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Introduction 
 The usefulness of 3D geometric models to better understand geology is now 

well established. In General, very little data is available for modelling in the 

field. 

 

 Geological bodies may have complex geometries derived from a long history 

of structural deformations. 

 

 By taking into account both contact locations and orientation data, coherent 

3D models are constructed using a potential-field method to interpolate 

away from the data. 

 

 Rules derived from the rock relationships between formations allow 

automatic building of the model, and facilitate its refinement and updating. 
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 How to infer the 3D geometry of geological bodies described 

only by sparse data? 

 

 How to take into account structural data measured on outcrops 

or in boreholes? 

 

 How to easily test alternative hypotheses to interpret complex 

geology? 

 



Methodology 
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Potential-field interpolation method 
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 p=(x,y,z) ， T(p)=tk (the potential value)         Scalar function 

 the potential value at m+1 points p0, p1, . . ., pm sampled on the same interface 

 T(pα)-T(p'α)=0，α= 1，...，m, p'α=p0 or pα-1 

 

 The polarised unit vector normal to each structural plane is considered as the 

gradient of the potential field.           pβ= ∂T(p)/∂u 

 

 

 Co-kriging    

 

 Drift function                               m(p)=b0+b1z      
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Taking faults into account 
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 Fault interpolation is performed in the same 

manner as for geological interfaces. 

 

 A useful query with respect to faults is to know 

on which side of the fault is a given point p. 

 

 Faults can be considered as infinite (relative 

to the study area) or finite. 

 

 A fault may also terminate against another 

fault. 
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Generalisation of the modelling method 
by combining multiple potentials 

12 

 (1) the Erode relation allows series to occur and 

truncate, or cut across older ones. 

 

 (2) the Onlap relation enables the series to be 

present only where space is available without 

changing the geometry of the older seriesbe checked 

for pairs of values defining lower and upper surface 

of a layer. 



 Four main sedimentary sequences: Middle Eocene (S1), Upper 

Eocene (S2), Rupelian (S3) and Chattian (S4). 
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 Discussion 
 Various orientation data may be measured in the 

field. But the ones that are considered for the 

model have to be representative of the geological 

interfaces. 

 

 Erode and Onlap can be combined to define other 

relationships to model specific geological bodies, 

such as an intrusion. 

 

 Erode sequence using a polarity directed toward 

the inside of the intrusive body in order to erode 

the existing bedding. 

 

 Onlap sequence to fill the intrusive body. 
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 A boundary between two formations is not 

necessarily assigned to the base or the top of one 

of the two formations if an erosion sequence or a 

hiatus occurred. 

 

 A formation is not encountered in a borehole, 

either the formation was not deposited, or the 

formation was eroded and replaced by a younger 

one. 

 

 Geological pile can be used to assign the correct 

geological interface to drilled interval boundaries in 

a borehole. 
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Conclusion 
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 The method presented is dedicated to 3D geological models building from 

interface points and polarised orientation data. 

 

 Faults can be infinite within the 3D domain, interrelated in a fault network or 

finite. 

 

 Geological rules are defined to model complex geology where formations 

onlap onto or erode another. 

 

 As the geological pile defines the topology of the model,  

one can modify it without changing the data to produce  

alternative interpretations leading to alternative  

geometries. 



Thanks for Listening! 

 

未來可能討

論方向 

17 


