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Freely available data, model files, and code:

https://data.mendeley.com/datasets/wjfw5fcj97/draft?a=a4418b3d-
be52-47a4-b544-6a8c90d179b2

https://data.mendeley.com/datasets/wjfw5fcj97/draft?a=a4418b3d-be52-47a4-b544-6a8c90d179b2


North Atlantic Crustal Structure

3

• Continental blocks:
• ~ 20-30 km thick 

(via gravity 
inversion and 
seismic refraction).

• Examples include 
the Flemish Cap 
(FC), Porcupine 
Bank (PB), and 
Galicia Bank.

North Atlantic gravity inversion crustal thickness estimates
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Study Objectives  
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1. Investigate the 
kinematics and 
crustal evolution 
of continental 
blocks.

2. Assess the 
potential role of 
ancient orogenic 
terrane 
boundaries. 



Deformable Plate Tectonic Reconstructions

• Deformable plate tectonic models built 
using pyGPlates and GPlates.

• Model inputs:
• Rigid boundaries
• Deformable continental blocks

• Workflow:
• Reconstructing present day crustal 

thickness estimates back through 
time:
• Reconstruct pre-rift templates
• Assessing deformation within 

continental blocks and 
sedimentary basins through time.
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Deformable Plate Tectonic Reconstructions
Magnetics data back through time
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Present Day 
Magnetics
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Crustal thicknesses back through time
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• Using GPlates and pyGPlates to reconstruct present day 
crustal thicknesses estimates back through time:

• Reconstruct pre-rift templates
• Assessing deformation within continental blocks 

and sedimentary basins through time.



Deformable Plate Tectonic Reconstructions
Crustal thicknesses back through time Magnetics data back through time

Magnetics 
@ 200 Ma
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Pre-Jurassic template of the North Atlantic 

Pre-Jurassic nature of continental blocks Crustal segmentation by ancient orogenic boundaries

• Primary blocks – Flemish Cap, Porcupine 
Bank, and Rockall-Hatton Bank.

• Secondary blocks – Galicia Bank (GBk) and 
Orphan Knoll (   ). 8

King and Welford 2022b

200 Ma 200 Ma

Iberia

Mekwe’jit Line



Conclusions 

• Kinematic role of continental blocks:
• Primary blocks – Flemish Cap, 

Porcupine Bank and Rockall Hatton 
Bank.  

• Secondary blocks – Galicia Bank and 
Orphan Knoll.

• Impact of orogenic inheritance:
• Strong correlations between the 

offshore extension of orogenic terrane 
boundaries and crustal thickness 
segmentation.

• Continental block and margin 
segmentation through time.
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