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Introduction 
The supplementary information below includes descriptions of the animations, GPlates data files, and the reconstruction trees used to organize the GPlates data files.

Each animation (Video S1 – S3) begins by showing the reconstructed surface and moves forward in time to the present-day surface, following the reconstruction stages described in sections 3.1 to 3.3.  Blue colors indicate features that align on the reconstructed surface.  Yellow colors indicate features that postdate the plate boundaries, and should thus be ignored in the reconstruction.  Each reconstruction stage is given the same amount of time in the animation, though there is no evidence regarding how much time it took for any of the stages to happen.  Thus, the apparent relative strain rates observed between animation stages should not be interpreted as meaningful.

Each stage in the reconstruction is arbitrarily given a 10 Ma slice of time, but this should not be interpreted as the actual time for the plate motions.  We have no evidence of the absolute dates when the plate motions started and stopped, or over how long a time period each stage occurred.

The compressed GPlate file archives downloadable from the JHU-APL data archive contain all of the files necessary to visualize and interact with the plates and plate motions described for the three target areas.  It is necessary to download and install the free software GPlates from gplates.org to fully utilize these files.  The .gproj file contains the project, which should load all of the other files into GPlates.  The Plates.gpml file contains the coordinates of the plate outlines, the Supermosaic.gpml file contains a portion of the image mosaic covering the target area, and the .rot file contains the Euler pole information describing the plate motions through time.

The rotation files (.rot) in the data archives are organized so that groups of connected plates on either side of important plate boundaries move together as a unit when motion occurs along that boundary.  This organization system can be viewed as a tree starting with the fixed plate at the root, in which each branching point represents groups of plates on either side of a boundary.  The branches closest to the root are divided by the most recent plate boundaries, and so temporal as well as spatial information is encoded in the tree.  The numbers on the reconstruction tree visualizations shown in supplementary figures S1 to S3 represent the ID numbers of the plates in the Plates.gpml files.

TEMPORARY BACKUP LINKS FOR REVIEW
(DELETE THIS BOX BEFORE FINAL VERSION)
The JHU-APL data archive was having temporary upload service problems during the submission of this manuscript; thus the authors are not fully confident that all of the files were correctly uploaded to the permanent archive. The reviewers should check that the links to the archive work, but in case there is a problem, we provide emergency backup Google Drive links to the GPlates archives and animation files here:
Northern Falga animation (video S1)		Northern Falga GPlates files
Castalia animation (video S2)			Castalia GPlates files
Libya Linea animation (video S3)		Libya Linea GPlates files
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Figure S1. Reconstruction tree for plates in the Northern Falga target area.

[image: Shape
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Figure S2. Reconstruction tree for plates in the Castalia target area.
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Figure S3. Reconstruction tree for plates in the Libya Linea target area.

Video S1. Animation of the Northern Falga Regio reconstruction.  See the introduction to the supplementary materials for context and caveats.
Video S2. Animation of the Castalia region reconstruction.  See the introduction to the supplementary materials for context and caveats.
Video S3. Animation of the Libya Linea region reconstruction.  See the introduction to the supplementary materials for context and caveats.
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