RPD Mapping

Rock property and depth mapping research

Large scale bedrock mapping from
FTMG and TMI surveys
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What is RPD Mapping?

RPD Mapping was developed to turn full tensor magnetic
gradient (FTMG) and total magnetic intensity (TMI) surveys
into large scale, 3D magnetic geology maps of the bedrock
surface. The process creates both a model and an
attributed point dataset suitable for use in mapping and GIS
software. The model can be used in ModelVision for
further refinement of important geological targets.

It is not a voxel model. RPD Mapping builds a segment
model of the bedrock surface where every anomaly on
every line above a specified threshold has an associated
segment. Each segment becomes part of a constraining
geological model that plays an important role during
inversion to ensure coherency and continuity of the
geological units. The segment model has 3D attributes
which make it suitable for 3D visualisation and importantly,
the whole model is always visible because it does not
require the use of isosurfaces to segment the model.
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created by the Al expert system with a much smaller

subset being used for most exploration applications.
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asSl adzNb k: ¢ab DIAS Airborne is operating commercial FTMG surveys, and
there is an increasing interest in tools to interpret the data.
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resolution TMI surveys.
TMI to FTMG Conversion

¢al u 2 CFq’l\/% (Bta can be generated from TMI surveys using a special
- : suite of Filters in ModelVision. The Depth Module also uses
the FTMG data in QuickDepth where a complete set of
tensor line data and grids is produced automatically during the
data preparation stage and saves many manual steps. Of
course, the measured tensor will contain significantly better
data for the cross line components for the same line spacing
and flying height. This advantage improves even further in low
field inclinations and rugged terrain.
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2 0 Ojnterpretation by geologists. We tested the unconformity
1, 2 0 o model dominance on tensor data with the Bzz results shown in
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Why does the unconformity dominate?

The magnetic bedrock unconformity provides an important
geological constraint for building large scale rock property and
depth models. Truncated, dipping formations generate the
largest anomalies and this structural style is common in many
Paleozoic, Proterozoic and Archean terranes. Deeper
magnetic units must have much higher susceptibilities before
they dominate the shallower anomalies. This example from
the Cloncurry region shows first vertical derivative and RTP
images that highlight the unconformity surface over a depth
range from outcrop to > 1 km. There are very few instances
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The first vertical derivative of TMI is similar to the Bzz tensor
component and is used extensively for geological map

the ModelVision crossection display. The initial model starts
at a depth of 200 m below the magnetic sensor with a depth
extent of 10,000 m. New models were created with depth
extents of 1,000, 500 and 200 and we inverted the models
against the original 10,000 m model data. Only magnetic
susceptibility changed in each inversion where the RMS shows
only small changes for each extent. Where the depth extent

of 200 m matches the distance from the sensor to the
unconformity, the RMS of the residual difference curve is just
5.2%. This demonstrates that the tensor data is focused on a
thin sliver of rocks immediately beneath the unconformity and
is also a useful proxy for a geological map of the unconformity.
The Bzz tensor component is shown in the track above the
model and the top track shows the residual Bzz anomaly at the
same scale. The shallower penetration of the tensor and FVD
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