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The two main geodynamic drivers in
Iceland are the Iceland hotspot and
EUNA plate motion (1.81.9 cm/yr).
GIA Is also important (up to 3.5 cm/yr)
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Terminology: Volcanic systems, central volcanoes, calderas, fissure swarms

— Calderas
—— Central volcanoes
Other surface faults
Tjornes Fracture Zone
Fissure swarms

Eurasian plate
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Volcanic systems

Calderas A volcanic systemhas some or all of
Central volcanoes

b SEHEE N the following characteristics:

Tjérnes Fracture Zone
Fissure swarms

1. A central volcano or a center of
production

2. A distinct petrological signature
(Nngeochemical filnger

3. Atransectindissure swarm

4. Caldera

5. Geothermal system



Tectonics and volcanic systems of the Reykjanes Peninsula
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A Oblique, or trangensional,
plate boundary (19 mm/yr)
A Dbuilds stresses

Aa. I O1elNRE 27
capital, Reykjavik
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A All but Brennisteinsfjoll (#5)
have shown signs of
magma movements in the
past 5 years



Reykjanes Peninsula: Eruptive
episodes every ~80Q000 years

Each episode lasts for about 2800
years, then quiescence for 6AM00

Last eruption: 1241 CE

Is one event triggering the next, or are
they all triggered from below?
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Timeline of events

FebMar: 1stdike at #3

in #4

JutSep: Inflation

Mar-Sep: #

Oct: M5.6

in #4

eruption at #3

JutAug: 3¢ dike and
2nderuption at #3

JutAug: 4" dike and
3deruption at #3

Reinflation at
#3: slow

Reinflation at
#3; slow; picks
up in 2023

di

Dec: 2d

ke at #3

fast

SepDec: Re
inflation at #3;

#1: Reykjanes
#2: Svartsengi

#4: Krisuvik

Aug: inflation
resumes at
#3.

Fast. Stops in
Oct

#3: Fagradalsfjall
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Krysuvik (#4) inflation: late July to Sep/Oct. 202 |

Krysuvik inflation occurs in a similar
location as two previous inflations and

deflations in 20072019, Uplift ~ 2 cm, 3

Depth ~ 5 km; vol. ca 5 Mim

Then M5.6 earthquake 0
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Fagradalsfjall (#3) shallow fault creep preceded the main unrest

No signs of previous magma accumaltion.
But some creep (& seismicity) on a°4friking
fault which eventually coincided with the

eruptive vent(s)
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Levelling and INSAR + GPS show no signs oftermg magma accumulation at

Fagradalsfjall preceding the unrest
i 0 1966-2004

Subsidence

Distance Along Profile
(km)
Eysteinn Tryggvason; Ingrid Anell, 2C



Fagradalsfjall (#3) dike and plate boundary offset Helar 2021

23 Feb-1 Mar

Sigmundsson et al., 2022
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Dike deformation: upward and outward
displacements at flanks; subsidence and
iInward movementincente a 3 NJ 0 Sy a
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Dike deformation at Fagradalsfjall: up to several meters of opening

Fig. 3: Geodetic modelling results.
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Vent migration: Fagradalsfjall (#3) dikelets imaged lbgay interferograms (ICEYE)
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Posteruptive subsidence of 2021 Fagradalsfjall lava from DEM differences

Fagradalsfjall: Elevation difference ]
September 2021 to September 2022
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Analysis & figure: Joaquin Munoz Belart, LMI



Posteruptlve subsidence of 2022022 Fagradalsfjall lava from INSAR

W profile A E 7 profile B :

0 2023.3 > -~
= 2N ) R P — 2023.2 = Lo
= W,v e — =" [ \" _T:; Bt A — Fat F
E Yo A e T L o | (8 \ N
@ 101 i AN — e S . R P . 20231
$ R 7 N\ | ; T ! S
= 15( 1/ 9 el g N X L 202
- 022 8 2 ) 22 8
§ N I - § \ N f I elece t

U P |
40 2022.¢ : .
Distance [km] Distance [km]
-22.29° -22.28° -22,27° -22.26° -22.29° -22.28° ~2.27 -22.26° -22.29° -22.28° -22.27° -22.26°

b) 2022-12-11 (4 months)] [S

63.89°
63.80°

-22.28° -22.27° -22.26° ~22.28° -22.27° -22.26° -22"28" -22.27° -22.26°

Skuladottir et al, EGU 2023; Analysis and figures from Vincent Droui



VOGC time series relative to the NA plate
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Stress changes on the Reykjanes Peninsula 120
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The 3" inflation episode
at Svartsengi~)
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A Even more cGNSS
stations !
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Ultra-rapid magma flow into the Grindavik diket
on November 10: 7500 pfsek!

Scaled volume change rate (m%/s) >
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Many of the
faults from Nov.
2023 in Grindavik
had moved
during the 2021
unrestA fault
mapping using
INSAR

Ducrocq et al., 2023
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The December 18, 2023, Sundhnukar dike +
eruption at Svartsengi
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https://atlas.lmi.is/mapview/?application=umbrotasja
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January 14, 2024: dike+eruption

Fissure further south; dike went under Grindavik
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Meter-scale deformation in 500
the nearfield of the dikes
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Farfield deformation
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