What is zonal anisotropy?

Anisotropy exists if the structural character of
a mineralization of an ore deposit differs for
different directions. Studying the variography of such
mineralization can help you detect anisotropy.

If the nugget and the sill values of variograms in
different directions are the same but the ranges are
different, then one is dealing with geometric anisotropy.

If the nugget and range of the variograms are
generally the same, but their sills are different in various
directions then one is dealing with zonal anisotropy.
This situation is encountered in deposits in which the
mineralization is layered or stratified (see Picture 1). In
the example of picture 1, variation inside each layer
(horizontal direction) is small (maximum difference
is 5), but along the vertical direction the maximum

difference is 35.
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Picture 1. Vertical section.

Zonal anisotropy is much more difficult to handle
during estimation than geometric anisotropy. Quite
often, combinations of geometric and zonal anisotropy
are encountered and can be very difficult to interpret.
One way to deal with zonal anisotropy is to partition
the data into zones, and analyze each zone separately.

Modeling Zonal Anisotropy

Another way to handle zonal anisotropy is to use
nested variogram structures which is discussed next.

Nested Structure in General

A variogram function can often be modeled by
combining several variogram functions:

g(h) = g, (h) + g,(h) + ... +g (h)

For example, there might be two structures
displayed by a variogram. The first structure may
describe the correlation on a short scale. The second
structure may describe the correlation on a much larger
scale. These two structures can be defined by a nested
variogram model. Nested variograms can also be used
to solve the zonal anisotropy modeling problem of
having to define the same sill values in all directions in

M624V1 (kriging routine).
Example

Table 1 describes three variograms in 3 directions
where zonal anisotropy is detected (assume same
variography along minor and vertical axis for

simplicity):

Spherical

0.1 0.8 350 Spherical
0.1 0.8 350 Spherical
Table 1 Initial (single) variography
(continued on page 9)
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(Zonal Anisotropy continued from page 8)

This information (Table 1) in order to be used in
M624V1 needs to be modified to (Table 2):

Axis Nugget Silll Rangel Sinz Range2 I\::}iel
Heeds tobe ]
Major 0.1 0.6 350 0.8 caleulated Spherical
(hngs ramabier)
Minor 01 06 |Meedsibe | gg 350 | Spherical
Vertical 0.1 0.6 I‘Ic‘fjfjlge? 0.8 330 Spherical

Table 2 Modified (nested) variography

One needs to calculate rangel for minor and vertical
axis as well as range2 for major axis in a way that
new variograms (Table 2) are as close as possible to the
initial ones (Table 1).

In order to do so:
-Start M300V1 (variogram modeling).

-Save initial variograms as overlays (see Picture 2)
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Picture 2 Overlays of single variograms

-Create new nested models trying to match visually
the initial variograms (overlays). Make sure you click
on the nested option from the menu.

For the minor/vertical axis:
Enter nugget (type in 0.1)
Enter a second point (digitize)
Type in a thrid point (0.8 350)
Fix sill to 0.6 and edit model. Adjust rangel so it
fits overlay (see Picture 3).
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Picture 3 Nested minor axis on top of overlay of
single minor axis.

For the major axis:
Enter nugget (type in 0.1)
Type in the second point (0.6 350)
Type in the third point (08.20000)

See Picture 4.

The huge range 20000 is only used so we can form
a nested variogram that matches (mathematically) the
single model. If you want to use the variogram ranges
as an indication for the search distances, you should
still use search distances around the 350 range.
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Picture 4 Nested major axis on top of overlay of
single major axis.

(continued on page 10)
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(Zonal Anisotropy continued from page 9)

The final variogram should now be:

Model & p62401 dat HE B3
Axis Nugget Sill Rangel Sill2 Rangel e File Edit Go
- - ‘ (=] ]ﬁ‘ B E|<)=' ={>‘-§9” Using respanse file : 462401 dat ‘
Major 0.1 0.6 350 0.8 20000 Spherical VARIOGRAM PARAMETERS
Minor 0.1 0.6 341 0.8 350 Spherical
Vertical 0.1 0.6 341 0.8 350 Spherical Single 1st Nested 2nd Nested
. . sPH =] [spH =] | | Hodel type
Table 3 Final (nested) variography = S
0.5 le.2 [ $ill (do not include nugget effect)
The infol‘mation fl‘om Table 3 can now be entered 350 20000 Range along major axis
. s . 341 350 Range along minor axis
in the Krigin procedure (p62401.dat) as in the panel — — S e
shown to the right.
g | =l | &l | &l Type of entry of rotation angles

Notice that the sill needs to be entered in incre- CICHED ol R dER O DR R DS

ments. The direction of the major axis is assumed to be | | | Filename (enter if COORD is selected)
at ) degrees (nO dlp or plunge). Direction major axis (azim) (MEDS,GSLIB)
Plunge Major axis (neg-down) (MEDS, GSLIE)

Dip easterly (neg-=down) (MEDS)
or Third rotation angle (GSLIB)
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