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Introduction

This User manual describes the tools and functionalities of MapWizard software. MapWizard
consists of a graphical user interface (Ul) main window and separate tools to carry out various
tasks during an assessment. The main window and each tool are described in a separate chapter
of this manual.

Installation and requirements

MapWizard is installed simply by running the Windows installer. Please see the separate
installation guide included in the MapWizard distribution package. MapWizard tools are coded
using the R, Python and C# programming languages. MapWizard comes with its own internal R
(version 3.6.3). The user does not have to install R in order to be able to run MapWizard.
However, the internal R cannot be run outside of MapWizard.

Although MapWizard reads and writes spatial data files, it cannot be used to view such files.
Separate GIS software is needed to view and process spatial data files.

The MapWizard distribution package contains a dataset that can be used to test the MapWizard
tools. In addition to this, a larger data package is available for testing MapWizard MPM tools at
https://github.com/gtkfi/demodata.

Naming conventions

The following conventions are used throughout this User Manual.

<ProjectRoot>: The root folder for the assessment project, selected when the project
is created.
<DepositModels>: The root folder for deposit models permanently saved by MapWizard.

These models can be read by MapWizard and reused in various
assessment projects.

<ID>: Identification code for a permissive tract, given by the user in the
Tract delineation tool.

<GivenName>: Folder with a name given by the user

InputParameter: Names of input parameters and radio buttons the user can interact

with are shown in bold font

an Institute of Innovation and
the Horizon 2020, the EU 6
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2. General functionality

e Anassessment project is always related to a mineral deposit type

e Descriptive model tool and Grade-Tonnage model tool can be used to generate several
models, but eventually one descriptive model and one grade-tonnage model have to be
selected using the Result window. The selected models will be used in the Monte Carlo
simulations and they can be included reports generated by the Reporting tool.

e The results produced by each tool (excluding the assessment report tool) can be used by
other tools. As one tool can produce several alternative results depending on the input
parameter values, it is important that the user eventually selects one result to be used in
the assessment. This is done by selecting the required result using the Result window.

e An assessment project can contain several permissive tracts. Each tract must be defined
using the Tract delineation tool. This can be done either by just giving the tract
boundaries to the tool as a shapefile, or by creating the tract using the Tract delineation
tool. The tool creates a subfolder for each tract in folder
<ProjectRoot>/TractDelineation/Tracts/.

e A Dummy tract is created automatically by MapWizard on startup. This temporary tract
can be used in various tests that are not necessarily meant to be saved.

e The Undiscovered deposits tool, Monte Carlo simulation tool and Economic filter tool
work on one permissive tract at the time. The Aggregate results tool works on several
tracts and the Reporting tool can work on one or several tracts. All these tools must be
given the name(s) of the tract(s) for which data will be processed. This is done by
selecting from a drop-down menu, which is based on the subfolders under
<ProjectRoot>/TractDelineation/Tracts/.

e Inthe Result window, double-clicking on a graph will open it in Windows default graphics
viewing program. However, if the figure is left open in the viewing software, MapWizard
might not be able to process it later in the process. It is advisable to close the graphics
viewing program before continuing the MapWizard run.
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3. MapWizard main window

MapWizard software consists of a set of tools to perform an assessment of undiscovered mineral
resources. The user interface displays the tools along the left margin of the window in an intuitive
order to support the flow of the assessment process. When MapWizard is started, it opens the
main window where the user can set some parameters in the Settings menu, open an existing
MapWizard project or create a new project. A project covers the whole assessment process from
the selection of deposit models to the reporting of results. MapWizard requires that a project is
active when running the tools.

Map Wizard 121 fsettings | = DO X
€

Descriptive Model

Status: @ Word document Text file New
Last Run: 2.12.20 19:48:08 al

Grade-Tonnage model Field char: #
Status: @
Last Run: Never SubField char: &

Tract delineation - -
Status: & Select text file: | C\MapWizard Demo\F|r|

Last Run: Never

- - Save output in separate folder? s @No
Undiscovered deposits P P b h

Status: @

Last Run: 30.11.20 13:28:25
Tract: TRExpQ3

Monte Carlo simulation
Status: @

Last Run: 30.11.20 13:34:11
Tract: TRExpO1

Field:

MODEL NAME

Economic filter
Status: @ Field related info:
Last Run: 30.11.20 17:04:01
Tract: TRExpO1

DESCRIPTIVE MODEL FOR OROGENIC GOLD DEPOSITS

Aggregate tract results

Status: @
Last Run: 30.11.20 13:36:01

Reporting
Status: @
_lostRumNever ST -

Project:  Final 01.MAPW

3.1. Settings

File paths

R path: During MapWizard installation, R software (version 3.6.3) is installed in a subfolder of the
MapWizard program root folder. The R path shows the location.

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 8
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Deposit models

Root path for DepositModels: Deposit models created by MapWizard tools can be stored
permanently for use in subsequent assessments. The user can define the location where the
folder “DepositModels” will be created. MapWizard will save individual models in subfolders
under this folder.

Deposit type

Name of deposit type: MapWizard requires that each assessment project is associated with a
certain deposit type, which is usually given when the project is created. The user can change the
deposit type associated with the active project using this setting.

Open project

Open an existing MapWizard project file (*.MAPW). The user can browse to the location of the
project folder.

New project

Create a new assessment project. “Project location” indicates the folder in which the new project
folder will be created, and “Project name” is the name of the folder to be created. MapWizard
tools will place their results into subfolders in the project folder. “Deposit type” indicates the
mineral deposit type that is being assessed in the project.

Show log

The Show log tab at the bottom of the screen can be clicked to reveal and hide a log file
containing information of the status of the software.

Output

MapWizard output is placed in two locations. A new project is created in folder <ProjectRoot>,
which is located in the folder given by the user when creating the project (“Project location”).
Deposit models created by MapWizard tools can be stored permanently in folder
<DepositModels>, which is created in the location given by the user in Settings/Deposit models.

an Institute of Innovation and
the Horizon 2020, the EU 9
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The following output is created by MapWizard main window:

e <Project>.MAPW

* Project setting file, where <Project> is the name given to the project by the

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 10
Framework Programme for Research and Innovation



eit

4.

4.1.

RawlVViaterials

Connecting matters

Input window

Word document tab

Select Word document file

Allows the user to give the path to a complete descriptive model in Microsoft Word file format
(.docx). When the tool is run and the “Word document” input option is selected, the tool will
copy the selected file to the <ProjectRoot>\DescModel\SelectedResult folder and select the
model for further use.

Map Wizard 1.2.1

Descriptive Model

Status: @
Last Run: Never

Grade-Tonnage model

Status: @
Last Run: Never

Tract delineation

Status: @
Last Run: Never

Undiscovered deposits

Status: @
Last Run: Never
Tract: not run

Monte Carlo simulation

Status: @
Last Run: Never
Tract: not run

Economic filter
Status: @

Last Run: Never
Tract: not run

Aggregate tract results

Status: @
Last Run: Never

Reporting
Status: @
Last Run: Never

Project  Guide.MAPW

Descriptive model tool

Input Result
Word document Text file New

The Descriptive model tool reads in or creates a summary descriptive model for a mineral deposit
type and allows the user to edit and save the modified model.

& Settings

Select Word document file: i Select File

Selected file will not be shown
in Results tab, and it will Run Tool
automatically become the

selected result for the
Reporting tool.

' Show log h

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 1 1
Framework Programme for Research and Innovation
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Text file tab

Select text file

Allows the user to give the path to a text file containing the descriptive model. Each heading in
the file must begin and end with the character “#”. Each subheading in the file must begin and
end with the character “1”. After the file is selected, the tool reads it and displays its contents in
separate fields, the contents of which can be edited interactively.

Map Wizard 121

Descriptive Model

Status: @
Last Run: 3.12.20 10:12

Grade-Tonnage model

Status: @
Last Run: Never

Tract delineation

Status: @
Last Run: Never

Undiscovered deposits

Status: @
Last Run: Never
Tract: not run

Monte Carlo simulation

Status: @
Last Run: Never
Tract: not run

Economic filter
Status: @

Last Run: Never
Tract: not run

Aggregate tract results

Status: @
Last Run: Never

Reporting
Status: @
Last Run: Never

4 8 Show log »

& Settings

Input Result
Word document Text file New
Field char: #
SubField char: &
Select text file: |C:\MapWizard Demo\Tesi
Save output in separate folder? ¥eb | No

Type model name

Field:
MODEL NAME

Field related info:

DESCRIPTIVE MODEL OF VOLCANOGENIC MASSIVE SULPHIDE (VMS)

Project  Guide.MAPW

Save output in separate folder?
If “Yes”, the tool saves the descriptive model file in a specified subfolder when the Run tool

button is clicked.

Run tool

Saves the (possibly modified) model in Microsoft Word (.docx) and text format.

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 1 2

Framework Programme for Research and Innovation
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New tab

+ Add new field
Adds text boxes for a new title field and corresponding text. Text can be entered interactively in
these text boxes.

Map Wizard 121 ¥ Settings

Descriptive Model Input  Result

Status: @ Word document Text file New

Last Run: 3.12.20 10:12 -
Grade-Tonnage model Save output in separate folder? W Mo

Status: @

Last Run: Never Type model name

Tract delineation

Status: @
Last Run: Never - Delete All Fields Save (Run Tool)

Undiscovered deposits

Status: @
Last Run: Never
Tract: not run

Monte Carlo simulation S AdENEW I
Status: @

Last Run: Never

Tract: not run Field:

Economic filter

Status: @ . . : .
Lact Run: Never Field related info (SubField char: &):

Tract: not run

Aggregate tract results

Status: @
Last Run: Never

Reporting
Status: ©
Last Run: Never 4 " Show log L4

Project:  Guide.MAPW

Save output in separate folder?
If “Yes”, the tool saves the descriptive model file in a specified subfolder when the “Run tool”
button is clicked.

Run tool
Saves the created model in Microsoft Word (.docx) and text format.

4.2. Result window

The saved descriptive models can be viewed in the Result window.

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 1 3
Framework Programme for Research and Innovation
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Map Wizard 121 ¥ Settings

Descriptive Model Input  Result

Status: @ Click on the field name
Last Run: 3.12.20 10:18 to see its contents

Grade-Tonnage model

Status: @
Last Run: Never

DESCRIPTIVE MODEL OF VOLCANOGENIC MASSIVE S

Tract delineation [EQDIEL [TALSIE

Status: © ,
Last Run: Never O Switch O

Undiscovered deposits

Status: @

Last Run: Never Author list

Tract: not run

Monte Carlo simulation [0 Switch []

Status: @
Last Run: Never
Tract: not run APPROXIMATE SYNONYMS

Economic filter

Status: o [1 Switch []
Last Run: Never
Tract: not run

Aggregate tract results SLALSEAY DI FILEY
Status: @

Last Run: Never O Switch O
Reporting

Status: @

Last Run: Never GENERAL REFERENCE

Project:  Guide.MAPW

Select model

Select the model to be used in this assessment from a list of models created by or input in the
tool. The model must be selected to make its inclusion in the Tract report possible. A descriptive
name must be given to the selected model.

Save model for further use?
If yes, the selected model is saved permanently for use in other assessment projects using the
name given.

4.3. Output
The tool saves the created descriptive model in Microsoft Word (.docx) and text format in
<ProjectRoot>\DescModel folder, or if a separate folder was selected, in
<ProjectRoot>\DescModel\<GivenName>.
The model selected for use in the assessment is copied to folder
<ProjectRoot>\DescModel\SelectedResult.
This activity has received funding from the European Institute of Innovation and
- Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 14
Framework Programme for Research and Innovation



eit

RawlViaterials

Connecting matters

If a model is saved permanently for use in other assessments, it is placed in
<DepositModels>\Descriptive\<GivenName>, where <DepositModels> is the name of the root
folder in which permanently saved deposit models are placed, given by the user in MapWizard
settings.

The following output is produced by the tool:

descriptive_input_params.json
e Input parameters used in running the tool
e DescriptiveModel(Chars).txt
e The model as a text file, containing the field and subfield control characters
e DescriptiveModel.txt
e The model as a text file
e DescriptiveModel(docx).docx

¢ The model in Microsoft Word format

from the European Institute of Innovation and 15
ropean Uni under the Horizon 2020, the EU
esearch and Innovation
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Grade-Tonnage model tool

The Grade-Tonnage model tool estimates probability density functions (pdf) for ore tonnage and
metal grade data or metal tonnage data of well-known deposits input by the user. The tool
provides summary statistics and plots of the data and estimated probability distributions and
saves the distribution probability density function(s) for use in Monte Carlo simulation. Several
probability density functions can be created in consequent runs using different combinations of
input parameters, and the final model to be used can be selected among these and saved
permanently for further use in other assessments. The tool is based on and uses the R functions
of the USGS software MapMark4 (Ellefsen 2017a,b, Shapiro 2018).

Functioning of the tool

If a data file is given to the tool, it will estimate independent probability distributions of the ore
tonnage and metal grade values, a joint probability distribution of the ore tonnage and metal
grade values, or a probability distribution of metal tonnage values in the data file. If a path to an
existing grade-tonnage model or a metal tonnage model created previously by the Grade-
Tonnage tool is given, the tool displays the model summary tables and graphs and stores the
model for further use in the active project by the Monte Carlo simulation tool.

Ore and metal tonnages in the input data file are first transformed with the natural logarithm,
and the pdf is developed for the transformed tonnages. There are two choices for the pdf, a
normal distribution and a kernel density estimate. For the normal distribution, the mean and
standard deviation are estimated with the sample mean and sample standard deviation. For the
kernel density estimate, the kernel is Gaussian. For both choices, random samples are drawn and
then transformed with exponentiation, yielding random samples of tonnage. These random
samples implicitly define the pdf for the tonnage.

Metal grades in the input data file are first transformed using the isometric log-ratio
transformation to avoid problems involved in calculations using compositional data. A standard
pdf is developed for the transformed grades. There are two choices for the pdf. One choice is the
multivariate normal distribution, for which the mean vector and covariance matrix are estimated
with the sample mean vector and sample covariance matrix. The other choice is a multivariate
kernel density estimate, for which the kernel is Gaussian. For both choices, random samples are
drawn and then transformed with the inverse isometric log-ratio transformation, yielding random
samples of mineral resource and gangue grades. These random samples implicitly define the
probability distribution for the mineral resource and gangue grades.

) 16



eit

5.2.

RawlVViaterials

Connecting matters

The tool outputs the summary results and plots of the estimation and stores these results as well
as the estimated pdfs as R objects. The user can store several estimated models. This makes it
easier to compare the effects of various options on the estimated pdfs. After the trials, the final
model is selected and saved for use by the Monte Carlo simulation tool. The model can also be
saved permanently for further use in subsequent assessment projects.

Input window

Select input data
Select the nature of the input data. The alternatives are “Grade-Tonnage”, “Metal tonnage” and
“Existing Model”.

Map Wizard 121 $settings | = O X
€

Descriptive Model Input  Result

Status: @

Last Run: 3.12.20 10:18 . N
Select input data Select Data

Grade-Tonnage model

Status: @ Select tools to be executed Grade Tonnage Joint Grade-Tonnage
Last Run: Never

Tract delineation Grade seed 1

Status: @
Last Run: Never

Tonnage seed 2

Undiscovered deposits Pdf type normal -
Status: @

Last Run: Never Truncated FALSE -
Tract: not run

Monte Carlo simulation Random samples 1000000

Status: @ S
Last Run: Never Save output in separate folder? @& No

Tract: not run

Subfolder name

Economic filter

Status: ©

e
Aggregate tract results

Status: @
Last Run: Never

Reporting
Status: @
Last Run: Never " Showlog |

Project:  Guide. MAPW

Grade-Tonnage or Metal tonnage

Selecting one of these options lets the user to browse to the location of the file containing ore
tonnage and metal grade data or contained metal tonnage data for well-known deposits. These
data will be used in the construction of the grade-tonnage or metal tonnage model. The tool
supports files in CSV format. The structure of the data files is described below.

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 17
Framework Programme for Research and Innovation
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A grade-tonnage data file contains information of ore tonnage and grades of one or more metals
in well-known mineral deposits of a certain type. The first six lines of a grade-tonnage data file are
given below as an example. The file is in CSV format, but here the columns are separated by
spaces for clarity.

ID Name Ore Cu Au
DeplID1 DepNamel 10000000 0.45 0.000055
DeplD2 DepName2 27000000 0.38 0.000047
DeplD3 DepName3 1178000 0.77 0.000089
DeplD4 DepName4 12340000 0.52 0.000061
DeplD5 DepName5 7560000 0.85 0.000034

The first two columns are unique identifiers for the individual deposits in the data set. These
identifiers are not used by the Grade-Tonnage model tool. The first two columns can be given any
name. In the example above, the first column is each deposit’s ID, and the second column is each
deposit’s name. The next columns provide the deposit data. The third column should be named
“Ore”, and it must list the ore tonnage in metric tons. All tonnages must be positive, no zero or
negative values are permitted. The remaining columns contain the commodity grades in percent
units. The column headings for these columns should be the commodity abbreviations without
percentage signs. Missing grades are not permitted, and all grades must be between 0 and 100;
they cannot equal 0 or 100.

A metal tonnage data file contains information of contained tonnage of one metal in well-known
mineral deposits of a certain type. The first six lines of a metal tonnage data file are given below
as an example. The file is in CSV format, but here the columns are separated by spaces for clarity.

ID Name u
DepID1 DepNamel 15.85
DeplD2 DepName?2 27.05
DeplID3 DepName3 34.55
DeplD4 DepName4 20.91
DeplID5 DepName5 29.10

18
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The first two columns are similar as those in a grade-tonnage data file (see above). The third
column lists the amount of contained metal in the deposit in metric tons. The column heading for
the third column should be the commodity abbreviation. All values must be positive, missing or
zero values are not permitted. Further columns after column three are ignored.

Existing model
Selecting this option lets the user to browse to the folder containing a grade-tonnage or metal
tonnage model previously created by MapWizard Grade-Tonnage model tool.

Select tools to be executed

Select whether a probability density function (pdf) should be estimated for only ore tonnage or
metal grade(s), or both. In these cases, the generated grade and tonnage probability distributions
are independent of each other. For metal tonnage data, only the “Tonnage” option can be
selected. Selecting “Joint Grade-Tonnage” causes a joint probability distribution of tonnage and
grades to be generated, which takes into consideration the correlation between ore tonnage and
metal grades in the input data.

Grade seed
Seed value to be used in random number generation when estimating the grade pdf.

e Default: 1

Tonnage seed
Seed value to be used in random number generation when estimating the tonnage pdf.

e Default: 2

Pdf type

Type of the probability density function (pdf) to be estimated for the grade and/or tonnage data.
The alternatives are normal and kde. The default alternative is normal, which is a normal pdf. The
alternative is a kernel density estimate (Hastie et al. 2009, Shalizi 2016), for which the kernel is
Gaussian. As a guideline, when there are less than roughly 50 well-known deposits in the grade-
tonnage or metal tonnage data file, the normal pdf should be selected. With more than roughly
50 well-known deposits in the data file, the kernel density estimate pdf could be selected. It is
advisable to check the pdfs generated with both methods.

e Default: normal

Truncated
This parameter specifies whether the estimated pdf is truncated at the lowest and highest data
values in the grade-tonnage or metal tonnage data file.

e Default: FALSE
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Random samples

Number of random samples generated when estimating summary statistics for the pdfs. This
should be a large number to ensure precise summary statistics.

e Default: 1,000,000

Save output in separate folder?
If “Yes”, the generated model will be stored in a separate folder. This is useful when the user
wants to compare the effects of the various input options on the produced model.

Result window

The summary results and plots of the most recent estimation run are shown in the “Result”

window.

Map Wizard 1.2.1

Descriptive Model
Status: @

Last Run: 3.12.20 10:18
Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58

Tract delineation

Status: @
Last Run: Never

Undiscovered deposits

Status: ©
Last Run: Never
Tract: not run

Monte Carlo simulation
Status: ©

Last Run: Never
Tract: not run

Economic filter

Status: @
Last Run: Never
Tract: not run

Aggregate tract results

Status: ©
Last Run: Never

Reporting
Status: ©
Last Run: Never

Input Result

Tonnage summary

Joint Grade-Tonnage plot

Grade plot Grade summary Tonnage plot
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Select model

Select the model to be used in the Monte Carlo simulation from a list of models created by the

tool.
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Save model for further use?
This allows the user to save the selected model permanently for further use in other assessments.
A saved model can be read by the Grade-Tonnage model tool in another project.

Grade plot tab

Displays histograms and cumulative distribution functions that are calculated from the probability
density function representing the grades.

Grade summary tab

Displays summary statistics for the grades and a comparison of the pdfs representing the grades
and the actual grades in the model dataset.

Tonnage plot tab

Displays the probability density function that represents the ore tonnage in an undiscovered
deposit and the corresponding cumulative distribution function.

Tonnage summary tab

Displays summary statistics for the tonnage and a comparison of the pdf representing the
tonnage and the actual tonnages in the model dataset.

Joint Grade-Tonnage plot

Displays a matrix of scatterplots of simulated grade and tonnage values on which the estimated
joint probability density functions are based. The simulated values are displayed in red and the
actual input data values are displayed in black.

Output

The tool saves the created grade-tonnage model in <ProjectRoot>\GTModel folder, or if a
separate folder was selected, in <ProjectRoot>\GTModel\<GivenName>.

The model selected for use in the assessment is copied to folder
<ProjectRoot>\GTModel\SelectedResult.

This activity has received funding from the European Institute of Innovation and
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If a model is saved permanently for use in other assessments, it is placed in
<DepositModels>\GradeTonnage\<GivenName>, where <DepositModels> is the name of the root
folder in which permanently saved deposit models are placed, given by the user in MapWizard
settings.

The following output is produced by the tool:

e GradeTonnage_input_params.json
e Input parameters used in running the tool
e GT_InputFile.csv

e A CSVfile containing the ore tonnage and metal grade data or metal tonnage
data used as input in the estimation of the probability density functions

e tonnage_summary.txt

¢ Atext file containing summary statistics for the ore tonnage or metal tonnage
data and the estimated probability density function

e tonnage_plot.jpeg

e Ajpeg file containing a plot of the estimated ore tonnage or metal tonnage
pdf and data

e tonnage_plot.tiff

e A high-resolution tiff file containing a plot of the estimated ore tonnage or
metal tonnage pdf and data

e tonnage_plot.eps

e An eps file containing a plot of the estimated ore tonnage or metal tonnage
pdf and data

e tonnage.rds
e An R object file containing the estimated ore tonnage or metal tonnage pdf
e grade_summary.txt

e Text file containing summary statistics for the metal grade data and the
estimated probability density functions

e grade plot.jpeg
e Ajpegfile containing a plot of the estimated metal grade pdfs and data

e grade_plot.tiff

e A high-resolution tiff file containing a plot of the estimated metal grade pdfs
and data
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e grade_plot.eps

e An encapsulated postscript file containing a plot of the estimated metal
grade pdfs and data

e grade.rds
e An R object file containing the estimated metal grade pdfs
e tongrade_plot.jpeg

e Ajpeg file containing a scatterplot matrix of the estimated joint tonnage-
grade pdfs and data

e tongrade_plot.tiff

¢ A high-resolution tiff file containing a scatterplot matrix of the estimated joint
tonnage-grade pdfs and data

e tongrade_ plot.eps

e An encapsulated postscript file containing a scatterplot matrix of the
estimated joint tonnage-grade pdfs and data

e tongrade.rds

An R object file containing the estimated joint grade-tonnage pdfs
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Tract delineation tool

Tract delineation tool creates permissive tracts using mineral prospectivity modelling methods.
The tracts are saved as GIS shapefiles.

Functioning of the tool

There are two processes in the tool: Tract delineation and tract classification. In the first, the user
can either input the tract as a shapefile, or create it interactively using either Fuzzy logic of
Weights of evidence method. In both methods, a delineation raster is first created using selected
evidence rasters. After this, the tract boundaries are defined in the ‘Delineate tract’ process
based on the score values of the created delineation raster. The delineated tract is saved in
<ProjectRoot>\TractDelineation\Tracts\TR<ID>. Other tools read the tract names from this folder
structure. The following tools depend on the existence of the tracts created by the Tract
delineation tool: Undiscovered deposits tool, Monte Carlo simulation tool, Economic filter tool,
Reporting tool and Aggregate tract results tool.

In the classification process, the user can classify the tract based on prospectivity (or some other
criterion). The user first selects the tract, and the tool reads the tract boundary from the tract
folder. The user can then either input the path to a raster to be used in the classification process,
or create the raster using either Fuzzy logic or Weights of evidence.

GIS file formats and requirements

All input GIS raster files should be in Erdas Imagine (.img), GeoTIFF or Esri grid format and all GIS
vector files should be in shapefile (.shp) format. In additions to these formats, the Create/Fuzzy
process also accepts Jpeg2000 (.jp2) format.

It is very important that all the GIS data layers input to the tool have the same coordinate system
and exactly the same dimensions.
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Input window

Delineation tab
Input tract polygon subtab

Path to tract polygon
Path to a polygon containing tract boundaries.

Explanation for the tract:
Explanation of the tract being input as a shapefile.

ID for the tract
ID for the tract that is being input as a shapefile.

Save
Creates a folder for the tract and saves the shapefile in it.

Create / Fuzzy subtab

Input evidence rasters

All evidence layer rasters to be combined in one or more rounds using fuzzy logic operators. The
rasters have to be fuzzified, i.e., the fuzzy membership functions must have been determined
before importing the rasters in MapWizard.

Rasters to be combined
Select the rasters to be combined in the present combination round. The evidence rasters can be
combined in one or several rounds or steps.

Fuzzy overlay type
The fuzzy operator to be used in combining the evidence rasters.

Gamma value
Value of the gamma operator, if Gamma is selected as the operator.

Split number N
Allows to split the raster in N parts that are processed separately. This can save time for large
rasters (more that 500 MB).

Output file name
Name of the resulting combination raster.
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Map Wizard 1.2.3

Descriptive Model

Status: @
Last Run: 4.12.20 11:21:47

Grade-Tonnage model
Status:; @

Last Run: 3.12.20 10:58:52
Tract delineation

Status: @
Last Run: 4.12.20 17:04

Undiscovered deposits

Status: ©
Last Run: Never
Tract: not run

Monte Carlo simulation

Status: ©
Last Run: Never
Tract: not run

Economic filter

o Settings

Input Result
Delineation

Input tract polygon

Classification

Create / Woft Delineate tract

Input evidence rasters ‘Select evidence rasters|

Rasters to be combined ‘Select rasters to combine|

Explanation of rasters:

Fuzzy overlay type:
Gamma value:
Split number N: L

Qutput filename: DelRasterFZ06

+  is last round

Last round:

Folder for classification raster:

Status: @
Last Run: 4.12.20 09:06:05 Run Fuzzy
Tract:

Aggregate tract results

Status: ©
Last Run: Never

Reporting
Status: @
Last Run: Never

(« Show log

Project  Guide.MAPW

Last round
Indicates the last round of combining evidence layer rasters. This produces the final prospectivity
raster.

Folder for saving delineation raster
Name of the folder in which the final delineation raster will be saved.

Create / WofE subtab

Evidence rasters
Rasters to be used as evidence layers. The rasters must be discretised, i.e., they can only contain
a limited number of discrete values.

Explanation of evidence rasters
Explanations for the rasters.
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Type of weights table

The types of weights table for each input raster separated by commas. Possible values are
descending, ascending, categorical and unique, and they can be abbreviated as D, A, Cand U,
respectively.

Map Wizard 1.2.1
(-

QSeﬂings - B X

Descriptive Model

Status: @
Last Run: 3.12.20 10:18

Classification
Create / Fuzzy

Delineation
Input tract polygon

Create / WofE Delineate tract

Select input rasters

Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58

Evidence rasters

Tract delineation

Status: @
Last Run: Never

Explanation of evidence rasters:

Type of weights table

(Descending/Ascending/Categorial/Unique separated by commas, for example: D.D.A)}

Unit area (km2):

Undiscovered deposits
Status: ©

Last Run: Never

Tract: not run Confidence level:

Monte Carlo simulation

Status: © Mask polygon: Select mask|
Last Run: Never
Tract: not run | . ¢ < ol
— Explanation of mask polygon:
Economic filter P Povys
Status: @ Training points: Select training points|

Last Run: Never
Tract: not run

Aggregate tract results Explanation of training points:

Status: ©

Lact Run: Never Folder for saving delineation raster:

Reporting
Status: ©
Last Run: Never

Run WofE

AT,
Show log | -

Project  Guide.MAPW

Unit area
The unit area is given in square kilometres and it is used as the counting unit for area
measurements. It cannot be smaller than the cell size of the evidence rasters.

Confidence level

Confidence level of the studentized contrast. The contrast is the difference between the weights,
and it is an overall measure of spatial association between the training points and the evidence
layer. Value 2 is suggested as a default.

Mask
A polygon or raster layer defining the limits of the area for which the weights of evidence analysis
is performed.

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU
Framework Programme for Research and Innovation
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Training points
Training points used to calculate the weights and associated statistics. These should be given as a
shape file.

Explanation of training points
Training points used to calculate the weights and associated statistics. These should be given as a
shape file.

Folder for saving delineation raster
Name of the folder in which the final delineation raster will be saved.

Delineation raster

The path to the raster to be used as the starting point in the delineation of the permissive tract.
This can be the delineation raster created in the Fuzzy logic or Weights of evidence process
described above, but it can also be a raster created by other means.

Tract boundary values
Up to 5 prospectivity score values separated by commas, to be tested as tract boundary values.
The values should be between 0 and 1.

ID for this permissive tract
Identification code for the delineated tract is given here. This ID identifies the tract throughout
the rest of the assessment process.

Select evidence raster file

Select a raster on which the tested tract boundaries will be plotted for viewing. This can be any of
the evidence layers used in the generation of the prospectivity raster, or it can be some other
raster. For example, it might be useful to plot the generated tract boundaries on a lithological
map.

Generate boundaries
Generates a masked prospectivity raster corresponding to each given boundary value. Only
prospectivity score values higher than the given boundary values are shown. Plots of the

generated tract candidates are listed below the Generate boundaries button. Double-clicking on
a PDF file name on the list opens the file in the operating system default PDF viewer. The masked
prospectivity raster plotted on the selected evidence layer raster is produced as a PDF file in
folder <ProjectRoot\TractDelineation\Delineation\temp. If none of the tested value produces an
acceptable result, the user can give another set of boundary values and click on the Generate
boundaries button again.
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Delete boundaries
Clear the list of previously generated tract boundary files by deleting the files.

Map Wizard 1.2.1 ¥ Settings

Descriptive Model Input  Result
Status: @ Delineation Classification
Last Run: 3.12.20 10:18:23 Input tract polygon Create / Fuzzy Create / WofE Delineate tract
Grade-Tonnage model
Status: © Delineation raster: Select delineation raster
Last Run: 3.12.20 10:58:52
Tract delineation CAMapWizardDemo\Final_07\TractDelineation\Delineatiom\DelineationRasters\DelRasterWofEl
Status: @ < I —— b
Last Run: 3.12.20 16:17
- - Tract boundary values: 0.006
Undiscovered deposits
Status: © ID for this permissive tract: WofE0z
Last Run: Never
Tract: not run |Se|ect evidence raster ﬁle|

Monte Carlo simulation Ch\Workspace\MAPWPS\ViPyArea\GIS\Data\Rasters\FuzzylnputFiles\PermLithol.img

Status: @

s e
Economic filter de\TractDelineation\Delineation\temp\DelineationRaster_0.0006.pdf
Status: © de\TractDelineation\Delineation\temp\DelineationRaster_0.006.pdf
Last Run: Mever 1 |

Tract: not run Select tract boundary

Aggregate tract results
Status: © Minimum polygon area (km2): 0
Last Run: Never

Reporting

Status: © ation\temp\WofE02\DelineationPolygons_0.006_unCleaned_km2.pdf
Last Run: Never

Project  Guide.MAPW

Select tract boundary

This button only appears after the Generate boundaries button has been clicked. The user can
click on one of the listed tract boundary files and then select it by clicking on the Select tract
boundary button. The selected raster is polygonised along the borders, i.e., a polygon shape file is
created where the polygons represent tract boundaries. A frequency distribution of polygon
areas in the generated polygon layer is generated as well as summary statistics for the polygon
areas.

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 30
Framework Programme for Research and Innovation



eit

RawlViaterials

Connecting matters

Minimum polygon area (km?)

This only appears after the Select tract boundary button has been pressed. The generated
polygon set representing the permissive tract often contains a large number of small isolated
polygons. The user can clean the tract to some extent by erasing polygons smaller than a limiting
area given in the “Minimum polygon area (km2)” input field.

Clean tract

Erases the polygons smaller than the given limit. The produced cleaned tract is listed as a PDF file
below the Clean tract button. Bouble-clicking on it opens the PDF file in operating system default
PDF viewer. Several rounds of cleaning can be run by giving consequently larger areas in the
“Minimum polygon area (km2)” field and clicking the Clean tract button.

Save tract
The final permissive tract is saved by selecting the corresponding PDF file from the list of cleaned
files and clicking on the Save tract button. Output file locations are given in chapter 6.4. Output.
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Classification process tab
Classification main subtab

Tract ID
ID of the tract to be classified. The ID is selected from the drop-down list.

Raster to classify
This can be the raster produced by the delineation process described above, but it can also be
any other raster. There are three alternatives:

Select raster
Browse to the location of the raster file to be classified

Create / Fuzzy
Run the Fuzzy process to create a raster to be classified. This will open the Create
classification fuzzy subtab. The Fuzzy process is identical to the Delineation Create / Fuzzy
process. When the process is completed the created raster is automatically selected as
the raster to be classified.

Create / WofE
Run the WofE process to create a raster to be classified. This will open the Create
classification wofe subtab. The WofE process is identical to the Delineation Create / WofE
process. When the process is completed the created raster is automatically selected as
the raster to be classified.

Number of classes
The number of classes to generate. The number should be between 1 and 10.
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Map Wizard 1.21

Descriptive Model Input  Result

Status: @ Delineation Classification

Last Run: 3.12.20 10:18:23 Classification main Create classification fuzzy Create classification wofe
Grade-Tonnage model )

Status:; @ Tract id: TRWofED2 -

Last Run: 3.12.20 10:58:52

Tract delineation Raster to classify:

Status: @

CAMapWizardDemo\Guide\TractDelineation\Classification\ClassificationRasters\PostProb.tif
Last Run: 3.12.20 16:59

Undiscovered deposits Number of classes: 3
Status: ©
Last Run: Never
Tract: not run .
. . Raster min/max values: 9.38727316679433E-06 / 0.0
Monte Carlo simulation
Status: © Treshold Values: 0.00202138582729579,0.00403338438142479
Last Run: Never Classification 1D: oz

Tract: not run

de\TractDelineation\Classification\Temp\ClassificationRaster CL3.pdf]

Status: @
Last Run: Never
Tract: not run

Aggregate tract results

Status: ©
Last Run: Never

Reporting
Status: @
Last Run: Never " Showlog |

Project  Guide. MAPW

Calculate threshold values

This produces equally spaced threshold values that divide the input raster values into the number
of classes given above. The threshold values are displayed in the “Threshold values” text box.
Minimum and maximum values of the input raster are also displayed.

Threshold values
The threshold values in the text box can be modified before running the classification process.

Classification ID
Identification for the classification run.

Classify

Produces a raster consisting of the required number of classes, coded from one to the required
number of classes. The classified raster is listed on screen. A new classification run can be
initiated by giving a new number of classes and/or new threshold values.

This activity has received funding from the European Institute of Innovation and
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Select classification
The result of the classification can be accepted by selecting it from the list and clicking on this
button.

6.4. Result window

Show results in filesystem

Opens file explorer in the folder where the files produced by the selected Tract delineation tool
process have been placed. Some of the produced results are saved in pdf format, but to view all
the produced raster and polygon files, GIS software is required.

6.5. Output

The tool parameter file is placed in <ProjectRoot>\TractDelineation.

e permissive_tract_input_params.json
e Input parameters used in running the tool

Output of the Tract delineation tool processes is placed in corresponding subfolders of
<ProjectRoot>\TractDelineation.

Delineation Create / Fuzzy process

The following files are produced by the Fuzzy process.
In folder <ProjectRoot>\TractDelineation\Delineation\Fuzzy\EvidenceData:

e Input evidence rasters and intermediate combinations of evidence rasters
e FuzzyParameter.json
e Parameters for the Fuzzy process
In folder <ProjectRoot>\TractDelineation\Delineation\DelineationRasters\<GivenName>, where
<GivenName> is folder name given by the user
e Final delineation raster
e FuzzyRasterExplanation.txt
e Explanation of the Fuzzy process parameters
e Jogfile.txt

e Alog of the Fuzzy process
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All raster files produced by the Fuzzy process are of type .tif and follow the naming convention
<GivenName>.tif, where <GivenName> is the file name given by the user.

Delineation Create / WofE process

The following files are produced by the WofE process.
In folder <ProjectRoot>\TractDelineation\Delineation\WofE\EvidenceData:

e Input evidence rasters
e WofeParameterWeights.json
e Parameters for the calculate weights process
e WofeParameterResponse.json
e Parametersfor the calculate response process
In folder <ProjectRoot>TractDelineation\Delineation\DelineationRasters\<GivenName>, where
<GivenName> is folder name given by the user:
e PostProb.tif
e The posterior probability raster
e Confidence.tif

e Araster showing the confidence that the reported posterior probability is not
zero. This is the posterior probability divided by the total standard deviation,
an approximate Student T test.

e StdDev.tif

e Araster with the standard deviation due to the weights. If there is no missing
data, this is also the total standard deviation for the response raster.

e Ndv.tif
e Araster containing the no data value mask

e <layerName>_ weight_table.json files, one for each evidence layer used, where
<LayerName> is the name of the input evidence layer in question

e Weights tables for the input evidence layers
e WofERasterExplanation.txt

e Explanation for the wofe process parameters
e Jogfile.log

e Alog of the WofE process
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Delineation process

The delineation process produces a set of files for each given delineation raster boundary value
<val>. The files are stored in <ProjectRoot>\TractDelineation\Delineation\temp. Among the files
are:
e DelineationRaster_<val>.img
e Prospectivity raster where values smaller than <val> are masked
e DelineationRaster_<val>.img.aux.xml
e Statistics for the DelineationRaster_<val>.img values
¢ DelineationRaster_<val>.pdf
e The raster as a pdf file
¢ BoundariesOnEvidence_<val>.pdf

e DelineationRaster_<val>.img plotted on the selected evidence raster layer for
viewing

When a tract boundary value is selected, the delineation process produces a set of files for the
selected delineation raster boundary value <val>. The files are stored in
<ProjectRoot>\TractDelineation\Delineation\temp. Among the files are:
e DelineationPolygons_<val>.shp
e DelineationRaster_<val>.img polygonised into a polygon layer
e DelineationPolygons_<val>.shp_dist.pdf
e Frequency distribution of polygon areas in the polygon layer
e DelineationPolygons_<val>.shp_stats.txt
e Summary statistics for the polygon areas in the polygon layer
After the final delineation raster has been cleaned, the resulting tract is saved in folder
<ProjectRoot>\TractDelineation\Tracts\<ID>, where <ID> is the identification code given by the
user for the delineated tract. The files include:
e DelineationExplanation.txt
e Explanation of the whole delineation process
¢ DelineationRaster.img
e The original delineation raster

¢ DelineationRasterExplanation.txt
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e Explanation of data and parameters used in the construction of the
delineation raster

e DelineationRaster_<val>.img

¢ The delineation raster where values smaller than the selected threshold value
<val> are masked

e DelineationRaster_<val>.img.aux.xml
e Statistics for the DelineationRaster_<val>.img values
e DelineationPolygons_<val>_ stats.txt

e Atext file containing summary statistics for the polygon areas in the
Delineation polygon layer

e DelineationPolygons_<val>_cdf.pdf

e A pdf file containing a cumulative frequency distribution of polygon areas in
the Delineation polygon layer

e TR<ID>.shp and associated files

e Ashapefile containing the delineated tract based on the cleaned delineation
polygon layer

e TR<ID>.pdf
e A pdf file showing the delineated tract
e TR<ID>_stats.txt

e Atext file containing summary statistics for the polygon areas in the
Delineation polygon layer

e TR<ID> cdf.pdf

e A pdf file containing a cumulative frequency distribution of polygon areas in
the tract polygon layer

Classification process

The classification process produces a classified prospectivity raster in folder
<ProjectRoot>\TractDelineation\Classification\Temp:
¢ MaskedRaster<ID>.img, where <ID> is the Tract ID
e Selected classification raster masked by the tract boundaries
¢ MaskedRaster<ID>.img.aux.xml

e Statistics for the MaskedRaster<ID>.img raster values
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e MaskedRaster<|D>.pdf
¢ MaskedRaster<ID>.img raster as a pdf file

e (ClassificationRaster_<CLID>.img, where <CLID> is the ID for the classification run given by

the user
e Raster classified into chosen number of classes
e (lassificationRaster_<CLID>.img.aux.xml
e Statistics for the ClassificationRaster_<CLID>.img raster values
e C(lassificationRaster_<CLID>.pdf
e (ClassificationRaster_<CLID>.img raster as a pdf file
The selected final classified raster is saved in folder <ProjectRoot>\TractDelineation\Tracts\<ID>,
where <ID> is the identification code given by the user for the delineated tract:
e TR<ID>_<CLID>.img, where <CLID> is the classification ID given by the user
e The classified raster masked by the tract boundary
e TR<ID> <CLID>.img.aux.xml
e Statistics for the TR<ID>_<CLID>.img raster values
e TR<ID> <CLID>.pdf
e TR<ID> <CLID>.img raster as a pdf file
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Undiscovered deposits tool

The Undiscovered deposits tool estimates a probability mass function (pmf) for the number of
undiscovered deposits that might exist within a permissive tract. The tool provides summary
statistics and plots of the input data and estimated probability distribution, and saves the
distribution probability mass function for use in Monte Carlo simulation. The tool is based on and
uses the R functions of USGS MapMark4 (Ellefsen 2017a,b, Shapiro 2018) and Eminers (Root et al.
1992, Duval 2012) software. The algorithm used by the MARK3 process is given in Appendix 2 of
Singer and Menzie (2010).

Functioning of the tool

The tool supports the expert estimation method of assessing the number of undiscovered
deposits. It uses the expert estimates of the number of deposits at several levels of confidence as
the starting point of the probability mass function estimation. The tool has the option to use an
existing deposit density model as a guideline in the expert estimation of the number of
undiscovered deposits.

Three different types of probability mass functions (pmf) can be estimated: Negative binomial,
non-parametric (MARK3) and custom. For negative binomial pmf calculation, the estimated
numbers of each expert are used as input. The MARK3 option estimates an empirical probability
mass function using a non-parametric method. For this option, only one set of estimated
numbers of deposits at various confidence levels is used. The custom option can be used to input
a custom probability mass function. This is represented by a list of deposit numbers and
corresponding probabilities.

An estimate of the number of undiscovered deposits is always connected to a permissive tract.
The tool requires that a tract is selected before it can be run.

Input window

Deposit density tab

The Deposit density tool estimates the number of deposits that might exist at 90, 50 and 10 per
cent confidence within a permissive tract having a specific geographic area. The tool uses
published global deposit density models in the estimation: General model (Singer 2018),
porphyry copper (Singer 2018), VMS (Mosier et al. 2007), podiform chromite (Singer & Kouda
2011). The global models are based on the number of existing deposits in well-known and
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explored permissive tracts. The deposit specific density models are basically linear regression
equations of the number of deposits against the area of the permissive tract, using logarithmic
values. The general density model relates the number of deposits to the area of the tract and the
median tonnage of the deposit type.

The tool takes as input the model type, the median tonnage of the deposit type being estimated,
the area of the permissive tract and the number of known deposits in the tract. It calculates the
median estimate of the number of undiscovered deposits and the 90 and 10 percent prediction
limits for the estimate. The results are shown on the output window and stored in a text file. A
graph displaying the global data, the regression line (median estimate) and the prediction
boundaries is also shown and stored.

Map Wizard 12 3 Settings | = O %
&
Descriptive Model - Input  Result
Status: @ Deposit Density Negative binomial MARK3 Custom
Last Run: 4.12.20 11:21:47
Grade-Tonnage model Tract id: TRWofEQ? .
Status: @
Last Run: 3.12.20 10:58:52 Model:

Tract delineation
Status: @ Median tonnage (Mt): 40

Last Run: Never

. . 2): 10000
Undiscovered deposits Tract area (km °):

Status: @
Last Run: 5.12.20 10:45

Tract: TRWofE03
Monte Carlo simulation

Status: @
Last Run: Never
Tract: not run

Number of known deposits: 2

- " Show leg A

Tract ID
ID of the permissive tract for which the number of deposits is estimated is selected from a
drop-down list.

Model

Selects the deposit density model to use. Models for four deposit types are available:
Volcanogenic massive sulphide deposits (VMS), porphyry copper deposits (PorCu), podiform
chromite (PodiformCr) and a general model (General).

Median tonnage (Mt)
Median tonnage of the deposit type in million metric tons. This is only relevant for the General
model.

This activity has received funding from the European Institute of Innovation and
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Tract area
Surface area of the permissive tract in square kilometres.

Number of known deposits

The number of well-known deposits of the assessed deposit type within the permissive tract. This
should be the number of deposits that occur within the boundaries of the tract and are included
in the grade-tonnage model.

The Negative binomial option estimates a negative binomial probability mass function for the
number-of-deposits estimates.

Tract ID
ID of the permissive tract for which the estimate is carried out. This variable is selected using the
drop-down list.

Estimator ID
Identifier for the assessment team member producing the number-of-deposits estimate.

Weight for estimator’s estimates

Weight associated with the estimate. The weight controls the extent to which the estimates of a
specific team member affect the calculated probability mass function. The weight must be
positive. Negative or zero values are prohibited. For most assessment team members, the weight
should be 1, which is the standard value. For an expert, the weight could be greater than 1, and
for a novice, a weight less than 1 could be used.

N90, N50, N10

The N9O value represents the estimated number of undiscovered deposits at a probability of
0.90. This probability is often called an “elicitation percentile of 90” among assessment
geoscientists. The N50 and N10 values are analogous and represent the estimated number of
undiscovered deposits at elicitation percentiles of 50 and 10.
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Map Wizard 123 settings | = O X
&
Descriptive Model Input  Result
Status: © Deposit Density Negative binomial MARK3 Custom
Last Run: 4.12.20 11:21:47 -
Grade-Tonnage model Tract id: TRWofE04 -
Status: @ Estimator ID: Estimator 5

Last Run: 3.12.20 10:58:52

Tract delineation Weight for estimator's estimates: 1

Status: @ N90: 4
Last Run: 4.12.20 17:04

. i N50: E
Undiscovered deposits
Status: © N10: 1
Last Run: Never
Tract: not run

Monte Carlo simulation -

Status: © Mame, Weight,N90,N50,N10
Estimator 114317
Last Run: Never Estimator 2,13,7,12
Tract: not run Estimator 3,139,153
o Estimator 4,14,10,22
Economic filter Estimator 514,816
Status: @
Last Run: 4.12.20 09:06:05
Tract:

Aggregate tract results

Status: @

Last Run: Never Explanations for the expert estimates for the number of deposits:
Reporti ng Explanations of the experts’ numbers

Status: ©

Last Run: Never

Save output in separate folder? @ ves No

Expert group 1

Add

Adds the values in the interactively filled input fields above it in the summary input field below.
The values for the parameters Estimator ID, Weight, N90, N50 and N10 can be added
interactively for each expert one at the time using the corresponding input fields, or they can be
typed or pasted directly in the summary input text field below the Add button. In the latter case,
each row must contain all the five variables listed in the header row at the top of the summary
input text field, separated by commas.

Explanations for the expert estimates for the number of deposits
The rationale and explanations for the numbers given by each expert can be input in the text box.
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Save output in separate folder?

If “Yes”, the output of the probability mass function estimation will be saved in a separate folder.
If several rounds of estimates are carried out it is advisable to save each estimate in its own
folder.

MARKS3 tab

The MARK3 option estimates an empirical probability mass function using a non-parametric
method previously used in USGS Eminers software. The algorithm is given in appendix 2 of Singer
and Menzie (2010).

Map Wizard 1.2.3 ¥ Settings

Descriptive Model Input  Result

Status: © Deposit Density Negative binomial MARK3 Custom
Last Run: 4.12.20 11:21:47 . -
Tract id: TRWofE04 M

Grade-Tonnage model
Status: N 90: 4

Last Run: 3.12.20 10:58:52 N 50: 8
Tract delineation N 10- 15
Status: @ ’

Last Run: 4.12.20 17:04 N 5: o

Undiscovered deposits N 1: 50

Status: @

Last Run: 4.12.20 19:56 )
Tract: TRWofE04 Explanations for the numbers:

Monte Carlo simulation Explanations for the estimates

Status: ©
Last Run: Never
Tract: not run

Economic filter

Status: @
Last Run: 4.12.20 09:06:05
Tract:

Aggregate tract results

Status: ©
Last Run: Never Expert group 2

h -

Save output in separate folder? @ Yes No

Reporting
Status: @
Last Run: Never

(© Show log

Project  Guide.MAPW

Tract ID
ID of the permissive tract for which the estimate is carried out. This variable is selected using the
drop-down list.
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N90, N50, N10, N5, N1

The N90 value represents the estimated number of undiscovered deposits at a probability of
0.90. This probability is often called an “elicitation percentile of 90” among assessment
geoscientists. The N50, N10, N5 and N1 values are analogous and represent the estimated
number of undiscovered deposits at elicitation percentiles of 50, 10, 5 and 1.

Explanations for the numbers
The rationale and explanations for the numbers can be input in the text box.

Save output in separate folder?
If “Yes”, the output of the probability mass function estimation will be saved in a separate folder.

The Custom option can be used to input a custom probability mass function. This is represented
by a list of deposit numbers and corresponding probabilities.

Tract ID
ID of the permissive tract for which the estimate is carried out. This variable is selected using the
drop-down list.

Number of deposits
Number of undiscovered deposits.

Probability
Probability corresponding to the given number of deposits.

Add

Add the given number of deposits — probability pair in the summary text box below. All number-
probability pairs can be typed or pasted directly in the summary text box. The list should begin
with zero deposits and the number of deposits should increase downwards.

Explanations for the numbers
The rationale and explanations for the numbers can be input in the text box.

Save output in separate folder?
If “Yes”, the output of the probability mass function estimation will be saved in a separate folder.
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Map Wizard 123 ¥ Settings

Descriptive Model Input  Result

Status: © Deposit Density Negative binomial MARK3 Custom
Last Run: 4.12.20 11:21:47

Grade Tonnage model Custom values for the number of deposits and the corresponding probabilility i

Status:; @

Last Run: 3.12.20 10:58:52 Tract id: TRWofE02 "
Tract delineation Number of deposits: 1
Status: © Probability: 005
Last Run: Never
Undiscovered deposits
Status: ©
Last Run: 4.12.20 19:56:43
Tract: TRWofE04
Monte Carlo simulation -
Status: © N deposits, Prabability
Last Run: Never 00.001
. 1,005
Tract: not run 201
P 3015
Economic filter 1027
Status: @ 5022
. . 6012
Last Run: 4.12.20 09:06:05 70,08
Tract: 80,008
9,001

Aggregate tract results

Status: @

Last Run: Never Explanation for the custom function

Reportin
StaF;us: Og Explanations for the numbErsi
Last Run: Never
Save output in separate folder? @ ves No

Expert 3 estimation

7.3. Result window

Select result
Select a specific probability mass function for the number of undiscovered deposits to be used in
the Monte Carlo simulation. The function must be selected even if only one method was used.

This activity has received funding from the European Institute of Innovation and
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Deposit Density Summary tab

The tab contains the results of the estimation using the selected deposit density model: Number
of deposits at 10%, 50% and 90% confidence level. Input parameters are also listed.

Map Wizard 1.2.3 £ Settings

Descriptive Model B | Input  Result
Status: @ . . . .
Last Run: 4.12.20 11:21:47 Deposit Density Summary  Deposit Density Plot - Summary  Plot

Grade-Tonnage model
Status: @ Number of undiscovered
Last Run: 3.12.20 10:58:52 deposits Confidence

Tract delineation 14 10%

Status: © 5 50%
Last Run: Never
90%

Undiscovered deposits

Status: @ ]

Last Run: 4.12.20 19:56:43 Model: General

Tract: TRWofEQ04 Median deposit tonnage (Mt): 40

Monte Carlo simulation Tract area (km2): 10000

Status: © Number of known deposits: 2

Last Run: Never ‘ '
Tract: not run . /m\

Project  Guide.MAPW

Deposit Density Plot tab

The plot displays the data from well-known permissive tracts used in the deposit density model.
In case of specific deposit types, number of deposits within a permissive tract is plotted against
area of the tract. For the general model number of deposits is plotted against a function of tract
area and median tonnage of the deposit type. A regression line and 10% and 90% prediction
limits are plotted on the data.
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Map Wizard 123

Descriptive Model = Input  Result
Status: @ . . . .
Last Run: 4.12.20 11:21:47 Deposit Density Summary Deposit Density Plot Summary Plot
Grade-Tonnage model General deposit density (Singer 2017)
Status: @ Select Result
Last Run: 3.12.20 10:58:52 10000 = =
Tract delineation - i 1 | ———
Status: ©
Last Run: Never 1000 et - ———— ey ® All deposit types
Undiscovered deposits —— HH e o B B B = EEi  Bodifarm chromite
Status: @ b r T i ® Cyprus m. sulfide
Last Run: 5.12.20 10:16 @ 1 ® kuroko m. sulfide
2 100 2 L
Tract: TRWofE02 5 = == — ® Porphyry copper
. . - =5 = ;
Monte Carlo simulation = e —H @ Climax porphyry Mo
Status: @ 5 | 2 1 & Franciscan Mn
Last Run: Never -E 10 L] - | ® CubanMn
Tract: not run S = = = low sulfide qtz-gold
e = = — ] . Pl Id

Economic filter Al
Status: © ® Tungsten vein

) [l —r (90% canfidence)
Last Run: 4.12.20 09:06:05 1 — = —— = R At e
Tract: —— —— (All deposit types)

i [ ——Power (10% confidence)

Aggregate tract results // P |
Status: @ 01
Last Run: Never 01 1 10 100 1000
Reporting (10°0-770)* (MEDTONS ©227) ¥ (AREA491)
Status: @
Last Run: Never - " Show log Y

Project  Guide. MAPW

Summary tab

The summary tab displays summary statistics for the probability mass functions estimated for the
number of undiscovered deposits using the negative binomial, MARK3 or custom option.

Map Wizard 1.2.3

b

Descriptive Model

Status: @
Last Run: 4.12.20 11:21:47

Input Result

Deposit Density Summary Deposit Density Plot

Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58:52

Summary of the pmf for the number of undiscovered de
within the permissive tracts.

Tract delineation

Status: @
Last Run: Never

Type: NegBinomial

Mean: 9.49622

Variance: 21.0269

Standard deviation: 4.58551

Mode: 8

Smallest number of deposits in the pmf: 0
Largest number of deposits in the pmf: 29
Information entropy: 2.89417

Undiscovered deposits

Status: @
Last Run: 5.12.20 10:16
Tract: TRWofE02

Monte Carlo simulation

Status: @
Last Run: Never
Tract: not run

|« I

Economic filter Show log

H Select Result

B B R R R

Plot

»

Project  Guide.MAPW
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Plot tab

The plot tab displays a plot of the probability mass function estimated using the negative

binomial, MARK3 or custom option. In case of the negative binomial option, also a corresponding

cumulative distribution is plotted.

Map Wizard 1.2.3
&

Descriptive Model

Status: @
Last Run: 4,12.20 11:21:47

Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58:52

x

Tract delineation
Status: ©

Last Run: Never
Undiscovered deposits

Status: @
Last Run: 5.12.20 10:16
Tract: TRWofE02

Monte Carlo simulation

Status: @
Last Run: Never
Tract: not run

Economic filter
Status: ©

Last Run: 4.12.20 09:06:05
Tract:

Aggregate tract results

Status: ©
Last Run: Never

Reporting
Status: ©
Last Run: Never

7.4.
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Output

a’Seﬂings - B
Input Result
Deposit Density Summary Deposit Density Plot Summary Plot
A 8.
Select Result
100
Q2
¥ Q-
90 w0
0.075 .
20050 E "
= 2 5 Q.
iTE_l
0.025
‘ } 10 sl -
sl Mlm,.. : -

0 10

20

Mumber of undiscovered deposits

30

10

30

Number of undiscovered deposits

i Show log K

Output of the tool is in subfolders under <ProjectRoot>\UndiscDep\TR<ID>, where <ID> is the ID

of the permissive tract for which the number of deposits is estimated.
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Deposit Density output

Output of the Deposit Density option is stored in folder
<ProjectRoot>\UndiscDep\TR<ID>\Densmodel, where

The following output is produced:

e <Model> results.txt

e Atextfile containing summary results of the density model estimate.
<Model> is one of General, PorphyryCu, VMS or PodiformCr.

e Plot_<Model>.jpeg

e Ajpegfile containing a plot of the global model used; data points and
regression and prediction lines.

Negative binomial, MARK3 and Custom output

Output of these options is stored in folder <ProjectRoot>\UndiscDep\TR<ID>\<Method> or in
folder <ProjectRoot>\UndiscDep\TR<ID>\<Method>\<GivenName>, where <Method> is one of
NegativeBinomial, MARK3 or Custom and <GivenName> is the optional folder name given by the
user. Once the user has selected the probability mass function (pmf) to be used in Monte Carlo
simulation, the selected result for the tract is copied to
<ProjectRoot>\UndiscDep\TR<ID>\SelectedResult

The following output is produced by the tool:

e undiscovered_deposits_input_params.json

e Parameters used to run the tool
e Summary.txt

e Atext file containing summary results of the run
e Plot.jpeg

e Ajpegfile containing a plot of the estimated pmf. For the negative binomial
option, the corresponding cumulative distribution function is also plotted
together with the expert estimates.

e Plot.tiff
e A high-resolution tiff file containing the same plot as the jpeg file.

e Plot.eps

e Anencapsulated postscript file containing the same plot as the jpeg file.
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e 0oPMF.rds

e An R object containing the estimated pmf for further use by the Monte Carlo
simulation tool.

e TractPmf.csv

e Acsv file containing a list of undiscovered deposit estimates and
corresponding probabilities, based on the estimated pmf. This file can be
used be the Aggregate results tool.

e nDepEst.csv, nDepEstMiddle.csv, nDepEstCustom.csv
e Acsv file containing the input to the tool
e EstRationale.txt

e Atext file containing the explanations for the input numbers
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Monte Carlo simulation tool

The Monte Carlo simulation tool produces a set of simulated undiscovered deposits and a
probabilistic estimate of the amount of undiscovered mineral resources contained by these
deposits. The tool provides summary statistics and plots of the estimated metal endowments.
The tool is based on and uses the R functions of the USGS software MapMark4 (Ellefsen 2017a,b,
Shapiro 2018).

Functioning of the tool

The tool uses the probability mass function estimated for the number of undiscovered deposits
within a permissive tract by the Undiscovered deposits tool together with the probability density
functions estimated for ore tonnage and metal grades, or for metal tonnage, by the Grade-
Tonnage model tool. It creates a large number (default 20,000 simulation rounds) of simulated
undiscovered deposits and calculates their metal contents. It produces summary statistics and
plots of the results, as well as a csv file containing all the simulated deposits.

If a probability density function (pdf) was created separately for ore tonnage and metal grades by
the Grade-Tonnage model tool, then both pdfs must be input to the Monte Carlo simulation tool.
If a joint grade-tonnage pdf was created, then only it is used as input to the Monte Carlo
simulation tool. If a metal tonnage pdf was created, then only it is used as input to the tool.

Input window

Tract ID
ID of the permissive tract for which the simulation is run. The ID is selected from a drop-down
list of tract IDs.

Grade probability density function
Location of the R object (grade.rds) produced by the Grade-Tonnage model tool. The object
contains the estimated probability density functions of metal grades.

Tonnage probability density function
Location of the R object (tonnage.rds) produced by the Grade-Tonnage model tool. The object
contains the estimated probability density function of ore or metal tonnage.
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Map Wizard 12.3
€

Descriptive Model

Status: @
Last Run: 4.12.20 11:21:47

-

Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58:52

Tract delineation

Status: @
Last Run: Never

Undiscovered deposits

Status: @
Last Run: 5.12.20 10:45
Tract: TRWofE03

Monte Carlo simulation

Status: @
Last Run: Never
Tract: not run

Economic filter
Status: ©

Last Run: 4.12.20 09:06:05
Tract:

Input Result

Tract id:

Grade probability density function:

Tonnage probability density function:

Joint Grade-Tonnage density function:

Number of deposits probability mass
function:

Save output in separate folder?

" Show log R

o Settings | = O X

TRWefE02 -

Select grade pd
Select tonnage pd

|Se|ect joint grade-tonnage pdfl

|Se|ect number of deposits pmfl

@Yes Mo

Name of subfolder

Project:  Guide. MAPW

Joint Grade-Tonnage probability density function
Location of the R object (tongrade.rds) produced by the Grade-Tonnage model tool. The object
contains the estimated joint probability density function of ore grade(s) and metal tonnage.

Number of deposits probability mass function
Location of the R object (oPmf.rds) produced by the Undiscovered deposits tool. The object
contains the estimated probability mass function of the number of undiscovered deposits.

Save output in a separate folder?
If “Yes”, the output of the Monte Carlo simulation run is saved in a given folder. This makes it
possible to save and compare the results of several runs.
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8.3. Result window

Summary tab

The summary tab contains a summary table of the Monte Carlo simulation results. The table lists
the estimated undiscovered resources at several levels of probability. It also contains a
comparison between statistics estimated from the multivariate pdf and statistics from analytic

formulas.
Map Wizard 12.3 settings | = O X
€
Descriptive Model Input  Result
Status: @ Summary Total Marginals Simulated deposits

Last Run: 4.12.20 11:21:47

summary of the pdf for the total ore and resource tonnages in -
Grade-Tonnage model Y p &

all undiscovered deposits within the permissive tract.
Status:e® . Select Result
Last Run: 3.12.20 10:58:52

Tract delineation

Q.05 Q0.1 0.25 06.5 00.75 Q0.9 0_0.95 Mean P() P(>Mean)

Status: © Ore 3.12e+06 6.00e+06 1.43e+07 3.232+07 6.600+07 1.272+08 1.91e+08 59100000 0.0023  ©.287
Last Run: Never Cu 1.30e+04 3.03e+04 1.01e+05 3.21e+B5 0.48e+d5 2.48e+06 4.66e+06 1310000 0.0023  0.188
Undiscovered deposits In  8.83e+04 1.76e+05 4.67e+85 1.17e+06 2.72e+06 5.76e+06 9.34e+06 2660000 0.6023  0.256
Status: Pb  7.13e+03 1.88e+04 7.300+04 2.56e+B5 8.056+05 2.71e+06 5.53e+06 1510000 0.0023  0.166
aws: @ AU 6.08e-81 1.52e+00 6.24e+00 2.44e+01 8.61e+01 2.83e+02 6.15e+02 191 ©.0023  ©0.142
Last Run: 5.12.20 10:43 Ag  5.05e+01 1.37e+02 5.69e+02 2.43e+03 9.07e+03 3.25¢+04 7.56e+04 27700 0.0023  ©0.114

Tract: TRWofEO3

Monte Carlo simulation
Status: @ Explanation

Last Run: 5.12.20 11:09 "Q_@.85" is the ©.85 quantile, "Q_©.1" is the 0.1 quantile, and so on.
Tract: TRWofEO2 "Mean” is the arithmetic mean. "P(@)" is probability of zero tonnage.
"P(>Mean)" is probability that the tonnage exceeds the arithmetic mean.

Economic filter

5] ¥ L 0 e
Last Run:?mz.zo 09:06:05 Comparison between statistics estimated from the multivariate
Tract: pdf and statistics from analytic formulas.
Aggregate tract results Mean vectors
Status: © pdf Formula
Last Run: Never Ore 5910000 58600000
. Cu 1316060 1410000
Reporting In 2660000 2670000
Status: © Pb 1510000 1460000
Last Run: Never AU 191 254

Ag 27700 33200

CHandand Anud a+ian vnrtane

( Show log B

Project  Guide.MAPW
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Total tab

The tab shows a plot of estimated probability density functions for the ore and metal tonnages in
the undiscovered deposits, and corresponding cumulative distribution functions.

Map Wizard 1.2.3

Descriptive Model Input  Result

Status: @ Summary Marginals  Simulated deposits

Last Run: 4.12.20 11:21:47

Grade-Tonnage model o e

Status: @ b0 Select Result
Last Run: 3.12.20 10:58:52 o2 0 ' i

Tract delineation }‘

Status: © ‘
Last Run: Never

Undiscovered deposits

Status: @
Last Run: 5.12.20 10:45 06 0.75
Tract: TRWofEO3

Monte Carlo simulation

Status: @
Last Run: 5.12.20 11:09 Material Material
Tract: TRWofE02 —on — 0%

. o = —on. B — Cu
Economic filter E i — = Boso i
Status: © a =i 8 —m
Last Run: 4.12.20 09:06:05 = : = :
Tract:
Aggregate tract results
Status: ©
Last Run: Never
Reporting 02 b
Status: ©
Last Run: Never

00 == 0.00 k\g \-—
1e-03 1e+01 1e+05 1e+09 1e-02 1e+02 1e+06 1e+10
Total tonnage, in metric tons Total tonnage, in metric tons
(" Showlog | v
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Marginals tab

The tab shows a plot of univariate and bivariate marginal distributions for the ore and metal
tonnages in the undiscovered deposits.

Map Wi Settings | = X
(.
Descriptive Model Input  Result
Status: @ Summary Simulated deposits

Last Run: 4.12.20 11:21:47

Probability of zero fEhnage = 0.002

Grade-Tonnage model A = B c £ D. W
E
Status: © s g1 Select Result
Last Run: 3.12.20 10:58:52 204 §1e+o7
- - 802 il £ 1e+06
Tract delineation 00110k £ 1e+051 - £ 1g+051-

N o 1 E0S0F00¢ 5 1e+09+06+07 2 1e18646328670 1e+08+05-07 1e-08+04+03 1e+0eH08+05
Status. (] &l Ore tonnage, in mel %tal Cutonnage, in mi £otal Zn tonnage, in me £ptal Pb tonnage, in me $otal Au tonnage, in me £ptal Ag tonnage, in me
Last Run: Never £ I £ h n i P ; L

. - E =3 3

Undiscovered deposits er B4 £ 1ev07 £ 18407 £ 1e+07 Etes07
@ @ o @ o @

Status: © S1e0s £oo g gty gl gloe
£ a™ I E1e+03 £1e+03 £ 1e+03 E1e+03

Last Run: 5.12.20 10:45 §1ev04 0oL _-f s : H : s . s -

Tract: TRWofEO3 3eEROTETOB0 »  1e+0B+04+0R+0 3 104846308670 1e+08+05-07 1e-08+04+03 1e+TE08+05
‘Btal Ore tonnage, in mT@I Cutonnage, in met Fptal Zn tonnage, in me Fptal Pb tonnage, in m¢ Fotal Au tonnage, in me Fptal Ag tonnage, in me

Monte Carlo simulation : M £ N, o : P E Q 3 R

5 E 1e+08 B 1e+08 ' 1e+08
Status: © SRl = fE207 € 1e407 £ 1e407 £ 1ev07
Last Run: 5.12.20 11:09 S1e+06 §1e+06 S1e+06 S1e+06 S1e+06
Tract TRWofEG2 Ml | £z S B
ECOnOmiC fllter 3e16B6¥67880 1e+ 0+ 05060 »  1eABFIBIBEAD: § 1e+03+05-07 1e-08+04+03 1e+De08+05

“®tal Ore tonnage, in m fptal Cu tonnage, in m-‘l’@al Zn tonnage, in metr =k)tal Pbtonnage, in m¢ gotal Au tonnage, in me fptal Ag tonnage, in me
Status: © S s 2 2 ; k

N 3 = s £ u. V. w. X
Last Run: 4.12.20 09:06:05 E 1ev07 E tes07 Eer07 05 . = B
Tract: ',, 1e+06 & 1e+06 o 1e+06 203 - =

B 16405 3 S16405 g0 816405 B1e+051.
g 216405 2 Sy, g 1e+03 21e+03
Aggregate tract results £ 1e+04 & T Ete+04 0" allith. 5
Status: © t 1e+08+0@+07 1e+02+04+08+0¢ g 16-08+04+03 1e+Te08+05
i tal Ore tonnage, in m Fotal Cutonnage, in mi Fptal Zn tonnage, in mdgdal Pb tonnage, in met Fpotal Au tonnage, in m¢ Fptal Ag tonnage, in me
Last Run: Never 5 S & k
£ £ NA. NA. NA.
E
<

ge, in metric @ns

Reporting 1sgg 51000 1000 Ciew3
5 100 5
- @ @ @
Status: © g 10 g g ge+0t
Last Run: Never E 4 £ E 1 JUL. | € te0rys
£ £ £ 0t =1 2
3e/R367ARBEB0 1e+0Me+0te+06 1e+0%e+08e+07 1eABHEFRS01 o 1e-0f+0ie+03 2 1e+TEk08+05
Tgtal Ore tonnage, in me Tgtal Cu tonnage in me T@tal Zn tonnage, in me Tgtal Pb tonnage, in meT§a| Autonnage, in meti Fptal Ag tonnage, in me
. = = g L
NA. = A = ; s NA. s G
Eevos Etenns Efer0s Etew05 s 204
& 1e+04 & 1e+04 o 1e+04 o 1e+04 203
2
81e+03 81e+03 g = gle03 502
£1e:02 S1es02 Stev02 g ;‘2:3? 5 ga |
) 304080707680 2  1e+04+08+06 2 1e+0Be+0B+07 2 1e404051280, 2 110100000 1e+08+08+08+C
Total Ore tonnage, in m Fptal Cu tonnage, in mv Fptal Zn tonnage, in me Fptal Pb tonnage, in me Fotal Au tonnage, in miTotal Ag tonnage, in metr

Show log v

Simulated deposits tab

The tab contains a link to open the csv file containing all the simulated deposits.

8.4. Output

Output of the tool is stored in folder <ProjectRoot>\MCSim\TR<ID> or in
<ProjectRoot>\MCSIim\TR<ID>\<GivenName>, if the user selected to save the result in a separate

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU 5 6
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folder. Once the user has selected the simulation run result, the selected result for the tract is
copied to <ProjectRoot>\MCSim\TR<ID>\SelectedResult.

The following output is produced by the tool:

e monte_carlo_simulation_input_params.json
e Input parameters used in running the tool
e Summary.txt

e Atext file containing summary statistics for the estimated ore and metal
endowment in the undiscovered deposits

e Plot.jpeg

e Ajpegfile containing plots of univariate marginal probability density
functions and cumulative distribution functions for total ore and metal
tonnages in the undiscovered deposits

e Plot.tiff

¢ Ahigh-resolution tiff file containing the same plots as file plot.jpeg
e Plot.eps

e Anencapsulated postscript file containing the same plots as file plot.jpeg
e plotMarginals.jpeg

e Ajpeg file containing plots of univariate and bivariate marginal distributions
for total ore and metal tonnages in the undiscovered deposits

e plotMarginals.tiff
e A high-resolution tiff file containing the same plots as file plotMarginals.jpeg
e plotMarginals.eps

e Anencapsulated postscript file containing the same plots as file
plotMarginals.jpeg

e TR<ID>_ Datafile.csv
e Acsv file containing the simulated undiscovered deposits
e TR<ID>_05_SIM_EF.csv

e Acsv file containing the simulated undiscovered deposits and their calculated
metal contents, for use as input to the Economic filter tool

e TR<ID> 06 SIM_EF_ stats.csv

e Acsv file containing statistics for the simulated deposits
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e TR<ID> 07_SIM_Contained_Totals.csv

e Acsv file containing total ore and metal contents of the tract for each
simulation round

e TR<ID> 08 SIM_EF.csv

e Acsv file containing statistics of the simulated ore and metal content of the
tract. The file contains more detailed statistics than the Summary.txt file.

References
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Economic filter tool

The Economic filter tool estimates the proportion of the total estimated undiscovered resource
that can be considered to be economically viable for mining. The tool applies simple engineering
cost models to estimate the economic resource and it is a slightly simplified version of USGS RAEF
software (Shapiro & Robinson 2019).

A Screener process is implemented to provide insight into the distribution of the metal content in
the simulated undiscovered deposits. The process enables calculation of the resource contained
in a selected fraction of the largest deposits, or in the selected fraction of the total resource
contained by the undiscovered deposits.

Functioning of the tool

The RAEF process of the Economic filter tool performs a series of simple engineering mine model
calculations using as input information on mine and beneficiation methods, mineral deposit type
characteristics, simulated ore tonnage and grade estimates, undiscovered deposit depth profiles,
and regional cost features. The calculations estimate the fraction of simulated deposits, which
have tonnage and grade characteristics that provide a positive return on investment on the basis
of the engineering cost model analysis. This analysis produces an estimate of economic
recoverable resources in the study area and an assessment of the risk of failure, defined by the
fraction of simulated deposits that are not economic. RAEF provides a simple engineering
economic analysis for each simulation deposit input and creates a series of supplementary
statistical tables and graphics to summarize the results.

The Economic filter tool RAEF process allows the same run options as USGS RAEF software: Batch
run using a parameter file, interactive run using GUI input of parameters and empirical mode run.

As the RAEF process is quite versatile and complicated, the user is encouraged to read the RAEF
manual, which is provided with MapWizard documentation. Running the MapWizard RAEF
process interactively is recommended as a first step. The interactive run produces a parameter
file, which can be modified and used in consecutive batch runs. This enables testing the effect of
various parameter value changes on the output.

Depending on the Monte Carlo simulation results, running RAEF might take a long time, from less
than 20 minutes to over an hour.
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The Screener process in MapWizard reads the file containing the simulated deposits. The process
ranks the deposits into decreasing order from largest to smallest based the content (amount) of
the selected commodity. It plots the fraction of the commodity contained against the fraction of
deposits containing the amount. Depending on user input, the Screener then selects either the
given N per cent of the deposits starting from the largest one, or the deposits (starting from the
largest one) containing cumulatively N per cent of the total amount of the commodity in all the
deposits. It recodes the contained commodities in the remaining (smaller) deposits to zero,
aggregates over simulation rounds, and produces the summary statistics.

Input window

Tract ID
ID of the permissive tract for which the economic analysis is run. The ID is selected from a drop-
down list of tract IDs.

Select simulated deposits file
Location of the csv file (TR<ID>_05_SIM_EF.csv) produced by the Monte Carlo simulation tool and
containing the simulated undiscovered deposits.

Run type
Select whether to run RAEF in batch mode, interactive mode or empirical mode. Each mode has
different input parameters.

Select batch run parameter file

The file containing the batch run parameters for the RAEF process. A sample file is provided with
the MapWizard test data, but it is advisable to install RAEF and run it interactively to produce a
parameter file for the deposit type required.

Save output in separate folder?
If “Yes”, the output of the RAEF run is saved in a separate folder.
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Map Wizard 123 ¥ Settings

Input Result

Descriptive Model

Status: © RAEF Screener
Last Run: 4.12.20 11:21:47 -
Grade-Tonnage model Tract id: TRWofE02 -
Status: @
Last Run: 3.12.20 10:58:52
Tract delineation Select simulated deposits file Choose file
Status: @
Last Run: Never Run type

- - @ Batch run
Undiscovered deposits Interactive run
Status: ® Empirical mode
Last Run: 5.12.20 10:45
Tract: TRWofEQ3 Select batch run parameter file Choose file
Monte Carlo simulation
Status: @ Save output in separate folder? ®ves No
Last Run: 5.12.20 11:09
Tract: TRWofE02 Type madel name

Economic filter

. | R
Last Run: 4.12.20 09:06:05

Tract:

- " Show log A h
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Interactive run subtab

Run name
Name of the interactive run

Tract area (km?)
Area of the permissive tract

Number of depth intervals of undiscovered deposits
Select one to four depth intervals to describe the distribution of undiscovered deposits by depth.

Minimum and maximum depth of each interval and fraction of deposits within the interval
Minl
Minimum depth of interval 1

Max1
Maximum depth of interval 1

Fractl
Fraction of undiscovered deposits that exists within the interval between Min1 and Max1

If more than one depth interval was selected, fill the corresponding Min, Max and Fract fields.

This activity has received funding from the European Institute of Innovation and
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Map Wizard 123 ¥ settings

Descriptive Model Input  Result

Status: @ RAEF Screener
Last Run: 4.12.20 11:21:47

Grade-Tonnage model Tract id: TRWofE02 M

Status: @
Last Run: 3.12.20 10:58:52

Tract delineation Select simulated deposits file Choose file

Status: @
Last Run: Never Run type

. . Batch run
Undiscovered deposits ® Interactive run
Status: @ Empirical mode
Last Run: 5.12.20 10:45 Run name

Tract: TRWofEO3

Monte Carlo simulation Tract area (km 2 ):

Status: @
Last Run: 5.12.20 11:09 0
Tract: TRWofEO2 Number of depth intervals of undiscovered deposits
Economic filter T+ =
Status: © Minimum and maximum depth of each interval and fraction of deposits within the interval
Last Run: 4.12.20 09:06:05 Min1
Tract: 0
Aggregate tract results Max1
Status: @ 0
Last Run: Never Fract1
Reporting 0
Status: © Deposit type
Last Run: Never Flat-bedded/stratiform -
Mill method
| 1 - Product Flotation -

Days of operation
® 350
260

Waste management options
Tailings pond and dam

Tailings pond liner

Marshall Swift cost
1.26

(" Show log v
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Deposit type
Select the suitable deposit type from the drop-down list

Mill method
Select the mill method from the drop-down list

Days of operation
Select between 350 and 260

Waste management options
Tailings pond and dam
Select if tailings pond and dam costs should be included in the analysis

This activity has received funding from the European Institute of Innovation and
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Tailings pond liner
Select if tailings pond liner costs should be included in the analysis

Marshall Swift cost
The default value (1.26) is given here. It can be changed by typing in a new figure.

Map Wizard 123 fsettings | - B X
€
Descriptive Model = Input  Result
Status: @ RAEF Screener
Last Run: 4.12.20 11:21:47 Marshall Swift cost P
Grade-Tonnage model 126
Status: @ Investment rate of return
Last Run: 3.12.20 10:58:52 015
Tract delineation Capital cost inflation factor
Status: @ 1
Last Run: Never Operating cost inflation factor
Undiscovered deposits 1
Status: @

Last Run: 5.12.20 10:45
Tract: TRWofEO3

Monte Carlo simulation
Status: @

Last Run: 5.12.20 11:09 Type model name
Tract: TRWofEQ2

Save output in separate folder? ®ves No

Economic filter

Status: @
Last Run: 4.12.20 09:06:05

Project  Guide.MAPW

Investment rate of return
The default value (0.15) is given here. It can be changed by typing in a new figure.

Capital cost inflation factor
The default value (1) is given here. It can be changed by typing in a new figure.

Operating cost inflation factor
The default value (1) is given here. It can be changed by typing in a new figure.

Save output in separate folder?
If “Yes”, the output of the RAEF run is saved in a given folder. This makes it possible to save and
compare the results of several runs.

Empirical mode subtab

Select grade-tonnage data file
Location of the data file containing the ore tonnage and metal grade data. This is the input file for
the Grade-Tonnage model tool that is described in Chapter 5.
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Run name
Name of the empirical mode run

Save output in separate folder?
If “Yes”, the output of the RAEF run is saved in a given folder.

Screener tab

Simulated deposits file
The csv file (TR<ID>_05_SIM_EF.csv) produced by the Monte Carlo simulation tool and containing
the simulated undiscovered deposits.

Map Wizard 1.2.3 £ Setiings | = O X
(.
Descriptive Model B Input  Result
Status: @ RAEF

Last Run: 4.12.20 11:21:47

Grade-Tonnage model

Status: @

Last Run: 3.12.20 10:58:52 . . . .
Commodity: Cu _MetricTol

Simulated deposits file: TRWofE0205 SIM_EF.csv

Tract delineation

Status: @ . Count % M
Last Run: Never Type of screening:

Undiscovered deposits P t o%): 20
Status: @ ereentage (%)

Last Run: 5.12.20 10:45

i ?
Tract: TRWOFEO3 Save output in separate folder? gv. = o

Monte Carlo simulation test2
Status: @

Last Run: 5.12.20 11:09

Tract: TRWofE02 Run Tool
Economic filter

Status: @

Last Run: 5.12.20 18:00

Tract: TRWofE02 - 7 Showlog |

Project  Guide.MAPW

Commodity
The commodity on which the calculations will be based. The drop box shows the commodities
present in the simulated deposits file.

Type of screening

The cumulative resource in the largest deposits can be calculated based on either the N percent
of largest deposits ranked by the contained amount of the commodity selected above (count %),
or the Nth percentile of the cumulative amount of the commodity contained in the largest
deposits (metal %).
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Percentage (%)
The value to use as the threshold in per cent units (0-100).

Save output in separate folder?
If “Yes”, the output of the Screener run is saved in the given folder

Result window

Eco tonnages tab

This tab contains results of the Screener process.

Map Wizard 12.3 ¥ Settings

Descriptive Model Input  Result

Status: @ .
Last Run: 4.12.20 11:21:47 Eco tonnages Histogram Result plot RAEF

Grade-Tonnage model
Status: C\Ma pWizardDemo\Guide\EconFiIter\Screener\testQ\eco
Last Run: 3.12.20 10:58:52

Tract delineation Simulated deposits CSV il

Status: ©
Last Run: Never

Undiscovered deposits

Status: @
Last Run: 5.12.20 10:45
Tract: TRWofEO3

Vonte Carlo simiaton || SRS

Status: @
Last Run: 5.12.20 11:09
Tract: TRWofE02

C\MapWizardDemo\Guide\EconFilter\Screener\test2\eco_tonnage_stat.csv

Economic filter
Status: @
Last Run: 5.12.20 18:00

Tract: TRWofE02 oY

- " Show log

Simulated deposits CSV file

Open the simulated deposits file using the program associated with csv files by the operating
system. This file is otherwise identical to the file of simulated undiscovered deposits produced by
the Monte Carlo simulation tool (TR<ID>_05_SIM_EF.csv), but the metal contents of deposits that
are smaller than the selected threshold value have been recoded to zero.
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Summary statistics

Open the summary statistics csv file. This file contains summary statistics calculated using the
screened file of simulated deposits. In other words, summary statistics when all simulated
deposits smaller than the selected threshold criterion are considered to contain zero resources.

Histogram tab

This tab contains results of the Screener process. The tab displays a frequency distribution of the
values of the selected commodity in the screened simulated deposits.

Map Wizard 12 3 Wsettings | = 0O X
(—
Descriptive Model = Input  Result
Status: @ .
Last Run: 4.12.20 11:21:47 Eco tonnages Histogram Result plot RAEF

Grade-Tonnage model

Status: @ Select RAEF Result
Last Run: 3.12.20 10:58:52

Tract delineation

Status: ©
Last Run: Never

Histogram of x

10000
|

Undiscovered deposits

Status: @
Last Run: 5.12.20 10:45
Tract: TRWofEO3

8000
|

6000

Monte Carlo simulation
Status: @

Last Run: 5.12.20 11:09
Tract: TRWofE02

Frequency

4000

Economic filter
Status: &

Last Run: 5.12.20 18:00
Tract: TRWofEQ2

2000

1]

Aggregate tract results T T T T T 1
Status: © 0.0e+00 5.0e+06 1.0e+07 1.5e+07  20e+07  2.5e+07

Last Run: Never x -

Reporting n

- ( Show log
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Result plot tab

This tab contains results of the Screener process. The tab displays a plot of the cumulative
fraction of the commodity contained in the simulated deposits against the cumulative fraction of
simulated deposits.
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Map Wizard 1.2.3 ¥ Settings

Descriptive Model B Input  Result
Status: & .
Last Run: 4.12.20 11:21:47 Eco tonnages Histogram Result plot RAEF

Grade-Tonnage model

Status: @ Select RAEF Result
Last Run: 3.12.20 10:58:52

Tract delineation

Status: o
Last Run: Never

Mineral deposit size distribution for Cu, 10000 simulations

1.0

Undiscovered deposits
Status: @

Last Run: 5.12.20 10:45
Tract: TRWofEQ3

08

06

Monte Carlo simulation

Status: @
Last Run: 5.12.20 11:09
Tract: TRWofED2

Total of 95181 simulated deposits

Z 4 Min: 0
Median : 3382

Economic filter Mean: 137417
Wax: 273162881

Status: @ o4 SD: 1872009
Last Run: 5.12.20 18:00
Tract: TRWofE02

Part of mineral resource in deposits

&

Aggregate tract results = T T T T T
ggreg

Status: © 0.0 02 04 0.6 08 10

Last Run: Never Part of ranked deposits accumulated

Reporting

Status: © - " Showlog |

RAEF tab

This tab contains results of the RAEF process.

Show results in file system
Open the folder containing the output of the RAEF run.

Output

Output of the Screener process is stored in folder <ProjectRoot>\EconFilter\Screener, or if the
user has selected to save the results in a separate folder, in
<ProjectRoot>\EconFilter\Screener\<GivenName> where <GivenName> is the folder name given
by the user.

The following output is produced by the Screener process:

e economic_filter_input_params.json
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e Input parameters used in running the tool
e eco_tonnages.csv

e Ascreened csv file of the ore and metal contents of each simulated deposit,
in which the contents of deposits that are smaller than the selected threshold
value have been recoded to zero

e eco_tonnage_stat.csv

e Acsv file containing summary statistics calculated using the screened file of
simulated deposits

e result plot.jpeg

e Ajpeg file containing a plot of the cumulative fraction of commodity
contained against the cumulative fraction of deposits

e result plot.tiff
¢ Ahigh-resolution tiff file containing the same plot as result_plot.jpeg
e result plot.eps
e Anencapsulated postscript file containing the same plot as result_plot.jpeg
e result plot.pdf
e A pdf file containing the same plot as result_plot.jpeg.
e eco_ton_histogram.jpeg

e Ajpeg file containing a plot of the frequency distribution of the values of the
selected commodity in the screened simulated deposits

e eco_ton_histogram.tiff
e A high-resolution tiff file containing the same plot as eco_ton_histogram.jpeg
e eco_ton_histogram.eps

e Anencapsulated postscript file containing the same plot as
eco_ton_histogram.jpeg

e eco_ton_histogram.pdf

e A pdf file containing the same plot as eco_ton_histogram.jpeg
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Output of the RAEF process is stored in folder <ProjectRoot>\EconFilter\RAEF\TR<ID>, or in
<ProjectRoot>\EconFilter\RAEF\TR<ID><GivenName>, if the user has selected to save the results
in a separate folder.

The following output is produced by the RAEF process:

This activ

economic_filter_input_params.json
e Input parameters used in running the tool
EF_01 Parameters_<RunName>.csv

e Input parameters used in the RAEF run. This file can be used as the input
parameter file in a batch run.
e <RunName> is the name for the RAEF run given by the user

EF_02_Output_<RunName>.csv

¢ Results of the economic filter run showing the RAEF computation steps and
results for each simulated deposit

EF 03 Aggregated Totals_ <RunName>.csv

e Results aggregated by the simulation run index: cumulative ore tonnage of
the deposits, the tonnage of the in-ground contained resources, the tonnage
of the recovered resources, and the NPV estimates

EF_04 Contained_Stats_<RunName>.csv

e Summary statistics for in-ground contained resources and the recovered
resources

EF_05_ Depth_Stats_<RunName>.csv

e Estimates of mean contained and recovered resources by commodity for the
user-defined depth intervals

EF_06_10Depth_Stats_<RunName>.csv

e Mean resources for 10 equal depth intervals defined by the depth range
specified for the assessment

<RunName>_CUEQ_MetricTons.jpg

e Ajpeg file containing a copper equivalent (CUEQ%) grade/tonnage plot
showing cut-off grade versus deposit tonnage as a function of depth to top of
the deposit in meters

<RunName>_CUEQ_MetricTons.tiff

e A high resolution tiff file containing the same plot as
<RunName>_CUEQ_MetricTons.jpg
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e <RunName>_CUEQ_MetricTonsl.eps

e Anencapsulated postscript file containing the same plot as
<RunName>_CUEQ_MetricTons.jpg

e <RunName> OV_MetricTons.jpg

e Ajpeg file containing an ore value/tonnage plot showing cut-off ore value
versus deposit tonnage as a function of depth to top of the deposit in meters

e <RunName>_ OV_MetricTons.tiff

¢ Ahigh resolution tiff file containing the same plot as
<RunName>_0OV_MetricTons.jpg

e <RunName> OV_MetricTons.eps

e Anencapsulated postscript file containing the same plot as
<RunName>_0V_MetricTons.jpg

e The following intermediate result output is not documented in the RAEF manual

e EF 08 10Depth MineTypes.csv

e <RunName> Depthl10Agg6.csv

e <RunName>_ Depth1OMMFF.csv

e <RunName> DepthCatl0_Agg Totals8.csv
e <RunName> NewBEOut10.csv

e <RunName>_NewBEOut10WOO.csv

References

Shapiro J.L. & Robinson G.R., Jr. 2019. Resource Assessment Economic Filter (RAEF)—A graphical
user interface supporting implementation of simple engineering mine cost analyses of
quantitative mineral resource assessment simulations. U.S. Geological Survey Techniques and
Methods, book 7, chap. C23, 18 p., https://doi.org/10.3133/tm7c23.
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10. Aggregate tract results tool

The aggregate results tool combines estimates of the number of undiscovered deposits for a
group of permissive tracts and produces an aggregated estimate, which can be used as input to
the Undiscovered deposits tool to estimate the probability mass function for the number of
deposit in all the tracts in the group. The tool is based on the R code of Schuenemeyer et al.
(2011), which is also used in the USGS ATAGUI software (Shapiro and Robinson 2019).

10.1. Functioning of the tool

The tool can be run either in interactive mode or in batch mode.

The batch mode requires as input the number-of-deposits probability distribution csv file of each
tract to be aggregated or a combination of these files. Another required input is a correlation
matrix of user-defined dependencies between the tracts as a csv file. The batch mode has to be
used when there are many tracts to be aggregated (more than ten).

The interactive mode allows the user to select the tracts to be aggregated from a drop-down list.
It automatically reads the number-of-deposits probability distribution files of the selected tracts
and constructs the correlation matrix between the tracts on the screen. The interactive mode is
convenient to use with a small number of tracts (less than ten).

The tool estimates a probability distribution for the number of deposits for the aggregated tracts.
It reports the results for three scenarios: assuming total independence between the tracts,
assuming total dependence between the tracts, and using the user-defined matrix of correlations
between the tracts.

10.2. Input window

Use preset parameters subtab (batch mode)

Name of the tract combination
Give a name to the combination of tracts for which the number of deposits estimates are to be
aggregated.
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Single probability file / Create from separate files
Select whether to input one probability distribution file containing the data for all tracts to be
aggregated or separate probability distribution files for each tract.

Map Wizard 1.2.3 settings | = 2 %
&

-

Descriptive Model Input  Result

Status: @

Last Run: 4.12.20 11:21:47 ® Use preset parameters

Grade-Tonnage model Input parameters in GUI

Status: @
Last Run: 3.12.20 10:58:52

Name of the tract combination: = WefEComb02

Tract delineation e e e . (@) Sings Probability File Create from separate files
) Tract probability distribution file(s)
Status: © | Choose file |
Last Run: Never
Undiscovered deposits . .
P Tract correlation matrix | Choose file |

Status: @
Last Run: 5.12.20 10:45:24

Tract: TRWofEQ4
. " Run Tool
Monte Carlo simulation

Status: @
Last Run: 5.12.20 11:09:48
Tract: TRWofEQ2

- ( Show log "

Tract probability distribution file(s)

Location of the csv file containing a list of number of deposits estimates and corresponding
probabilities for several permissive tracts, or locations of several files, each containing the
information for one permissive tract. If several files are given, the tool will combine these into
one file. An example of a probability distribution file is given below. Note that the order of files
must be the same as in the tract correlation matrix.
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TractID  NDeposits RelProbs

T1 0 0.010286
T1 1 0.038395
T1 2 0.078281
T1 3 0.115398
T1 4 0.137535
T1 5 0.140622
T1 6 0.127897
T1 7 0.106008
T1 8 0.081451
T1 9 0.058751
T1 10 0.040165
T1 11 0.026222
T1 12 0.016446
T1 13 0.009958
T1 14 0.005844
T1 15 0.003335
T1 16 0.001856
T1 17 0.00101
T1 18 0.000539

Tract correlation matrix

Location of the file containing the correlation matrix for the permissive tracts. An example of a
correlation matrix file is given below. Note that the order of tracts must be the same as in the
probability distribution file(s).

T1 T2 T3 T4 T5 T6 17
T1 1
T2 0.75 1
T3 0.75 0.75 1
T4 0.75 0.75 0.75 1
15 0.75 0.75 0.75 0.75 1
6 0.75 0.75 0.75 0.75 0.75 1
T7 0.75 0.75 0.75 0.75 0.75 0.75 1

Run Tool

The tool uses the input files to estimate the number of undiscovered deposits in all the tracts in
the combination and outputs the results assuming no dependence, user specified correlations
and total dependence between the tracts.
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Tract ID
Select the tracts to include in the combination using the drop-down list. Only tracts for which an
undiscovered deposits estimate result is selected in Undiscovered deposits tool can be selected.
Clicking on the Get Tracts button will create a correlation matrix of tracts on the screen. (It might
be necessary to click on the button twice.)

Map Wizard 12.3

Descriptive Model

Status: @
Last Run: 4.12.20 11:21:47

Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58:52

Tract delineation

Status: @
Last Run: Never

Undiscovered deposits

Status: @
Last Run: 5.12.20 10:45
Tract: TRWofEQ3

Monte Carlo simulation
Status: @

Last Run: 5.12.20 11:09

Tract: TRWofE02

Economic filter

Status: @
Last Run: 5.12.20 18:00
Tract: TRWofE02

Aggregate tract results

Status: @
Last Run: Never

Reporting
Status: @
Last Run: Never

Project  Guide.MAPW

Input parameters in GUI subtab

Name of the tract combination
Give a name to the combination of tracts for which the number of deposits estimates are to be
aggregated.

Input Result

Use preset parameters

@ Input parameters in GUI

Name of the tract combination: WefECemb

Only the tracts that have a result
selected in the Undiscovered
Deposits tool are selectable.

Get Tracts

TRWofEO3

Tract Correlation:
1

& Settings

TRWofEO2

Tract id:
TRWofE04
TRWofEQ4 Tract Correlation:
1
TRWofE03 Tract Correlation:
TRWOofE0?2 Tract Correlation:

Tract Correlation:

Tract Correlation:
1

" Show log M
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The user can type the correlations between the tracts in the empty cells of the matrix, and then
click on the Run Tool button. The tool reads the number-of-deposits probability distribution files
of each tract in the combination from their folders under <ProjectRoot>\TractDelineation\Tracts
and combines the files into one. It uses this combined file together with the correlation matrix to
estimate the number of undiscovered deposits in all the tracts in the combination. It outputs the
results assuming no dependence, user specified correlations and total dependence between the
tracts.

Result window

The Result window contains a table listing the aggregated estimates of the number of
undiscovered deposits for three cases: assuming total independence between the tracts,
assuming user-defined correlations between the tracts, and assuming total dependence between
the tracts.

Map Wizard 13 Lsettings | = O X%

€

-

Descriptive Model Input  Result

Status: @

Last Run: 9.12.20 09:16:01 Tracts  Association P90 P50 P10 POS P01 Mean Std Dev CV

Grade-Tonnage model 3 Independent 13 20 30 33 40 2116 676 032
status: o 3 Correlation 12 20 32 36 44 2116 811 038
st Run: Never 3 Dependent 8 20 36 42 52 21.16 1069 0.51

Tract delineation

Status: @
Last Run: 9.12.20 09:50

Undiscovered deposits

Status: @
Last Run: 9.12.20 10:08
Tract: TRPyExp

Monte Carlo simulation
Status: @

Last Run: 9.12.20 10:10
Tract: TRPyExp

Economic filter

Status: o

Last Run: 5.12.20 18:00:07
Tract: TRWofEQ2
Aggregate tract results

Status: @
Last Run: 9.12.20 10:16

- ! Show log B

Project  Guide.MAPW
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10.4. Output

The tool creates a folder for the tract combination in Tract delineation tool folder structure:
<ProjectRoot>\TractDelineation\Tracts\AGG<ComblID>. Due to this folder, the tract combination
can be identified by Undiscovered deposits tool, Monte Carlo simulation tool, Economic filter tool
and Reporting tool.

Output of the tool is stored in folder <ProjectRoot>\AggResults\AGG<ComblD>, where <ComblID>
is the user-defined identifier for the tract combination.

The following output is produced by the tool:

e AggSummary.txt

¢ Atext file containing a summary of the aggregation run
e AggEstSummary.csv

e Acsv file containing a table of the aggregation results
e AggCorrelation.csv

e Acsv file containing the aggregation results in the case of user-defined
correlation between the tracts

e AggDependent.csv

e Acsv file containing the aggregation results in the case of total dependence
between the tracts

e Agglndependent.csv

e Acsv file containing the aggregation results in the case of total independence
between the tracts

e TractProbDists.csv
e Acsv file containing the input probability distributions for all tracts
e TractCorrelations.csv

e Acsv files containing the correlation matrix for the tracts
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77


https://doi.org/10.3133/tm7c21

eit

11.

11.1.

11.2.

RawlViaterials

Connecting matters

Reporting tool

The Reporting tool uses output from several other MapWizard tools, as well as interactive input
and user-defined files containing additional information. The tool produces a standard format
report of the assessment results concerning a specific permissive tract or an assessment report
concerning a group of tracts.

Functioning of the tool

The Reporting tool reads three types of input: input provided by the user interactively into text
fields, input in files provided by the user and input in files produced as output by other
MapWizard tools.

For a tract report, the tool lists all tract folders in <ProjectRoot>\TractDelineation\Tracts and lets
the user select the target tract. The tool collects the relevant output of other tools for the
selected tract and combines it with other information provided by the user. The tool produces
the Tract report in Microsoft Word format (.docx).

For an assessment report, the tool lists all tract combination folders in
<ProjectRoot>\TractDelineation\Tracts and lets the user select the target combination. The tool
collects the relevant output of other tools for the selected tract combination and combines it
with other information provided by the user. The tool produces the Assessment report in
Microsoft Word format (docx).

Input window

Tract Report tab

Tracts to include
Select the tract for which the report will be generated from a drop-down list.

Author list
Input the names of authors for this tract report.

Country
Input the country in which the tract is located.
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Descriptive Model

Status: @
Last Run: 4.12.20 11:21:47

Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58:52

Tract delineation

Status: ©
Last Run: Never

Undiscovered deposits
Status: @

Last Run: 5.12.20 10:45:24
Tract: TRWofEO4

Monte Carlo simulation
Status: @

Last Run: 5.12.20 11:09:48
Tract: TRWofE02

Economic filter
Status: @

Last Run: 5.12.20 18:00:07
Tract: TRWofE02

Aggregate tract results
Status: @

Last Run: 6.12.20 14:05
Reporting

Status: @

Last Run: 6.12.20 14:40

Grade-Tonnage model

Status: @
Last Run: 3.12.20 10:58:52

Tract delineation

Status: @
Last Run: Never

Undiscovered deposits
Status: @

Last Run: 5.12.20 10:45:24
Tract: TRWofE04

Monte Carlo simulation
Status: @

Last Run: 5.12.20 11:09:48
Tract: TRWofE02

Economic filter
Status: @

Project:  Guide.MAPW

Assessment date

Input

Back to Report Selection

Tracts to include:

Author list:

Country:
Assesment Date:
Assesment Depth:

Assesment Team Leader:

Assesment Team Member List:

Deposit type:

Descriptive model:

Grade-Tonnage model:

Undiscovered deposits pmf:

Image file containing location of the tract:

Known deposits within the tract:
Show log

Input

TRWofE02 -

Authors

Finland

1171272020

1000 m

K. Rasilainen

Member 1
Member 2
Member 3

VMS

Descriptive model VMS Felsic Fennoscandia

+| Add this to report?

VMS felsic Fennoscandian joint g-t model

+| Add this to report?

Yes (NegativeBinomial)

[TractMap.jpg

|Kn0wnDepositsTabIeTR001 docx|

References:

Input assessment date/tract report date.
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Known deposits within the tract:

Exploration history of the tract:

Principal sources of information:

Known occurrences within the tract:
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Assessment depth
Input the depth limit of the assessment.

Assessment team leader
Input the name of the assessment team leader.

Assessment team member list
Input names of other assessment team members.

Deposit type
The deposit type is automatically taken from the assessment project file.

Descriptive model

If a descriptive model has been selected in the Descriptive model tool, it is associated with the
project and listed here. The user can select whether to add the model as an appendix to the tract
report.

Grade-Tonnage model

If a Grade-Tonnage model has been selected in the Grade-Tonnage model tool, it is associated
with the project and listed here. The user can select whether to add the model as an appendix to
the tract report.

Undiscovered deposits pmf
The selected result of the Undiscovered deposits tool is automatically included in the Tract
report.

Image file containing location of the tract
Location of an image file showing the location of the tract. Accepted formats are jpeg, tiff and
png.

Known deposits within the tract
Information on the known deposits of the relevant type in the tract as a table in a Microsoft Word
(.docs) format file.

Known occurrences within the tract
Information on the known occurrences of the relevant type in the tract as a table in a Word file.

Exploration history of the tract
Information on exploration conducted in the tract as a table in a Microsoft Word (.docs) format
file.
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Principal sources of information
Principal sources of information used by the assessment team as a table in a Microsoft Word
(.docs) format file.

References
List of references as text in a Microsoft Word (.docs) format file.

Assessment Report tab

Title of the assessment report
Title of the assessment report for the selected tracts

Combination of tracts to include
Select the tract combination for which the report will be generated from a drop-down list.

Map Wizard 12.3 Wsettings | = O X
(-
Descriptive Model Input
Status: @ -
Last Run: 4.12.20 11:21:47 .
Back to Report Selection
Grade-Tonnage model
Status: @
Last Run: 3.12.20 10:58:52 Title of the assessment report: Assessment report for AGGWofEComb tracts
Tract delineation Combination of tracts to include: AGGWofECombO2 -
Status: @
Last Run: Never
Undiscovered deposits .
Status: & Author list:
Last Run: 5.12.20 10:45:24
Tract: TRWofE04
Monte Carlo simulation Country:
Status: @
Last Run: 5.12.20 11:09:48 Assesment Date:
Tract: TRWofE02
Economic filter Assesment Depth:
Status: @
Last Run: 5.12.20 18:00:07 Assesment Team Leader:

Tract: TRWofE02

Aggregate tract results

Status: @
Last Run: ©6.12.20 14:05

Assesment Team Member List:

Reporting ) ) ]
Status: @ Image file showing location of tracts: ICoverFlgure.jpg|
Last Run: 6.12.20 16:02
Undiscovered deposits pmf: No
Include Descriptive model as Appendix? Descriptive model VMS Felsic Fennoscandia
Add this to report?
Include Grade-Tonnage model as Appendix? VMS felsic Fennoscandian joint g-t model
Add this to report?
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Author list
Input the names of authors for this report.

Country
Input the country in which the tracts are located.

Assessment date
Input assessment date/assessment report date.

Assessment depth
Input the depth limit of the assessment.

Assessment team leader
Input the name of the assessment team leader.

Assessment team member list
Input names of other assessment team members.

Image file showing location of tracts
Location of an image file showing the location of the tracts. Accepted formats are jpeg, tiff and

png.

Undiscovered deposits pmf
The selected result of the Undiscovered deposits tool is automatically included in the assessment
report.

Include descriptive model as Appendix?
The user can select whether to add the descriptive model for the deposit type as an appendix to
the assessment report.

Include Grade-Tonnage model as Appendix?
The user can select whether to add the Grade-tonnage model for the deposit type as an appendix
to the assessment report.

Include RAEF economic filter additional output as Appendix?
The user can select whether to add the parameter file produced by the RAEF process as an
appendix to the assessment report.

Include individual tract reports as Appendix?

The user can select whether to add the tract reports of the individual tracts in the combination as
an appendix to the assessment report. The tracts can be selected from a drop-down list showing
the tracts in the combination for which a tract report has been produced.
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11.3. Output

The parameter files of the Reporting tool are stored in folder <ProjectRoot>\Reporting

e tract _report_input_params.json
e Input parameters used in running the tract report process
e assessment_report_input_params.json
¢ Input parameters used in running the assessment report process

The reports produced by the Reporting tool are stored in folder
<ProjectRoot>\TractReport\TR<ID> or folder <ProjectRoot>\TractReport\AGG<ComblID>,
depending on whether the report is a tract report or an assessment report, respectively.

e TractReportTR<ID>.docx

e Tract report in Microsoft Word format (.docx). <ID> is the identification code
for the tract given by the user using the Tract delineation tool.

e AssessmentReportAGG<ComblD>.docx

e Assessment report in Microsoft Word format (.docx). <ComblD> is the
identification code for the tract combination by the user using the Aggregate
tract results too.
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Troubleshooting

This section lists known problems with MapWizard. In a default installation, the software
produces a settings file “settings.json” in C:\ProgramData\MapWizard and log files in
C:\ProgramData\MapWizard\Logs. The log files contain information of the functioning of the
tools and error messages.

Tract delineation tool

The tool is very sensitive concerning the input evidence rasters. All rasters must have the same
coordinate system. All rasters must have exactly the same number of rows and columns, and the
raster cells must be exactly identically aligned.

At some stages of the delineation and classification processes, it is possible to open intermediate
rasters or polygons as pdf files by double clicking on them in the tool window. However, if any of
these files remains open in an external viewer when the the next step of the delineaton or
classification process in executed, that might cause an error message and terminate the
execution.

Aggregate tract results tool

When the tracts to be aggregated have been selected from the drop-down menu, the Get Tracts
button has to be clicked twice before the tool dras te correlation matrix on the screen. The first
click oly closes the drop-down menu.
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