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What is L∞p



üStructural data
üGeological knowledge

Quantitative Modelling of Geological Structures

Structural Map
3D Stratigraphy



1. Poly-deformation:
ÅModel step by step
ÅRestoration approach
ügoing backward in time
ÅFold operator:
ü Si-1 = Fi( S+

i-1 | Pi )

2. Fold characterisation:
ÅStatistics from data
ÅFold Frames
üUsing structural elements
ÅFold Profiles

‼ No deformation simulation
‼ Only geometric relationship
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Implicit Structural Modelling Engine



ÁFold Axis Rotation Angle
ÅFold axis observation
ÅGradient of Y field
ÅIn (axial foliation) XY plane

ÁFold Limb Rotation Angle
ÅFolded foliation observation
ÅGradient of axial foliation (Z field)
ÅLooking down plunge

Implicit Fold Modelling: Quantifying fold geometry locally



Hinge

Limb

Point of inflection?

½ WavelengthPoint of inflection?

Fold geostatistics



Á Interpolate gradient directly instead of angle
Á Use fold wavelength as shape parameter Fold ½ wavelength

Fold geostatistics
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Todays case study
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Fold Geostatistics
Fold Axis S-Plot Fold Axis S-Variogram

Fold Limb S-Plot Fold Limb S-Variogram

Fold frame y coordinate

Fold frame z coordinate

??
(Grose et al., 2017, JSG, In 
Press)



ÁParasitic folds modelled specifying multiple wavelength parameters
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ÁBayesian inference
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ÁPrior distributions:
ÅFourier coefficients – Normal distribution 
ÅWavelength – Normal distribution
ÅUncertainty – Jeffery’s prior (uninformative)
ÁSample from joint posterior distribution using Gaussian likelihood function 

and Markov Chain Monte-Carlo sampler using PyMC2
ÁFind joint posterior distribution for BOTH rotation angles 
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Bayesian Inference for Fitting Fourier Series Fold Geometry Model

+ uncertainty
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Fold axis rotation angle
Fold Axis S-Plot Fold Axis S-Variogram

Wavelength PDF
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Fold Limb Rotation angle

Fold Limb S-Plot Fold Limb S-Variogram

Wavelength PDFs
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Sample models
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Comparing models

Uncertainty in scalar field value Uncertainty in scalar field geometry
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Reducing uncertainty





ÁMeasuring differences
ReferenceFold Modelling Classical Modelling
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Implicit Structural Modelling Engine



ÁS-Plot
ÅCross plot of either fold rotation angles 

and corresponding fold frame coordinate

ÁS-Variogram
ÅSemi-variogram in fold frame of fold 

rotation angles

Fold geostatistics
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Accepted paper to J. 
Structural Geology:  
Structural Data 
Constraints for Implicit 
Modeling of Folds (Grose 
et al.)



(Grose et al., Laurent et al.)

Time-aware Structural Engine:  RBF + Fourrier series



Geological Event Manager

De Kemp et al., Exploration 17



Ogarko 2016

Geological Topology from maps


