Creative Commons Attribution 4.0 International License (CC BY 4.0)

Analogue models testing the interaction between a propagating
continental rift and inherited crustal fabrics

(DOI:10.5281/zen0d0.3724666)

Daniele Maestrellil, Domenico Montanari!, Giacomo Cortil, Chiara Del Ventisette?1,
Giovanna Moratti!, Marco Boninil

1CNR-IGG, Consiglio Nazionale delle Ricerche, Istituto di Geoscienze e Georisorse, Via G. La Pira,
4, 50121 Firenze, Italy.

2Dipartimento di Scienze della Terra, Universita di Firenze, Via G. La Pira, 4, 50121 Firenze, Italy.

Corresponding authors: Daniele Maestrelli (daniele.maestrelli@gmail.com);

Marco Bonini (marco.bonini27@gmail.com)

How to cite this dataset:

When using these data please cite “Maestrelli, D., Montanari, D., Corti, G., Del Ventisette, C.,
Moratti, G., Bonini, M. (2020). Analogue models testing the interaction between a propagating
continental rift and inherited crustal fabrics. doi:10.5281/zenodo.3724666)”

Additional information:

This dataset provides supporting information to “Maestrelli, D., Montanari, D., Corti, G., Del
Ventisette, C., Moratti, G., Bonini, M. (Submitted). Exploring the interactions between rift
propagation and inherited crustal fabrics through experimental modelling.”

The models and the derived data have been elaborated at the Tectonic Modelling Laboratory of CNR-
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1. Dataset description

This dataset presents the results of an experimental series of analogue models performed to
investigate the interaction between a propagating continental rift and inherited crustal fabrics. Our
experimental series was designed adopting a parametric approach, which consisted in the systematic
variation of the orientation of various kinds of brittle discontinuities (e.g., faults, fractures, foliations,
etc.). Structures of models have been analysed quantitatively by means of photogrammetric digital
elevation model reconstruction and semi-automatic fault pattern quantification. In this dataset, we
show the row data and specific elaborations supporting the interpretation of results.

2. List of supplied files
In this dataset we provide the following type of data:

- aseparated synthetic list of provided files.
- movies obtained from high resolution top-view photos acquired during model deformation.
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- input files for FracPaQ software used for semi-automatic fault pattern quantification.
- Digital Elevation Models (DEMs) for each analogue model.
- fully navigable 3D pdf files containing the final deformation stage for each analogue model.

3. Description of provided files
3.1. Movies of model deformation

Movies (supplied as .mp4 files) show the evolution of model deformation, and were created by editing
high-resolution top-view photos (taken using a Canon EOS 1100D reflex camera) acquired with 120
seconds time-steps.

3.2. Input files FracPaQ

For each model, we supply the input file (Fig.1) (.svg format) to be opened with FracPaQ Software
(Healy et al., 2017). This software can be freely downloaded at http://davehealy-
aberdeen.qgithub.io/FracPaQ/, and can be run using MATLAB®. Each input file consists of the
digitized structural pattern of the area of interest, and can be used to quantitatively analyse the
deformation pattern for each model. Models were digitized through Adobe Illustrator® software at the
same magnification in order to avoid data bias.
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Figure 1. Example (Model RP-3) of input file generated for quantitative analysis of structures to be
elaborated by FracPaQ software (Healy et al., 2017).

3.3. 3D Models

We obtained three-dimensional rendering of each models (Fig. 2) (provided as 3D .pdf files) basing
on photogrammetric technique (e.g., Donnadieu et al., 2003) using Agisoft Photoscan® software.
Each 3D model was obtained by photogrammetric interpolation of a minimum of 17 and a maximum
of 28 high-resolution photos (acquired with a Canon EOS 1300D reflex camera).

Figure 2. Example (Model RP-1) of 3D rendering obtained with Agisoft Photoscan® software.
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The procedure for 3D model elaboration is summarized as follow:

- 3D perspective photos acquisition

- photos upload, alignment and consequent genesis of the sparse cloud (tie points)
- genesis of the dense cloud

- interpolation of model mesh

- genesis of model texture

- export of 3D pdf files with model rendering

3.4. DEMs

For each model, we supply a Digital Elevation Model (Fig. 3) (DEM; generated as .tif files). We have
acquired perspective photos of the models to build up a 3D rendering and the consequent interpolated
DEM, following the procedure described above for the creation of 3D models in Photoscan®. DEMs
were interpolated directly from the sparse cloud. The use of markers placed at fixed, and locally geo-
referenced positions on the model setup allowed an easy and equal scaling of all obtained DEMs.

DEM resolution ranges from a minimum of 0.463 mm/pix (Model RP-1) to a maximum of 0.315
mm/pix (Model RP-9) with an average resolution of 0.399 mm/pix.

Figure 3. Example (Model RP-1) of Digital Elevation Model (DEM) generated with Agisoft
Photoscan® software.
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