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Abstract Summary

To investigate the lateral variation of the Bouguer anomaly of a zone, we created a code
that calculates the complete Bouguer anomaly of an area of interest and isolates the density
contribution of the anomaly. The results, exported as GeoTIFF files, offer enhanced insights into
subsurface structures and the gravitational effects of mineralogical heterogeneities.

Introduction

This report uses the programming language Python to study the gravitational influence
caused by the differences in density in an area of interest. The process of understanding this
study comes from a thought experiment: “Since in the Bouguer Reduction of a Bouguer
Anomaly we take account of the density, how much does the density contribute to its final
value?” (Fowler, 2005). In this study, we will focus on the Resende Sediment Basin and the
surrounding alkaline intrusions to investigate the Lateral Density-Varied Bouguer Anomaly and
the contribution of different mineralogical compounds to its Bouguer Anomaly.

Method and/or Theory

To compute the Bouguer Anomaly in this work, we’ll use the Python Library “Harmonica”
approach and primarily the function “harmonica.prism_layer” to do our designated task. The
function requires a three-dimensional arrangement of coordinates and gravity data as input and
outputs a grid of regular prisms, with the possibility of data storage, which in this case will be
density and free-air gravity data. Once we have our grid set, we can create a shapefile mask of
the alkaline intrusions in our area of interest and designate which prisms will have and
designate different density values for the prisms that match the inside of the mask, following the
local lithology (Rosa, 2017). The result of processing the prism’s grid and subtracting it from the
free-air gravity data results in a bouguer anomaly, in this case, with the lateral density values
now accounted for.
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Figure 1: Representation of how the layer of prisms is gridded. Extracted
transform21/process-gravity.ipynb at main - fatiando/transform21 - GitHub.
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Figure 2: Maps highlighting the alkaline intrusion: a) Representation of how the code represents
the different densities by applying a shapefile mask. b) Topography map of the area of Interest.

Results

To validate our study, we’ll compare our lateral density variated bouguer anomaly, with a
traditionally computed bouguer anomaly, with constant density crust. Subtracting the traditional
Bouguer Anomaly from the lateral density variated one will result in the difference between
them, dividing again by the traditional Bouguer will result in the percentage difference. Both of
the differences were transformed into Tagged image files (TIFF) for further analysis.
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Figure 4: Map of the Bouguer anomaly with density = 2670 kg/m3.
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Figure 5: Map of the Bouguer anomaly with density = 2530 kg/m3.
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Figure 6: Map of difference between previous Bouguer anomalies.
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Figure 7: Map of percentual difference between Bouguer anomalies.
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Conclusions

By comparing each Bouguer anomaly map, we managed to successfully isolate the
density contribution interfering with the gravity data and express the numerical values of the
anomaly for each point in the designated area.
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