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The Goal
The purpose of this report is to show the steps followed on the Farim data during leapfrog
sessions in order to properly manage this software from a case study carried out in Guinea
Bissau in the city of Farim.

Introduction
Farim, a town on the Cacheu River in north-central
Guinea-Bissau, a West African country on the
Atlantic coast. Western deposits are distinguished by
a complex evolution of mineralization in an
environment that has shifted from marine to
continental. This alteration has caused the complete
leaching of all the calcite and phosphate enrichment
and occurred during the Late Eocene to earliest
Oligocene. Therefore, there is a phosphate deposit
near the city. Therefore, we used leapfrog software to
know the concentration of minerals in a basin, their
volume and the places where these minerals are
most abundant. This software is very easy to learn and use software, and basic
modeling techniques can be learned quickly. It allows the rapid construction of
conceptual 3D models directly from dispersed drilling and GIS data without the need
to digitize them manually.

PRACTICAL PART: FARIM CASE STUDY (VOLUME OF ORE)
We imported our survey data, lines, points and the river from the GIS data, Maps and
photos setting. This indicates to us, a very flat area, but with some streamlines. Then,
first calculation to make the digital learning model from lines and points, we used the
topography parameter, but we cannot use the river data because it is a polygon.

Figure 1: On the left the city of Farim by google earth and on the right the shape of the city Farim by
leapfrog geo

To import drillhole data, right-click on the Drillhole Data folder and select Import
Drillholes. While waiting for the drilling data which is stored in a collars table, a survey
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table and at least one interval table. Each project can only have one collar file and one
survey table, but multiple interval tables can be imported.
The histogram of p2O5, shows us two groups of low-grade and high-grade data,
usually we have FPA and FPB training. Thus, we have an FPA grade around 30% and
FPB grade around15%. FPA very high grade, the Cover there are some grade because
the separation of classification between cover and FPA. the sequence of top of bottom
is base, cover, FPA and FPB.

FPA
FPB

Figure 2: On the left the histogram of P2O5 and on the right the box plot of P2O5 grouped by description

The geological model is very simple to make because we have different units from
top to bottom. we're going to create the surfaces and the volumes, so we're using the
surface timeline and then we're going to create any surface by erosion because we
have the surface, it was deposition, erosion, and deposition again. The first lithology is
the cover, we should use the contact below, it means we have FPA and FPB contact.
At the FPA we have contact with the basement and the FPB and at the FPB we have
contact with the basement. To complete the 3D model, we need to organize the
lithologies in chronological order. Therefore, the cover contacts are the youngest,
the FPA contacts are the intermediaries, the FPB contacts are the oldest, and the
background lithology is the base.

Figure 3: Geological model
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Converting this geological model to a block model is important, we have the borehole
here, but if we go to geostatistics, the borehole data is very far out. For that, we are
going to create a polygon by hand to limit the drilling area. Below we have a photo of
the block model without the cover and the base, just with FPA and FPB.

Figure 4: Block model

To compare the two representation times and to see more details, we used the
parameter slice to cut the model, which allowed us to see the raster model and the
vector model, the raster model followed the shape.

We noticed a hole during the drilling because in this place we only have FPB units,
that's why we have a hole.
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Below we can notice that there is only one which does not have an FPA unit (yellow
drawn), this may be due to erosion, but we are not sure.

We have the volume as a function of the block whose unit is completed in the raster
model. we also have a volume in the geological model which should be very similar.
we can see the volume of the block on the table below:

PRACTICAL PART: FARIM CASE STUDY (VOLUME OF METALS)
The difference between resources and reserves is when we put the economic values
in order. In our project, we need to create a grade model. In the Farim deposits, the
phosphate is underground, so to extract the phosphate you have to remove the cover,
it means all the blocks are the cover, it has a negative value because it is only an
extension without any advantage in terms of money. The idea of balancing the
reservoir or the ore deposits should be positive because otherwise we will not be
able to open the mine. After that we have the mineral reserves.
First, we calculate the volume of ore and now we will calculate the volume of metal
that will define the values of the deposits. With the estimation we will create a block
model for the formation of grade A and B phosphate.
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Step 1: Formation FPA
The composition is very important our sample of grade, all samples are different in
terms of land, this should be a geostatistical problem. Then we use half a meter of the
composition length.
The variogram is a calculation which shows us the particular continuity of the variable
with the distance. Usually, it is calculated in three directions. Our objective is to find
specific direction where we can see the graphs of variogram very well defined. Usually,
the points of the variograms start at the bottom and increase at the top. when we do
this, we have strong anisotropy with vertical and horizontal variograms.

we can see the representation of the ellipsoid. We see that the vertical is very small
and the horizontal varies by 2 kilometers. This means that if we have a sample in the
middle, that sample is correlated below once inside this image.
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To apply the estimate, we go to the block model we click on to evaluate. Then we can
have the result of the estimate. The high values are closer to red and low values are
closer to blue. This the shape of FPA morphology.

With a cut-off of 25%, this means that we only export 25% by volume. Thus, the average values
increase and the material content decrease because the deposit becomes smaller.

S tep 2: Formation FPB

For FPB, we do the same process as we did with the FPA training, and we find the
result of the estimate:

The high values are closer to red and low values are closer to blue. This the shape of
FPB morphology.
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Step 3: Combination of FPA and FPB training
Here we have three different grade, geological model, grade of A and grade of B. Then,
we have created a new grade which will contain the grade A and grade B. For that we
use the parameter calculated on the block model to create a formula.
𝐹𝑃𝐴𝐹𝑃𝐵 → 𝑖𝑓 (

[𝐺𝑀] = ′𝐹𝑃𝐴′ → [𝐾𝑟, 𝑃2𝑂5 𝑖𝑛 𝐺𝑀: 𝐹𝑃𝐴 ]
) 𝑤𝑖𝑡ℎ 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 → 𝑏𝑙𝑎𝑛𝑘
[𝐺𝑀] = ′𝐹𝑃𝐵′ → [𝐾𝑟, 𝑃2𝑂5 𝑖𝑛 𝐺𝑀: 𝐹𝑃𝐵]

So, we have the picture of the entire deposit.

Tables of totals: Morphology + Grades = Resources evaluation

GM

Volume

Density

Million m³

g/cm³

Mass

Average
Value
FPAFPB

FPA

125

t
% (cut-off 0%)
2,8 350,329,000
26,28

FPB
Total

167
292

2,8 467,187,000
2,8 817,516 000

16,71
20,81

Material
Content
FPAFPB
t
92,058,218
78,076,402
170,134 619
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Tables of totals: Morphology + Grades = Resources evaluation

GM

Average Value

Material
Content

Volume

Density

Mass

FPAFPB

FPAFPB

Million m³

g/cm³

t

% (cut-off 25%)

t

FPA

78

FPB
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Total

88

2,80 219,401,000

29,71

65,194,905

2,80

26,439,000

27,37

7,236,316

2,80 245,840,000

29,46

72,431,221

Just to have the maximum cover to the entire deposit.

GM
Base
Cover
Total

Volume
Million m³
1,1
2,035
3,135

Density
Mass
g/cm³
t
2.80 3,080,941,500
2.80 5,697,254,500
2.80 8,778,196,000

Average Value
FPAFPB
%(cut-off none)
#Invalid
#Invalid
#Invalid

Material Content
FPAFPB
t
#Invalid
#Invalid
#Invalid

In general, it can be said that the average values increase as the cut-off value increases, but
the material content and volume decrease because the FPB data is poor.
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Parametrization curves of resources and reserves (Quantities) as function of
the cut-off grades
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For unit B we have more toned, but we have lower grades, so the tones will decrease
quickly as we increase the cut off.
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For the phosphate we can confirmed that the B is poor data and the cut-off in the B is
still in the lower part.
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Average grade of P2O5 above
cut-off (g/t)
average grade above cut-off (g/t)
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This means that at unit B the gradient is much lower, but we increase the curves, we
have a good A and B grade but a small amount.
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