/4 This study Biari et al., 2021

Rotational poles Matthews et al.. 2016

Marginal plateaus Loncke et al., 2020

Volcanic provinces Wwhittaker et al., 2015

Continental breakup ages

Deep structure of the Atlantic margins and neighboring oceanic crust from
wide-angle seismic data and plate kinematic reconstructions.

Frauke Klingelhoefer, Youssef Biari, Dieter Franke, Thomas Funck, Lies Loncke, Jean-Claude Sibuet, Christophe Basile, James Austin, Caesar Rigoti,
Mohamed Sahabi, Massinissa Benabdellouahed, and Walter Roest

2 Click to visit

Conclusions Next slide

O =


https://www.sciencedirect.com/science/article/abs/pii/S0921818116302417?via%3Dihub
https://www.nature.com/articles/ngeo2437
https://www.sciencedirect.com/science/article/abs/pii/S0012825219302788?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0264817221000027?casa_token=SuFpob63lJcAAAAA:Z88eg5TVxe8Foa-cqQdXgdlql8ybjf8htLtKFaVpS-K-6oHEp0HgMH2NyzHUbcnAhUMDlgi8zg#bib232

Central Atlantic (~195 Ma)

% Gl =10

J oeemies = e w

FM o, 2004 —Nwlﬁﬂ al, 2009 3
LASE growp, 1986 = Shuck o al. 2019

ol &
5 IART |

Batlvmetry fm

TSN -S000 -IMO 0 IS0 800 TS0

Assymmetric
seafloor spreading

SMART MIRROR g
1] 100 00 o L] 300 300 L]
Distance (km) Diztance (km)

|||.1.|H|' al, 195 )
Accretion of
thin oceanic crust

a

] 8
L]

* 150 km broad region with serpentinized upper
mantle material exhumed to the seafloor .

¢ ~3 thin oceanic crust .
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e 37 km unthinned continental crust thickness ¢ No indications for the existence of

serpentinized upper mantle material
Oceanic crust of 7-8 km thickness

Unthinned continental crust has a thickness
of ~36 km
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Falkland Plateau comprises three regions:

* the Falkland/Malvinas islands (underlain by a 35 km crust of continental origin)
* the Falkland Plateau basin (underlain by thick oceanic crust)

* the Maurice Ewing Bank (28 km thick continental fragment heavily overprinted

)

by magmatic intrusions)
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20-25 km of thinned continental crust
below the SDR

Further thinning crust seaward of SDR.

High velocity lower crustal body
interpreted to be igneous material.
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Continental crust thinning from 40 to 15 km

One single thick SDR complex

Up to 10 km thick underplate layers at the

transition zone
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South Atlantic — Central Segment (~118 Ma)
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South Atlantic — Equatorial Segment (~112 Ma)
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30 km-thick crust, including an upper SDR crust and a mixed middle crust
The deepest layer is interpreted as intruded magmatic material.

Polyphased origin including a first phase creating the volcanic western
margin and a second phase creating its northern (~ transform) and eastern

(divergent) margins
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«  30-km-thick continental crust thinning to just 1.5 km. * Continental crust divided into only two layers
3 km-thick oceanic crust that thins locally to 1 km. * 60 km-wide zone of serpentinized mantle
+  Over an 80-km-wide zone underlying both the thinned * Aperidotite ridge exposed at the seafloor
continental crust and the thin oceanic crust is ] ) )
interpreted as partially serpentinized mantle. * 7 km-thick oceanic crust where overlying

serpentinized mantle reduced ~2.5 to 3.5 km
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North Atlantic - Northeast Atlantic (~55.5 Ma)
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* Sedimentary basin of up to 7 km depth beneath flood basalts.

Tsikalas et al., 2005

¢ The oceanic crust is 1-2 km thicker

«  The continental region of about 30 km thickness with magmatic underplating. *  Continental crustal thickness is similar

)

¢ HVLC extends to underneath the
continent with a max. thickness of 5-8 km

e |nitial oceanic crustal thickness decreases S-N from ~11 km to 5 km.
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* Narrow continent-ocean transition zone typical of transform margins

Thinning from 25 km to 10 km thickness over a distance of only 50 km
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Conclusions (1/2)

20°

s \ \ : . . =
‘e, % Y & IS ° Ly ®
i

(A) Orig. crustal thickness
(B) Thinned crustal thickness
(C) Oceanic crustal thickness
(D) Angle to ex. fold belt




Conclusions (2/2)

None of the wide-angle seismic models from volcanic margins along the
Atlantic Ocean revisited in this study shows indications for serpentinized
mantle material between the extrusive SDR sequences and HVLC
bodies.

Main factors influencing margin rifting are pre-existing structure,
changing stress directions and orogenic fabric of associated fold belts.
Where rifts stagnate at a barrier excess magmatism may contribute to
the formation of LIPs.

Volcanic transform marginal plateaus developing at the border of
transform margin segments might origin from heating of the mantle when
the propagation of rifting is stopped temporarily at the transform. Once it
breaks rifting propagates creating the next basin.

Transform marginal plateaus therefore probably represented last
landbridges between oceanic basins, thereby deeply influencing animal
migration paths, oceanographic currents, and paleoclimate.
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