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QGIS in Mineral Exploration, Release 1.1

QGIS is an open-source GIS program for the display and analysis of GIS data. It has developed significantly in
the past few years and is now a valuable tool for the mineral exploration industry, and a viable alternative to the
commercially available GIS packages. Although not specifically written for geological applications, QGIS can
do most of the required GIS tasks required by today’s geoscientists. The terminology is different to the usual
earth sciences programs, but many QGIS algorithms do the same thing but with a different name.

This manual examines QGIS and how QGIS can assist geoscientists in undertake mapping and geoscientific
tasks in their day-to-day work. The manual has evolved during several years teaching QGIS to geoscientists in
Australia and has been produced to offer a go-to document for earth science related GIS activities.

Accessing data from the internet via web map and web feature servers is illustrated to show how using this data
can help with compiling available data for an area. Detailed aerial photography and Google Earth can be easily
integrated with mapping data to allow the creation of accurate base maps for a variety of geological applications.
A wide range of vector and raster (grid and image) data formats can be easily imported into QGIS, including
GPS gpx files.

The presentation options for point, line and polygon data are extensive and easily customised. A variety of
geological symbols and pattern fills can be applied to points, lines , and polygons. Geochemical and geophysical
data can also be presented in a variety of display options. Basic 3D display of map data is also available

via the QGIS2threejs plug-in and the QGIS 3D view. QGIS has many plug-ins for specialised tasks and the
semi-automatic classification plug-in (SCP), is one example of where users can select, download, and process
ASTER, Landsat, and Sentinel 2 satellite data. It is recommended that new users peruse the plugins list to see
what plugins are available and for those that may be of use in their work.

Map production is easy in QGIS with the “Print Layout” allowing extensive options for the display and printing
of maps.

This document is a working draft and in continuous development. There may be errors and omissions, and these
will be rectified as time permits. This manual applies to QGIS 3.34.

Hint: Looking for the PDF version? You can find it in the Read the Docs dropdown at the bottom of the left
side panel.
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CHAPTER 1

‘ ABOUT THIS MANUAL

This manual was originally written and freely distributed by Grant Boxer. To share it more widely, Grant and
Mammoth Geospatial have collaborated to migrate it to a web-friendly format, following the lead of the QGIS
documentation.

We are offering this document as a donation to the QGIS geoscience community to assist new and existing users
in developing their QGIS skills. QGIS is supported by a talented group of developers and we thank them for their
efforts to continually improve the software. We consider QGIS to be of great benefit to students and those in the
developing world where funding for proprietary software can be difficult.

We welcome community contributions! If you see errors or omissions, or have specific suggestions you think
will make this more useful, please let us know by submitting an issue via the GitHub repo. For more substantial
contributions, we’d be happy to review pull requests.

1.1 Authors and maintainers

Grant Boxer has been using QGIS since 2015 after about 20 years using Maplnfo Discover. He has been involved
in exploration and mining geology for over 40 years, including almost 20 years with CRA Exploration Pty
Limited, Argyle Diamonds and Rio Tinto Exploration from 1979 till 1997. Over the past 20 years (1998 -
present) he has been consulting to the diamond exploration and mining industry with activities in Australia,
Brazil, China, Greenland and India, and exploring for other commodities including base metals, iron ore, and
manganese.

Mammoth Geospatial is an open source GIS consulting company based in Fremantle, Australia, with a focus on
providing QGIS support and training to various sectors including mining and exploration.

1.2 Contributors

Thanks to these people who have contributed time to write, migrate, review, update, and maintain QGIS in
Mineral Exploration.

Grant Boxer (original author)
John Bryant

Cholena Smart

Sam Hoppe



https://docs.qgis.org/
https://docs.qgis.org/
https://github.com/mammothgeospatial/qgis-in-mineral-exploration/issues
https://grantboxer.github.io/
https://mammothgeospatial.com
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1.3 Licence

This manual is licenced under the Creative Commons CC BY-NC-SA 4.0 licence.

1.3. Licence 3
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CHAPTER 2

‘ INTRODUCTION

This document is aimed at the exploration geologist, but the techniques outlined are easily transferrable to other
areas. The author has been using QGIS since 2015 and the version used in this document is version 3.34.

The reader is encouraged to join the international online QGIS user forum.

This document will not go into the detail that is covered by the official QGIS User Guide and Training Manuals
and other reference books (e.g. Graser 2016) on QGIS on topics like editing etc., but will discuss those

tools used particularly in geological mapping, mineral exploration and remote sensing. See this video for an
explanation of some of the advanced editing functions.



http://lists.osgeo.org/mailman/listinfo/qgis-user
https://docs.qgis.org/testing/pdf/en/
https://youtu.be/jZYKGrIyVCA

CHAPTER 3

‘ ABOUT QGIS

QGIS is a user-friendly open-source Geographic Information System (GIS) licensed under the GNU General
Public License and is an official project of the Open Source Geospatial Foundation (OSGeo). It runs on Linux,
Unix, Mac OSX, Windows and Android and supports numerous vector, raster, and database formats.

The Open Geospatial Consortium (OGC) is an international consortium of more than 530 businesses,
government agencies, research organizations, and universities driven to make geospatial (location) information
and services FAIR - Findable, Accessible, Interoperable, and Reusable. OGC’s members create free geospatial
standards. OGC also actively analyses emerging tech trends, and runs an agile, collaborative Research and
Development (R&D) lab that builds and tests innovative solutions to members’ use cases. For more information
visit “ogc.org”.

For those users requiring a “gentle” introduction to GIS, please see .

QGIS is a volunteer driven project. They welcome contributions in the form of code contributions, bug

fixes, bug reports, contributed documentation, advocacy and supporting other users on their mailing lists and
gis.stackexchange.com. If you are interested in actively supporting the project, you can find more information
under the development menu and on the QGIS Wiki. If you find QGIS valuable in your workplace, please donate
to the QGIS project - the details are on the website.

QGIS provides a continuously growing number of capabilities provided by core functions and plugins.

This document will mainly address workflows for geoscientists but there are many other tools available in QGIS
and worthy of some exploration of their functions. Currently QGIS does not have a detailed downhole or cross
section display option, but there are groups across the world that are crowd sourcing the development of the
drill hole and cross section plug-in. The existing Geoscience plugin does display drill holes in plan and in cross
section but is limited in its features. QGIS does not also handle all the various geophysical processing options,
and again there is interest from various groups to develop plug-ins for geophysical processing.

A good explanation of QGIS and where it came from can be found here. If you find QGIS makes a valuable
contribution to your business, please consider making a donation to assist with continual code improvements.

Installation options are available on the QGIS download page with options to download either the development
version (via OSGeo4W) or the standalone installers (recommended).

The original default file format for QGIS was the ESRI shape file (*.shp) and this format has been around

for many years and can be read by many software products. It is an old format and has limitations, e.g. field
names are limited to 10 characters. QGIS has adopted the new “GeoPackage” file format as its default spatial
file format. GeoPackage files can contain different types of vector geometry - points, lines and polygons - and
can also include raster images. GeoPackage files can be up to 140 TB in size! Layers can be imported into

an existing GeoPackage by dragging from the Layer panel onto the GeoPackage name in the Browser panel.
Styling information can also be saved into the GeoPackage file. When digitising into a GeoPackage file, each
new feature is auto numbered. Raster images imported into a GeoPackage appear to be significantly compressed



https://www.youtube.com/watch?v=As4hfPecxoU
https://qgis.org/en/site/getinvolved/donations.html
https://qgis.org/en/site/forusers/download.html
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when compared with a GeoT'IFF without any major loss of quality. ESRI and recent Maplnfo products can read
GeoPackage files.

Shapefiles have a number of limitations such as field/attribute column names are limited to 10 characters, it lacks
a time data type, only supports text fields to 255 characters in length and is limited to 2 GB in size.

GeoPackage files on the other hand allows point, line vector and raster files to be stored in the one file.
Formats/styles can be saved into the GeoPackage file and it can be up to 140 TB in size. When adding features
during digitising, for example, a GeoPackage file will automatically populate the id field with sequential
numbers. See this web link for further information. Note that GeoPackage files are single user only and if you
need multiple user access at the same time then PostgreSQL and PostGIS may be required.



https://carto.com/blog/fgdb-gpkg/

CHAPTER 4

‘ INSTALLING QGIS

4.1 PC Installation

The QGIS program can be downloaded from the QGIS Project website and a choice can be made between
various 64 bit versions of the recent release and long term release versions.

There are two options for installing QGIS; one is called the “Standalone” installer and the other is the “Network”
installer. The Standalone Installer will install the program into the Program Files folder on your C: drive and new
versions will be installed into new folders. This may result in numerous QGIS versions in different folders. The
Network installer installs a small execuable program (osgeo4w-setup.exe) into your downloads folder and when
run, installs QGIS into the root directory of your C: drive (C:/OSGeo4W). The executable file can be run at any
time to check for software updates and will update the files in the QGIS installation and not create new folders.

Note that all your user settings, plug-ins etc, are saved into your user profile in the C:/User folder, not the
program folder or OSGeo4W folders. These will not be overwritten by a new QGIS version install.



http://www.qgis.org/en/site/
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Download for Windows &

Locking for the most stable version? Get QGIS 3.28 LTR

{*—} 0SGeodW Network Installer
The OSGeodW installer is recommended for regular users or organization deployments. if allows fo have several QGIS versions in one
place, and to keep each component up-fo-date individually without having fo download the whole package.

Since QGIS 3.20 we only ship 64-bit Windows executables

Download for macQS <
Download for Linux <
Download for BSD <
Apps for mobile and tablet <

The installer (“Download QGIS 3.34”) will install the program into the program files folder and create a folder
on your desktop with shortcuts to the run the program. When you run the OSGeo4W Network Installer option
you will see the following screen shot. For a first-time installation, choose the “Express Desktop Install” which
will install the basic programs and required utility files.

& 05GeodW Setup - O %
03GeodW Net Release Setup Program {,@'}

This setup program is used for the initial installation of the 05Geo4W environment as well as all subsequent updates. Make sure
to remember where you saved it.

The pages that follow will guide you through the installation. Please note that 05Geo4W consists of a large number of packages
spanning a wide variety of purposes. We only install a base set of packages by default. You can always run this program at any
time in the future to add, remove, or upgrade packages as necessary.

() Express Web-GIS Instal

(O Advanced Install

< Back Mext > Cancel

After the initial “Express Desktop Install”, this window will be different and you can then check for updates by
running the “osgeo4w-setup.exe” file again (usually located in the Downloads folder) where you can then select
“Advanced Install” and select which products you wish to update. The OSGeo4W option can be used instead of
the Standalone Installer option.

4.1. PC Installation 8
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& 05GeodW Setup - Select Packages - m] ps
Select Packages N
Select packages to instal \,‘)
Search l:l Clear OKeep OPrev@cur O Ep View | Category
Category Current New B.. 5. Size Package [l
B All & Defaut
Commandiine_|ttiities &% Default
B Desktop 4¥ Default
& Skip nin nia 43%  alkisdmport: norGIS ALKIS Import
& Skip nin niw 423  alkisdmport-dev: norGlS ALKIS Import fullschema branch)y
1442 Srkeep na [ 586k gpsbabeffe: GPSBabel GUI Frontend
76.1-1 4¥Keep na s 67.17% grass: GRASSGIS
4 Skip nja  nfa 25,320k grass6: GRASS GIS - old stable release
& Skip njo nfa 32 libzipbin: libzip {execuiables)
& Skip nin nia 160k  osgbin: OpenSceneGraph (executables)
& Skip nin niw 951k  osgearth-bin: OSG Earth (executables)
3801 &¥ Keep nja  nfa 35.30% qgis: GGIS Desktop
390-12 &4390415 i 75504 ogis-dev: QIGIS nightly build of the development branch
4 Skip nja  nfa 406,52% ggis-dev-pdb: Debugging symbols for QGIS nightly build of the development branch
& Skip njo nfa 1k ggisful: QGIS Full Deskiop (meta package for express install)
& Skip nin nia 1k qgisful-dev: QGIS nightly build of the development branch (metapackage with addition
& Skip nin niw 1k qgisfullrel-dev: QGIS nightly build of the latest release branch (metapackage with addi
&% Skip nja  nfa 35638k qgisttr: QGIS Desktop (ong term release)
&% Skip nja  nfa 69.225% qgisttr-dev: QGIS nightly build of the long term release branch
&% Skip nja  nfa 359,08% qgisttr-dev-pdb: Debugging symbals for QGIS nightly build of the long term release bran
4 Skip nja  nfa 1k ggisdtrfull: QGIS Full Deskiop (meta package; long term release)
& Skip nin nia £9.394k qggisrel-dev: QGIS nightly build of the release branch
& Skip nin niw 391.73% qggistel-dev-pdb: Debugging symbols for QGIS nightly build of the release branch
&% Skip nja  nfa 35177 saga: SAGA System for Automated Geographical Analyses
2324 &¥ Keep e [ 9,647 sagadtr: SAGA (System for Automated Geographical Analyses: longtem release)
&% Skip nja  nfa 2,12% tora: database management GLI. v
< >
Hide obsolete packages
< Back Mext > Cancel

The select packages window (above) indicates there is an update for v 3.9.0-12 to v 3.9.0-15 in the QGIS
development version (old versions by way of illustration only!).

User manual and training documents can be viewed, or pdf versions downloaded from the QGIS web site.

oo Vecor Rar v e MGG SO posng e
LY YR

VG PCPREp+ FOFOF Pt

i

2 — dyke 219
¥ 20 Geol_su_2749_details

s
[ [

The QGIS desktop is similar to other GIS applications with menu items along the top and numerous
buttons/icons to make it easier to select various options without having to navigate menus. All the menu items
and panels are customisable to user preferences. QGIS has operations to import vector and raster data from a
variety of formats into QGIS, with excellent editing and analysis tools from the integration of other GIS systems
such as GRASS and SAGA. Some of these tools are illustrated in the right-hand panel of the figure above.

If you need to reset the QGIS window and/or panel locations, go to Settings > Options > System tab, select the
Reset button (right hand side of screen) and re-start QGIS.

The appearance of the desktop can also be changed by using the Settings > Options > General tab and in the
Application section find the “UI Theme” where the appearance of the desktop can be modified. A recent addition
here is the “Blend of Grey” option.

4.1. PC Installation 9
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4.2 Mac Installation

Installation on a Mac is different than for a PC and it is recommended to download and install QGIS from the
QGIS download window.

Install the LTR or the Latest Release version.

Download for macOS v

After installing QGIS, the first launch attempt may fail due to security protections. To enable QGIS, control-click on its icon in
your Applications folder and select Open in the context menu. A confirmation dialog will display where you need to click the Open
button again. This only has to be done once.

Looking for the most stable version? Get QGIS 3.28 LTR

Alternatively, for native support of both Intel x86 and Apple ARM architectures, together with the latest versions of key components (e.g
GDAL, PDAL, GRASS GIS) see:

MacPorts Installing Instructions

To install the custom (geological) SVG files on a Mac, in QGIS, go to Settings > Options > System tab and look
for the location of the svg files - something like /Applications/QGIS3.app/Contents/MacOS/../Resources/svg/.
Use the Finder to navigate to the Applications folder, then right click on the QGIS program icon, select “Show
Package Contents”, open the “Contents” folder and the “Resources” folder. Put the custom (geological) SVG
folders into the SVG folder.

4.2. Mac Installation 10



CHAPTER D

‘ PLUGINS

Plugins are small utility programs that greatly expand the capabilities of QGIS. There are currently over 1100
plugins available for download. These plugins are all free and have usually been written to solve a specific
problem or task for users. It is recommended that users peruse the plugins list to see what plugins might be
applicable to their workflow.

Ten “core” plugins are installed by default in version 3.34, listed below.
e DB Manager
* Geometry Checker
* GRASSS
* GRASS GIS provider
* MetaSearch Catalog Client
» Offline Editing
* OrfeoToolbox provider
* Processing
» Topology Checker

To use these pre-installed plugins, you may need to “enable” them in the Plugins > Manage and Install Plugins >
Installed window. Enable the plugin by selecting the check box next to the plugin.

11
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@ Untitled Project — QGIS [Grant]
Q Plugins | All (1131) X

@ Al Q search.. ﬂ
— = 30 City Builder - . . [
] rstated & _MACOSX AGT - Archaeological Geophysics Toolbox :
» A-Maps
2 Notinstalled C L This plugin provides basic tools for processing archaeo-geophysical data: Geoscan
# Actions for relations Research RM15/RM85, Sensys MXPDA, Bartington Grad601, Geonics EM31,
g valid % Active Fire Geophex GEM2, GSSI EMP400
# Add 2 point road sign
Install from ZIP # Aderyn Data Search Electrical resistivity processing module (Geoscan Research RM15/RM8S) contains: la no
# Advanced Line Editor 1. Importing
e — 2. Processing:
a. Median filtering tastc
= AGIS 5
agknow for GGIS b. Georeferencing |
& agk _ Magnetic data processing module (Sensys MXPDA - GNSS) contains: open
# AGT - Archaeological Geophysics Toolbox 1. Importing Jur ‘ﬁ
= Alloy Search Here 2. Processing: ase. £
# ALS Downloader a. Decimation (raw - moving median) nied b
# Altibase QGIS Plugin b. Median removal =4
# Altitudecorrector c. Trend removal pers |
& AmigoCloud d. Stationary point removal
=+ AMIL-Assistente de Mapa Interativo Leaflet Magnetic data processing module (Sensys MXPDA/Bartington Grad601 - Grid survey) contains:
1. Importing
# ANA Data Acquisition
2. Processing:
& Anaximandre a. Median removal [g no
# Andalusian Population b. Trend removal
# Animate OSM c. Georeferencing -
# Annotation to Label Electromagnetic data processing module(Geonics EM31) contains: joducex
# AnnotationManager 1. Importing oo
1 AnotherDXFimporter 2. Processing: B
= Append Festures to Layer a. Apparent conductivity calculation k=
Electromagnetic data processing module (Geophex GEM2, GSSI EMP400) contains: E-~
# sppendToTheme 1. Importing v, ot
% ArcGIS ImageServer Connector 2. Processing: 9
# ArcheoCAD a. Spatial GNSS/GEM2/EMP400 shift
# Archiwalna Ortofotomapa b. Median filtering by profile (in-phase, out-of-phase)
# Area Along Vector c. Moving window filter
2 Area Ratio d. Geophysical parameter calculation: -
# Area Weighted Average | upgrade a1 Install Pugn
Close Heb

Additional plugins that are recommended are as follows;
* Data Plotly (graphing of data)
» Geoscience (for plotting drill holes on plans and sections)
¢ QuickMapServices (add additional services under the extra services option)

QGIS2Threejs (3D viewer)

» Semi-Automatic Classification (satellite data selection and processing)

Shape Tools (creation of numerous types of vector objects)

» Spreadsheet Layers (used to import Excel spreadsheets)

SRTM Downloader (for accessing SRTM elevation data)

If the QGIS start-up is being significantly delayed during start-up (saying ‘“Loading Plugins’) then they can be
temporarily disabled by going to the Plugin Manager and un-tick those that are not needed or infrequently used.
They can be turned on when needed.

In the Plugins > Settings page, check the “Check for updates on start-up” and “Show also experimental plugins”.
This will then alert the user to updates of existing plugins and the release of new plugins whenever QGIS is
started. Note that when you first open the Plugins manager, you may see a “New” tab to show you what new
plugins have been released since you last opened the Plugin Manager. If you are working off-line with no
internet, turn-off the “check for updates on start-up” to skip the web search and update function.

(2 Plugins | Settings ? x
Ll
» Al Check for updates on startup
every time QGIS starts ~
Installed i)
Note: If this function is enabled, QGIS wil inform you whenever a new plugin or plugin
update is avalable. Otherwise, fetching repositories will be performed during opening of
Not installed the Plugin Manager window.
Install from ZIP v Show also experimental plugins
Note: Experimental plugins are generaly unsuitable for production use. These plugins are
.@ Settings in early stages of development, and should be considered ‘incomplete’ or "proof of
concept' tool. QGIS does not recommend installing these plugins unless you intend to
use them for testing purposes.
w [] Show also deprecated plugins
Note: Deprecated plugins are generally unsuitable for production use. These plugins are
unmaintained, and should be considered 'obsolete’ tools. QGIS does not recommend
instaling these plugins unless you still need it and there are no other altematives
avaiable.
Plugin r itories
Status Name URL
@ connected QGIS Offidal Plugin Repository https: //plugins.ggis.org/plugins fplugins. xml?ggis=3.0
v
Close Help
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Some managed IT systems block the loading of the Plugin’s repository data. If this happens, try selecting the
Settings > Options > Network, and check the “use proxy server”. Try again to download the repository. If this
loads the repositories, then uncheck this box and try again to install the plugins.

Network managers may also restrict the installation of plugins. If you have problems, contact your network
manager.
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CHAPTER O

‘ ACCESSING DATA OVER THE WEB

Many government and private corporations have made available datasets for use in GIS programs. There may be
usage restrictions and the conditions of use should be checked at the data source. The amount of free data on the
web is truly amazing and users are encouraged to explore the web for data.

QGIS has many options to access on-line web datasets. These can be in the form of a WFS (web feature service
- vector data), WMS (web map service - raster data) or as a WMTS (web map tile server - tiled raster data, e.g.
Google Earth). Australian data can be searched at “data.gov.au” and Western Australian data is available at
“data.wa.gov.au”.

Satellite data for the ASTER, Landsat, MODIS and Sentinel missions can be downloaded and processed via
the Semi-Automatic Classification plug-in in QGIS or via the USGS EarthExplorer portal and this is discussed
below. Remote sensing satellite data (including Hyperion multispectral scanner and radar data) can also be
downloaded via the USGS EarthExplorer and ESA (European Space Agency) websites.

6.1 Australian Data Sets

The Australian government has the National Map portal where data can be accessed for Australia-wide data
sets or from the individual states and territories. The WA DEMIRS (Department of Energy, Mines, Industrial
Regulation and Safety) data can also be accessed via this portal.

14


https://nationalmap.gov.au

QGIS in Mineral Exploration, Release 1.1
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6.2 Geological Survey of Western Australia

The Department of Mines, Industry Regulation and Safety (DEMIRS) is home to the Geological Survey of
Western Australia (GSWA). This site contains many data sets, most of which can be downloaded from the Data
and Software Centre.

Registered raster files of the 100k and 250k geological map sheets have been mosaiced into 1:1 million map
sheet areas and are in jp2 (jpeg2000) format registered in GDA94 MGA grid coordinates. The “jp2” format
contains the projection and registration data embedded in the file. Raster files of individual map sheets in either
GDA94 lat/long or MGA can also be downloaded from the data centre.

Always check that QGIS is using the current coordinate reference system when it loads these files - GDA94
lat/log has EPSG 4283, GDA94 UTM zone xx is EPSG 283xx.

The digital vector files for the 250k and 100k geology sheets vary in their data content depending upon the age
of the map sheet edition. The GSWA use ArcView for their GIS system and many of their datasets contain “lyr”
style and GeoMap “gmp” files. It has been requested that the data supplied by the GSWA also contain the colour
and pattern information to allow users of other GIS systems (like QGIS) to style their maps like the GSWA
style. North Road Consulting have developed a plugin to convert “lyr” style files to QGIS style files and assists
QGIS users to style their maps in a similar fashion to the Arc GSWA maps. Some of the recent regional geology
releases by the GSWA do have . qlr files which are QGIS layer definition files.

6.3 Landgate and Open Data WA

The WA government has made available a large variety of GIS datasets through their Open Data portal
(data.wa.gov.au). Data from other states can be accessed in a similar manner. Searches can be made on this
site and both vector data and web service links are supplied. More detailed datasets are available for WA from
Landgate, but they may require a subscription. Many datasets are however free, and registration is no longer
required for the free datasets.

Links to some of the WA web services are as follows;
https://catalogue.data.wa.gov.au/dataset/ ?organization=department-of-mines-industry-regulation-and-safety

Use the search option to seek a particular data set, e.g. tenements.
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dataw A

Home Data Organisations Applications Groups SLIP
M / Datasets

Filter by Clear all

Location v

e Advanced search

E | (==

547 datasets found

Organisations:

Department of Mines, Industry Regulation and Safety x

ﬁMining Tenements (DMIRS-003)
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Live and Pending Mining Tenement Data referencing both surveyed and unsurveyed mining tenements
‘Organisations Clear ~

ﬁAbandoned Mines

ﬁ Operating Mines

as they appear spatially within the Department of Mines, Industry Regulation and

The Abandoned Mine Sites dalabase is an inventory of abandoned mine sites recommended by the
Minerals Environment Liaison Committee in 1994 Following a fatal accident at an

MINEDEX provides a coordinated, project-based enquiry system for textual information on mine

deposits, prospects, etc., and related infrastructure. The Operating Mine Map

Using Minedex as an example, this link allows you to connect to web services or download data (where

available).
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Mines and mineral deposits of Western Australia: a spatial extract from MINEDEX database
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Data and Resources Expand all / Collapse all

Web Services & APIs v
Data Downloads v
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d Safety
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Published by ¢
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OFFICIAL
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daily
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6.3. Landgate and Open Data WA
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Data and Resources
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Expand all / Collapse all
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@ Download
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@ Download

® Download

® Download

To add WFS and WMS layers to QGIS, use the Layer > Add Layer > Add WMS/WMTS Layer.

6.3. Landgate and Open Data WA
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6.4 Geoscience Australia

Geoscience Australia (GA) provides an extensive array of national datasets via data.gov.au.

Digital elevation data is also available across Australia from Geoscience Australia at a resolution of 1 arc second
(approximately 30 m) and is available as a hydrologically conditioned and drainage enforced version (DEM-H).
This is a 26 Gb zip file and can be downloaded. The author has cut this into UTM zones which are approximately
7 - 8 Gb in size each zone to improve usability. Depending upon the speed of your PC/laptop, these may need

to be further cut into 1:1 million map sheet areas. The 9 second DEM (approximately 250 m) is about 0.8 Gb in

size, is also available.
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Fig. 1: Geoscience Australia, 9 second DEM
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Many of these datasets are also available as web services.

Geophysical data incorporating magnetics, gravity, radiometrics and elevation data can be downloaded as vector
(point data) or as grid files. Both national and individual survey data is available for data held by Geoscience
Australia via the Geophysical Archive Data Delivery System - access via the “Tools” menu on the right hand top
side of the window. DEMIRS will hold data for surveys flown for the GSWA. Data can be filtered by 1:250 000
map sheet area or by geographic coordinates. Check the projection of the dataset before you download, as it may
default to geographic coordinates.
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Fig. 2: Geoscience Australia geophysical data portal.
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GA have also released a new Digital Earth Australia data portal.
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6.5 Digital Elevation Data

World-wide digital elevation data is available from the USGS via their data portal, e.g., Earth Explorer, and
Australian data can be downloaded from the Geoscience Australia ELVIS portal.

The SRTM-Downloader plugin allows the user to download tiles into their map window and these can be saved.
Note that you will need a USGS EarthExplorer portal login (free). The dtm tiles are downloaded in one degree
tiles in hgt grid format (which QGIS reads with no problem).

You can also use this link to access the 30m SRTM tile data. You will need to add your USGS EarthExplorer
username and password.

o O gr| Qs
or.. @ ThePhotegraphersE.. [ Northbridoe Ausalo.. i @m ©

Lm@me =

Clickon yellowtiles to download their
corresponding data.

These images are in jp2 (jpeg2000) format which have the image registration information incorporated in the file.
QGIS reads and registers these images.

The ELVIS data portal can be accessed here “https://elevation.fsdf.org.au/”.
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6.6 Coordinate Reference Systems

When using GIS data, it is very important to know the coordinate reference system (CRS) of the data. Choosing
the wrong projection will misplace the data or prevent it from appearing on your map. QGIS can re-project data
on-the-fly (OTF) when bringing data into a map window that has a different CRS to the file being imported. If
QGIS cannot recognise the projection of the layer being imported, it will flash a yellow warning banner and
usually defaults the layer projection to WGS 84. Open the layer properties for the layer and correct its projection.

Note that the CRS in the PROJECT PROPERTIES dialog box affects the way the data is displayed in the map
window. The CRS dialog box in the LAYER properties box affects where the points are located on the planet. It
is very important to know the CRS of the data being imported into the map window.

The CRS dialog box remembers your recent CRS used and these can be quickly selected from the “Recently
Used...” information box. If you have not used a particular projection previously, you can type in the CRS name
or EPSG number of the projection into the “Filter” box. For example, the Australian GDA94 geographic CRS
has an EPSG of 4283. Note that if you type “GDA94” into the filter box it may give you an option of GDA94 as
a Projected Coordinate System (EPSG 4938), this is incorrect and will cause problems when trying to display
GDAY94 lat/long data. Always check you have selected the correct CRS.

GDA94 UTM zones can be easily selected by entering the EPSG starting with “283”, then add the zone number,
for example GDA94 zone 50 would be EPSG 28350. GDA2020 has a lat/long EPSG of 7844 and a UTM EPSG
of 78xx where xx is the GDA zone number.

WGS84 UTM zones can be selected using “327” then the zone number for the southern hemisphere and “326”
plus the UTM zone for the northern hemisphere.

(@ Project Properties | CRS X

GDAS4 / MGA zone 50
'WGS 84 / UTM zone 515
GDASA / MGA zone 52

GDAS4 / MGA zone 51

GDA4 f MGA zone 43

GDAS4 S MGA zone 50
GDAS4 / MGA zone 51 EPSG:28351
GDAS4 S MGA zone 52 EP5G:28352

GDA94 | MGA zone 51

Extent
120.00, -38.07, 126.01, -10.46

Proj4
+proj=utm +zone=51 +south +ellps=GRS80
+towgsa4=0,0,0,0,0,0,0 +units=m +no_defs

& =

I EPSG:20250 +nadgrids=A66_National_13_09 01.gsb | EPSG:28351

The lower map window shows the area of the world where the projection is valid.

If you are using a local grid with no real world projection, you can select the “No Projection” tick box at the top
of the window.
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Note that in recent QGIS releases you get a coordinate transformation window open up when QGIS is
reprojecting layers on the fly from WGS84 projections. QGIS is reminding you that the WGS84 projection
transformations are only accurate to 2 to 3 metres.
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CHAPTER /

‘ GEOLOGICAL DATA

Geological data is varied in nature but is usually either as points, lines, or polygons. Geological mapping
comprises the collection of points using a GPS, with lines and polygons drawn as an overlay on aerial or satellite
images. More commonly these days is that the data is collected in a portable field device and uploaded to the
GIS database.

Hint: When editing data, remember that in QGIS, it is a click to select and then click to the location to be
moved - not a click and drag!

The following discussion covers a variety of tasks commonly associated with field data collection and
interpretation. Detailed editing tasks will not be discussed as there are numerous resources available on the
web, in the QGIS User Manual and various books. A variety of tips and tricks can be found in section 13.

The Android tablet application “QField” and MerginMaps are available for tablets and more details on this will
be added in the near future. They can both be used in the field for data collection and mapping.

QGIS can sometimes have problems when digitising into layers with differing projections in the map window. It
is recommended that digitising be done on layers in one projection at a time. The new file can be reprojected at
subsequently into a different projection if required.

Note: Turn off the auto-save plugin if you have this enabled, as it may cause problems during digitising.

Details on the digitising and editing functions can be found in the QGIS User Guide. This guide gets regularly
updated.

7.1 Point Data

Field mapping data is collected by various methods. The most basic version and that used by the “old school”
is to collect data in a field book and then enter it into a spreadsheet for import into a GIS. Field data collectors
vary in their formats and so the user will need to determine what is the best option for their data import. Always
include the datum and projection zone (if applicable) when compiling vector data.

When importing data into QGIS, it must be decided whether the layers will created as shape files or created in a
Geopackage. Shape files are in the original ESRI file format and has a number of limitations, such as field names
limited to 10 characters. Geopackages do not have these restrictions but are typically single user files only, i.e.,
one user access at any one time.

GPS points collected in a GPS are easily brought in to QGIS by importing a GPS “gpx” file or in some cases
direct download of the GPX file from the GPS. Tracks and waypoints downloaded from the GPS in gpx format
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can be opened via the Data Source Manager and the GPS tab. GPX files from Garmin GPS units are usually in
WGS84 geographic coordinates (Longitude and Latitude, decimal degree format) by default. GPS points can be
uploaded to a GPS using the POI plugin.

Comma separated variable or “CSV” files are a good simple way to import point data and can be an alternative
way to import spreadsheet data when there are problems importing Excel files. If you do have a problem with
importing an excel file, save the file in CSV format and import into QGIS. Note there can be problems importing
large Excel or csv files, e.g. with QGIS scrambling column data, if this is the case, then use the tab delimited
text export option from Excel. Complex CSV files containing a variety of field types can be imported using CSV
format files (*.csvt). QGIS can read field data types from an OGR CSV driver compatible “csvt” file. This is a
txt file alongside the data file, but with a “t” appended to the file name extension. The file should just contain one
line which lists the type of each field. Valid types are “integer”, “real”, “string”, “date”, “time”, and “datetime”.
The date, time, and datetime types are treated as strings in QGIS. Each type may be followed by a width and
precision, for example “real(10.4)”. The list of types must separated by commas, regardless of the delimiter used
in the data file. An example of a valid format file would be: “integer”,”string”,”string(20)”, ’real(20.4)”.

Another option for importing csv data is to load into Excel and check the field types for each field before
importing. Excel files are imported using the “Spreadsheet Layers” plugin. This is found under the Layer > Add
Layer > “Add spreadsheet layer” menu. It is especially important to check the data is being correctly imported.

Point geological mapping data such as bedding, joints and outcrop observations can be entered via a spreadsheet
where columns can be created to cater for items such as coordinates, observations, and photo references.
Remember to always include the datum and map projection data in the file. Symbol file names (full path
required) can also be entered into the spreadsheet that will allow QGIS to select the correct symbol and then
orientate it using a rotation angle for the correct strike or plunge. An example is shown below of the WAROX
(GSWA mapping data, csv format) data from the GSWA Bow 1:100k geological map. Additional columns would
be required with symbol file names to allow QGIS to select the appropriate symbol, or alternatively you can
choose a “Categorise” symbol style option and edit the symbols for each category manually.

WAROX Bow.csv - Excel

NitoPro 10 Q Tell me what you want to do

‘D ;; | caibi MUY Y < EfWepTet  Genen ~ g‘d D Ea B é: Q‘Y p
Paste o B ru- - H-a- rge & Center ~ - % * G §§ Conditional Formatas Cell Insert Delete Format — Sort& Find&
Formatting~ Table Stylest = - - Filter = Select
Clipboard  x Font 0 Alignment T Number 0 Styles Cells Editing -~
Al M fe X ~
A B C D E F G H 1 J K L M N o P Q R HE
11X .‘( AREA PERIMETE GEOPNT_ GEOPNT_IFEATURE TYPE STRIKE DIP_DIR DIP PLUNGE TREND RANK VERGENCISYMBOL JNCODE
2 128.011  -16.509 1] o 1 1 Bedding, <inclined 45 315 58 0 0 0 16 4564;Bedding, showing st|
3 | 128.0262 -16.5084 0 o 2 2 Small-scal minor ant 0 0 0 0 38 0 455 4564;5mall-scale fold axis,
4 | 128.3522 -16.5171 o o 3 3 Bedding, tinclined 351 81 1 0 0 0 16 4564;Bedding, showing st
5 | 1283728 -16.5147 0 ] 4 4 Bedding, ¢strike and a2 312 0 0 0 0 28 4564;Bedding, showing st|
6 | 128.3945 -16.5245 o o 5 5 Bedding, <strike and 357 87 0 0 0 0 30 4564;Bedding, showing st
7 | 1284046 -16.5122 1] o 6 6 Bedding, ¢strike and 65 155 0 0 0 0 28 4564;Bedding, showing st|
8 | 1284195 -16.5082 0 o 7 7 Bedding, «strike and 331 241 0 0 0 0 28 4564;Bedding, showing st|
9 | 128.4368 -16.5518 o o 8 8 Bedding, ¢strike and 287 197 0 0 0 0 28 4564;Bedding, showing st|
10| 128.4072 -16.5458 0 ] 9 9 Bedding, sstrike and 87 177 0 0 0 0 28 4564;Bedding, showing st|
11| 128.3951 -16.5365 o o 10 10 Bedding, :strike and 22 112 0 0 0 0 30 4564;Bedding, showing st
12| 128.3831 -16.5393 1] o 11 11 Bedding, ¢strike and 4 274 0 0 0 0 30 4564;Bedding, showing st|
13| 128.3791 -16.5306 0 o 12 12 Bedding, «strike and 28 118 0 0 0 0 28 4564;Bedding, showing st|
14| 128.2913 -16.5468 o o 13 13 Bedding, ¢strike and 8 98 0 0 0 0 28 4564;Bedding, showing st|
15| 128.0352 -16.5543 0 ] 14 14 Bedding, sstrike and 55 325 0 0 0 0 28 4564;Bedding, showing st| =
WAROX_Bow @ gl y
= B e e

Below is an example of the “categorised” features of the WAROX data for the GSWA Lissadell 250k map sheet
with features manually changed by clicking on each symbol. Once this has been done, remember to save the
symbols by using the “Style” button and “Save style” to a QGIS .qgml style file (e.g. GSWA_WAROX.qml). This
style file can then be used to recall these styles. You can choose the “save as default”, which creates a qml file
with the same file name as the shape file and when you open the shape file, the qml file will be used to determine
the way the features are displayed for this layer. Styles can also be saved to a GeoPackage file.
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# Layer Properties - warox_points_e5202gt | Style ? x
= Categorized
Column | abc FEATURE v| €
Symbol @ Change...
€T Labels
Color ramp | Random colors - Edit [ rwert
R Fields
Symbol alue Legend
- Bedding, showing strike and dip Bedding, shg
j— Cleavage, showing strike and dip Cleavage, =t
- Tty 1 Crenulation deavage, showing strike and dip Crenulation
. . Faliation, showing strike and dip Foliation, sh
@ Aclions: . Gneissic banding, showing strike and dip Gneissic ban
o - T Lineation showing trend and plunge direction Lineation sh
- 1 Jains T Lineation, showing trend and plunge direction Lineation, sh
. 1 Small-scale fold axial surface, showing strike and dip Small-scale fi
|n Teren + Small-scale fold axis, showing trend and plunge small-scale fi
- @ Structural symbols are labelled according to the sequence of deformation events, where known Structural &
fi Metadata o Way-up indicator Way-up indi
®
< >
Classify g | = Delete al Advanced ~

To create a new empty points layer, use the menu item Layer > Create Layer > New Shapefile Layer and select a
point layer type (especially important to check the geometry type! And CRS). Add the required data columns
and data types (text, integer, decimal number, date) to attach to each point. Remember shapefile column names

are limited to 10 characters and any names longer than this will be truncated. When creating a new vector

layer to digitise data, ensure the layer is the correct type, i.e. point, line or polygon, that it has the correct map
projection and add the necessary columns to be able to enter the relevant field data for each feature. Save the file
with an appropriate file name. Note that additional fields can be added later if needed. When digitising into a
GeoPackage file the feature id will be automatically incremented.

() LoftyRange_Project_v3 - QGIS

Project Edit View Layer Settings

D E\! Data Source Manager Cirl+ r) Kq) Q {

Create Layer
Add Layer

:f' /” |_:
Browser
L JECRE
hd Favorite: 8

‘\j; F:\Pi

Copy Style
Paste Style

Embed Layers and Groups...
Add from Layer Definition File...

P AL oL -

Plugins Vector Raster Database Web MMQGIS 5SCP  Processing Help

Mew GeoPackage Layer...
Mew Shapefile Layer...
Mew Spatialite Layer...

s Y.

Mew Temporary Scratch Layer...

8

Create new GPX layer

Rmmeie d-a

Crl+5hift-+M

-

——
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(5} New Shapefile Layer ? >
1 [ File name | G
File encoding System -| |
9 \i
~=| Geometry type D
] % Line I'i
o pol
- olygon E.
= New field
e | |
“, Type | abeTextdata b é
Length |8[J Precision ?\
— Add to fields list
= Fields list g
Mame Type Length Precision .
id Integer 10 %

Remove field

3

Ok Cancel Help §

Note: Note the Type “Real”, Length and Precision options where you can restrict the size of the data entered
(e.g. UTM eastings length 9 - 6 figures, decimal point and two decimal places). A negative sign, as per the dip,
does not use a length, so the dip field in this example could have a length of 5 (00.00 to -90.00).

Points can be moved in the map window by using the “Move Features” icon in the point edit menu. The layer
requires to be set as editable. Note that the coordinates in the underlying table will not change and these
coordinates need to be updated using the “$x” and “$y” geometry tools in the “Attribute Table”.

(2} LoftyRange_Project_v3 - QGIS
Project Edit  View Layer Settings  FPlugins Vector Raster Datsbase Web MM

[] .Q. U@ » L 0350 P 4
A/ E 5" fxT > B = [

Erowser *’sy Move Feature(s) g X

! Q (] W = E;; Copy and Move Feature(s)

@ hd Favorites A

F:\Projects\Diamonds'Ellendale
F:\Projects\WwWa

E

ik

The move tool is highlighted in editing toolbar above.

If you do move points, remember to update the Easting and Northing values in the table using the geometry
operator “$x” for Easting and “$y” for Northing. Remember to select the correct column to update! If you fail to
do this the coordinates shown in the table will be incorrect. Remember also that the updated coordinates will be
in the project projection coordinates. Also remember to save your edits.
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) FieldLocs_2016_shp :: Features Total: 29, Filtered: 29, Selected: 0 - ] x
/JEB2 | BE >« D8 A TESPD BRE S

1.2 Easting -|= £ | ~ | Update All | Update Selected
abe Point ~ Datum Zone Easting MNorthing RL ObsType STRK_PLUNG Dip Comments ~
abc Datum

abc Zone GDAS4 50 397480.0000000... 6741475.000000... 313.0000000000... Pisolitc laterite 0... N
1.2 Northing GDA%4 50 397550.0000000... 6741440.000000... 312.0000000000... Bedding 45,00000000000.... 35.00000000000... Outerop oflarge .. N
12 R

abe ObsType GDAS4 50 337583,0000000... 6741378.000000... 303, Joint 335,0000000000.... 75.00000000000... Breccia, vein qtz .. Y
1.2 STRK.LUNG

12 Dip GDAS4 50 397583.0000000... 6741375.000000... 303.0000000000... ¥
b v

(32e Sommen's_ Y] Gpag4 50 397643.0000000... 6741345,000000... 305.0000000000... FoldAxis 25,00000000000.... 45.00000000000... Breccia, smaller ... Y

& GBOS GDA%4 50 397643,0000000... 6741345,000000... 305.0000000000 ¥

7 GBOS GDAS4 0 337470.0000000... 6741470.000000... 318.0000000000... Bedding 50.00000000000... 35.00000000000... Topof psolte hil. N
< >
T Show AllFeatures, ==

There is an algorithm in the Processing Toolbox that will create X-Y columns from point data and this is
accessed via the Processing Toolbox > Vector Table > “Add X/Y Fields to Layer”.

() Add X/Y Fields to Layer bd
y

Add X/Y fields to layer

Adds X and Y (or latitudelongitude) fields to a
point layer. The XY fields can be calculated in a
different CRS to the layer (e.g. creating latitude/
longitude fields for a laver in a project CRS).

[Create temporary layer]

| | &
|
T

/]

7.2 Outcrop Photographs

Photographs of outcrops and report pdf files can be attached to an observation point and allow a point and click
to access the photo or report.

There are three ways to display photos at points. There are two options using the Import Photos plugin, and the
third option is going via the Layer Properties > Actions (thanks to Mike Erceg for explaining this process) The
last two options require the full path to the photo file to be identified.

7.2.1 Import Photos Plugin

If your photos are geo-tagged, i.e., they have their coordinate locations embedded in the file, then another
alternative option is to use the “Import Photos” plugin. Most smartphones take geo-tagged photos unless the
location data option has been turned off for photos. I use a Pentax K-1 DSLR and that camera has an in-built
GPS, so all photos are automatically geo-tagged. Most smart phones will have embedded GPS coordinates in the
photos unless this location feature has been turned off.

To use the Import Photos plug-in, run the “Import Photos” option and select the directory where the photos are
located and where you want to store the resulting shape file (this will have all the photo information extracted
from the photo file). Choose a suitable filename and press OK. The layer will them be created and using the
Plug-Ins > Import Photos > Click on Photos (use a double click), the photos in those locations will be displayed
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(2 ImportPhotos

7.2.2 Import Geotagged Photos

e

r<

8

KN

&, Photo

This is the simplest option if your photos are geotagged. Most smartphones automatically geotag photos unless
this “location” feature is disabled. Use the Processing Toolbox > Vector Creation > Import geotagged photos
algorithm. The resulting table will be created as below.

Q Photos — Features Total: 113, Filtered: 115, Selected: 0 - [m]
J SEELTESP PE S &F
photo filename directory altitude direction rotation longitude latitude timestamp

1 |J\Dropbox\Ne... | GLB_6068 IA\Drepboxi\Ne... 300.6 283.08 0/115.9493316666... -20.4488716666.. 4/06/2019 12:02..
27 J\Dropbox\Ne... GLE_6069 J\Dropbex\Ne... 2052 165.04 0/115.9490116666... -20.4491033333.. 4/06/2019 12:05...
T J\Dropbox\Ne... GLE_6070 JA\Drepbox\Ne... 2072 13485 0/115.9483066666... -20.4480333333.. 4/06/2019 12:07...
T J\Dropbox\Ne... GLB_6071 J\Dropbex\Ne... 2972 130.42 0 115.9483016666... -29.4439366666.. 4/06/2019 12:07...
T J\Dropbox\Ne... GLB_6072 IA\Dropbox\Ne... 290.5 18454 0/113.9405233333... -20.44943 4/06/2019 13:59...
67 J\Dropbox\Ne... GLB_6073 J\Dropbox\Ne... 289.8 184.08 011594053 -29.4494516666... 4/06/2019 13:59...
77 J\Dropbox\Ne... GLB_6074 JA\Dropbox\Ne... 2903 1847 0/115.9405316666... -29.4494216666.. 4/06/2019 14:00...
37 J\Dropbox\Ne... GLB_6075 J\Dropbox\Ne... 291 22793 0 115.9405716666... -29.4494316666.. 4/06/2019 14:00...

To display photos, you use a widget in Layer Properties > Attributes Form. In the above example, the “photo”
contains the link to the photo and we can use this to tell QGIS where to find this photo. Open the Layer
Properties of the file and select the “Attributes Form” tab. Select the field with the link to the photo (“photo”),

then change the widget type to “Attachment”.

Leave everything else as default, see image below.
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. Layer Properties — otos — ributes Form
) Layer Properties — Photos — Attributes F ®
Q Autogenerate = | | @ | | show Form on Add Feature (global settings) +
@ information Avaiable Widgets v General r
~ Fields
s :
Source Alias .
w anc filename
¥ s abe directory Comment
12 altitude V| Editable | | Reuselast entered value | Label on top
O Labes 12 direction
123 rotation w Widget Type
b longitude
D Masks =< long
ave Iatitude it hd
\0‘ 3D View timestamp
Relations Storage type | Select Existing file A
- Actions
4 Dizgrams - Other Widgets Path
ML Widget
ﬁ s HTML Widget Default path |C:\Users'Grant BREN
= Store path as Absolute Path -
]| Attributes Form
Storage mode File Paths -
v Display Resource Path
liary Storage
y Display button to open file dialog
. ons Fiter
® ooy V| Use a hyperlink for document path (read-only)
,
4 Rendering V! Display the full path
© o
- Integrated Document Viewer
Varizbles
’ = Type | Image - €&
e B cicuation width | Auto * | Specify the size of the preview. If you
leave it set to Auto, an optimal size wil
fetadata Height |Auto |2 be calauiated.
Dependencies
v Constraints
Legend
Not nul Enforce notnull constraint
Unique Enforce unique constraint
Expression ~[| &
Funracrinm Aacerintinm b
stle - | oK Cancel Apply Help

If you are importing photos via a different method, you will have to change some of the field values. For
example, the default path to the image folder, tick “Relative paths” and “Relative to default path” option.

Note: The central dialog scroll down box can be difficult to locate but note the scroll bars on the right-hand
side.
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() Layer Properties - temp | Attributes Form ? b4
Autogenerate ~ | |@ | |Show form on add feature (global settings)
mation Available Widgets v General
~ Fields u | ‘
Source Paint =
Daturn Comment
Zone Editable [] Label on top
Easting
Northing v Widget Type
Leb AL
ObsType Attachment ~
Diagrams
iagram STRK_PLUNG — -
Dip
\" D View Comments Defauit path |F:/QGIS/Workshops Workshop/ProjectFiles FieldObservations/Images | (=R
PhotoTaken
Phot. Relative paths
rce Fields ote
PhotoFile () Relative to project path
Attributes Form Symbol ® Relative to default path
SymRot
Relations
~ Other Widgets Storage Mode
OML Widget @) File paths

() Directory paths

Display Resource Path

isplay button to open file dialog

- CER Filter |

‘ v
& Rendering —_ e e e .
¥ Constraints
Variables
FEHEEIE [ Mot nul Enforce not nul constraint
Aetadata [ unique Enforce unique constraint
Expression ‘-bcCommams vl ]
Dependencies
Expression description | |
Legend [ Enforce expression constraint
W Defaults
Defauit vaiue | E
Preview

[] Apply defauit value on update

Stle ¥ Cancel Apply Help

Scroll down the window the central part of the dialog box, past the “Storage Mode” to the “Integrated Document
Viewer” section and select “Image”. Leave the sizes to Auto.

Layer Properties - temp | Attributes Form ? >

Autogenerate ~ | |@ | | show form an add feature (global settings) ~
Information Available Widgets v General
~ Fields
Faint e \
Daturm Comment
Zone Editable [] Label on top
Easting
Merthing ¥ Widget Type
Labels RL
ObsType Attachment ~
Diagrams STRK_PLUNG Display Resource Path -
_ Dip Display button to open file dialog
3D View Comments
PhotoTaken Filter |
Photo
PhotofFile [l use a hyp for d path (read-only)
Symbol
Display the full path
SymRot e "
Relations
~ Other Widgets Integrated Document Viewer
OML Widget
Type =
Width STIERT Spedify the size of the preview. If you
leave it set to Auto, an optimal size will
Height be calculated.
-
w Constraints
Variables
ferietis [ Not nul Enforce not nul constraint
tadata [ unique Enforce unique constraint
Expression ‘ abc Comments ~ | £
Dependencies
Expression description | |
Legend [] Enforce expression constraint
o w Defaults
QGIS Server
Default value ‘ £
Preview

[ Apply default value on update

Stle - Canecel Apply Help

Apply the changes. In the map window, use the “Identify Features” icon to click on a point with a photo (this
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should open an Identify Features dialog box), then in the identify features dialog box, highlight the point (if
you have multiple points in the Identify Features dialog box), open the “form view” (top left icon in the Identify
Features dialog box). This will open a new dialog box which may require re-sizing to see the image. If the point
with the image is not at the top of the list, select the point and then open the form.

Once you have modified the Attribute Form, to display the photo, use the “identify” tool to click on the point
(with the Layer highlighted in the Layers panel). If there is more than one point selected, QGIS will display the
“identify Results” window showing the various points selected. Highlight the photo point you wish to display
and then use the “View Feature Form” icon to show the information for that point and the photo. The form can
be re-sized to enlarge a photo display.

SEE 7 aBT

Identify Results ]
2 WA H G Biv N
Feature Value
* Photos [T]
= filename GLB_6129
¢ (Derived)
b (Actions)
box' Meerenotlmages\Pentax\GLB_6129.JPG
filename GLB_6129
directory JA\Dropbox\MNeerenctImages\Pentax
altitude 2442
direction 218.91
rotation 0
lengitude 115.87923333333333
latitude -29.451223333333335
timestamp 5/06/2019 10:20:27 (W. Australia Standard Time)
b filename GLB_6130
b filename GLE_6131
b filename GLB_6132
b filename GLE_6133
b filename GLB_6134
b filename GLB_6133

SEE 7 aBT

Identify Results ]
SRR AL 8- H
* Photos [7]
= filename GLB_6129
¢ (Derived)
b (Actions)
photo I\DropboxiMeerenchImages\Pentax\GLE_8129.JPG
filename GLB_6129
directory I\Dropboxi\Meerenc'mages\Pentax
altitude 244.2
direction 213.91
rotation 0
lengitude 115.87923333333333
latitude -29.451223333333335
timestamp 5/06/2019 10:20:27 (W. Australia Standard Time)
b filename GLB_6130
b filename GLB_6131
b filename GLB_6132
b filename GLE_6133
b filename GLB_6134
b filename GLB_6133
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Photos - Feature Attributes n

1:\Dropboxi\MNeereno\Images \Pentax\GLE 6135.JP

photo

filename GLB_6136
directory  J:\Dropbos\Neereno\Images Pentax
altitude 321.3

direction 145

rotation 0 ‘ > |

longitude 115,96 130666666667

latitude  -29.431513333333335

timestamp | 5/08/2019 11:18:12 |-

oK | cancal |

This method of displaying photos can also allow you to display the comments for example that accompany an
image.

Note: This link is saved with the project and not in the layer properties.

7.2.3 Forms for Improved Viewing Photos Using the File Widget and Tabbed
Pages

You can display photos and data in tabs using a widget in Layer Properties > Attributes Form. Select the “Drag
and Drop Designer” option from the top combo box.

G Layer Propertoes — Olbs — Attribues Form ®

Using the green plus symbol, create two new “Container” items - “Data Entry” and “Photo”. Drag the “Photo”
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and “Comments” into the “Photo” item (by click hold and drag over the item name) - this will display the image
with the comments. Drag the other fields into the “Data Entry” item - you can remove fields by using the red
minus button.

This will result in a tabbed window opening where we can switch between the data and the photo and makes it
easier to see the photo. This works well in QField on a tablet device where space is limited.

3 Layer Properties — Obs — Attributes Farm X

Select the field with the file location, e.g. “PhotoFile” field, then change the widget type to “Attachment”. Enter
the default path to the image folder, tick “Relative paths” and “Relative to default path” option. Note the central
dialog scroll down box can be difficult to locate but note the scroll bars on the right-hand side.

Scroll down the window the central part of the dialog box, past the “Storage Mode” to the “Integrated Document
Viewer” section and select “Image”. Leave the sizes to Auto.
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Drag the “Photo” item under the “Data Entry” item. This will then open up the image by default.

Apply the changes. In the map window, use the “Identify Features” icon to click on a point with a photo (this
should open an Identify Features dialog box), then in the identify features dialog box, highlight the point (if
you have multiple points in the Identify Features dialog box), open the “form view” (top left icon in the Identify
Features dialog box). This will open a new dialog box which may require re-sizing to see the image. If the point
with the image is not at the top of the list, select the point and then open the form.

Note that you need to save a new style file to remember these settings.

If there is more than one photo/point at the location, you need to select the point in the “Identify Results”
window and hit the “open feature form icon in the top left-hand side of the Identify Results window.
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Obs - Feature Attributes n
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Obs - Feature Attributes

This method of displaying photos allow you to display the comments for example that accompany an image.

Note: Note this link is saved in the layer properties but only if you save the style.

7.2.4 Viewing Photos by the Action Tab

The third method to display photos is to use the Action option, open the Layer Properties of the layer and select
the Action tab. Double click on the Open URL - Open File option.
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This will open the dialog box shown below.
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(=) Edit Action b
Type Open w | [ Capture cutput

Description | Open fie |
Short Name [ﬂnmfle ]

fcon |
Action Scopes
£ Feature Scope
[ Layer Scope
] carnvas
[ Fiekd Scope

Action Text

The acton text defines what happens if the action is riggened.

The content depends on the type.

For the type Prifhan the content should be python code

For other types it should be & fils or spphcation with optional parameters

1 [%PhotoPathds]
£ >
| ab< protoath v [E] [ tsert
Execute if notification matches || ]
(] Enable anly when editable

In the dropdown box near the bottom of the box, select the field with the photo location and click “Insert” to put
the path into the Action Text window. Use the Windows file explorer to navigate to the directory that holds the

photos, copy the path and paste it in front of the square brackets that holds the photo file name (as shown in the
image below).

7.2. Outcrop Photographs 38



QGIS in Mineral Exploration, Release 1.1

(& Edit Action »

With the “Identify Features™ activated for the cursor, right click on a point with a photo and the following will be
displayed over the point.

GB21
GE22 =
GlUb ol Gezo  [SBI2
[ o ] GB20 ¥
(
GB17 GB20 ¥
i M GBIl
@, Identify All (2)
Gais o o @13, Show Attribute Table (2)

Cn GBS

Note there are two photos at this location.
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Select the “Open File” option and the photo will be displayed.
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7.2.5 Opening pdf attachements

To open a pdf attachment, such as a report linked to a point, the action must include the executable
file.

Add the path to the executable, e.g. ‘C:\Program Files (x86)\Adobe\Acrobat Reader
DC\Reader\AcroRd32.exe’

7.3 Line Data

Line data includes such items as contacts, faults and trend lines and are usually plotted on aerial or satellite
imagery overlays. Surface mapping data can be digitised by scanning in the hard copy photo overlay into QGIS
(via raster registration) and tracing the linear features, or by direct digitising on screen using the field mapping
data as a guide.

When creating a new vector layer to digitise the data, ensure the layer is the correct type, line type for example,
has the correct map projection and add the necessary columns to be able to enter the relevant field data for each
feature. Save the file with an appropriate file name.
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(2 Mew Shapefile Layer ? o
File name |F:\QGIS\QGIS3\LinesTemp.shp a | [
File encoding System hd
Geometry type /" Line -
Point
.~ Polygon

Hew field

o | |

Type | abcTextdata -

Length 80 Precision

Add to fields list

Fields list

MName Type Length Predsion

id Integer 10

Type Siring 80

Remove field
i

If you are digitising into a shapefile, QGIS can automatically assign a unique id numbers for each line after
the creation of a group of lines. Open the Layer Properties > Fields, select the id field and click on the field
calculator icon and choose “Update existing field”, select the id field, select the “row number” operator in the
Variables list. Now when you save the file it will allocate a unique id to each feature. Thanks to Chris Franklin
for noting this feature. If you are digitising into a GeoPackage line file, the id field will be autonumbered.
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Specific line styles can be added via the top menu Settings > Style Manager option. Geological line styles have
been created as xml files and are imported using the “import” option, selectable from just above the Close button
in the Style Manager dialog box. Import each style to a category, e.g. Contacts, so they are easier to locate.

7 Style Manager ? X
All Symbols | [rype hare b fiter symssie... | mags |
¥ Groups
topagraphec | Marker él.ne 2: Fil &9 Color ramp
GeolContacts
GeoFoids &
Geollonts .
GeolFaults TommmEEee I
Ungrouped
Smart Groups contacl129 eontact11l contact1110 contact1111
p— - . S .
contactllld contact1113 contactllld contact1115
-2 e v ssme jams
contact1115 contact111? contact1118 contact1119
| [ S ——— — e — -
B [ = || B . _ . - v <.

Contact the author, if you would like to download these style files for contacts, folds, joints, or faults which are
based on the USGS symbol sets.

Note that the line direction can be reversed to get the tick symbols to plot on the opposite side of a line, e.g. fault
ticks, using the “Reverse Line Direction” in the Advanced Digitising Toolbar (v3.4 or higher).

Line styles can also be created directly via the Style tab of the layer menu. Add an extra layer (using the green
plus button) to combine lines and markers. There are numerous styles and options to choose from. Remember to
save the style using a .qml or “Save as Default” option when finished editing the line style.
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You can combine many line styles into the one vector line file, providing you have a column by which the lines

can be classified, e.g. feature type “contact”.

& Layer Properties - Test_vector line | Style

() on every vertex

(O} on last vertex anly
() on first vertex anly
() on cantral point

() an every curve pont

Variables

| malmeter = =

Offset along ne | 0. 000000

Lines can be edited by first highlighting the layer in the Layers panel and clicking the enable editing icon (pencil).
A pencil symbol will then appear next to the layer being edited in the Layers panel. Remember to save your
edits when exiting the edit mode. When the line is editable, there will be red crosses on the vertices. Click on
the “node” tool (seventh button along from left, next to rubbish bin) then click near a vertex to highlight the
vertices, select the vertex you want to move and simply click where you want to move it to. Note QGIS v3 uses
“click-click™, not “click and drag” methodology. To add more vertices, hover over the line and click on the small

red cross that appears. This will create a new point which can then be moved.

Note: See the QGIS User Guide for up-to-date information on editing.
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7.4 Plotting Drill Hole Traces and 3D Drill Data Display

There are two options to displaying drill hole traces on maps. One is to create the horizontal trace and use the
“Shape Tools” plugin to plot the lines, or you can use the new “Geoscience” plugin. Both methods are described
here.

7.4.1 Geoscience Plugin

The “Geoscience” plugin (with thanks to Roland Hill) has allowed the plotting of drill hole traces and colour
coding of the drill hole traces in QGIS easy. Cross sections can also be created. The drill set up screen allows
you to select the collar and survey files. You will need to install the plugins in the Plugin Manager.

If your tables have commonly used field names, then the plugin will pick the fields. If you have collar elevations
in both the collar file and drill hole survey file, make sure these values are the same, otherwise the points may not
be plotted.

&) Desurvey Hole i
Collar

Collar Layer dh_collars [EPSG: 28351 -

HalelD | abc hole jd ¥ Hole Depth | 1-2 td bl
Easting | 1-2 best_x - Northing | 1-2 best_y - Blevation | 1-2 best_z =
Agmuth | 12 azmuth ot Dip | 1-2 dip r
Survey
Survey Layer (Oponal) dh_survey T
HolelD | #b< hole_id v
Depth | 1.2 depth - Azmuth | 1.2 armuth - Dip  L2dp -
Options

Down dip is negative v

Desurvey length | 1.0

0K Canced

The Desurvey option calculates the 3D trace of the drill hole. The 3D coordinates of each sample are calculated
when you “attach” the downhole data, like assays or lithology, to the drill hole trace. Top, bottom and mid-points
of each downhole interval will be calculated in xyz coordinates. The data to be displayed down the drill hole
trace needs to be imported as a non-spatial file with hole id, from, to and data fields. Down hole data can be
assays, lithologies, or other data. If the downhole data fields are in a csv file format, make sure this is imported
vis the Data Source Manager > Delimited Text option so that QGIS interprets the correct field types, particularly
for the from and to fields which must be numbers. The help menu for the plugin describes the workflow and

a link to the web page. Mid-point coordinates are calculated and can be downloaded using the downhole data
output as a csv file for use in other programs like io0GAS or LeapFrog.
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To enable labelling of assay results down hole, use the 3D mid-points of the assay intervals. This will then
allow the display of multiple assay values by duplicating the assay -mid-point layer and choosing the data to
be displayed. To display the lithology as a hole trace colour, make sure you include the lithology layer in the
desurvey option, then use the symbology tab to colour by lithology (by categorise).

The drill hole traces (the desurveyed layer with the down hole data attached) can be coloured via the
“Symbology” tab using any attribute. Note that when you import the downhole data, e.g. assays, make sure

EEINT3

the “from”, “to” and assay values are recognised as numbers not text.

To create a cross section, use the “Section Manager” and using the “Use Map Canvas” and select the envelope
width, draw the required section line.

G “Ursstieet Proyent - S almmnie il - o x

Th - HEHTATITTH

The cross section will be created in a “new” location on the map. To get back to the collar positions, right click
on the collars layer and “zoom to layer”.
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Cross section plot with the hole trace coloured by lithology and the assay values of two elements displayed using
their mid-point locations.

7.4.2 Alternative Way to Plot Drill Hole Traces on Plan

Surface drill hole traces can also be plotted on plans using the Shape Tools plugin. To plot drill hole traces,
a collar file with collar coordinates, azimuth and horizontal projected distance columns are required. The
horizontal distance - trace length - is calculated using the following formula;

Trace length = hole length * cos(radians(dip))
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Using the Shape Tools plugin (from icon task bar) select the Create icon and the Line tab.

() Expression Dialog x
Expression Function Editor
=A== o] [searc ‘Depth’ * cosiradians( Dip™ * -1)
"Depth” = cos{radians('Dip" = -1)) | row_number -

» Aggregates

> Arrays

> Color

> Conditionals

. '

» Date and Time

> Fields and Values

» Fuzzy Matching

» General

> Geometry )
Output preview: 57.40000000000002 Man 2uace

o[ o |[
Note: If down dip is negative, multiply the dip by -1 (as in the above example).
(2} OldHsles_GDA_shp = Features Totak: 10, Filtered: 10, Selected: 0
B BT B & PTES D RBE = &
1iDistance ~ = |E |M'-mcrmmp"rm
HolelD Datum Zone East Narth Az D Dq:lh LocaEast  LocalMorth Destancs

L ml S50.000... 625555.00_.. 6505090.00... 360.00.. -60.00._. 134.B60.. 10135.00.. 9450.00.. 67,40
2 DMU-2 GDA S0.000.. E26030.00.. 650304599 120.00.. -£0.00.. 177.15.. 10800.00.. S410.00.. 83,58
3 PMU-1 DA 50.000.. 625504.99_.. 6605099.99... 325.00.. -60.00._. 56.000.. 10075.00.. 9460.00.. 28.00
4 PMU-2 GDA S0.000,.. 625454.99.. 6503049.99.. 380.00.. -60.00. 55.000.. 10025.00.. S410.00.. 27.50
g PMU-3 GDA 50.000. 62%529.53.. 6803059.99.. 380.00.. £0.00 . 31000 10200.00.. S430.00 . 15,50
& DBR-1 GDA S0.000,.. €25570.00... 6503090.00.. 360.00.. -60.00.. 104.00.. 10140.00.. S450.00.. 52.00

Create [

7.4. Plotting Drill Hole Traces and 3D Drill Data Display

47



QGIS in Mineral Exploration, Release 1.1

(G} Create Shapes 7 o
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Select the Azimuth column for the hole azimuth and the distance field for the length of the hole trace. Check the
units of distance is in metres. The result should look something like below with the hole traces created in a new

virtual file - remember to save it with a relevant name.
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7.4.3 Displaying Drill Hole Traces in 3D

It is also possible to display drill hole data in 3D using the “QGIS2threejs” plugin. All that is required it to have
the 3D coordinates for the sample points to be calculated. This is a simple display option and will hopefully be
superseded with the development of the drill hole and cross section module planned for the future (“OpenLog”
plug-in being developed by Oslandia). The QGIS2threejs plugin displays the centre points in XYZ coordinate
space. The sampling data can be coloured according to any attribute in the file, e.g., assay values of Cu.

To display the downhole data, the 3D coordinates are required for the drill hole traces. In the example below, the
XYZ mid-points have been calculated for assay intervals. In the main map window, then DEM, Google Earth
satellite image and the file containing the 3D coordinates of surface and drill hole samples have been loaded.

The DEM layer and sample layer are not displayed (but loaded).
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When opening the QGIS2threejs plugin, select the DEM for the elevation and right-click on the samples layer to

select the z coordinate.
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& Drill_Surface_Data - Layer Properties
Object type | Cylinder »
Z coordinate
e Zvalue | Mvaue &) Expression
1.3 7 vl [E
Mo Abesite -
style
Codor Featse stle -
Opatty Feature style =
Raduz  Expresson -
10 v| | E]
Hesght Expression -
" 21[E]
Features
() Al fentures
() Features Shat ntersect with map canvas extent
i b
[ o= | conew Apply

The 3D image can then be rotated and tilted as desired. The surface satellite image has been set to 30%

transparency to be able to see through the surface.
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e

Always remember to save your project regularly.

7.4.4 Extracting Maximum Values for Drill Holes

This can be done at least two ways. The first way is to calculate the drill hole statistics and group by drill hole
(algorithm “Statistics By Category”). This method requires coordinates for all assay points.

The second method is to use an SQL query on a GeoPackage file. Save the collar file and the assay file into a
GeoPackage, then use the DB Manager to connect to the GeoPackage. Open the SQL Window, second icon from
left, and then run the SQL query as shown below. Do not forget to add the “geom” column to the query so the
resulting layer can be plotted. Ea ch point will have the max value attached.

B 06 Manager - o »
Dotabase Toble
o (3] Eeecwene. Elocotone
Zui Ife  Tase | Pedew 0 Max ket by roietio Maladona g X
= " GeoPackage
£ Ballsdonisgpky = Saved query |Max_Au by Holehe = | Mame |Hax_hu by _Holehe Save Deieie LoadFie || Save dsFle
farCore Holes =
5 darays = N
Aoy Intervels b
vy WidPrs -
" Collars A
DiamondHoles )
S Libedogy
SectS30R0E 30
SectFI0FI0E_Aseays Ce
mtimﬂﬁ:wﬁ Exeoste | 64 row, 0,004 peconds ear Qpuery Hstory
Sectianblan HoleMo  lmifssamduppn  geom =
Sutviys 1| 12Baon o N
asays-coilars
Lo lmyer_styses 2 | 13RAC002 00025 Rt
b BennwRockdn gropackageg .
v E Gesl_IMgpkg 3 | 18RALI0} 005 bGPl
* E NSWrSEgplg 4 | 18BACOSH nooes BT
v 00 PlastsDutageky
b B tenE) ghgpkg | Load &
+ i Orache Spatial el
v W peststs . Retieve
v Spatislite ' Column with unique walues  Halehis = | ¥ Geomely chen  geom -
o
* Ml Virtual Layers Lavper name fprefia) | Test Set e
Avesd selectng by feature i Load

To select the maximum assay value by drill hole, use the “maximum” function.
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7.5 Polygon Data

Polygon data is added by creating a new polygon layer ( Layer > Create Layer > New Shapefile Layer or New
GeoPackage Layer), selecting type “polygon”, set the projection information and enter the additional fields for
the polygon file. Note that if you are creating a GeoPackage file, QGIS will auto-number every new feature when
digitising.

@ Workshop_Project - QGIS

Project Edit View | Layer Settings Plugine Vector Raster Database Web MMQGIS SCP  Processing  Help

[ B @8 [ S osis source vonager Cutit DO OQMINI"M:6 G-
—= Create Layer P & NewGecPadkage Layer... Crl+5hift+H
’I- J’f LOF Add Layer L New Shapefie Layer... .
w Browser Embed Layers and Groups... A5 New Spatialite Layer...
S O02TA Add from Layer Definition File... ®  New Temporary Scraich Layer...
@' v L7 Favorite 5 copy Sty %5 Create new GPX layer

‘Mr:‘ . R Paste Style
i 4 F:\d
The additional columns might hold data such as geological code, geological descriptions, etc. Remember to
select the correct field type (string, number, and precision, etc) and, remember that field names are limited to a
length of 10 characters in shapefiles - but not in GeoPackage files.
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() New Shapefile Layer ? %
File name F\QGIS\QGIS3\PolyTemp, shp L]
File encoding System v
Geometry type Polygon -
[ Indlude 7 dimension [ Indude M values
|EPSG:28350 - GDAS4 / MGA zone 50 - | [®
New field
MName | |
Type | abcTextdata -
Length [200 | precision

Add to fields list

Fields list
MName Type Length Precision
id Integer 10
Code String 80
Lithology String 200

Remove field

[oc 1 conl [ neo

When creating new objects in a shape file, every new polygon should be assigned a unique “id” number. If you
keep these unique, then it is easier to select and alter polygons which can be then selected by their id. Note that
digitising into a GeoPackage file will automatically number the id field.

To add a new polygon, highlight the polygon layer in the Layers panel, and toggle the editing button (pencil
icon). Numerous polygon options are available - see the second row of menu. To add a new polygon, use the Add
Polygon Feature icon. Hover over each icon for an explanation of the icon actions. If not all the digitising and
advanced digitising options are not show, check the top menu View > Toolbars options.

QGIS can also assign a unique id numbers for each polygon in a shape file after digitising is compete. Open the
Layer Properties > Fields, select the id field and click on the field calculator icon and choose “Update existing
field”, select the id field, select the “row number” operator in the Variables list. Now when you save the file it
will allocate a unique id to each feature. Thanks to Chris Franklin for noting this feature.
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If you want to calculate areas of polygons, add an “Area” column to the polygon table. Note you must set the
projection to a metre projection, e.g. UTM, not geographic degree units, and select your units in the Project
Properties > General > Measurements dialog box. You can then populate this field by using the calculation
option in the Attribute Table option. Make the layer editable and then use the $area function to calculate the

relevant field area.

Note that the units of area are set in the Project Properties > General > Measurements dialog box. These units
can be changed on the fly, but you need to refresh the values in the calculated area column to reflect the new
units. The area can also be viewed by selecting the Layer Properties > Display > Field option so that the area can
be displayed when you hover the mouse over the polygon when the Info Tool is activated.

I geclogy_surface_sd5112 :: Features total: 906, filtered: 906, selected: O — Od *
/2B B0 s W TERP OB BRE =
1.2 Area > =|E |Sarea| « || Update Al | Update Selected
CODE JNCODE Area -

i Qc 5d5112;Qc 0.37
, PM sd5112:P K 0.04
, PH sd5112;P_K 0.08
4 Qs 5d5112;Qs 0.07

oL AC147%0D L [ W ~
Yshow All Features, = EI

Areas can also be calculated via the “Calculate Geometry” plugin. Right click on the layer name in the Layers
Panel and select “Calculate Geometry”. The Calculate Geometry plugin allows you to select your area units.
Perimeters can also be calculated this way. Make sure you do some check areas to ensure your results are correct.
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To digitise a polygon, make the layer editable and choose the “Add Feature” polygon icon (4th from the left).
Click around the polygon using left mouse clicks and finish the polygon with a right mouse click. Nodes can be
shifted and added-deleted using the node icon, as per the line editing options.
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7.5.1 Creating Drop-Down Lists for Data Entry

A drop-down list can be created in QGIS to allow for the attribution of vector items. The use of a drop-down list
prevents typographical errors in data entry and can be used to restrict non-standard item names. You can use data
from an existing layer or use a csv file for the source of the drop - down box data.

The example below shows a csv file that has been used to apply attributes to the polygon layer.

| Lithology_ValueMap.bdt - Motepad — L >

File Edit Format View Help
Value,Description
Breccia, Polymict breccia

Sandstone, Fine grained sandstone
Shale, Shale
Granite, Granite

In the Layer Properties, select the Attribute Form tab, and change the widget type to “Value Map”.

) Layer Piopestoes - EvenMorePebygons | Atiibutes Form ] »

= @ Show form on add feature (global setings)

~
v General

Ada

Comment

B Edieshie [] Lok on top
w Widget Type

Vashue Map =

Comiba oo with predefined items. Value is siored in he attribute, description is shown in the combo bax,

assoms o e

Vialue Descrpton
§ Brecca Polyet brecos
2 Granite Granite
Free gramed

3 Sandstone sandstane

4 Shaie Shale

5

Add UL vishae Remove Selected
¥ Comtraints
[ Mot rudl
[0 i
Exgresson ~| B
Eprennon dargton

[[] Enfirce espresson constrant
w Defaults

Deefpult vahse E
Previen A

The Form Value Relation is used to apply multiple nested dropdown boxes for use in pre -set data entry options.
This is useful for entering specific rock types, geological codes or formation names.

The following is from North Road Consulting who completed a crowd funding campaign to get this feature into
the core component of QGIS.

“What happens is you have pick lists that can change based on other values. Have a pipe? It can be made out of

W, X, Y, and Z. Is it a Water Pipe? It can only be made of X and Z. Wastewater Pipes can only be made of W and
Y.
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Here is my walk through. I have a point layer and that point layer has a type and a subtype. I stored this all in a
GeoPackage by the way. The type drives the subtype. You select A and you can only have red or blue. Maybe B
is green and white. There are two tables to help with this process tableA is 2 fields: a primary key and a value.

TableB has three fields: a primary key, a value, and a foreign key that relates back to Table A. From that you can
see Type A can only have a value of Red and Blue. Type D can only be Black and Gray.

tablea :IFeatures Total: 4...@® tableb :: Features Total: 8, Filtered: 8, pele... @&

Vv & - W » | # - il I E -
type id subtype fk
1 1A 1 1 red 1
2 2|B 2 2 blue 1
3 3|C 3 3 yellow 2
4 4/D 4 4 green B
T show All Features., 5 5 white 3
6 6 pink 3
7 7 black 4
8 8 gray 4

T show All Features, :

The point layer has two attributes of concern: type and subtype. Type will be A,B,C, or D. Subtype will be a
range of colours that Match the Type picked. If you right click the layer and select attribute forms you can assign

a form for data entry. In this case for type the key column is the primary key and the value is the type. Note the
Widget type is Value Relation!

Layer Properties - wells | Attributes Form

T = | ™ | Hide form on add feature (global settings) =
RN Available wi R
Inf t wailable Widgets
i nformation - : = Gmef.l
@ source Fid il
T symbology subtype Comment
- ¥ Editable Label on top
{3 Labels
v » Widget Type
;| Diagrams
T Value Relation =
g 3D View
- Saurce seleck layer, key column and value column
- Layer [T tablea =
= Artributes Fe P — -
Fols Value column e type .
A liary
ﬂ Storage Allow NULL value
,:@ Actions Order by value

Allow multiple selections

' Display

& Rendering - - =
@Help Style -~ « Apply | ¥ cancel JeK |

Lrarlablac

Lets looks at the subtype field. The key column is the Foreign Key (the part that relates it back to table A). The

value column is the subtype. The magic is this - if you look at the filter expression: “fk” = current_value( ‘type’).
See below.
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Layer Properties - wells | Attributes Form

Autogenerate = @  Hide form on add feature (global settings) -

@ wrormation | T’Eihbl!mdﬂ!“ v Ganaral v
1\9 Source :id . Alias
- e Comment
RN T —
P Belations: v Editable  Labelontop

Labels

* Widget Type
. Value Relation -

\“ 3D View

Source select layer, key column and value column
e Fields Layer £ tableb =
|==| Artributes Fe Key column 1k -

Joins Value column =z subtype =
¢ g:.r:[i;i;;y Allow NULL value

. oOrder by value

[:{a Actions
' Allow multiple selections

Display
4 FRendering Use completer

Variables Filter expression £
.‘ Metadata "Fk" = current_value(type’)

@Help || style - Japply | ®cancel | Jok |

The foreign key equals the value of the type widget. When you add a point, you’ll see the type drives the subtype.

Actions

Fid Autogenerate a|v

type A
subtype red -

 Cance

In summary, if you select type A, you will only get an option to select colours red and blue.”

1

Value Maps and Form Value Relations are useful tools for adding data. For geological data, you might have a list
of rock classes (igneous, sedimentary, etc) and a list of lithologies (basalt, granite, sandstone, etc) for polygon
data, or observation type (bedding, joint, vein, etc) for point data.

7.6 Geological Symbols and Geological Patterns

Geological symbols can be either specific geological fonts (True Type Fonts) or SVG (scalable vector graphic)
symbols. Geological symbols can be downloaded from the internet for free use in QGIS. On Windows systems,
geological symbol fonts need to be installed by right-clicking on the font file name and selecting Install. Note
that some fonts, particularly the ESRI fonts, are proprietary and not free use.
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7.6.1 Geological Fonts

Four font sets are available from Geoscience Australia and include ESRI Geology AGSO 1 to 3 (esri_500.ttf,
ESRIGA_O0.ttf and ESRIGA_4.ttf), GeoscienceMining (GEOSM_.ttf") and MiningFossilTopo (MINIFT_.ttf).

Other geological and cartographic fonts may also be available depending upon what other software you may

have installed (previous MapInfo or ESRI fonts may already be installed on your system and could also be used).

Fonts installed on Windows can be accessed via the Windows run box and typing “fonts”.

Geological font symbols are accessed via the Layer properties > Style tab and choose the symbol layer type

as “font”. All the fonts installed on your computer will be accessible and you will need to search through the
installed fonts to find the relevant font file and then the relevant font symbol.

s

Font famiy

Sire

Fil color
Siroke color
Stroke width
Join shyle

Rotation

Cffset

Anschor point

2} Symbol Selector

4k
¥ o ¢ Marker

4 L
= ¢ Font marker

L

Symibol Layer type Font marker

MiningFossiTopo
F-200000

Feo 5o

[}

[

ik
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7.6.2 SVG Symbols and Patterns

The USGS symbols and patterns can be downloaded from various locations on the internet but the easiest way is
via the QGIS Resource Repository plug-in.

@ Plugins | Installed (31) X

= v @ Append Feabures bo Layer - . -
i e 808 ansger QGIS Resource Sharing
L EMAP o 3
Mot installed +#s Freshand raster georeferencer Download shared collections
5 7 Geometry Chacker
& el fom 2@ - Geosaence Search for published collections and install them for use with QGIS. Symbology (SVG, images, styles), Processing scripts, Processing
4 Goagle Earth Engne models, R scripts and checklists are supported. There are several options for repositories: Github, Bitbucket, local file system and
* Settings  GRASS & HTTP(S)
V& GRASS GIS provder T )
* 6D Lowder I 77X 93 rating vote(s), 188974 downloads
3 MapSwige Tool
| Mergn aps Category wen
& MetaSearch Catdog Cient Tags algorithm, checkiist, collection, design, map, model, processing, python, r, repository, resource, script,
s Offinezditing sharing, style, svg, symbol
V| & Openlog More info homepage bug tracker cods repository

€ O froToslbor provcer
+ ra PO Ecorts

4 Prosssng mstalled version 1.0.0

v  Prozessng Sa Available version (stable) 1.0.0 updated at 5/08/202 11:46 &M

Author Akbar Gumbira, Hivard Tvaile, Julien Moura

Changelog  Versien 1.0.0:
- Tasts have been rafactored to use GitHub Actions and restoring code covarage
v & Quisditvecs Hiandle casa w ne of dafault repositories is unreachable
prSerices ted during tests refactoring
Automatic Claalfication Pl 2ase notes for complete changes since the last stable version
Sern-Automlc Classification P
£ SeneHb

tion tarnal libraries {£166)
& SLR (Community Edtion) Improved development anvironmant (£168) - thanks to @Guts
v [ Sprendsheet Loyers £rabla rranclarinn far tha nlusin Ll and 344 nartisl i ransh tranelarian B
M STM Dawnioader ~|| Usgrade Al Uninstal Plugn fenstall Plign
Enable the plug-in and then search for the USGS symbols under the ALL tab.
@ QGIS Resource Sharing - 1.0.0 b3

i Al colections A

Flow map arrows (Anita's Reposito. . |~
e Font Awesome icons (Font Aweso. H
B cscacme o inraivee | 1JSGS Geologic Symbols
oa GIS LAB SVG symbols (QGIS Offica
B8 settngs Geologia Servigo Geoldgico do Bras...
- Geologcal Survey of Sweden berg
C\Et‘ugn;: Su?mtg‘ of ;w;d:n jorca
German BlanzV (Plan?V Repostory) H B
ptilaibidadio i) practically all areas of the geosciences.
Gratinse of the Polygan (QGIS Bra
HERE Icon Library {HERE icons)
Hurricane (Dale Kunce's Repository Tags symbol, svg, style, geology, usgs
Juhele-map-cons (Juhele Map Icons)
Mapbox's Maki Icons (QGIS Official
05M Spatialite Googlemaps (QGIS ..

Description  This collection of symbols created by the USGS has all the geclogical elements for your

OperSireetMap style (Richard's Re Resources 716 SVGs.
Py T 3 .
#L*ﬂing“‘;“;,ﬂi‘zlj;‘ngg‘fg‘; Reinstall to update

Brocessing Scripts for Profiing (Fa
QGIS R saript collection (QGIS OFfi.
QIS R script collection (from QGIS
Raster Styles (Keith Jenkins'Repos
Red Cross Emblems (Dale Kunce's
Road signs (QGI5 Offidel Reposilo...
Sistema de Classificago de Uso da

Praview

Spht Fopulaton (QGLS Brasi Offica v

Swecish Landmateriet roads / vagk .

Swedsh Landmateret teran | terr

Swedizh Lansstyrelsen riksintresse .. v

Swedsh Trafikverketricsintressen

'UNOCHA Humanitarian Icons 201

USGS FGOC gedlogy fll symbols (F / -

Lo e e e o Sl o o3

v

Renstal Uninstal

vii ly

Vaylavirasto new traffi

Close Help

Install the symbols and these will then be accessible via the symbol selector > SVG > SVG Browser >
Collections.

To install the USGS pattern fills, we need to add a new repository to the Resource Sharing plug-in.

Q@ Repository Details %

Mame |FGDC geology Symbaols| |

URL https: ffgithub. com BC-Consulting [FGDC-4-QGIS. git

Authentication ' | Ad_d | C_Iea_lr

| Ok, | . Cancel

Install the pattern fills and these will then be accessible via the symbol selector > SVG > SVG Browser >
Collections.

A selection of SVG geological pattern files shown in the appendix were initially sourced from Stefan Revets’
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page and modified to allow the overprint pattern to be coloured. Also see this page https://github.com/afrigeri/
geologic-symbols. An alternative location for geological SVG patterns is here. The NSW geological survey also
supply symbols for their state wide geological maps and are based on the USGS FGDC symbols and the symbols
are supplied in folders based on the FGDC documentation.

| = | FAQGIS\Fonts_Patterns\QGIS_Symbols_NSW\QGIS_Symbols\USGS-StrucPts - a x
Home  Share  View 7]
£ A ]
b 4 IJ o Moveto = 3 Delete = v Bl setectan
11" = Select none
Fin to Quick Copy Paste Copy to Rename New Properties 1
access 2] y folder = £) g Invert selection
Clipboard Organize Mew Open Select
— L « QGIS Symbals » USGS-StrucPts » v Search USGS-5tr 2

~

~

Mame Date modified Type S
YP
# CQuick access
I Dest z usgs02_faults 201 i AN ile folder
esktop
usgs03_geophysical M File folder

; Downloads o

=| Documents o

usgsld_joints
usgs0s_folds

&=] Pictures * usgs06_bedding
DATABASES usgsl7_cleavage
Images usgs03_foliation
MinExpln usgs04._lineation

usgs10_fossils
Workshop

& Creative Cloud Fil

usgs1l_geophysical
usgs12_fluvial

usgs13_glacial

N, Drophe usgs1d_periglacial
@ OneDrive usgs16_eolian
usgs17_mass_wastin
B ThispC u5:513_\rolcanic )
- 30 Objects usgs19_natural_resource
o Aorus D usgs20_hazard
I Desktop usgs21_earthquake
% Documents usgs22_plate_tectonic
; Downloads usgs23_uplift_collapse
§ Grants iPhone usgsz‘f_impact
D Music usgsds_planetary
= Pictures s

. Storage (NAS (s

! Videos

1 sl Pirk i
26 items

W 4

usgs27_weather

usgs30_tepo

SVG files can be stored anywhere but the default location for the standalone install option is the Program folder,
for example C:\Program Files\QGIS 3.26\apps\qgis\svg. Note that if you install QGIS via the OS4Geo option,
the SVG files will be located in the “C:\OSGeo4W64\apps\qgis\svg” for the long-term release version, or the
“C:\OSGeo4Wo64\apps\qgis-devisvg” folder for the development version. It is recommended that this folder

is used for the additional geological symbol and patterns so QGIS will find these by default and you will not
require to specify and additional SVG directory location. If you upgrade your version of QGIS, you may need to
copy your extra SVG files back into this folder.

Alternatively, save the SVG folder to another separate folder and point QGIS to that folder using the Settings >
Options > System tab.
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&) Options — System o
| w svG Paths -

Path(s) to search for Scalable Vector Graphs: (SVG) symbols | =

C/05GeodW apps/qgis/Savg/

CefUsers/Grant/ AppData/Roaming/QGI5 QG153 \profiles\ Grant/svg/
C/PROGRA~1/QGIS32-1.3 spps/ggis/Sovg/

Ci/SWGFiles

w Plugin Paths

Pathis) ta search for additionsl €4+ plugins loraries g | (=

w Documentation Paths

Path(s) to search for QGIS help o (= A"
https://docs.ggis.ong/Sqge_short_version/Sqgis_locale/dacs user_manual’

To use the geological patterns, for example, you would categorise the layer based on a geological code and then
allocate each code a specific pattern fill, and background polygon layer. The image below shows the result of
“Categorising” the geology and colouring each geological code type.

& Layer Properties - geclogy_surface_274%withArea | Symbology 3 b
= Categorized -
"i‘ Information Colurn | abe CODE v| [E
T Symbol .ﬂhm
\5‘ 0w e
Color ramp Random colors -
S_fn‘i:-d Ve Legend Lo
AC] R+ R Residual unit, calorete developed in and adjacent to alunisl channels
= D R R4 Saprolte and sapreck of uncertain protoliths
ED 5 _5 Sandplains, quartz sand of mixed origin, inchudes residual and eolian sands
=] D W W Shestwash
HALC] W Vif Sheetwash, kw-gradent deposits

W _Wit Sheetwash, sit and sand

wef Wit-f Shestwash, ferruginous it and sand
od od Dolerite dyloes and sils

P_#b4d  P_-MChkd Backdeor Fmn

P_4Ch-sl Backdoor Fren

P_Mbss  P_-MChss Backdoor Fen

F_#MCbat  P_-MCh-at Backdoor Frn

P_MCcsf  P_-MCo-sf Calyse Frn

P_MCcsl  P_-MCc-sl Calyie Frn

LTy LT Ry Sy .,

AENRNORREE
IDEEOEHECO
§
W

Classify dfn s | | Delste sl Advanced ¥
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] Senple il »
i = ‘il ML
E
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E 5
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Note that you have options for size and rotation of the patterns or symbols. The SVG symbols and patterns
have discrete file names which can be used to automatically assign symbols and patterns in the “Data Driven

Override” of the layer properties file window.

SV Groups SV Image:
focd -
geslsgy =
GeoPatterns T
-wxrru - WMy il b

[ PROGRA 11GGI51~ 1 18/acosjagnl.fevey FnoPatsermam 10 s
¥ Layer rendering
Larpesr ransparency
Laryer blendrg mode
Feature blending mode
] v effects

i
Hermal -
Mormal

] Control feature rendering order

Stle T

Coloured backgrounds can be added to the polygon fill by adding another layer in the Symbol Selector dialog
box. Add a new symbol layer by using the green plus symbol and move it to the bottom using the down arrow

key below the display box.
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/' Symbol selecter ? o

L] Fn
[1] v il
— Line

— Simple line

B || = (]| &
Symboal layer type Simple fil -
il €
o | R -
Fill shyle -Sﬂhd M=
Outine style | = Solid Line - €=
Jonstde  gRuBevel - =
Outine width | 0.260000 € 5 mlmeter v 4=,

0000000 : Milbmeter
Offset X,¥ =

0.000000 -

Draw effects
oK

For assistance in selecting colours, go to the “Color Brewer” website where there is a vast array of colours and

their specifications available. Colour specifications can be specified in QGIS via their hex, RGB or CMYK
number.

If you have favourite fill styles, these can be saved as “Favourites” which are then quickly accessible via the
Symbol Selector dialog box.
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The SVG fills can also be “embedded” into the file via the “Advanced” options and this allows the files to be used
by other users that may not have the relevant SVG files installed on their machines.
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7.7 Geological Line Styles

Linear geological features can be displayed by manually editing the line style in the Layer Properties > Style tab,
or by using line styles set up in the top menu Settings > Style Manager window. Full details of how to construct
various line styles can be found in a comprehensive document put out by the USGS and can be found here.

Style (*.xml) and symbol (svg) files can be found here at Stefan Revets’ site and in the NSW QGIS Symbols in
the “QGIS_SymbolsFGDC_GeologySymbologysvg” folder. Line styles include geological contacts, faults, folds,
and joints and are based on the FGDC symbology.

On the main menu, go to Settings > Style Manager and select the Import option in the small box down on the
lower left-hand side of the dialog box (looks like two blue lines with dots). Save each group with a name (“tag”)
so that you can easily identify which line style group you want to display.

Gl Styte Manager - o *®

Defauit Tl # A M meke | Ve | COM | G ChrRmm | % TedPomst | S LbdSetings | E LegedPaichShepes | 10 Symboks
Favorites =
Al

Tegs e P S — —_— R

Celeeful
Geayseale

Showerase coraac1129 contptlll contact 1110 contact1111 competl112 contact1113
ook SRS TS — e [R—— [R—— [

contactilid contneti1ng contsct 1118 contscti 117 contacti1ig contact1119

- — o T— - - - --mfm 0 mssss L

contact1i2 contscti120 contsct112) contsct] 122 conscti123 contact1124

Lo TN | areneason

S P b
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Navigate to where your line styles are stored. Import each one (e.g., contact, fold, fault and joint). Remember to
add a “tag” so they can be easily selected in the Style Manager.

In the Symbol Selector dialog, select the “Symbols in group” drop-down box, select “contacts” (or whatever you
called this line style group). Select the line style you want and hit OK. This method can be used to modify all
the other line styles. To save these line styles remember to save the Style as default in the main Style tab window
(under Style > Save as Default).

If you have multiple line styles, make sure you have a column in your table to allow the line types to be
“Categorised” so that specific line types can be allocated to different line types.

# Symbol selector 7 »
v i L A
b Blarker line
hd Marker
SVG marker
¥ Blarker line
o Lr ] i ol
+
Uit Millimeter -
Transparency I:I'ﬁ‘-l
Colr . -
Width :ac-:-c-:: SRE S
Symbols in group | GeolContacts || Gpen Library
? > ?
contac1129 contacti®l conmtact11il comtact111” contact111: contactii1: comtact111s comtact111!
-7 [T — e T L 7
contact111 contact111] contact111f contact111! contact112 comtact112( contactl12’ comtact112:
? trirasnan rrnananed e T an R

Any of these line styles can be edited manually by selecting the layer in the top window.

Note: You can change the line direction, e.g. fault ticks on other side, by using the “Reverse Line Direction” in
the “Advanced Digitising Toolbar”.

7.8 Labelling Features

Features can be labelled via the Labels tab in the Layer Properties window for each layer. There are many ways
to place labels and format them. I will give some examples typically used in geological applications below but
there are many other options which you are encouraged to explore (see QGIS User Guide - section 12.3.3 and
Graser and Peterson 2016 - Part 2). Note that you can have the labelling panel open and docked by pressing
F7, and when you make changes to the labels these are immediately displayed in the map widow. This method
removes the requirement to click OK/apply to see changes.
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7.8.1 Labelling points

The Labels tab shows a variety of labelling options such as font type and size, whether you want a halo around
the label (buffer) which is useful when the labels are over a coloured background. The Formatting section allows
you to specify multi-line labels and word wrap options. The Placement options allow you to test different ways to
display your labels.

1@ Layer Properties - mineral_drillholes | Labels 1 *
= Show Labels for this layer - | |
@ vt Label with | abe noleid | [E
¥ Text Sample
J\:\\ Source r —
Lorem Ipsum
* gymbology
w
|Lorem tosum [0 [uegss  ~| By -
. abe Teut | Text A
"2 Formatting Fonit MS Shel Dig 2 - €
B uffer ‘
Stybe Regular - =
W Bacground =~
J Shadow ME=ESEIE = e & 1 €
! Attrbutes Form .:0 Placement Sirm. 10.0000 ? 1:'
4 ¥ Rendering )
¥ Joinz Points - &
T fenttory Storage coer | -
opacty Bies B & .
e .

Note that to manually move individual labels, use the “Move Label or Diagram” option in the labelling toolbar.
atabase Web Geoscience MMQGIS SCP  Processing Help

NPPRLAREBIR Ge & 8- LB
m--i - abe @‘“%\‘b'ﬁ‘& . . . .

O @ @9 == b .
% o = | Wy Hi | M_ove Label and t ".u: jj:
I | Diagram

There are three placement options, and it is suggested to test these options for each application. The
“Cartographic” option (points only) will move labels to suit the display. If you need a “halo” around the labels,
use the Buffer option. To rotate all the text labels, use the Labels > Placement > Offset from point > Rotation
option. This option is useful for labelling drill holes along grid lines.
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Multi-attribute labels can be created using the expression editor. Note the “Output Preview” in the lower left of
the dialog box which shows how the labelling will appear.

& Expression dialog

Expression Function Editor

0 {0 I | | 5

"FEATURE" || "\n' || "STRIKE" []'/" |l "DIP"

< >
Output preview: E;gu' showing strike and dip
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An example is shown below displaying the structure type with strike and dip.
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In the Layer Properties > Label there is an option to add “call-outs” where lines can be automatically created to
join a point to a label.
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Labelling drill holes with collar names and depths of holes can be achieved using the expression editor in the
labelling tab. Note to check the Preview to ensure your syntax is correct.
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7.9 Joining Spatial and Non-Spatial Data

Joins are done via the Layer Properties dialog box. Open both the spatial file (i.e. the layer that is spatially
located) and the non-spatial file (without spatial reference). The non-spatial file can be opened by the
spreadsheet or text file import and with “No geometry” selected. The non -spatial layer will appear as a
spreadsheet icon in the Layer properties panel. Select the spatial layer in the Layers panel you wish to join, open
its Layer Properties > Join tab, press the green plus to add a new join, select the join fields (which must have data
in common in both layers to allow it to join).

The example below (Bow 100k map sheet) shows the join of the geological polygons with the geological
descriptions (from an Excel file) for each of the geological codes for the polygons.

Individual fields can be selected for the join using the “Choose which fields are joined”. Select the “Custom field
name prefix” and change it to a short abbreviation, remembering that shapefiles can only have a maximum field
name size of 10 characters and this may cause problems later as field names may have been truncated.
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After clicking “Apply”, examine the join results by opening the layer attribute table and ensuring the join has
been successful.
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To make this a permanent join, use the “Save As” option by right-clicking on the layer name in the layers panel,
and saving the file as a new shapefile layer. If you do not save this joined file, the join will not be permanent, as it
is a virtual join only. You may also need to copy the polygon styles from the original shape file to the new spatial
file. To do this, right click on the layer name, go to Styles > copy styles > all style categories, then right click on
the layer where you want to apply these styles, and paste > paste styles > all style categories. Remember to use
the layer properties > Style tab and “save as default” to create a qml file that will automatically apply these styles
when the file is re-opened.
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7.10 Geological Legends

Geological legends in QGIS can be created but the program really needs a plugin to create a geology specific
style of legend. Geologists use QGIS very differently to the majority of QGIS users and this would need to

be pushed by the geoscience user community. Detailed geological information, e.g., formation names, can be
imported into the legend using the Legend tab in the Layer Properties > Legend tab. Note that you may have to
join the geological information to the geological polygons, as in the case of GSWA geological data, before you
create a more detailed legend.
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In the window above, the label text has been selected using the “Set Labels from Expression” which then opens
the expression builder window (below).
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The legend will be displayed in the print layout window as shown below.

Output preview: 'Badedoor Formation’
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Work is in progress to automatically assign geological patterns and descriptions from the GSWA polygon
colouring information and pattern fills with the vector data for their digital maps.

7.10.1 Adding user defined polygon colours

If the geological polygon layer is imported from ESRI or Maplnfo, the styling information is lost. Some suppliers
of this data create qml or glr files to accompany the shp files to allow custom colouring. To apply custom colours,
it is necessary to do a categorical style on the polygon layer based on geological code or name, and then use the
rule-based renderer to edit the colour information and polygon name for each geological unit.
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Don’t forget to save as “‘default” to save the styling information!

7.11 Importing and Exporting GPS Data

To import points and tracks from a gpx file collected using a GPS unit, use the Data Source Manager and the
GPS tab, select the gpx file to upload and the data type (tracks or waypoints). After you have imported the point
or track file to QGIS, save it as a shape file to enable editing of this data.
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To send data to your GPS device, use the POI (“point of interest”) plug-in. The plug-in allows you to select the
layer you want to upload, the column containing the point names (or ids ) and an optional comments column
(up to 254 characters). The plug-in creates a gpx file which can then be easily uploaded to your gps via a direct
file transfer or GPSBabel (for older models). The projection of the layer does not need to be in WGS84. Select
the folder where you want the file to go, select the layer to export as a gpx, enter the filename in the “Default
Category Name” box, then select the column to be used as the “POI” name. The “Optional Description Column”

can be used to upload other columns such as a site description into the “Comment” and “Description” fields of
the gpx file.
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If you have problems with the gpx files, you may have to download the free “GPSBabel” utility or purchase the
GPS Utilities program, US$60. The GPS Utilities program has a vast array for GPS formats that you can read
or write. After you imported the GPX file into QGIS, remember to save the GPS layer as a shp file to allow for
editing of the data.

Note: When uploading points to a GPS via a gpx file, you may need to save the shape file in a WGS84
(Lat/Long) projection and add two new text fields for “Name” and Desc”. To include a long description in
the DESC (Description) field, such as an outcrop observation, ensure you make the string length to be 254
characters. Some GPS units will only display a certain number of characters, for example the Garmin etrex
Vista C only displays 30 of the 254 characters.

Copy your point id’s from your location reference column into the “Name” field using the attribute table. Do the
same to copy any comments into the “Desc” field. Save the shapefiles as a gpx file with GPX USE EXTENSION
“YES” before uploading to the GPS. The point id’s will then appear as your waypoint names and the comments
will appear in the notes section.
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Open GPSBabel and select the gpx file to be uploaded, check Device “Garmin serial/usb”” and device name

“usb”.

7.11. Importing and Exporting GPS Data

77



QGIS in Mineral Exploration, Release 1.1

4 GP5Eabel - = 4
File Help

Irpnst

(®) Fie () Device Forenat  GPX XML =

b File Namefs) | F:/Projects Tmpacts Mesrens FeldTripFeld oce_2017_WGSS4.gp0"
Opbions

Trarelabon Opbons

4y B Wayponts 2 O routes 2 O wracks Lo Fifters More Optons
Output
() Fle (@) Devies Farenat  Ganmen serial USE protocal =

Dwvaoe Mame: | ush: -
Opliors

gosbabel -w 4 goux -F F: Projects/Impacts Meerenc FieldTrip Feldlos 3017 WiG5S4.gpn -0 garmin F ush:

Translation successfl

(G5 O | e

The lower window will confirm if the upload has been successful.

A live link to your GPS can be accessed via the View > Panels > GPS Information panel with various connection,
display, and digitising options. This allows the user to have QGIS running and a live map link via the gps.

7.12 Using the GSWA WAROX and WAMINES data

The WAROX (2019 edition) database contains the GSWA field locations, sample sites, outcrop photos and
petrography reports. The Microsoft Access database supplied by the GSWA contains pre-defined queries to
make it easier to access the data. The query “qry_detailed” allows the user to extract the GSWA observation sites
and “qry_summary” indicates if photographs have been taken of outcrops. The query “qry_photos” contains
the photo information. Note the location of the photos is in the LocationID field and needs to be joined to the
“qry_summary” to assign a location to each photo. To import this data into QGIS, export the query as a csv
(qry_detailed.csv), ensuring you select the first row as field names, and then import this into QGIS via the

CSV import option. Change the projection to GDA94 from the default WGS84. The Access queries can also
be modified to allow the extraction of observation sites with photos only.

In QGIS, open the layers attribute table, make editable and add another column (called something like
“SourceFile”) of type string (text) with width of 100 characters. Save this update. This “SourceFile” column
will hold the file location and photo number that will allow QGIS to display the photo for this location. The next
step will concatenate the directory path and photo file name into the “SourceFile” column.

Click in the column selector to select the “SourceFile” column and then enter the following expression in the
expression editor “concat(’ directory location’||’SourceFile”) substituting the directory location to point to where
you have saved the WAROX photos. Note you need to change the default back slash () to a forward slash (/) in
the directory path or you will get “?” replacing the back slashes. Save the file.
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You may want to Categorise the points into those with and without photos using a “Rule based” styling using
photo SourceFile is Not Null for points with photos (meaning there is a photo link), and no photo when
SourceFile is Null (no photo link). I have used a photo icon to indicate if there is a photo available at a particular

location.

Use the methods above to display photos linked to

that site. The Action properties for the layer can also be

used to display photos. An example below shows the WAROX points displayed to indicate whether a photo

was available at that location.
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A similar process can be used to display linked petrographic reports and photos in the WAMINES database.

See below an example from the WAMINES database. To display pdf files, you will need to add the pdf display

program in the “Configure External Applications” tab.
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PDF files can also be displayed via the Action tab, add the cmd /c command to the action text.
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7.13 Creating and converting Local (Non-Earth) Grids to Real
World Coordinates

The Geoscience plug-in allow you to create a custom CRS. For this you will need at least three points in both
coordinate systems, better to have four and enter O for any Z values. This plug -in will create a WKT (“Well
Known Text”) file that can be used to create a custom CRS in QGIS under the Settings > Custom Projections tab.

There is no easy way to convert non-earth coordinates but there is a way by using the v.transform algorithm.
The algorithm requires an x, y coordinate for the grid origin and an optional rotation amount. This data should
be available from the mine surveyor or can be calculated. The author uses a small python program that uses 2
common sets of points to calculate a grid origin and rotation amount. The workflow below is for point data and
within one UTM zone in metre coordinates only. If you would like a copy of this python code, please contact me.

Using a new project workspace, change project projection to “no projection” then open the local grid file using
the local coordinates (e.g. drill holes in local coordinates). Check that the local coordinates in the map window
look correct.

Run the v.transform algorithm with the points in local grid coordinates. To find this algorithm display the
Processing Toolbox in the RHS of the map window, type v.tr in the search box and the v.transform algorithm
should now be displayed. Double click on it to open the v.transform dialog box. Use the parameters for x, y and
rotation.

Allocate the new projection to the points by firstly, setting the projection of the transformed layer to your desired
UTM projection (very important to do this first) via the Layer Properties > Source tab, then change the project
projection to your UTM projection. Close the original local coordinates file and zoom to the extent of the new
transformed layer to check the transformation was successful.

7.13. Creating and converting Local (Non-Earth) Grids to Real World Coordinates 82



QGIS in Mineral Exploration, Release 1.1

This will produce a transformed (virtual) layer which will need to be “Exported As” to save the file permanently.

7.14 Creating a Grid Layout

A regular grid of points can be created via a table of coordinates or using the “Regular Points” algorithm. Other
create grid options are available in the Processing Toolbox, but these two methods are the simplest.

To create a grid, from a table of coordinates, use the “Create points from Table” algorithm located in the
Processing Toolbox under the Vector Creation list. Input the table that contains the coordinates, select the X
and Y coordinate fields, with optional Z and M fields as well, check the CRS and run. The algorithm will create
a series of points with id’s only. Use the attribute table to add Easting and Northing fields if desired to attach the
point coordinates.

To create a grid of points using the map window, use the ‘“Regular Points” algorithm in the Vector Creation list.
The extent of the grid can be entered manually or defined by the map window extent. Set the grid spacing and
check the CRS and run. The resulting grid can be rotated (using the Vector Geometry > Rotate algorithm) or
the “Rotate Feature” on the map window icons (next to the “Move Points” icon). Both methods allow the user to
select the point for rotation and the amount of rotation.

Note: If you want to create non-square or hexagonal grids, for example, use the “Create Grid” option under the
Vector Creation options.

7.15 GeoPackages

The following is from the Open Geospatial Consortium (OGC) website.

GeoPackage is an open, standards-based, platform-independent, portable, self-describing, compact format for
transferring geospatial information.

The GeoPackage Encoding Standard describes a set of conventions for storing the following within an SQLite
database:

* vector features

* tile matrix sets of imagery and raster maps at various scales
* attributes (non-spatial data)

* extensions

To be clear, a GeoPackage is the SQLite container and the GeoPackage Encoding Standard governs the rules and
requirements of content stored in a GeoPackage container. The GeoPackage standard defines the schema for a
GeoPackage, including table definitions, integrity assertions, format limitations, and content constraints. The
required and supported content of a GeoPackage is entirely defined in the standard. These capabilities are built
on a common base and the extension mechanism provides implementors a way to include additional functionality
in their GeoPackages.

What all this means is that you can create a GeoPackage with vector data containing point, line and polygon data
with their respective styling, and also include raster data files.

Field names are not restricted to 10 characters, as is the case with shapefiles.

GeoPackages can be used to transfer complete projects with all the data and display attributes - see the end of
this section for details. When digitising into a GeoPackage file, the id field is automatically incremented. The
data is spatially indexed so panning and window refreshes are much faster.

GeoPackages have a .gpkg file extension.

To create a new blank GeoPackage, use the Layers > Add New Layer and select GeoPackage. The following
dialog box will appear.
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(3 Mew GeoPackage Layer

The database name will be the new GeoPackage name and make sure you selected the three dots to the right
of the entry field to ensure you know where it will be saved. The table name will be the layer within the

GeoPackage. Ensure you select the correct geometry for the layer and the correct CRS of the data. Add your
required fields for the table/layer and press OK to create a GeoPackage.
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&) Mew GecPackage Layer X

Once a GeoPackage has been created, shapefiles in the layers panels can be selected and dragged into the browser
panel and added to the GeoPackage file by overlying the layer on the GeoPackage name (a small plus symbol will
be displayed when overlaid in the correct place).

7.15. GeoPackages 85



QGIS in Mineral Exploration, Release 1.1

G *yemp - QGIS 2139047478

Aw BB

* | Fonts_Patterns
* " ProjectFiles
* [ DrillHales
» [ Example3D
* 7 FieldObservations

GeoPackages can also be used to store complete projects. Currently this requires three steps.

Firstly, use the Processing Toolbox > Database > Package Layers algorithm to package all the vector layers into a

GeoPackage - this algorithm only saves the vector layers. Ensure you tick the “Save layer styles into GeoPackage”
(only available in versions 3.8 and higher).
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(3} Package Layers x
4
Parameters | Log Packa ge |ﬂ'fﬂl'5

Input layers

Overarite existing GeaPackags

W Save layer styles into GeoPackage
Destnation Ceofadages

0%

Rur &5 Batch Process Run Close Help

The next step is to drag the raster layers into the new GeoPackage, then close the original layers.

The last step is to re-open them using the GeoPackaged files. Reorder the layers as required and save the project
into the same folder as the GeoPackage.

You will then have a GeoPackage file *.gpkg and an associated project file (*.qgz) which when moved together
will be the complete project data package.

Note: GeoPackages can only be edited by single-user at a time.
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CHAPTER 8

‘ DISPLAYING GEOCHEMICAL DATA

8.1 Importing and Styling Geochemical Assay Points

Geochemical data is usually in the form of an excel spreadsheet or as a text file. Open the file in QGIS via the
“Spreadsheet Layers” or CSV file open options depending upon the format of your data. See section 6 above for
opening spreadsheet and csv files, and the potential use of CSV format files (*.csvt) for large complicated csv
files. If you have problems importing large csv files exported from Excel, save the file as a tab-delimited text file
and import this into QGIS.

TIoGAS has created a QGIS plugin for its export files and can be downloaded from the ioGAS website. This
provides a live link between QGIS and i0GAS.

When loading your data, ensure the data has been loaded into QGIS as the correct field type, i.e. as a number,
not as a string (text) field. This can be checked using the layer’s Layer Properties > Fields tab.

When the data has been imported into QGIS, make sure you check the correct coordinate system has been
selected.

Use the View > Statistical Summary option to display the statistics for a particular field. This helps to identify
potential problems with the data such as negative values representing below detection limit data. Geochemical
point data can be displayed as points and can be coloured or sized according to value.

=’ 10- B QAR 2.0~ BalV &
o ¢l Y RELL =

Vadaton s (0 o) fun).

[~ P ;

To filter out bad data, use the “feature filter” in the Source tab of the Layer Properties to filter out all the negative
numbers (below detection or not assayed) - see the following image as an example for the Cr data.
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(2} Layer Properties - WestYilg_data_GDA34z50 | Source 7 x
v Settings

A Layer name |WestYilg_data_GDA94z50 displayed as |WestYilg_data_GDA94z50

Data source encoding | UTF-8 -

w Coordinate reference system
Set source coordingte reference system

EPSG:28350 - GDAS4 [ MGA zone 50

Create spatial index | |Update extents

w Provider feature filter

CrU =0
Query Builder
m B Style QK Cancel Apply Help

Use the query builder, as shown below. Note that this has only been done for Cr values in this example.

{2 Query Builder ? X

Set provider filter on WestYilg_data_GDAS4z50

Fields Values

Be ~
Bi

cd

Ce

cl

Ca Sample All
Cr

Cs w

Use unfiltered layer

w Operators
= < = LIKE % IN NOT IN
<= == 1= ILIKE AMD CR NOT

Provider specific filter expression

O d

Test Clear Cancel Help

This is important for geochemical data so the negative values do not influence the statistics of the data.

Univariate statistics can be calculated using the View > Statistical Summary panel. This opens a panel under the
browser panel, where you can select the layer and data field for which field you want to calculate statistics. The

mean, standard deviation, first quantile, third quantile and the Inter Quartile Range (IQR) are among some of the
calculated results.

To examine the statistics of the data, use the View > Statistics Panel and select the field to be queried.
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Statistics H
° WestYilg_data_GDAS4z50 -
1.2 Crl v | | &
Statistic Value

Count 3141

Sum 1.498e+6

Mean 475,919

Median 250

5t dev (pop) 1195.39

5t dev (sample) 1195,58

Minimum 20

Maximum 22200

Range 22180

Minority 109.439

Majority 160

Variety 290

Q1 170

Q3 390

IR 220

Missing (null) values 0

[ ] selected features only ke |-
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In this example note that the first and third quantiles are 170 and 390 ppm Cr with an IQR (inter quartile range)
of 220. Geochemists would say that any values over 720 ppm Cr (Q3 + (1.5 * IQR) are anomalous.

To colourise your data, use the Layer Properties > Style tab to select the way you want the data displayed. The
simplest way is to use the “Graduated” option and colour the point values. Note that this works on numeric
values only. Select the column you wish to colour the points by and the desired colour ramp and hit the
“Classify” button. Under the display window, you can also select the way the points are coloured. You can use a
variety of methods. You can also manually edit the ranges in the display window.

To colour the geochemical data by assay value, select the Style tab in the layer properties panel. Select the
Graduated option in the top drop-down box. Select “Cr” as the field to be displayed. Select a suitable “colour
ramp”, select Mode “Quantile (Equal Count)”, change Classes to 8, hit “Classify” (if you forget to hit Classify
you will not any colours!). You will note that the boundary between the second and third quantile is 170 ppm
(Q1) and the boundary between the sixth and seventh range is 390 ppm (Q3). Other display modes may be more
applicable, and this will depend upon your data and how you want to display the data.

() Layer Properties - WestYilg_data_GDA%4z50 | Symbology ? x

= Graduated -

Link class boundaries

P Layer rendering

~
5 Column 1.2 Cr ~| &
1
Symbol @ Change...
3
) p—
Legend Format | %l - %2 ‘ |Predsion [ | [ Trim
d Method Color w7
Poref  Coorzmo | - -
Classes Histogram
-
1 Sym\snl Values Legend
“" & 20.00-130.00 20-130
@ 130,00 - 170.00 130 - 170
E @ 170.00-210.00 170-210
©  210.00 - 250.00 210 - 250
& 250.00-300.48  250-300
© 300.48 - 350.00 300 - 330
' ‘ @ 350.00 - 590.00 390 - 550
@ 590.00 -22200.00 590 - 22200
@ Meode | Quantile (Equal Count) ~ Classes “
- Classify | | = Delete all Advanced ¥
e
¢

e Style Cancel Apply Help

The top two classes are below 170 ppm (25th percentile) and the bottom two classes are greater than 390 ppm
(75th percentile). You can manually edit the second last range so that its upper value is 720 ppm (anomaly
threshold) and it will automatically update the eighth data range.
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(2} Layer Properties - WestYilg_data_GDAS4z50 | Symbology 7 x

= Graduated “

Column | 1.2 Cr ~| | &

Symbol @ Change...

Legend Format | %ol - %2 ‘ |Precisiun 05 | [ Trim
Method Color <
coerramp NN - N -

Classes Histogram

Sym‘i;ul Values Legend
¢ 20.00-130.00 20 -130

[

@ 130,00 - 170.00 130 - 170
@ 170.00 -210.00 170 -210
@ 210.00-250.00  210-250
o 250.00-300.48  250-300
o 300.48-390.00 300 -390
@ 390.00-720.00 350-720

$720.00 - 22200.00 720 - 22200

Mode | Quantile (Equal Count) ~ Classes
Classify o | (= Delete 2l Advanced ¥

Link class boundaries

P Layer rendering

e Style ¥ Cancel Apply Help

In the figure above I have selected the >720 ppm and enlarged the symbol.

Other options are available for the display of the data - see the “Mode” drop-down box. Note you can vary the
displayed number of decimal places in the legend by using the “Precision” option in the dialog box.

@) acls
Project Edit View Layer Settings Plugins Vector Raster Datsbase Web MMQGIS SCP  Processing  Help

TEBRREPPL APPRALRENS 66 N 8- LEHERTS .

v B -2 QODO' Pz < B B = W B = = g g, > > - - i ¥ "7 oo
ﬂ Browser g x

O2THO

v < Favorites ~

F:\Projects\Diamonds Elendale
F:\Projects\WA
~ || F:\QGIS\Warkshops\Workshop0s_v3\ProjectFies
Example3D
FieldObservations
~ || Geochemistry

9 Westilg_data_GDAG4z50.shp
9 Westtilgarn_data.xdsx

‘4 ENSS

(9 Westvilgarn_data_ed.csv

9 Westigarn_data_ed.xlsx

(0 Westfilgarn_data_log_ed.xdsx
Gelogy

Geophysics

Ps

SatelitsData

Tenements

Topography

Layers 8 x
¢ @ e T & -BAL
v [ Westvilg data GDA94z50

® 0-130
130- 170
® 1m-210
o 210-250
o 250-300
O 300-390
® 3%0-720
@® 72-22200

Q. Type to locate (Cirl+0)

H O Type here to search
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The drawing order can be varied so that all the high values are plotted on top. To do this scroll down the
Symbology dialog box to the “Layer Rendering” option, turn on the “Control feature rendering order”, then
click the “sort” icon on the right-hand side.

(3 Layer Properties — West¥ilg_data_GDA34z50 — Symbology X
= Graduated =
Value 12 ¢r s
J\:\\ urce Symbol ® -
Legend format | %1 - %2 Precsion0 |2 V| Trim
& Symbolegy
Vethod Color -
€3 Labels
coorremp T B
€D Masks Classes | Histogram
NENC Symbol ~ Values Legend
v e  -1000-130.00 -10-130
v e v 130.00- 17000 130- 170
! vl @  17000-21000 170-210
E Fields vl ©  21000-25000 210-250
vl ©  25000-30012  250- 300
B8 Aributes Form vl ©  300.12-3%000 300- 390
V] ®  390.00-50000 390- 590
Joins V| ®  500.00- 2220000 590 - 22200
Mode | i Equal Count (Quantie) ~ Classes | 8 =
A Classify || = Delete All Advanced ~
/| Link class boundaries
0 ooy

¥ Layer Rendering

& Rendering

Opaity 100.0 % &
e Temporal e Feature
Blending mode Normal + | Normal -
Variables
Draw effects
! Metadata V' Control feature rendering order a4
P& Dependencies _ e [ ok || conca Apply Hep

Select field to use for the ordering and whether you ascending or descending order.

() Define Order e
Expression Asc [ Desc MULLs handling
1| 1.2 r v || € | Ascending ¥ | MULLslast ~
2 v || € | Ascending ¥ | MULLslast ~
| oK | Cancel Help

Points can also be classified by size. Click in the Symbol box (where it says “change”) to bring up the symbol
selector window. Highlight the “Marker” layer in the top left, then click on the far-right hand side of the Size
options where there is a little square box with a down arrow. This is the “Data Driven Override” button. Click on
this and scroll down to “Size Assistant” where you can select the symbol size by the field “Cr”. Select the field to
use for the size, then refresh so that QGIS can calculate the data range in that field. Select OK to apply. Close the
layer properties window.
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8 ?
J (2 Symbol Selector ? X e = c/n
v © Marker
U @ Simple marker
2
& Ll & [ I

Unit  Milimeter v 1€
& Opadity | [ =N
)
o

Color |'

{ Sze  [2.00000 =] B

Rotation |0.00 = = | Data defined override

| |Precision 0 12

Description...

Symbols in |A\I Symbols V‘ Open Lit

Store Data in the Project
Attributs

‘ ﬂ @ o [e] & Field type: int, double, string  »

d

Expression
airport arrow capital crcle city diamend Variable »

Edit...
¢ L 2 ® O [ Paste

Assistant...

diamond bl diamond gr diamond red  dot black dot white dot blue

Classe

@ e @ @ @ @ Ad

dot brown daot green dot arange dat pink dot purple dot red

[ ') o a v | Cancel Apply

Sawe symbol
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(& Symbol size 7 >
Input . 2000
Source |1.2 Cr V| £ . ADDD
Values from |20,000000 E] & @ oo
to 22200.000000 = . 2000
B [ Apply transform curve . 10000
Cutput
Size from | 1.000000 =] . 12000
to | 10.000000 =] . 14000
Scale method |F|ar1r1ery - |
= . 16000
Exponent 0.57 -~
Size when NULL [0.000000 k=] . 12000
. 20000
®-
®-
| ok | Cancel || Heb
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@ aais
Project Edit View Layer Setngs Plugins Vector Raster Database Web MMQGIS SCP  Processing  Help

NEERRROeAL s RPPLALABREIR e K-8 -LHE#I=

|\o_0.|s1

| °nT/ ﬁ g B B

‘abc]| * @ =g &= mD nbﬁ_; abe

ld'd

@t

S R Q

Browser B3
% LReTHO
~ < Favorites A
F:\Projects\Diamonds\Ellendale
FriProjects WA
v | Fr\QGIS\Workshops\Workshop0B_v3\ProjectFiles
Example3D
FieldObservations
v | Geochemistry
(9 West¥ig_data_GDAS4z50.shp
) Westtigarn_data. xlsx

G EANSH

(9 Westigarn_data_ed.csv
(9 Westigarn_data_ed.xdsx
(9 Westigarn_data_log_ed.dsx
Geology

Geophysics

GRS

SateliteData

Tenements

Topography

Layers 5 X
s i®TE&E-BAO

v e 94250

AEMNEERER
.
15
s
3

Q Type to locate (Ctrl+K) 0 feature(s) selected on layer Westig_data_GDAS4z50.

H O Type here to search

8.2 Gridding Surface Geochemical Data

To create a grid of the geochemical data, zoom to an area of data that you want to grid and open the Processing
Toolbox > SAGA Next Generation > Raster Creation Tools > Multilevel b-spline. Note SAGA Next Gen is not

installed by default and you may need to go to your plug-in manager and install/enable.

Select the field to grid and click select and enter a file name (if you want a permanent file output) and location to
where you want to write the grid file. It is important to make sure QGIS can write to the folder (not the default
Program Files folder), otherwise the operation will fail. Note there are many gridding options available in QGIS,

this is one example.

Zoom in to a subset of the data, as shown in the figure below.

8.2. Gridding Surface Geochemical Data
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G! Untitled Project — QGIS [Grant1]
Project Edit Wiew Layer Settings Plugins

HE B8 E

B@V.AawEBR

e R O

Processing Toolbox

| Q Search...

¥ ) Vector table
b} vector tiles

b ETL_LOAD

b Jm GDAL

» 4 GRASS

¥ El: Mergin Maps
v % Models

¥ OpenlLog
v &b oTB

]

W W W W W W W W W W W W W ¥ ¥ Y Y Y Y WY YWY Y YN Y Y Y Y Y YWY WY YwYwYTYT

& SAGA Next Gen

Climate tools
Georeferencdng
Geostatistics

group_files

If0

Image analysis

imagery
imagery_isocluster
imagery_photogrammetry
io_pdal

io_virtual

io_webservices

Point douds

polygon_tools

Projections and Transformations
Raster analysis

Raster calculus

Raster creation tools
Raster filter

Raster tools

sim_air_flow

sim_erosion
sim_geomorphology
sim_landscape_evolution
Simulation

ta_diffmetrics

Terrain Analysis - Channels
Terrain Analysis - Hydrology
Terrain Analysis - Lighting
Terrain Analysis - Morphometry
Terrain Analysis - Profiles
terrain_analysis

toolchains

tta_tools

Vectar <-> raster

Vector general

Vector line tools

Vector point tools

Vector polygon tools

Vector

Raster

Database

ENERRDT

Web Mesh P

(& )

b

-

You can add more algorithms to the toolbox, !
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Projections and Transformations
Raster analysis

Raster calculus

Raster creation tools

@ Angular distance weighted
@ B-spline approximation

i v

@ Grid cell area covered by polygons
@ Interpolate {cubic spline)

@ Inverse distance weighted interpolation
@ Kernel density estimation

@ Maodifed quadratic shepard

2 Multilevel b-spline

@ Multilevel b-spline for categaries
@ Multilevel b-spline from grid paints
& Natural neighbour

@ Mearest neighbour

@ Ordinary kriging

@ Polygon categaries to grid

@ Polygons to grid

@ Rasterize

@ Reqgression kriging

@ Simple kriging

@ Thin plate spline

@ Thin plate spline (tin)

@ Triangulation

@ Universal kriging

@ Variogram (dialog)
k Raster filter
b Raster tools
F  sim_air_flow

To limit the area over which the grid will be calculated, use the canvas extent for the “Output extent” (click on

the ... to see the extent options).
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(2} Multilevel b-spline interpolation

Parameters Log
Points
© \West¥ilg_data_GDA94z50 [EPSG:28350]
Selected features only
Attribute
1.2 Cr
Method
[1] with B-spline refinement
Threshold Errer

|0.000100

Output extent (xmin, xmax, ymin, ymasx)

|485096.6[J443558684,?‘30012. 5622012096,6385201.397308595,6633195.895791517 [EPSG:23350]

Cellsize

| 100.000000

e

Fit
[0] nodes
Grid

|[Sa'-.-'e to temparary file]

Open output file after running algorithm

0%

Run as Batch Process... Close

Cancel

Help

The default grid colouring is greyscale. To add colour to the grid, open the Layer Property > Style tab and select
pseudocolour as the render type. If you can’t see the desired colour ramp, scroll to the bottom of the colour ramp
display box and select “New Colour Ramp”, then Colour Ramp Type “cty-city”. A large range of colour ramps

can then be selected.

# cptcity color ramp

. -
Path |grass,."btyr ‘

Selections by theme All by author
Name A | GRASS color ramps (33)
Bathymetry
Blues
g:\lsceol‘:]cilng aspect aspectcolr beyr bayr
Greens
Greys
v QG[S byg byr celsius coring
cb
e EEIIAE
Precipitation
Reds curvature differences elevation etopo2
Temperature
== IIEIE B
Topography/bathymetry
Top of the (cpt) palettes =i gdd aey grey1.0
Top of the (svq) palettes v | | N B - B I
Selection and preview Information

License |GPL (2009) [ http: ffwww.gnu.org/copyleft/gpl.html ]

[] save as standard gradient Cancel

Help

A common ramp to use is the QGIS > grass “bcyr” colour ramp. Save this as a standard gradient (lower left-hand

tick box) and save “Save Color Ramp” with a suitable name (e.g. Default Colour Ramp).
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There are a variety of gridding option in QGIS (see menu item raster > interpolation) but I have found the SAGA
gridding tools, which includes b-spline, inverse distance and kriging, to be the best for geochemical data. Note
that the spline method will not be exact and will overshoot and undershoot some of the point values. Check a few
different methods to find one that suits you best.

8.3 Contouring Surface Geochemical Data

To create contours of the data, use the Raster > Extraction > Contour menu item.

() Contour X

Parameters | Log

Input layer -

| 8" Target Grid [EPSG:28350] -]

Band number

|Band i = |

Interval between contour lines

| 100.000000 E

Attribute name (if not set, no elevation attribute is attached) [optional]

|ppm_Cr |

Offset from zero relative to which to interpret intervals [optional]

| 0.000000 a |z

P Advanced Parameters

Contours

| [Save to temparary file] | |:|

v Open output file after running algorithm
GDAL/OGR console call

gdal_contour b 1 -a ppm_Cr 4 100.0 -f "GPKG" C: /Users/Grant/AppData/Local/Temp/processing_nReaTs/
0867adcs 2ech4275919797b 2f5e 1ce0 3/ TARGET _OUT_GRID.sdat C:flUsers/Grant/AppData,/Local [Temp/processing_nReaTs/
b731024830604892b0eb2391d 17061033 /OUTPUT.gpkg

| 0% | Cancel

| Advanced '| |Run as Batch Process...| | Run | | Close | | Help |

Note if you get an error when trying to run the QGIS > Raster Extraction > Contour algortithm, you may need to
adjust some settings. If the error is like “Model file not found” or “No such file or directory”. Go to your QGIS
menu bar > Options > Processing > General, and check that your “Default output raster layer extension” is value
“tif” and your “Default output vector layer extension” is value “gpkg”.
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In this example I have used a contour interval of 100 ppm and called the contour field name “ppm_Cr”. This can

be saved as a temporary file to check the results before saving a final version.
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To emphasise significant value contours, like every 500 ppm for example, use the Data Driven Override box to
the right of the “Width” option in the Layer Styling panel. Open the edit option to bring up the Expression String

Builder.

(3 Expression String Builder
Expression Function Editor

il =] : O, search Show Values group field

ifi{ "ppm Cxr" %500=0,0.6,if(
"ppm Cr"™ %100=0,0.3,0.15)) Arrays string.
Conditionals sample value loading options.

Conversions

DataPlotly GERES

(vvvvww~

MULL ie. when building queries.
123 fid
123 |p

1.2 ppm_Cr

Files and Paths
base_file_name
exif
file_exists
file_name
file_path
file_size
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Preview: 0.3 Map Layers b’
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The code is saying if the contour value (ppm_Cr) is divisible by 500 with a zero remainder, i.e is a multiple of
500, then use a line thickness of 0.6 mm. The % symbol returns the remainder after a division. If the number is
not a multiple of 500, then test if it is a multiple of 100. If it is, then use a line thickness of 0.3, otherwise use a

line thickness of 0.15.
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We can now annotate the contour lines using the Layer Styling panel and select the Label tab and choose the
Single Labels option and the ppm_Cr field for the value to be plotted.
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The default view is shown above. To tidy this up change the font size (on the first tab “abc”) to 8, choose a white
buffer of 0.8 (third tab along) and the placement (on the 8th tab, four directional arrow), set to Mode Parallel,

tick on “On Line, uncheck the “Above Line” setting.
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This looks a lot better and can be fine-tuned depending on your data.
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CHAPTER 9

‘ GEOPHYSICAL DATA IMPORT AND DISPLAY

9.1 Data Import

Geophysical data usually comes as located data files (text) or grid files. QGIS can read many grid formats with
*.ers, and *.tif (geotiff) files the most common, and these can be loaded by dragging the file name from the
Browser Panel into the map window. Note that Geosoft *.grd files require conversion to *.ers files via their free
viewer Oasis Montaj program (available from www.geosoft.com). Note that some raster image files have to be
opened via the Data Source manager > Raster options, e.g., BIL files.

When opening located data text files, remember that shapefiles can only have field names up to 10 characters in
length. If your text files have longer field names, then it is suggested you use a free text editor like Notepad++ or
ATOM, for large files) to modify the field names.

Alternatively, after you have imported the located data, you can save it as a GeoPackage file which does not have
the 10-character field length restriction.

There are numerous methods to create grids of located data. I typically remove the tie lines by using a filter
based on the Line number before I create the grid. One method I have found useful is to use the SAGA > Raster
creation tools and use the “Multilevel b-spline interpolation” option.
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Grid files are treated as raster files and are usually displayed as greyscale by default. To change the display,
open the layer properties dialog and select “Style”. A variety of options are available including changing the
colour ramps, colour stretch and display value limits. For a coloured image, use the Render Type > “Singleband
Pseudocolour” option.

You may also want to create a polygon file as an outline of the area to be gridded. This can then be used to clip
the grid to the data.
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9.2 Colour Ramps

Additional colour ramps are available by clicking on the down arrow to the right of the “Color ramp” dialog
box and selecting “Create New Color Ramp...”, select “Catalog: cpt-cty” from the drop-down box to display a
variety of available colour ramps.

Colour ramps have also been developed by the Centre for Exploration Targeting (CET) in Perth that have better
colour perception. These can be reviewed and downloaded from here. Download the QGIS xml file and import
via the Options > Style manager dialog box. My preference is to use the CET-R1 to CET-R3 ramps which

are rainbow style colour ramps and they have the blue to magenta colour ranges which work well for shading
magnetic images for example.
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(2 Cpt-city Coler Ramp ? x
Selections by theme All by author
Name | Palettes for QGIS (68)
All Ramps YGnBu YIOrBr Y1OrRd aspect N
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Blues
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> Greens
Greys
> QGIS byr celsius carine curvature
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Topography differences elevation etopo2 evi
Topography/bathymetry
Top of the (cpt) palettes
Top of the (svg) palettes
> Transparency v add arey greyl.0 grey2ss w
L+ lransparen
Selection and preview Information
Palette -
Path |
License |
Save as standard gradient oK Cancel Help
] dard grad | |

The “beyr” is a also good option for colouring geophysical data grids. Select the “Save as standard gradient” tick
box in the lower left of the dialog box, then the Save Color Ramp.

> Min 50932.1 Max 81304.2
P Min [/ max values settings e e
Interpolation | Linear -
fos setings
colorrame [ I Kt
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. Magma s
crasm e ¢
I rey —
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I I Spectral b
. Viridis I
1
All color ramps 4 E
L Create Mew Color Ramp.. -
Mode | Contini Edit Color Ramp Classes 5 =
b-a
Classify Save Color Ramp...
[ Clip out of range values
w Color rendering
thaa

Save the color ramp with a name, e.g. default colour ramp, and “Add to favorites” so it shows up on your quick
colour ramp select options.
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Note that you can use the information icon to examine the values of a pixel or grid location. If the value is not
displayed in the Identify panel, try minimising the left-hand side column, as sometimes the column width is too
wide for the panel to display the cell value on the right-hand side.

Identify Results ] X
HAB=G0 e
Feature Value
v 0 srtm_65_14
~ srtm_65_14
Band 1 24494

» (Derived)

If you open a grid file and have difficulties displaying the data, e.g. with 1VD magnetic images, zoom in to a
small area of the grid and then “Stretch to Current Extent” (available as a right click on the layer name in the
Layers panel) to stretch the data to something visible.

When a continuous raster layer is added to the map window, the layer panel displays the colour range.
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The display of the data labels in the Layers panel and the legend can be controlled using the “Legend Settings’
options in the lower right-hand side of the Symbology tab.

(2 Layer Properties — Perenjori_P1238_demg — Symbelogy X

2
®

2065.3663436 . 2654

New in version 3.18 is to have a continuous colour bar in the Layers panel and the legend for print layouts.

In the Layer Properties > Symbology tab, select the “Legend Settings button to change the way the colour stretch
is displayed and the size and orientation of the colour bar for your print layout.
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(2 Layer Properties — TMI — Symbology x

Fig. 1: Example of continuous colour bar in the Layers panel.
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9.3 Extracting Point Data from a GRID

If you need to extract a value from a grid (raster) file e.g., drill hole collar elevations from a DEM, there are at
least two options.

The first option is to use an expression in the layer expression editor dialog to populate the desired field (for
example using the create new field in the attribute table) as follows;

Raster_value(‘dem layer’,band,make_point($x,$y)) This expression looks at the dem layer or grid name, the band
in the grid with the data to be extracted, and creates a point.

() warox_2749 — Select by Expression
Expression Function Editor
H .i. o—a A Search...

feature
57bal6f"’ geometry
id

Aggregates

Arrays

Color

Conditionals

Conversions

Date and Time

Fields and Values

Files and Paths

Fuzzy Matching

General

Geometry

Map Layers
decode_uri
layer_property
=" DEM-95_5G49 50 GDAz50

b 9 geology_surface 2749
4 warox_2749

Maps

Math

Operators

Rasters

Record and Attributes

Spectral Libraries

String

Variables

Rerent (zelertinnl

i v v v v v rvrvrvrrw

= L = A C D e

Feature |ATBILGO03319 s F

T T T T T YTy

Preview: AMULL

Help

The other method is to use the “Sample Raster Values™ algorithm or the “Point Sampling Tool” plug-in.

To find point values in a raster grid, use the Processing Toolbox > Raster Analysis > Sample Raster Values
algorithm. This creates a new layer which can then be used to overwrite the original layer with the new values.

() Sample Raster Values %

Parameters | Log Sample raster values

Input Point Layer . ) .

This algorithm creates a new vector layer with the

FieldLocalities_shp [EPSG:28350] ] same attributes of the input layer and the raster
— values corresponding on the point location.

Selected features only
SxSel=lest If the raster layer has more than one band, all the
Raster Layer to sample band values are sampled.

" Merged_1s_SRTM [EPSG:28350] =
w Advanced parameters

Qutput column prefix

Elevation]|

Sampled Points

i

Create temporary layer]

s

V| Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help

The Point Sampling plug-in tool can also be used to sample points in a grid, e.g. drill hole collar elevations using
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a digital elevation grid. The output creates a separate file with the resulting values. The point and grid layers
need to be in the same projection. The tool is found under the Plugin > Analysis > Point Sampling Tool.

{2} Point Sampling Tool 4 .

General Fields About

Layer containing sampling points:
Crillholes_GeoPackage -
Layers with fields/bands to get values from:

Drillholes_GecPackage : MAXDEPTH (source point) h
Drillheles_GecPackage: HOLEID (source point)

Drillholes_GeoPackage : TARGET_COM (source point)

Drillholes_GeoPackage : OPERATOR (scurce point)

Drillholes_GecPackage: PROJECT (scurce point)
Drillholes_GeoPackage : AMUMEBER. (source point)

Drillheles_GecPackage: PERIOD_FRO (source point)

Drillheles_GecPackage: PERIOD_TO (source point)

Drillholes_GeoPackage: EXTRACT_DA (scurce peint]

dem-%:z: Band 1 (raster)

W
Output point vector layer:
|Pn:nints Browse
Add created layer to the map
Status:
Complete the input felds and press OK... Close

Select the layer containing the points to be used for the data extraction (drill holes), then select the fields to be
exported with the points (Hole number), and then select the layer with the elevation data (e.g. dem-9s:Band 1).
This will then create a file with hole number and elevation. This will then need to be joined to the drill collar file
for example. I find it quicker to use the v.what.rast algorithm above, as this automatically undated the data field.

9.4 Custom Data Stretch

The Raster toolbar has a collection of basic display options to change how the image is displayed.

Images can be stretched to the entire image or window extent. See the mouse over for how these icons work.
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Display settings can also be selected in the Symbology tab of the Layer Properties.
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9.5 Profiling Gridded Data

To obtain a profile across any gridded data, use the “Profile” plugin. Open the Profile plugin (usually on the
menu bar) and use the “Add Layer” button to add the layer from where you want the values extracted. Draw a

line using one click to start and a double click to complete the line.

The resulting profile values can by copied to the clipboard (under the Table tab) for use in programs like Excel.
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Coordinate| 116.3007,-29.0938 | scale| 169500 | @ Magnifier [100% 3| Rotation |0.0° 2| M render @ epsciaos @

9.6 Creating Stacked Profiles and Colour Bars

Creating “stacked profiles” of data, especially magnetic data is important for the identification of small discrete
features in wide spaced aeromagnetic data. One example is in the search for kimberlite pipes in regional (>300
m) spaced line data.

This algorithm has been created by Benoit at GeoProcessing in South Africa and is part of their “GeoProc”
toolset. The stacked profile tool allows the user to import located line data to plot stacked profiles of the data. It
is important that the located data is in “point” format not multi-point data format.
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9.7 First and Second Vertical Derivatives

First vertical derivative images can be created using the EnMap Box plugin and can be downloaded from this
link. This plugin has been designed to cater for a new satellite that was launched in 2022 and has a large variety
of tools for remote sensing data including filtering.

 Untitled Project — QGS [Grant]

@ Plugins | Installed (79)

X
Q search ]
» _MACOSX - . ; A . . 8 =
o Installed version of this plugin is higher than any version found in repository
< AusMap
|7 Azimuth and Distance Plugin A This plugin has an experimental version available
 Calculate Geometry
Invalid 1 Cartography Tools EnMAP-Box 3
& Contour plugin
Install from ZIP cordtransform i i
adr Installirom :Esv? 5 =t Imaging Spectroscopy and Remote Sensing for QGIS
# Settings. |~ Data Plotly The ENMAP-Box is a QGIS plug-in to visualize and process remote sensing data, and particularly developed
5 DB Manager tohandle ENMAP products. It was particularly developed to handle imaging spectroscopy datafrom the upcoming
Discovery ENMAP sensor
7 > En
N Project Website
= https:/fenmap-box.readthedocs.io
e Freehand raster georeferencer
°4 GeoZLocal Licenced under the GNU General Public Licence
1 Geomelry Checker http://www gnu.org/licenses/
(P GeoProc.com Processing Algorithms
> Geosdonce Environmental Mapping and Analysis Program (EnMAP)
2 http://www.enmap.org
& Gisquick plugin
4 Google Earth Engine The ENMAP-Box is developed at Humboldt-Universitat zu Berlin under contract by the Helmholtz CentrePotsdam
& Google Esrth Engine Data Catalog GFZ and is part of the ENMAP Core Science Team activities.It is funded by the German Arospace Centre (DLR) -
3 GRASS T Project Management Agency,granted by the Federal Ministry of Economic Affairs and Energy (BMWi; grant no.
| @ GRASS GIS provider SOEE1520)
7 Hotlink
i Import i0GAS File (gas)
% [mportPhotos T7777777 77 55 rating vote(s), 25910 downloads
» KML Style Importer
S KMLTools
b b Category  https://bitbucket.org/hu-geomatics/enmap-box.git
Vi Lat Lon Tools Tags raster, analysis, imaging spectroscopy, spectral, hyperspectral,
Layer Tree Image Legend Widget multispectral, landsat, sentinel, enmap, desis, prisma, land cover,
* Lamep landscape, classification, regression, unmixing, remote sensing, mask,
accuracy, clip, spectral signature, supervised classification, clustering,
& MapTiler
machine learning
B Mergin _
(@ Metasesrch Catalog Ciient More info homepage bug tracker code repository
', Midvatten Author Andreas Rabe, Benjamin Jakimow, Sebastian van der Linden, Fabian Thiel, |+
D ~|| Upgrade Uninstal Plugin Donngrade Plugin . Downgrade Experimentsl Plugin
Close Hep
T T

KalgoorfieMaps

D:\Proiects\SacalicalnnorieMans. nz

When the plugin is installed it puts and additional link in the Processing Toolbox.
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The Spatial Prewitt filter creates a first vertical derivative (1vd) image, the Spatial Laplace filter creates a second
vertical derivative (2vd) image and the Spatial Gaussian Gradient Magnitude filter creates a type of analytical
signal image.

Clipping of the resultant images may be required and set the background with no data to zero or -99999 so it can
be set to transparent.

Note also when creating images for use in Maplnfo, create ERMapper ers grid files.
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‘ 3D IMAGE DISPLAY

QGIS v3 now has a 3D view capability built in as a standard part of the program (3d Map View) or by using
the QGIS2threejs plugin. The QGIS2threejs is the best option at this time for viewing geological data in 3D.
Downhole drill hole traces can be displayed if the 3D coordinates have been calculated.

10.1 3D Map View

The layers require to be projected, i.e. not a geographic projection, lat/long, and they should all be in the same
projection.

To run the 3D view, place the layers into the map window with the DEM layer at the bottom of the layer stack.
Go to the View > New 3D Map View menu item and create a 3D map window. Resize the window to suit and
select the little spanner symbol to open-up the options dialog.

117



QGIS in Mineral Exploration, Release 1.1

Q@ aals

Project Edit = Wiew @ Layer Settngs Plugins Vector Raster Database Web

D B EUE New Map View Crl-+M

PRrasdiBie

a6 -N-5-

’v ﬁ E Pan Map

B

- ¢ )

g G4

Iﬁ C% Ca' Pan Map to Selection

— & zoomIn Ctrl-+alt++
Erowser
= ZoomOut Cirl+alt+-
L
v ;@ dentfy Features Cirl+shift+1
> Measure 4

> : Statistical Summary

I3 zoomrul Ctrl4shift +F
J @ Zoom to Layer
Zoom to Selection Cirl+]

M ENSHR

Zoom Last

2B

Zoom Next

=

Zoom to Native Resolution {100%)

Yo

Decorations L4
Preview Mode 4
& MapTips
U}] New Bookmark. .. Ctrl+8
| Show Bookmarks Cirl+5hift+8
2 Refresh F5
@ Show All Layers Cirl+5hift+J
layers - Hide All Layers Cirl+5hift+H

o« m ®,  Show Selected Layers
[l . Hide Selected Layers
= I " Hide Deselected Layers

EEYCEEEE R

v I Panels L4
Toolbars 4
Toggle Full Screen Mode F11
Toggle Panel visibility Ctrl+Tab

7 3D Map1
LR

ng;‘f
2 Terrain
Elevation
Vertical scale
Tile resolution

Skirt height

<% 1 2 3D Configuration

10.0 map units

Map tile resolution

Max. screen error

Max. ground error

Zoom levels

[] Show labels
[] Show map tie info
[] Show bounding boxes

0-12

1.0 map units €8 [£]

Select the layer to be used as the “Elevation”, set the vertical exaggeration and press OK. Use the hand icon to
move the display in the window. To tilt the display to see the 3D effect, hold the shift key and drag the mouse
towards down. With the shift key depressed you can also rotate the image. Scroll speed will be dependant upon

the size of your grid files and the speed of your PC.

10.1. 3D Map View
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3D Map 1 B

Ha N

Any image displayed in the map window can be used for 3D display.

10.2 QGIS2Threejs Plugin

This plugin is more flexible than the 3D map view at the present stage of its development for geological
application. The layers require to be projected, i.e. not a geographic lat/long projection, and they should all

be in the same projection. If you have data in 3D, i.e. with x, y and z coordinates, then this plugin can display the
data. If you get weird effects, you may have a lat/long layer in the map window which may be causing problems.
Close any lat/long layers and re-run the plugin.

To use this plugin, load a DEM or any type of grid file over which you would like to drape data. For example you
may wish to drape a satellite image or geological map over a digital terrain model.

A Qgis2threejs Exporter - m] x

Ele Scene Window Help

Layers B x
v [ pEm
& ¥ argylearea 35 DEM
[ [ Fiat Plane
v 0 Point
[ o ArgyleLocation
%/ Line

(72 Polygon
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Make sure the grid is on the bottom, with the layers to be draped on top of the DEM/grid layer. Run the

QGIS2Threejs plugin and select the DEM layer.

Vertical exaggeration can be changed using the Scene > World Settings dialog box.

A World Settings

Scale and shift

Basze size

Vertical exaggeration 5|

100

(® Coordinates in the project CRS
() Latitude and longitude (WGS34)

Vertical shift ]

Background

®) Sky

() solid color
Display of coordinates

oK Cancel

Apply

If you have vector data with a z (e.g. RL or elevation data) then right click on the vector layer name in the

QGIS2Threejs window and select the z value to use in the “Z Coordinate” options. Downhole drill hole data

can be plotted using this method.

10.2. QGIS2Threejs Plugin
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% Drill_Surface_Data - Layer Properties ? >
.n.
Object type | Cylinder A
Z coordinate
Altitude Z Value M Value (@) Expression
1.2 7 vl | &
Mode Absolute -
Style
Color Feature style hd
Opacity Feature style -
Radius Expression -
10 vl | &
Height Expression -
10 v| &
Features
() all features
(®) Features that intersect with map canvas extent v
£ >
QK Cancel Apply

The image below shows a Google Earth image, draped over a SRTM digital terrain model, with a vector file of
surface samples and drill hole sampling.
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Fle Scene Window Help

10.2. QGIS2Threejs Plugin 122



cHAPTER 11

‘ REMOTE SENSING

The availability of free satellite and other remote sensing data has created unique opportunities for the display
of this data to assist geological interpretation and analysis. QGIS can display the normal satellite images, but it
also has a powerful plugin, the Semi-Automatic Classification (SCP) plug-in, which can be used to source, select,
download and process satellite imagery. Video tutorials are available on the web and cover a variety of remote
sensing applications including land cover classification.

To download ASTER and Landsat data, you are required to register (free) at the USGS EarthExplorer portal.
These registration details will be required to be entered on the SCP download/login window. Sentinel data
download requires (free) registration at the ESA Sentinel data access portal. Note that it might take three or four
days for your registration at ESA to become active. Recently, the search times on the ESA site via the SCP plugin
have been very slow and it has been my experience lately that the USGS EarthExplorer portal is the fastest way
to select and download ASTER data.

11.1 United States Geological Survey (USGS)

The USGS hold an enormous amount of free data, most of which is accessible via its EarthExplorer portal. To
download the data, you are required to register (free) and select a username and password on two portals; the
EarthExplorer portal and the EarthData portal (https://urs.earthdata.nasa.gov/home). You can browse data in
both but you need to have registered and created a profile in the EarthData portal to be able to download data.

ASTER and Landsat data are two of the remote sensing datasets available from the USGS. These datasets are
also easily accessed via the Semi-Automatic Classification plug-in in QGIS (see Section 11.1). Digital elevation,
radar and Lidar data are also available from the USGS. Note that Sentinel 2 data is now no longer available from
the EarthExplorer portal.
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e EE http://earthexplorer.usgs.gov; P - & || EE EarthExplorer

USGS Home
" Contact USGS
Search USGS
ience for a changing world

Home L ML Feedback Help
Datazets Search Criteria Summary (Show) Clear Criteria
1. Enter Search Criteria

R B Map | Satellite
To narrow your search area: type in an address or -

place name, enter coordinates or click the map to
define your search area (for advanced map tools, view
the help documentation), and/or choose a date range.

Address/Place |l U0 Feature

(00" 15'495,132" 53'26°E)  Options | Overlays

JPEDU? LE
Guinea

|
[ron [ cen

Frodotnan area

Decimal ‘

| @ No coordinates selected. ‘

Use Map | Add Coordinate | Clear Coordinates
Result Oplions

Search from: [mm/ddiyyyy | to: [mm/ddiyyyy &

Australia

Search months: (all}

Use the Register button to create a free account or log in if you have an existing EarthExplorer account. Logging
in allows you to download datasets.

Enter the search criteria by using a Landsat path/row identifier, or by using the map or by a coordinate. Once

you have selected an area, choose the data set you are seeking, add “Additional Criteria” if you want to filter your
search, e.g. by date range.
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& O (n) (]  https://earthexplorer.usgs.gov

EarthExplorer

Search Criteria |JEEETIOM  Additional Criteria | Results Seer oo

2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search. When
done selecting data set(s), click the Additional Criferia or Results
buttons below. Click the plus sign next to the category name to
show a list of data sets.

[ Use Data Set Prefilter (What's This?)

Data Set Search: |

This data set list is cached for performance. If your user
permissions have changed or you are not seeing an
expected dataset, click here fo refresh your list.

&-Aerial Imagery

Commercial Satellites
Declassified Data
Digital Elevation
t-Digital Line Graphs
Digital Maps

HEO-1

‘Global Fiducials
HCMM

H-NASA LPDAAC Collections

H-Radar

A-UAS
Vegetation Monitoring

F-1SRO Resourcesat

DOl Privacy Folicy | Legal | Accessibility | Site Map | Contact USGS

U5, Department of the Interior | DOI Inspector General | White House | E-gov | Mo Fear
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Each of the data categories have a range of datasets available. The image below shows an example of searching
for ASTER data.

< O (m 8] https://earthexplorer.usgs.gov

EarthExplorer

Search Criteria | Data Sets | Additional Criteria | [JIETEI Search Criteria Summary (

4. Search Results

If you selected more than one data set to search, use the
dropdown to see the search results for each specific data set.

Show Result Controls -
Data Set Click here to export your results » (4"
[ASTER Level 1T V3 v|

« First < Previous Dofa Mext. Last=»

Displaying 1 - 10 of 76

Local Granule ID:
AST_L1T_00303192008014732_20150523101338_17247
Coordinates: -16.5092 , 127.5082

Acquisition Date: 2008/03/19

$edd/LHO

Local Granule ID:
AST_L1T_00303192003014724_20150523101338_17253
Coordinates: -15 9753 , 127 6308

Acquisition Date: 2008/03/19

¥edd/LHO

Local Granule 1D:
AST_L1T_00301012008013539_20150522132339_91757
Coordinates: -16.9761 , 130.025

Acquisition Date: 2008/01/01

$edd/LHO

Local Granule 1D:
AST_LAT_00301012008013531_20150522132335_10613
Coordinates: -16.4423  130.1485
Acquisition Date: 2008/01/01

e d TR -

»

View ltem Basket » | Submit Standing Request »

The provided maps are no

DOI Privacy Policy | Legal | Accessibility | Site Map | Contact USGS

U.S. Department of the Interior | DOI Inspector General | White House | E-gov | Mo Fear Act | FOIA

If there is data available from your search request, you can then examine the thumbnails of the scenes and select
which dataset is the best one for your purposes. The footprint icon will show the area covered by the scene and
notepad and pencil icon brings up a better view of the data including its metadata. Click on the download icon
to download the data. The format of the data will depend on the data type and this needs to be researched by the
user.
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11.2 European Space Agency (ESA)

ESA has launched a number of satellites recently in their Sentinel series to observe the land and ocean areas for
climate and monitoring purposes (see this site). For geological work, the author has found the Sentinel 2 data
is most useful. The Sentinel 2 mission monitors variability in land surface conditions, and its wide swath width
and high revisit time (5 days) will support monitoring of changes to vegetation within the growing season. The
coverage limits are from between latitudes 56° south and 84° north (ESA).

Currently the best way to select and download the Sentinel data is via the ESA Copernicus Open Data portal.
Register for a free login and password at the portal.

The following description is taken from the ESA Sentinel website.

Table 1: Sentinel-2 products available for users are listed in table below.

Name High-level Description Production & Distribution Data Volume
Level-1C Top-of-atmosphere reflectances in Systematic generation and 600 MB (each
cartographic geometry on-line distribution 100x100 km?2)
Level-2A Bottom-of-atmosphere reflectance Systematic generation and 800 MB (each
in cartographic geometry on-line distribution and 100x100 km?2)

generation on user side (using
Sentinel-2 Toolbox)

“LIC Products are a compilation of elementary granules of fixed size, within a single orbit. A granule is the
minimum indivisible partition of a product (containing all possible spectral bands).

For Level-1C and Level-2A, the granules, also called tiles, are 100x100km2 ortho-images in UTM/WGS84
projection. The UTM (Universal Transverse Mercator) system divides the Earth’s surface into 60 zones. Each
UTM zone has a vertical width of 6° of longitude and horizontal width of 8° of latitude. (see Figure 1). Tiles
are approximately 600 MB in size. Tiles can be fully or partially covered by image data. Partially covered tiles
correspond to those at the edge of the swath.

The continuous acquisition of Sentinel-2 image data in a given MSI mode is called a “datatake”. The maximum
length of an imaging datatake is 15,000 km (e.g. continuous observation from northern Russia to southern
Africa). All products contain granules/tiles from a single datatake. A datatake is presented inside a product as a
set of one or more datastrips (corresponding to acquisition segments downlinked to different ground stations).”

Fig. 1: Level-1C product tiling

The Sentinel 2 series A and B satellites are of relevance to geology as they have a high spatial resolution

and 12 bands of spectral data. The multispectral imager (MSI) covers 13 spectral bands (443 nm-2190 nm)
with a swath width of 290 km and spatial resolutions of 10 m (4 visible and near-infrared bands), 20 m (6
red-edge/shortwave-infrared bands) and 60 m (3 atmospheric correction bands). The Sentinel 2 satellites main
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applications are in monitoring agriculture, forests, land-use change, land-cover change; mapping biophysical

variables such as leaf chlorophyll content, leaf water content, leaf area index; monitoring coastal and inland
waters; risk mapping and disaster mapping.

Table 2: Spectral bands for the SENTINEL-2 sensor

Band number

Central wavelength (nm)

Bandwidth (nm)

Spatial resolution (m)

a

O 0000 1N LN B~ W

10
11
12

443
490
560
665
705
740
783
842
865
945
1380
1610
2190

20
65
35
30
15
15
20
115
20
20
30
90
180

60
10
10
10
20
20
20
10
20
60
60
20
20

The table below compares Sentinel 2 with other commonly used satellite sensors.

Common Name

Band Range (um)

Landsat5 Landsat7 Landsat8 Sentinel2 MODIS

Coastal
Blue
Green
Red

Pan

NIR
Cirrus
SWIR16
SWIR22
LWIR

0.40-0.45
0.45-0.5
0.5-0.6
0.6-0.7
0.5-0.7
0.77 - 1.00
1.35-1.40
1.55-1.75
2.1-23
10.5-12.5

~N W

~ 00 LN

~N W

1
2
3
4
8
5
9
6

7
10,11

H W

11
12

w

2

26

6

7
31,32

The Sentinel data can also be accessed via the Sentinel portal after registration (Sign Up button), see this link.

After logging on to the portal, scroll to your area of interest and highlight a rectangle for your data search. This

11.2. European Space Agency (ESA)
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method of data selection is less intuitive than the USGS EarthExplorer data access and I would use a Sentinel 2
tile id to zoom to the area of interest.

A Sentinel tile index covering the world can be downloaded as a shapefile from the ESA website.

Sentinel 2 data can also be downloaded using the QGIS plug-in “Semi-Automatic Classification” which is
discussed below.

Note that radar data is now available from the Sentinel 1 mission.

11.3 Using the Semi Automatic Classification Plugin

Selection, downloading and processing of satellite remote sensing data can be achieved

using the Semi Automatic Classification Plugin (SCP) written by Luca Congedo
<https://fromgistors.blogspot.com/p/semi-automatic-classification-plugin.html>. After installing the

plugin you can open the plugin via the main menu bar. Note the plugin automatically adds panels and toolbars
which I normally close to free up window space.

Note that version 8 does not currently do atmospheric corrections on ASTER and Sentinel 2 data
and if this is something required, then install vesion 7 - see FAQ on the SCP web site here https://
semiautomaticclassificationmanual.readthedocs.io/en/latest/.

The following notes apply to the Semi-Automatic Classification plug-in version 7. Updates notes for version 8 to
follow.

Samni-Autematic Classification Flugin - x
z g o
o Baned et
= L o D search | [l Downlssd ooa
e Bk nook:
W €} ® show |4
[ Frepenceing
Products Sentng-2 - Dt from | 20080101 ~ | & | M18-1087 Mo oo oo (%) | 200
&
Band proceusing
a Ressts |20 3| v Fird @
Peviprocessing
@ hand e PN Add Deeniveeiie is the map (D OpenStestiia conrbuion. The cartsgraphy i keersed as OO 57484, The Usace Boley)
B Batch
& Product Produecid ﬁ
# Settings
[ Aout =
Tﬁ User msseaal
&} Online hetp -
e El
; . ®
]
EA Cnly i previewiniavers ) Preprocess images ] Load bands i 025 m Rim s,

The main SCP window shows tabs for downloading data, as well as a variety of other pre and post processing
options, band calculations and tools for land cover classification.

To download data you need to register with the USGS via their EarthExplorer portal (free registration) for
ASTER and Landsat data and with the European Space Agency (ESA) via their Sentinel data access portal.
Enter these login details into the relevant sections of the SCP Download Products > Login data tab.

Note that recent changes to the USGS portal has required users to also register and login to the USGS EarthData
portal before downloading data.

Note: Make sure you click “Remember” so you don’t have to re-enter your login details each time. Logins with
ESA may take a couple of days to initialise.
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Once all the logins are complete, then you are ready to download data. Have the area that you wish to obtain
data displayed in your QGIS map window as we will create a search area directly into this window. Click on the
Search tab of the Download Products window.

E Semi-Automatic Classification Plugin - m} x
-
i Band set
— L tgndsn [0 search | Bl Downkoad options
= Basic tooks
& Download products
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= L4-5TM "
= P
I
 Batch ——awe |/ = |
Pro wy w6
2% Settings MO.¥E ¥
[7 Apout E
{5 Online help @
Preview
< > 0]
(] Onldy if preview inLayers [ Preprocess mages (] Load bands in QGIS [I] RUN s

The required product can be selected via the “Products” dropdown list. To select a search area, click on the
orange-red cross in the top RHS of the window, then left click the top left hand side of the map area, then right
click on the lower right hand side to set your search area. This will then populate the search area parameters.
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You can further refine your data search by entering for example a Sentinel 2 tile number into the “Filter” window
to speed up searching and ensuring you only download the required tiles. You can select the maximum allowable
cloud cover and any date ranges.

Note: For ASTER data, only download data prior to 1st April 2008 as the SWIR became non-operational after
that date.

Once you have selected the search area, open the “Preprocessing” window.
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The Preprocessing window allows SCP to do atmospheric and other adjustments to the source satellite data after
download, e.g. DOS 1 atmospheric correction on L1C corrected Sentinel 2 data. Note that preprocessing will
only occur if the “Preprocess Images” check box is ticked in the Download window. If you download Sentinel 2
L2A data, the atmospheric corrections have already been applied. Note also the other check boxes to limit what
gets downloaded and what is displayed in the map window.

Once you have set your search parameters, click the “Find” icon.
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SCP will search the data for tiles fitting the search parameters. The time to retrieve the data will depend upon
internet speed. If you get a time-out error or cannot connect type message, check your login details.
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A list of selected tiles will be shown in the ProductID window and each item can be highlighted and viewed

in the RHS window. Note that you can now choose between Sentinel 2 L1C and L2A processing levels. The
L2A data has been corrected for atmospheric effects. Check that the scene is suitable, e.g. no cloud over your
area of interest, then click the icon “Display preview of highlighted images in map”. This will then download a
low-resolution full scene image into your map window to ensure it covers the correct area.
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To download this data, return to the Download products window and make sure the “Download” “Only

if preview in Layers” is checked on. This will ensure only those layers you have in the map window will

be downloaded. If all OK, click the run button and save it to the required location. The download and
pre-processing may take some time, 10-20 minutes, and it is advised not to use QGIS during this time as it may
crash the process. Other programs on your PC may be used.

The download process will entail downloading all the band data, then running the selected corrections, before
displaying the final set of image bands into your map window. These bands can then be used to create RGB
images and allow band ratios to be calculated.

Note that you can create a multiband tiff file that holds all the band data in one tiff file. This can be created via
the Raster > Miscellaneous > Build Virtual Raster option, and by selecting all the bands and then using the
“Highest” resolution, so that the pixel sizes of all the bands will be the same (‘“pansharpened to the smallest pixel
size). Processing of this multiband file is now possible in the SCP or Orfeo Tool Box plugins.

The SCP Plugin also allows the user to do a multitude of other task including Principal Components Analysis
(PCA). Note that to use PCA all the images must have the same pixel size, and this may require “resampling” of
the image (use the Processing Toolbox > SAGA > Raster Tools > Resampling algorithm).

11.4 ASTER Data

Details of the ASTER (Advance Spaceborne Thermal Emission and Reflection Radiometer) scanner bands are
shown in the figure below (from Abrams and Hook 2016).

Hint: ASTER data is now freely available worldwide but note that the SWIR sensor (bands 4 to 9) became
inoperable on 1st April 2008, and therefore only data acquired before this time will be suitable for mineral

mapping.
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ASTER Users Handbook
Subsystemn Band Spectral Range (pum) Spatial Quantization
No. Resolution, m Levels
[ 0.52-0.60
VNIR 2 0.63-0.69 15 8 bits
N 0.78-0.86
iB 0.78-0.86
4 1.60-1.70
5 2.145-2.185
SWIR [ 2.185-2.225 30 & bits
7 2.235-2.285
8 2.295-2.365
9 2.360-2.430
10 B.125-8.475
11 8.475-8.825
TIR 12 8.925-9.275 S0 12 bits
13 10.25-10.95
14 10.95-11.65

Table 1: Characteristics of the 3 ASTER Sensor Systems,

ASTER bands and band ratios for geological applications are shown in the tables below (from
ASTERDataProcessing_ GA7833.pdf available from Geoscience Australia).

An example of ASTER band combinations using ratio 4/7 (red), 4/3 (green) and 2/1 (blue) around the Argyle
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Common ratio & band combinations

Features Red Green Blue Reference

Vegetation and visible 3,3/2,er 2 1

bands** MNDVI

AIOH minerals/advanced 5/6 (phen) 7/6 (musc) 7/5 (kael) Hewson (CSIRO)

argillic alteration***

Clay, amphibole, laterite  (5x7)/6° (clay) 6/8 (amph) 4/5 (lat) Bierwith

Gossan, alteration, host  4/2 (goss) 4/5 (alt) 5/6 (host) Volesky

rock

Gossan, alteration, host 6 (goss) 2 (alt) 1 (host)

rock

Decorellation (envi) 13 12 10 Bierwith

Silica, carbonate, basic  (11x11)/10/12 13/14 (carb) 12/13 (basic) Bierwith

degree index (silica)

Silica, carbonate (11x11)/{10x12) 13/14 12/13 MNimaoyima

Silica 11/10 11/12 13/10 CSIRO

Discrimination for 441 3/1 12/14 Abdelsalam

mapping

Discrimination in 12 5 3

sulphide rich areas

Discrimination 47 4/1 (2/3) x (4/3)  Sultan

Discrimination &4/7 4/3 271 Abrams (US65)
Silica, Fe* 14/12 (1/2)+(5/3)  MNF Band 1 Rowan (US6S)

Enhanced structural T 4 2 Rowan (U55S)

features

*Comments by Hewson

**Equivalent to Landsat RGB 432
***Alunite/pyrophyllite, mica, kaolinite/dickite

Band ratios are easily calculated in the SCP plug-in. My personal experience for using the ASTER data
in Western Australia and Peru, is that the discrimination ratios using ratio 4/7 (red), 4/3 (green) and 2/1

(blue) works well in most situations. The AIOH minerals/Advanced argillic alteration combination and the

Alunite-Kaolinite-Pyrophyllite image also works well for detecting alteration associated with porphyry copper

mineralisation.
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Commenly used ratios

Feature Band or Ratio Comments Reference
Ferric iron, Fe™ 2/1 Rowan; CSIRO
Ferrous iron, Fe™ 5/3+1/2 Rowan
Laterite 4/5 Bierwith
Gossan 4/2 Volesky
Ferrous silicates 5/4 Fe oxide Cu-Au CSIRO

(biot, chl, amph) alteration

Ferric oxides 4/3 Can be ambiguous™ CSIRO

Carbonates / Mafic Minerals
Carbonate / chlorite /  (7+9)/8
epidete

Epidate / chlorite / (6+9)/(T+8)
amphibole

Amphibole / MgOH (6+9)/8

Amphibole &6/8
Dolomite (6+8)/T
Carbonate 13/14

Rowan
Endoskarn CSIRO

Can be either MgOH  Hewson
or carbonate™
Bierwith
Rowan, USGS
Exoskarn (cal/delom)  Bierwith, Mimayima,
CSIRO

Silicates

Sericite / muscovite /  (5+T)6
illite / smectite

Alunite / kaolinite / (4+6)/5

pyrophyllite

Phengitic 5/6
Muscovite 7/6

Kaolinite 7/5

Clay (5x7)/6°
Alteration 4/5

Host rock 5/6

Quartz rich rocks 14/12

Silica (11x11)/10/12

Basic degree index 12/13
(gnt, cpx, epi, chl)

Rowan (USGS);
Hewson (CSIRO)
Rowan (US55)

Phyllic alteration

Hewson
Hewson
Approximate only™ Hewson
Bierwith
Volesky
Voles

Rowan

Bierwith
Exoskarn (gnt, px) Bierwith, CSIRO
Same as 14/12 Palomera

Mimoyima

Mimoyima

CSIRO

CSIRO

CSIRO

Sig2 13/12

Si0; 12/13

Siliceous rocks (11x11)/(10x12)
Silica 11410

Silica 11/12

Silica 13/10

Other

Vegetation 3/2

MNEBVI (3-2)/(3+2)

MNormalised difference
vegetation index

Other possibly useful ASTER band calculations and combinations are listed below.

- Abrams Ratio - 5/7, 4/5 and 3/1 in RGB
- Sabin Ration - 5/7, 3/1 and 3/5 in RGB

- Porphyry Alteration Index - 4, 6 and 8 and RGB (advanced argillic and phyllic alteration in pink to red

colours)

- Alunite and kaolinite enhanced by 4/5 or 4/6
- Sericite - phyllic alteration enhanced by 5/6

- Propylitic alteration enhanced by 5/8

11.4. ASTER Data
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Mineral Indices of Ninomiya (2004)
- OH Minerals Index - (Band 7/ Band 6) * (Band 4/Band 6)
- Kaolinite Index - 4/5 * 8/6
- Alunite Index - 7/5 * 7/8
- Calcite Index - 6/8 * 9/8

Note: Remember the resulting images may have artefacts caused by low sun angles, clouds, etc. so be cautious
in using the data. Remote sensing vendors can undertake more advanced processing and interpretation of this
data, and the rough processing described herein should be used with caution.

11.5 Landsat Data

Landsat 8 data is collected over 11 bands as illustrated below.

Band Reference Band Description Band Center

Number (nm)
1 Coastal Aerosol (Operational Land Imager (OLI)) 433
2 Blue (OLI) 482
3 Green (OLI) 562
4 Red (OLI) 655
5 Near-Infrared (NIR) (OLI) 865
6 Short Wavelength Infrared (SWIR) 1 (OLI) 1610
7 SWIR 2 (OLI) 2200
8 Panchromatic (OLI) 580
9 Cirrus (OLI) 1375
10 Thermal Infrared Sensor (TIRS) 1 10800
11 TIRS 2 12000

Landsat 8 band combinations are usually bands 4, 3 and 2 in the R, G and B channels for an aerial photo
type image, whereas the combination of bands 6, 4 and 2 typically enhances the geology. Band 8 is used to
pan-sharpen the 30 m images to 15 m resolution. The SCP plug-in will automatically pan-sharpen the RGB
images if this option is selected.

Table 3: A recent article by Ito et al (2022) uses a series of indices to
analyse the geology in Landsat scenes as follows;

Index Number Index Name Formula

1 Ferric Iron “redness” 4/2

2 Ferric Iron 2 412)*((4+6)/5)
3 Ferrous iron, coarse grained ferric iron (3+6)/(4+5)

4 Clay, sulphate, mica, marble 6/7)/(5/4)

5 Iron sulphate 2/1)-(5/4)
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11.6 Sentinel 2 Data

The Sentinel 2 satellites are designed for earth observation and the figure below illustrates the comparison

with the other satellite data bands (from van der Meer et al 2014). The Sentinel satellite constellation has been
launched by the European Space Agency (ESA) and the derived data is available free of charge. See ESA website
for more detail on the available data and data access. You need to register (free) on the Sentinel web site to be
able to download the Sentinel data.

1.0

1 0.8
i ! | @
SPOT 5 — — =— — E
Landsal 8 e — = - = — —_— 0.6 :_."g
Sentinel 2 O W R e s = —_— = E
WardView 3 L E— - -, = S gy S | —0.4 %
ASTER — = | i =

HyMap RARRARARRAARAATRAARAARRRRAAART  AAARRARRRRARARRR WG-E

; s : ' : lo.0

0 500 1000 1500 2000 2500

Wavelength (nm)

When using Sentinel 2 data, it is recommended to use bands 4, 3 and 2 (for RGB) for the natural aerial photo
type image and a combination of bands 12 or 11, 4 and 2 (for RGB) which can enhance the geology in a scene.
Users should experiment with various band ratios to find which is the most suitable for their application.

Table 4: The following list of recommended band combinations is from

the Sentinel education web page

Index Name Formula

Natural Colour B4 (red), B3 (green), B2 (blue)
Colour Infrared (vegetation) B8, B4, B3

False Colour (Urban) B12, B11, B4

Agriculture B11, BS, B2

Vegetation Index
Moisture Index
Geology
Bathymetric

Atmospheric Penetration

SWIR
NDWI
SWIR-2

(BS - B4)/(BS + B4)
(BSA - B11)/(B8A + B11)
B12, B4, B2

B4, B3, Bl

B12, B11, BSA

B12, BSA, B4

(B3 - B8)/(B3 + BY)

B2, B11,BI2

Another useful band combination for a “Regolith Ratio” image is 11/12 (red), 8A/12 (green) and 8A/3 (blue)
(from Mark Arundel).

The figure below from van der Meer et al 2014 compares ASTER ratio mineral mapping to the equivalent bands
in the Sentinel 2 data.
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Sentinel-2 band ratios as an analogue of ASTER band ratios, used as proxies for mineralogy.
Modified after Kalinowski & Oliver (2004). The table is limited to ratios that fall in the

wavelength range of Sentinel-2.

Feature ASTER Sentinel-2

Iron

Ferric Iron, Fe3 + 21 43

Ferrous Iron, Fe2 + 33+ 172 12/8 + 3/4

Laterite 4/5 1112°

Gossan 4,2 11/4

Ferrous silicates ( Biotite, chloride, 5/4 12/11°
amphibaole)

Ferric oxides 473 11/8

Carbonates/Mafic minerals

Carbonate /Chlorite,/Epidote (7 + 9)/8 -

Epidote,/Chlorite/Amphibole (6 + 9)/(7 + &) -

AmphiboleMgOH (6 + 9)/8 -

Amphibole 6/8 -

Dolomite (6 + 8)/7 -

Silicates

Sericite/Muscovite,/Tllite/Smectite (5 + 71/6 -

Alunite, Kaolinite, Pyrophyllite (4 + 6)/5 -

Phengitic 5/6 -

Muscovite 7/6 -

Kaolinite 7/5 -

Clay (5 x 7)/6% -

Alteration 4/5 1112*

Host rock 56 =

Other

Vegetation 32 8/4

NDWI (3=2)(34+2) (8 — 4)/(8 + 4)

1 ASTER bands 5=7 fall within band 12 of Sentinel-2.

11.7 Creating RGB Images

There are two methods available to create a coloured image (“rgb”) of remote sensing or any other 3 band data
set. We can use the Raster > Miscellaneous > Build Virtual Raster option or the “Virtual Raster Builder” plugin.

The Raster option is shown below.

@ aais

Project Edit View Layer Settings Plugns Vector Raster Database Web MMQGIS SCP Processing Help

D8 EE&@ @t:#ﬁ)}%. Raster Calculator...

P/ BG5S Ik @6

|_\\ & [s O -, L:} oy & ‘._I. 2 -
Browser
ﬁ O&2TEHO
% 2 Gedlogy
b Gaophys
V| e
.ﬂ b SateliteData

Sentinel

ﬂ -

The Build Virtual Raster window will be displayed. Select the input layers as the ones to use for the RGB

LAY
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composite. Ensure you have the files in the correct order as it assigns the red channel to the top image, green

to the middle image and blue to the lower image in the selection panel.

(5} Mukiple selectson

| [l [52a_Argyie BO2 [EPSG:32TS)
B Layer stack EA 524 _fngyle B0 [EPSG:32752]
(] Alew prosecton dffereny | =] 528_Argyle B0 [EPSGAITS]
virtusl [0 52a_Argie B2 [EPSG:3ETS2]

—

=] Open cutput fle after i

GOAL {OGR oonsole cal

.yﬂd::ﬂwl:-rnd.l‘.ﬁr-m
proceiang 9 300 Lée 164
procireg_0 340 L4 164

(3 Build Virtusl Raster

Parammbers  Log
Input layers

I slements selected
Resclution

Fighest
4] Layer stack
[ Alow projection diference
Virtual

l:_-, ¢ to temparary fie]

] Open output file after running algonthm

(GDALJOGR console cal
pdalchrt resolution highest -separate m_'ﬁe_b‘t C: Users (GrantfippDatallocalTemp/
processn_030-90s 140e 1646 7300 0e e e 755660 3/B0D 58009 1248 | 188e6d Sfeat e 565 OUTPUT. vt

processng_30-0n 14he 164 7 350 5eare Ta 5656ab Ibuldvr ilnputFles. bt C: Users/Grant AppData Loal Temp/

Run as Babch Process... Close:

Cancel

Select the “Highest” resolution to ensure you obtain the highest resolution possible and is similar to
“pansharpening” where the larger pixels will be resampled to match the smaller pixels. Press “Run in

Background” and the composite colour image will be produced as a virtual image.

To save this file permanently, you need to right-click on the “Virtual” file name and save as a “Rendered” RGB

image and any chosen file format, usually GeoTiff.
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To adjust the colour stretch, zoom into a part of the image where you want to see more detail and then use

the Layer panel to right click on the RGB layer and select “Stretch using current extent”. This can be done
multiple times until you get the desired result (see below for example). Alternatively, you can activate the “Raster
Toolbar” and use the toolbar to adjust the colour stretch.

T B B - - - - K" | L. - e T ¥ T ey PR

Caardnen | eostireess B Sose 140 - Vepefier | i 7| Bowwn gac ::I:'Jh'l- S paum @

The “Virtual” RGB image is currently only a temporary file. To create a permanent image, right click on the
image layer in the Layers panel and select “Save As” Select the “Rendered Image” option, click the “Browse”
and select the folder and required file name. Change the coordinate system if required. When all is OK, click OK.
It may take some time to create the tiff file depending upon the size of the image and the speed of your computer.

The resulting RGB image can be saved via the Save Raster layer option.
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(2} Save Raster Layer as...

Format | GeoTIFF

Output mode (O) Raw data (®) Rendered image

w | [] Create VRT

Save as kSIS\,\*Iurkshups'g\“furkshopDS_v3'ProjectFiIesEatelliteData'n,SenﬁnEl'|5A2_Argy|e_12—4—2_ﬁf.ﬁf L] |

CR5 EPSG:28352 - GDAS4 [ MGA zone 52
Add saved file to map

w Extent (current: layer)

v | [

North |8200000.0001

West |393950,0000 |

East |509760.0000

South 8090200.0001

w Resolution (current: layer)

Current layer extent Calculate from layer

Map view extent

(®) Horizontal | 10

Layer resolution

) Columns 10980

v |:| Create Options

Profile |Default

Layer size

MName

Cancel Help

Value

Note there are options for saving as a geopackage or GeoTiff file and modifying the output projection
GeoPackage files are much more compact (smaller) than equivalent GeoTiff files.

To merge adjacent satellite images/bands, initially try the Raster > Miscellaneous > Build Virtual Raster option.
If this is unsuccessful, or creates large blanks between images, try the using the Processing Toolbox > SAGA

> Raster tools > Mosaic raster layers. Option settings that have worked in merging adjacent ASTER scenes

are: | Interpolation - “4 B-Spline” | Overlapping areas - “6 feathering” | Blending distance - “1000” | Match

- “regression” | Cell size - “15” (or 30 m, 60 m, 90 m - to match the relevant pixel sizes for the images being
merged) | Fit - “Cells” | and save to a file. All other setting as default.

If you have problems merging adjacent satellite images where you get edge effects between adjacent scenes, try
downloading and installing SAGA. This a powerful and free GIS analysis program and has a good help file. The
mosaicking option is found in the Geoprocessing > Grid > Grid System > Mosaicking menu item. Use the Match

option “match histograms of overlapping area”.
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11.8 Principal Components Analysis (PCA)

Principal Components Analysis (PCA) can be undertaken using the Semi-Automatic Classification plugin or
via the Orfeo Tool Box. The input files for the PCA analysis require they have the same pixel size and may
require resampling if necessary (see Processing Toolbox > SAGA > Raster Tools > Resampling). The easiest
way to ensure a common pixel size is to create a multiband raster using the Build Virtual Raster and selecting the
“Highest” resolution option.

If you need to resample the raster to a different cell/pixel size, ensure you check the cell size and “Fit” to cell,
otherwise it will offset the resulting image.

() Resampling %

Parameters Lﬂﬂ
Grid

& S2A_prgvle_B12 [EPSG:32752) =
[4] Preserve Data Type
Upscaling Method

[0] Nearest Nesghbor u
Downscaling Methad

(0] Mearest Neighibor v
Cutput extant (xmin, xmax, ymn, ymax) [optional]
|'.~r ave blank to use min covering extent]

Cellsire

[m.uucmu a
Fit

[1] ceds ot
Target system [optional]

LI

Gridl
[."_e e to temporary file]

[ Open output file after running algorithm

0% Canced

fiun as Balch Frocess. Close Help

In the SCP plugin, create a Band Set using the Band Set tab. Press refresh to show what bands are available (in
the Layers panel) then select the layers to be used for the band set - highlight the required bands, then click the
plus symbol “Add band to band set”. This set of bands will be used in the PCA analysis.
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Click on the Band Processing tab and select PCA. Check that the input band set is correct, select 3 components
(required for an RGB colour image) and press Run. Select the target directory for the results to be saved. Note in
the image above I have used the SWIR ASTER bands for the PCA analysis.

P Semi-Automatic Classification Plugin - O *

:mm BB 5od combination tmlummlﬁgmwmm
i Basic tools

& Download products

E' P s Principal Componenits -!.1.:]' of band I:
Select input band set 1
Band processing A of =

@ Postprocessing [ use NoDuata value o

Irput

Il

This process will produce three PCA images, PCA1, PCA2 and PCA3. Use the Virtual Raster Builder plugin to
produce the RGB image (as above).
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CHAPTER 12

‘ MAP PRODUCTION

12.1 Print Layout

The Print Layout is the tool to produce maps for output. Various standard page sizes can be selected as well
as creating custom sizes. Everything to do with the final map design is done in the print layout. If you lose tab
views, click on the “Views” menu option in the layout window and scroll down to Panels to reselect them for
display.

To ensure you get true scale plots, it is important to have the main map projection in a metres projection (i.e.
UTM) and not in a geographic lat/long projection. Problems may be created with the scale not being correct on
the map output when the main map window is in a lat/long projection.

12.2 Map Templates

Templates can be constructed for use with a variety of map sheets sizes, e.g. A4, A3, A2, Al and AO in either
landscape or portrait orientation. Frames and title blocks are simply constructed as rectangles and standard
text boxes added into the rectangles. Shapes and text boxes are selected from along the left-hand side margin
of the map composer window. The figure below illustrates an example of a template complete with title block.
Templates can be dragged into the print layout window from the Browser panel, which will then automatically set
the correct page size.
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Each item of the template is listed in the Item panel and can be turned on or off and edited. Note that the
position of the features can be set and adjusted using the “Position and Size” options in the item properties
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dialog box. Each item, e.g. page frame, insert box, logo, etc., has its own item properties and these can be varied

independently.

12.2. Map Templates
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[ | |3I1 LayuUt

= i &
i ®
Item Properties Items
Items =
@ @ Iltem
] Title
] SubTitle
] Author
] Drawn
] Dwghio
1] Projection
] Date
[l Revised
O Rpthio
] Scale
Grant Boxer - Consultant...
r= Grant Logo
| InfoBlock_outline
] VerticalLine_box
| TitleBlock_ForthInsert
(] TitleBlock_ThirdInsert
(] TitleBlock_SecondInsert
[ | TitleBlock_TopInsert
[ TitleBlock_outline
| Page_Outline
Cridas 2

The image above shows all the items that map up the map frame.
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Composition Item properties Atlas generation

Item properties =
Picture
| D.I:ID [ | ; | "
[] sync with map -

Morth alignment Grid north >

Offset 0.00 ° -
¥ Position and size

Page |[1 3|
X |215.043mm B &
Y |152.256 mm H &
Width |8,467 mm SR=t
Height |7.408 mm B €

Reference point

10 E
LM M
L1000

P Rotation

The example above is the “Logo” item (diamond image on the layout) and its location is referenced to the top
left-hand corner of the page as shown in the 3 x 3 box array. It is located 215 mm to the right and 152 mm below
the top left hand corner of the page, with a width of 8 mm and a height of 7 mm.

Each text box has a location and is edited as required in the Label > Main Properties window. The image below
shows the “Author” field selected and the details can then be added to the existing text, or changed as required. If
the text boxes require adjustment, use the position and size options attached to the item.
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Note that these templates may require adjustments for different printers and plotters depending on their “print
area”.

The position and size of the inserted map window can be adjusted under the “Map” item properties and using the
“Position and Size” options. The reference point in the figure below shows the measurements from the top LHS
of the page.
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To insert a map of fixed/pre-determined size, in the Print Layout, select the View > Manage Guides and set the
horizontal and vertical guidelines. The inserted map windows can then be adjusted to fit these guidelines. Grids
can also be used to align map items.
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12.3 Layout Manager

The layout manager shows what layouts are attached to the project. You can have many layouts of different sizes
and configurations all saved with the project. If you have a set layout where you need different themes on maps,
you can use the duplicate button to make a copy of the layout. Note that you need to “lock” layers in a layout to
prevent a refresh from re-drawing the layout display.

4 Layout Manager — O X

@ AL Meereno Excursion Localities

12.4 Using Variables to Display Information

Variables can be used to populate information in text boxes, e.g. the map author’s name, QGIS version, or the file
path to the Project file. There are various types of variable and they can be applied globally, for a specific project
or layout.

Global variables apply to QGIS overall and they can be found in the main menu item Settings > Options and the
Variable tab.

(2 Opticns | Variables X

qgis_locale ‘en’
qgis_os_name ‘windows®
qgis_platform ‘desktop’
qgis_release_name ‘Master'

qgis_short_version 3.9

qgis_version '3.9.0-Master'

qgis_version_no 30900

user account_name ‘Grant’
user_full name "Grant’
author_name 'Grant Boxer'
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A number of default global variables are added by QGIS. Note that I have added a new variable name
“author_name” with its value being Grant Boxer. I can then use this variable to add my name anywhere on a
layout by using the [% @author_name%o] statement.

There are similar windows for the Project Properties and Layer Properties.
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() Layer Properties - CurrentTenements | Variables

¥ Global

qgis_locale

qgis_os_name

‘windows'

qgis_platform

‘desktop”

qgis_release_name

‘Master'

qgis_short_version

20

qgis_version

‘3.9.0-Master'

Ggis_version_no

30900

user_account_name

‘Grant’

wser_full name

‘Grant’

wguthor_name

‘Grant Boxer'

Project

project abstract

project_area_units

‘square meters’

project_ author

project_basename

‘LwrSmkCk_201906.qgs"

project_creation_date

<datetime: 2000-01-07 00:00:00=

project_crs

‘EPSG:28352"

project_crs_definition

“+proj=utm +zone=52 +south +ellps=GRS80 +towgs84=0,00000...

project_distance_units

‘meters’

project_ellipsoid

"NONE

project filename

‘LwrSmkCk_201906.qgs.qgz"

‘F\Projects\Diamonds\LwrSmkCk’

8 Variables project._folder

project_home

‘F\Projects\Diamonds\LwrSmkCk'

project_identifier

project_keywords

i

project_path

‘F\Projects\Digmonds\LwrSmkCi\LiwrSmkCk_201906.9g5.qgz"

project_title

Layer

layer

<map layer>

layer id

‘CurrentTenements_d 1776969 4b07 4204 9hd8 f6237c540:82"

layer_name

‘CurrentTenements’
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CHAPTER 13

13.1 Access Databases

Connecting to an Access database requires some additional steps than required for the open source database

programs.

MISCELLANEOUS TRICKS AND TIPS

Open the 64-bit ODBC admin window (via the Windows search box) and add another “Access 64-bit line”, select
the database name and location in the User DSN tab - e.g. “LateriteChem”.

User Data Sources:

E ODBC Data Source Administrator (64-hit)

User DSN  System DSW  File DSM  Drivers  Tracing Connection Pooling  About

Mame

Excel Files
LaterteChem

Platform
64-bit
64-bit
64-bit

M5 Access Database 64-bit

Driver

Microsoft Access Driver (“mdb, * accdb)
Microsoft Excel Driver (*xds, *xlsx, *xlsm, “xlsb)
Microsoft Access Driver (*mdb, * accdb)
Microsoft Access Driver (*mdb, * accdb)

Add..

Remove

Configure:...

Loply

An ODBC User data source stores information about how to connect to the indicated data provider. A
User data source is only visible to you and can only be used on this computer.

Help
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Database: F:. MFullData'YilgamAtlasGeochem mdb

Select. .. Create... Bepair...

System Diatabase

(@) Mone
() Database:

System Database. ..

ODBC Microsoft Access Setup 7 x
Data Source Name: Laterﬂeﬂimem |
Description: |

Cancel
Database

Compact...
Advanced. ..

I '
o
=

Cptionsz>
In the Open Data Source Manager, select the Add Vector option, and type of Database. Connect to the database
and Add.
() Data Source Manager | Vector ? X
Source type
(O File () Directory (@) Database (O) Protocol: HTTP(S), doud, etr.
Encoding System hd
Database
Type | ODBC -
Connections
LateriteChem °
_ New Edit Delete
 PostoresalL
" MSSQL
. Orade
DB%._ D82
m Virtual Layer
ﬁ WMS MWMTS
H‘_ wics
v Close Add Help
|y WIFS

13.1. Access Databases
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G Create a Mew OGR Database Connection >
Connection Information
Type ODBC
Mame LateriteChem
Host
Database LateriteChem
Port
Authentication
Configurations Basic
Choose or create an authentication configuration
Mo authentication = E',-l:"Fl
Configurations store encrypted credentials in the QGIS
authentication database.
Test Connection
oK Cancel | Help |
The next window will display the tables available for import.
(&) Select Vector Layers to Add... ? X
Layer ID  Layer name . Mumber of features Geometry type
AtlasAnalyses [u} Unknown
1 AtlasAnalysesPGE ] Unknawn
2 AtlasAnalysisLog [u} Unknown
3 AtlasLaboratary ] Unknawn
4 AtlasMethods [u} Unknown
5 AtlasSampleCharacteristics 0 Unknown
[ AtlasSampleDetails [u} Unknown
3 Extract flat table Qo Unknawn
7 Standards: AnalysesStandards [u} Unknown
Select Al ] add layers to a group Cancel

If the table has spatial data, e.g. coordinates, then after import, use the Processing Toolbox > Algorithms >

Vector Creation > Create Points Layer from Table, and select the field for the coordinates and the applicable

Coordinate Reference System.
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13.2 AutoSaver Plug-In

The Auto-Saver plug-in will save your project at regular intervals. I have had problems with this turned on
during digitising and I recommend it is turned off when creating new files.

13.3 Spatial Bookmarks

Bookmarks are used to remember the extents of a map window and they are saved with the project data. When a
bookmark is saved, the bookmark list panel is displayed. Bookmarks are created via View > New Bookmark or

via the Browser panel.

13.4 Colour Ramps

To add additional colour ramps to the default option use the “Create New Colour Ramp” from the drop down box
to the right of the Color Ramp selection box,. The preset colour ramps are shown in the “Color Ramp” dialog
box and I recommend the Catalog: cpt-city option which will display the next dialog box.

There are many different groups to select from, but I prefer the QGIS tab, and the continuous colour bands, e.g.
4£bgyr’?‘
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- MAG_ers | Symbology ? X |
~
li‘ Band rendering —
Render type | Singleband pseudocolor ~
Band Band 1 ©
Min -395.307 Max 139.001
P Min / max values settings
Interpolation |Linear hd
colorramp | I T -
Label unit Invert Color Ramp |
suffix
Value I Blues
395307 ] cETR1
-217.222
-39.0838 I I CETR2
139,001 B ceTR3
I I Default Gradient
I I Default_colour_ramp
| | Elevation
I Greens
l Greys
. Magma
I rdey
I Reds
Mode | Contim I I Spectral Classes 4 =
e
[ clip out of All color ramps L4
w Color rend: Create Mew Color Ramp...
Edit Color Ramp...
Blending mode £ - 49 Reset
Save Color Ramp...
Brightness | u = [ Contrast I
Saturation I [ Grayscale Off -
Hue [] colorize |v Strength 100% =
w Resampling
Zoomed: in | Mearestneighbour | out |Nearestneighbour ¥ | Oversampling -
Thumbnail Legend Palette o

Style - Cancel Apply Help
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436 [ -217
54 -39.1

o

=l
X

@ Colar ram...

Please select color ramp type:

Gradient hd
Gradient
Color presets
Random
il
Catalog: ColorBrewer |
s 4
| | = | kS &2
ange values
(2} Cpt-city Color Ramp ? X
Selections by theme All by author
Name A | Palettes for QGIS (68)
AllRamps | = — i B "
Bathymetry
Blues
Discord OrRd PUBU PUBUGN PURd
> Diverging
Greys
> QGIS Purples RdPu Reds YlGn
Precipitation
> Reds
Temperature YIGnER YIOrB YiorRd ct
Topography nBu rBr Y aspe
Topography/bathymetry
Top of the (cpt) palettes
Top of the (svg) palettes aspectcolr beyr o byg
» Transparency s — - i iem hd
Selection and preview Information
Path |grass,|fbgyr ‘
License |GPL (2009) [http:fjwww.gnu.org/copyleft/gpl.himl ] ‘
[+"] Save as standard gradient Cancel Help

New colour ramps can also be imported via the Style Manager dialog box.

The Centre for Exploration Targeting (CET) in Perth have developed colour ramps that are better for visual
perception (see this link). They are available in a QGIS xml format that can be imported via the Style Manager.
These styles can then be access as favourites. My preference for data grids such as magnetics is to use the
CET-R1 colour ramp.
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() Style Manager ? X

Favorites -~
All Symbols
v Tags

CETperceptual_QGIS "
Colorful

Grayscale

QGIS 2

Showcase

Topology

contact

default

fault

fold
geology_surface_...
joint CET-5 CETH6 CET7 CETH8
topographic

Smart Grouns
— - .
Add smart group...

Modify group - CET49 CET-R1 CET-R2 CET-R3 v

2 Import fexport ™ = (| A C, Filter color ramps...

Close Help

" Marker ‘g’w Line A & Color ramp

CETL19 CETA2 CET-3 CETL4

13.5 Colour Selection

To assist in selecting colours for maps, you can visit the ColorBrewer website where rgb, hex and cymk values of
a huge variety of colour options can be viewed and selected as required.

13.6 Data Searching

When searching large datasets, a number of options can be used. Spatial searches can be done in your map
window but text searches are best done via the Expression form.

Highlight the layer in the Layers panel, bring up its attribute table and click on the “Select Features Using an
Expression” button.

/' DH_LenRiv_Noon : Features total: 17535, filtered: 17535, selected: 0 - O X
/2B R EE & LT ES D o6 B =

A_Number Hole_ID Latitude Longitude Easting Northing MGA_Zone Max_depth Hole_type ~
1 59481.00000000...| DVDHS00 -17.4713395183... 124.6855063214... 678987.0000000... 8067511.000000... 51.00000000000 AC 21
2 59481.00000000... DVDHB03 -17.4726948067... 124.6855087811.. 678987.0000000... 8057361.000000... 51.00000000000 AC 21
3 53431.00000000... BLDH3055 -17.4798308999... 124.6858815523.. 679003.0000000... B066571.000000... 51.00000000000 AC 21

This will bring up the expression editor window. Click on the central panel to select the field to search in, then
press “all unique” in the lower right hand side of the dialog box to show all the entries in this field. You can filter
by entering values into the “Values” window. Double click the field name to enter it into the left hand panel. Use
the function button to add a function, e.g. “=" and then double click on the value to search for in the right hand
panel. Hit select to run the query.
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¥ Select by expression - DH_LenRiv_Noon 7 X

Expression Function Editor

EEIEIAEI ] D] e Search group Field A
"Hole_ID" = '04BAE17-01' Aggregates * | | Double click to add field name to

Coler expression string

Conditionals Right-Click on field name to open

context menu sample value loading
"

Conversions
Date and Time
~ Fields and Values

Values |Search

A_Number '04BAE17-01' 2

MULL '04BAETT-02

Project_Na ‘04BAE1T-03

Hole ID 'D4BAETT-04

Tenement_O 'M4BAE1T-05'

Latitude AR AEAT-NE! v
< 24 i

&on.gltude v | Load values | all unigue 10 samples
Output preview: 0 *

& select | Close

Go to the attribute table and select the “Move selection to top” of the table. This may take a little while in large
datasets but it will display the selected record(s) at the top of the table and highlight them.

,/ DH_LenRiv_Noon i Features total: 17333, filtered: 17335, selected: 1 — [m] x
/BRI RE . s TES P o 6 I
A_Mumber Hole_ID 3 o Easting Narthing MGA_Zone Max_depth Hole_type A~
selection to tof

1 70092.00000000. . | 04BAE17-01 -17. 38| 124909 /450, 709200.0000000. .. | 8070190.000000... | 51.00000000000 -
2 55481.00000000...| DVDH800 -17.4713395183.. 124.6855963214.. 678987.0000000... 8067511.000000... 51.00000000000 AC 21
3 55481.00000000... DVDHB803 -17.4726948067.. 124.6856087811.. 678987.0000000... 8067361.000000... 51.00000000000 AC 21
4 559481.00000000... BLDH3055 -17.4798308999.. 124.6858815523... 679005.0000000... 8065571.000000... 51.00000000000 AC 21
5 55481.00000000... BLDH3056 -17.4800567811. .| 124.6858836303... 679005.0000000... 8065546.000000... 51.00000000000 AC 21

To show these on the map, select the “Pan map to selected rows” icon and the map will pan to the area of the
selected features.

/' DH_LenRiv_MNoen :: Features total: 17535, filtered: 17335, selected: 1 - [m] X
JEB S o & AT ES D a6 B =
A_Mumber Hole_ID Latitudf oo the selected rows (Col+9) Northing MGA_Zone Max_depth Hole_type ~

1 -17.4445243038... | 124.9697496225... | 709200.0000000... LD
2 59481,00000000...| DVDHB00 -17.4713395183... 124.6855963214... 678987.0000000... 8067511.000000... 51.00000000000... AC 21

3 59481.00000000... DVDHB03 -17.4726948067... 124.6856087811... 678987.0000000... 8067361.000000.. 51.00000000000... AC 21
4 59481.00000000... BLDH3055 -17.4798308999... 124.6858815523... £79009.0000000... 8066571.000000... 51.00000000000... AC 21

5 59481.00000000... BLDH3056 -17.4800567811... 124.6858836303... £79009.0000000... 8066546.000000... 51.00000000000... AC 21

13.7 Digitising Toolbar (Plugin)

Every tool is activated as soon as the active layer is of an appropriate type and in edit mode. Keep in mind that
some tools need that the current layer’s CRS matches the project CRS.

As a general rule of thumb your editing layer’s CRS and the project’s CRS should match. It makes life easier. If
you need results in a different CRS, transform the layer after you have finished your digitizing session.

All edits can be undone/redone using QGIS’ standard undo/redo capabilities.

13.7.1 Split multipart to single part

applies to: MultiPoint, MultiLine and MultiPolygon layer

1. batch mode: The selected multi-part features in the active layer are split into single part and added to the
layer as new features, keeping the attributes of the original (multi-part) feature.

2. interactive mode: click on any multi-part feature. The feature will be split into single parts which are
added to the layer as new features, keeping the attributes of the original (multi-part) feature.
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13.7.2 Split off one part and add it as new feature

applies to: MultiPoint, MultiLine and MultiPolygon layer

Click on any part of a multi-part feature. The part will be deleted from the original feature and added as a new
(single-part) feature to the layer keeping the attributes of its parent (multi-part) feature.

13.7.3 Split features

applies to: Line, MultiLine, Polygon and MultiPolygon layers

Works exactly like Split Features tool in QGIS’ Advanced Digitizing Toolbar when applied to non-multi features.
When applied to multi features the user is asked via a dialog (see below) which of the newly created geometries
(fraction of a part) should become the new feature. The other fraction stays as part within the original multi
feature. Thus it replaces QGIS’ Split Parts, too, which is of limited use, because its application results in an
invalid geometry if the split-off part is not edited any further. The dialog shown when splitting multi-part
features has four buttons:

1. Cancel aborts the current splitting operation and leaves all features untouched.
2. No to All aborts the splitting of the current feature and leaves it untouched.
3. No leaves the currently highlighted fraction in the multi-part feature.

4. Yes accepts the currently highlighted fraction for becoming the new feature.

13.7.4 Merge selected features

applies to: any layer with a primary key field, i.e. a database layer

This works as the Merge selected features button in QGIS Core, except that Core’s Merge selected features
deletes all selected features and then inserts a new feature. DigitizingTools’ method offers the user to choose
which feature to keep by choosing its primary key value. This feature’s geometry is updated with the combined
geometry of all selected features, while all other selected features are deleted. This feature will be removed once
#13490 is closed and implemented.

13.7.5 Exchange attributes between selected features

applies to: any vector layer

Exchanges the attributes between two selected features of the active layer. Reasoning: when splitting features in
a layer coming from a database provider the user can thus control which feature is going to keep the primary key
value (important for related tables).

13.7.6 Cut with polygon from another layer

applies to: line and polygon layer (multi or single part)

Choose another layer whose selected features are used like a cookie cutter on the active layer. Everything that
falls under the cutter feature(s) is erased. If a selection exists in the active layer only selected features are cut.
In case a feature would completely disappear, a message is issued to the user, asking if this feature should be
deleted.
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13.7.7 Clip with polygon from another layer

applies to: line and polygon layer (multi or single part)

Choose another layer whose selected feature is used like a cookie cutter on the active layer. Everything that falls
under this feature will survive, everything outside will be erased. If a selection exists in the active layer only
selected features will be clipped.

13.7.8 Fill ring

applies to: polygon layer (multi or single part)
Fill rings (islands) in polygons with new features. This tool has two modes:

1. batch mode: all rings in the selected features are filled with new features. The attribute set for all features
is identical and can be entered once if form popup after feature creation is not suppressed.

2. interactive mode: click into any the ring. A new feature is snuggled into the ring.

13.7.9 Fill gap

applies to: polygon layer (multi or single part)

Fill gaps between the selected polygons of the active layer with new features. The algorithm has to union all
selected features first, thus the selection is necessary to speed up the process, especially if the layer contains
many features. This tool has two modes:

1. batch mode: all gaps between the selected features are filled with new features. The attribute set for all
features is identical and can be entered once if form popup after feature creation is not suppressed.

2. interactive mode: click into the gap to be filled. A new feature is snuggled into the gap.

13.7.10 Fill gap (all visible layers)

applies to: polygon layer (multi or single part)

Fill gaps between the polygons of all visible layers with a new feature: click into the gap to be filled. A new
feature is snuggled into the gap.

13.7.11 Split selected features with selected line from another layer

applies to: line and polygon layer (multi or single part)

Splits all selected features of the active layer with the selected line feature of another layer. The splitting creates
new features (not multi features). Each new feature resulting from being split retains its original attributes.

13.7.12 Flip line

applies to: line layer (multi or single part; does not make too much sense with multi part, though)
Flip the direction of a line, i.e. reverse the node order within the line. This tool has two modes:
1. batch mode: all selected lines are flipped.

2. interactive mode: click any line feature to have it flipped (successful clicking depends on layer’s snap
settings).
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13.8 Favourites

To add a directory as a Favourite for quick access, right click on the “Favourites” item in the Browser panel, then
add directory. The favourite directory will then make it much quicker to access commonly used files.

13.9 Profile Tool

This plug-in allows the user to put a line across a grid and obtain a profile along the line. Note there will be a
new addition to the View menu in version 3.26 where the Elevation data can be viewed in profile direct within
QGIS.

13.10 Points to Lines and Polygons

To create a line or polygon from a list of coordinates, for example an excel spreadsheet with tenement corners,
use the Processing Toolbox > SAGA > Vector Line Tools > Convert Points to Lines and/or Convert Lines to
Polygons.

13.11 QPackage

The QPackage plug-in allows the user to create a project file with an associated folder holding all the relevant
layers for that project. Note that this will only copy vector files.

13.12 Quick Rectangles, Circles, Ellipse Shapes

The Shape Digitising toolbar allows the creation of vector shapes, e.g. rectangle and circles.

13.13 Refactor Fields

The Refactor Fields algorithm allow the modification of a table’s attributes. Be careful using this!

(@ FieldLocs_2016_shp : Features Total: 29, Filtered: 20, Selected: 0 - o x
y ) o ¢ & = TEDD B | =

Point Datum Zone Easting Nerthing RL ObsType STRK_PLUNG Dip Cammen
1 |GBO2 GDAS4 50 397480.0000000... 5741475.000000... 318.0000000000... Pisolitic laterit
2 GBO3 GDAS4 50 397560.0000000... £741440.000000... 313.0000000000... Bedding 45.00000000000... 35.00000000000... Cutcrop of lar
3 GB04 GDAS4 50 397583.0000000... 6741378.000000... 309.0000000000... Joint 335.0000000000. 75.00000000000... Brecda, vein
4 GBO4 GDAS4 50 397583.0000000... 5741378.000000... 30S.0000000000...
5 GBOS GDAS4 50 397643.0000000... 6741345.000000... 305.0000000000... FoldAxis 25.00000000000... 45.00000000000... Brecda, small
& GBOS GDAS4 50 3976543.0000000... 6741345.000000... 305.0000000000
7 GBO& GDAS4 50 337470.0000000... 6741470.000000... 318.0000000000... Bedding 50.00000000000... 35.00000000000... Top of pisolit:
8 GBO7 GDAS4 50 398085.0000000... £741780.000000... 307.0000000000... Bedding 65.00000000000... 35.00000000000... Brecda with ¢
9 GBO8 GDAS4 50 338037.0000000... 6741806.000000... 307.0000000000... Bedding 75.00000000000. 35.00000000000... Granitic dasts
10 GBOB GDAS4 50 398037.0000000... 6741806.000000... 307.0000000000
11 GBO9 GDAS4 50 398040.0000000... £741845.000000... 307.0000000000... Bedding 90.00000000000... 35.00000000000... Megabrecda '
12 GBO3 GDAS4 50 398040.0000000... 6741845.000000... 307.0000000000
13 GBO3 GDAS4 50 398040.0000000... 6741845.000000... 307.0000000000

v

< ‘— >
T Show All Features, B[]

Note the fields with way too many decimals. These can be fixed using the Processing Toolbox > Vector General
> Refactor Fields.
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() Refactor fields

Parameters  Log

Input layer

FieldLocs_2016_shp [EPSG:28350] - @

Selected features only
Fields mapping

Source expression Field name Type Length  Precision ~| B

2 |abe Zone ~| & zone String 254 0 3
3 |12 Easting ~| | & Easting Double 23 2 ry
4 |2 Northing ~| € Northing Double 2 2 v
5 [12m “lle R Double 23 2 a
& |abc ObsType v| € obsType String 254 0
7 |12 STRK_PLUNG ~| |E | STRKPLUNG  Double 23 |
8 |12 Dip v| € Dip Double 2 1 v

Load fields from layer

Refactored

FieldLocs_2015_shp

mapping.

~ | [ o[ Fields mapping

Python i

[icreate temporary layer]

‘FIELDS.

dentifier:
MAPPING'

Run as Batch Process..

Open output file after running algorithm

* | Refactor fields

This algerithm allows editing the structure of the
atiributes table of @ vector layer. Fields can be
mdified in their type and name, using a fields

The original layer is not modified. A new layer is
generated, which contains a modified attribute
table, according to the provided fields mapping.

[Run in Background|

0% Cancel

Close

Help

Field names, types and other info can be changed in this window.

13.14 Selecting Drill Holes by Tenement

To select drill holes in a tenement, simply highlight the drill hole layer in the Layers panel, then in the top menu
bar choose, select Features by polygon, then right click on the polygon you want to use to select the drill holes,
the select layer (e.g. tenements layer) will be listed, just select that layer and the holes will selected for that
tenement. Note this may not worked with layers in different projections.

The other method that can be used is the Processing Toolbox > Vector Selection > Select by Location algorithm.

() Select by Location

Parameters Log

Select features from

creating new selection

Run as Batch Process...

Selected features only
Modify current selection by

[J contain [ overlap
] disjoint are within
[ equal [ cross

Drillholes_GeoPackage [EP5G:4233]
Where the features (geometric predicate)
intersect [ touch

By comparing to the features from

[~ CurrentTenements [EP5G:4233]

pes

Select by

location

This algorithm creates a selection in & vector layer,
The criteria for selecting features is based on the

spatial relationship between each feature and the
features in an additional layer,

0%

Close

Cancel

Help

If you hold the “Alt” key while making a selection QGIS, it switches from an “intersects” type selection to a
“contains” selection mode. (This also works while holding the shift modifier to add to a selection, or ctrl to

subtract from a selection!).

13.14. Selecting Drill Holes by Tenement
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13.15 Spatialite Databases

A Spatialite database is a simple, single file database structure that can hold very large files but with the
advantage that the data is spatially referenced. The spatial referencing allows the data to be quickly displayed
when panning across a map. This is very useful for data such as the 250k vector data (from GA) for Australia or
the large GSWA open file drill hole database.

The use of Spatialite database files can rapidly increase the speed of accessing large data sets. As an example, the
entire 1:250 000 Geoscience Australia Australia-wide topographic vector data in zipped shapefile format is 1.01
Gb in size (GA file 64058.zip) and comprises many layers including road, rivers, etc. This file can be loaded into
a Spatialite database file of about 3 Gb, but although a large file, the data is spatially indexed, and re-drawing of
the data is very fast when panning from area to area.

Another spatialite option is to use the new GeoPackage file format which can store large datasets comprising
vector, raster and non-spatial data.

13.16 Extracting Colour Styling Information from MaplInfo Files

Colour polygon information can be extracted from Maplnfo files using an RGB extraction routine in the
Maplnfo-Discover module.
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cHAPTER 14

‘ DRONE MAPPING IN QGIS

The use of drones is now becoming commonplace for mapping, particularly with the inexpensive drones now
available on the market. Drone derived orthophoto maps, digital terrain models, digital surface models and point
clouds can be read directly into QGIS.

sh 3 ne U COEO08 OBHODEW

Fig. 1: An example of an orthophoto created with the DJI Mini 2 and 6 ground control points.

I have a DJI Mini 2 with which I have been experimenting with lately to create orthophoto maps for various
projects and found it particularly useful when documenting mineral exploration activities, environmental
disturbance and/or construction progress. In my experience I have been able to get accuracies of the order

of 5 m with the built-in drone GPS and this can be improved with ground control points located by handheld
gps. Greater accuracies will be achieved if the ground control points are accurately surveyed with 10 cm being
achievable. In many cases 2-3 m accuracy will be suffice. Oblique aerial views are also very useful to document
progress and for public relations images.

It is important to understand your drone and be a capable drone pilot before trying any drone mapping. Note also
you will require government accreditation, e.g. via the Civil Aviation and Safety Authority (CASA) in Australia,
before you can fly your drone. Please check your local regulations.

There are numerous YouTube videos that explain the map making and drone process. I have found with my DJI
Mini 2, I can fly at 120 m agl (above ground level, maximum allowed) with a 50 m line spacing and that will
allow the creation of an orthophoto with a 4 cm per pixel ground resolution and sufficient photo overlap to allow
good orthophoto creation.
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My workflow comprises whether to mark out ground control points, at least 6 to cover a rectangular area, if
moderate accuracy is required. Ground control points need to be clearly visible from the air and I have been
trialling 4 x 30 cm square ceramic tiles, two white and two black, to create a checkerboard pattern which are
clearly visible from 120 m agl. These tiles will also be resistant to the weather and the GCP’s should be useable
over a number of years.

Note that if you have surveyed mining tenements, for example a mining lease boundary, these will have been
accurately surveyed and as such are useful ground control points.

Fig. 5: Example of a ground control point using 4 x 30 cm ceramic tiles.

I use three software applications; DJIFlightPlanner, to create pre-programmed flight missions, the Litchi app for
my smartphone, and WebODM to carry out the photogrammetry calculations to create orthophotos, DTM, DSM
and point clouds of the collected data. None of these are free but they are low cost.

There are a number of flight planning software options available, and these programs create a pre-programmed
flight so that the drone knows where to fly, how high and other variable like speed and camera photo intervals.

The output from the flight planning software is transferred to the flight controller app - the Litchi app - on your
smartphone which will send the flight information to the drone.

Once the photos have been collected, they are checked and then loaded into the photogrammetry program
WebODM.

14.1 Mission Planning

To plan your drone survey, create a KML (Google Earth) polygon file in QGIS and import this into
DJIFlightPlanner. Select your drone camera from the drop-down list on the left and check the suggested flight
parameters in the right-hand side of the pop-up box.

I would typically adjust the “Altitude” to my preferred altitude of 120 m (roughly 390 ft) and a ground speed of
20 kph, which allows a photo interval 7 seconds to give a suitable photo overlap (70%).
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ol Select camers, imaging & miscellaneous parameters

- Imaging
DJI Mini 2 [4-3 4000x3000]

Camera parameters

Atitude: feet above take-off
Focal length:

Side pixels:

=
El
Bl

Ground speed:
Ground sample

Forward pixels: Forward overlap:

=
e

Side FOV: Side overlap:

=
e

Forward FOV: Swath width: metres

Pixel size: Run separation

e

metres

Frame rate: seconds b/n frames

ACCEPT

The flight line direction can then be selected.

ol Choose flight line calculation method - O X
@@,ﬁ) - (:?\
AUTOCALC NORTH-SOUTH EAST-WEST CUSTOM DO NOTHING
Automatically Calculate flight lines Calculate flight lines Custom flight line Do not calculate
calculate the in a north-south in an east-west origntation: flight lines (leave
optimum flight line aorientation orientation o unchanged)
orietation [ 1]
The flight lines and photo points are then calculated.
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These flight lines are then exported using the “Export” to “CSV for Litchi” option. I would then create a
time-based flight and use the split the flight plan into 4 flights per plan.
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=l Flight plan export options — [m} b4

Flight plan contains: 22 flight lines, 486 frames

O Export flight plan as a single mission (one plan for Litchi)
- or -

If you think the plan is too large for a single battery, you can
spliit it into smaller sized plans and fly each one separately:

® Split plan based on flight lines 6 plans / approx. 4 flight lines per plan v

2 plans / approx. 11 flight lines per plan
3 plans / approx. 8 flight lines per plan

4 plans / approx. 6 flight lines per plan
CANCEL 5 plans / approx. 5 flight lines per plan

plans / approx_ 4 flight lines per plan

The reason for multiple plans is that I know the Mini 2 batteries have an endurance (flight time) of about 20
minutes, so I design each plan to have a flight time of around 15 minute to allow for drone return to home and
any unforeseen headwinds. The battery will be replaced after each flight and with 6 batteries, this allows me to
fly six flight plans before I need to recharge my drone batteries.

14.2 Creating the Flight Plan

The output from the DJIFlight Planner, the csv file, is imported using the Litchi Mission Hub web portal and the
Mission > Import option.

Within the Litchi Mission Hub, you can fine tune what happens at each waypoint, e.g. the height and photo
interval. The return to home (RTH) option is set in the Litchi app on your smartphone so at the end of each flight
plan, the drone returns to home. Note this window displays the length of the flight plan and the flight time.

L

WP Tpeneeoseach S o0HEenEE¢Re 00 BHY..0O0NED L Awmanne DN

When all the details are correct this is saved to the mission hub and can be downloaded to your smartphone
when you next open up the Litchi app (making sure you do this while you have an internet connection). The
background Google Earth image will be cached in your phone if you open up each flight plan while you have an
internet connection.

14.2. Creating the Flight Plan 172


https://flylitchi.com/hub

QGIS in Mineral Exploration, Release 1.1

14.3 Flying your Mission

Before you fly, make sure all your batteries are charged and the weather is suitable. Check for any helicopter
activity in the area before you fly. After take-off, check all your aircraft settings are correct, such as photo type
(single, timed image, 3000x4000 aspect for DJI Mini 2). Fly your missions.

14.4 Processing the Images

After collecting the photos and downloading them to your computer, check the photos and remove those that
are not necessary, like those collected during ferry trips etc. Identify the images with the ground control points
(GCP) so they can be used in the creation of the ground control point file. GCP’s will usually be identified in
about 4 images for each GCP and this is required for WebODM to be able to rectify the orthophoto.

The orthophoto above was created using WebODM from a collection of 266 images and a ground control point
file. Processing on my laptop (64 Gb RAM, Core i7 processor) took about 6 hours, so I usually run it overnight.
A desktop PC with a large amounts of RAM and disk space, plus multiple cores may make this processing a little
quicker.

The default setting with WebODM will create an orthophoto, a digital surface model (dsm), a digital terrain
model (dtm, ground level) and a point cloud.
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cHAPTER 15

‘ A COMPILATION OF HOW-TO’S

This is a list of processes that hopefully will help the users of QGIS with specific geological-type tasks.

15.1 Set Drill Collar RL from a DTM

This is one way to populate your drill hole collar file using the values in a digital terrain model of the area.

Ensure your DTM is in the projection of the collar file - reproject if necessary from geographic (Lat/Long) to
UTM metres.

You can create a new field or update and existing field - but make sure you have a back-up in case you make an
error!

In QGIS, open up your collars table and DTM file (must be a grid not an image). Open the attribute table for the
collar file and enable editing. Select the add new field icon and add a new field and set the type to decimal. Then
select the new field from the drop down field list and enter in the following into the expression editor.

raster_value('DTM layer', 1, make_point(x(@geometry), y(@geometry)))

@ Expression Builder Es
Expression | Function Editor
=) AL
= feature
= geometry
5b0c 456F alf4 | i
make point (x(@geomesry),y (B row_number
N + Agoregates
. » Amays
v Color
+ Condtionals
» Conversons
* Date and Time
» Fields and Vaies
» Files and Paths.
+ Fuzzy Matching
* General
»

ome!
¥ Map Layers
decode_uri

layer_property ®raster_value{'dem’, 1, make_point(1,1)) =25
collars

=5 |5 B2 ! i ) W

Featre MGASS 75 - W

Preview: ML

oK Cancel Help

Run update all.

The new field should now be populated with new vales extracted from the DTM.
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15.2 Plot Oriented Structure Symbols

The aim here is to rotate the relevant symbol to represent the orientation of the structure.

The simplest way to do this is to have rotation amount in a data field in your layer, e.g. strike or dip direction,
and tell QGIS via the data driven override widget to rotate the symbol by the amount in that rotaion field of your
layer. Check that the rotation is correct.

Open the symbol selector dialog by clicking on the structure symbol and then set its symbol.

(2} Symbol Selector x
i |— Marker g
F svG Marker
Symbol layer type SVG Marker ]|
Width | 8.000000 . €
&
Size Height | 8.000000 < N <
Unit Milimeters e
Fill color @_
Stroke color @,
Stroke width | Mo stroke Milimeters = @,
Rotation 0.00 ° +| €L
% | 0.000000 =
Offset Milimeters ~ | S
y | 0.000000 =
WCenter = @,
Anchar paint
HCenter = El,
w 5VG browser
SWG Groups SWG Images
[ GeolPatterns = |_ |_
b [ Miscell
b [ n_arrows
b [ north_arrow (Kapildev's Repository)
[ symbole_Fossilien
[ symbole_Geslogie
b [ UsGS-StrucPts
b [ UsG5_Patterns
= [ collections
[ UsGs FEDC geology fil symbals (F...
[ usGes Geologic Symbols (USGS Geo...
= £.02 &
w Dynamic SVG parameters
| oK | Cancel Help

Select the data driven override widget next to the rotation box and set the field that contains the rotation amount.
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Q Expression Builder X
Expression Function Editor
=] L|L ), Searc Show Help
feature
geometry
d
¥ Aogregates
b Arrays
3
b |Conditionals
+ Conversions
» Date and Tme
b Fields and Values
b Files and Paths
»  Fuzzy Matching
b General
*  Geometry
* Map Layers
» Maps
» Math
*  Operators
=0+ -l =)Aoty Jiw » |Rasters
v Record and Attributes
Expected format: double [0.0-360.0] + Sensors
» |String
Feature | ATBILGO03319 bt P » Variables
+ Recent (generic]
Preview: 352 )
oK Cancel Help
Check that the symbols are correctly oriented.
G “Untitied Project — OGIS [Grant1] o x
FoEct EAC Vew Lover Setngs Blors vecw Bamer Databse Web Mesh Progsmng bep Openlog
DEBE! ersRPP L FLEOR H-&-G-5%- &.FH% I P& “
ARGV AWER 4 e T, S AGQ®@ &ro =
be®
e e R
Layer Shing =i
warex_25 = =t
= Categorized -
obie | FeaTLRE -
symibol L} =]
v R = <
i
Color ramp Random colors - — /
= #
vk e st vy e, shaning sike o 3y —_
v @ oo
—_
amary |[de =[[ pecen scvanced + ==
w Layer Rendering
Cpadty  e— 000 gl
EEnSa Kormal = | Worma =
Tream pffocts C
al|e Voveuedsis Aosly
Usyer oing Pracessig Tashox | Broweer | Layers
QU Type tolocate (CUHHY Coudnale| 24,2074, 115.5085* |9 Seale| 122813~ | @ Magnifler | 100% 2| Rotaten [0.0° 2| Vlmends @Bepsciazs @

Make sure you know the initial orientation of the symbol, as you might need to subtract 90 degrees for example

to get the correct orientation.

Dip_Direction - 90

Q Expression Builder
Expression | Function Editor
|8 S

"DIP DIR" -S0

Q search.

feature
geometry
id

Aggregates
Arrays
Color
Conditionals
Conversions
Date and Time
Fields and Values
feature
geometry
id

{wwvwrw~w

NULL

abe SITEID
abc FEATURE
abc TYPE
123 STRIKE
123 DIP_DIR
123 DIP

123 PLUNGE
123 TREND

= - LA D
Expected format: double [0.0-360.0]

Feature | ATBILGO03315 |z b
Preview: 262

X

Show Values . -
Show Values group field

Double-click to add field name to expression string.

Right-Click on field name to open context menu

sample value loading options.

Notes

Loading field values from online sources isn't -

Values | Q Search

All Unique 10 Samples
oK Cancel Help
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15.3 Downloading and Using the USGS Symbols and Pattern Fills

The USGS symbols and patterns can be downloaded from various locations on the internet but the easiest way is
via the QGIS Resource Repository plug-in.

nstaled

\ EnMAP flox 3

ot installed i Freshiand rester grorelerencer

4 Geometry Chacker

 raPOI Exportar
Ul dy

viC

rce Sharng

v & Qgisdiives
VA Quickapseices
8 Sem-Automatic Classification L
[ Serotamatic Classifcaton P

{ SetieHb
% SLY (Community Edtien)

vamuwe " " QGIS Resource Sharing e i

Download shared collections

nstalled version
Available version (stable)

Changelog

7 Geasaener Search for published collections and install them for use with QGIS. Symbology (SVG, images, styles), Frocessing scripts, Processing
5 Google Farth Engins models, R scripts and checklists are supported. There are several options for repositories: Github, Bitbucket, local file system and
4 GRASS B HTTR(S)
4 GRASS GIS provder
e 93 rating vote(s), 188974 downloads
4 Mapsuipe Tool
| Mergn aps category wab
@ Mieiaserch Catolog Cient Tags algorithm, checkiist, collection, design, map, model, processing, python, r, repository, resource, script,
s Offinesditing sharing, = vg. |
vIE w;;w: More info  homepas er cods reposit
OrfeaTonlba; de
168 Y TS P Author  Akbar Gunbira, Hiv

1.0.0
1.0.0 updated at 5/08/2027 11:45 AM
Version 1.0.0:
- Tasts have been rafactored to use GitHub Actions and restoring code covarage
tiandle casa whers one of dafault repositaries is unreachable
winor bug fixes spotrad during tests refactoring
- See 1.0.0-betal release notes for complete changes since the last stable version

Version 1.0.0-betal:
- Improved ntegraton of

arnal ibraries (£166)
rronmant (*168) - thanks to @Guts

v [ Spreadshect Loyers unin 111 anA 244 nartial Eranch tranelatinn
M STM Dawnioader ~|| Usgrade Al Uninstal Plugn fenstall Plign
Cose Vb
Enable the plug-in and then search for the USGS symbols under the ALL tab.
@ QGIS Resource Sharing - 1.0.0 b3
i Al colections i
Flont map arrow (frita's Reposita... |~ . =
B cscacme o inraivee | 1JSGS Geologic Symbols
o GIS LAB SVG symbols (QGIS Offica
08 settings Geologia Servico Geoldgico da Bras...
) Geological Survey of Sweden berg Description  This collection of symbols created by the USGS has all the geclogical elements for your

Geological Survey of Sweden jorda
German PlanzV (Pan?V Repository)
Glaciological Symbols (PISM Paraliel..
Graticuie of the Polygan (QGIS Ara
HERE Icon Library (HERE icons)
Hurricane (Dale Kunca's Repositary

practically all areas of the geosciences.

Tags symbol, svg, style, geology, usgs
Juhele-map-cons (Juhele Map Icons) 2 Y 9. style. g g
Mapbox's Maki Icons (QGIS Official
05M Spatialite Googlemaps (QGIS ..
OpenStreetMap style (Richard's Re.
“alygon Tooss (Keith Jenking Repo
Processing Scripts (PYQGIS) by Ge...
Processing Saripts for Prafiing (Fa
QGIS R saript collection (QGIS O
QGIS R saipt collection (from QGIS
Raster Styles (Kesth Jenkins' Repos.
Red Cross Emblems (Dale Kunce's
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Resources 716 SVGs.

Reinstall to update

Praview
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AL

i ORET
;

 ninetal

 Rensal

Cloce Help

Install the symbols and these will then be accessible via the symbol selector > SVG > SVG Browser >
Collections.

To install the USGS pattern fills, we need to add a new repository to the Resource Sharing plug-in.

(2} Repository Details %

Mame |FGDC geology Symbaols| |

URL https: ffgithub. com BC-Consulting [FGDC-4-QGIS. git

Authentication Ad_d C_Iea_lr

| Ok, | Cancel

Install the pattern fills and these will then be accessible via the symbol selector > SVG > SVG Browser >
Collections.
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15.4 Merge Adjacent Satellite Image Scenes

When merging adjacent satellite scenes, it is sometime difficult to remove the join lines between images. The
best way to solve this is to use the Orfeo Toolbox - installed by defaults but not enabled by default.
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¥ OpenlLog

~ & OB

Calibration

Change Detection
Deprecated
Feature Extraction
Geometry
Hyperspectral
Image Filtering
Image Manipulation

&b BandMath

&b Bandmathx

&b ColorMapping

b Comparelmages
b ConcatenateImages
&b DynamicConvert
€D ExtractROl

b ManageMoData

&b MultiResolutionPyramid
€D Pixelvalue

€b Quidkdook

&b Readimagelnfo
&b ResetMaragin

&b splitimage

b synthetize

&b TileFusion

€ Zonalstatistics
Learning
SAR.
Segmentation
Stereo
Vector Data Manipulation

b & SAGA Next Gen
-y ]
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The settings may need to be adjusted, but initially try the following settings,

select your input files feathering method - Large harmonisation method - band harmonisation cost function -

rmse interpolation - nn

(2} Mosaic

Parameters Log

Input Images

0 input(s) selected

Input VectorData for composition [optional]
0 input(s) selected

Input VectorData for statistics [optional]
0 input(s) selected
Feathering method

large
harmonization method

band
harmonization cost function

rmse
Interpolation

nn
Pixel Size (X) [optional]

0.000000
Pixel Size (¥) [optional]

0.000000

Directory for temporary files [optional]

Distance maps sampling ratio [optional]
10.000000
no-data value [optional]

0.000000

p Advanced Parameters
Qutputimage

[Save to temporary file]

v | Open output file after running algorithm

Advanced ~ | |Run as Batch Process...

0%

Run Close Help

15.5 Installing the SAGA Next Gen Provider

Using the new SAGA Next Gen algorithms requires enabling the “SAGA Next Gen provider” in the Plug-Ins
manager and checking to see if the saga9 binary files have already been installed.

To enable the SAGA Next Gen plug-in, go to the plug-ins manager and select the “Processing Saga Next Gen
Provider”. Note that the dialog box indicates that you need to manually install the “SAGA 9.1 binaries”.
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G Plugins | Installed (55) x
Q search

{4 Geometry Checker - . .
=5 Geonety stapes Processing Saga NextGen Provider €
| 7 Geosdience
ST SRS A Processing provider for SAGA 9.1
o GRASS 8
V| & GRASS GIS provider Processing provider for SAGA 9.1, Requires manual installation of SAGA 9.1 binaries.
i Histogram Matching
Invalid #1CSM NTv2 Transformer W L0070 104 rating vote(s), 161023 downloads
& ImpartPhotos
tall from ZIP (R IXA Earth API Plugin Category Plugins
ERKML Tools
| $ MapSwipe Tool
/B Mergin Maps

Tags python, processing
Moreinfo homepage bug tracker code repository

@ MetaSearch Catalog Client Author North Road

= mmags Installed version 1.0.0

e NAFT Fire Maps Available version (stable) 1.0.0 updated at 24/09/2023 6:40 PM

OffiineEditir

':ﬂ ‘”f g Changelog 1.0.0 Target SAGA 9.1+. Allow running with older SAGA, but show warnings
Cl)oe- 0.0.7 Fix compatibility with QGIS 3.22
V& OrfeoToclbox provider 0.0.6 Synchronise description files with newer Windows installer versions

i PCRaster Tools 0.0.5 Fix exception when loading on Macos

J*Plugin Builder 3 0.0.4 Be more forgiving for different SAGA versions... because hey, this whole plugin is
"use at your own risk!"

0.0.3 Fix execution of algorithms

0.0.2 Allow setting path to SAGA

0.0.1 Initial release

iextGen Provider

|0 QField Syne
15, QGIS Hub Plugin
V| ® QSIS Resource Sharing || Upgrade Al Uninstall Plugin Reinstal Plugin
Close. Help

Next, check if the saga9 binaries are installed in your QGIS installation by looking in the “apps” folder of your

QGIS installation, either in C:\Program Files\QGIS vx.x\apps or in C:\OSGeo4W\apps. If this directory is
present then you are good to go. Otherwise continue below.

To install the saga9 binaries we need to run the “SetUp” program that was installed with your version of QGIS.

This will be either on your desktop or found under the Windows > QGIS x.xx folder.

& 05GeodW Setup - O x
0SGeodW Net Release Setup Program {x}

This setup program ig used for the initial installation of the 05GeodW environment as well as all subsequent updates. Make sure to remember
where you saved it.

The pages that follow will guide you through the installation. Please note that 05GeodW consists of a large number of packages spanning a wide
wvarniety of purposes. We only install a base set of packages by default. You can always run this program at any time in the future to add, remove,
or upgrade packages as necessary.

() Express Install

< Back Neut > Cancel

Click through a few screens.
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& 05GeodW Setup - Choose Installation Type - m}
Choose A Download Source i~
Choose whether to install or download from the intemet, or install from files in \.‘/

a local directory.

(@)dnstail from Intemet :
{downloaded files will be kept for future re-usef

(") Download Without Installing

() Install from Local Directory

< Back Next > Cancel
& 05GeodW Setup - Choose Installation Directory - m] x
Select Root Install Directory o 8
Select the directory where you want to install 05Geo4W. Also choose a \:‘j
few ingtallation parameters.
Root Directory
Browse...

Install Far
All Users (RECOMMENDED)

05GeodW will be available to all users of the system.
[ Create icon on Desktop

(®) Just Me Addicon to Start Menu

05GeodW will only be available to the cument user. Only select this if
you lack Admin. privileges or you have specific needs

< Back Neut > Cancel
& 05GeodW Setup - Select Local Package Directory - m}
Select Local Package Directory i~
Select a directory where you want Setup to store the installation files it \.‘/

downloads. The directory will be created if it does not already exist

Local Package Directory
\Users\Grant\AppData\Local\Temp | Browse...

Start menu name

‘OSGeoAlW |

< Back Next > Cancel

In the screen below, type in “saga” in the search box. You may need to expand the “Desktop” folder.
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& 05GeodW Setup - Select Packages - m} *
Select Packages Fen %
Select packages to install \.‘/
Search |saga :__gear_: Cikeep OPev®Cur O Ewp View | Category
Category Cument New B..|5..| Sze Package
B All & Default
El Desktop &¥ Default
7.8.2-3 ¥ Keep nfa ] 6,197k saga: SAGA (System for Automated Geographical Analy:
5202 &¥ Keep na [ 6,445k saga5: SAGA (System for Automated Geographical Anal
€ >
Hide obsolete packages
< Back Next > Cancel
To enable the SAGA Next Gen algorithms enter the location of the SAGA version 9 folder.
Q Options — Processing x
Q ] Setting Value
e » 4% General .
» = Menus Reset to defaults
» ¥ Models
~ 4% Providers
3 ETL_LOAD
v G GpAL
b @ GRASS
~ & om
€ Geoid fle
&b Logger level INFO
€ Maximum RAM to use
&b OTE application folder C:/OTB-8. 1.0-Win64/0TB-8. 1.0-Win64/lib/oth/applications
€ OTB folder C:/OTB-8.1.0-Win64/0TE-8. 1.0-Win64
€ SRTM ties folder
» A Qgis2threejs
> (& SAGANG
& Enable SAGA Import/Export optimizations
& Log console output v
@ Log execution commands v
@ SAGA folder C:/05Geo4W /apps/sagad
v {7 Semi-Automatic Classification Plugin
» ) WhiteboxTools
» A Soripts
[ ok |[ cancal |[ heb

Note this may upgrade your QGIS installation. The appearance of the SAGA tools in the Processing Toolbox
may take a couple of minutes to load. You may also need to re-start QGIS if the new SAGA Next Gen algorithms
do not appear in your Processing Toolbox.
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15.6 Enabling the Orfeo Toolbox

To install the Orfeo Toolbox, we have to download the binaries from https://www.orfeo-toolbox.org/download/.

[ | & orfeo toolbox - Search X [ Orfeo ToolBox - Orfeo ToolBox = x | 4

A () https://www.orfeo-toolbox.org

Orfeo ToolBox is not a black box

g ful C++ API

dige Orfeo TooIBOX  wour

¥ including a fastimage viewer, apps callable from B,

Orfeo ToolBox (OTB) is an open-source project for state-of-the-art remote sensing. Built on the shoulders of the open-source geospatial community, it can
process high resolution optical, multispectral and radar images at the terabyte scale. A wide variety of applications are available: from ortho-rectification
or pansharpening, all the way to classification, SAR processing. and much more!

All of OTB's algorithms are accessible from Monteverdi, QGIS, Python, the command line or C++. Monteverdi is an easy to use visualization tool with an
emphasis on hardware accelerated rendering for high resolution imagery (optical and SAR). With it, end-users can visualize huge raw imagery products and
access all of the applications in the toolbox. From resource limited laptops to high performance MPI clusters, OTB is available on Linux, macOS and

Documentation Blog Community

Orfeo ToolBox is not a black box

official remote modules

Notes for Windows install

need to right click - > save as..)

o Debian
« Ubuntu
« OpenSUSE (sponsored by SIRS)

A conda package is also available for Linux on Anaconda cloud.

eV I S T

Windows. It is community driven, extensible and heavily documented. Orfeo ToolBox is not a black box! [mi]
(&}
Privacy & Cookies Policy -
< , B
S @ M | Q orfeotoolbox-Search X | Bl Download - Orfeo ToolBox x = - =l X
-
< C n £ hitps://www.orfeo-toolbox.org/download. A L B I % O

e Orfeo TOoIBOX

Download

ORFEO ToolBox is distributed as open source under an OSI-approved license. Starting with OTB 6.0, the Apache 2.0 license is used. For prior versions, the CeCILL vz licence is
used. On all platforms, the OB standalone package contains everything: applications for command line and graphical user interface, python bindings, Monteverdi and also
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Installation Instructions

We provide standalone binaries for Windows which do not require administrative privileges. Download the archive below (64 bits only), and extract it somewhere Double-
click on the monteverdi bat to launch Monteverdi, or mapla bat for the OTB application browser. Please see the CookBook for detailed installation instructions (You may

Tips: Use 7-Zip for faster extracting speed (extraction should take around 15 seconds with 7-zip, but can take up to 10 minutes with the default extractor).

Alternatively, OTB is also available via package management system on some Linux distributions:

However be aware that those packages can be older than the latest available and may contain bugs that have already been fixed. Please click here for details.
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Extract the files to a folder on your local machine. This example has put the folder into the C drive root directory
in a folder called “OTB-8.1.2-Win64”. Next back in QGIS, open the Processing Toolbox and select the spanner
(Settings) icon and enter the location of the OTB folder. You need to click in the right hand side to make the

browse buttons appear. The “OTB Applications folder” is located in the OTB xxxxx > lib > otb > applications,

and the OTB folder points to the upper level OTB folder.
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The algoritms then become available in the Processing Toolbox.

15.6. Enabling the Orfeo Toolbox

185



QGIS in Mineral Exploration, Release 1.1

Processing Toolbox (=) (]
e OB 8

| Q search... ,
o — 5 -
¥ Elﬁ Mergin Maps
b '*’# Models

¥ DﬁnLE

Calibration

Change Detection
Deprecated
Feature Extraction
Geometry
Hyperspectral
Image Filtering
Image Manipulation
Learning

SAR

Segmentation
Sterea

Vector Data Manipulation

SAGA Mext Gen

Climate tools
Georeferencing
Geostatistics

group_files

Ijo

Image analysis

imagery

imagery_isocuster
imagery_photogrammetry
io_pdal

io_virtual

io_webservices

Point douds

polyaon_toals

Projections and Transformations
Raster analysis

Raster calculus

Raster creation tools
Raster filter

Raster tools

gim_gir_flow

Sim_erasion
sim_geomarphology
sim_landscape_evolution
Simulation

ta_diffmetrics

Terrain Analysis - Channels
Terrain Analysis - Hydrology
Terrain Analysis - Lighting
Terrain Analysis - Morphometry
Terrain Analysis - Profiles
terrain_analysis

toolchains

tta_tools =

"’T"'T"'T"'T"'T"'T"'T"'T"'TTTTTTTTTTTTTTTTT@TTTTTTTTTT?T?

SCP Dock Layers Layer Styling Browser Processing Toolbox

15.6. Enabling the Orfeo Toolbox 186



cHAPTER 16

‘ MORE RESOURCES

16.1 On-Line Video Tutorials

There are numerous videos on YouTube that have been created for QGIS and they are all targeted at the general
GIS community. However, there are a number of channels that are recommended.

https://www.youtube.com/ @foss4g-sotm-oceania
https://www.youtube.com/ @ geoace
https://www.youtube.com/ @HansvanderKwast
https://www.youtube.com/ @qgishome
https://www.youtube.com/@WiseGIS
https://www.youtube.com/@lunageospatial
https://www.youtube.com/ @NyallDawson
https://www.youtube.com/ @automaticknowledge
https://www.youtube.com/ @KlasKarlsson

Please contact us to add any additional video links that are of interest to the geosciences.
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cHAPTER 18

‘ LITHOLOGIC PATTERNS FOR GEOLOGICAL MAPS

18.1 USGS (FGDC STD-013-2006)

37 - Lithologic Patterns (.pdf)
38 - Explanation for Pattern Chart (.pdf)

18.2 Geoscience Australia

Proposed shadeset: pattern94.shd
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Guide to editing maps
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