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Present day status – the world we know

MAR: 20.000 km
MOR: 60.000 km



Present day status – the world we know
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(Gaina et al., 2018)

Iceland: 103.000 km²
Shelf: about 350.000 km²
Depth shelf: up to 400 m

Reykjanes Ridge: 950 km



Present day status – the world we know – plate movements
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Relative (white arrows) and absolute plate movement velocities (yellow arrows)

(Frisch & Meschede, 2021)



66 – 56 Ma
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The becoming of Iceland started some 54 Ma ago

(Ziegler et al., 2014)
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25Ma
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The becoming of Iceland started some 54 Ma ago

(Ziegler et al., 2014)
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20 Ma
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The becoming of Iceland started some 54 Ma ago

(Ziegler et al., 2014)



7,2 – 5,3 Ma
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The becoming of Iceland started some 54 Ma ago

(Ziegler et al., 2014)



5,3 – 2,6 Ma
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The becoming of Iceland started some 54 Ma ago

(Ziegler et al., 2014)



Onshore rifting Iceland
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(Thordarson & Höskuldsson, 2014)

Why did/does intense volcanism take(s) place?

Why did the rifting in the Labrador Sea stop?

Why is Iceland existing at all?

285 W

105 E



On the relative temperatures of Earth’s volcanic hotspots and mid-ocean ridges
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The Iceland Plume (or Hot Spot)



Absolute movement plates > 2 mm/a NW
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The Iceland Plume (or Hot Spot)

(Thordarson & Höskuldsson, 2014)

Large Igneous Province (about 2.000 km 
long, about 10 Mio km³ volcanics)
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(Trønnes 2002)

The Iceland Plume (or Hot Spot)
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Volcanic systems in Iceland
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(Thordarson & Höskuldsson, 2014)



(Gasser et al., 2019)

Features of a volcanic system
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Crust thickening above the sea level
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https://atlas.lmi.is/



The Iceland Plume (or Hot Spot) causes crust thickening
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Crust thickening, depth anomalies and special shape along the Reykjanes Ridge

Hey et al. 2016
Martinez et al. 2020

Satellite-derived free air gravity 
anomalies



Crust thickening, depth anomalies and special shape along the Reykjanes Ridge
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Martinez et al. 2020

basement depth corrected for sediment loading 
and
thermal subsidence and referenced to a nominal 
depth of 2600 m for zero-age oceanic crust.
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„Depth anomalies“ and thick crust act as barriers



Atlantic Meridional Overturning Circulation 
(AMOC)
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„Depth anomalies“ and thick crust act as barriers



„Depth anomalies“ and thick crust act as barriers
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(Björnsson & Palsson 2008)

Mean annual precipitation
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Ice cover on top of the mountain ranges

(Björnsson & Palsson 2008)
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Glaciation/deglaciation in Iceland

20 ka BP



EGU/GIFT 2025 – 28.04.2025 – Iceland and the surrounding sea floor– Rouwen Lehné

Glaciation/deglaciation in Iceland

13 ka BP
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Glaciation/deglaciation in Iceland

10,3 ka BP
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Glaciation/deglaciation in Iceland

9,8 ka BP



Glaciation/deglaciation in Iceland
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Postglacial rebound Iceland 
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Between 10.000 – 8.150 years!!



Witnesses of vertical motion – „drowned“ fjords
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Volcanism after deglaciation
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https://atlas.lmi.is/mapview/?application=LHG
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Strýtan Vent Field - Eyjafjördur

16 – 70 m

100 l/s 72°C freshwater, age 11 ka

Recharge from terrestrial 
water (fluid stable isotopes, 
radiocarbon matching)



x-ray-mag.com
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Strýtan Vent Field - Eyjafjördur

Three venting sites: Big 
Strýtan, Arnanesstrýtur, 

Hrisey. Big Strýtan = 
anhydrite and saponite, 

chimneys up to 55 m

In the vicinity of the Dalvik Lineament, 
which is connected to the Kolbensey 
Ridge

Tripadvisor.com

Only alkaline 
hydrothermal vent 

hosted on Basalt rock 
(6-12 Ma) 



What we did not hear about 
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mbl.is

Torsvik, et al. 2015



 Stein1 (verus.digital)
 Stein2 (verus.digital)

 Stein3 (verus.digital)
 Stein4 (verus.digital)

Attracting with modern techniques
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How to communicate all this complexity 

https://viewer.verus.digital/vd/handle?id=52dd0c85-2baa-4252-8ba1-fbdc743ba152
&t=Wirbelknochen+Steppenbison
 

HLNUG_2023

https://viewer.verus.digital/vd/handle?id=273fd757-af52-49a1-87dd-4bd3eb4f2dd4&t=Stein1
https://viewer.verus.digital/vd/handle?id=273fd757-af52-49a1-87dd-4bd3eb4f2dd4&t=Stein1
https://viewer.verus.digital/vd/handle?id=273fd757-af52-49a1-87dd-4bd3eb4f2dd4&t=Stein1
https://viewer.verus.digital/vd/handle?id=519d1017-4a3e-4b24-a277-c88f4625926d&t=Stein2
https://viewer.verus.digital/vd/handle?id=519d1017-4a3e-4b24-a277-c88f4625926d&t=Stein2
https://viewer.verus.digital/vd/handle?id=519d1017-4a3e-4b24-a277-c88f4625926d&t=Stein2
https://viewer.verus.digital/vd/handle?id=fcee2612-2417-4989-8f6f-865205a0e9af&t=Stein3
https://viewer.verus.digital/vd/handle?id=fcee2612-2417-4989-8f6f-865205a0e9af&t=Stein3
https://viewer.verus.digital/vd/handle?id=fcee2612-2417-4989-8f6f-865205a0e9af&t=Stein3
https://viewer.verus.digital/vd/handle?id=e3cfb1c8-c6f2-434b-8010-43aa2e99a5a9&t=Stein4
https://viewer.verus.digital/vd/handle?id=e3cfb1c8-c6f2-434b-8010-43aa2e99a5a9&t=Stein4
https://viewer.verus.digital/vd/handle?id=e3cfb1c8-c6f2-434b-8010-43aa2e99a5a9&t=Stein4
https://viewer.verus.digital/vd/handle?id=52dd0c85-2baa-4252-8ba1-fbdc743ba152&t=Wirbelknochen+Steppenbison
https://viewer.verus.digital/vd/handle?id=52dd0c85-2baa-4252-8ba1-fbdc743ba152&t=Wirbelknochen+Steppenbison


How to communicate all this complexity 
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Excursions

Join us: 02. – 16.10.2025

Thank you!!

rouwen.lehne@hlnug.hessen.de



End of presentation
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But it looked very different in the past



94 – 72 Ma

https://
www.searchanddiscovery.com/
documents/97020/

https://
www.searchanddiscovery.com/
documents/97020/memoir43.htm
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The becoming of Iceland started some 60 Ma ago

(Ziegler et al., 2014)



Rifting History Iceland in the last 8 Ma
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Island, Galapagos, 
Hawaii, die Komoren, 
Samoa

Kanaren, die 
Azoren, 
Kerguelen-
Plateau

On the relative temperatures of Earth’s volcanic 
hotspots and mid-ocean ridges

45% > 155°C
40% > 50 - 138°C

15% < 50°
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The Iceland Plume (or Hot Spot)



Mechanism Plate Movements
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Model for convection flows in the mantle  
(DGGV.de, Meschede, 2022 (unpublished), modified after Frisch & Meschede, 2021)



But it looked very different in the past
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Glaciation/Deglaciation in Iceland
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Postglacial rebound Iceland 



Processes impacting vertical motion
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