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OCEANS: CONTINENTS:

Mantle heterogeneity in North Atlantics? Lithosphere structure in Greenland?
Iceland plume? ... at the Barents Shelf?

... in Anatolia?
Lithosphere heterogeneity in Europe?

T o e _ w gOcean age, Ma o g Age of continental crust
25366Ga

18366Ga

1.8-3.6 Ga (bazement highs)
1.8-2.0 Ga |5vecofennian)
1.0-1.4 Ga {v=conorwegian )
0.85-1.6 Ga {rifts)

(1.85-1.6 Ga {basins]

ca 1.0 G (suspected)

=540 Ma {undivided)

ca. G50 Ma |Baikalian)
A00-500 Mz [Caledanian)
300430 Mz [Variscan)
Vanscan suspected

| 250300 Mz

150-250 Ma

<5 Ma

Alpine arcaen

Passive margins

LS HEENE==0

L2 T O 1

H En

LiPs (50-150 Mal, 5 - et £G - Cantral graben Gonewana massifs
" yolcanic provinces . ’ DDR - Diepre-Donetsk rift AN - Armorican
and hotspots RE - Rhine graben R - Rhenish
ME - Maesia p atform Bl - Bohemian

Artemieva & Thybo, 2013

Artemieva & Shulgin, EGU2020-5000 on-line



The present studies are constrained
by regional crustal models:
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Results:

Lithosphere thermal structure in
Greenland
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Lithosphere thermal structure in Greenland
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Heat flux predicted
from magnetic data
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Results:

Lithosphere thermal structure
in Europe
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European lithosphere:
Thermal LAB VS Seismic LAB
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Model verification: predictions vs data

LM, Artemieva Earth-Science Reviews 188 (201Q) 454468
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Results:

Lithosphere thermal structure
in Anatolia
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Anatolia: enigmatic tectonics
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Lithosphere geotherms and LAB in Anatolia
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Results:

Mantle density structure in
the European-North Atlantics region

LM = Lithosphere mantle
LAB = lithosphere-asthenosphere boundary
SPT = standard P-T conditions (P=1 atm, T=20 oC)

Artemieva & Shulgin, EGU2020-5000 on-line



Europe + N. Atlantics: Mantle density

(3D tesseroid gravity modeling)

Lithosphere model (Lith): -> RLMG
Hypsometry from GEBCO model;
Moho geometry from seismic data;
LAB geometry from thermal models.
Crustal densities from seismic Vp.
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In-situ density in LM

Europe + N. Atlantics: Mantle density
(3D tesseroid gravity modeling)

In situ LM density:
Assume that all mantle gravity

anomalies are in the LM
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Continental LM: SPT density
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Continental LM: SPT density & basins

Superdeep basins (>15 km) require
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Oceanic mantle: chemical heterogeneity

Density changes in oceanic upper mantle
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Oceanic mantle: thermal heterogeneity

Anomalous bathymetry:
deviation from SQRT(age)
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Oceanic mantle: deviation from sqrt(age)

Residual anomalies = gravity effect
of the crust is excluded)

Gravity anomalies
in upper mantle
(oceanic sqrt{age]
trend removed)
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How strong is T-anomaly below hotspots ?

Ignore chemical heterogeneity:;
assume all mantle density anomalies are caused by T alone

1TR2

emperature anomalies
in upper mantle from RMG,
f o dovn to 410 km - AR Can mantle T anomaly below
S Iceland and the Azores be
seen in seismic data?

Under assumption
that all RMG anomalies
are thermal in origin

Shulgin & Artemieva, JGR, 2019 French & Romanowicz, 2015
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How strong is T-anomaly below hotspots ?

dVs anomaly (%), without melting effect
el A AR A R Interplay of the layer thickness and
| | the amplitude of T anomaly:
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Conclusions

Greenland.:

* typical cratonic lithosphere (150-200 km thick) in southern part;

 belt of thinned lithosphere across central Greenland - the Iceland hotspot track?
« anomalously hot mantle beneath E. Greenland

Europe:
« no difference in mantle density across the TESZ -> strong reworking of the EEC;

« superdeep basins require 10-20% of eclogite in LM
Anatolia:

 patchy lithosphere thermal anomalies due to lithosphere fragmentation by paleo-subductions;
 continental fragments and teared Neo-Tethyan slabs control high topography of East Anatolia
North Atlantics:

« "Normal” ocean mantle only south of the Charlie-Gibbs FZ;

« Strong thermal and compositional heterogeneity with continental fragments

Iceland:

« Thermal anomaly is either shallow or weak, and at the limit of seismic detection;

 Can be obscured by continental fragments within oceanic mantle.

Azores and Canary: Strong thermal anomaly
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