
Modelling Silicification with MultiLoop III 
 
 
Silicification is a process in which silica fills in the voids within a rock, increasing the 
resistivity of the rock since the minerals that usually contribute to the rock’s conductivity 
are replaced by resistive silica.  The phenomenon is often an indication of alteration, and 
in certain regional settings can be associated with gold, uranium and other forms of 
mineralization. 
 
Silicification can be simulated in Multiloop III by applying resistance formulae to the 
increase the resistance of the meshes in areas where the effect of silicification is to be 
simulated.  If a halfspace or a layered medium is to be simulated, the effect of the 
conductive medium can be simulated by stacking a series of horizontal pseudo-infinite 
sheets so as to simulate the effect of a halfspace on the diffusing current systems. The 
quality of the representation will depend on the distance between the meshes.  
 
MultiLoop III specifies mesh properties with resistances, and not resistivities. To 
compute the effective resistivity used by MultiLoop III,  start with the surface resistance, 
r, of a mesh which is the inverse of its conductance, τ. The conductance is defined to be 
the product of conductivity (σ) and thickness (t) of the mesh. The thickness in this case is 
the vertical distance between the meshes. Thus, 
 
r = 1/ σt, 
 
or equivalently, 
 
σ = 1/ rt. 
 
Since the resistance, ρ, is the inverse of conductivity, 
 
ρ = rt. 
 
This last relation says the effective resistance of the halfspace increases as the product of 
the mesh-spacing (t is the distance between the stacked meshes used to represent the 
halfspace) and the resistance of each mesh.  The effect of vertical current flow is not 
accounted for in this model since the meshes are horizontal, but for many purposes, the 
representation should be adequate.  If the mesh separation is too large, the inductance of 
the half-space may be underestimated, increasing the diffusion rate of the currents in 
comparison to that expected from a continuous model 
 
Examples: 
 
In the following, three examples are simulated: the effect of a resistive contact, the effect 
of a resistive (silicified) intrusion and the effect of a resistive stock.  In all three 
examples, the simulation uses a moving loop EM-37 system with a 500 meter square loop 



with a centered vertical dipole receiver.  Standard EM-37 gates are employed with a base 
frequency of 30 Hz.. 
 
The resistivity model consists of four stacked pseudo-infinite meshes that are separated 
by approximately 200 meters.  The background resistance of the meshes is 4-ohms, 
yielding an approximate equivalent resistance of 800 Ω-m.  The resistive silicification  is 
simulated with a resistance of 20-ohms, yielding an approximate equivalent resistance of 
4000 Ω-m.  Clearly, the resistances could be adjusted to pertain to a specific geological 
setting. 
 
In the following examples, profiles with 21 stations over a distance of 2 kilometers were 
simulated.  Each model consisted of approximately 4200 nodes. 
 
 

 
Figure 1: Simulated approximate response(nT/sec) over a contact. The more resistive 
halfspace is illustrated in blue. 
 



 
 
Figure 2: Simulated approximate response (nT/sec) over a circular stock. The more 
resistive stock is illustrated in blue and has a diameter of 600 meters, with a top at a depth 
of 200 meters. This target is easily detectable. 



 
 
 
 
 

 
Figure 3: Simulated approximate response (nT/sec) over a long tabular intrusion. The 
more resistive intrusion is illustrated in blue and has a thickness of 400 meters, with a top 
at a depth of 200 meters.  This target is easily detectable. 


