
Scripts to calculate the Vertical Gravity Gradients response 

of a 3D lithospheric model using spherical coordinates: the 

Caribbean oceanic domain as a case study 
(http://doi.org/10.5880/GFZ.4.5.2019.002) 

1. Licence 

Scripts  

Model input data: 

http://www.gnu.org/licenses/
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2. Citation 

3. Purpose 

4. Description of the geophysical data used in the lithospheric starting model 

4.1 GEBCO 

http://doi.org/10.5880/GFZ.4.5.2019.002
https://doi.org/10.1029/2019GC008340
http://doi.org/10.5880/GFZ.4.5.2019.001
http://www.gebco.net/


4.2 NOAA sediment thickness 

4.3 GEMMA 

4.4 SL2013sv tomography model  

4.5 VGG from EIGEN-6C4 

https://www.ngdc.noaa.gov/mgg/sedthick/data/version2/gmt_netcdf/
http://gocedata.como.polimi.it/
https://schaeffer.ca/tomography/sl2013sv/
http://icgem.gfz-potsdam.de/calcgrid


4.6 Earthquakes from the International Seismological Centre 

http://www.isc.ac.uk/iscbulletin/search/bulletin/


5. Description of folders available in the data repository 



6. Prerequisites  

 

 

 

 

 

 

 

 

 



 

6.1 Setting up Python 

  conda env create –f environment.yml 

  conda activate gomezetal 

  conda deactivate 



7. Workflow 



Step 1: Defining the SM (Starting Model) 



 python GEBCO_bath.py 

Step 2: Assigning density solutions for lithospheric layers 



cd ../Output 

git clone https://github.com/cmeessen/VelocityConversion.git 



 

cd ../Output 

bash Velocity2Density.bash 

 

cd ../Scripts 

python Mantle_3D_density.py

Step 3: Modelling of VGG 





 

 

 

Step 4: Applying Gaussian filter 

min =

2πR/Nmax  ≅ 18 km



Step 5: Calculating VGG residuals 

True False



Step 6: Repeat for all model configurations 

Step 7: Sensitivity analysis: choosing best-fit starting model 

Step 8: Identification of tectonic/terrain boundaries 

Step 9: Inferring the crystalline crust density 



8. Scripts to reproduce the figures of Gomez-García et al. (2019) 

 

 

 

 

 
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