The preserved plume conduits of the Caribbean Large
Igneous Plateau are revealed for the first time. o
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The Caribbean plate migrated from the Pacific while
Interacting with the Galapagos hotspot.
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The classic model of the tectonic evolution of the Caribbean
plate: plume centered below thicker crustal regions.
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Global geophysical datasets were integrated.

' 1. Sediment thickness:

CRUSTL1.0 - 1deg
(Laske et al., 2013)

. Bathymetry:

GEBCO - 30arcmin
(Weatherall et al., 2015)

. Moho:

GEMMA - 0.5deg

(Reguzzoni and Sampietro, |

[GMASH

Topography and sediments

2015)
. Nazca and Caribbean
slabs: 200
Slab2 (Hayes et al., 2018)
Mora et al. (2017) km
5. Tomography: S-wave
SL2013 - Swave model
mograph
(Schaeffer and Lebedev, Naz.ca and tomography
 2013) Caribbean slabs
GFZ o ) ) _
———  More details in Gomez-Garcia et al. (2021). Solid Earth angela@gfz-potsdam.de HELMHOLTZ

PPPPPPP



The gravity response of different mantle configurations
was tested against the observed free-air gravityl.
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Long-wavelength residuals are still present after
removing the signal of water, crust, and 3D mantle.
Initial residuals
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In this model, the uppermost 50 km of the mantle
were modelled with a constant density.
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In order to fit the observed gravity, two subcrustal
bodies are required from the Moho down to 50 km.

Subcrustal bodies Final residuals
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We evaluated the hypothesis of the Caribbean origin in

the Galapagos hotspot.

Kinematic model at 90 Ma
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Plausible large plume head, of about 2000 to 2500 km
in diameter.
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From this exercise we can conclude that there are 3
possible sources of error...

Kinematic model at 90 Ma

ExaCt paleo_location g Galapagos hotspot Present.-day position
. Present-day plate boundaries
20°N Of the Carlbbear! nOt CLIP anomalies beneath:
1. Colombian Basin
We” ConStrlned é a 2. Venezuelan Basin

Motion paths of centre of Caribbean plateau
since 90 Ma (in 10 Ma step) following models of:

§ Absolute reference frame: g
T 10°N Potential migration Van der Meer et al. (2010) ﬂmg % Motion of
, Miiller et al. (2019) 9;9 b c
Of the Galapagos Doubrovine et al. (2012) & g ; teCtontC pil:lates
g | signirican
hOtSpOt. Van der Meer et al. (2010) SeX % hg y
) Miiller et al. (2019) 9g=] 8§ Change
0 Doubrovine et al. (2012) S gr. between
2 | models. 2

3 Earthstar Geographics @ G P I ates
100°W 90°W 80°W 70°W 60°W —@ ®
Longitude [

GFZ

Helmholtz Centre
Porsbpam

More details in Gbmez-Garcia et al. (2021). Solid Earth angela@gfz-potsdam.de HELMHOLTZ




We propose a modification to the commonly accepted
tectonic model of the Caribbean...

Proto-Caribbean lithosphere in Early Cretaceous

Pacific Ocean




After the Farallon lithosphere interacted with the
Galapagos hotspot, rapid uplift and extension took

place...
Rapid uplift and extension prior to basalt flows
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~90 Ma ago, the first basalts were spilled over the
Farallon crust. Those that were spilled over the
uplifted regions were probably eroded...

~91-88 Ma basalt flows and possible erosion
{1 A (i sss—Eroded subaerial volcanics?
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The second pulse of magmatic activity created the late
stage basalts, with additional extension of the

modified crustal configuration...
~76 Ma basalt flows, additional extension and subsidence

Early stage Late stage
basalts basalts
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The present-day configuration preserves the thin-crust
basins, interpreted as the centers of uplift, as they
correlate with the high-density bodies.

Configuration of the Caribbean lithosphere

Caribbean Sea

Venezuelan Basin  Accreted along margins?
Smooth B" | Rough E
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