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Six decades of research on water stable isotopes at the
Institute of Earth Sciences, Science Institute, University of
Iceland

Arny E. Sveinbjornsdattir

Institute of Earth Sciences, Science Institute, University of Iceland

Research on stable isotopes in water has been conducted in Iceland since 1963, with focus on
groundwater hydrogeology, the atmospheric water cycle, and general climate research. The
pioneering work of Arnason [1, 2] on deuterium (8D) in precipitation and groundwater, was
summarized in a 6D contour map of present-day precipitation in Iceland, and interpreted to
reflect origin of groundwater systems. Extensive research on isotopes (5D, 880, °H, 813C, 14C),
water chemistry (B, Cl) and hydrogeology have in recent years revealed that groundwater
systems often have multiple water sources of different ages (from modern to pre-Holocene
ages), mixed to a variable degree, and sometimes modified by water-rock interaction [3, 4].
Thus when tracing a groundwater origin and estimating water residence time it is essential to
take into account the hydrogeology and the heterogeneity of the Icelandic groundwater systems.
In honor of those who initiated this research | will present a review of the history of water stable
isotope measurements with special emphasis on the scientific contribution to groundwater
hydrology and our present-day state of knowledge.

References
[1] ARNASON, B., Groundwater systems in Iceland traced by deuterium. Publ. Soc. Sci. Isl.42 (1976) 236
pp.

[2] ARNASON, B., Hydrothermal systems in Iceland traced by deuterium, Geothermics, 5 (1977) 125.
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on water origin, mixing, water-rock interaction and age of low-temperature geothermal water, Applied
Geochemistry 108 (2019) 104380
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The fossilized human boot tracks in the palagonitized tuff
deposits of Surtsey Island

Birgir V. Oskarsson® & Raul Esperante?

1 Icelandic Institute of Natural History, Urridaholtsstreeti 6-8, Gardabeer.
2 Loma Linda University, California

Human activity on Surtsey island traces back to its earliest stages of formation, when the first
explorers adventured into the island during short breaks in the phreatomagmatic eruptions.
After the transition to effusive eruptions, visits were frequent to watch and monitor the lava
flows but became controlled following the declaration of the island as a Nature reserve in 1965.
In the 1980°s - 90"s geologist Sveinn Jakobsson noticed shapes in the palagonitized tuff that
resembled fossilized human boot tracks. These were later presented to other geologists, and in
2019 and 2021 the tracks along with other newly discovered tracks were documented
scientifically. In total 5 trackways were documented with a total of 48 tracks. Three boot sizes
were identified, and the direction of movement could be determined from the boot anatomy,
measurements of the angle of gait, stride, and pace. The nature of the palagonitized substrate
with the tracks is reworked tuff and slump material that stratigraphically sits on top of a lava
shield that formed in 1966-1967. This information and records on the sedimentation and
palagonitization history of the tuff date the tracks to the early years post-eruption in between
1967-1970. The capturing and fossilization of the tracks is confined to a period of high rates of
erosion and mobilization of the ash in the tephra cones enabling rapid burial of the tracks
followed by palagonitization of the substrate with geothermal activity. The tracks present a
unique opportunity for the study of ichnites and add one more item to the collection of
geological wonders in Surtsey.

Reference:

Esperante, R. and Oskarsson, B., 2022, Human (boot) tracks preserved in volcanic deposits of Surtsey
Island, Iceland, Surtsey Research 15, 99-120.
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Ytri-Hagi, the key to understanding the Dalvik Lineament? —
A structural and geothermal field assessment, North
Iceland

Anett Blischke!, Arnar Mar Vilhjalmsson?, Sigurveig Arnadottirt, Egill Arni
Gudnason?, Hordur Tryggvason®, Unnur borsteinsdéttir?, Albert
porbergsson®, borbjorg Agustsdottir?, Gunnlaugur M. Einarsson®,
Finnbogi Oskarsson?, Olafur G. Fl6venz? & Bjarni Gautason®
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Structural and geological fieldwork, drone surveying tied to borehole image data, high-
resolution magnetic surveying, geothermal water prospecting, and regional and local seismicity
data provide a new understanding of the Ytri-Hagi low-temperature geothermal field in
Eyjafjordur, North Iceland. This composite data acquisition and analysis approach was
implemented by superimposing the acquired data on high-resolution topographic and
bathymetric data. The field is located within a dike swarm system fully exposed along the
coastline, which is covered by younger sediments and lavas onshore and below sea level into
the fjord. The goal of this project is to shed light on the connection between the dyke complex
and the geothermal system at Ytri-Hagi and its regional setting and connection to the opening
processes along the Dalvik lineament zone as one piece of the puzzle. Surface structural
geology was described in relation to the geothermal and groundwater system by delineating and
confirming a 250 m to 400 m wide dyke complex that trends in an N-S and NNE-SSW direction
approximately 1 km out to sea and 2 km — 2.6 km on land from the shoreline and underneath
the NE flank of the Kotlufjall mountain. The dyke system stands out as a strong total magnetic
field anomaly and is connected to a primary fault zone that strikes in an NNE-SSW direction
from Ytri-Hagi, dipping to the west along the western extent of the dyke system. A small dyke
segment along the western edge of the Ytri-Hagi dyke complex and at the shoreline strikes in
an NNW-SSE direction and is confirmed in borehole YV-20 to be water-bearing. The variation
in water-bearing fault and fracture systems close to the dyke complex is possibly connected to
several rift phases causing changes in the stress field, forming at least two distinct fracture sets
to accommodate geothermal water flow along the western dyke contact and boundary.
Associated fracturing indicates a slight left-lateral motion along fracture surfaces and NW-SE
oriented stress-field orientation for ohmax., Which is observed in direct offset earthquake
locations and their fault-plane solutions. The primary dyke system and the connected fracture
zone are considered to be related to the main feed zone within the geothermal system at Ytri-
Hagi, thus enabling the up-flow of geothermal water in this area. Future research drilling is
necessary to confirm the extent and specifically depth of the geothermal system further out to
the sea and farther south on land. This detailed study sheds light on the formation processes of
low-temperature geothermal fields within the Dalvik lineament zone, which requires an
understanding of rift formation through time and accompanied changes in stress field.
Additional age and petrological sampling, analyses of dyke complexes in contrast to the
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bedrock, further stress field analysis from seismicity data, and geodynamic modelling would
increase our understanding of the geothermal systems in Eyjafjordur and in Neogene areas in
Iceland in general. This study underlines the necessity of combining high-resolution magnetic
and drone survey data with detailed structural geological, geophysical and geochemical field

studies to increase our understanding of comparable low-temperature geothermal systems.
19°W 18°W 17°W

Figure 1: Overview map of the large-
scale tectonic elements and volcanic
zones of North Iceland, geothermal
activity, and field location for Ytri-
Hagi. Earthquake locations are shown
as black dots (Icelandic Met Office,
seismicity database 1995-2022) and
as purple points from Gudnason et al.
(2020). Tectonic elements and central
volcanic systems are labeled on
bathymetric features and
corresponding  seismicity  clusters
(Einarsson, 2008; Magnusdoéttir et al.,
2015). The Gil-Léatur Line (Young et
al., 1985, 2020) and the Dalvik
lineament zone modified after
Einarsson (2008) are marked on the
map. Geothermal manifestations are
shown for different temperatures, >
100°C (red), <100°C (light red), and
<25°C (light blue). Diamond shapes
indicate offshore or nearshore
geothermal  sites, circles  for
boreholes, triangles for onshore sites,
and question marks for uncertain
sites. Abbreviation: HFF — Husavik-
Flatey Fault; TFZ — Tjornes Fracture
Zone.
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Displacement measurements of the three main landslide
bodies at Almenningar, North Iceland. A feature tracking
application

Elias Arnar!, Benjamin Hennig! & Porsteinn Seemundsson?+?

1 Faculty of Life- and Environmental Sciences, University of Iceland
2 Institute of Earth Sciences, University of Iceland

In 1968 the Siglufjardarvegur road was built in north Iceland, serving as the only whole year
road connecting the remote town of Siglufjordur with the capital city of Reykjavik. This road
cuts through the area of Almenningar where three active slow moving landslides are situated,
these are the Tjarnadalir, Pafnavellir and Hraun landslides. The constant activity of these
landslides affect a 5-6 km long stretch of the road that has been a problem both for the road
authorities as well as travellers in terms of safety and maintenance. All three landslides have
been mapped and studied before and the northernmost area of Tjarnadalir has gained the most
attention as rate of movement is considered to be up to 1 m/yr for some periods. This is also the
case for the southernmost Hraun landslide (0.83 m/yr) but the bafnavellir landslide in the
middle is moving much slower with an estimated rate of 0.17 m/yr. The movement rate is
constant with shorter periods of increased activity and there is strong evidence that the rate of
movement is directly linked with weather patterns as more water in the landslide systems seems
to cause increased activity. Ever since the year 1977, the road authorities have conducted GPS
displacement measurements on a yearly basis with a limited number of points that are all
situated along the road. Little is known about the different movement rates within the landslide
bodies themselves but this study extends these displacement measurements through the
application of remote sensing. Aerial photogrammetry comparison will be conducted with the
feature tracking method in order to estimate the rate of movement throughout the entirity of all
three landslide bodies. Available data extends back to the year 1954 to present day, giving an
unprecedented insight into the temporal and spatial dynamics of the landslides.
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Sprengigos i Heklu a ar Hélésen - Hvernig byrjadi Hekla?

Esther Ruth Gudmundsdottirt, Bergran Arna Oladéttir’?, Gudrin Larsen?
& Olgeir Sigmarsson?

1 Jarévisinda;tofnun Haskolans,
2 Vedurstofa Islands

Eldvirkni Heklu eda Hekluhryggjarins er nokkud vel pekkt a sdgulegum tima og sid Holdsen,
begar eldvirknin einkenndist af hraun- og gjéskugosum sem framleiddu adallega basaltiskt
andesit og andesit. A mid Holdsen voru sur sprengigos aberandi, svo sem Hekla 5 (7100 BP),
Hekla O (6060 BP) og Hekla 4 (4200 BP), en & pessu timabili gaus lika kviku af basalt og
basalt-andesiskri samsetningu eins og t.d. Hekla DH (6600 cal BP) og Hekla M6 (6060 cal BP).
Hekla DH er elsta stadfesta gosid a Heklukerfinu par sem basalt-andesit kvika kom upp
(Jonsson o.fl., 2018).

Hekla volcano

Litla Hekla = »
hyaloclastite e > Vatnafjoll

Hekla and Vatnafjoll, with partial snow cover, view from WSW  In the foreground hyaloclastite ridges (Bjolfell, Selundsfjail) and lava flows (basaltic andesite, basaltic)

Mynd 1. Hekla, Litla Hekla og Vatnafjoll fra vestsudvestri asamt mébergshryggjunum Bjoélfelli og Selsundsdfjalli.

Hekluhryggurinn situr & mébergsgrunni (Mynd 1) og talid er ad Hekla sé ad miklu leyti hladin
upp & sidustu 3000 arum af hraunum og gjésku i blandgosum svipudum gosum fra ségulegum
tima (Larsen et al., 2020). Til pessa ad fylla i skard pekkingar & eldvirkni Heklu & &r og mid
Holdsen og fa heildreena mynd af sprengigosségu Heklu & Hol6sen voru niu snid umhverfis
Heklu meeld upp (Mynd 2) og syni ur 6llum gjoskulégum eldri en Hekla 3 (3000 BP) safnad og
bau efnagreind. Gjéskusynum var safnad sumrin 2019 og 2020 Ur u.p.b. 400-450 gjéskulogum.
Hér verda frumnidurstddur ur premur af pessum pessum niu snidum kynntar. Snidin sem um
reedir eru snid vid Herbjarnafell, Frostastadavatn og Vatnafjoll.

Ur snidi vid Frostastadavatn var
92 synum safnad fyrir nedan

A¥

o Vaitesog T Hekla Z. Flest eru pau fra Koétlu

o o 0g pvi nast Heklu. Alls eru 33
R asdalgorea s e gjoskuldg vid Frostastadavatn af
Tt P R ar Holoésen aldri (fyrir nedan
o TR c Hekla 5) af peim eru 10 ad
= vaatia E . lagmarki  fra Heklu. Elsta

gjoskulagid i snidinu er eldra en
8800 4ara og er fra Heklu. |
45! SR Herbjarnarfelli var adeins safnad
LN el ar gjoskulégum eldri en Hekla 5.

Mynd 2. Stadsetning jardvegsnida umhverfis Heklu
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par eru 44 gjoéskuldg alls og flest peirra fra Kétlu. Elsta gjoskulagid i snidinu, Kétlulag, er eldra
en 8500 ara. Ar H6losen Heklulégin eru ad hamarki sjo talsins, og elsta lagid um 8000 ara. |
Vatnafjollum var 84 synum safnad undir SILK-YN gjéskulaginu. Eins og i Frostastadavatni og
Herbjarnarfelli eru flest gjoskuldgin fra Kotlu og pvi nest frd Heklu. Fjoldi Heklulaga af ar
Holdsen aldri eru sj6 eins og i Herbjarnarfelli. Snidid i Vatnafjollum naer skemur aftur i tima
en hin tvo eda teplega 8000 &r, par sem elsta lagid eru um 7800 &ra og er Heklulag.

Frumnidurstodur ur pessum premur snidum gefa til kynna ad eldvirkni Heklu snemma a
Holosen hafi fyrst og fremst einkennst af basalt eldvirkni. Ur pessum snidum maé lesa ad 12
basalt (sprengigos) gjoskumyndandi gos hafi att sér stad a Heklukerfinu &dur en Hekla 5
gjoskulagid myndadist. Eitt basaltiskt andesit til andesit lag hefur fundist og eitt surt lag, um
8800 ara, sem hefur svipada samsetningu og Hekla 5, er pvi hér gefid nafnid Hekla 6 til
bradabirgda. Ef rétt reynist, er petta elsta stadfesta gosid i Heklu par sem kisil-rik kvika kom
upp. Surt gjoskulag med svipada samsetningu og Hekla 5 hefur fundist i Bardardal (Oladottir
obirt gogn) og Eyjafirdi (Kalliokoski ébirt gogn) og nyverid var kisilrikum gjoskukornum eldri
en Hekla 5 lyst i Wales (Walsh et al., 2023).

Meirihluti basaltisku gjoskulaganna fra Heklu & pessu timabili (&r Holdsen) er af tvennu tagi;
i) fremur frumsteett gjoskugler par sem SiO2 er a bilinu ~46-47%, TiO2 lagra en 3 wt%,
Al203 herra en 15 wt% og MgO herra en 6 wt% og ii) gler af préadri samsetningu med TiO2
haerra en 3 wt%, Al203 leegra en 14 wt% og MgO laegra en 6 wt% (Mynd 3). I flestum tilfellum
er préadra glerid radandi innan gjoskulaganna. Gjéskulog med tvennskonar basalt samsetningu
einskordast ekki vid byrjun Héldsen pvi pau finnast upp i gegnum forségulegan tima og einnig
& sogulegum tima. Basisk gjéskuldg fra Heklu hafa fundist i 6llum landshlutum og Gt a
landgrunni Islands par sem elstu l6gin eru um 11.000 &ra.

reference chemistry
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Mynd 3. Efnasamsetning basaltiskra gjéskulaga ur Heklu fra &r Holdsen.

Af pessu ma rada ad Heklukerfid framleiddi i byrjun tvennskonar basaltkviku en med tid og
tima préadist kvikuframleidni i Heklu mun meira i att ad stru og isarri samsetningu sem hefur
verid radandi i yngstu gosum Heklu. Frumnidurstodur pessarar rannsdknar benda einnig til pess
ad Hekla hafi byrjad framleida sdra kviku um 1000 &rum fyrr en &dur var talid.

Heimildir:
Jonsson et al., 2018 MS ritgerd; Larsen et al., JQS 2020; Walsh et al., 2023 QSR



Vorradstefna Jardfreedafélags Islands
10. mars 2023

Preliminary research into Slope instability above Engjabakki
and Hognastadir farms, Eskifjordur, east Iceland

Gisli Bjarki Gudmundsson Grondal*, porsteinn Seemundsson? & Jén
Kristinn Helgason?®

1 Faculty of Life and Environmental Sciences, University of Iceland, Sturlugata 7, 102
Reykjavik

2 Institute of Earth Sciences, University of Iceland

3 Icelandic Met Office

In the first week of November 2015 a large part of the slope above the Engjabakki and
Hdgnastadir farms, east of Eskifjordur, started sliding. This was an event noticed by locals, that
notified the Icelandic Met Office (IMO), which began observations immediately and continued
sparsely through the next years. News reports of the Oddskard road subsiding and collapsing,
power lines stretched like guitar strings and historical data of previous debri flows over the
farmlands, tell a tale of very active slope. This M.sc thesis builds upon this foundation of data
and observations.

This research is using Geomorphological mapping to visualize the flow patterns and the
dynamics of the slope movements. Stake measurements and GPS point measurements from
2015, 2016, 2017 and 2022 are used for flow rate of single points, GPR measurements from
2022 of the Oddskard road, show the unconformities and the sharp boundaries of different
velocity rates. INSAR from EGMS and IMO show slope movement on a larger scale than GPS
points can. Bathymetric data can show us compilation of material at ocean floor of Eskifjordur.
These measurement and their different applicability is used to compile a mosaiac of the area as
whole. Meteorological data and the stratigraphical structure of the bedrock gives insight into
the triggers and cauases of the slope movements.

Figure 1 Drone image, shot by Jon Kristinn Helgason and colleagues at the Icelandic Met Office in June 2015
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Interaction between propagating basaltic dikes and pre-
existing fractures: A case study in hyaloclastite from
Dyrfjoll, Iceland

Sonja H. M. Greinert23, Steffi Burchardt?3, Freysteinn Sigmundsson?,
Olivier Galland*, Halld6r Geirsson! & Emma Rhodes?

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

2 Department of Earth Sciences, Uppsala University, Uppsala, Sweden

3 Center for Natural Hazard and Disaster Science (CNDS), Uppsala/Stockholm/Karlstad,
Sweden

4 NJORD Center, Department of Geosciences, University of Oslo, Oslo, Norway

Dikes are the most fundamental conduits for magma transport through the Earth’s crust. The
propagation path of dikes is strongly controlled by the governing stress field but can in the
shallow crust additionally be influenced by pre-existing fractures or faults. Although evidence
for dike-fracture interaction has been known for decades, it is not yet fully understood when
and how this happens.

This study investigated how dikes interact with pre-existing fractures in moderately fractured
host rock by mapping basaltic dikes exposed in a caldera-filling hyaloclastite in the extinct and
partially eroded Dyrfjoll volcanic system, East Iceland. In virtual 3D-outcrop models created
from drone-based photogrammetry, we mapped the orientation of fractures and dikes, analysed
their interaction, and interpreted their orientations with respect to the expected stress field at
the time of emplacement. We mapped in total 45 dikes. Some dikes consisted of several
segments, and we identified a total of 104 dike segments.

Most of the dikes dip within 20° from vertical. We identified four sets of strikes. The most
prominent set strikes 025+15, which agrees well with the estimated strike of the divergent plate
boundary at the time of emplacement. More than half of the dikes occupy pre-existing fractures
entirely or intermittently. Most of them strike close to the dominant direction and no fracture
occupation was observed perpendicular to this direction. We observed 39 changes in strike
across 14 dikes, none of which was larger than 50°.

Across the identified dikes we observed three different types of interaction with pre-existing
fractures: i) Dikes are channelled into a pre-existing fracture and propagated along it. ii) Dikes
intersect a pre-existing fracture and change strike at or near this fracture without propagating
along it. iii) A dike may be arrested in front of a crosscutting pre-existing fracture. Near the
arrested dike tip, offshoots may form, which meet the crosscutting fracture at different angles
and are able to cut across it.

Our findings of dike-fracture interaction in hyaloclastite possibly apply to other moderately
fractured rocks. Improving the understanding of how dikes interact with pre-existing fractures
in such types of host rock may be of use for hazard assessment and monitoring of volcanically
active areas.
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Gjoskulagio Hekla-S, ~3850 ara, asynd, dreifing, staerd

Gudrun Larsen?, Esther R. Gudmundsdottirt, Bergrin A. Oladottirt? &
Bryndis G. Rébertsdottir®

1 Jardvisindastofnun Haskolans, 2 Vedurstofa islands, 3 Lémasalir 4, Kopavogi

Hekla — Hekluhryggurinn — hvilir & mébergsstalli. Landslagid undir Hekluhrygg er ekki pekkt
en samanburdur vid Vatnafjoll gaeti gefio hugmynd um adstedur. Rk hafa verid ferd ad pvi
ad nuverandi Hekluhryggur sé ad miklu leyti hladinn upp & sidustu 3000 arum af hraunum og
gjosku i blandgosum svipudum gosum fra sogulegum tima'23. Timabilid & undan, fyrir 3000-
7100 arum, einkenndist fremur af strum sprengigosum*>®, Upptakasvadi peirra er ekki pekkt
en dreifing gjoskunnar bendir til upptaka & svipudum sl6dum og Hekla ris nu pott nakveem lega
gosstodva se opekkt.

I gjosku ur fyrstu suru sprengigosunum, Hekla-5 og Hekla-4, voru finefnarikir fasar sem baru
bess merki ad vatn hefdi haft adgang ad gosrasunum®. Sprengigosid sem myndadi gjoskulagid
Hekla-S og vatnsborna Selsundsvikurinn er sidasta Heklugosid par sem verulegur hluti gosefna
bar merki um snertingu vid vatn. Rennslisleidir Selsundsvikurs benda til upptaka sudvestarlega
& Heklusvadinu eda sudvestan vid naverandi Hekluhrygg?. Hvernig sem landslagid var hlytur
ad hafa verid vatn & Heklusvaedinu pegar pessi gjoskulég myndudust. Annad hvort var vatnid
horfid pegar Hekla-3 gjdskan vard til fyrir um 3000 arum eda gosrasin hafdi flust til pvi par var
enginn finefnafasi i gosbyrjun.

Hér verdur stuttlega gerd grein fyrir gjéskulaginu Hekla-S, atlitseinkennum, dreifingu
naersveedis og magni. Gjoskulagid var upphaflega nefnt H-2 (H2) af Sigurdi boérarinssyni (1954)
en sidar kom i ljés ad pad var eldra en gjoskulagid Hekla-3 og nafninu var breytt i Sv eda
Selsundsvikur med visan i ad hluti gosefnanna er vatnsborinn (1967). Hér er Hekla-S notad
um loftborna hlutann og Selsundsvikur um vatnsborna hlutann, en um hann verdur fjallad
annars stadar (Gudran Sverrisdottir i undirbuningi).

Alls eru til melingar & Hekla-S fra um 70 st6édum og par af eru um 30 melingar i 13-40 km
fjarleegd. Engar opnur eru pekktar naer Heklu (midad vid toppgig) en 13 km, par er mesta malda
bykkt um 170 cm. bykktarkort byggt & pessum malingum er synt & Mynd 1a, allar einingar. |
heild stefnir pykktaras gjoskulagsins til austurs.

Hekla-S gjoskan hefur somu einkenni SA, A og NA Heklu. Lysingin hér & eftir midast vid
opnur i 15-40 km fjarlaegd. [ botni gjoskulagsins eru tvd punn l6g, grahvit fin aska nedst og
ofana er rénd af ivid grofari dsku an finefnis, sem saman mynda einingu A. 1 badum légunum
eru dokk gjoskukorn sem ekki er ljost hvort eru eldra efni eda nymyndun. Ofand einingu A
leggst gré/grahvit, finefnarik, péttpokkud gjoska, eining B, med dreiféum steerri, hvitum
vikurmolum en einnig dekkri kornum. bykktaras einingar B, og liklega einnig A, stefnir til
austurs (Mynd 1b). Midhluti gjoskulagsins, eining C, er finefnasnaud grahvit/grableik gjoska,
o6lagskipt og yfirleitt grofust um midja eininguna, mest i gosmalarstaerd, steerstu korn grableik,
bergbrot greinileg. bykktaras stefnir ANA naest Heklu (Mynd 1c¢). Ofan & pessa einingu leggst
grébran/bran gjoska i gosmalar- eda 6skusterdum, finefnasnaud, illa pokkud, vottur af
bergbrotum, mispykk eftir stodum og vardveislu, eining D. bykktarasinn stefnir ANA (Mynd
1d). Sidasta gjoskan sem féll var svort/blasvort aska, eining E, sem er illa vardveitt en leifar
finnast po vidast hvar. pykktarkort hefur ekki verid gert.
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Mynd 1 a-d. Hekla-S, loftborni hluti, bradabirgdakort. a) Hekla-S a landi, allar einingar. Pykktarasinn er mjor og
stefnir til austus. Gjoskulagio er 6-8 cm i Svinafelli, um 140 km fra Heklu. Nordurjadar pess liggur liklega um
nordurjadar Vatnajokuls (ljost gjoskulag milli Hekla-3 og -4 & Oskjusvadi’, “x”, er ekki Hekla-S og liklega &ttad
fra Sneefellsjokli). b) Grai/grahviti nedsti hluti, finefnarikur, samsvarar nokkurn veginn einingum A og B. c¢)
Grahviti/grableiki hluti, gréfastur, samsvarar einingu C. d) Grabrani/brani hluti, illa vardveittur, samsvarar
nokkurn vegin einingu D.

Efnagreiningum (EPMA) & gjosku ur pessum einingum er ekki lokid. Kisilrikasta glerid ur
nedstu einingunni (A) er riolit med 70-72% SiO.. Kisilsnaudasta glerid er basaltiskt andesit i
efstu einingunni (E, svort/blasvort gjoska), 56-58% SiOx.

Badir hlutar Hekla-S gjéskunnar hafa verid timasettir med geislakolsgreiningum a lifrenum
leifum. Trjéaleifar i loftborna hluta gjoskunnar voru timasettar til 3520+70 (U-2417)
geislakolsara® og syni Ur trjabol i vatnsborna hluta reyndist 3515+55 (U-6291) geislakolsara®.
Leidréttur “median probability” aldur (Calib 8.2) er um 3850 ar.

Heildarammal loftborna hluta gjoskunnar & landi er um 1,5 km? reiknad sem nyfallin gjoska®®,
midad vid hamarkspykkt (Tmax) 300 cm, en heildarrammal er yfir 2 km3. Hamarkspykkt er
hvorki pekkt fyrir gjoskulagid allt né einstakar einingar og vangaveltur par ad latandi bida betri
tima. PO er haegt ad gera nokkra grein fyrir hlutfollum eininganna innbyrdis. Saman eru
einingar A og B a.m.k. 20% af heildarrammali & landi. Eining C er 45-50% af heildarrammali
a landi. Eining D pekur um 1500 km? innan 2 cm jafnpykktarlinu en er illa adgreind fjzer og er
aaztlud um 25% af rammali & landi. Eining E geeti pa verid 5-10% af gjosku & landi en léleg
vardveisla gerir mat erfitt. Gjoskulagid Hekla-S er liklega fjorda steersta sura-isura Heklulagio
begar vatnsborna hluta gosefnanna hefur verid beett vio.

Dreif af glerkornum af svipudum aldri og efnasamsetningu og Hekla-S (Kebister tephra) hefur
fundist & Hjaltlandseyjum® (Kebister, drnefni sem nafnid er dregid af), i Feereyjum?®?,
Svipj6at*1415 N-byskalandi®®, e.t.v. Eistlandi® — en pad er énnur saga.

Heimildir: 1 G. Larsen & E.G. Vilmundardottir 1992; 2 G. Sverrisdéttir o.fl. 2006; 3 Larsen et al. 2020; 4 Larsen &
Thorarinsson 1977; 5 Gudmundsdéttir et al. 2011; 6 Jonsson et al. 2021; 7 Sigvaldason et al. 1992; 8 J. Jonsson 1975; 9

Larsen et al. 2001; 10 G. Larsen o.fl. 2013; 11 Dugmore et al. 1995; 12 Dugmore & Newton 1998; 13 Persson 1971; 14
Boygle 1998; 15 Wastegard et al. 2008; 16 Hang et al. 2006.
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Temperature and salinity of the deep geothermal fluid in
the Reykjanes geothermal field based on fluid inclusions

Linus Hune, Eniké Bali & Gudmundur H. Gudéfinnsson

NordVulk, Institute of Earth Sciences, University of Iceland

Fluid inclusions are a strong geochemical tool, providing the ability to constrain the
composition of fluids and thermobarometric conditions within geological systems. As direct
sampling of fluid at depth and flow testing was limited due to partial collapse of the well casing
of the RN-15/IDDP-2 well, fluid inclusions represent one of the only insights into the
temperature regime and fluid composition at depths.

Secondary fluid inclusions along healed fractures found in hydrothermal quartz grains within
drill cuttings from a main feed zone (3000-3200 meters below surface (mbs)), quartz grains in
hydrothermal veins from core 3 (3650 mbs) and quartz grains in a plagiogranite segregation
vein in core 10 (4300 mbs) were studied using petrographic microscopy, Raman spectrometry
and microthermometry. The goal was to define trapping temperatures and salinities at depth to
better understand the compositional and temperature variation of fluids in the deep Reykjanes
geothermal system using non-destructive methods.

At all depths, phase separation is recorded within all studied secondary fluid inclusion
assemblages (FIAs). At the two shallower depths, FIAs trapped vapour-rich and liquid-rich
H>O-dominated fluid visible as vapour-rich and liquid-rich inclusions at room temperature.
Mixed entrapment is a common occurrence which is manifested in variable vapour to liquid
ratio in all FIAs. FIAs in the feed zone show homogenization temperatures of ~ 300 °C. In core
3, two different generations of FIAs were identified, one homogenized at ~340 °C and another
one at ~300 °C. FIAs in core 10 contain vapour-rich inclusions and brine inclusions with up to
four different solid phases (halite, multiple hydrous Fe-K-Mn containing salts, opaque) and
vapour bubbles. Brine inclusions homogenize at 430-460 °C, mostly by dissolution of halite.
This suggests that three-phase immiscibility occurs at ~4300 mbs, salt daughter minerals are
likely common in the fluid at depth.

Fluid endmember salinities in the shallow samples and all vapour-rich inclusions were
determined by both freezing experiments and Raman analysis (Caumon et al., 2013). Both
methods produce similar liquid endmember salinities of 12 wt% NaClequiv at both the feed zone
and core 3 depths. The salinity of the second generation of fluids in core 3 is 25 — 30 wt%
FeClaequiv. The lowest recorded salinities of vapour-rich inclusions at the three sample depths
are 2.1%, 3.8% and 5.3% at feed zone, core 3 and core 10 depths, respectively. True vapour
endmember salinities are not recorded as the liquid phase commonly wets the mineral surface
and becomes easily trapped with the vapour phase (Bodnar & Vityk, 1994). Furthermore, a
small, yet visible liquid film (~3um), is needed to conduct the salinity analysis within the FIs,
making it almost impossible to get a true endmember signal. The salinity of the brine inclusions
at 4300 mbs were determined by the dissolution temperature of NaCl. The salinity of the brine
inclusions is 52 (+/-5) wt% NaClequiv, Which is even higher than the fluid salinity of 46 wt%
NaClequiv recorded in brine inclusions at the bottom of the borehole (Bali et al., 2020). This can
be explained by the salt saturation occurring at 4.3 km depth, possibly due to further phase
separation upon up-welling by condensation (due to pressure decrease) from the high-T fluid at
the bottom of the borehole.
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The secondary FIAs are the most recent event recorded within the quartz grains. The recorded
homogenization temperatures are, with the exception of those of the second fluid generation
found in core 3 samples, very consistent, which confirms relatively stable conditions in the
geothermal system over time. Furthermore, the derived temperatures fit well with pre-drill
estimates and Horner estimates, confirming that the fluid inclusion trapping temperatures
represent the actual fluid temperature at depths (Figure 1, Fridleifsson et al., 2020). We
observed a steep temperature increase near the bottom of the well, suggesting a more conductive
heat transfer and proximity to a heat source, e.g., an intrusion. The recorded temperatures do
not follow the seawater boiling point curve (Figure 1). The reason for this is that the NaCl-H20
system alone is not well suited to describe the deep geothermal fluid in the Reykjanes system.
Other fluid components, for example CO> or FeCly, have a significant effect on phase relations
at depth.
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Figure 2: Temperature observations vs depth in the RN-15/IDDP-2 well. The upper part of the
Reykjanes geothermal system is dominated by convection, the lower part by conduction. Note
that the shallow data is true depth, fluid inclusion data is borehole depth. The temperatures
derived from fluid inclusions analysis are comparable with other temperature estimates and
models, especially with the FT inversion and FT Horner estimates.
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Major and trace element composition of the deep
geothermal fluid of the Reykjanes geothermal system
based on fluid inclusions of the IDDP-2 drill cores

Linus Hune?, Eniké Balit, Gudmundur H. Gudfinnsson® & Michaél
Schirra?

1 NordVulk, Institute of Earth Sciences, University of Iceland
2 Department of Earth Sciences, University of Geneva

Direct sampling of pristine geothermal fluid at large depths is challenging (e.g., Hannington et
al., 2016). Fluid inclusions in drill cores, however, allow us to study the physical state,
temperature and composition of the fluid at the time of entrapment in growing minerals (e.g.,
Bali et al. 2020). Hune (2023) and Hine et al. (2023, this volume) have shown that fluid
inclusions trapped in hydrothermal quartz in the cores from the IDDP-2 borehole in the
Reykjanes geothermal field record essentially the same temperatures as predicted by pre-drill
estimates (Fridleifsson et al., 2020). This suggests that these inclusions represent the current
geothermal fluid migrating between 3000 to 4310 m depth.

Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) allows us to
determine the ratios and concentrations of major, minor and trace cations and selected anions
down to sub-ppm levels in fluid inclusions. Here, we present the results of LA-ICP-MS analyses
of fluid inclusions described by Hiine et al. (2023, this volume) from the IDDP-2 drill core. We
analysed vapour-rich and liquid-rich inclusions trapped in hydrothermal quartz from the main
feed zone (3000-3180 m) and core 3 (3648 m), and vapour-rich and brine inclusions from core
10 (4310 m). We integrate our results with those collected earlier from the bottom of the
borehole by the same method (Bali et al., 2020) and from shallower depths by direct sampling
(Hannington et al., 2016; Oskarsson and Galezka, 2017).

Most fluid inclusions in the main feed zone (3000-3180 m) have similar Fe-Na-K ratios as
seawater (Li, 1991) and the geothermal fluid sampled at the well head or at shallow depth
(Hannington et al., 2016; Oskarsson and Galezka, 2017) (Fig. 1). Only 12% of the fluid
inclusions show elevated Fe/Na ratios relative to seawater at this depth. In contrast, the Fe-Na-
K molar ratios at the bottom of the borehole (4659 m) are close to 1:1:1 and all fluid inclusions
fall in a well-defined, narrow range (Bali et al., 2020) (Fig. 1). Fluid inclusions in core 3 (3648
m) and core 10 (4310 m) show a large compositional spread, with most inclusions plotting
between the shallow geothermal fluid compositions and the fluid sampled at the bottom of the
borehole, with a few inclusions having very high Fe/Na molar ratios (Fig. 1). Although the CI/B
ratios are highly variable at all depths due to phase separation (Hlne et al., 2023, this volume),
the average CI/B ratio at each depth is close to that of seawater. Fluid inclusions in core 10 also
contain elevated amounts of trace metals (e.g., median concentrations of Cu, Zn and Ag of 638,
2864 and 1.4 ppm, respectively) compared to those in the main feed zone samples (median
concentrations of Cu, Zn and Ag of 4.7, 34.1 and <0.2 ppm, respectively).

The described elemental variation can be explained by the following processes: 1) The close
match of CI/B ratios to seawater suggests seawater origin for the geothermal fluid down to
~4650 m depth, with only a minimal contribution from magma degassing; 2) Increased fluid-
rock interaction with depth leads to relative depletion in Na and an increase in Fe in the
geothermal fluid. The loss of Na is the result of extensive albitization in the shallow part of the
geothermal system (Fridleifsson et al. 2017), whereas increased Fe and other heavy metal
content is the consequence of mobilization/leaching by high-chlorinity fluid from metabasalts
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and metagabbros; 3) The compositional spread at 4310 m depth can be explained by 3-phase
immiscibility (vapour-salt-brine; Huene, 2023 and Huene et al., 2023), where each individual
inclusion trapped various amounts of each fluid endmember and salt grains. The precipitation
of Fe- and Na-rich salt at these conditions might decrease the permeability of the rock; 4) The
Fe- and K-rich saline fluid transports significant amount of Cu, Zn, Ag, and other metals. These
metals are mainly deposited from the fluid in Fe-rich sulphides (Fridleifsson et al. 2017) at
depth greater than the main feed zone (3000-3180 m), where fluid inclusions contain these
cations in one to two orders of magnitude lower abundances than at the depths of cores11, 10
and 3.

Fe (m%)

This study:
@® 4310 m brine

Comparative data:
® 4659 m brine (+/-1a)

C 4310 m vapour-rich O 4659 m vapour (+/-1a)

® 3648 m brine well head Reykjanes min

® 3648 m liquid-rich © well head Reykjanes max
© 3648 m vapour-rich © RN-15 well head

O Feed zone liquid-rich O 1350-1650 m

O Feed zone vapour-rich A& seawater

K (m%) Na (?n%)
Figure 1: Variation of Fe, K and Na molar proportions in fluid inclusions from the IDDP-2 borehole. Compositions
measured in this study are compared to seawater composition (Li, 1991), the geothermal fluid of the Reykjanes
system sampled at shallow depth (Hannington et al., 2016) and at well heads (Oskarsson and Galezka, 2017), and
fluid inclusions from the bottom of the borehole (Bali et al., 2020). Note compositions at the Reykjanes well heads
overlap with the well head and shallow composition of RN-15/IDDP2.
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Fingrafor forns isstraums i Bardardal

ivar Orn Benediktsson?, Sigurrés Arnardottir?, Olafur Ingélfsson?, Sarah
Principato® & Marion McKenzie®*4

1 Jardvisindastofnun Haskolans

2 Colas island

3 Department of Environmental Studies, Gettysburg College, Pennsylvania, USA
4 Department of Environmental Science, University of Virgina, USA

Isstraumar eru hradskreidir farvegir i storum meginjoklum. Um pé fer megnid af is og seti sem
joklarnir skila af sér til jadranna. I undirlagi meginjokla ma pvi pekkija fingrafor isstrauma i
formi straumlinulaga landforma, s.s. jokulalda og risakembna (e. drumlins and mega-scale
glacial lineations) sem myndast og mdtast vid samspil setmyndunar og rofs og hrads
jokulskrids. 1 pessari rannsokn hafa slik landform verid kortlég i og austur af Bardardal &
Nordurlandi i peim tilgangi ad varpa ljosi & legu og virkni isstraums i pessum hluta islenskra
meginjokulsins. Nakveem kortlagning og greining & landformunum leidir i 1jo6s ad pau eru mjog
ilong og liggja ad miklu leyti samsida, med stefnu fra 333°-11°N. Dreifing landformanna bendir
til ad isstraumurinn vid Bardardal hafi verid a.m.k. 62 km langur og 16 km breidur. Athuganir
& setgerd og byggingu i premur snidum syna ad landformin eru ad mestu ur flogottum
jokulrudningi med innlyksum af adgreindum og lagskiptum sandi og silti sem ordid hefur fyrir
hnigandi aflégun. Hin hnigandi aflégun i finkornottu seti er talin geta bent til pess ad héar
vatnsprystingur undir jokli hafi studlad ad auknum skridhrada. Rannsoknin varpar 1josi & tilvist
og umfang isstraums i islenska meginjoklinum & Nordurlandi og myndun straumlinulaga
landforma undir hradskreidum joklum.
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Oskjuvatn 1975, 2012 og 2013

Jon Olafsson?!, Sveinbjorn Steinpdérssont, J6hanna Katrin Pérhallsdottir 2
& Kari Kristjansson?

1 Jardvisindastofnun Haskdlans, Oskju, Sturlugétu 7, 101 Reykjavik
2 Vatnajokulspjédgardur, Urridaholtsstreeti, 210 Gardabaer

Oskjuvatn myndadist eftir sprengigos i Dyngjufjalladskju 1875. bad er dypsta stéduvatn
landsins, 212m. A pridja aratugi sidustu aldar voru eldgos i grennd vid vatnid og eyja myndadist
i vatninu. Hér verdur greint fra premur ferdum & Oskjuvatn til rannsékna & hitastigi og
uppleystum efnum i vatninu. 1 6llum ferdunum voru notud teki fra Hafrannsoknastofnun.
Rannsoknir i agust 1975 leiddu i 1jés hdan styrk uppleystra efna og skyr ahrif jardhita & vatnio
(Olafsson 1980). Ennfremur saust margar heitar uppsprettur vid jadra vatnsins med hitastig a
bilinu 10° til 84°C. Hitastig dypst i vatninu var rétt vid 4°C en i yfirbordi roskar 6°C. MerKi
um jardhita voru & um 80 m dypi Gt af Myvetningahrauni. bar er ad jafnadi vok & isilogou
vatninu. I febriar 2012 tok vokin ad steekka og i lok mars var vatnid med ollu islaust. Dagana
14. til 16. april 2012 var farid med CTD (Conductivity Temperature Depth) teeki sem skrair
leidni, hitastig og dypi og pad notad & 23 stédum i vatninu. I pessari ferd var einnig lagt bauju
i dypsta hluta vatnsins. A streng milli botns og yfirbords voru festir siritandi hitanemar fra
Stjornu Odda. bessi bauja slitnadi upp pegar skrida féll i Oskjuvatn i juli 2014 en p6 tokst ad
endurheimta efsta hluta lagnarinnar. Arid 2013 i april var Oskjuvatn isilagt og vokin & sinum
stad. Ppa var farid um vatnid, gerd got i isinn og CTD teekid notad & 20 stédum. Hér verdur rynt
i gogn fra 2012 og 2013 og leitad svars vid pvi hvi Oskjuvatn vard islaust veturinn 2012 en ekKi
& sama tima arid eftir.

Heimild

Olafsson, J. (1980). "Temperature structure and water chemistry of the caldera Lake Oskjuvatn, Iceland.”
Limnology and Oceanography 25: 779-788.

19



Vorréadstefna Jardfraedafélags Islands
10. mars 2023

Jardskjalftamalingar med ljésleiourum

Kristin Jonsdéttir!, Andreas Ficthner?, Sara Klaasen?, Yesim Cubuk-
Sabuncu?!, Solvi brastarson?, Jean Soubestre!, Patrick Paitz?, Sigridur
Kristjansdottir!, Vala Hjorleifsdéttir® & Stefan Trausti Njalsson?

1 Vedurstofa Islands, 2 ETHZ, 3 Orkuveita Reykjavikur, 4 Neydarlinan

Nylega hefur ordid bylting i jardskjalftafraedi par sem ljosleidarar hafa verid notadir til malinga
i stad hefobundinna jardskjalftamela. Algeng tekni vid pessar melingar er svokollud DAS
adferd (enska: Distributed Acoustic Sensing) sem byggir a ad nota ljésleidara sem liggur i jord
asamt sérutbuinni télvu eda praspyrli (e:interrogator). Praspyrill sendir laserpulsa i gegnum
glerbrad og melir endurkast. Endurkastid kemur fram vegna innbyggdra oOhreininda i
glerpradum ljosleidararans og meelist fra otal endurkastflotum eftir leidaranum. Ef stadbundin
aflogun verdur & ljosleidaranum, t.d. af véldum jardskjélfta eda annarra titringsgjafa, meelist
fasamunur a endurkasti sem heaegt er ad meta sem aflégun ljésleidarans med nanometra
nakvaemi. DAS melingar skila miklu gagnamagni i harri upplausn, p.e. hagt er ad skilgreina
meelipunkta eftir ljésleidaranum par sem hver peirra virkar eins og jardskjalftameelir. Pannig er
heaegt ad baedi nyta ljosleidara sem pegar eru hluti af hefdbundu gagnaflutningskerfi & landi og
i 5j0, auk pess ad plegja ljosleidara a ahugaverd svaedi. Tidnisvid mealinganna er breitt, p.e.
heegt er ad mela litla skjalfta med harri tioni, en auk pess mala mjog haegar bylgjur.

I erindinu verda kynntar nylegar nidurstodur fra ljosleidaramalingum 4 Islandi: i Grimsvétnum
i Vatnajokli, af eldgosi vid Fagradalsfjall og af titringi sem meeldist & Hellisheidi fra loftsteini.

Strokavirkni a jardskjalftameaeli og ljosleidara

Ljosleidari

YVaw

Ja‘rdskjélftamelir‘

Myndin synir hvernig eldgosoroi fra eldgosinu vid Fagradalsfjall 2021 meeldist annars vegar & jardskjalftameli og
hinsvegar & ljosleidara.
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Strokavirkni Jardskjalfti

Channels: XS.D01057..ESN to XS.D01076..ESN
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Myndin synir samfelldar melingar i u.p.b. 7 minGtur & 80 metrum I6ngum kafla & lj6sleidara a Langahrygg.
Mealingarnar syna gosoroa, jardskjalfta og jafnvel félk a gangi.
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EPOS, Evrépska flekamaelikerfido og préun islenskra FAIR
gagnapjonusta til framtidar

Kristin S. Vogfjérd*, Rikey Jaliusdoéttirt, Magnus T. Gudmundsson?,
Gudmundur Valsson®, Lovisa Asbjornsdottir*, Porbjérg Agastsdattir® &
EPOS Island hépurinn

UVedurstofa Islands, ?Haskdli islands, ¥Landmaelingar islands, “Nattdrufreedistofnun islands
og YISOR/Islenskar Orkurannséknir

EPOS (European Plate Observing System), eda Evropska flekamelikerfio sem er samstarf um
gerd rafreenna innvida til ad pjénusta opid, FAIR adgengi ad jarovisindagégnum og rannsoknar-
innvidum stofnana og héskola vids vegar um alfuna, hefur verid i proun seinustu tolf arin.
Upphaflega sem verkefni styrkt af evropska vegvisinum um uppbyggingu rannsoknarinnvida
(ESFRI, European Strategic Forum for Research Infrastructure), en hefur seinustu prju arin
starfad sem innvidasamtokin EPOS ERIC (European Research Infrastructure Consortium),
med patttoku 17 Evrépulanda (Mynd 1). EPOS ERIC hefur ,,Landmark® status, sem einn af
Iykil rannsoknarinnvidum sem auka samkeppnisheafni evropska visindasamfélagsins a alpjoda-

vettvangi.
EP S -y
T« Belgium
Bulgaria

EUROPEANPLATEOBSERVINGSYSTEM " Czech Republic

https://epos-
eric.org

@

VOLCANO
(OBSERVATIONS

EPS

https://epos-
island.is

Mynd 1. Adildarldndin (graen) ad EPOS ERIC innvidasamtokunum.

Samhlida uppbyggingu EPOS & vegvisinum hefur Evrépusambandio styrkt jardskjalfta- og
eldfjallasamféldgin i sérstokum rannséknarverkefnum sem mida ad eflingu rannsokna-sam-
starfs og auknu adgengi ad rannséknarinnvidum og stédludum, gedayfirférnum gégnum sam-
kveemt FAIR (Findable, Accessible, Interoperable, Reusable) stadli. Evropu-samstarfsstyrk-
irnir, pé verulegir seu, mida pd eingébngu ad pvi ad studla ad og auka opid adgengi ad innvidum
sem adildarlondin eiga og reka fyrir eigid fé, asamt peim gdégnum sem safnad er i melikerfum
og rannsoknarstofum adildarlandanna. Styrkirnir byggja pvi ofan & grunnfjarfestingu
adildarlandanna sjalfra i eigin rannséknarinnvidum (Mynd 2).

A uppbyggingartimabilinu hafa fjolpatta jardvisindagdgn og drvinnsluhugbunadur verid gerd
adgengileg i pjonustum sem leyfa leit (Findable), nidurhal (Accessible) og samkeyrslu

(Interoperable) gagna. Yfir 250 EPOS pjonustur eru na virkar og margar nyjar eru i
framleidslu. bjénusturnar veita adgengi ad gégnum og afurdum i midleegri gagnagatt EPOS
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Data Portal, a lendingarsidum peirra 10 fagpjonusta (Thematic Core Services: Seismology,
GNSS, Tsunami, Near-Fault, Volcano, Geomagnetic, Satellite, Geology, Multi-scale Labs.,
Anthropogenic Hazard) sem standa ad EPOS, eda a lendingarsidum peirra stofnana sem reka
bjonusturnar og abyrgjast rekstur peirra til framtidar (Reusable).

Uppbyggin EPOS rannséknarinnvidanna (RI) - Timalina

2010 2012 2014 2016 2018 2020 2022 v 2024
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Mynd 2. Timalina rannsoknar- og innvidaverkefna sem standa ad baki eda tengjast uppbyggingunni a EPOS ERIC
og/eda EPOS island rannsorknarinnvidunum. Framlag hvers styrks til Vedurstofunnar er synt. Innvidaverkefnin i
efstu og nedstu rod hafa stadid undir préun islensku rafreenu innvidanna. Rannsoknaverkefnin prju i midrédinni
tengjast einnig 6l EPOS ad einhverju leyti; allt fra pvi ad skila mikilveegum gégnum og nidurstédum inn i
pjonusturnar, upp i ad, eins og t.d. EUROVOLC, standa ad verulegu leyti undir stéolun og geaedayfirferd
eldfjallagagna og skilgreiningum 4 ,,best practices* vid melingar og gagnatrvinnslu.

island, undir forystu Vedurstofu Islands hefur verid patttakandi i EPOS fra upphafi, auk sam-
starfsadila i Haskdla islands og Landmalingum islands. A pessum 12 arum hafa ymis fjélpatta
jardvisindagogn og lysigogn peirra verid stddlud og gaedayfirfarin, peim komid i gagnagrunna,
og FAIR pjénustur préadar. Vedurstofan rekur 15 pjonustur sem veita adgengi ad gégnum
fra 6llum islensku péatttakendunum i EPOS (https://docs.epos-iceland.is). bPjonusturnar tilheyra
allar Eldfjallapjonustunni (VOLC-TCS)!, par sem fyrst um sinn er &herslan 4 gdgn og
afurdir fra orda- og eldgosatimabilum i eldstédvum islands. Sum gogn eru p6 pjonustud af
videigandi fagpjonustu, eins og t.d. jardskjalftagdgn sem enn um sinn er dreift frd& Orfeus
gagnaveitunni (https://orfeus-eu.org) og jarofraedikort sem er dreift af jarofreedipjonustunni
(Geology TCS).

Fra 2021 hefur islenska samstarfid, EPOS Island verid veglega styrkt af Innvidasj6di undir
islenska vegvisinum um uppbyggingu rannsoknarinnvida og hefur pad storkostlega eflt
innvidauppbygginguna, badi i formi aukins gagnaadgengis og i formi hugbUnadarpréunar. pa
hafa einnig tveer stofnanir til vidbotar, Nattarufreedistofnun og ISOR gengid inn i samstarfid og
eykur pad enn frekar & fjolbreytni gagna. Undir vegvisisverkefninu er stefnt ad geedayfirferd og
opnun FAIR adgengis ad gognum 0r sterstum hluta jardskjalfta- og GPS-melaneta landsins
asamt miklum fjolbreytileika jardvisindagagna og afleiddra afurda. Einnig mun verda
uppbygging & 6flugum vélbinadi til ad hysa gdgn og pjénusta 6hindrad adgengi ad peim. EPOS
pjonusturnar munu hafa mikid gildi fyrir menntun og rannséknir i jardvisindum & islandi og
munu efla patttéku Islendinga i erlendum rannséknarverkefnum, par sem framtidarkrofur gera
rad fyrir ad 61l gogn og afurdir verdi stédlud, gedayfirfarin og sett i FAIR opid adgengi.
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Guehenneux, J. Komorowski, P. Labazuy, A. Lemarchand, R. Nave, J. Saurel, P. Bachelery (2022). The integrated
multidisciplinary European volcano infrastructure: from the conception to the implementation, Annals of
Geophysics, special issue: EPOS a Research Infrastructure in solid Earth: open science and innovation, 65, 3,
M320, 2022; https://doi.org/10.4401/ag-8794
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Strain Localization at Volcanoes Undergoing Extension:
Investigating Long-term Deformation at Krafla and Askja in
North Iceland

Chiara Lanzi!, Freysteinn Sigmundsson?, Halldér Geirsson?, Michelle
Maree Parks? & Vincent Drouin?

1 Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland
2 Icelandic Meteorological Office, Reykjavik, Iceland

Ground deformation at volcanoes in extensional settings may occur because of strain
localization. The magmatic system of a volcano with its liquid magma, magma mush, and hot
crust will cause a rheological anomaly, where material properties may be very different from
surrounding crust and mantle. Numerical models based on the Finite Element Method (FEM)
are used to explore expected ground deformation at such volcanoes, considering heterogeneous
multi-layered structure and elasto-viscoelastic rheology. The effects of localized lateral and
vertical variations, in terms of geometry of the magmatic system and material properties of the
crust, are explored in a model domain undergoing stretching, at an applied rate of ~17.4 mm/yr,
perpendicular to the lateral domain boundaries.

A one-layer model displays the same elastic feature throughout the whole domain except for a
localized upper crustal volume with lower elastic properties, compared to the surrounding crust,
to simulate the highly fractured and altered near-surface crust. In a two-layer model, the top
elastic layer overlies a viscoelastic layer that locally reaches shallower levels (~2 km depth) to
symbolize the magmatic system beneath the shallow low-rigidity volume previously
introduced. The models reveal a localized deformation signal at the volcano, influenced by the
amount of stretching (tectonic setting), and by both the volume and the viscosity value of the
up-doming material. A model with viscosity of 5 x 10° Pa s in the up-doming material, and a
7 — 15 km-thick elastic layer, show a small subsidence rate, ~0.1 — 0.4 mm/yr. The localized
subsidence rate increases from 1.9 to 5.5 mm/yr as the viscosity decreases from 10* Pa s to
10% Pa s in the up-doming material. Lower viscosities (<10 Pa s) show no further change in
subsidence rate.

We apply three-dimensional FEM models to improve understanding of the deformation at the
Krafla and Askja volcanic systems (1989-2018 and 1983-2018, respectively) in the Northern
Volcanic Zone of Iceland. The two subsiding areas lie in about 50 km-wide zone which marks
the North America-Eurasia divergent plate boundary. The rate of localized subsidence at Krafla
was ~1.3 cm/yr in 1993-2000 and slowed down to 3-5 mm/yr in 2006-2015. The rate of
localized subsidence at Askja decayed more slowly than Krafla. During the 1983-1998 the
subsidence rate was ~5 cm/yr; in 2000-2009 it was ~2.5 cm/yr. Comparison of FEM models to
geodetic data in North Iceland suggests that plate divergence processes may account for part of
the observed subsidence, dependent on how extensive rheological anomalies in relation to
magma are beneath the volcanoes.
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The role of segregation process in lava flow degassing
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Upon lava flow emplacement and cooling, crystallisation and degassing interact. Crystallisation
will increase the volatile concentration in the melt, until saturation and formation of a gas phase.
The exsolved gas generates a pressure gradient pushing the residual melt from the interlocked
crystal network towards lower pressure (i.e., gas filter-pressing, Anderson et al., 1984). This
process results in the formation of segregation structures filled with evolved melt, such as
vesicle cylinders (VC), horizontal vesicle sheets (HVS) and megavesicles (MV) (Thordarson
& Self, 1998), and is likely to be an important mechanism during in the outgassing of the lava.
To investigate the segregation process and its link with degassing, we sampled host lava (HL)
and diverse segregation products (SPs) in four basaltic lava flows in Iceland of different
composition (two tholeiites and two FeTi-rich transitional basalts) and size. These samples were
analysed for major and (ultra-)trace element composition, including the volatile metals and
metalloids.

Overall, these measurements revealed SPs with evolved compositions with respect to the host
lava. The SPs compositions are well explained by 35 to 65 % fractional crystallisation of the
HL, the MVs being generally the most evolved. This trend was confirmed by the mineralogical
phase assemblage and composition (e.g., HL with more primitive mineral composition, no
olivine in the evolved MV). Petrological observation indicates high vesicle content in all the
SPs, whereas the amount of phenocryst and residual glass is variable. This translates potential
to other processes in addition to fractional crystallisation of the HL taking place during the
segregation such as melt escape and phenocryst capture.

The mineralogical analysis also revealed that some volatile metals, such as Zn, Sn and Cd,
where relatively compatible in the crystallising minerals, depleting them in the residual melt.
The volatile metals show a specific behaviour in some SPs, displaying enrichment factors (over
HL) superior to those of the most incompatible elements (Th or U), reaching up to seven for Pb
and 12 for Bi. Occasionally, the elements As, Bi, Cd, Cs, Mo, In, Pb, Pt, Sb, and Sn where of
anomalously high concentration (Figure 1), which cannot be explained by fractional
crystallisation alone. Such an enrichment is readily explained by the involvement of the gas
phase, rich in the most volatile metals and metalloids. The enrichments being not ubiquitous
might indicate that in some cases the gas phase successfully escape the segregation system,
whereas in other cases, part of it is trapped, creating volatile enriched SPs.

Our results thus agree with the model in which segregation products result from fractional
crystallisation of the host lava and are segregated by gas filter-pressing. We however point out
that other processes might take place simultaneously such as liquid loss and crystal gain,
highlighting the dynamical nature of the segregation formation. The important vesiculation of
our SPs and the sporadic enrichment of volatile metals in SPs support the idea of a strong
involvement of the gas phase in the segregation process and thus the role of this latter in lava
degassing and toxic metal emission to the atmosphere.
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Enrichment factor of the different elements in Helkla segregation melts
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Figure 3: Enrichment factors over host lava of the different segregation products of a Hekla basalt. The SPs SB1, SB2
and HVS show similar enrichment factor for most elements, apart from the volatile metals and metalloids which are

significantly more enriched in SB2 (green curve).

References
Anderson, A. T., Swihart, G. H., Artioli, G., & Geiger, C. A. (1984). Segregation Vesicles, Gas Filter-Pressing,

and Igneous Differentiation. The Journal of Geology, 92(1), Article 1. https://doi.org/10.1086/628834

Thordarson, T., & Self, S. (1998). The Roza Member, Columbia River Basalt Group: A gigantic pahoehoe lava
flow field formed by endogenous processes? Journal of Geophysical Research: Solid Earth, 103(B11),
27411-27445. https://doi.org/10.1029/98JB01355

27



Vorréadstefna Jardfraedafélags Islands
10. mars 2023
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Ostracods are micro-crustaceans which are typically abundant and diverse in most aquatic
environments. They are sensitive to habitat characteristics such as salinity and temperature.
Thus, we explored their potential to track impacts of global warming on coastal ecosystems in
SW Iceland. In total, 28 surface-sediment samples were collected at low tide from Fossvogur
and Kopavogur in fall 2021. As a result, 16 taxa belonging to 10 families common to the Arctic
and Temperate Northern Atlantic marine realms were recorded. The assemblage is dominated
by Leptocythere castanea, Hemicythere villosa, Semicytherura nigrescens, Leptocythere
lacertosa and Hirschmannia viridis. Higher overall diversity was recorded at locations less
exposed to the open sea where wave energy and currents are probably less significant. A
comparison with records of shallow marine ostracods from the Arctic and Temperate Northern
Atlantic marine realms shows that taxa such as Baffinicythere emarginata and Finmarchinella
angulata apparently occur in SW Iceland at their upper temperature-tolerance limits due to their
absence from slightly warmer waters. Consequently, these taxa are most vulnerable to global
warming and may serve as tools to monitor impacts of climate change in coastal waters of
Iceland. Our study provides an important reference for the intertidal ecosystem in Fossvogur
and Kopavogur which might be also affected by future infrastructure development and
recreational activities in the region.
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Sigkatlar i joklum a islandi

Magnus Tumi Gudmundsson, boérdis Hognadottir, Hannah I. Reynolds,
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Jardvisindastofnun Haskoélans, Haskola islands, Sturlugétu 7, 102 Reykjavik

Sigkatlar eru vida i islenskum joklum, deeldir sem myndast par sem hita geetir vid botn jokulsins.
I tengslum vid GOSVA, sem er samvinnuverkefni Vedurstofunnar, Jardvisindastofnunar
Haskdlans, Vegagerdarinnar, Landgraedslunnar og Almannavarna um eldosava, hefur verid
tekid saman yfirlit um pekkta katla i joklum hér & landi. Greindir hafa verid & annad hundrad
sigkatlar, flestir i Vatnajokli. Steerd peirra er mjog misjofn. Minnstu katlarnir eru 200-300 m i
pvermal medan sé staersti, Eystri Skaftarketill, hefur pvermal sem er vel & pridja kilometra. A
Grimsvatnasvadinu eru yfir 30 sigkatlar. Einnig eru margir katlar i Myrdalsjokli. Ad auki er
katla ad finna vid flestar megineldstodvar par sem ispekja er umtalsverd: I Bardarbungu,
Kverkfjollum, narri bordarhyrnu, i Oraefajokli, Torfajokli, Hofsjokli og Langjokli. Skipta ma
sigkdtlum i goskatla og jardhitakatla. Goskatlar eru edli malsins samkvaemt myndanir sem
tengjast einstokum eldgosum. beir vaxa i hamarksstaerd medan & umbrotunum stendur en sidan
grynnka peir yfirleitt eftir gos. Oll pekkt eldgos sem byrjad hafa undir jokli hafa myndad slika
katla. Mjog er misjafnt hve lengi peirra eru ad hverfa eftir ad gosi lykur. Steersta sigdeeldin sem
meelingar eru til um myndadist i Gjalpargosinu 1996. Hun vard rumlega 4 km breid og 9 km
I6ng. Hennar sér enn stad, rumum aldarfjoroungi sidar. Hlidsted sigdeeld en nokkru minni
myndadist & sama stad i gosinu 1938. Grunnir sigkatlar sem urdu til & nokkrum stédum yfir
ganginum sem myndadist milli Bardarbungu og Holuhrauns haustid 2014, hurfu & nokkrum
misserum. Pessir katlar eru taldir hafa myndast i skammvinnum smégosum. Logun og krappi
goskatla reedst einkum af ispykkt & gosstad. bar sem is er mjog pykkur (>300 m) hafa goskatlar
tillhneygingu til ad vera vidari og grynnri vegna verulegra ahrifa isskrids & l6gun ketilsins. Sé
isinn pynnri, verdur litid sig kringum ketilinn, gosid bradir sig i gegn og jadrar hans eru 160réttir
isveggir. A sidustu arum hafa slikir katlar myndast i gosum i Grimsvétnum og Eyjaajallajokli.
Jarohitakatlar eru oftast mun grynnri, yfirleitt med aflidandi brekku nidur i botn og stundum
eru jokulsprungur i jéorunum. Sumir jardhitakatlar safna vatni vid jokulbotn og hlaupa
reglulega, pekktasta demid eru Skaftarkatlarnir. Meirihluti jarohitakatla safnar pd ekki
umtalsverdu vatni. Sumir leka nokkud stéougt, en adrir haekka um nokkra metra a veturna og
lzekka sidan um eda eftir mitt sumar pegar vatnid sem safnast hefur a vetrinum naer framras i
smahlaupum/nokkurra daga auknu rennsli. Nokkrar sveiflur eru i jardhitavirkni i sumum
eldstédvum. Myndun og staekkun sigkatla er stundum eitt helsta merkid um aukna virkni i
eldstod. I Grimsvétnum hafa komid timabil med aukinni jardhitavirkni & undan eldgosum. A
undanférnum 25 arum hefur 6dru hvoru ordid aukning i jardhita i Kétlu, sem komid hefur fram
sem dypkun katla yfir &kvedin timabil. Pessi jardhitaaukning hefur ekki verid undanfari eldgosa
og steekkunin gengur oftast til baka & faum arum. [ Orafajokli haustid 2017 vard skyndileg
aukning i jarohita sem st6d i um tvo manudi. P4 myndadist ramlega 20 m djdpur og 1100 m
breidur ketill. Hann hvarf ad mestu & nastu tveimur arum. I Bardarbungu 6x jardhiti mjog med
oskjusiginu 2014-15. bar eru enn verulega 6flug jardhitasveaedi, atta arum eftir umbrotin. Odru
hvoru verda atburdir par sem skyndilega koma umtalsverd hlaup og katlar stekka mjog. petta
gerdist i Myrdalsjokli 1955, 1999 og 2011, og vid Hamarinn 2011. Skiptar skodanir eru um
hvort smagos hafi valdid pessum hlaupum eda hvort timabundin aukning i jardhita og meiri
uppsofnun vatns sé um ad kenna.
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Trace element transport in volcanic gases at Vulcano, Italy
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Despite our perception of gold as a shiny precious metal, a small amount of gold is actually
transported by magmatic gases and emitted in the atmosphere at most volcanoes on Earth. This
gaseous transport is made possible by the very nature of volcanic gases: high-temperature non-
ideal water vapor-dominated mixture of gases, also containing other major constituents such as
sulfur, carbon dioxide and halogens. This combination allows for volatile transport of virtually
all elements from the periodic table, through the formation of gaseous compounds between
trace elements and major gas species. However, the complexity of volcanic gases also makes
them difficult to apprehend; little is known on the solubility and behavior of trace elements.
Moreover, the gas composition varies with time and space, while changes in pressure and
temperature occur between gas exsolution from the magma and emission at the surface.
Interactions between the gas phase and surrounding rocks and fluids can furthermore affect
volcanic gases on their way to the surface. In this work, we explore the transport processes
controlling the abundance of trace elements in volcanic gases. We use major and trace element
composition from fumarolic gases from Vulcano, Italy sampled over a 14-year period and
during both background emissions and unrest. The variations in trace element abundance are
discussed as a function of time, space and sampling method, and compared with
thermochemical modelling using HSC Chemistry software. We explore the factors that affect
the trace element transport in volcanic gases, such as 1) cooling of the gas from the exsolution
temperature to the emission temperature at the surface, 2) pressure decrease from the depth of
exsolution to atmospheric pressure, 3) composition of the gas and therefore ligand availability,
4) transport rate and its effect on mineral deposition from the gas.

This work was funded by a NordVulc postdoctoral fellowship.
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Zonnedorpen: a case study of a citizen initiative in an
adaptation of sustainable energy
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Citizens are increasingly affected by the energy crisis, particularly in Europe. While it is critical
to involve citizens in developing sustainable solutions to the energy crisis, significant portions
of the population continue to have little engagement in their communities to address these
issues. As a result, the discussion of citizen engagement is gaining importance to strike a
balance between government and citizens. This research examines the Zonnedorpen energy
cooperative in the Netherlands in light of the escalating energy transition in their communities.
This study aims to examine how the Zonnedorpen energy cooperative influences the
municipality’s adaptation to sustainable energy. This qualitative study uses secondary data
collected from the cooperative's website, newsletters, and interviews with local media. The
results were analyzed using the theoretical framework of the concept of conditions and place-
based governance for sustainability. The finding suggests that Zonnedorpen influenced the
adaptation of sustainable energy transition in the municipality by providing favorable
conditions and motivations for technological adaptations. Conditions and motivations influence
community actions, including community engagement, collaborative learning, information
sharing, and social networking. As a result, Zonnedorpen has developed three innovative
projects, including natural gas-free transportation, energy production, and energy storage, that
contribute to the municipality’s adaptation of a sustainable energy transition. As there are more
emerging citizen initiatives at the moment, citizen initiatives on energy transition in other parts
of Europe could be further studied to provide a better understanding of organizing their
initiatives and influencing local policies.
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Both modern and palaeo-ice streams experience shutdown which has critical implications for
their mass balance and influence on relative sea level rise. Reconstructions of palaeo-ice
streams have mainly focused on their phase of active flow but less is understood of their
shutdown and style of deglaciation. Mapping of streamlined subglacial bedforms (SSBs),
including drumlins and mega-scale glacial lineations, in northeast Iceland reveals cross-cutting
flow-sets of palaeo-ice streams within the Iceland Ice Sheet (11S) during and following the Last
Glacial Maximum (LGM). Here we map geometrical ridges (linear and reticular) within the
Bakkafloi and bistilfjorour flow-sets and combine the morphological data with
sedimentological analyses to increase our understanding of the dynamics of the 1IS in northeast
Iceland. We interpret the ridges as crevasse-squeeze ridges (CSRs), based on their
interconnected network, primary orientation transverse and/or oblique to former ice flow, and
internal composition of homogenous subglacial till. In both areas, the CSRs are superimposed
on the SSBs, indicating that they post-date the formation of the SSBs and signify the waning
stage of ice streaming associated with the readvance of the 11S during the Younger Dryas period.
The preservation of the CSRs suggests ice stagnation following the readvance and ice-stream
shutdown. The morphological difference of the CSRs between the flow-sets is taken to indicate
different spatial-setting within the ice streams; the linear CSRs in Bakkafléi formed further
upstream where extensional forces parallel to ice flow dominate, whereas the reticular CSRs in
pistilfjorour suggest transverse and longitudinal forces near the terminal zone. Future research
reconstructing past ice-sheet behaviour and ice-stream dynamics would benefit from high-
resolution bathymetric data from the adjoining shelf as well as enhanced geochronological
constraints.
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Fyrirvari sidustu Heklugosa var mjog stuttur med litlum sem engum visbendingum um
yfirvofandi gos. Hekla hagar sér pvi 6likt flestum 6drum islenskum eldfjéllum. Til ad reyna ad
skilja betur hegdun hennar hafa gosefni sidustu fimm gosa verid tekin til itarlegrar athugunar.
Sérstok ahersla var 16gd & ad safna fyrstu gjosku og sidasta hrauni hvers goss. Samsetning
steinda og glers hefur verid efnagreind sem geislavirkt djafnvaegi i 2%8U- og 2%2Th- kedjunum.

fstra kvikan sem kemur upp i lok sogulegra Heklugosa er basaltiskt andesit, af sému
samsetningu i gegnum tidina. HUn myndast ad éllum likindum vid adskilnad steinda og brédar
eftir 40-60% hlutkristollun a basaltkviku af likri samsetningu og basalthraunin umhverfis
Heklu. Geislavirkt 6jafnvaegi & milli 2Ra og modursamsaetunnar 23°Th, en jafnveegi a milli
228Ra 0g 2*2Th bendir til ad myndun istru kvikunnar taki lengri tima en 30 &r en mun styttri en
200 ar. Kvikan dvelst a pad miklu dypi ad vatn er uppleyst i henni og myndar ekki gasfasa.

Litill breytileiki i steindasamsetningu isuru hrauna sidustu fjogurra gosa bendir til jafnveegis
kristollunar fremur en hlutkristllunar og hverfandi litillar bléndunar olikra kvikugerda.
Kvikuinnskot ad nedan og inn i istru kvikuna er pvi 6liklegur orsakavaldur gosa i Heklu. Nylegt
likan til skyringar @ meelingum & aflégun i borholu stydur aukningu & kvikuprystingi vegna
uppsofnunar & eldfjallagasi i isturu kvikunni sem leidir til goss pegar brotpoli skorpunnar ofan
kvikunnar hefur verid nad (Hautmann o.fl. 2017). Samkveemt likaninu etti fyrsta kvikan sem
gys ad hafa herri gasstyrk en st sem kemur sidar. Til ad sannreyna petta likan pyrfti ad meela
gasstyrkinn en par sem gasio skilur sig fra kvikunni og sleppur Ut i andramsloftid er styrkurinn
illmalanlegur. Malingar a natturulegri geislavirkni kunna ad hjalpa par til.

Geislavirk klofnun 22°Ra (T1/2: 1600 ar) myndar ?Rn (Ty2: 4 dagar) sem sidan brotnar nidur
og myndar 2*%Pb (T1: 22 &r). Radon er edalgas og atti pvi ad safnast asamt CO2 i peirri kviku
sem fyrst gys (efst i kvikuholfi), klofna nidur og mynda 2'°Pb & stuttum tima. Blyid leysist upp
i bergbradinni og styrk pess er audvelt ad meela i gjosku og hrauni. Fyrsta gjoska ur 1947, 1970
0g 1991 gosunum hefur 6venju haan 21°Pb styrk og meelist hlutfallid (>*°Pb/??°Ra) herra en einn
sem bendir eindregid til uppsoéfnunar a radon og 6drum gastegundum. Jafnframt er hlutfallid
(**%Pb/?%%Ra) haerra i fyrstu kviku gosa eftir langt undangengid hlé, en peirri sem gys eftir stutt
goshlé. Sama gildir um lengd sprengifasans i ségulegum Heklugosum eins og pekkt er. Hraun
sOmu gosa ettu ad hafa hlutfallid leegra en einn ef pau myndudust Ur kviku sem gaf fra sér
radonid og koltvisyringinn, sem sofnudust saman i fyrstu kvikunni, en ndkvemlega einn ef
gasid kom af enn meira dypi.

Heimild:
Hautmann, S., Sacks, I. S., Linde, A. T., Roberts, M. J. 2017. Magma Buoyancy and Volatile Ascent Driving
Autocyclic Eruptivity at Hekla VVolcano (Iceland). G-cube 18, 3517-29.
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T Latinn

Hvitserkur & Austfjordum er gerdur Gr flikrubergi sundurskornu af basaltgdngum. |
flikruberginu finnast U-rikar zirkonsteindir (ZrSiO4) sem audvelt er ad aldursgreina med
massagreiningu & Pb samsatum. Kristollun zirkonsteindanna stjérnast af uppleysanleika
zirkonium i kviku og kunna peer ad vera allt ad tugum til hundrudum pasundum ara eldri en
eldgosio sjalft. Fyrir um teepum tveimur aratugum var Kisilriku bergi safnad ar eldstédvum
Austfjarda og voru 16 zirkonsteindir aldursgreindar ur flikrubergi Hvitserks. Ein steindanna gaf
aldurinn 12,5 £ 0,6 Ma (201) en 15 steindir reyndust vera frd Midlifsdld (120-240 Ma; Paquette
et al. 2003) og féll s& aldur vel ad tilgatu um hugsanlega legu Jan Mayen hryggjarins inn undir
Borgarfjord eystri. Afleidingin veeri si ad meginlandsskorpa kynni ad liggja undir Austfjoréum.

Adur en lard visindagrein vaeri skrifud um pessa byltingarkenndu nidurstédu bar ad sannreyna
meelingarnar og var pvi gerd onnur ferd ad Hvitserki og nytt flikrubergssyni tekid til greiningar.
Prjatiu og tveer zirkonsteindir fundust en engin peirra var af Midlifsaldri. Hvadan komu péa
pessir ,,gomlu® zirkonar og voru peir yfir hofud islenskir? Kisilrika bergid sem safnad var af
Austfjordum var sent med sjopésti til Hamborgar og padan landleidina til Frakklands. Til
Clermont-Ferrand komu synin umpokkud i fina, pykka plastkassa fra pyska postinum med
leifum af upphaflegum plastkdssum og bergsynunum. Flikrubergid fra Hvitserk var ordid ad
sandi en onnur syni heilleg. Er hugsanlegt ad hafnar- eda pdststarfsmenn i Hamborg hafi sopad
sandi af hofninni med i umpokkuninni? Erfitt er um slikt ad spé en fljétid Elba, sem rennur til
Nordursjavar um Hamborg, & upprunasvadi a Midlifsaldarbergi i austurhluta byskalands.

Medalaldur hinna 32 zirkona er 12,5

+0,1 Ma (2(1; sja Terra-Wasserburg 0.19
graf & mynd) og fellur sa aldur vel

ad jarofredi Austfjarda. Jafnframt

fellur  hann vel ad Ar/Ar 0.15
aldursgreiningu  fra  Hofn i
Borgarfirdi (12,8 £ 0,1 Ma), sem
liggur nedar i jardlagastaflanum og
ad 13,1+ 0,2 Ma gomlu flikrubergi
sem liggur enn nedar, sunnan
Hasavikur (Martin et al. 2011). | 007 |
framhaldi af pessum nyju nidur- =
stodum  hofst  samstarf  vid 17716 15 14 o
Vanderbilt haskolann i Tennessee, 0.03 : : ‘ : : :
BNA1 Og var 243 zirkonum safnad 360 400 440 480 520 560 600 640

sitt hvoru meginn vid Hvitserk, ar B Va2

arseti Storu-Ar i Breiduvik og armétum Krossar og Kekjudalsar sydst i dalnum inn af
Borgarfirdi eystra, og peir aldursadkvardadir (Carley et al. 2017). Allir eru peir af aldrinum 12-
14 Ma, med lagt (180 og Hf samsaetuhlutfoll i eett vid pau sem meeld hefa verid i zirkonum ar
islensku storkubergi. Hvorki finnast pvi ummerki um zirkona fra Midlifséld né zirkonar med
samsaetuhlutfoll meginlandsskorpu. Nylegri aldursédkvardanirnar syna aftur & moti ad kisilrik
bergkvika gaus a Viknaslodum i um og yfir halfa milljon ara.

Hvitserkur
ignimbrite HVIT-2

011

Zl]'in],Zl]ﬁPb
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Safn idorda og hugtaka i skjalftafraedi og tektdnik

Pall Einarsson

Jardvisindastofnun Haskola islands

Kynnt er um pessar mundir safn idorda og hugtaka i skjalftafraedi og tektonik sem hefur ordid
til vid kennslu vid Haskola Islands & longu timabili, 1977-2020. Vid kennslu kemur oft i 1jos
bryn porf fyrir ord & islensku yfir pau hugték sem notud eru i fredunum, ord sem ekki eru til
eda porf er ad endurbata. Malid hefur 6dlast vaxandi pydingu sidustu arin. Pad hefur verid
stefna i Jardvisindadeild Hi ad grunnnam til BS-gradu fari fram 4 islensku en framhaldsnam til
MS- og PhD-gradu & ensku eftir pvi sem vid &. A& fleiri akademiskir starfsmenn haskolanna eru
af erlendum uppruna og purfa naudsynlega ad hafa idordasofn vid hendina vid vinnu sina i
islensku umhverfi. Talsverdur hluti kennslu i jardvisindum fer fram ymist & ensku eda islensku,
og fyrir blandadan nemendahdp. Islenskan & par mjog undir hégg ad sekja. Miklu skiptir ad
islensk ord séu til um helstu hugtok i fredunum og ad pau séu vel adgengileg og pjal i notkun.
Hid sérstaka samband milli jardvisindamanna og almennings & Islandi, sem skapast hefur vegna
nabylis vid endurteknar nattdaruhamfarir, undirstrikar enn fremur naudsyn pess ad haegt sé ad
tja sig um nattarufyrirbrigdi & kjarnyrtu islensku mali sem almenningur skilur.

Vida hefur verid leitad fanga og fyrirmynda. Ordaskra Edlisfreedifélagsins og Idordabankinn
(idord.arnastofnun.is) hafa verid drjugar uppsprettur, en einnig plégg fra Ordanefnd
byggingarverkfredinga sem Einar B. Palsson styrdi um arabil. Talsverdur hluti ordanna &
listanum eru nyyrdi, sum ordin til eftir talsverda yfirlegu. bau hafa faest verid notud mikid i
skrifudum texta, utan kennslugagna, og hafa pvi ekki fengid pa slipun sem eskilegt veeri.
Framtidin verdur ad skera ur um pad hvort pau eru nothaf eda yfirleitt gagnleg. Petta ordasafn
er vinnuplagg i stodugri endurskodun. Safninu hefur, pangad til nylega, adeins verid dreift til
nemenda og sérstaks ahugafdlks. bad hefur na verid sent til vidari hops félks og verdur gert
adgengilegt & vefsidu Jardfreedafélgs Islands. [ niverandi safni hefur verid bett vid
skyringarmyndum og venslamyndum til nanari skyringar a hugtokum og venslum peirra.

Notendur eru vinsamlegast bednir ad lata vita ef peir finna villur eda hafa tillégur um
endurbeetur eda vidbetur (palli@hi.is).

I safninu eru um 250 idord, gémul og ny. Vid gerd safnsins hefur pess verid gett ad ordin falli
vel ad islensku mali, séu gegnse og skyri sig helst sjalf. Flestum ordunum fylgir skilgreining
bess hugtaks sem pad er notad um. Einnig fylgir flestum ordunum daemi um notkun. Ef vio 4,
eru tiltekin samheiti, p.e. 6nnur ord sem notud hafa verid um sama hugtak. Pa er i listanum
enska freediordid sem naest kemst merkingu islenska idordsins. I stoku tilfellum getur verid ad
ekki seé til hentugt ord a ensku sem samsvarar nakvaemlega islenska ordinu. Pad er nefnilega
stundum audveldara ad hanna gegnsett hugtakakerfi & islensku en ensku. I ensku tidkast mjog
ad byggja freediord a griskum og latneskum ordstofnum, sem er nanast épekkt i islensku.
Pennan kost islenskunnar er sjéalfsagt ad nyta vid idordagerd.

Safnid er fjorskipt. I fyrsta hlutanum eru islensk idord og skilgreiningar hugtakanna, radad eftir
stafr6fsrod. | 6drum hlutanum er ensk-islenskur ordalisti, radadur eftir stafrofsrod ensku
ordanna. [ pridja hlutanum eru hugtakaflokkar par sem ord um skyld hugtok eru flokkud saman.
[ fjorda hlutanum eru skyringamyndir og venslamyndir sem visad er til i textanum.
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Stori-Hamradalur i Mohalsadal a Reykjanesskaga -
Utdrattur

Pall Imsland

Afdankadur jardfraedingur heima hja sér

Stéri-Hamradalur er tektoniskur smadalur i Mohalsadal & Krisuvikur-sprungureininni &
Reykjanesskaga.

Stéri-Hamradalur er um 1,5 km & lengd, upp undir 400 m & breidd og um 10-15 m djdpur ad
austanverdu, en par eru hlidar hans leegstar. Austurhlid dalsins er pverhnyptur misgengisstallur
gerdur ur hrauni um midbik dalsins en mdbergi til beggja enda. Vesturhlid dalsins mynda
aflidandi mdbergsbrekkur sem eru hluti af Nupshlidarhalsi og eru ekki synilega brotnar af
misgengjum. Stori-Hamradalur er lokadur dalur og eru mébergsproskuldar i bddum endum
hans. Botn dalsins er flatur og hallalaus og er ad mestu leyti pakinn hrauni, Ogmundarhrauni.

Austurbran dalsins, misgengisstallurinn, er gerdur Ur mobergi og pykku grofstudludu
hraunstali. bessar bergmyndanir eru paktar af Ogmundarhrauni, sem er 6rpunnt & bran
misgengisins, adeins einhverjir tugir sentimetra par sem pad er pynnst.

Fyrir myndun misgengisins hefur verid parna opin nokkurra tuga sentimetra vid gja. |
Ogmundarhraunsgosinu, hefur hraunid runnid i gjana og fyllt hana. Seinna, kannski & medan
hrina Krisuvikureldanna var enn ad, hefur vesturbakki gjarinnar og landid vestan hans sigio um
marga metra, 10-15, og Stéri-Hamradalur ordid til. Botn dalsins er pakinn Ogmundarhrauni.

Vid misgengissigid hefur hraunstorkan i gjanni yfirleitt ekki raskast, heldur haldist sem storkin
skan utan & misgengisveggnum. HUn hangir sums stadar enn & veggnum og ma finna hana heila
alveg fra botni og upp i Ogmundarhraunid. Annars stadar hefur hin molnad og hrunid, og er
enn ad pvi. Greinilegt er ad kvikan hefur storknad i gjanni, eins og steypa i moti, en ekki lekid
nidur vegg misgengisins.

Misgengid er pvi yngra en Krisuvikureldarnir eda i elsta lagi jafngamalt peim. Stori-
Hamradalur er sem sagt myndadur a sdgulegum tima, um 1150 eda sidar, samkvaemt
aldursgreiningu Sigmundar Einarssonar og félaga 1988 og 1991 & eldunum.

Pad sem erindi petta dregur fyrst og fremst fram er karioésa, sjaldgaeft fyrirbeeri af eldreenum og
tektoniskum toga: Opin sprunga fyllist af hrauni sem storknar i henni eins og moti, sidar sigur
annar bakki sprungunnar og skilur storkuna eftir utan a standandi gjarveggnum eins og brynju.
Vi0 sigid verdur til sigdalur, eda kannski bara halfur sigdalur, pvi engin misgengjabrot eru
synileg i vesturhlidum Stéra-Hamradals.

I Kroflueldum, &rid 1980, rann hraunelfa i opna gja i Gjastykki og var ljosmyndud af Sigurjoni
Sindrasyni og atburdurinn metin til steerda af Pali Einarssyni 1991. S gja var mun vidari en
sprungan i Mohélsadal. Hraunelfan i Gjastykki n&di ekki ad fylla gjdna upp & bakka og par var
bvi um ad reeda steerri atburd en vard a slodum Stéra-Hamradals, metid i rammali kvikunnar
sem hlut atti ad mali.
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Mébergshrigald
6pakio
amalt hraun pakio

Mobergshriigald pakio .

 “©Pall Imsland 2019

Stori-Hamradalur sédur til sudurs.

© Sigurjon Sindrason 1980

Hraun rennur i opna gja i Gjastykki 1980

38



Vorréadstefna Jardfraedafélags Islands
10. mars 2023

Langtimahattumat valinna svaeda a islandi: Va af véldum
hraunflaedis, gasmengunar og gjoskufalls

Melissa Anne Pfeffer!, Bergrin Arna Oladéttir’?, Sara Barsotti', Bogi B.
Bjornsson?! & Sigrin Karlsdéttir!

1 Vedurstofa Islands, Bustadavegur7-9, 105 Reykjavik, island )
2 Jardvisindastofnun, Haskali Islands, Sturlugata 7, 101 Reykjavik, Island

A Islandi er mikil og margskonar eldvirkni en landid er strjalbylt og flest virkustu eldstodvakerfi
landsins eru fjerri mannabyggd. Tvo sveedi, par sem byggd stendur & eda neerri ungum
hraunum, voru valin til ad proéfa mismunandi adferdir vid gerd heattumats. bessi sveedi eru
annars vegar Vestmannaeyjar (Melissa Anne Pfeffer o.fl.,, 2020; 2021) og hins vegar
vestanverdur Reykjanesskagi (Bergrdn Arna Oladéttir o.fl., i vinnslu). Hettumatsvinna er
undirstada ahattumats en par sem aheattuviomio vegna eldgosa hafa ekki verid skilgreind &
I6gformlegan héatt eru ekki forsendur til ad ljuka &heettumati sveedanna & pessu stigi. Va af
voldum eldvirkni er margpeett en hér verdur fjallad um va sem skapast af voldum hrauns,
gasmengunar og gjoskufalls.

Megintilgangur verkefnanna er ad vinna langtimahattumat, p.e. ad veita upplysingar um likleg
heettusveedi af voldum fyrrnefndra atrida. Nidurstodur heettumats vegna nattdruvar ma nyta vid
skipulag byggdar og landnytingar med pad ad markmidi ad draga Ur efnahagslegu tjoni af
vOldum eldgosa. Besta forvornin fellst i pekkingu og pvi er mikilvaegt ad stunda rannséknir &
eldgosasogu landsins og nyta pa pekkingu sem vid baum yfir til ad kortleggja berskjoldud
sveaedi, vinna haettumat og i kjolfar pess ahattumat. Gott haettumat spair fyrir um framtidarvirkni
svaedis en spain byggir & yfirgripsmikilli pekkingu & hegdun pess svaedis sem unnid er med i
hvert sinn. Verkefnin eru hluti af heildarahattumati vegna eldgosa & Islandi (GOSVA) og
nidurstdou eru t.d. adgengilegar & www.islenskeldfjoll.is.

MatHaz kdédinn (Bertini o.fl., 2019) var notadur til ad meta landfreedilega dreifingu svaeda &
vestanveroum Reykjanesskaga par sem liklegast er ad gossprungur opnist (Mynd 1).
Nidurstodur byggja & gognum jardfraedikortlagningar og mismunandi veegi peirra. Pekktum
gossprungum var gefid 66% veegi i treikningum & likum pess hvar naest muni gjosa. Petta vegi
gossprungna skyrir ad hluta pa likindadreifingu sem faest & Reykjanesskaganum en gdogn fra
eldstédvakerfum Reykjaness, Svartsengis, Fagradalsfjalli, Krysuvikur og Brennisteinsfjéllum
liggja ad baki nidurstadanna. Mikilveaegt er ad taka pessum nidurstddum med fyrirvara og hafa
i huga a0 ekki er utilokad ad gjosi & svedum sem synd eru an litar, pau sveedi eru einungis talin
Oliklegri til ad gjosa. I pvi samhengi er vert ad nefna ad Fagradalsfjallsgosin 2021/2022 kom
upp innan kerfis sem ekki hafdi gosid i meira en 6000 &r og var par af leidandi talinn 6liklegur
gosstadur adur en rauntimagdgn i addraganda goss bentu til annars.

Hraunhermanir voru keyrdar med hraunhermunarlikaninu MrLavaloba (de”Michieli Vitturi &
Tarquini, 2018). Hraunhermanir ar gosum & Heimaey voru einungis keyrdar frd gosopum &
landi med pann tilgang ad herma fledi hrauna og endanlega pykkt peirra. Nidurstodur
hraunhermana syna ad nordurhluti Heimaeyjar er mest Gtsettur fyrir hraunum Ur midlungs
storum hraungosum (Mynd 2). Ef midlungs stort hraungos & sér stad ur einhverju peirra 2000
gervigosopa sem skilgreind voru & eyjunni eru 26-35% likur & ad hraun renni inn i midbae
Vestmannaeyjabejar.
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Mynd 2: (vinstri): Landfraedileg afmoérkun gosopa (raudar linur) sem mynda hraun sem geta haft ahrif & midbee
Vestmannaeyjarbajar (afmdrkud med blaum kassa). Ef hraungos hefst & gosopi sem stadsett er utan raudra lina
benda hraunhermanir til ad hraun renni ekki inn & afmarkad svedi. (hagri): Kort sem synir likandi 4 ad svadi &
Heimaey verdi fyrir hrauni Gr midlungs stéru hraungosi med upptok & Heimaey.
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Gogn sem gagnast

Rikey Juliusdottir, Kristin S. Vogfjord, Sara Barsotti & Bergrdn A.
Oladottir

Vedurstofa islands, Blstadavegur 7-9, 105 Reykjavik, Island.

Undirstada allra rannsokna eru gogn, en 6flun peirra er oftar en ekki timafrek, dyr og sérhafd
vinna. Opid adgengi ad gognum verdur sifellt haveerari krafa, enda er peirra oft aflad fyrir
almennt fé svo sem i storum innlendum og alpjédlegum verkefnum sem styrkt eru af ymsum
samtokum og stofnunum. Nyjir moguleikar & samstarfsverkefnum opnast einnig med tilkomu
opins adgengis ad pverfaglegum jardvisindagdégnum og geta slikar gagnagattir verid lykillinn
ad frampréun jardvisinda, nyskdpun og hagnytingu nidurstadna i pagu samfélagsins.

Alpjédleg samstarfsverkefni i jardvisindum hafa pegar skapad mikilveegar afurdir sem gagnast
breidum hopi notenda, s.s. Islensku eldfjallavefsjana (FUTUREVOLC 2012-2015), pa
evropsku, European Catalogue of volcanoes (EUROVOLC 2018-2022), sem og fjélbreyttar
jardvisindagagnapjonustur sem byggdar hafa verid upp & seinasta aratug innan
evropusamstarfsverkefna  tengdum  EPOS, European Plate  Observing  System
(https://www.epos-eu.org/), en yfirlyst markmid EPOS er uppbygging rafrenna innvida sem
studla ad opnu adgengi ad gognum. islenskar jardvisindastofnanir undir forystu Vedurstofu
Islands hafa verid patttakendur i EPOS fra upphafi og pegar hafa verid opnadar pjonustur ad
islenskum jardvisindagdgnum (eldfjallagognum og -afuréum, GPS gdégnum og
jardfraedikortum) fra pessum stofnunum & vef Vedurstofunnar. A seinustu arum er pessi
innvidauppbygging islensku stofnananna styrkt af Vegvisi Innvidasjods og undir pvi samstarfi
(EPOS-island; https://epos-iceland.is/) hafa beest vid fleiri stofnanir sem auk Vedurstofunnar
eru Raunvisindastofnun Haskolans, Landmelingar Islands, NattGrufreedistofnun islands og
[SOR-islenskar orkurannsoknir.
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Mynd 3. Forsida EPOS Data Portal (mars 2023).

41



Vorréadstefna Jardfraedafélags Islands
10. mars 2023

NU i vor litur dagsins 1jés afrakstur aralangrar vinnu allra EPOS samstarfsadila med tilkomu
EPOS Data Portal, sem er opin gagnagatt med st6dludum og geedayfirfornum gégnum og
lysigbgnum fra fjolda Evrépskra jardvisindastofnana, p.m.t. islenskra. Vid formlega opnun
EPOS Data Portal, sem fram fer i EGU i Vinarborg i april 2023, verdur ad finna héatt i 300
mismunandi jardvisinda gagnapjonustur af fjolbreyttum toga og mun Urvalid aukast ennfrekar
med timanum.

Kynntar verda ymsar gagnvirkar EPOS pjonustur, badi a EPOS Data Portal, sem og &
pjonustusidu islensku pétttakendanna i EPOS, &samt upplysingamyndbdndum um badi
islensku og evropsku vefsjarnar, sem framleidd voru undir Nordforsk verkefninu Nordic EPOS
(2020-2022) asamt margvislegum fraedslumyndbéndum um voktun eldfjalla sem 61l eru
adgengileg &  YouTube  streymisveitu, td. & EPOS-island  résinni
https://www.youtube.com/@epos-iceland.
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Tsunami Waveform Stacking and Complex Tsunami
Forcings from the Hunga-Tonga Eruption

Sean R. Santellanes!, Angel Ruiz-Angulo? & Diego Melgar?

1 Department of Earth Sciences, University of Oregon, 100 Cascade Hall, Eugene, OR,
USA.
2 Institute of Earth Sciences, University of Iceland, Reyk- javik, Iceland.

On January 15, 2022 the Hunga Tonga Hunga Ha’apai volcano erupted violently, generating a significant tsunami
that was observed around the world. This is the first volcanic tsunami that has been observed worldwide by the
modern deep- and shallow-water hydrodynamic instrument network. Here we study deep water DART buoy and
coastal tide gauges recordings using waveform stacking, amplitude analysis, and spectral analysis. We find that
there are potentially as many as three distinct phases to the tsunami each corresponding to different generation
mechanisms. Most sites observed an arrival with a propagation speed of ~ 305-310 m/s that we deduced is likely
to be an atmospheric Lamb wave with a~40 min period. We find that this feature has a weakly azimuthally-
dependent radiation pattern. We also find secondary phases which range in propagation speed from ~ 150 to 205
ms—1. Analysis of their amplitudes and variability in propagation speeds in the waveforms tacks, their decay, and
their frequency domain behavior leads us to posit that they represent a complex amalgam of traditional tsunami
and atmospheric effects such as internal gravity waves. Overall, from this analysis we find no evidence that
processes at the volcanic edifice, such as caldera collapse, land sliding, or pyroclastic density currents, are the
dominant tsunamigenic source in the far field. Finally, we also argue that amplification of tsunami wave heights
around the coastal areas of the Pacific basin may be due to the combined effects of processes like those seen in
meteotsunamis such as Proudman resonance induced by the Lamb wave front, with various coastal areas seeing
also effects from Greenspan and shelf resonance. We show a comparison of the event to the last great basin tsunami
the M9 Tohoku-oki earthquake, and discuss how, while the amplitudes of the Hunga Tonga tsunami are smaller
than other basin-wide events, the worldwide nature, and atmospherically driven forcing of it pose unique
challenges to hazards forecasts and warning.

43



Vorréadstefna Jardfraedafélags Islands
10. mars 2023

Volcanic degassing during the recent Fagradalsfjall and
Meradalir eruptions

Samuel Scott!, Melissa Pfeffer?, Clive Oppenheimer®, Rikey
Kjartansdottir' & Andri Stefansson?

1 Hi, 2 IMO, 3 Cambridge University

The recent eruptions of Fagradalsfjall and Meradalir marks the first eruptive episode on the
Reykjanes Peninsula in nearly 800 years. Open-path Fourier Transform Infrared (OP-FTIR)
measurements of major and minor gas molecular species (including H20, COz, SO, HCI, HF
and CO) in the gas emissions have been performed on more than twenty occasions throughout
the eruptions in 2021 and 2022. Generally, the gas emissions are water-rich (60-95 mol % H20)
and show CO2/SO. molar ratios of ~4, consistent with magma generation at >15 km depth.
Comparison of measured gas emissions with geochemical models of degassing of the
Fagradalsfjall basaltic melt suggest that fractional degassing is necessary to explain the high-
water contents of the fountaining gas at Fagradalsfjall, implying that a significant fraction of
the CO> that has exsolved from the magma is lost at depth prior to eruption. The measured vent
gas emissions display enigmatic changes as a function of time, with lowest H.O/CO, and
H>O/SO: ratios measured early in the eruption at Fagradalsfjall in 2021 and higher ratios during
later stages and during the Merardalir eruption in 2022. During the six-week period of periodic
lava fountaining in 2021, exceptional conditions permitted close-range (~300 m), highly time-
resolved (every ~2 s) spectroscopic measurement of emitted gases during 16 fountain-repose
cycles. The observed proportions of major and minor gas molecular species reveal a stage of
CO2 loss in the upper crust during magma ascent, followed by further gas segregation at very
shallow depths (~100 m). We use the measurements of gas chemistry to explain the pulsatory
lava fountaining as the result of the cyclical decompression of a shallow magma-filled cavity.
The chemistry of the gas emissions is significantly affected by the style of degassing, with gas
emitted by surface lava flows characterized by higher H,O/CO2 and H>O/SO> and lower
SO2/HCI and SO2/HF ratios compared to gas emitted at actively erupting vents. Moreover, the
data record significant short-term temporal changes in chemistry on the timescales of minutes
associated with cooling/solidification of lava flows. This study highlights the utility of OP-
FTIR techniques for tracing basaltic magma degassing in space and time.
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Solubility of geologically important minerals in
hydrothermal fluids within the roots of volcanic geothermal
systems

Sigridur Maria Adalsteinsdottir, Anna Briet Bjarkadottir, Gudmundur
Sverrisson, Samuel Warren Scott & Andri Stefansson

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

Fluid-rock interaction and solubility of minerals at conditions occurring in the roots of volcanic
geothermal systems are of fundamental importance controlling supercritical hydrothermal fluid
(>374°C) chemical composition. Previous deep drilling projects, i.e.,IDDP-1 and IDDP-2, have
encountered such supercritical fluids with temperatures of ~440°C and ~500-600°C,
respectively. However, modeling the chemical composition of such supercritical fluids at low
pressures is difficult due to the lack of thermodynamic formulations, such knowledge being
critical to understand their nature and utilization potentials.

Here we report experimental measurements on the solubility of geological and engineering
relevant salts (Li, Na, K, Rb and Cs chlorides), sulfates (Na and K sulfates) and oxides (SiO>)
in supercritical water at temperatures of 400-600°C and pressures of 50-300 bar. The
experiments were conducted using a U-tube reactor system. The experimental results
demonstrate that mineral solubilities increase with increasing pressure consistent with a
thermodynamic model first proposed by Pitzer and Papalan (1986) assuming stepwise hydration
(H20 addition) of the neutral gas-like molecules to form molecular water clusters. The other
systems of interest and geological relevance to be studied include carbonates and oxides as well
as silicates and aluminum silicates.

This research serves great importance for deep drilling projects with the aim of exploiting high
enthalpy and low-density field fluids for more economical utilization. Furthermore, this
research gives opportunities to perform geochemical modeling of supercritical fluids and SiO>
and carbonate scaling in boreholes. The experiments also reveal the transport and mobility of
certain elements, e.g. valuable metals, in both hydrothermal and volcanic systems as the affinity
for the liquid and gas phase may change passing the supercritical point for certain elements.
The project has received funding from the European Union’s Horizon 2020 under Grant
Agreement #818169 (GeoPro).
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He-CO2-N: isotope and relative abundance characterization
of Ethiopian Rift geothermal fluids
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The East Africa Rift System (EARS), a region in east Africa where the Nubian and Somalian
plates are diverging, represents a region of considerable geological interest as it integrates a
variety of mantle and crustal processes leading to the formation of a nascent ocean basin. In the
northern part of the EARS, the rift extends from the Afar Depression in northern Ethiopia to
the southern tip of the Ethiopian Rift. This region remains one of the more studied segments of
the EARS but complete geochemical characterization of volatile elements is still incomplete,
despite their potential utility in identifying mantle contributions to present-day volcanism,
differentiating inputs from various mantle endmembers, and recording and quantifying the
effects of additions of crustal volatiles. Although considerable work has been carried out to date
on the He isotope systematics of the Ethiopian rift and Afar (see for example Marty et al. 1996;
Scarsi and Craig, 1996, Rooney et al. 2012; Hallddrsson et al., 2014) detailed studies of
geothermal fluids from which other deeply-derived volatile elements can be extracted, are
inadequate. Geothermal fluids are particularly important for establishing the spatial distribution
of volatile characteristics in regions affected by upwelling plumes as mafic crystal-bearing lavas
are often restricted to geographically small areas.

We report He-CO2-Nz isotopic and relative abundances in free gases and dissolved gas phase
of geothermal fluids from Ethiopia. Fluid samples were collected from ~30 geothermal
localities from three key regions throughout rifted and non-rifted areas of Ethiopia (see also
Craig and Lupton, 1977). The majority of samples, including off-rift samples, indicate a strong
contribution of mantle-derived volatiles to the fluid samples. Helium (3He/*He) and 5'°N-(Ny)
isotope anomalies are highest (> 15.9Ra and > +5.0%o, respectively) at a single locality in south
Afar (Sodere), but the maximum §3C-(CO5) (-0.78%o) is found east of Lake Shalla in the Lake
District of the Main Ethiopian Rift. High 3He/*He values, consistent with mantle plume
contributions, are also evident in fluids from the Lake District, where fluids from the Lake
Shalla site extend up to 15.5Ra. CO2/°He values span over four orders of magnitude while §**C-
(COy) values cluster mostly between mantle-like values of -4 and -7%o; only samples east of
Lake Shalla display more positive values.

Atmospheric-derived nitrogen has likely influenced a number of measured §°N-(N2) values
but following a correction for atmospheric-contamination, the majority of samples reveal
positive values (up to 6.5%o) which appear to be coupled to high 3He/*He values. In regions
affected by upwelling mantle plumes, such high values have been interpreted to reflect deep
mantle inputs of recycled nitrogen. This suggests that the part of the African Superplume which
supplies the northern section of EARS volatile elements, has carbon isotope values identical to
those characteristics for the depleted MORB mantle. In contrast, nitrogen isotope values are
largely more positive than the upper mantle, suggesting large-scale delivery of recycled
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nitrogen via the African Superplume (see also Hallddrsson, et al., 2022). To what degree this
applies to other sections of the EARS remains to be tested.
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Plastic pollution and beach wrack on a coast in
Snafellsnes
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Marine litter, including plastic, is a global problem and pervasive even at high latitudes (Strand
et al., 2015; Brate et al., 2017). Very little is known about the spatial and temporal amount of
marine litter entering coastal systems. Beach wracks, which are the deposition of naturally
discarded seaweeds and other organic matter on beaches, are a key element for coastal
ecosystems (Boris et al., 2016; Rodil et al., 2019). By entrapping plastic debris, beach wrack
is facilitating their transport, and presence, in coastal environments (Battisti et al., 2020).

In this study, a seasonal accumulation survey of anthropogenic debris and beach wrack was
conducted for the first time in Iceland. This means that in each season the same 1000 m? area
was monitored daily for 20 days in a row. One hundred data collections were performed, 40
days in autumn to optimize sampling and processing methods, on a coast in the Snafellsnes
peninsula throughout one year.

Of all the debris retrieved, over 9000 items (0.2 to 50 cm), 78.5 % were plastics. There was a
clear correlation between beach wrack and the quantities of plastic debris entering the coastal
environment (Figure 1). There was a (statistically) strong seasonal variation, with a different
slope for each season; where for all seasons R? > 0.9; p < 10! (Figure 2).
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Figure 1. Number of plastic items (black line) and wrack cover (green bars) for the 1000 m? area on the coast in
each season.

The presence of beach wrack informed large daily and spatial fluctuations in the amount of
plastic debris, while seasonal fluctuations demonstrated higher arrival rate of plastic in autumn
and winter. For every 10% in wrack cover in the 1000 m? coastal area about 25 — 28 plastic
items would enter the beach in autumn and winter, while in summer only 12 items would enter.

The correlation between beach wrack and plastics suggests further environmental risks due to
the potential for wracks to accelerate plastic fragmentation into micro-plastics, facilitate plastics
entering coastal soil, affect microbial communities and enter the food chain from marine biota.
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Figure 2. Relationship between plastic debris (count) and wrack cover (%) in the 1000 m? research area for each
season. All p-values are smaller than 101,

References

Battisti, C., Fanelli, G., Filpa, A., Cerfolli, F., 2020. Giant reed (Arundo donax) wrack as sink for plastic beach
litter: first evidence and implication. Mar. Pollut. Bull. 155, 111179
https://doi.org/10.1016/j.marpolbul.2020.111179.

Boris, A., Vasiliy, D., Olga, G., Galyna, I., Nadezhda, K., Alexander, K., Lydia, N., Svetlana, N., Anna, T.,
Iryna, S., 2016. Decomposition dynamics of the wrack of different origin in the Black Sea sandy littoral.
ScienceRise: Biological Science 1, 8-20. https://doi.org/10.15587/2519-8025.2016.72901.

Brate, I.L.N., Huwer, B., Thomas, K.V., Eidsvoll, D.P., Halshand, C., Almroth, B.C., Lusher, A., 2017. Micro-
and macro-plastics in marine species from Nordic waters. Nordisk Ministerrad.
https://doi.org/10.6027/TN2017-549.

Burlat, L., Thorsteinsson, Th., 2022. Seasonal variation in the correlation between beach wrack and marine litter
on a sandy beach in West Iceland. Marine Pollution Bulletin, 183, 114072,
https://doi.org/10.1016/j.marpolbul.2022.114072.

Rodil, I., Lastra, M., L opez, J., Mucha, A., Fernandes, J., Fernandes, S., Olabarria, C., 2019. Sandy beaches as
biogeochemical hotspots: the metabolic role of macroalgal wrack on low-productive shores. Ecosystems 22.
https://doi.org/10.1007/s10021-018-0253-1.

Strand, J., Tairova, Z., Danielsen, J., Hansen, J., Magnusson, K., Naustvoll, L., Sgrensen, T., 2015. In: Marine
Litter in Nordic Waters. TemaNord No. 2015. Nordic Council of Ministers, p. 521.
https://doi.org/10.6027/TN2015-521.

49


https://doi.org/10.1016/j.marpolbul.2020.111179
https://doi.org/10.15587/2519-8025.2016.72901
https://doi.org/10.6027/TN2017-549
https://doi.org/10.1016/j.marpolbul.2022.114072
https://doi.org/10.1007/s10021-018-0253-1
https://doi.org/10.6027/TN2015-521

Vorréadstefna Jardfraedafélags Islands
10. mars 2023

Electrical Resistivity Tomography and Ground-Penetrating
Radar Measurements for Permafrost Detection on
Strandartindur, Seydisfjordur - East Iceland
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Electrical resistivity tomography (ERT) and ground penetrating radar (GPR) measurements
were performed to investigate the potential presence and distribution of permafrost on the
slopes of Strandartindur, a mountain above Seydisfjordur in East Iceland. This is important as
permafrost is retreating in many regions of the Northern Hemisphere due to climate change,
causing steep slopes to become more unstable. In Seydisfjordur, nine major landslide cycles
have occurred in the last century, originating from the lower parts (< 500 m as.l.) of
Strandartindur. Their triggering mechanism is being intensively studied and the current
evolution of the slope monitored. In addition to these landslides, slow movements are also
observed in the upper part (> 500 - 1010 m a.s.l.) of these slopes. In these upper areas, it is not
known if permafrost is present or what causes it to creep downward. To further investigate the
cause of this behavior, it is important to know and map the distribution and condition of possible
permafrost layers. Therefore, ERT and GPR measurements were conducted at four sites on the
slopes of Strandartindur. The combination of the two methods allows us to get a clearer picture
of the subsurface and to understand it better, since ERT primarily addresses the electrical
resistivity of the subsurface, which is strongly dependent on other factors such as porosity,
water content, and temperature, and GPR can help map the presence of different interfaces
below surface, determined by their different electrical properties such as relative electrical
permittivity and conductivity. With these measurements, we aim to answer the questions of
whether permafrost is present in the selected area, what the distribution of permafrost is, and
whether these methods are appropriate for this area. Preliminary results indicate that a
permafrost pocket may be present at Site 1, where the ERT and GPR profiles match well and
show high resistivities and a change in reflection in the radargram. Comparing the distribution
of resistivity values between the August and September measurements, a trend into less
distributed and more concentrated higher resistivity values is observed, which could either be
related to a shift from unfrozen to frozen between the months or to the setup of the measurement
profile. In general, the data collected, especially the GPR data, are quite noisy and provide
rather inconclusive results.
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Fractures and holocene eruption vents in the tuya
Fagradalsfjall, Reykjanes Peninsula

Vigfus Eyjolfsson

Selfoss

This lecture is based mostly on the content of an old B. Sc.- thesis in geology since 1998
(Eyjolfsson, 1998). Supervisor was Pall Einarsson. Fractures, push-ups, and Holocene eruption
sites in Fagradalsfjall were mapped 1996-1998 using GPS technology. Fracture arrays and
push-ups are surface features of underlying strike-slip faults with a N-S direction. The results
showed a connection between the N-S fracture arrays and location of the Holocene volcanic
vents. Most of the erutions sites are located at the fracture arrays, at their ends or close to them.
The strike-slip faults are the way for the magma to the surface or the path of least obstruction
for the magma to the surface. The connection between the volcanic vents” distribution and the
strike-slip fault became even clearer in the volcanic eruption in Fagradalsfjall 2021, both by
mapping of existing faults and new eruption sites (Einarson et al., 2023) and in a high resolution
ICEYE interferograms (Hjartardottir et al., 2022). Measurements of magnetization have been
used to identify and separate formations in Fagradalsfjall (Kristjansson, 2003) and could be
used to analyse the formation of Fagradalsfjall in more detail.

North-South tuyas

The structure of the tuya Fagradalsfjall is characterized by N-S lineaments. More tuyas and
other hyaloclastite formations also have a N-S structure, both in the Reykjanes Peninsula and
in the west part of the South Iceland lowland, e.g., bordarfell, Svartsengisfell (Sylingafell),
Hraunsels-Vatnsfell, Stori Meitill, Ingélfsfjall, Hestfjall, and Barfell in Grimsnes. Gudmundur
Kjartansson justified his tuya theory, among other things, by observing that most of the tuyas
are elongated from north to south and do not follow the general NE-SW grain of the landscape
(Kjartansson, 1943). The youngest tuff ridges in the Hveragerdi volcano are believed to have
formed on ANA-VSW and NNA-SSW trending volcanic fissures in a changed stress field when
the Southern Iceland Seismic Zone shifted (Seemundsson and Fridleifsson, 1992). The reason
for the N-S formation of Fagradalsfjall is most likely the connection between volcanic vents on
or near the N-S fractures arrays or strike-slip faults where the strike-slip faults cut NA-SW
dikes. It is likely it also applies to other tuyas, and tuff formations with N-S structure erupting
under similar geologial conditions. The tuyas may have formed in several volcanic eruptions
over an extended period, e.g., such as the 2021 and 2022 eruptions in Fagradalsfjall when new
craters opened in new places on N-S strike slip faults. Svartsengisfell and Stori Meitill may be
used as examples of how Fagrdalsfjall could have looked if made in more than one eruption
with significant time intervals between them.
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Origin of gabbro and anorthosite mineral clusters in
Fagradalsfjall lavas

William Charles Wenrich, Enik6é Bali & Edward W. Marshall 1V

University of Iceland, Faculty of Earth Sciences

The 2021 eruption of Fagradalsfjall was the first eruption on the Reykjanes Peninsula in nearly
1000 years. Hosted in the lavas were gabbro and anorthosite xenoliths that were dominantly
composed of plagioclase, small percentages of clinopyroxene, and trace amounts of olivine. All
but one xenolith are primitive in composition and typically follow trends seen in individual
macrocrysts from the same lavas. Trace elements from calculated parental melt and minor
elements from melt inclusions suggest that melts derived from various mantle sources were
present during crystallization. Three out of four xenolith parental melt compositions follow the
trend of the historical Reykjanes Peninsula melt compositions with compositional similarities
to the depleted Haleyjabunga and enriched Stapafell lavas. The fourth xenolith melt
composition is off trend, suggesting the interaction of melts from various sources (Figure 4).
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Figure 4: REE ratios La/Sm versus Sm/Yb of calculated melt from xenolith clinopyroxene normalized to primitive
mantle (McDonough & Sun, 1995), Fagradalsfjall groundmass glass, whole rock, macrocryst Ml (Halldérsson et
al., 2022), Stapafell and historical lavas from Reykjanes Peninsula volcanic systems (Peate et al., 2009) and basalts
from the Icelandic Volcanic rocks Isotopic Database (IVID) (Haroardéttir et al., 2022). Xenolith error bars are
propagated error using secondary standards and partition coefficients. IVID and macrocryst Ml are not depicted
in their entirety.

Pressures derived from clinopyroxene-melt barometry show crystallization occurred within the
lower crust and variation in plagioclase textures suggests the xenoliths were sampled from
either different magma reservoirs or different parts of the same reservoir (Figure 5). Dissolution
textures along the xenolith boundaries imply that they were out of equilibrium with their carrier
melt. Macrocrysts in the host lava share the same geochemistry as the xenoliths and could be
the result of disaggregation of the xenoliths during ascent. The xenoliths can be interpreted as
pockets of slowly cooling magmas at the base of the crust that became mobile through corrosive
magma recharge, allowing crystals from multiple magma chambers to interact, culminating in
their remobilization and eruption in the Fagradalsfjall lava.
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Fast growth

Dissolution

Figure 5: Model of magma system depicting interactions between magma reservoirs with A) interstitial
clinopyroxene in convecting melt pockets, B) slow growth and deformation in isolated pockets, and C) ophitic
lath plagioclase indicative of fast growth.

References

Halldérsson, S. A., Marshall, E. W., Caracciolo, A., Matthews, S., Bali, E., Rasmussen, M. B., Ranta, E., Robin,
J. G., Gudfinnsson, G. H., Sigmarsson, O., Maclennan, J., Jackson, M. G., Whitehouse, M. J., Jeon, H., van
der Meer, Q. H. A., Mibei, G. K., Kalliokoski, M. H., Repczynska, M. M., Ranarsdottir, R. H., . ..
Stefansson, A. (2022). Rapid shifting of a deep magmatic source at Fagradalsfjall volcano, Iceland. Nature,
609(7927), 529-534. https://doi.org/10.1038/s41586-022-04981-x

Hardardottir, S., Matthews, S., Hallddrsson, S. A., & Jackson, M. G. (2022). Spatial distribution and
geochemical characterization of Icelandic mantle end-members: Implications for plume geometry and
melting processes. Chemical Geology, 604, 120930.
https://doi.org/https://doi.org/10.1016/j.chemge0.2022.120930

McDonough, W. F., & Sun, S. s. (1995). The composition of the Earth. Chemical Geology, 120(3), 223-253.
https://doi.org/https://doi.org/10.1016/0009-2541(94)00140-4

Peate, D., Baker, J., Jakobsson, S., Waight, T., Kent, A., Grassineau, N., & Skovgaard, A. (2009). Historic
magmatism on the Reykjanes Peninsula, Iceland: A snap-shot of melt generation at a ridge segment.
Contributions to Mineralogy and Petrology, 157, 359-382. https://doi.org/10.1007/s00410-008-0339-4

54


https://doi.org/10.1038/s41586-022-04981-x
https://doi.org/https:/doi.org/10.1016/j.chemgeo.2022.120930
https://doi.org/https:/doi.org/10.1016/0009-2541(94)00140-4
https://doi.org/10.1007/s00410-008-0339-4

Vorréadstefna Jardfraedafélags Islands
10. mars 2023

Nedansjavarskriour

Ogmundur Erlendsson?®, Arni Hjartarson?, Anett Blischke! & Gudmundur
B. Agnarsson?

1 islenskar Orkuranpséknir, [SOR, Grensasvegi 9, 108 Reykjavik
2 Landhelgisgeesla Islands, Skogarhlid 14, 105 Reykjavik

I hafsbotnsgagnagrunni ISOR eru upplysingar um nedansjavarskridur eda framnhlaup vid
Island, baedi vid strondina, i landgrunnshlidunum og & Islands-Faereyjahrygg. Umtalsverdar
skridur eru ekki pekktar ati & landgrunninu sjalfu. Sterstu pekktu skridurnar eru i
landgrunnshlidunum par sem storar fyllur hafa farid ar landgrunnsbraninni og skridid nidur
brattar hlidarnar og breidst ut yfir djdphafsbotninn nedan vid. Steersta skridan sem hefur verid
kortlogd hingad til er ut af Langanesi par sem 25 km langt brot er i landgrunnsbraninni og
skriduefnid teygir sig 15 km Gt & djupbotninn. Hluti skridunnar er illa greinanlegur & myndum
en flatarmalid virdist nalaegt 275 km?. betta eru margfalt steerri skridur en pekkjast & landi. Ovist
er hvort skridan hefur myndast i einum atburdi eda i skriduhrinu en ekki er unnt ad sja
aldursmun & einstokum hlutum hennar. Fjolmargar smeerri skridur hafa verid kortlagdar i
fjoroum kring um allt land. Hér verdur athyglinni einkum beint ad Seydisfirdi og Nordfirdi. par
eru ummerki um slikar skridur nokkud algeng. Sumar skridurnar eiga upptok sin & landi og
teygjast Ut i sj6 en adrar eiga upptok sin nedansjavar, i sethjollum sem myndast hafa fyrir tilstilli
olduhreyfinga og strauma. Uthafsaldan er radandi afl i umhverfinu medfram strondum. Sums
stadar brytur han nidur landid sem han skellur & og skolar nidurbrotsefninu undan straumi og
vindi medfram strondinni og hledur pvi upp & nyjum stad.

I Seydisfirdi hefur samfeldur sethjalli myndast i medfram sudurstrond fjardarins fra
fjardarmynni og langt inn eftir. bar mé sja greinileg ummerki um skridur sem hafa fallid ar
6stédugum jodrum sethjallans (Mynd 1). Nordan megin i firdinum Gt undan Brimnesi ma einnig
sja ummerki um sethjalla sem virdast vera ad rofna og brotna nidur ad einhverju leyti. |
Nordfirdi hefur einnig hladist upp mikill sethjalli utarlega i firdinum sem teygist allt ad Neseyri
vid Neskaupsstad par sem fjoldi skrida hefur fallid ar jadri hans (Mynd 2). Alls hafa 33 skridur
verid kortlagdir, 26 i Seydisfirdi og 7 i Nordfirdi. Mikil 6vissa er um aldur peirra og hvort
flodbylgjur hafi fylgt peim, sem po telst liklegt i mérgum tilfellum. Heimildir eru po ekki fyrir
hendi um ad slikir atburdir hafi ordid & sogulegum tima. Vel pekkt er erlendis fra ad skridur
sem pessar geta komid af stad flodbylgjum (tusunami) sem farid geta langar vegalengdir, valdid
miklu tjoni og heettu fyrir sjéfarendur, narliggjandi sveitarfélég, mannvirki og samgongukerfi.
Omdgulegt er ad spa fyrir um nedansjavarskridur en par sem per hafa fallid i fjsroum eru
akvednar visbendingar um oOstédugar hlidar og pvi er hugsanlegt ad slikir atburdir geti
endurtekid sig, med mogulegri haettu a flodbylgju.

Mikilvaegt er ad auka skilning & umhverfi og jardfraedi fjardanna og peim haettum sem par
kunna leynast. Frekari rannsoknir med jardlagameeli til ad kortleggja uppbyggingu og pykkt
skridanna asamt botnkjornum til ad meta aldur og efnisgerd eru mikilvaegar upplysingar til ad
meta skriduhaettuna og hvort slikar skridur hafi orsakad flodbylgjur i fjordunum. Skriduhaettan
er vidvarandi og okkar hlutverk er ad benda & hvar heattur geta leynst og hvada afleidingar hin
getur haft. Med peim heetti byggjum vid upp visindalega pekkingu sem getur ordid undirstada
adgerda stjornvalda, sveitarstjorna eda annarra adila i nattaruvar- og loftslagsmalum.
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Mynd 2. Fjolgeislamynd af nedansjavarskridum Gt af Neskaupstad

56




Vorréadstefna Jardfraedafélags Islands
10. mars 2023

Hafsbotnsjaréfradi a landgrunni islands

Ogmundur Erlendsson?, Arni Hjartarson*, Anett Blischke', Steinunn
Hauksdottirt, David Pér Odinsson? & Arni Vésteinsson?®

1 [SOR, Urdarhvarfi 8, 203 Képavogi
2 Hafrannsoknastofnun, Fornubidum 5, 220 Hafnarfj6rour
3 Landhelgisgeesla Islands, Skdgarhlid 14, 105 Reykjavik

ISOR hefur unnid ad rannsoknum og kortlagningu & landgrunni islands i araradir i samstarfi
vid Hafrannsoknarstofnun og Landhelgisgaslu islands. A peim tima hafa stofnanirnar aflad sér
vidamikilla upplysinga um l6gun og gerd hafsbotnsins og byggt upp gagnagrunn um
hafsbotnsrannsoknir sem inniheldur m.a. nidurstddur dyptarmelinga, segulmalinga, jardlaga-
meelinga, auk gagna ur borholum, kjérnum og botngerdarsynum. Auk pess hefur verid unnid
ad vioteku yfirliti um rannsoknarleidangra og skraningu upplysinga um fjélda erlendra
rannsdknarskipa sem heimsott hafa efnahagslogséguna & sidustu aratugum.

EMODnet verkefnid (European Marine Observation Data Network) er eitt peirra verkefna sem
lagt hefur grunninn ad drvinnslu og talkun allra pessara rannséknargagna sidustu arin og
stddugt er unnid ad pvi ad uppfeera kortin eftir pvi sem ny rannséknargégn verda adgengileg.
Verkefnid er samvinnuverkefni fjolmargra stofnana i I6ndum Evropu sem starfa ad hafrann-
soknum og er fjarmagnad af Evrépusambandinu. Helsti tilgangur pess er ad draga saman og
samraema rannsoknargdgn og Gtbua ymis jardvisindaleg kort. I framhaldinu eru upplysingar um
gognin og kortin gerd adgengileg & vefsja verkefnisins og einnig & hafsbotnsvefsja ISOR
(https://arcgisserver.isor.is/ocean). Daemi um kort sem ISOR hefur unnid og fjallad er um &
veggspjaldinu eru: botngerdarkort med upplysingum um setmyndunarhrada, landmotunarkort,
jardvérkort og audlindakort sem synir ymsar audlindir & hafsbotni (s.s jardhita og laus jardefni).

Umhverfis landid er landgrunn sem er vel afmarkad af landgrunnsbrdn & 300-500 m dypi par
sem brattar landgrunnshlidarnar taka vid og dypid vex hratt nidur ad hlidarfeeti og Gthafsbotni.
Landgrunnid pekur um 189.000 km? svadi og er vidast hvar pakid setlogum. Efnisgerdin par
er gréfari en & Gthafsbotninum og eru stor svaedi pakin mél og sandi. Petta sést vel a
botngerdarkortinu, sem synir efnisgerd hafsbotnsins og kornasteaerd setsins i sjo botngerdar-
flokkum. Midad er vid efstu 30 sm setsins. Auk pess eru upplysingar ur borkjérnum um
setmyndunarhrada merktar a kortio (Mynd 1). Fjolmorg landmotunarform hafa verid kortlogo
a landgrunninu par & medal jokulsorfin djup sem liggja vidast i beinu framhaldi af fjoroum og
floum par sem sja ma ummerki um straumlinur og jokulgarda sem isaldarjokulinn hefur motad.
Eldstodvarkerfin og virki Mid-Atlantshafshryggurinn dsamt sigdal Eyjafjardarals eru merkt &
kortid. I bréttum landgrunnshlidunum er vida ad finna ummerki um nedansjavarskridur og virka
gruggstrauma sem myndad hafa farvegi sem teygja sig langt Ut & uthafsbotninn (Mynd 2).

Jardvarkortio synir kortlagningu a eldstédvarkerfum, gos-sprungum, gosgigum, hdggun,
hraunjodrum i sj6 og nedansjavarskridum & landgrunninu. Hraunjadrar i sjo eru tvennskonar
baedi hraun sem hafa runnid af landi i sjé fram og svo hraunjadrar sem myndast hafa vid
nedansjavareldgos pegar bolstrabreidur hafa skridid ut fra eldstédvunum & hafsbotni.

Audlindakortid synir helstu pekktu audlindir & hafsbotni. Par eru merktir inn jardhitastadir &
strand- og hafsveedum og par & medal eru jarohitastryturnar i Eyjafirdi og svo hahitastadirnir
vid Kolbeinsey, Grimsey, Eldey og Steinahdl. I tengslum vid efnistoku & hafsbotni eru merktar
inn virkar malar- og sandndmur og pau svadi sem hafa verid skodud med tilliti til efnistoku a
kalkpdrungaseti.
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Mynd 1. Botngerdarkort af landgrunni islands
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Mynd 2. Landmétunarkort af landgrunni islands
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