


4424139.81 4649314 0 -65 55

4424157.2  4649342.56 0 -76 55
4424010.91 4649548.36 0 -85 55
4424017.54 4649488.14 0 -80 55
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Table 4. Analysis
The analysis table presents the data of the results of the analysis, it considers the number of
drillings, depth, and content in% of elements such as Cu, S, Co, Zn etc.

Dholes Sampled_id From To Thickness Cu Co Zn
83 4 132.4 1335 1.10 0.025 141
84 1 180 181 1.00 0.35  0.0025
84 2 186.3  186.9 0.60 0.27  0.0012
84 3 186.9 1875 0.60 0.91  0.0012
84 4 187.8  188.8 1.00 0.37  0.0012

Once the tables are built, they are also imported from the 3D modeling
program. After importing the database into the modeling program, data control
is performed. Control is a very important process because it can eliminate the
incorrect values in the table and to improve data consistency.

Classic statistics

Once we have collected and controlled the data, we start over the
statistical analysis by also creating the database of the interpretative data. This
process is referred to as analysis of research data or classical analysis.

Histogram
Histogram is another way to present the distribution of evidence value
data. The normal distribution of Cu log in the Munella deposit.

Histogram Cu
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Figure 2 Histogram



Reading the histogram we have the maximum value and minimum
value, average, variance, number of evidence involved, etc. The total number
of samples is 3895, minimum value 0 and maximum value 18, Coeff.of
variation 2, variance 2, standard deviation 2, mean 1, etc.

Cumulative Frequency

Cumulative frequency Cu
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Figure 3 Cumulative Frequency

Determining the upper limit of the balancing cut or upper limit (the
boundary where any value greater than the balancing cut is called an utlier and
is taken into account in calculations as data of equal value to the upper bound
that is also called the threshold. This limit corresponds to +2 sigma or 97.7%.
The same should be done for the lower limit or -2 sigma.

Results by the Wireframing

The purpose of the interpretation and Wireframing is to divide the
domains in the source and provide each of them with their own wireframe
from the geological, spatial and statistical point of view. It should be said that
a domain may consist of one or several wireframes with condition that these
wireframes represent a geological, statistical and spatial environment. 3D
coordinates of the entire source are determined through sample intervals and
the data are used to interpret and perform Wireframing.
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Copper ore bodies built by implicit method
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Figure 4. Ore bodies, galleries, profiles built by implicit method
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Figure 6. The 3D geological model together with the ore bodies of the deposit seen from
above



Figure 7. It shows mineral area and a part of the geological model

Creating a block model

The model should be large enough to cover the full range of input data,
which in most cases consist of one or more wireframes and drilling databases.
To determine the extent of a block-model, set the minimum coordinates of the
starting blocks - the lowest angle, the south-west of the model, and the
maximum block coordinates - the highest angle to the north-east of the model.
This established space is the total area of impact that will be used for
estimating the reserves. The sub-cells are not only helpful for accurate
construction of a 3D grade model for the ore body, but also for identification
of continuous sensitive differences of Cu-grade in a single ore body (Wang,
G., Chen, J., Du, Y., 2007).

To select the size of the block model, we should also consider several
factors, such as:

o The size of the blocks depend on the characteristics of the source
o The size of the forms of bodies

o Type of ore

o Zonality,

o Length of sample analysis

Based on the cross section view of the geometric shape of the bodies
(such as width and height), after some tests, | selected the dimensions of the
blocks: 2m * 2m * 1m as the most suitable size, these dimensions best fit the
space of the bodies.



Selecting the modeling method

Selection of the modeling method, insertion of layers and statistical
complexity can help identify the best approach for the area under study. For
this we rely on the tables and classification systems of ore reserves (Annels,
A.E.1991). First important point is if the geometry is simple or complex,
copper in our case can be classified as simple geometry. (From the statistical
table for copper, type A2, COV = 1.906).

The true value of mineral resources is not known until the shape, size
and other characteristics are determined. Before using the modeling program,
the shape of the body and the size determination was very complicated, it took
more time and tended to be mistaken. Technological development in this field
has provided more reliable accounting methods capable of developing more
accurate models in relatively fast deadlines. However, the exact modeling
basis remains dependent on the quality of the data and the understanding and
interpretation of the model. A variety of algorithms have been developed to
construct such interpolations (Morrison, 1974), e.g., inverse distance
weighting (IDW) (Kane et al., 1982). Interpolation is widely used for both
predictive and visualization purposes in geospatial studies.

Choosing the interpolating method for body building is the first action
we do. The most commonly used methods are classical methods. Classical or
geostatistical methods (Blanchin and Chilés, 1993) have proved their
efficiency when enough data points are known on a relatively simple interface.
We base the creation of the copper body on its geometry. Its geometry is
simple and ideal for creating a 3D model.

Inverse distance weight interpolation method
IDW- Continues to use the simple linear combination of the proof weight
values to estimate the calculation of reserves. It calculates the volumes in the
way they are calculated for spatial continuity and anisotropy.
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Figure 8. Division into blocks of copper bodies
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Figure 9. Division into blocks of copper bodies and their control by longitudinal section.

Conclusion

1. The 3D geological model for copper ore body, based on the
methodology used and the results achieved was established;

2. From the analysis of classical statistics such as: histogram, cumulative

frequency and probability. It turned out that for the element of copper, we have
a normal distribution of data;

3. Based on the results of Histogram and cumulative frequency we can
find the appropriate interpolation method for our ore bodies, for this case we
can choose classical interpolation method or geostatistical interpolation
methods. In this study is used only the Classical interpolation method (IDW);
4. An interrelation database of multiple information for mineralization in
the study area (geology, geophysics, geochemistry, borehole, and cross-
section data) was created;

5. The usage of implicit method of 3D modeling is very helpful for all
new modeler and geologist;

6. This 3D model is applicable in metallic minerals deposits;

7. Resource estimation can be used to determine and define the ore

tonnage and grade of a geological deposit, from the developed block model.

In terms of 3D modeling

v The same model can be used as a basis for calculating mineral reserves.
v With the wireframe module we managed to create copper ore bodies.
v They are powerful tools nowadays that help in a more accurate
presentation of the built model.

v These programs offer quick processing and analyzing data

v Maintain information and provide real-time answers to different

requirements.
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