dogum fyrir hlaup) til
11./27. 4ghst sama ar (samsett haedarkort) syna hadarbreytingar i og kringum ketilinn sem
svara til rosklega 25.542.1 milljon m’ af is. Einnig sést veruleg hadarbreyting 4
jOokulyfirbordi yfir flodfarvegi hlaupsins. Su breyting svarar til um 2 metra lekkunar ad
jafnadi yfir pann hluta hlaupfarvegsins sem badi hadarkort spanna (um 6 km af um 8 km
16ngum farvegi). Rammal pessarar hadarbreytingar er um 7.6+1.9 milljon m’. Ef gert er rad
fyrir a0 ofangreindar rimmalsbreytingar svari til iss sem bradnadi og skiladi sér sem
hlaupvatn gerir pad um 23+2 milljon m® (23+2 Gl) fra katlinum og 7+2 milljén m® (7+2 GI)
fra farvegi hlaups sem er gédu samraemi vid innrennsli jokulhlaupsins i Hagongulén (~30 GI)
aztlad t fra vatnshad og samtima rennsli Ur l6ninu. Laekkun jokulyfirbords i hlaupinu yfir
farvegi pess er erfitt ad skyra 6druvisi en ad hlaupvatnid sem for undan katlinum hafi verid ad
minnsta kosti 15°C heitt. Neertekasta skyringin 4 svo miklum hita 4 hlaupvatninu er ad gosid
hafi undir katlinum p6 hér verdi adrar skyringar ekki utilokadar. {ssjarmaelingarnar sem nyttar
voru til ad kortlagningar 4 jokulbotninum syna hadodtt botnlandslag undir og i nagrenni
Hamarsketilsins. Undir midju meginketilsins sem myndadist vid jokulhlaupid i juli 2011, er
holl sem metin er ~3 milljénir m’. Ef hann myndadist i eldgosi vid jokulbotn sem olli
jokulhlaupinu i jali 2011, gaetu gosefnin sem hlé6du hann upp borid med sér varma sem naegdi
til a0 mynda pad vatn sem skiladi sér nidur i hlaupinu ef varmi gosefnanna er ad mestu nyttur
til braedslu iss fyrir og 1 hlaupinu.
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Maelingar a radoni i heitu og koldu vatni

Finnbogi Oskarsson og Ragnheidur St. Asgeirsdéttir
islenskum orkurannséknum (ISOR)

Radon (Rn) er geislavirk lofttegund sem myndast i nattirunni vid klofnun radiumkjarna (Ra),
en badi radon og radium eru millistig i hrérnunarkedjum trans (U) og périums (Th) sem enda
i hinum ymsu samsatum blys (Pb). Af 39 pekktum sams@tum radons hafa adeins fjoérar
helmingunartima lengri en klukkustund. Peirra stédugust er ’Rn sem er i hrérnunarkedju
81 og hefur helmingunartima 3,82 daga. Radon telst til edalgasa og er likt og dnnur edalgds
afar tregt til myndunar efnasambanda. Pvi leitar pad ut i jardgas eda grunnvatn pegar pad
myndast i jardskorpunni. Radongas hefur hvorki lit, bragd né lykt.

fslenskar orkurannsoknir (ISOR) hafa fra vori 2014 haft ad lani fra Laknadeild Haskola
fslands tvo taeki til greininga 4 ***Rn i lofti, vatni og jardvegi. Takin voru fyrst um sinn
adallega notud til ad greina radonvirkni i synum sem [SOR safnadi af 6drum asteedum, til
demis vegna eftirlits med efnasamsetningu hitaveituvatns og neysluvatns. Sumarid 2015
fékkst styrkur fra Rannis til frekari synatku, medal annars af neysluvatni & Austfjordum og
Vestfjordum, af vinnslusveedum hitaveitna Orkuveitu Reykjavikur og fleiri stodum sem [SOR
a ekki reglulega leid um. Alls var radonvirkni mald i 142 slikum vatnssynum arin 2014 og
2015.

Vatnssynum til radongreininga var safnad a hreinar, loftpéttar 250 mL glerfloskur, sem voru
a0 auki skoladar prisvar sinnum upp ur vatninu adur en fyllt var 4 paer. Synum ar borholum
var safnad vio holutopp eda ur l6gn fra borholu fyrir afloftun. Synum 1r lindum var safnad
nedan vatnsbords med delu. Syni af vatni heitara en 30°C voru leidd gegnum kelispiral og
pau keld nidur fyrir 30°C fyrir s6fnun.

Synin voru i 6llum tilfellum greind innan 24 kist. fra synatdku, & meliteki af gerdinni
Durridge RAD7. Greiningarnar foru pannig fram ad purru lofti var hringblasid ofan i floskuna
og gegnum melitekid 1 5 minatur, til ad losa radongasid ur vatninu, og svo voru a-sundranir
fra “*Rn og détturkjarna pess *'*Rn taldar i 20 minttur. Talid var fjérum sinnum fyrir hverja
flosku. Almennt var heitum synum safnad i tvitaki en koldum i eintaki. I peim tilfellum sem
synum var safnad i tvitaki voru pau greind samhlida 4 badum tekjum, til ad kanna hvort
kerfisbundinn munur vari milli nidurstadna sem taekin gefa. Munurinn milli flaskna sama
synis var alla jafna innan vid 5%. Afstett stadalfravik melinga er ad jaftnadi um 30% en

spannar bilid 6-200% og er edlilega heest fyrir synin sem hafa laegsta radonvirkni.

Eins og sja ma 4 mynd 1 mega flest radongildin teljast fremur lag en pau spanna allt fra 0 og
upp i teplega 11 Bq/L, badi 1 heitu og kdldu vatni. Haesta gildi sem maeldist 1 koldu vatni var
10,6 Bq/L 1 vatni ur kaldri uppsprettu i Svinadal en pad er nytt sem neysluvatn fyrir ibua
Budardals og nagrennis en gildi haerri en 5 Bg/L meldust einnig & Grund i Eyrarsveit (7,4
Bqg/L), & Seleyri i Borgarfirdi (6,5 Bg/L) og 4 Pingeyri (5,4 Bq/L). Innan gosbeltanna er
radonvirkni minni en 1 Bg/L 1 meirihluta synanna. Midgildi fyrir kéldu synin (67 syni) var
0,71 Bg/L og medaltal 1,58 Bg/L.

[ heitu vatni melast gildi heerri en 5 Bq/L & atta stodum; & Drangsnesi (10,8 Bg/L), &
Hrafnagili i Eyjafirdi (10,1 Bg/L), & Fludum (9,8 Bq/L), 4 Reykjum og Bordeyri i Hrutafirdi
(7,8 og 6,2 Bg/L), i Kaldarholti (6,8 Bq/L), 4 Reykjum a Reykjabraut (5,6 Bq/L) og 4 Bardi i
Fljotum (5,5 Bqg/L). Allir pessir stadir liggja somuleidis utan gosbeltanna en Fludir og
Kaldarholt eru & Sudurlandsskjalftabeltinu. Hinir stadirnir sex eru & Nordurlandi, par af fjorir
vi0 Hunafloa. Midgildi heitu synanna (75 syni) var 1,53 Bq/L en medaltal 2,39 Bq/L.
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Mynd 1. Yfirlitskort af ollum vatnssynatokustooum.

Mynd 2 synir sambandid milli meldrar radonvirkni og hitastigs vatnssynanna. Par sést ad
hastu radongildin melast vid hitastig allt fra 2,6°C upp 1 97°C en s¢ litid fram hja allra haestu
punktunum ma greina ad radonvirkni lekkar heldur pegar nar dregur sudumarki vatns og
flest syni sem hafa hitastig yfir 100°C hafa radonvirkni 2 Bq/L eda laegri. Heitasta synid, sem
er ur holu 23 4 Efri-Reykjum i Biskupstungum (145°C), hefur radonvirkni sem er ekki
marktaekt frabrugdin nulli (0,03 = 0,03 Bg/L).
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Mynd 2. Samband milli radonvirkni og hitastigs vatnssyna.

Ekki er kvedid a um hémarksvirkni radons i reglugerd um neysluvatn nr. 536/2001 en i
tilskipun Evroépusambandsins nr. 2001/928 fra 20. desember 2001 eru adgerdamork vegna
radonvirkni i almenningsvatnsveitum tilgreind vid 100 Bq/L, sem er um tifalt haerra en hastu
gildi sem meldust i pessari rannsokn og lidlega hundradfalt midgildi koldu vatnssynanna.
Sama tilskipun tilgreinir 1000 Bg/L sem adgerdamork fyrir einkaveitur.
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FUTUREVOLC: Overview of results and products
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FUTUREVOLC was a 26-partner project funded by the FP7 Environment Programme of the
European Commission, addressing the topic, “Long-term monitoring experiment in
geologically active regions of Europe prone to natural hazards: the Supersite concept”. The
supersite concept implies integration of space and ground based observations for improved
monitoring and evaluation of volcanic hazards, and an open data policy. The project was led
by the University of Iceland together with the Icelandic Meteorological Office. Aims of the
project were to (i) establish an innovative volcano monitoring system and strategy, (ii)
develop new methods for near real-time integration of multi-parametric datasets, (iii) apply a
seamless transdisciplinary approach to further scientific understanding of magmatic
processes, and (iv) to improve delivery, quality and timeliness of transdisciplinary
information from monitoring scientists to civil protection. Unrest and volcanic activity during
2014-2015 in the Bardarbunga volcanic system, offered unique opportunities to this large
consortium. The events influenced the project, and provided opportunities to test equipment
and methods for analysis, derive new scientific understanding and improve communication
systems. The response to, and studies of, the Bardarbunga rifting event and eruptions, along
with other extensive work was reported in a total of 51 deliverable reports. Contributions have
been made to the achievement of all of the ambitious objectives of FUTUREVOLC. An
overview of these results and products will be given.

http://futurevolc.hi.is http://futurevolc.vedur.is

http://futurevolc.hi.is/sites/futurevolc.hi.is/files/Pdf/vedurstofan futurevolc baeklingur.pdf
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Cation exchange capacity (CEC) analysis in well KJ-18 in
Krafla and HE-42 and HE-46 on Hellisheidi, and the relation
to electrical resistivity logs and alteration mineralogy

Heimir Ingimarsson', Tobias Bjérn Weisenberger', Gylfi Pall Hersir' and
Olafur G. Flévenz'

'Ilceland GeoSurvey (ISOR), Grensasvegur 9, 108 Reykjavik

Resistivity models based on TEM (Transient Electro Magnetic) and MT (Magneto Telluric)
soundings are widely used in geothermal exploration to select sites for exploration drilling.
Arnason et al. (1987a, b) showed that the structure of the resistivity model within the
Nesjavellir high-temperature field in SW Iceland mimic the dominant alteration mineralogy
conditions in the subsurface. Thereby the typical observed boundary between the low
resistivity cap and the underlying resistive core in high temperature systems could be related
to change in secondary minerals having different cation exchange capacity (CEC), i.e. from
smectite dominated cap rock to chlorite dominated core (Arnason and Flovenz 1992).

Alteration minerals with a high CEC favour the conduction of an electrical current between
the pore fluid and the pore walls in the rock. This interface or surface conduction is caused by
the highly mobile ions that form a conductive layer on the surface of the pore walls. The
mobility of ions is thereby related to the CEC of the mineral phase. The higher the CEC the
higher is the interface conduction. Nevertheless, electrical conductivity can also be affected
by other parameters: (i) degree of fluid saturation, (i1) conductivity of the rock matrix, (iii)
salinity of the pore fluid, (iv) water—rock interaction and the mineral assemblage, alteration,
(v) temperature, (vi) porosity and the pore structure of the rock, and (vii) type of pore fluid
like the content of water, steam, gas, and oil (Flévenz et al. 2012).

The aim of this task within the Integrated Methods for Advanced Geothermal Exploration
(IMAGE) project is to assess the sensitivity of exploration techniques by a quantitative link
between chemical properties of fluid/rock and electrical resistivity. Three wells from two
geothermal fields in Iceland had been selected to compare resistivity logs with CEC values.
Well KJ-18 in Krafla and wells HE-42 and HE-46 on Hellisheidi. Several resistivity logs have
been carried out in well KJ-18, including resistivity time series during the heating of the well.
Well HE-46 was selected as it exhibits a well-defined low resistivity cap. The CEC is
measured on drill cuttings, whereas the CEC is a direct proxy of the degree and type of
alteration of the volcanic rocks. Rock sampled within the smectite alteration zone yields the
highest CEC, whereas rocks within the chlorite zone or even epidote-actinolite zone results in
a significant lower CEC corresponding lower conductivity. The CEC, resistivity logs and
temperature profiles are compared to quantify the degree of physical and chemical parameters
that control the electrical conductivity. This allows to quantify the direct influence of those
parameters and assess the sensitivity of exploration techniques by a quantitative link between
chemical properties of fluid/rock and electrical resistivity.
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Gabbro heatsource and a geothermal system

Hjalti Franzson

islenskar orkurannsoknir, Grensasvegur 9, 108 Reykjavik

The nature of the heat sources of volcanic geothermal systems, and of the heat transfer from
the heat sources up to shallower levels, has for long been a matter of speculation. The project
,Deep Roots of Geothermal Systems® is GEORG funded and represents a cluster of projects
which addresses this question. One part of it focusses on a fossil gabbro intrusion and its
derivative geothermal system, located in southern part of and relatively deeply eroded
Hafnarfjall-Skardsheidi central volcano in West Iceland. Good exposures allow an evaluation
to be made of the heat transfer mechanism from a cooling gabbro to an overlying geothermal
system. The macro geological mapping of the area reveals a pulsating magma body with
resulting updoming, fracturing and injection of cone sheets. A tight hornfels zone forms at the
southwestern and upper boundary of the intrusion suggesting a rapidly forming non-
permeable layer separating the molten magma and the surrounding groundwater system. On
the northeastern side, however, where the gabbro contacts the highly permeable caldera
breccia filling, the apparent absence of hornfels implies the ready access of the groundwater
system towards the magma body forming an effective heat mining process. The geothermal
system, evidenced by high-temperature alteration, formed above the intrusion and shows also
evidence of CO2 and sulphuric magmatic gases emitted from the gabbro in the form of
abundant pyrite and calcite.
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Aldurslikan byggt a hrada landlyftingar og hallabreytinga
fornra strandlina

Hreggvidur Norddahl

Jardvisindastofnun Haskdlans, Sturlugétu 7, 101 Reykjavik

[ kjolfar 6rrar minnkunar jokla 4 fslandi hefur land i nasta nagrenni Vatnajokuls risid
hlutfallslega hratt.  dag meelist hradi landrissins allt ad +35 mm a™".

Longu fyrr, pegar meginjokullinn, sem 4 sidasta jokulskeidi huldi allt sland og nadi vidast
hvar ut 4 brun landgrunnsins, horfadi af landinu risu ntiverandi strandsveedi pess mun hradar
eda 4 bilinu fra +36 mm a' (4 Preboreal tima) og allt ad +165 mm a™ (4 Belling tima).

En rishradi jardskorpunnar var ekki bara breytilegur fra einum tima til annars heldur var hann
lika breytilegur 4 sama tima fra einum stad til annars, sem gerdi ad verkum ad land nar brin
horfandi jokuls reis hradar en land sem 14 lengra fra joklinum. Petta gerdi pad ad verkum ad
forn fjorumork og fornar strandlinur jokullona hallast og fer had peirra ad jaftnadi vaxandi inn
til landsins.

Tekist hefur ad syna fram & ad hallabreyting strandlina er hrodust 1 upphafi landrislotu og ad
pad dregur ar hradabreytingunni med mjog reglulegum heetti allt par til landrisid er um gard
gengid. bessari breytingu er best lyst med valdisfallinu:

ag:ago.e‘k"o

par sem dg er hallabreyting a4 dkvednum tima; dgy er viomidunarflotur (t.d. =0,1 eda 0,01 m
km™); & er fasti sem er hadur eiginleikum stinn- og deighvels; og #, er timalengd landrissins.
Lausn pessarar likingar fyrir fsland synir k = 1,59 - 10~.

Med pvi ad beyta pessari likingu & halla elstu og hallamestu strandlinurnar fram med Leginum
i Fljotsdal (0,7 m km™) kemur i 1jos ad pessi halli strandlinanna vard til 4 ramlega 1500 arum,
ad landrisi 1 kjolfar jokulhorfunar i Fljotsdal lauk fyrir um 8500 4rum og ad yfirfall
(proskuldur) Lagarfljots vid Lagarfoss hefur lekkad um eina 6 m 4 um 8500 &rum. Talid er ad
hinn mikli hradi landrissins 1 lok sidasta jokulskeids og 1 upphafi nutima hafi att verulegan
patt i aukinn eldvirkni, en 4 pessum tima myndudust flestar storu dyngjurnar og staparnir &
landinu.
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Draumlinur og landslag undir Mulajokli
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Mulajokull er framhlaupsjokull sem a upptok sin i 6skju Hofsjokuls hvadan hann fledir til
sudausturs i gegnum prongan dal og dreifir Gr sér a sléttlendi Pjorsarvera. Jokullinn hefur um
arpusund hlaupid fram og horfad 4 vixl og myndad og moétad einstakt landslag par sem mest
ber a jokuldldum (e. drumlins) og bogadregnum jokulgérdum. Til ad fordast misskilning er
rétt ad geta pess ad ordid ,,draumlinur* i titlinum er visun i enskt fraediheiti jokulalda —
einungis til gamans og varla til gagns.

Kortlagdar hafa verid 143 jokuloldur framan vid jokulinn & grunni hadalikans fra
2013. Jardfraedileg og jardedlisfredileg gogn syna ad jokuldldurnar samanstanda af mérgum
16gum af botnurd par sem yngsta lagid sker idulega eldri 16g i joOrum aldanna og a
andstreymishlid peirra. betta, 4samt veftumalingum, bendir til pess ad 6ldurnar séu myndadar
vid samspil setmyndunar og rofs i og & milli framhlaupa. Af pessu leidir ad 6ldurnar verda
ilengri med tid og tima og feerast i straumstefnu smadm saman. Malingar 4 16gun jokulaldanna
stydja petta, en pear syna ad jokuloldur sem ner eru jokulspordinum og jokullinn hefur oftar
hlaupid yfir eru mjorri og lengri en paer sem utar eru. Jardsjar- og issjarmalingar syna ad fleiri
jokuldldur er ad finna um 500 m innundir jokulspordinn. bar tekur vid stor hryggur, sem
liggur samsida jokulspordinum, og par fyrir innan allt ad 150 m djupt jokulbeeli.

Likan ad myndun jokulaldanna gerir rdd fyrir ad sprungur i jokulspordinum valdi
mismunaprystingi vid jokulbotn, pannig ad minni prystingur verdi undir sprungusvaedum (par
sem jOokullinn er pynnri) og meiri prystingur & milli peirra (par sem jokullinn er pykkari).
bessi mismunur greidir fyrir vatnsrennsli, setflutningi og setmyndun undir sprungusvaedum en
studlar ad rofi par sem isinn er O6sprunginn og prystingur vid botn meiri. Sprungumynstrid i
jOkulspordinum radur b.a.l. stadsetningu jokulaldanna i upphafi. Vid aframhaldandi
jOkulskrid og/eda framhlaup mun jokullinn springa par sem jokuloldur hafa myndast og
undirlagid stendur harra. Hed og lengdarhlutfall jokulaldanna eykst med hverju framhlaupi
er nytt botnurdarlag beetist ofan 4 peaer og rof 4 sér stad i hlioum aldanna og 4 milli peirra.

St pyrping jokulalda vid Mulajokul sem hér er lyst & sér engan sinn lika vid
nutimajokla en hefur lykilhlutverki ad gegna vid skilning okkar isaldarjoklum sem myndudu
alika pyrpingar 4 jokulskeidum isaldar.
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The chemical composition of the September-March
Vatnajokull snow affected by the 2014/2015 Bardarbunga
eruption, Iceland
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In Iceland a large portion of yearly precipitation falls as snow. Most of the salts, aerosols
and pollutants are found on the surface of the snow crystals, readily available to the early
spring melt (Johannessen and Henriksen, 1978). Volcanic activity affects the snow
composition, mainly via deposition of volcanic ash particles and aerosols. Volcanic aerosols
are abundant in the vicinity of erupting sites, but might be dispersed around the globe as
during the 1783/84 Laki eruption when they were transported to North America, the Middle
East and Asia (Schmidt et al., 2010).

The 2014/15 Bardarbunga volcanic eruption was the largest in Iceland for more than 200
years. This eruption released into the atmosphere on average 60,000 tonnes/day of SO,
30,000 tonnes/day of CO,, and 500 tonnes/day of HCI affecting the chemical composition of
rain, snow, and surface water (Gislason et al., 2015). The effect of this volcanic activity on the
September-March precipitation on Vatnajokull glacier and the highlands northeast of the
glacier has been investigated. In total, 29 snow cores were collected as bulk samples and two
additional cores were sampled in 10 to 20 cm increments. The bulk cores characterize the
average September-March snow chemical composition whereas the increments represent the
evolution of chemical composition with time.

The results of chemical analysis reveal that most of the bulk samples were affected by the
Bardarbunga eruption. The anion concentrations (SO4, Cl, and F) were higher and the pH was
lower comparing to equivalent historical snow samples collected in 1997-2006 from the
Langjokull glacier. The SO4/CI ratio in the snow was higher than in seawater, confirming the
addition of volcanic SO4, which primarily originated from the oxidation of volcanic SO,. In
addition, increased Cl and F concentration were attributed to volcanic HCl and HF. The
decreasing pH and increasing SO4/CIl ratio with depth reflect changes in the lava effusion and
gas emission rates. They were the highest at the early stage of the Bardarbunga eruption in
September—October 2014 and therefore substantially lower pH and higher SO4 and F
concentrations have been measured in the deeper sections of the cores. The major cations’
concentrations Na, Ca, Mg, and K were within range of earlier measurements of unpolluted
Langjokull snow. In the bulk samples all the trace metals but Br did not exceed the European
Commission drinking water standards (European Communities, 1998). The Al concentration,
however, did exceed World Health Organisation (WHO, 2008) drinking water standards in
the lower part of the core representing the oldest snow when effusion rates were the largest.
The Cd concentration exceeded the Icelandic directive for surface waters, defining the lower
limits for effects on sensitive biota, Category III (IcD, 1999).
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Subducted lithosphere controls halogen enrichments in the
Iceland mantle plume source
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Chlorine is a strongly hydrophilic element that is significantly enriched in surface
reservoirs relative to Earth’s mantle. This contrast in chlorine contents makes primary
asthenospheric melts highly susceptible to contamination by surficial and seawater-derived
chlorine in shallow-level crustal environments, particularly at mid-ocean ridge settings,
creating complications for deciphering mantle chlorine abundance and isotope values (e.g.,
Bonifacie et al., 2008). As a results, few studies have focused on the Cl isotope composition
of oceanic lavas as a means to characterize & Cl variability in the mantle and all mantle-
derived volcanic samples studied for chlorine isotopes thus far originate from submarine
volcanic systems, where the influence of seawater-derived chlorine is pervasive. The Iceland
hotspot is however, an ideal setting to study the chlorine isotope composition of the oceanic
mantle because lavas are erupted subaerially and subglacially with essentially no interaction
with seawater.

Here, we present chlorine isotope data from subglacial volcanic glasses from Iceland.
The samples range from basalts to rhyolites and include some of the most primitive glasses
identified in Iceland and highly evolved rhyolites formed by (i) partial melting of hydrated
Iceland crust and/or (i1) extensive crystal fractionation. All samples come from glassy pillow
rims that were instantly quenched during eruption. Consequently, all samples should not have
been affected by chlorine-enriched lava incrustations but should have retained their Cl
characteristics upon eruption.

Chlorine contents of the basaltic to rhyolitic subglacial glasses vary by almost two
orders of magnitude, from 17 to 1550 ppm, with samples from the transitional and alkalic
flank zones significantly more enriched in chlorine relative to rift zones tholeiites. The &°'Cl
values range from -1.8%0 to +1.4%0 and therefore exceed the variability associated with
MORB (-1.9%0 to +0.4%0; Bonifacie et al., 2008; Sharp et al., 2007). Furthermore, when
excluding samples that are not mantle-derived (i.e., rhyolitic samples), 8°'Cl values of the
Iceland samples show good correlations with Cl and MgO contents.

We tested for modification of mantle-derived &°'Cl values by using trace element
ratios (CI/K and CI/Nb) as well as oxygen isotopes as diagnostic tracers of shallow-level
contamination. In contrast to representative MORB samples, the majority of the Icelandic
samples have low CI/K and CI/Nb ratios indicating little (if any) surficial interaction. The
absence of correlations between chlorine and oxygen isotope ratios, and the overall lack of
evidence for seawater-derived enrichments in chlorine (e.g., CI/K and CI/Nb), indicate that
the variation in &°'Cl values in Icelandic basalts can be solely attributed to mantle
heterogeneity. In contrast, negative &°'Cl values rhyolitic samples, generated by partial
melting of the Iceland crust, likely result from low-temperature isotopic fractionation
accompanying the formation of clay minerals (Barnes and Cisneros, 2012) in the Icelandic
crust
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We tested for the possible role of an isotopically heterogeneous Iceland mantle in
generating the variable §°'Cl values by examining correlations with incompatible trace
element ratios (e.g., La/Yb) and long-lived radiogenic lead isotopes. Positive correlations are
evident between 8°'Cl values and incompatible trace element ratios (e.g., La/Y), and long-
lived radiogenic Pb isotope ratios. We note in particular that Icelandic basalts show a strong
positive correlation between “°°Pb/*’*Pb ratios and &°’Cl values. Since most isotopic
heterogeneity in radiogenic isotopes (e.g., **°Pb/***Pb) observed in Icelandic basalts is mantle-
derived, our findings underlines the importance of mantle source heterogeneity in controlling
8*’Cl values in Icelandic basaltic lavas. Chlorine enrichment, as well as enrichments in F and
Br, associated with the Iceland mantle plume (Unni and Schilling, 1978; Rowe and Schilling,
1979; Schilling et al., 1980), are therefore best explained by the presence of recycled altered
lithosphere, including the upper-most sedimentary package, in the Iceland plume source.
Chlorine isotopes are therefore a powerful tracer of these subducted components, but extreme
care should be taken when working with and interpreting data for submarine samples.
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Umbhverfisahrif Baréarbungugossins 2014 — 2015
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Eldgosid i Holuhrauni st60 samfellt i sex manudi, 180 daga, fra 31. 4gust til 27. febrtar. Upp
kom 1,6 ramkilémetri (km®) af kviku sem jafngildir um 4.200 milljénum tonna (Mt) massa og
ur pessum massa losnudu samkvaemt bergfredimelingum um 17 Mt af vatni (H,0), 11 Mt af
brennisteinstvioxidi (SO,), 6,3 Mt af koltvioxidi (CO,), 0,10 Mt af saltsyru (HCl) og eitthvad
minna af fliorsyru (HF) (Gislason o.fl. 2015, Tafla S-1). Beinum melingum & streymi
gastegunda 1 gosmekki og bergfredimaelingu 4 gasstreymi fra Holuhrauni til andramslofts ber
vel saman fyrir brennisteinstvioxid og koltvioxid, en beinar melingar benda til ad ramlega
280 Mt af vatni hafi borist til andramslofts med mekkinum (Tafla S-1). Staerstur hluti pessa
vatns, um 267 Mt er liklega grunnvatn sem gufadi upp vid gosstodvarnar.

Hid nyja Holuhraun er pad stzrsta sem upp hefur komid 4 fslandi allt fra Skaftareldahrauni
sem er tifalt sterra og myndadist a atta manudum fra 8. juni 1783 til febrtar 1784
(Thordarson and Self, 2003). Magn brennisteinstvioxids sem losnad Gr Bardarbungukvikunni
i Holuhrauni (11 Mt) var meira en allir ibuar Evropusambandsins losudu til andriamslofts allt
arid 2011 og svipad og arleg medallosun allra eldfjalla &4 Jordinni (Andreas and Kasgnoc,
1998; Kilmont et al., 2013; Gislason o.fl., 2015). A sidustu 61d voru adeins fjogur eldgos sem
losudu svipad magn brennisteinstvioxios til andramslofts; Santa Maria 1902 i Guatemala (13
Mt), Katmai 1912 i Alska, Bandarikunum (12 Mt), Agung 1963 i Indonesiu (5-13 Mt) og
Pinarubo 1991 & Filipseyjum (17 Mt) (Textor et al. 2003). Magn koltvioxids sem losnadi tr
Bardarbungukvikunni 4 sex manudum (6,3 Mt) var léttveegt midad vid losun ibua
Evrépusambandsins allt arid 2011 (3.788 Mt; European Union, 2015), eda teplega 0,2% af
losun ibtianna, um 0,02% af losun allra jardarbtia og um 3% af arlegri losun allra eldfjalla &
Jordinni (Gerlach, 2011).

Brennisteinstvioxidsmengunin barst um mest allt {sland og hin meldist glogglega i Evropu i
september 2015 pegar mestur gangur var i gosinu. Styrkur SO, for yfir heilsuverndarmork,
sem er 350 pg SO, m klukkustundarmedalgildi, 4 mest 6llu slandi 4 medan 4 gosinu st6d.
Hann var yfir morkunum i samtals 43 — 216 klukkustundir yfir sterstan hluta landsins, eda i
1% — 5% af peim 180 dogum sem gosid stod yfir. Loftmengunin var mest 4 nordausturlandi
og nast gosstodvunum, i allt ad 36 solarhringa yfir viomidunarmorkum. Takmorkud gogn eru
til um styrk brennisteinssyruagna (H,SO4) 1 lofti sem valda ,,blamo6dunni® og syringu vatns en
hagt er ad rada i dkomu agnanna 4 landi, og par med oxun a4 SO, gassins i brennisteinssyru
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med melingu 4 styrk H™ (pH), SO4> og 68rum leystum efnum i urkomu og straumvonum
samtimis melingum 4 massa urkomu og rennsli straumvatna (Galeczka o.fl., 2016a;
Eiriksdéttir o.1., 2016).

Samfelld mealing & rennsli, styrk H", CI, SO~ og leystra malma med osmoésu—safhara i
Fellsa, leysingartimabilid april — agust 2015 bendir til ad saltsyra (HCl) hafi valdi mestri
syringu arinnar (Eiriksdottir o.fl., 2016). Fellsa er dragé og ein af pveram Jokulsar i Fljotsdal.
Vatnasvid Fellsar er um 100 km austan vid eldstddvarnar i Holuhrauni og staerstur hluti
vatnasvidsins lenti yfir heilsuverndarmérkum (350 pgSO, m " klukkustundarmedalgildi) 5 —
10% gostimans eda samtals 1 9 — 18 daga. Saltsyran (HCl) olli meiri syringu en
brennisteinssyran (H,SO4) pratt fyrir ad um hundrad sinnum meira af SO, hafi streymt til
andrimslofts fra Holuhrauni en HCI. Petta bendir til ad innan vid 1% af SO, hafi oxast adur
en ad pad barst austur af vatnasvidinu (Eiriksdottir o.fl., 2016).

Oxun SO; 1 purru lofti er hradari i1 bitu en myrkri (t.d. Schmidt o.fl., 2010) og en hradari i
roku lofti en purru (Lelieveld, 1993). Rykagnir Ur basalti eru virkar i ad hlutleysa syru, en
per virka eins og basi (Gislason og Eugster, 1987). Holuhraun kom upp 4 Fledunum nordan
Vatnajokuls sem er ein virkasta rykuppspretta 4 fslandi (Arnalds o.fl.,, 2014). A fyrstu vikum
gossins pyrludu purrar sudvestlegar attir rykinu upp og baru til nordausturs med
gosmekkinum.

Vegna alls pessa ma segja ad stadsetning gossins i Holuhrauni og timasetning hafi vart getad
verid betri til ad lagmarka umhverfisahrif pess. Gosid var stadsett: 1) Langt fra byggo, 2) rétt
nordan vid Vatnajokul, pannig ad ekki vard jokulhlaup og gjoskugos, 3) i regnskugga nordan
Vatnajokuls, sem leiddi til litillar oxunar SO, i brennisteinssyru i purru loftinu og 4) 1 helstu
rykuppsprettu landsins, en rykid vinnur gegn syringu vatns. Timasetning gossins var pannig
ad: 5) Voxtur grodurs var litill eda enginn, 6) grasbitar voru & leid nidur & laglendi, 7) oxun
SO; 1 purru lofti nordan Vatnajokuls var litil vegna takmarkadrar birtu i september — februar
og 8) medalvindhradi var hlutfallslega har svo dreifing gosmakkarins var mikil og hann barst
hratt Ut af landinu og vindurinn pyrladi upp ryki sem vann gegn syringu vatns. Vegna alls
pessa voru umhverfisahrif gossins hlutfallslega litil midad vid staerd pess.

Eins og adur sagdi voru Skaftareldar tifalt steerri en Bardarbungugosid, badi hvad vardar
hraun og SO, losun (Thordarson and Self, 2003; Gislason o.fl. 2015). Umhverfisahrif
Skaftarelda voru skelfileg vegna sterdar gossins, stadsetningar, timasetningar (8. juni —
februar) og getu pjodarinnar til ad takast a vid slikar nattaruhamfarir. Gosstodvarnar voru a
einu mesta urkomusvedi [slands utan jokla, sem leiddi til mikillar oxunar SO, i
brennisteinssyru i roku loftinu. Timasetning Skaftarelda leiddi til pess ad oxun SO,, sem olli
bldamo6dumyndun, var ekki takmorkud af solarljosi, par sem mestur gangur var i gosinu &
bjartasta tima arsins. Medalvindhradi yfir sumarmanudina er og var hlutfallsega litill, og pvi
bar mokkinn hegt Ut af landinu. Pad pydir lika ad ekki hefur pyrlast upp mikid af ryki sem
hefdi getad unnid gegn syringu vatns. Vegna alls pessa voru umhverfisahrif Skaftarelda
skelfileg.
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Table S-1 Total magma effusion and gas emissions, average rates, first weeks’ rates, and December-January rates.

) Total Average First weeks (2.5 times average) December-January

9

g Magma | Petrologic | DOAS Magma | Petrologic | DOAS Magma | Petrologic | DOAS Magma | Petrologic | DOAS

? MultiGAS MultiGAS MultiGAS MultiGAS
£ Mt Mt Mt kgs? kgs? kg s? kgs! kgs? kgs? kgs? kgs? kgs?

?,53 Magma 4200 2.69E+5 6.71E+5 1.75E+5

:'_% H,O 16.8 284 1070 1.81E+4 2690 5.21E+4 698 1.15E+4
E SO, 10.7 11.8 684 754 1710 1380 45 546

&

@ CO2 6.33 5.60 405 358 1010 1500 263 187

g  |Ha 0.10 6.4 160 42

=

"g HF BD BD

%‘ Total magma volume, 1.6 = 0.3 km3, density; 2600 kg m*3, the total mass erupted during the eruption, after 181 effusion days was (4.2 + 0.8) - 10 kg. The average magma
g flow rate for the 181 days was 100 m? s”" with the corresponding mass flow rate being 2.7 - 10° kg s™'. During the first weeks, the flow rate was two to three times the
2

average (2.5), while 50-80 m? 5! occurred in December and January (0.65 times the average), followed by gradual decline in February keading to the termination on 27 February.
The error on the effusion rate 1s 20 %, for the petrologic gas fluxes it is; H20 22 %, SOz 28 %, CO; 26 %, HCI 100 % and HF was below detection (BD). The error of SO;
measured by DOAS is 38 % and the one for CO; and H,;0 measured by the combination of DOAS and MultiGas is 65 % and 69 % respectively.
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The world's earliest Aral Sea disaster 1800 years before
present
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The Tarim Basin in China's northwestermost Province Xinjiang is one of the driest places on
Earth surrounded by towering mountain ranges in the north, west and south. Rivers draining
the ice and snow-covered peaks of the Tienshan, Pamir and Kunlun Mountains fed the ancient
Lop Nur Lake in the eastern part of the Tarim Basin until the lake eventually dried in the 20th
century as a result of water withdrawal in the middle reaches of the rivers for irrigation
farming. Ruins of ancient cities and cemeteries including the famous remnants of Loulan and
Xiaohe, and remains of irrigated fields in the region adjacent to the former lake indicate that a
thriving society was established near Lop Nur Lake in the Han Dynasty ca. 2000 years before
present. Radiocarbon and optically stimulated luminescence dating, and sedimentological,
geochemical and paleontological analyses of a sediment section in the western part of the
ancient 4000 km? large Lop Nur Lake provide an environmental record for the last 9000
years. The analyses indicate that first periods of desiccation and the accumulation of aeolian
sands occurred 1800 years before present following at least 7000 years of uninterrupted
presence of a large lake. Previous studies of archaeologists showed that most ancient cities
and irrigated fields near Lop Nur Lake were abandoned 1800 years before present. The timing
of the first accumulation of aeolian sand beds in the ancient Lop Nur Lake Basin and the
abandonment of cities and fields near the lake ca. 1800 years before present is equivalent to
the end of the Han Dynasty in China (206 BCE to 220 CE) which represents the first
expansion of the Chinese empire to the western part of today's country. This expansion to the
west was accompanied by a large migration of Han people towards the west, the
establishment of fortified cities and large irrigated farmlands along the rivers.

Lake basins in westernmost China and outside the region of the Han Dynasty’s expansion
such as Ulungur, Manas, Sayram, Barkol and Karakuli experienced relatively wet conditions
during the last 2000 years. In contrast, Lake Bosten within the realm of the Han Dynasty
expansion experienced a drop in lake level 1900 years before present. The first accumulation
of aeolian sands in the Lop Nur Lake Basin and the coinciding abandonment of ancient cities
in the region at ca. 1800 years before present suggest that the establishment of large irrigated
fields in the middle reaches of the Tarim and Kongque (Kongqi) Rivers during the Han
Dynasty caused a large environmental disaster and collapse of local societies comparable to
the Aral Sea crisis already 1800 years before present.

29



Vorradstefna Jardfreedafélags islands
8. april 2016

Ground deformation in the Northern Volcanic Zone of
Iceland, focus on Krafla and Bjarnarflag area, 1993-2015

Vincent Drouin’, Freysteinn Sigmundsson’, Sigrun Hreinsdottir®

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

The Krafla volcanic system is one of the five main volcanic systems in the Northern Volcanic
Zone of Iceland. The most recent volcanic activity in the area was the Krafla rifting episode
from 1975 to 1984. During that time period, at least 20 dikes were intruded, nine of them
resulting in fissure eruptions. Gradual uplift continued until 1989, five years after the last
eruption, due to pressure increase in the shallow magma chamber under the center of the
Krafla caldera. The area then began to subside, initially at a fast rate of more than 5 cm/yr.
The subsidence then decayed at an exponential rate. The area of maximum rate of subsidence
shifted from being directly above the shallow magma chamber, towards the Krafla geothermal
area further East and its array of boreholes in the Leirbotnar area. Similar subsidence has been
observed in the Bjarnarflag geothermal area and its array of boreholes. A broad uplift signal
has also been detected north and north-east of Krafla.

We investigated ground deformation measurements acquired over the area since 1993.
This includes leveling surveys, GPS surveys, and nine InSAR time-series from different
satellites. Results show a fairly similar pattern of deformation throughout the entire period.
Subsidence along the Krafla fissure swarm between Krafla and Bjarnarflag areas occurs at
rate of about 5£3 mm/yr. It may relate to plate boundary deformation, geothermal processes
or a combination of both. Additional subsidence in Krafla and Bjarnarflag geothermal areas
occurs at a rate of about 4£2 mm/yr, on a larger area at Krafla (~3 km radius) than Bjarnarflag
(~1 km radius). There is no evidence of significant variation of the maximum subsidence rate
related to variation in water extraction at the power plants. Both Krafla and Bjarnarflag area
seems to have a fairly stable rate of subsidence since the late 1990°s.
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Framrasir jokuls i Melasveit a sidjokultima samkvamt
rannsoknum a aflogun setlaga

Porbjérg Sigfusdoéttir’?, ivar Orn Benediktsson', Emrys Phillips®

'Jarovisindastofnun Haskdlans, “Lundarhaskoli, Svipjod *British Geological Survey,

Hreyfingar jokla valda pvi oft ad pau setlog sem fyrir framan p4 og undir peim eru aflagast.
Slik aflégun kallast jokulhnik. Byggingareinkenni og landform sem myndast vid jokulhnik
endurspegla ad miklu leyti hreyfingar joklanna sem myndudu pau. Med pvi ad rannsaka slikar
myndarnir ma pvi f4 margvislegar upplysingar um sogu jokla og skridvirkni.

betta verkefni midar ad pvi ad rannsaka jokulhnik i Melasveit vid nedri hluta
Borgarfjardar 4 Vesturlandi 1 peim tilgangi ad varpa 1j6si a4 ségu og virkni jokla sem gengu
yfir svaedid vid lok sidasta jokulskeids (fyrir u.p.b. 11.000-14.000 arum). A peim tima 14
svaedid undir sj6 vegna jokulfargs. Rannsoknin beinist einkum ad aflogudum sjavarsetlogum
sem sja ma i hinum hau og 16ngu Melabokkum og Asbokkum, sem og i minni bokkum vid
baina Belgsholt og Skipanes.

[ bokkunum ma finna r6d hryggja sem samanstanda af verulega aflégudum
sjavarsetlogum. A milli pessara hryggja eru leegdir sem fyllst hafa af ohreyfoum, lagskiptum
sjavarsetlogum. Nidurstddur rannsoknarinnar benda til pess ad hryggirnir séu jokulgardar sem
myndudust vid endurteknar framrasir eda framhlaup jokuls ur Borgarfirdi. Liklegt er ad sydsti
hryggurinn sé sa elsti og sa nyrsti sd yngsti. Pad bendir til pess ad framrasirnar hafi att sér stad
a medan jokullinn horfadi smédm saman til nordurs. Kolefnisgreiningar a skeljum ur
setlogunum syna ad yngsti og nyrsti hryggurinn myndadist i sidasta lagi fyrir u.p.b 11.000
arum, sem bendir til pess ad joklar hafi horfid af svedinu umtalsvert seinna en adur var talid.
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Airborne dust from source to city

Throstur Thorsteinsson', Thomas Mockford?, Joanna Bullard?
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Dust storms are the source of particulate matter in about 25% of the cases in which the PM;y
health limit is exceeded in Reykjavik; which occurred approximately 20 times a year in 2005-
2010. Some of the most active source areas for dust storms in Iceland, contributing to the
particulate matter load in Reykjavik, are on the south coast of Iceland, with more than 20 dust
storm days per year (in 2002-2011)'.

Figure 1. DustTrak, OPS and anemometer at Markarfljot in June 2015.

Measurements of particle matter concentration and size distribution were recorded at
Markarfljot in May and June 2015 (Figure 1). Markarfljot is a glacial river that is fed by
Eyjafjallajokull and Myrdalsjokull, and the downstream sandur areas have been shown to be
significant dust sources. Particulate matter concentration during dust storms was recorded on
the sandur area using a TSI DustTrak DRX Aerosol Monitor 8533 and particle size data was
recorded using a TSI Optical Particle Sizer 3330 (OPS). Wind speed was measured using cup
anemometers at five elevations.

Particle size measured at the source area shows an extremely fine dust creation, PM,
concentration reaching over 5000 pg/m’ and accounting for most of the mass (Figure 2). This
is potentially due to sand particles chipping during saltation instead of breaking uniformly.
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Figure 3. PM ;9 at Grensas station and OPC particle count (scaled).

Dust events
occurring  during
easterly winds were
captured by two
permanent PM;
aerosol monitoring
stations in
Reykjavik (140 km
west of Markarfljot)
suggesting the
regional nature of
these events (Figure
3).

OPS measurements
from Reykjavik
also provide an
interesting
comparison of
particle size
distribution from
source to city.

Dust storms
contribute to the
particular  matter
pollution in
Reykjavik and their
small particle size,
at least from this
source area, might
be a serious health
concern.

Thorsteinsson et al. (2011), Dust storm contributions to airborne particulate matter in Reykjavik,
Iceland, Atmospheric Environment 45, 5924-5933.
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Jardvarkort af landgrunni islands

Ogmundur Erlendsson og Arni Hjartarson
islenskar Orkurannsoknir, ISOR, Grensasvegi 9, 108 Reykjavik

Jardvarkortid sem hér er fjallad um er eitt af peim kortum sem unnid er ad i tengslum vid
EMODnet verkefnid. A Ensku heitir kortid Geologic Events and Probabilities. EMODnet-
verkefnid er stort fjolpjodlegt rannsoknarverkefni sem styrkt er af Evropubandalaginu.
Skammstofunin stendur fyrir European Marine Observation Data Network. Helsti tilgangur
pess er ad draga saman og samrama sundurleit og torfengin hafrannséknargégn og gera pau
adgengileg og pagileg medferdar jafnt fyrir einstaklinga sem og opinbera adila. Gégnin sem
hér um raedir eru annars vegar gagnabankar og hins vegar kort og myndranar upplysingar.
Nefna ma botngerdarkort, berggrunnskort hafsbotnsins, upplysingar um setmyndunarhrada,
jardlagafreedi, strandhegdun, jardefni 4 hafsbotni og jardvarkort.

Fjolgeilsadyptarmalingar eru forsenda pess ad haegt s¢ ad kortleggja og rannsaka jardfraedi
hafsbotnsins 4 landgrunni {slands. A tilstudlan EMODnet verkefnisins var radist i ad afla
allra peirra fjolgeislamalinga sem eru adgengileg innan islensku efnahagslogs6gunnar og
stendur su vinna enn yfir. Gagnasafnid samastendur af gégnum fra LHG, HAFRO og
nokkrum alpjoédlegum rannsoknarleidongrum. Jardfredileg konnun hafsbotnsins med
fjolgeislamalingum hefur gert pad mogulegt ad kortleggja ymis jardfraedileg fyrirbirgdi sem
snlla ad mati 4 jardva. Stor hluti landgrunnsins er po Okortlagdur med tilliti til ndkvemra
fjolgeislamalinga og endurspeglast pad i kortlagningu okkar.

bau jardfredilegu fyrirbrigdi sem hafa verid kortlogd og finna ma a jardvarkortinu eru
eldstodvarkerfi, gossprungur, gosgigar (fra sdgulegum og forségulegum tima), misgengi og
snidgengi (pverbrotabelti), hraunjadrar i sjo, nedansjavarskridur, berghlaup (baedi hlaup sem
upptok eiga nedansjavar og pau sem hlaupid hafa af landi og Ut i sj6) og skjalftavirkni.
Ummerki eftir flodbylgjur eru kortlogd vid strendur Evropu en pau eru 6pekkt hérlendis.

Rekbeltid 4 Reykjanes- og Kolbeinseyjarhrygg einkennast af mikilli eldvirki sem sjd ma i
fjolda misgengja, gossprunga og giga. Alls hafa 188 gigar, 66 gossprungur og 16 soguleg
eldgos verid kortlogd og skrdd 4 jardvarkortid. Hraunjadrar i sjo eru tvenns konar badi hraun
sem hafa runnid af landi i sj6 fram og svo hraunjadrar sem myndast hafa vid
nedansjavareldgos. Hraunjadrar hafa verid kortlagdir 4 uthafshryggjunum, innan
eldstodvakerfanna og vid strendur landsins.

Vida ma finna ummerki um skridur i brottum hlidum landgrunnsins og med fram strondum
landsins. B&01 hafa jadrar skriduefnisins sjalfs verid kortlagdir og einnig par sem skridufor
sjast vel 1 brottum hlidum en skriduefnid hefur jafnvel grafist eda rofist i burtu. Stort og mikid
skridufar er ad finna Gti fyrir Hala 4 Vestfjordum sem er dztlad 138 km? ad steerd en vestari
mork skridunnar eru 0ljos vegna skorts 4 gognum. Alls hafa 105 skridur og skridurfor verid
kortl6gd.

Jardvarkortid er enn i vinnslu og breytist sifellt eftir pvi sem ny gogn beetast i gagnasatnio.
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