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Foreword

BGS Groundhog Desktop (Groundhog) is geological software developed by the British Geological
Survey (BGS) for the display and editing of subsurface geological information.

The software is available under the UK’s Open Government Licence.
Please note — Groundhog Desktop does not provide access to BGS/NERC data, it is software only.

Groundhog Desktop is intended as a basic GeoScientific Information System (GSIS*) — a software
tool which facilitates the collation, display, filtering and editing of a range of data relevant to
subsurface interpretation and modelling. It has been developed by the Modelling Systems software
development team, with help and advice being provided by Holger Kessler, Steve Thorpe, lan
Cooke, Rachel Dearden, Steve Mathers and Ricky Terrington.

If you are new to Groundhog you may wish to jump right to the Quick Start Guide at Appendix
A (at the end of this manual).

BGS offers training, custom software development, integration services and geological
consultancy services in relation to the use of the Groundhog Desktop software. For all enquiries
please contact groundhog@bgs.ac.uk

British Geological Survey
Tel 0115 936 3143 Fax 0115936 3276
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1 Overview

BGS Groundhog Desktop (Groundhog) is geological software developed by the British
Geological Survey (BGS) for the display and editing of subsurface geological information.

1.1 QUICK START GUIDE

If you want to get started right away, please refer to the Quick Start guide at Appendix
A (at the end of this document).

1.2 BGS GROUNDHOG DESKTOP GSIS

BGS Groundhog Desktop GSIS (Desktop GeoScientific Information System - hereafter
“Groundhog”) is a graphical software tool developed by the Geo-Analytics and Modelling
Directorate of the British Geological Survey for the display of geological and geo-spatial
information such as interpreted (correlated) geological cross-sections, maps and boreholes.

The software is available under the UK’s Open Government Licence;

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

This means the software is free to use, exploit and re-distribute for academic, personal, research
or commercial purposes, subject to the terms of the UK’s Open Government Licence. We also
require that you acknowledge the software in the following way wherever you use it to create
or deliver any product, data, information or report;

e  BGS Groundhog® Desktop Copyright © BGS/NERC (year).
For full details of the licensing and terms and conditions please refer to the license files in the
installation directory.
For any enquiries regarding Groundhog Desktop GSIS, please contact;
groundhog@bgs.ac.uk

1.2.1 Capabilities

Groundhog Desktop is intended as a basic GeoScientific Information System (GSIS*) — a
software tool which facilitates the collation, display, filtering and editing of a range of data
relevant to subsurface interpretation and modelling. You can use Groundhog to load and
display certain types of borehole data, geological map linework, interpreted (correlated) cross-
section and faults. It also supports reference data such as elevation models and images and has
basic editing capabilities.


http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
mailto:groundhog@bgs.ac.uk

OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

e e

P

ol BT

et (o | e ] e LR YN
- . e
- Jr =
- S L ? —
SN -
e
] — é_ =

Typical view of Groundhog Desktop in use with map linework, cross-sections and boreholes
loaded.

1.2.1.1 MAP CAPABILITIES

Groundhog can load and display geological map linework in terms of horizon BASE contacts
(“croplines™). It can also present cross-section plan lines, fault trace linework, geo-registered
map images and borehole positions.

To open a blank map window use Session > Windows > New Map Window then click on the
zoom to full extent button.
1.2.1.2 CROSS-SECTION CAPABILITIES

Groundhog can load and display interpreted (correlated) cross-section linework (horizon bases
and fault sticks) and also display raster (image) backdrops which can be scaled interactively
for digitizing. Basic borehole logs can also be displayed for correlation.

Groundhog displays lines in cross-section by default. However, if correlation lines are correctly
constructed by using line-to-line snapping (refer to cross-section reference later in this manual)
then a coloured-up section can be constructed.

53

-819

Section with lines
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519

Section with lines snapped together forming coloured-up polygons.

1.2.2 System Requirements

e  PCor laptop running Microsoft Windows OS,
e 2-button mouse with scrolling wheel.

1.2.3 Download and Installation
Groundhog can be downloaded from
http://www.bgs.ac.uk/research/environmentalModelling/groundhogDesktop.html

To install, double click the setup.exe and follow the instructions in the installation wizard.
NOTE: you may need administrator privileges to install the software, in which case please
consult your system administrator or helpdesk.

1.2.4 Support and Warranty

Groundhog Desktop is free-to-use software and comes with no support or warranty. Please
refer to the licensing information within the installation folder for further details. We are happy
to receive general enquiries regarding the software, but this does not constitute the offer of a
helpdesk service.

groundhog@bgs.ac.uk
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2 The User Interface

The user interface is divided into a series of panels. These panels can be undocked (split) if
desired via Session > Windows > Dock/Undock All Windows.

12! Groundhog Desktop GSIS - DEFAULT workspace Example.gop

Session Interoperability Tools Geology Help
HOME! SETTINGS DRAW CALCULATE

= = ) TOOLBAR
start A Workspace [3] Codes :
Welcome
Welcome to BGS Groundnog Desktop. Use the links.
below to help you get started. MAP/LOG VI EW PANEL
Loading Projects
Load the sample project
Load a project
Viewing A Map
Open a new biank map window
Importing Data av
Open the data import screen
Entering Borehole Data
Create a new borenole object
Creating Cross-Sections CROSS_SECT'ON PAN EL
Create a new cross-section object
WORKSPACE
PANEL

Load complete 100%

2.1 TOOLBAR

The toolbar includes a conventional menu bar and a tabbed panel of buttons for loading, saving
and manipulating data.

2.2 MENUS

1. Session — various load/save options for assembling a workspace session,

2. Interoperability — various options for import/export of non-GDE-format proprietary and standardized
data formats,

3. Tools — various useful data tools,

4. Geology —tools to predict and deduce geological information from workspace data objects,

5. Help — about Groundhog Desktop.

2.3 TOOLBAR TABS

Home — workspace and data load/save buttons,
Settings — capping layer and global property,
Draw - editing and digitizing functions and settings,

P wnNR

Calculate — prediction tools.

24 WORKSPACE PANEL

The workspace panel is a tabbed panel providing access to the data objects loaded into the
workspace. It has the following tabs;
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2.4.1 Workspace

This tab provides a categorized list of loaded data objects displayed in a hierarchical
workspace object tree control. Depending on the category and the level of object in the object
tree, various context-specific menus are available via right-click.

start -, Workspace (] Codes

Warkspace

—{Eﬂ Geological Objects
Cross-Sections

-, /! Croplines

-Q- Boreholes

/ Fault Traces

E Unconformities

.{ Fold Axes

/< Dip and Azimuth Measurements

E‘C Structure Contours

- Modelled Objects

E Geological Sequence

ﬁ] Models

+ E Reference Objects

Note that not all object types displayed in the tree are currently supported, and may vary
across versions of the software.

When you load a project its data objects will be added to this workspace object tree. To navigate
the workspace object tree simply click on the + icons to expand each level of detail. Depending
on the type of the object and the level of detail, various context-sensitive popup menus are
available via right-click.

242 Codes

This tab provides a reference list of geological rock layer codes referred to as the Coding
Scheme, including some special codes such as “FAULT”. Picking a code from this list makes
that code the active code for editing/digitizing. For details of how this list is created refer to the
Dictionaries and Coding Scheme sections of this manual.
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Start A Workspace [J] Codes

Rock Codes
Rock Code Library
Add Code Add Colour Save Codes
Search: Recent All
Bl BOULDERS
B cHAk
B cay
EES|  coBBLES
GRAVEL
EH  LIMESTOME
B  MADE GROUND
B  MuDsTOME
[ FEAT
E%]  sSAMD
SANDSTOME
SILT

2.4.2.1 Abb CoDE

Last modified: 2017/07/17 09:31

Allows a new rock layer code to be added to the list, together with an optional description. The
new code will be retained for the duration of the session — to save it permanently, click Save

Codes (see below).

|£:| Add Rock Layer Code

Code BRECCIA
Description |Brecciated layer

Colour [R.GB] 510 255

=3

A corresponding colour can be chosen using the Choose button, as an alternative to typing in
the RGB colour code. In addition to adding the code, this also adds a colour to the legend.

2.4.2.2 ADD COLOUR

If only a new colour is needed, this option can be used. The new colour will be retained for the
duration of the session — to save it permanently, click Save Colours (see below).
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| £:| Add Named Colour @
Code |HIGH|
Colour [RGB] 25500
2.4.2.3 SAVE CODES

The Save Codes button displays red text to indicate new code(s) have been added to the session,
but not saved. Click Save Codes to save the new codes into the workspace permanently.

Start A, Workspace Codes
Rock Codes
Rock Code Library

Add Code Add Colour Save Codes Save Colours

Recent All

BOULDERS o
CHALK,

CLAY

COBBLES

GRAVEL

LIMESTONE

MADE GROLND

MUDSTONE

PEAT

FENEHEEEDEA ¢

SAND W

Clicking this button saves all the codes loaded into the workspace back to the file from which
they were loaded. An information box confirms that this has taken place:

Rock Codes Saved @

The rock codes were saved to the workspace coding scheme file.

EM\Eclipse Workspace\ModRaocks\sample data\TRAINING_WORKSPACE\CODING_SCHEME.godic

L -——

The text on the Save Codes button now changes back to black.

10
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2.4.2.4 SAVE COLOURS

The Save Colours button displays red text to indicate new colour(s) have been added to the
session, but not saved. Click Save Colours to save the new colours into the workspace
permanently.

2.4.2.5 ORNAMENTS

Ornaments are just images which are used as fills in combination with the legend colours.
Ornament fills are used in borehole logs and cross-sections, for example. Here is a typical
ornament for SAND, in combination with a pale yellow legend colour, as seen in a borehole
log template.

B3 E] B3 E] B3 E]
i x i x i x
P T R T e T
m ke R R oD
R TR e TR T T r R T He
W LomE _mE mE LmE m
LIS A
_*xxx“xxx*xxx“xxx*xxx“xxx
M LomE omM L mE L wE L w
wl W R whE el Wl R Wl
% P e T By e F T By T
X OATRTE TR T HE T TE T TR T
HE LnX oLw¥ Lm¥ ¥ Ln
P xxx’; LN P xxx’; LN P xxx’; ]
ERERSTRE A RE RSN R
1 EIEE R S L
2.0 wl W R whE el Wl R Wl
% P e T By e F T By T
I S ]
HE LnX oLw¥ Lm¥ ¥ Ln
LIS A
“xxx“xxx“xxx“xxx“xxxxxxx
=1 EIEE R S L
wl W R whE el Wl R Wl
% P e T By e F T By T
I S ]
HE LnX oLw¥ Lm¥ ¥ Ln
P xxx’; LN P xxx’; LN P xxx’; ]
ERERSTRE A RE RSN R
—t EIEE R S L
4.0 wl W R whE el Wl R Wl
% P e T By e F T By T
I S ]
HE LnX oLw¥ Lm¥ ¥ Ln
LIS A
“xxx“xxx“xxx“xxx“xxxxxxx

An ornament is applied by loading a GIF, JPG/JPEG or PNG image file, which is named
identically to the code name to which it applies, for example SAND.gif will be matched to the
layer code SAND (names are not case-sensitive). GIF images with transparent backgrounds are
optimal for ornaments because these allow a separate legend colour to show through in
combination with the image. Groundhog ships with a basic set of ornaments for simple
lithologies. Note that ornaments do not have to relate to lithologies, they can be used to
represent any value from any field, as with the legend colours. The only restriction at the current
version of Groundhog is that all ornament names must be unique.

Ornament files are loaded when Groundhog starts from three separate folders in sequence, as
follows:

1. {Project folderN\ORNAMENTS\ — ornaments are taken by preference from this folder
2. {Workspace folder N\ORNAMENTS\ — this is the 2" folder which Groundhog wil search for ornaments
3. {Install folderN\ORNAMENTS\ — this is the final area from which ornaments are loaded

For example, if an ornament file named SAND.qif is placed in all three folders, the one in the
project folder will be used preferentially.

In addition, further ornaments can be imported during the session using the Interoperability -
> Import - > Images — Ornaments Folder function. See the relevant section of the manual for
a description of this.

11
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2.5 MAP PANEL

The map panel is a container for any map windows you create. The map windows behave a
little like tabbed windows in a web-browser. You can create as many map windows as you
wish. For further details on map windows refer to the Map Window section of the manual.

To open a blank map window use Session > Windows > New Map Window then click on the
zoom to full extent button.

2.6 CROSS-SECTION PANEL

The cross-section panel is a container for any cross-section windows you create. The cross-
section windows behave a little like tabbed windows in a web-browser. You can create as many
cross-section windows as you wish. For further details on cross-section windows refer to the
Cross-Section Window section of this manual.

2.7 WORKSPACES AND PROJECTS

All data in Groundhog Desktop are held either in a Workspace or a Project. A Workspace is
a high-level set of static reference data that may be common to many projects (e.g. DEM,
national rock coding scheme). A Project is a set of individual data files that are actively being
worked on (e.g. cross-sections, maps, boreholes).

2.7.1 Supported Data Types
Groundhog currently supports (to varying degrees);

e Dictionaries

e Colour legends

e Elevation grids (rasters)

e  Unstructured meshes (TINs)

e Boreholes

e Interpreted cross-sections (correlation linework and fault sticks)
e Map linework (“croplines”)

e  Fault traces

e Geological sequence tables

e Images (including geo-registered images in map and section)
e  Web Map Services (WMS)

e Shapes

For more details on each, refer to the relevant sections below.

For most of the above, Groundhog has its own XML-based data file format referred to as
Geological Object Markup Language (*.goml). Generally it is not advisable to edit these data
files manually — they are designed for data transfer and local project storage. XML schemas
for some of the key objects are available on request via groundhog@bags.ac.uk

2.7.2 Workspaces

Groundhog workspaces are folders containing related collections of commonly used reference
data. A single workspace may support several Groundhog projects by containing all of the
common reference data for those projects, such as a national or regional rock coding scheme
and a digital terrain model.

12
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The default workspace is held in a folder called WORKSPACE_DEFAULT within the
installation directory. Any reference data files included in this folder will be added to the
default workspace. You can create your own workspaces by compiling the desired files in a
folder of your choice and selecting this folder when Groundhog starts up by using the “+”
button in the workspace selection dialog. The pull-down list contains a list of all previously
loaded workspaces to choose from.

, Select A Groundhog Workspace &J

broundhog stores yvour global session resources in a folder called a Workspace.

Just use DEFAULT, or pick a custom workspace, and click OE to proceed.
*%% YOUR CURRENT DEFAULT FCLDER IS E:\WORKSPACE DEFAULT EXTERNAL ***
Ldvanced users: Click New to create a new (custom) Workspace.

For more details, please refer to the User Manual.

Workspace

DEFAULT hd

| 0K || Delete || =5 New |

Typical data resources include;

e Dictionaries — usually at least a rock coding scheme,
e Acolour legend file,
e  Grids —e.g. a digital terrain model.

Workspace data resources can be included in two ways;

1. By physically placing the data file within the workspace folder,
2. By adding a file path to the data file into the RESOURCES.txt file.

The RESOURCES.txt file is a tab-separated file held within the workspace folder and
comprising one data resource linkage per-ling;

DATA TYPE NAME PATH/URL EXTRA INFO
GRID Terrain Model C:\Data\terrain.asc MODEL_CAP
DICTIONARY London C:\Data\LondonCodes.godic

Formation Codes

WMS UK Geology Web | http://...etc
Map Service

Note: RESOURCES.txt contains no headers. They are included above for clarity.

13
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For GRID type objects, the extra info of “MODEL CAP” sets that grid as the reference terrain
model for the workspace. This can be changed interactively within the user interface if
necessary.

2.7.2.1 SPECIAL FILES

These must, if used, be held within the workspace folder and be named exactly as shown here.

LOCAL_GRID.txt - defines the gridding system used for the project i.e. the names of the
highest level grid squares and their co-ordinates.

| LOCAL_GRID.txt - Notepad ==y X
File Edit Format View Help

sV a 0 100000 100000 .
Sw 100000 0 200000 100000

sX 200000 0 300000 100000

sy 300000 0 400000 100000 =
sz 400000 0 500000 100000

v 500000 0 600000 100000

SR 100000 100000 200000 200000

S5 200000 100000 300000 200000

ST 300000 100000 400000 200000

su 400000 100000 500000 200000

) 500000 100000 600000 200000

R 600000 100000 700000 200000

SM 100000 200000 200000 300000

SN 200000 200000 300000 300000

S0 300000 200000 400000 300000

sP 400000 200000 500000 300000

T 500000 200000 600000 300000

™ 600000 200000 700000 300000 o

;

BOUNDARY .shapes.goml — contains a list of co-ordinates that define the boundary area for
the project, e.g. an outline map of a country, region, state or site. This file is read as Groundhog
starts up and is then used as the workspace “boundary” object. Groundhog’s DEFAULT
workspace has a basic UK coastline as it’s boundary shape. The workspace boundary can be
switched on and off within each map window using the “boundary” checkbox.

1 ¥

[x] @ @ {.} SHAPE - (?% @\. / E[_f_:ﬂ+ Create Cru:uss-Eeu:ﬁu:u

The format of the boundary file is the standard Groundhog shape format and comprises one or
more <shape> elements, each with a series of coordinates forming a polygon. Note that the first
and last coordinate of each polygon shape must match to close the polygon.

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<GeologicalObjects objecttype="SHAPE">
<Shape name="My Workspace Boundary Shape">
<Coordinates>
<coordinate x="300000" y="200000"/>
<coordinate x="301256.9" y="202365.5"/>
. more coordinates as required
<coordinate x="300000" y="200000"/>
</Coordinates>
</Shape>
</GeologicalObjects>

Note that shapes can be imported from shapefiles (*.shp). Please refer to the shapefile import
section of this manual for more details.
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Shapes within the workspace can be interactively selected as the workspace boundary from the
map window via right-click > Set As Workspace Boundary.

) (=) 4@ sHare - B, B & [ create cross-section [¥] Boundary

—

Re-Mame Shape
Make Polygon

Set As Workspace Boundary

Pick Parent Polygon
Add to Spatial Coverage r

Convert shape r

e Clhnme e T odbim s Mokl

2.7.2.2 DICTIONARIES

A dictionary is simply a list of names with corresponding definitions (values). They are
commonly used by Groundhog to look up descriptions of abbreviated or coded values, for
example;

SSG Sherwood Sandstone Group

Cu Copper

Dictionaries are held in XML format with a file extension of *.godic (Geological Object
DICtionary). The format is as follows;

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<GeologicalObjects>
<dictionary name="Rock Codes" description="A list of rock codes">
<dictionary entry name="SST" value="Sandstone" />
<dictionary entry name="MDST" value="Mudstone" />
<dictionary entry name="LMST" value="Limestone" />
</dictionary>
</GeologicalObjects>

Groundhog needs at least one dictionary which is referred to as the rock layer coding scheme
(see next section).
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Dictionaries can also be imported from a tab-separated text file where the first two columns of
the file are the NAME and the VALUE. Further columns will simply be ignored.

2.7.2.3 CODING SCHEME

The coding scheme is a list of rock layer codes from which you can select for editing and
digitizing. They are held as a Dictionary object. Groundhog ships with a pre-defined coding
scheme based on the BGS Lexicon of Named Rock Units (http://www.bgs.ac.uk/lexicon/), but
you can import your own codes from a tab-delimited text file (see Dictionaries), or create your
own coding scheme dictionary file in the workspace
(WORKSPACE_DEFAULT\CODING_SCHEME.godic).

2.7.2.4 COLOUR LEGEND FILE

Colours are held in a tab-separated text file called LEGEND.txt in the workspace folder
(WORKSPACE_DEFAULT\LEGEND.txt). You can add colours to the Groundhog workspace
by adding to this file, or create your own file. The format is;

CODE RED GREEN BLUE ORNAMENT IMAGE
AAFS-AFSY | 255 147 51 texture_library/a.jpg
ABBR-BREC | 255 117 84 texture_library/b.png
ABBR-BRSS | 255 117 84 C:\image.jpeg

Colours are defined in the RGB colour model http://en.wikipedia.org/wiki/RGB color model
where values for each colour are between 0 and 255.

Both Coding and Colour Legend files can now be updated interactively from within
Groundhog. See the Workspace Panel section above for details on how to do this.

2.7.2.5 ELEVATION GRIDS

Groundhog supports regular grids for elevation models, for example a Digital Terrain Model.
At least one grid to define the “model cap” (normally a terrain model) is required as this will
be used to auto-generate profiles for the cross-section windows.

Groundhog has its own binary format for grid data which enables it to maintain a permanent
reference to a master terrain model and query the necessary elevations and profile as required
— for example when a new cross-section is created or loaded. This format is a binary version
of an ESRI-style ASCII grid file (http://en.wikipedia.org/wiki/Esri_grid) and is very efficient
because you can have a regional or national DTM coverage registered with Groundhog without
any computer memory issues. Groundhog will automatically query this data layer as necessary.

Loading Grid Data

ASCII grids (*.asc) can be imported via Interoperability > Import menu and will be
automatically converted to the Groundhog binary format in the background. The object will be
added to Reference Objects > Grid Coverages in the object tree. ASCII grids must have a
header laid out in the following format;

ncols 2000
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nrows 2500

x1llcorner 100000

yllcorner 120000

cellsize 25

NO_DATA VALUE -9999

154.6 157.2 159.8 161.4 162.7 164.3 165.4...[DATA..etc]

Groundhog will attempt to save a binary copy of the imported grid in the same folder as the
ASCII file. If this is not possible (e.g. because the ASCII is in a read-only folder), Groundhog
will instead save the binary file into the current workspace folder. If the grid is large the
conversion process may take a few moments.

To add a new binary grid to your workspace so that they are always available make sure to add
a reference to it into the RESOURCES.txt file, otherwise you will need to re-load the grid each
session. Use one line pre-grid entry. If you wish to set the grid as the default capping grid,
append the term “MODEL_CAP” to the end of the row. Note that the values in the row are tab-
separated. E.g.;

GRID A Grid C:\Data\Grid 1.obgrid  MODEL CAP
GRID  Another Grid  C:\Data\Grid 2.asc

If you add an ASCII grid to the RESOURCE.txt file it will be automatically converted to
binary. The next time the workspace is loaded Groundhog will automatically find the
corresponding binary grid file for the ASCII listing, so there is no need to update the
RESOURCE.txt file after the conversion process.

2.7.2.6 IMAGES

Groundhog supports JPEG and PNG format image files which can be loaded via Session >
Load Reference Objects > Image. If the image has a world file it will be automatically detected
and the image can then be displayed in a map window in the correct geographic location (geo-
registered). Note that Groundhog does not support rotated images.

Loaded images can be geo-registered using the map window. This creates an ESRI format
world file, which is compatible with other GIS applications. Refer to the Map Window section
of this manual for further details.

Loaded images can also be registered into a cross-section window interactively. This is
particularly useful when digitizing. Refer to the Cross-Section Window section of this manual
for further details.

2.7.2.7 WEB MAP SERVICES

Groundhog is a rudimentary WMS client, allowing certain BGS-published WMS services to
be displayed in the map window(s). The URL to the WMS should be included in the workspace
RESOURCES.txt file, e.g.;

WMS BGS_Detailed_Geology https://map.bgs.ac.uk/arcgis/services/BGS_Detailed_Geology/MapServer/WMSServer

Loaded WMS services will be added to the Reference Objects > Web Map Services folder in
the workspace object tree. The default workspace of Groundhog comes with a link to the BGS
digital geological map as a WMS so this should automatically appear in the tree.

To display the WMS in the map window, right-click (on the WMS layer of interest) > View
WMS Layer In Map.
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: E Stratigraphy

—E Reference Objects

& Physical Properties

+ Grid Coverages

—. Web Map Services
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BGS 50k.Bedrock - GBR BGS 1:50k Bedrock
BGS 50k, Superficial. deposits - GBR, Bos1Eole Sunsefisial damasite
BGS 50k. Artificial.ground - GBR BGS ®  View WMS layerIn Map * Mew Map Window
BGS 50k.Mass. movement - GBR BGS 1: 50k Mass movement d
-..BGS. 50k Linear. features - GER BGS 1:50k Linear features

+- 4] Dictionaries

E Meshes

"1[; Shapes

Note that Groundhog has no capability for Latitude/Longitude, so can only support WMS
services which can respond to requests in a cartesian grid coordinate system (e.g. British
National Grid).

2.7.3 Projects

Projects are what you normally work with day-to-day to load and save the data you are working
on. Project data is held in XML data files. For this, Groundhog has its own XML-based data
file format referred to as Geological Object Markup Language (*.goml). Generally it is not
advisable to edit these data files manually — they are designed for data transfer and local project
storage.

Each GOML file contains objects of a single type, for example boreholes or cross-sections.
When data is saved out as a Groundhog project a Geological Object Project file (*.GOP) and
a series of GOML files is created, one per object type;

e Projectl.gop

e  Projectl.cross-sections.goml
e Projectl.boreholes.goml

e  Projectl.faults.goml

e Projectl.croplines.goml

Note the naming convention. The first part of the file name is the name of the project, and the
second part (shown in bold above) is the data type. Never re-name files manually because
Groundhog relies on this naming convention to find all linked data files.

To load a project, simply pick the .gop file via Session > Load Project or click on the load
button in the toolbar data tab.
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session Interoperability |

DAT, RAW | CALCULA

= ) 8 |

All GOML files associated with the project will be automatically loaded. To load GOML data
files individually use Session > Load Geological Objects > From GO File menu. Data in other
formats can often be imported and exported via the Interoperability menu (see the
Interoperability section of this manual for further detail). Certain reference data can be loaded
via Session > Load Reference Objects.

To save a project use Session > Save Project or click on the save button in the toolbar data tab.

session Interoperability |

DATA | DRAW LA

=3

When saving a project, if you retain the existing project file name when you press save the
previous versions of the data files will be over-written.

You are strongly advised to save your work reqularly. Do not wait until the
end of the day to save all of your work. You are also strongly advised to
increment the project name from time-to-time to ensure you have a series of
project backups should the saved-out data become corrupted, e.g.

e Projectl_vl.gop
e Projectl_v2.gop
[ ]

e Projectl_vn.gop

Project data files are generally quite small, so keeping a series of backups should not present
any data volume issues and superfluous backups can be deleted manually if desired.
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3 Map Window

Map windows can be created either by sending existing loaded objects to them or by creating
a new blank window.

To open a blank map window use Session > Windows > New Map Window then click on the
zoom to full extent button.

At the current time there is no undo/redo capability on map objects — this function is still
in development.

3.1 VIEWING OBJECTS

Many objects in the object tree can be viewed in map windows via right click > View
[object(s)] in Map Window. This opens a sub-menu where you can either create a new map
window or select an existing map window.

3.2 ZOOMING AND PANNING

Panning in the map window is achieved by holding down the left mouse button and dragging
in the relevant direction.

Zooming in and out can be done by either:
(1) Using the mouse wheel, or
(2) Usingthe I:9and @ buttons on the toolbar to incrementally zoom in or out.

I Al
To zoom to the full extent of the window use the button Lz

When you zoom in and out using the mouse wheel the reference point for the zoom will re-
focus on the mouse cursor position, making it very easy to zoom in to an exact point of interest
very quickly.

3.3 CROSS-SECTIONS

Cross-sections can be viewed as a line-of-section in the map window. Hold down the SHIFT
key and hover over the line to peek into the geology of the cross-section at that position — the
data will be presented as a log image.

3.3.1 Opening In Cross-Section Window

To view a cross-section in the section window from the map window, right-click on the
displayed cross-section in the map window and select View Cross-section:
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4| map1 x|

e ONOR [ ] 4 ] SN £ B

Wiew cross-section

The selected cross-section will then be displayed within a new cross-section window.
3.3.2 Drawing A New Cross-Section

To draw a new cross-section:

+
(1) Select the Create New Cross-Section button HEH from the map window toolbar.
(2) Specify a name for the new cross-section.

r—I'-Jan’us_- ﬁ1

| ok || cancel

A message will appear explaining how to being construction.

Create New Cross-Section @

Single-click in map to add desired points te the line of section.

Hold CTRL when clicking to display a ceordinate editing dialog.
Single-click on a borehole position to add it to the line of section

Click 'Finish Cross-5ection’ in the toolbar to finish.

(3) Inthe map window the mouse cursor changes to R‘-1* to signifiy construction mode. Start to draw the new
cross-section using single mouse clicks within the map window to create the nodes of the line-of-section.
If you have boreholes displayed in the map window these will be previewed if you hover over them — if
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you then click directly on the borehole position it will be added to the cross-section as a borehole object. If
you want to add a point at or very close to a borehole but you don’t want to add the borehole itself to the
cross-section, hold the CTRL key to add the position as a plain coordinate. If you click a position that is not
a borehole position it will be added as a plain coordinate. If you wish to edit the coordinate X and Y values,
hold down the CTRL key before clicking — this will display an edit dialog.

r A Add Coordinate == ﬁ
X 30,722,358
¥ 274,011,394
| ok || cancel |

(4) To finish drawing the cross-section, once the final desired point of the line-of-section has been placed,

|Eﬂ+ Finish Cross-Section

select the Finish Cross-Section button from the map window toolbar.

3.3.3 Editing An Existing Cross-Section In The Map

You can edit the alignment of an existing cross-section, either by extending at either end, or by
inserting new positions into the middle of the cross-section.

IMPORTANT: Although it is technically possible to extend a section at either end once you
have already started to work on it, it is strongly advised that all map cross-section alignment
work is completed before drawing any correlation linework into the section plane itself to avoid
any unexpected changes to your linework that could be caused by changing the alignment.

To extend the cross-section in either direction, right-click near to the end that you wish to
extend from, and choose Extend Cross-Section. Next, single-click in the map at the location
you wish to extend the cross-section to.

To insert a new position in the middle of the cross-section, right-click anywhere along the
cross-section and select Insert New Position Into Cross-Section. Next, single-click in the map
at the location you wish to be added to the alignment. Note that this option is only available if
the cross-section has not been correlated — if correlation linework already exists, the option will
be greyed-out.

3.4 CROPLINES

Croplines are effectively the geological map. Lines should always represent the BASE contact
of the geological layer. Croplines can be at surface (outcrop) and/or sub-surface (subcrop),
therefore the complete set of croplines for a given geological area will be a full sub-surface
map of the BASE contacts of all of the geological horizons.

Croplines only represent true contacts — they should not be used to draw project boundaries to
constrain horizon coverages.

Croplines are, by default, the representation of the BASE contact of the unit against the ground
surface in the case of outcrop linework or against the base of an overlying horizon in the case
of subcrop. However, in faulted geology a cropline may represent a contact of the BASE of the
horizon with the fault plane. For further detail refer to the Workflows > Fault Construction
section of the manual.
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3.4.1 Drawing A New Cropline
To draw a new cropline:
(1) First select the desired rock layer code from the Rock Code Library. This will set the code as the currently

active drawing code in the session. To do this, select the Codes tab from the left hand object reference
window taskbar and scroll or search for the geological code:

Start A, Workspace Codes
Rock Codes
Rock Code Library

Add Code Add Colour Save Codes

Recent All

BOULDERS

CHALK

CLAY

COBBLES

GRAVEL

LIMESTOME

MADE GROUND

MUDSTOME

PEAT

SAND

SANDSTOME

NEEDDEEBEEDEA §

SILT

Or, select the Recent button to display a list of recently used codes to select from.

If your desired code does not exist, click on Add Code and enter the rock code name manually.

Alternatively, select the DRAW tab from the main taskbar to display the drawing ‘ribbon’ and select a rock
code from the Recent Codes area:

L4 Groundhog Desktop G5IS - DEFAULT workspace

Session Interoperability Tools Geclogy Help

HOME SETTINGS DRAW CALCULATE

Pen Tool Node Density Vertex Edit Smoothing Recent Codes
== Tl
0123 456 78 910 - 0 2 4 6 8 1012 14 16 18 20

Once selected the active rock code will be displayed in the map window toolbar as a label and a coloured
box:
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(2)

(3)

: map 1 =
E @ 'E:' ‘ @k % / |E| EEH+ Create Cross-Section

Another way to set the active rock code is to pick the code up from an existing piece of linework. To do

this, hold down CTRL and move the mouse across the line — the rock code will be picked up and set as the
active code.

To start drawing a new cropline, select one of the two drawing tools in the map window toolbar:

4 map 1 =

>
E2 (#) (=) 4 @) [cossiEs B3 & B [ create cross-Section

The left hand pen tool allows you to draw a new line by holding down the left mouse button and dragging
the pen across the map window to trace the new cropline until the mouse button is released. Nodes are
added automatically, the density of which can be adjusted in the DRAW ribbon by using the slider marked
‘Pen tool node density’. The line can subsequently be smoothed once drawn using the ‘Vertex Edit
Smoothing’ slider in the DRAW ribbon and moving the nodes around.

The right hand digitizing tool allows you to draw the line one node at a time, giving greater control over
node positioning along the line. Use where positioning of nodes is more critical. Single-click to add nodes
to the line and double-click to finish the line. Again, smoothing is possible by later editing.

Once finished drawing, click the selected pen tool again to turn drawing mode off, or leave the pen active
to continue to draw another cropline.

3.4.2 Editing A Cropline

To edit a cropline you must first make the line active by clicking on it with the left mouse
button. The nodes are then displayed as shown below (cyan colour). Nodes can then be moved
individual as appropriate or with the option to smooth the line to different levels using the slider
‘Vertex Edit Smoothing’ in the DRAW ribbon. The smoothing has the effect of causing nodes
adjacent to the one being dragged to also follow the direction of the mouse cursor.
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L4 Groundhog Desktop GS5I5 - DEFAULT workspace

Session Interoperability Tools Geology Help

HOME SETTINGS DRAW CALCULATE
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— = BEH E 1
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New nodes can be added by double clicking at the appropriate position along the active line.
Double clicking on an individual node in an active line will remove the node from the line.

To delete a whole line, right mouse click on the line and select Delete Line. A dialogue will
appear asking for confirmation. Select yes to delete the line.

3.4.2.1 SPLITTING A CROPLINE

To split a cropline at a particular position, right mouse click on the line at the appropriate point
where you wish to split the line and select Split Line. This will break the original cropline at
the point of the right mouse click creating two separate lines.
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18] Groundhog Desktop GSIS - DEFAULT workspace

Session Interoperability Tools Geology Help

HOME SETTINGS DRAW CALCULATE
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3.4.2.2 CUTTING CROPLINES

To cut a cropline or a set of croplines, first draw a shape. This can be either a line or a polygon
and is drawn by setting the current code to Shape and selecting a pen tool:
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After drawing the shape across the croplines to be split, right click on the shape and select Use

=

Shape As Cutting Path:
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mapl =
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Re-Mame Shape

Make Polygon

Convert shape

Buffer

Use Shape As Cutting Path

lec Shame Ac Sclorting Dath

/-

>

Cut ohjects using the shape as the cutting path |

T3

/

Which cbjects would you like to cut?

i e
k- A
Cut Croplines

Cut Cross-Sections |

CutBoth |

Would you like to discard any lines that sit cutside this path?

Y¥es

Mo

All croplines and or cross sections which are intersected by the shape are now cut into two
lines. If the option to discard lines has been chosen, these segments of the lines are removed

from the workspace.
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This is most useful when you need to cut several croplines along the same cut path, for example
to introduce a fault trace.

3.4.3 Joining Croplines

Two Croplines can be joined by dragging the end of one of the lines towards the end of the
other line. When the two ends are brought close together the two lines will be joined. It is
important to understand the way in which Cropline joins behave, depending on the properties
of the line objects.

In general, the line you are editing (active line) will be merged into the line you connect it to.
The merge process will attempt to preserve as much attribution as possible, but the attribution
on the line you connect to will sometimes be given priority, for example if you join two lines
with conflicting presence side attribution, the merged version of the line will adopt the side
attribution from the line you connect the active line to.

Joining Lines With Side Attribution — lines are merged, attribution is retained

T

Joining lines with differing fault crop attribution — lines are snapped

If only one of the lines has side attribution, then the merged line will adopt that side value,
regardless of whether the attribute is on the active line, or the line being connected to.

If both of the lines have a fault crop attribute, the merged line will also be flagged as a fault
crop.

If only one of the lines has a fault crop attribute the lines will only be JOINED — they will not
be merged into a single line, and will remain as two separate line objects snapped together.
This is to allow the distinction between the two types of crop.

3.4.4 Seeding Layer Presence Side On Croplines

A basic cropline defines the base contact of a geological layer on the map, but it does not
specify on which side of the line is the “presence” of that layer (i.e. to the left or right of the
line). Because Groundhog deals with true contact lines rather than coverage polygons (a.k.a
envelopes), the presence is attached via a SIDE attribute. The value of this SIDE attribute is
either LEFT or RIGHT (or null if the side is not known). There are two ways to attach the SIDE

29



OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

attribute to the linework, interactively or automatically. The SIDE attribution is preserved in
the project data files when the project is saved.

3.4.4.1 ATTACHING A SIDE ATTRIBUTE INTERACTIVELY

The SIDE attribute can be placed interactively in the map window by first making the line
active, then picking the side tool and clicking on the map to the desired side of the line. Note
that the side attribution tool is only active when a Cropline object is selected. Small side ticks
appears graphically to show which side the attribute has been placed.

ml

i
Bo @ or W NNL B

2) Select side seeding tool

i~y 3) Click to place seed

=

1) Make line active

mi x|

£d ® © @) rs+osT B SN2 &

3.4.4.2 ATTACHING A SIDE ATTRIBUTE AUTOMATICALLY

If you have correlated cross-sections in the workspace you can automate the side seeding
process — Groundhog will attempt to use the correlation lines from the cross-sections to detect
which side of the croplines are the presence of each layer. If the correlation linework agrees
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with the croplines (i.e. is snapped to or very close to the cropline positions) then the side
attribute will be attached to the linework.

Either choose Geology > Predict Cropline Presence Side from the main menu, or click on the
Predict Sides button in the calculate tab in the main toolbar ribbon.

LA Groundhog Desktop G515 - DEFAULT workspace Example.gop

Session Interoperability Tools Geology Help

HOME SETTINGS DRAW CALCULATE

4 7 P Predict Sides

va

map 1

H® © 4op cnax BEE % N £[H [ create crossSection

F ° ° L

TMLE TMEE

4 ome = N

A dialog appears. If you choose “Overwrite all information” the automated process will
overwrite any pre-existing SIDE attribution on the croplines, if you choose “Retain any existing
information” the automated process will only attempt to attach SIDE attribution to cropline
that do not currently have a value for that attribute.

P )

Prediction Mode @

Would you like to overwrite all existing presence side

information, or retain any that already exists?,

Owerwrite all information | ’ Retain any existing information
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100 4o O SN @ HEO e O N4 B

Raw Linework Before Automated
Prediction

Linework Displaying Ticks Following
Automated Prediction. The small ellipses
show the seed positions that were used
from the cross-sections.

Any linework that is not attributed as part of this process suggests either a lack of correlation
of that horizon in any cross-section passing through that line, or rough correlation that is not
close enough to the cropline position in the sections to be detected — snapping of linework
within cross-section would resolve this. Otherwise, simply place the SIDE attribute manually
as described earlier.

3.5 BOREHOLES

3.5.1 Entering Borehole Data Interactively

You can create individual boreholes and borehole logs interactively. First arrange a map
window to show the area where you wish to place the borehole, then right-click either exactly
where you want to place the borehole, or in a suitable blank area of the map if you wish to type
the coordinates in. Select Create Borehole from the popup menu.

Create Borehole

A coordinate position entry dialog will appear pre-populated with the map coordinates of the
mouse click. Edit the coordinates as desired and click OK.

EEH Borehele Coordinate @

X 441 698,197 =

' 335,723.637 =
POk | Cancel |

A borehole data entry dialog will appear. Here you can type a name for the borehole and set an
identifier if you have one. The X, Y co-ordinates can be adjusted. You can also enter a collar
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height, or click on Set from Model Cap to extract a value from the current terrain elevation
grid. Click OK.

B Borehole Collar - e ﬁ1
Name Home Farm Well

D 123-A

< 488575.892

\d 324361.705

<<< Set from Model Cap

Start 68.96|

[ OK H Cancel ]

b

The borehole will be added to the map window, and will also be added to the default borehole
dataset folder in the object tree. If the borehole is the only object in the map window, you may

need to zoom to full extent to see it.

To edit the above collar information at any time, or to edit the collar information for an existing
loaded borehole, simply right-click on it either in the map or in the entry in the object tree and

select Edit Borehole.

Workspace
aﬁ Geological Objects
Cross-5ections
-’\,’ Croplines
[—}--C) Boreholes
E“&I ﬁ Default Borehole Set (1 boreholes)
o> -1 [ID:123-A] Home Farm Wel

/ Faults View scan
-5 Fold Axes Create New Log
/< Dip and Strike Measurem| [Tt pectations

E‘C Structure Contours
-4 Modelled Objects
E Geological Sequence

fine Document

® \fiew borehole in map window
(-8 Reference Objects |

Next you can attach a log to the borehole position. Right-click on the borehole in the map or in
the object tree and select Create New Log.
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map 1 =

[E'C] @ E:I 4®)p cHak - (_&\ g%@ / @ [Eﬂ+ Create Cross-Section

®  View In Log Window
View Scan

Create Mew Geology Log

mIIEI

Attach interpretations
Edit Berehole

Surmmarize From Cross-5ections

A dialog box requests a name for the new log.

Workspace
Elﬂzﬂ Geological Objects
-- Cross-5ections
4“",.,' Croplines
L:_P-':)- Boreholes
{Er(:)- File Load: source unknown {14 boreholes)
EIE.*C)- Default Borehole Set (2 boreholes)

. [E5] attributes
{)— (x4) -1a
e (x1) -1 A
B3] Attributes

--Geu:umetry [1 vertex]
= GeoLoGY s NAME:a]

--@ 0.0 to 1.0m [LITHOLOGY = SAND]
E}-/ Fault Traces

A dummy log is created coded as Im of “SAND”. For details of how to edit logs refer to the
Log View chapter of this document.

3.5.2 Importing Boreholes Into The Map

Refer to the Interoperability, Import section of the manual for details on loading borehole data
from a spreadsheet. Once the borehole data has been loaded, it can be found under Geological
Objects > Boreholes.

To display in the map window, expand the borehole tab in the data tree and right mouse click
on the borehole dataset to select View all boreholes in map window...
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If borehole interpretations are attached to a borehole, it is also possible to display a quick view
of the attached interpretation(s) within the map window by holding down the SHIFT key and
hovering over the borehole:

.4
sigar1 | % ¥ o4 4+
RTaLG- TFP-R-
SOl — SOl [
+ ) (I — 9#‘
-+ GRAY e +
+_+ sicl [ oS $ -
- e || *
R 1= W
‘ B e |+
cLsa gg%
oo — K
uck =

¥ +

When you save the session to a project file the borehole data will be included.

3.6 FAULTS(FAULT TRACES)
To draw a new fault line:

(1) First select the Codes tab from the left hand object reference window taskbar and select Fault from the
Lines area at the bottom of the window:
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T Groundhog Desktop G515 - DEFAULT workspace Example.g

Session Interoperability Tools Geclogy Help

HOME SETTINGS DRAW CALCULATE

= B < M B

Start -“\Wurkspace [ Codes

Rock Codes
Rocdk Code Library
Add Code Add Colour Save Codes
Search: Recent All
BE B5OULDERS
EE  CHALK
B aar
EES]  COBBLES
GRAVEL
B  LIMESTOME
EE  MADE GROUND
B  mMubsToME
&)  peEAT
=]  sAND
SANDSTOME
SILT

Lines

Profile

Shape

This will then be displayed in the map window toolbar:

4| Map1 =

>
A OROR [

SN £ B
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(2) To start drawing a new fault line, select one of the two pen tools in the map window toolbar:

4| Map1 =

» —
@ © 4O Fai I-(%)A H

Drawing and editing is then the same as for Croplines — please refer to the earlier section on Croplines for
further detail on basic linework editing techniques.

3.6.1 Naming Faults

You can specify the name of a fault via right-click > Re-Name Fault on the fault object in the
object tree.

I:IH QPCULUaT d  INAIMIEd |

£ 0.0 to 1.0m [LITHOLOGY = SAND]
[—}-/ Fault Traces
-/ FAULT TRACE (5 sticks)

b / FALLT 1
A Tools > Re-Name Fault Trace
E Unconformil _
e Fold Axes &  View Fault In Map ; Flag As InISul::lsurFace I

X: 6032943.01 Y

/< Dip and Agzir ]T_f' Delete From Session

—_—

I )

Enter Mame @

Re-Mame Fault

London Fault

| ok || cancel |

You will be given the option to also name any fault sticks in the cross-sections that are attached
to this fault trace on the map.

-

Rename Fault 5Ticks @

You have renamed this Mapped Fault. Would you like to rename asscciated fault sticks?
Mote, if the cross sections containing these fault sticks are in GOS, they will need to be checked in to GOS

3.6.2 Splitting Croplines Using Faults

To split any croplines that intersect with a fault line, right mouse click on the fault line and
select Split intersecting croplines. This will display a dialog listing all the croplines that
intersect the fault line allowing you to choose which lines to split:
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Choose Which Lines To Split .

CK-CHLE

| oK |I Cancel ‘

e

Depending on the nature of the fault and whether it comes to the ground surface you may want
to only choose a subset of Cropline rock codes to split with the fault. Once selected, click OK
and the corresponding croplines will be split at the point where they intersect the fault line:

~

3.6.3 Flagging Fault Traces At Surface/Subsurface

Digitized fault trace lines in the map do not have to be at the ground surface. To make this clear
you can set a flag on the linework via right-click > Tools > Flag As ‘In Subsurface’|’At
Surface’. The icon and linework graphic changes in the object tree and in the map window
respectively to a dashed line.

T I L L A T |

------ 'L_ FAULT STICK [Cross-section Section A] Y
a"".,.," Croplines k
-(:)- Boreholes ,
—/ Fault Traces k
—-+*" FAULT TRACE No Name [Not In GOS] (1 sticks) k!

3.7 STRUCTURAL MEASUREMENTS (DIP/AZIMUTH)

3.7.1 Import
Basic dip/azimuth measurements can be imported from a spreadsheet.

Interoperability > Import > ASCI1/Text Files (Generic) > Dip/Azimuth Structural Point
Data

The importer accepts a space or tab-delimited text file with no header and 4x numeric columns
(easting, northing, azimith, dip). Each row in the file is a single measurement. Here is an
example with three measurement records.
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Structural measurements can be entered manually via a map window. Simply right-click at the
desired location in an open map window and choose Create > Dip/Azimuth.

MN415E

Ardctullane More

NNS1SW MNNS1SE

Create » Borehole

Search For Images Dip/Azimuth

NN4ONE

Show Grid Info Map Point

Place

MNNSONW NNSOME

Collanteg

Kl b,

Contains OS data © Crown Copyright and database right 2015-16

A coordinate dialog allows fine-tuning of the position.

P

-

Al Coordinate ==
X 252,600 =
¥ 711,425~
| ok || cancel |
Enter a dip value.
[ Enter dip (0-90) |
Dip
12
ok || Cancel |
Enter an azimuth value.
[ Enter azimuth (0-360) |
Azimuth
120
ok || Cancel |

A measurement appears in the map.
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MIN415E NNS 154

12.0{120.0
L ]

MN40MNE : MNMNSOMNW

Org
O'Tarlk

Contains OS data © Crown Copyright and database right 2015-16

3.7.3 Edit

Imported or manually-created measurements appear under Geological Objects > Dip and
Azimuth Measurements in the object tree in the left-hand panel.
= M Geological Objects ASEMBP: Contains OS data A©
o Cross-Sections
/\/ Croplines
: -(:)-Boreholes
/ Fault Traces
r’(: Fold Axes
— _X Dip and Azimuth Measurements MNSTZW
' E--'[252600.0,711425.0,210.04998779296875] DIP: 12.0, AZIMUTH: 120.0
: .v [251092.575,710492. 185, 184.4765625] DIP: 18.0, AZIMUTH: 196.0
: AQ\ Structure Contours 18.0/196.0
" Modelled Objects =
: E Geological Sequence
: EFeatures
: E Reference Objects
& Physical Properties
& Physical Constants

12.01
.

MMSOMWY
Contains OS data © Crown Copyright and database right 2015-16

The dip and azimuth values can be edited from the tree via right-click > Tools > Set
Dip/Azimuth.

3.7.4 Structural Contour Tool

You can use structural measurements to calculate and display predicted contours in map and
cross-section. To enable contours, in the map, right-click (on a measurement) > Show
Contours. Enter a vertical tolerance value (metres) for the contour map. A tolerance value of
1m will highlight positions in the map that lie within 1m of the true contour as projected across
the map from the structural measurement point. Generally, smaller tolerances can be used in
areas of low relief. In mountainous regions, higher tolerances (tens of metres) are needed to
produce a usable contour on the map owing to the steep gradients.
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P "

Enter vertical tolerance (m) @

Tolerance
20

Ok ] ’ Cancel

The contour map is re-calculated each time map is refreshed. This may lead to a slight delay
in map refresh. The contour will also be automatically projected into the cross-section windows
as ared line.

m1 X |
58 ® @ 4ep rovsirock [l N\ N £ [H create Cross-Section =8

[fa A© Crown Capyright iﬁk‘taht—wr

ight 2016

. L ] [
NES411 NNSS11 ’ MSe1 = =

©o0boo53333

333333

IN4811 MN4911 NNSOH NNS111

Legend F 4

NNS210 NKS310 NHS5410 NNSS10 NNS610

X: 255098.65 Y: 712271.96 Z: [NNS1SE -NN5512] [1:50000.0]

PS 4

s1 X:

Vertical Exaggeration 1.0 v B3 (3 (& &\ N\ [RoucHrock |l BASE  ~ Undo Redo =]

Profile source: OS Open Data DTM S0m

Contains OS data © Crown Copyright and database right 2015-16

A legend shows the variation in height from the exact contour plane, up to the limit set in the
tolerance dialog box. Red markers in the map are closer to the real contour plane than blue
markers. The presented map is a grid-sampled (raster-style) map as-per BGS SIGMA and

references whatever elevation grid is currently set as the Model Cap in the main SETTINGS
tab.

In the example above you can see where the contour plane intersects the terrain profile at
positions a, b and c.

To switch the contour map off, right-click on the measurement in the map and choose Hide
Contours.

The contour tool can also be used to look at flood risk, or to look at likely river terrace
distribution. To do this, create a new measurement somewhere on a floodplain or at the river
with dip = 0 and azimuth = 0. Below is an example of such a value set with a 3m tolerance
close to the River Trent at Burton-on-Trent.
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3.8 DISPLAY CORRELATED EXTENTS

With cross-sections visible in the map window it is possible to see the spatial distribution of
the correlation of a particular rock unit. This is achieved simply by setting the active rock code
— when this happens its map distribution in cross-section will appear as thick coloured lines
along the lines-of-section. The active rock code can be set from the Codes tab, from the Recent
Codes panel of the DRAW ribbon, or by picking up a code from a piece of linework by holding
CTRL and hovering the mouse over the line;
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ml

1@ © qop are O SN\N< &

F A

- 2

Map showing distribution of an orange-coloured rock unit “alne” in cross-sections
towards the north of the project.
A nice feature of this function is that you can quickly see the relative distribution of layers
across a project by displaying a representative cross-section in a cross-section window, holding
CTRL, and dragging the mouse across the section vertically to pick up each code in the
geological sequence one after the other. The map will respond by displaying the distribution of
each code as you scroll across the section with the mouse.

3.9 SHOWING/HIDING MAP WINDOW OBJECTS
On the right hand side of each map window is the map contents panel:

Mapl Objects | Map1 Settings

¥ Cross-Sections

¥ Croplines

¥ Boreholes

¥ Faults

¥ Other Objects

When a new object is added to the map window it will also be inserted under the relevant object
type listed on the Objects tab. Expanding out each object type heading by clicking on the
arrow located on the left hand side of the object label allows you to see what is currently loaded
into the map window. From here it is also possible to turn the visibility of objects within the
map window on/off. To show or hide all objects of a particular type, check or uncheck the
Showr/hide all checkbox.
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: Map1 |
wa -
Hoode O SN< &
: Map1 Objects | Map1 Settings
4. Cross-Sections
Showhide all:
Cross-Section visble?
cs1
cs2 B
cs3 B
54
Lol
6]
\ & Cropines
Showjhide all:
Cropine growp Visble?
[ Hekecrik &
[InpeHcrx ] o
aw

Project 'A littie test project loaded.

3.10 MAP WINDOW SETTINGS

The settings for the map window can be viewed and changed by clicking on the Settings tab
of the map contents panel located on the right hand side of the map window:

Map1l Objects | Map1 Settings |

[7] Show Elevations

[7] Show simplified Croplines

I Set Background Colour I

3.10.1 Elevations

Ticking the checkbox labelled Show Elevations will display the elevation from the loaded
DTM(s) in the lower left corner status bar of the map window for the mouse cursor location as
it passes over the map window:

¥: 545638.17 ¥ 106650.51 Z: NEXTMap 2 @ 54.68 Bald Earth @ 58.74

Unticking the checkbox will return to displaying only the x and y coordinates in the lower left
corner of the map window.

3.10.2 Simplified Croplines

Ticking the checkbox labelled Show Simplified Croplines will graphically simplify any
croplines displayed in the map window using a distance tolerance of 50 to remove nodes from
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the line. Itis useful when working with large detailed projects as it speeds navigation by making
the map window more responsive;

: Map1 |

HOO e O SNe &

: MapL |

H@®C e

O 5N @

....

S

/N
e}/ \/ \_/ N

To display the simplified croplines after ticking the checkbox, move the mouse cursor over the
map window in order to force the window to refresh.

Ticking the checkbox only removes nodes for graphical display. All original nodes are retained
on the cropline object. Unticking the checkbox will return to displaying all the original nodes.
Again, once you have unticked the checkbox, move the mouse cursor over the map window in

order for the window to refresh.

NOTE: This feature should be disabled when editing linework

3.10.3 Background Colour

This option allows the background colour to be specified using the Select Colour dialog

-
E[_;:ﬂ Select Colour

=)

Swatches || Hsy | HsL | ReB | ok

T

Recent:

55 o o
| 5 T

Prewview

1-

D Sample Text Sample Text

[ 0K H Cancel H Reset ]
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After choosing a background colour, the map window is displayed with this colour as the
background:

: Map1 |
K®QC (o O SN2 B
! [ Mep1 Obiects| Hap1 setings |
7] Show Hlevations
] Show si
[0
6]

X: 548956.59 ¥: 107070,13 Z:

=

/ Project A little test project loaded

3.11 ACCESSING UK TOPOGRAPHIC BASEMAPS

Having access to topographic basemaps in the map window can be very useful. UK basemaps
of some OS Open Data products are made available in Groundhog via a set of free web services
hosted by ESRI.

12! Groundhog Desktop GSIS - DEFAULT workspace Example.gop

teroperability Tools Geology Help

HOME SETTINGS DRAW CALCULATE

Profil Node Count: 100 - | CappingLayer: |OS Open Data DTM SAMPLE.obgrid | Basemap: |0S_Open Carto 2 + | [Cacheonly | Clearcache | Giobal Property: | GECLUNIT NAME

start \ Workspace | (3] Codes : map1 X

ks H® 0 40) Fait BE & N £ZE EF ceate CrossSecton =88
Workspace
A Geologial Gbjects J

le Load: source urknonn (14borcholes)

) [ Default Barehole Set (2 borehales) Festfam

[ butes lvelet GURnEpsis
Bk

v
e-Beeolocra NaME:]
@fFo0to Lon LTHOLOGY = sanD]

/ Fault Traces

// FAUTTRACE (5stide)

// FAULTTRACE  (2sticks)

o/ FAULT TRACE henry
[ Unconformities

X: 395515.68 Y: 499382.53 Z: [SDIINE -5D9599] [1:50000.0]

av

Contains OS data © Crown Copyright and database right 2015
http://www.esriuk.com/content-services/online-content-services/free-services
These data are available for free under the terms of the Open Government License

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

https://www.ordnancesurvey.co.uk/business-and-government/products/opendata-
products.html

46


http://www.esriuk.com/content-services/online-content-services/free-services
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
https://www.ordnancesurvey.co.uk/business-and-government/products/opendata-products.html
https://www.ordnancesurvey.co.uk/business-and-government/products/opendata-products.html

OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

The OS_Open_Carto_2 is a good general basemap to use, and has around 17 levels of detail as
you zoom in, right down to street level.

3.11.1 Configuring Basemaps

The free data services are served by ESRI as map tiles and are configured in Groundhog by
adding an entry to your workspace RESOURCES.txt folder. The WORKSPACE_DEFAULT
standard workspace comes pre-configured with key basemaps.

To configure a basemap tile server, add a tab-separated line like the following into
RESOURCE.txt in your chosen workspace folder. For more information on Groundhog
workspaces, please consult the relevant section of this user manual.

MAP_TILE_SERVER Layer Name Tile service URL Service definition
URL

e.g.
MAP_TILE_SERVER My_Basemap http://domain.eg/server/tiles/ http://domain.eg/server/definition.json

At the time of writing, the main basemap, OS Open Carto 2, has the following URLs for the
tile server and the JSON definition, respectively;

http://tilesl.arcgis.com/tiles/qHLhLQrcvEnxjtPr/arcgis/rest/services/OS Open_ Carto 2/MapServer/tile/

http://tilesl.arcgis.com/tiles/qHLhL QrcvEnxjtPr/arcgis/rest/services/OS_Open_Carto_2/MapServer?f=pjson

The Layer Name field is free text.

When Groundhog starts up it will read the MAP_TILE_SERVER entries and attempt to
configure each layer.

3.11.2 Working With Basemaps

Assuming Groundhog was able to configure the layer(s) at start-up, then appear listed in the
Settings tab.

EEH Groundhog Desktop GSIS - DEFAULT workspace
Session Interoperability Tecls Geolegy Help

HOME | SETTINGS | DRAW | CALCULATE | DATABASES |

Capping Layer: (OS5 Open Data OTM 50m  « | Basemap: ;DS_Dpen_Carto_P_ v; Can:he only |

MOME
05_Open_Carto_2

| Start| “\, Workspace | Bf| Codes | [ Log View | i Grids| : | ml X
]
1

] IS

The label in this list will be the label specified in the RESOURCE.txt file. By default, “NONE”
is selected, so you need to actively choose a basemap layer before it will appear in any of your
map windows.

As soon as you choose a basemap from the list, the map tiles will load into your map window(s)
on-the-fly as soon as you being navigate (pan or zoom). For any given map view, several tiles
will be loaded and displayed to cover the visible extent. This process is not perfect, so you may
occasionally see missing borders.
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Set the transparency of the basemap layer using the slider control in the settings panel of each
map window.

- 9\ 5\ / H+ Create Cross-Section

21 Crown Capyright and database right 2015

w1 Objects | w1 Settings

a

/| Show Simplified Workspace Boundary
Show Elevations

(=
o @Al ‘ Show Simplified Croplines

Ealls Set Background Colour

| Show map snaps

oplines to faults

Show Local Grid
U

Erddlestyle < 0 10 20 30 40 50 60 70 80 50100

Contains OS data © Crown Copyright and database right 2015

As you start to work with basemaps, you should be aware of the session and disk caching
mechanism. Groundhog uses the following protocol;

Groundhog has both a session and a disk cache of map tiles. As each tile is requested by the
map window, Groundhog first looks in the session cache (i.e. computer memory) to see if the
tile has already been loaded. If the tile has not previously been loaded in the session, Groundhog
will then check the local disk cache for a copy of the tile image. If the tile cannot be found on
disk, Groundhog will make a request to the ESRI1 web service and will download the tile.

When new tiles are downloaded they are simultaneously copied to both the session and disk
caches for later use. When Groundhog is closed down, the session cache is destroyed, but the
disk cache remains. The disk cache is held in a folder called MAP_TILE_CACHE within
your Groundhog workspace folder. Within that folder are individual sub-folders, one per tile
service. The disk cache will continue to fill up indefinitely across multiple sessions, so be aware
these folders can potentially become quite large over time.

In cases where Groundhog has the tile(s) in the session cache, navigating will be quite rapid.
In cases where tile(s) come from the disk cache there may be a slight delay as the tiles are
copied from the disk to the session cache. In the final case where the tile(s) must be freshly
downloaded from the web server, the response will slow down noticeably as Groundhog waits
for the images to download. Please be patient when navigating in these cases, especially when
zooming into new areas where there is no available disk cache.

3.11.3 Using The Disk Cache

The disk cache serves two purposes;

1) To improve performance when dynamically loading new tiles as you pan and zoom,
2) To allow basemaps to be still displayed when there is no internet connection, or when the ESRI data
service is not responding.

For extra performance, even if you have an internet connection, you can either switch the
basemap off completely by selecting “NONE” from the pull-down list, or use the “Cache
Only” checkbox in the settings panel. When this box is checked, Groundhog will stop making
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web requests for new tiles, and will only display those which are already in either session or
disk cache. This significantly improves map navigation performance, so it can be a useful way
to zoom into an area of interest before un-checking the box to start downloading again at a
greater level of detail.

If you need to work offline, first pre-prepare your area of interest by zooming into it and
panning around to fetch all necessary tiles from the server at the level of detail you need. These
will be copied automatically to the disk cache for later use. Groundhog also automatically takes
a copy of the tile server definition file into the cache (“DEFINITION.json”) in case the
definition cannot be fetched from the ESRI server. This means you can still work without an
internet connection, and Groundhog will display any tiles available in the disk cache.

If the cache folders become too large, you can clear the entire cache for any basemap layer by
clicking on Clear Cache in the Setting tab. If the basemap behaves erratically or causes errors,
try clearing the cache to see if this resolves the problem.

3.12 IMAGES IN THE MAP

Images in the map window can be moved and resized. For further details, please refer to the
main Images section later in this manual.
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4 Cross-Section Window

Cross-section windows display individual cross-section objects. You can open as many as you
like, and even open the same cross-section in two separate windows.

41 ZOOMING AND PANNING
Panning is achieved by a single left mouse click and drag in the relevant direction.
Zooming in and out can be done by either:

1) using the mouse wheel (given you have a mouse with a wheel), or

2) using the + and — buttons on the toolbar . Here pressing minus will zoom out, but pressing the plus
button works differently; it allows you to draw a bounding rectangle (marquee) by click and drag
which then auto zooms in to that area.

To zoom to the full extent of the window use the button 25 )

The mouse wheel zoom is programmed to re-focus on the current mouse cursor position which
makes zooming into a point of interest very quick and easy.

4.2 VERTICAL EXAGGERATION

To adjust exaggeration in the vertical axis use the drop down list as shown below. Type in
specific values and hit ENTER key if they do not exist in the default list.

S T indow -
Q{mal Exaggeration 1.0 /vbﬂ] IE} E/“ (N & D Undo Redo

Profile source: FROM XML FILE

[

I S i

Adjust until you reach a comfortable level according to the vertical depth range of the
stratigraphic units.

4.3 UNDO/REDO

The cross-section window supports a rudimentary level of undo/redo capability, although this
is still in development it should be enough to get out of most problems. To undo or redo any
changes made use the Undo/Redo buttons on the right hand side of the taskbar.
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44 DRAWING CORRELATION LINES

To start drawing, choose the DRAW option from the main taskbar giving you the drawing
‘ribbon’. Then choose the type of geological line you wish to draw either by selecting from the
‘Codes’ tab in the left hand object reference tree, by selecting from the Recent Codes panel in
the DRAW ribbon, or by holding CTRL and dragging the mouse across an existing line to pick
up its code.

1. For correlation lines representing the bases of units, choose the relevant Lithostratigraphy/Lithology
combined code from the Rock code library. This will then appear in the (currently) blank text box in the
section window taskbar, indicating the labelling for the current working line.

2. For all other types of geological object, Fault, Profile or Shape, choose from the ‘Lines’ option at the
bottom of the Code tab in the object tree.

2.1. Fault. Draw a line representing a fault stick.

2.2. Profile. Draw a terrain profile. Note here that a DTM will normally be available and a profile will be
loaded automatically. If not available draw from scratch by choosing profile and drawing line. If is
available you can delete the pre-loaded line and draw your own.

2.3. Shape. Draw an irregular shape such as a lens or sketch over an image etc. This feature is intended
for rough sketching in a separate “layer”, with the idea that geological attribution could be added
later on, although this feature is still in development.

To draw a new line between points of reference click on one of the two pen tools in the section
window taskbar as shown below.

sheffield2 Section Window
Vertical Exaggeration 1.0 v |4 |[+} wég\ &) [ undo Redo

Profile source: FROM XML FILE

el
ot ?

The left hand pen tool allows you to draw a new line by holding the left mouse button down
and dragging the pen across the section window until the mouse button is released. Nodes are
added automatically, the density of which can be adjusted in the DRAW ribbon by using the
slider marked ‘Pen tool node density’. Note that the line can subsequently be smoothed once
drawn using the ‘Vertex edit smoothing’ slider in the DRAW ribbon and moving the nodes
around.

The right hand digitizing tool allows you to draw the line one node at a time, giving greater
control over node positioning along the line. Use where positioning of nodes is more critical.
Again smoothing is possible by later editing.
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45 EDITING LINES

To edit a line you must first make the line active by clicking on it with the left mouse button.
The nodes are then displayed as shown below, and the line itself will appear green. Nodes can
then be moved as appropriate with the option to smooth the line to different levels using the
slider ‘Vertex Edit Smoothing’ in the DRAW ribbon. Line end nodes can be snapped by
dragging a node to another (snap enabled) line such as another correlation line (see under
snapping in next section).

New nodes can be added by double clicking at the appropriate position along the line.

sheffield2 Section Window

Vertical Exaggeration 1.0C v B (3) (=) \ ™\ |LsMs-MpsT [ undo Redo

Profile source: FROM XML FILE
[ ]
L}
\.
B
LN

o,

1PIRYIRYS

To remove a node double click that node. To add a node double click anywhere on the line
outside existing ones.

To delete a whole line right mouse click on the line and a dialogue box will appear for
confirmation. Choose yes and the line is deleted.

To move a whole line position place mouse arrow over the line, hold down the shift key plus
left mouse button and drag the line to its new position and then release the mouse button.

4.6 SNAPPING

Definition: attaching one line to another in an unambiguous way by creating a single, common
node.

Snapping is necessary in order to create complete, watertight polygons in the section and avoid
uncertainties in the connections between lines by spatial proximity alone.

Snaps can be identified by the double circle drawn around the join. The centres are coloured
according to the type of snap node.

The following types of snapping are available in the section window:

1. correlation line to correlation line.

2. correlation line to fault

3. correlation line to profile

4. fault to fault

5. fault to profile

6. correlation line to intersecting section
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7. correlation line to outcrop/subcrop/faultcrop
correlation line to end of section

9. fault to mapped fault

10. subdivision marker at the end of a line

To snap two lines together is normally a case of dragging the end node of one line towards the
other object. When they reach a certain proximity the two objects will be “snapped” together.
Once snapped together the two lines can be edited together using a single operation.

In order to unsnap a node, the CTRL key is held down simultaneously with the node being
dragged away from the snapped node. This option is available to all types of snaps.

Different types of snaps behave differently when trying to drag without the CTRL key being
used. These differences are explained below. In all cases, one of the lines must be made active
before attempting to edit.

| Correlation to correlation line snaps can

i be moved by holding the left mouse button
o down over the node and dragging the node.

This causes the matching snapped line

Prrrerrr— node to also move. The inner circle is
s oced TSR coloured to show the colour of the rock

code to which the line is snapped.

Correlation line to fault snaps can be moved
by holding the left mouse button down over
the node and dragging the node. This causes
the matching snapped line node to also
move. The inner circle is coloured red to
show this type of snap is FAULT STICK.

W: 65.68 Z: 26.54 X: 584495.25 Y: 269262.73
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Correlation line to profile snaps cannot be
~ moved. If the snap is invalid and needs to

— be changed, the snap must be removed by

° dragging away using the CTRL key, then re-

e snapped in the correct position, or the node
s st oo s can be deleted. The inner circle is coloured

green to indicate PROFILE SNAP. IMPORTANT: when snapping a correlation line to the
profile, if a GRID object is set as the model cap, Groundhog will query the grid layer to obtain
an exact profile elevation at that position and will insert it into the profile automatically. In
some cases this is not desirable. The first time you snap to the profile during a Groundhog
session you will be asked whether to allow Groundhog to auto-sample the model cap each time,
or to switch off this feature for the entire session.

Profile Snapping Mode @

This is the first time you have snapped to the profile in this session.

By default, Groundhog will dynamically query a new elevation value for

the snap position each time you do this.
Would you like Groundhog to continue in this mode?

- Click 'VES' to allow Groundhog to perform dynamic elevation queries

- Click 'NQ' to freeze all profiles, when snapping, for the entire session

| Yes | ’ No l

If you choose to keep the dynamic model cap sampling active, but wish to switch it off for a
particular snap operation, simply check Freeze Profile in the section window settings panel on
the right to temporarily suspend the auto-sampling for that cross-section.

Fault to Fault snaps can be moved by

holding the left mouse button down over
the node and dragging the node. This
causes the matching snapped line node to
also move. The inner circle is coloured

ST 2538, . 26712 ' — blue when this type of snap is first created
. to indicate Y-FAULT SNAP.
However, by making either line active and

right-clicking on the snap node at the Y-
intersect, the rock code that should be used
to colour the area at the base of the Y can
1 be selected from a list. The inner circle now

T changes to show the colour for the chosen
rock code.
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Profile source: Bald Earth

Fault to Profile snaps cannot be moved. If the
snap is invalid, the snap can be unsnapped using
the CTRL key, then re-snapped in the correct
position, or the node can be deleted. The inner

W: 55.74 Z: 26.49 X: 584501.35 Y: 269270.57

e ood complte 100% circle is coloured green for this type of snap.

Correlation line to Intersecting Section snaps cannot be moved in the W direction, i.e. from

Frofle source: Bald Earh side to side. However, they can be moved

in the vertical direction, up or down. This

o is provided that the corresponding section

@ is also loaded into the workspace. If it is

not loaded, the node cannot be moved, only

unsnapped or deleted. An edit in one

W: 61,61 Z: 25.39 X: SB8497.76 Y 269265.93 ' section will be automatically mirrored in
lam_27032015.gop loaded] IIEEE  the crossing section.

Outcrop/Subcrop/Faultcrop snaps are special snaps that are snapped to croplines in the map
window. A cropline marker shows the position on the profile where corresponding to the
position in the map window. To display the cropline markers click on Show/Hide Cropline
Markers in the section window settings panel on the right.

Profile source: Bac Earth

-

L

g wey

Outcrop snap.

As the end node of the correlation line is dragged towards position on the profile corresponding
to the cropline for this rock code, two parallel vertical lines appear in the colour of the matching
rock code, marking the area where the node should be snapped. Within this vertical region,
drag the correlation line node up to the profile to snap exactly to the corresponding Cropline
position.
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Once the node is snhapped, it cannot
be moved, only unsnapped. The
marker now has a double line around
the square to show that it is snapped.

Subcrop snap

As the end node of the correlation
line is dragged towards the cropline
position for this rock code, two
parallel yellow lines appear,
marking the area where the node
should be snapped.

Once the node is snapped, it cannot

be moved, only unsnapped. The marker moves down onto the correlation line to which the line
has been snapped and now has a double line around the square to show that it is snapped.

| = Fault crop snap. As the end node of

the correlation line is dragged
towards the cropline position for
this rock code, two parallel lines
appear, marking the area where the
node should be snapped.

Once the node is snapped, it

Profile source: FROM XML FILE 1

“

—

them from other crop snaps

56

cannot be moved, only
unsnapped. The marker moves
down onto the fault and now has
a double line around the square
to show that it is snapped. Fault
crop snaps also have a diagonal
line across them, to distinguish

Section End snaps are slightly
different from other snaps in that
they can be unsnapped without
using the CTRL key. The snap
marker is a large black dot. It is
important that correlation lines
be snapped to ends of the section
for clean linework.
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s Mapped fault snap. This type of
snap snaps the fault drawn in
the section to the fault drawn in
the map window. The position
where the fault line drawn in
the map window, cross the
section, is shown by the dotted,
red, vertical line. It can be
unsnapped without using the
CTRL key.

4.7 JOINING CORRELATION LINES

To join two lines together simply drag one end node towards the other end node. This creates
one single line where the geological attribution is the same — i.e. the two lines will be merged
into a single geometry.

50

|

-137 4

If the join is between correlation lines with different rock layer codes then the two lines remain
as separate objects with a ‘JOIN’ snap node between the two as shown below.

S0

T —
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Such dis-cordant joins are currently displayed as a sharp vertical boundary. Future versions of
the software may enable configurable graphical representation as a zig-zag or graduated
transition.

4.8 DELETING LINES

To delete a line simply make the line ‘active’ by clicking on it, then either right click and
respond to a yes/no dialogue box for confirming deletion, or hit the delete key and respond in
the same way to the dialogue box.

Note that deleting a line is undoable.

4.9 COPYING LINES
Lines can be copied by specifying a vertical offset for the new line.

First, make the desired rock code for the new line active. In this case we wish to create a
new line of Sherwood Sandstone (SSG-SDST rock code).

[0  SE-CLSSG (STERTH FORMATION - CLAY, SILT, SAND AND GRA ¥: 458152.53 ¥: 329199.49 7: [SKS2NE - 5K5829]
[]  SSG-CONG (SHERWOOD SANDSTONE GROLP - CONGLOMERATE T~
[]  55GMDST (SHERWOOD SANDSTONE GROUP - MUDSTONE) s1 x|

[ ] 5SG-5DSM (SHERWOOD SANDSTONE GROUP - SANDSTONE, SI Vertical Exaggeration 5.0« B3 (8) (5) B, B, [s56-sD5T [ Bast  + undo Redo

ﬁ“‘* o source: 05 Open Cata DI S0m ﬂ
(I S5G-5TMD (SHERWOOD SANDSTONE GROUP - SANDSTONE AN \

78

< n 3

Lines

Select the line to be copied and use right-click > Copy Line.
51 x|

Vertical Exaggeration 5.0 a1 (3) (=) By '\ |MMGMDST [ ]Base + Undo Redo

Profile source: O3 Qpen Daka DT S0m

Re-Mame Line

Copy Line
Delete

Enter a vertical offset in metres. A positive value will copy the line above the current line, and
a negative value will copy it below. Here we opt to copy the line 35m below the current line.
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Vertical Offset @

'.g-' Metres abowve ar below (for below use '-)
b T

I (0] 4 H Cancel |

The new line is added to the cross-section.

M

g

=33

Continue adding copied lines to build up the section as desired.
Note that copying lines is undoable.

4.10 WORKING WITH TERRAIN AND ELEVATION PROFILES
Elevation grids can be imported as ASCII files and used to generate profiles in cross-section.

+
Use the data import screen % or choose Interoperability > Import > GIS > 2D ASCII Grid
(*.asc) to bring the data in. As the grid is imported it will be auto-converted to binary
Groundhog format for rapid querying purposes, and a copy will be saved out to the same folder
as the source *asc file (subject to folder permissions), or to the local workspace cache. Imported
grids appear under Reference Objects > Grid Coverages in the object tree.

Any grid profile can be displayed in cross-section, but the profile used to cap a cross-section is
treated in a special way and is referred to as the ‘model cap’ or terrain profile. To set a grid as
the source for a model cap/terrain profile, select it from the Capping Layer drop-down in the
SETTINGS tab on the main window ribbon toolbar, or right click on the entry in the tree and
choose Set As ‘Model Cap’.

4.10.1 Viewing Profiles in Cross-Section

By default, each time you view a cross-section that does not have a terrain profile line, one will
be auto-generated by sampling the grid layer currently set as the ‘model cap’ object. Usually
this only takes a second or two. The resolution of the sampling is controlled by the Profile Node
Count in the main SETTINGS tab (see later section for details on how to change the resolution).

Elevation grids that are not currently set as the ‘model cap’ object can also be displayed as
profiles. These objects are referred to as ‘modelled object grids’. They are hidden by default.
To switch them on use the check boxes in the Grids tab in the section window object control
panel.
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540

1Coverages | 1Images| 1Grids
Grids

Grids
Al Grids
11

DTN 50n
ukgwl

540

1Coverages | 1Images| 1Grids
Grids

Grids
All Grids

0S5 Open Data DTM 50m
| kgl

(S

By default the profile will be drawn in light gray colour. To change the colour of a modelled
object grid profile, right-click on its entry in the object control and choose settings.

I L UVE ayss I L Lagcsos I e A I

Grids

Grids

All Grids [l

05 Open Data OTM 50m (W]
-] kgl g

Settings
Click Set Line Colour n the settings dialog.
| £:| Grid: ukgwl @

Set Line Colour

Choose a colour and click OK. Close the settings dialog.

| £ Select Colour =
swatches | s | HsL | RgB | cMvk|

Recent:

L]

Preview

n - . Sample Text Sample Text
Sample Text. Sample Text|
. . . Sample Text Sample Text -
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4.10.2 Editing The Terrain Profile

The model cap/terrain profile can be edited. This can be useful if you need to over-ride the
sampled grid to add details proven from other sources, such as excavation plans or artifical
ground maps, that are not present in the grid source data. Other types of elevation grid
(modelled grids) are just graphical and cannot be edited.

IMPORTANT: Before adding detail manually, first consider whether the detail is really absent
from the source grid data, or whether it is only missing due to coarse grid sampling in the
profile generation. If the grid contains the necessary detail, do not add it manually — instead,
increase the profile sampling resolution and update the profile to bring in more detail from the
source grid (refer to later section on changing the resolution of elevation profiles).

To edit the profile line, first click on it to make it active as with any editable line. Then drag
and add nodes as described earlier (see editing lines).

This is useful where you need to add fine detail such as a new artificial ground area, or say a
channel which had been obscured when the original DTM was recorded, or is only visible at
finer detail than currently available in the grid.

Note that the freeze profile option mentioned under the settings section does not prevent editing
of the line, but is rather to control the snapping to profile of geological line work.
4.10.3 Generating a Terrain Profile Manually

In cases where no digital terrain model is available, or where a manually created cross-section
profile is desired (for example where you wish to digitize over an image), it is possible to create
one interactively. Click on the Create Fixed Elevation Profile button in the cross-section
settings panel.
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4 | Section 1 Objects | Section 1 Settings I—

[ Set Background Colour ]

Shaow snaps
[7] Freeze Profile

[] Show polygon borders
Show polygons

[ Borehole options ]

!

Confirm that you wish to generate a profile.

Profile Update? ==

-,

Are you sure you want to generate a fixed elevation profile?

| Yes |[ No ]

Enter the desired elevation value (for negative values, prefix with a minus sign).

P )

Elevation @

Absolute Elevation (metres)
-12.5

| ok || cancel |

A fixed profile with ten vertices is generated at the specified elevation and can then be manually
shaped as desired.

IMPORTANT: Bear in mind that if a terrain model grid is loaded into the workspace and set
as the Model Cap, if you snap a correlation line to a manually created or edited profile, the
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value from the grid layer will still be queried. To prevent this from happening make sure to
check on “Freeze Profile” in the cross-section settings panel.

4.10.4 Changing the Resolution of Elevation Profiles

You can adjust the model cap grid sampling resolution of elevation profiles within the cross-
section windows. The resolution setting is global and can be set using the Profile Node Count
control in the main window Settings tab. This list contains a number of presets, but you can
also type custom values in.

EEH Groundhog Desktop GSIS - DEFAULT workspace

Session Interoperability Tools Geology Help

| HOME | SETTINGS | DRAW | CALCULATE

Profile Mode Count |50 w | Capping Layer: |05 Qpen De

75 -
100
150
200

Start | A wﬂrkspacgEE-%D 2 | HLog 'u'iewl

500
FULL

m

1

The setting controls the approximate number of sampled vertices along the cross-section — for
example, a setting of 50 will create a profile in the cross-section with approximately 50 vertices
along its length. The default setting is 200 which generates a resonable profile quickly in most
situations.

If you want a full-resolution profile, choose “FULL” from the options. This will sample the
profile at the same resolution as the grid data.

Once you have made your selection, any elevation profiles generated after that point will use
the new setting. If you need to update an existing profile with the new setting, use the Update
Profile(s) button within each cross-section window to refresh the profile(s).

Profile Mode Count |[FULL ~ w | Capping

75 -
100
150
200
300 ]
tart | & Workspacs 400 = E Log

tock Codes 500

Rodk Code Librarym

(| LU | - |
V] Show polygons

l Borehale options ]

l Clean section l

186 Snap
Trim I
a4 T Update profiles ||

2272 Create fixed elevation profile ]

Simplify profile ]
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The Update Profiles option prompts you to choose which class of profiles to update. This can
be useful where you want to see non-model cap (non-terrain) elevation profiles (for example a
groundwater level grid) at a different resolution without affecting the model cap profile.

-

Select Type of Update Required @

,-g—, pdate Terrain Only

— IUpdate Modelled Object Profiles Qnly
@) Update all

8] 4 | | Cancel

10Objects | 15ettings |

V] Show polygons

Borehole options
Clean section
191

Trim
g4 T update profies |

== Create fixed elevation profile ‘

Simplify profile

Check aedlodical seauence |

va

IMPORTANT: Using a high resolution model cap (terrain) profile in a cross-section may lead
to poor performance due to the large number of vertices to be checked for snapping operations.
In case of problems please refer to the Simplifying Elevation Profiles section of this manual
which describes how to reduce the node density of a detailed line.

You can specify the default setting for the workspace permanently by adding an entry to the
workspace’s tab-separated RESOURCE.txt configuration file. Here are three examples, the last
example shows how to set the sampling to full resolution;

PROFILE SAMPLE DENSITY 50
PROFILE SAMPLE DENSITY 300
PROFILE SAMPLE DENSITY FULL

4.10.5 Simplifying Elevation Profiles

Profiles within cross-sections can be simplified using a line simplicfication algorithm (Douglas
Peucker). This can be useful where you are using profiles at high resolution and need to remove
some of the nodes from the profiles to improve performance whilst retaining the overall detail
of the line. Within the cross-section window settings panel, click Simplify profiles.

Show polygon borders

540

11

Select which class of profile to simplify.
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-

Select Type of Update Required @

i@ Simplify Terrain Only

(71 Simplify Madelled Object Profiles Only
() Simplify Al

| ok || cancel |

Specify the tolerance (metres) for the simplification. Start with a small value (e.g. 0.5), and
work up to a larger value if you are not sure.

Tolerance @
oy Enter tolerance value (m)
1.5]

| ok || cancel

540

111

540

111

411 SHOW/HIDE LAYERS

To make lines visible or invisible tick the relevant box in the <section name> objects ->
Correlated units list in the right hand side Settings and Objects window. Ticking a box makes
that unit visible, with un-ticking making it invisible. Example shown below.
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4.12 DRAWING SUB-DIVIDED STRATIGRAPHY

It is possible to sub-divide stratigraphy in a basic way within Groundhog Desktop. There are
two scenarios, but the basics are the same.

1) Where the base of the parent horizon is itself already subdivided,
2) Where the base of the parent horizon is attributed with a single rock code.
4.12.1 Parent Horizon Is Sub-Divided

In this case, the base line is already comprised of more than one line joined together. Simply
draw in the sub-division base, and then drag each end of it across the join position in the parent
base horizon to snap to the appropriate location.

51

4.12.2 Parent Horizon Has A Single Code

In this case, simply draw the sub-division base within the parent horizon’s polygon, then make
the line active and use Right-click > Mark As Sub-Division.
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The parent line below is actually split into separate lines using a JOIN-type snap object. The
sub-division line has sub-division marker snaps nodes attached at both ends.

You can now draw additional child layers either above or below the existing one. To conect
them to the same sub-division level, drag their end vertices towards the end of the existing sub-

divions (from left to right). When they get close they will snap to the correct position.

52

34=

Moving either a join position in the parent base, or a sub-division marker at the end of a child
horizon will cause the other to follow. To dis-connect, hold down CTRL key and drag one of

the snapped nodes away.
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52

34

Drag any of these nodes, the rest will follov}/

4.13 WORKING WITH FAULTS IN SECTION

The expression of a fault plane within the plane of the cross-section is captured by drawing a
line referred to as a Fault Stick. To draw a fault stick, select the code “Fault” from the codes
panel, and start drawing.

Correlation lines must be split across the fault sticks, and then snapped to either side, usually
with an offset representing the displacement on the fault. This can be done either by drawing
the fault first, and then drawing two correlation lines either side, or by drawing a single
correlation line, and then drawing a fault line through that line to split it.

Draw fault stick, followed by two correlation lines.

L

=330
330

Alternatively, draw correlation line, then draw fault stick through the line to split it. Carefully
dragging the end node of the fault stick will actually push back the correlation line.
Alternatively, just drag the ends of the correlation lines away to create the gap.

-200

-261

gz

-330
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Snap the two correlation lines to the fault stick to represent the displacement on the fault plane.
Faults can be drawn normal or reverse. Once snapped together, the snapped node can be
dragged to update both lines simultaneously.

52 52

Drawing Fault Sticks at Cross-Section Ends

Where fault sticks are snapped to the start or end of the cross-section, special consideration is
necessary.

If the top of the fault stick is snapped to the start or end of the section, just draw normally
around the fault.

35 ,

-166

If you experience problem with layers colouring up in these scenarios, try adding an extra node
to the top segment of the fault stick (known issue).

35

-215 f
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35

Extra vertex added

=215 T *

If the bottom of the fault stick is snapped, and the section does not colour up correctly,
Groundhog may need more information about the geological situation at the snap position. For
example;

35

B
7 *

In these scenarios, you must set the rock code attribute at the snap position. To do this, make
the fault stick active by clicking on it, then right-click directly on the snap node at the bottom
of the stick and choose > Select Base Unit.

ARU-PEPH
—-=rr |
7 ARPS-PSSP

-Z15 4 Delete +
Select Baze Unit

35

A list of recently drawn rock codes will be presented. Pick the one that is present at the snap
position (in this case “ARPS-PSSP”). If you have not recently drawn that layer, to get the value
to appear in the list, draw a temporary correlation line of that code in order to get it added to
the recent list, which you can then delete after the attribute has been set.
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Choose rock unit @
I-g-l Select a rock unit:
k. |@rps-pssp -
arps-pssp
aru-peph
35
e |
-215 *

4.13.1 Referencing Mapped Faults

Any faults drawn in the map window (fault traces) which intersect the line of the cross-section
will be displayed as a vertical dashed marker line. If the faults are named they will also be
labelled. The top of a fault stick can be attached to this marker to make a connection between
the two objects. This is helpful when grouping fault sticks by-fault, for example if you wish to
export the geometries to a 3D or CAD package for meshing or modelling. Simply, drag the top
vertex of a fault stick towards the fault trace marker to make the connection. Once connected
the top vertex can only be moved vertically. To remove the connection, hold down the CTRL
key and drag away.

Falk & Fault B

Fault & Fault B
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4.13.2 Naming Faults

Mapped faults and fault sticks can have names associated with them. This can be useful if you
have a fault naming scheme you wish to use for ease of identification.

To name a mapped fault (fault trace), right-click on its entry in the object tree and choose Re-
Name Fault. You will be prompted to also name any fault sticks that are attached to this fault
in cross-section. In general, the name of the mapped object over-rides the name of individual
fault sticks, so a re-name here will re-name the associated fault sticks, even if they were
previously named.

To name a fault trace, make the line active in the cross-section, and use right-click > Re-Name
Fault Stick, and enter a name in the dialog.

Re-Mame Fault Stick @

I-o-l Please provide a new name for the fault stick:
& Fautc

l 0K H Cancel |

If the fault stick already has a name that is inherited from a connection to a mapped fault, you
will not be able to rename the individual stick and will see this message.

Cannot Re-name Fault Stick @

. | Cannot re-name fault stick as it is snapped to a mapped fault that is already named.
" you must re-name the mapped fault to change the name,

If you connect a fault stick to a mapped fault marker and the mapped fault (fault trace) already
has a name you will be prompted to confirm that the fault stick will inherit the name label of
the mapped fault.

Maming Fault @

':0:' The fault stick will inherit the name of the mapped fault

If you connect a named fault stick to the marker of an un-named mapped fault (fault trace), or
if you name a fault stick that is already connected to the marker of an un-named mapped fault
(fault trace) you will be prompted to name the mapped fault using the same name.

Re-name Mapped Fault @

':9:' Parent mapped fault has no name. Do you want to give it the same name as this fault stick?

Yes | | No
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4.14 WINDOW SETTINGS

In the same right hand side Settings and objects window, click on the settings tab. This brings
up a series of buttons and checkboxes. As shown:

Section 1CObjects Section 1 Settings

Set Background Colour
Colour Fil
Ornament Fil
Show snaps
[] Freeze Profile
[] show polygon borders
Show polygons
Borehole options
Clean section
Trim
= Update profiles
T2 Create fixed elevation profile
Simplify profiles
Check geological sequence
Animate
Show Hide Crapline Markers
Show Hide Structure Contours
Add Structure Contours To Profile
Export to SVG
Quick Stats

Background Colour

To set the background colour click on button labelled same and choose a colour in the new
pop-up window. Click OK after choosing colour. The colour is now applied to the backdrop of
the section.

Colour Fill

Turns the rock unit colouring on and off in section.
Ornament Fill

Turns the ornament display on and off in section.
Show/Hide Snaps

Tick or un-tick the checkbox labelled show snaps to switch between visible and invisible for
the snap nodes.

Freeze Profile
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The software will automatically resample the DTM when snapping correlation lines work to
the terrain profile, in order to get the highest resolution on the snap position. However this is
not always desirable. To freeze the DTM profile line so that re-sampling is NOT applied on
snapping, check the box with same name.

When the box is un-ticked the profile will be re-sampled to finer detail as the snapping takes
place, when this is appropriate (not already at highest resolution). This allows exact snapping
to a DTM without the need for full resolution detail along the entire profile.

Show Polygon Borders

This will draw black borders around the polygons. This can be useful to highlight the
stratigraphy, especially if several similar colours are in use in the legend.

Show Polygons

This is checked on by default, and simply provides a way to switch off the polygon rendering
should you wish to work with the raw linework only.

Borehole Options

Boreholes will automatically appear in the section if your section drawn in the plan window
includes boreholes as node points (coincident in space).

SE65SW_EW._8 Section Window, i . o [ e
Vertcal Bxaggeration @~ 53 @ © N N [ tndo Reco

Profile source; FROM XML FILE

i '

va

DDDDUD[I“?%
slelsisialels| & 28

28.09 X: 462567.92 ¥: 451026.43

To alter the display characteristics of the borehole choose <section name> settings from the
RHS menu. Click on Borehole Options and you will get the dialogue box:
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Borehole Options X

Baorehole Width: bo s

Baorehole labels required?

Show strat instead of lith? ]

Collar height Use collar heights from log data v

Transparency %o

0 10 20 30 40 50 &0 70 80 90100

Apply Cancel

Borehole Width — sets the graphical width in the section display
Textures — not yet implemented
Labels — shows/hides labels

Show strat instead of lith — toggles between lithology codes and lithostrat codes (if available)
for borehole rendering and labelling

Collar height — set the collar height mode; 1) use heights from data only 2) hang boreholes
with missing collar heights off the terrain profile 3) hang ALL boreholes off the terrain profile.
Note that logs hung off the terrain display with red borders and labels in the section window
for clarity.

Clean Section

This button cleans up the Section linework by 1) removing invisible duplicate vertices
(including vertices closer together than the tolerance set by the software), the presence of which
can prevent the colouring up of the section polygons, 2) removing zero-length lines (lines with
only a single vertex) and 3) adding a 3" vertex to the mid-point of lines with only two vertices
as lines with only two vertices are difficult to snap correctly.

If you find that your section is not colouring up in full, this option will resolve the issue in cases
of node duplication.

Trim

Trims lines back to section extent. Useful for cleaning up imported cross-sections where the
correlation lines extend beyond the line-of-section.

Update Profiles
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This button reloads the DTM profile in the section by re-querying the grid layer that is current
set as the Model Cap. The layer can be changed by selecting it from the pull-down options in
the main toolbar, or by right-clicking on a grid layer in the reference objects tree and selecting
“Set as model cap”.

Choose a different DTM from the LHS object reference menu under the ‘Workspace’ tab, under
which appears the expandable node ‘Reference Objects’. Expanding this shows another
expandable node — ‘Grid Coverages’. Under this node is a list of DTMs which you can use as
a section cap.

IMPORTANT: You should only use this option if you need to switch to a different terrain
model for the cross-section profile. Once you have done this you will need to re-snap any
linework that is drawn up to the old profile.

Create Fixed Elevation Profile

Firstly a dialog asks the user to confirm that they wish to generate a fixed elevation profile.
Upon confirmation, a 2" dialog box requests the elevation value:

Elevation

Absolute Elevation (metres)

Cancel

Simplify Profiles

Firstly a dialog asks the user to confirm that they wish to generate a fixed elevation profile.
Upon confirmation, a 2" dialog box requests:

Select Type of Update Required

() Simplify Terrain Only
(") Simplify Modelled Object Profiles Only
(@) Simplify Al

Enter tolerance value (m)

Cancel

After atolerance value has been entered and accepted here, the selected profiles are simplified,
by removing all nodes that have a depth within the tolerance value of the node next to them,

Check Geological Sequence
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This button will be implemented in future versions of Groundhog.
Cropline Markers

Markers are placed along the profile where a cropline on the map crosses the section line in
plan. This allows for section linework (e.g. correlation line) to be kept spatially coincident with
map linework of the same unit. The linework in the two 2D ‘planes’ are then tied together. This
is achieved by snapping the line in the section to the cropline marker (see section on snapping).

Such croplines can be both surface crops and sub-surface, the latter being where a unit sub-
crops against another unit.

Switch cropline markers on and off using the button ‘Show/Hide Cropline Markers’.
Export to SVG

This button allows you to export the section to XML based Scalable Vector Graphics format.
This vector format is supported by many graphics packages and can be useful for producing
high-quality report graphics.

Quick Stats

Selecting this options displays a window with all the rock units within the section, with the
area in square metres and percentage of the total rock shown.

4.15 FIXED DISPLAYED ELEMENTS
Other elements displayed on the section are fixed. These include:

1. Crossing sections.
Modelling involves the building up of fence diagrams which consist of individual sections in a
mesh. Each section in the meshwork that crosses the active one will be displayed as a black
vertical line with a label (section name) at the base.

2. Fault positioning lines.
These appear as vertical dashed lines in red. They are used as an aid in ‘attaching’ a fault stick in
the section to a fault drawn in the map window (see section on Faults). This then ties together
this fault stick with the larger ‘parent’ fault drawn on the map (a fault is made up of several such
sticks drawn in different sections in the fence meshwork).

416 ATTACHING AN IMAGE

When creating a new section it can be useful to overlay an existing image to act as a backdrop
when drawing linework. Good examples would be seismic traces, in the field quarry/cliff face
images etc.

Follow steps below:

1. Load the image into the workspace. On the top menu go to Interoperability -> Import -> GIS -> Image
(Including Geo-Registered Images). Alternatively click on the Load an Image icon in the toolbar. The
image then appears under the LHS referenced objects window under Workspace -> Images.

2. Bring the image into the section window by right clicking on the section in the data tree and choose Tools
-> Associate/Disassociate Image. In the dialog presented choose the desired image from those loaded in
the session. If an image has already been associated with a cross section, it can be disassociated here.

77



OR/15/046; Final 1.1

Workspace
=HEA Geological Objects
[+ Cross-Sections

52 ® © 4 @) [sHarE

Liverpool .
-

FHECKED ouT|

Associate/Disassociate Image
Find Associated Boreholes m
Depth Cut-off

Create Metadata Record

o Bluejo “ \liew Cross-Section
1 Chaffin
‘g Koala § Rename Cross-Section
i1 g Magpie A, Tools
5 Sloth [ 5 Interoperability
1 Croplines | @ View Cross-Section In Map
~<- Boreholes MW Delete from Workspace
B/ Fault Tree [ GOS Tools
AL Fold Axes
Plugins
A Dip and Az
-3% Structure Contours
- Modelled Objects
[EE Geological Sequence

E Features
[ [B Reference Objects

X: 779741.94 Y: 300393.73 7:
-
Bluejay ¥

Vertical Exaggeration 1.0 Al

Profile source: UNKMOWWN

Last modified: 2017/07/17 09:31

3. The image will appear at a small default size. Click and drag to expand to the required size. The top left
node on the image is used to position the image (drag to position), and the bottom right node is used to

stretch it (drag to resize).

S oo npto-p oo

a_n_n-—0—n

o a-o-0 o o—@a— OO

O zpaigays

4. Images can be made visible and invisible using the Images settings. Right clicking in the Settings

panel allows the transparency to be set for images in the cross section.

Bluejay < | Chaffinch | Koala Bear x|

W: 11076.50 Z: -1210.62 X: 605716.72 Y: 156806.55

Vertical Exaggeration 1.0 v 53 (® (O & &\ SHAPE Il pAsE ~ undo Redo =80
Profile source: UNKNOWH : Bluejay Objects | Bluejay Settings|
Correlated Units ~
_ﬂmus v
chiti-Imst v =
Dugang FE = v
I rg-cleret V]

5. Now draw linework over the image.
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4.17 SECTION COLOURING UP - TROUBLESHOOTING GUIDE

Within the section window, areas of rock (polygons) are coloured with the colour associated
with the rock code. For the polygon colouring to work correct the linework must be clean and
properly snapped, otherwise the correlation linework will appear just as lines. There are a
number of rules that must be understood, in order to make the colouring work correctly:

Coloured polygons will only exist where snapping has taken place, so there is a proper link
between lines. Snap nodes must exist on both lines that are snapped together. Occasionally,
one of the snap nodes may be lost, so it is important to check that this has not happened. It is
easy to tell because each correct snap will have two circles, an outer black circle and a smaller
inner filled-in circle of various colour.

It is also important that correlation lines that go to and beyond the end of the section are snapped
to the end of section. If your section has many lines running beyond the section extent use the
Trim button in the settings panel.

When troubleshooting colouring up of a section, always try the Clean Section button in
the section window setting panel. This looks for common problems and addresses them
automatically.

There are a number of reasons why coloured polygons are not always created. These include:

e Duplicate nodes — in order to check this, moving each node in the polygon should reveal whether or
not there is another node underneath it. However, to simply remove all duplicate nodes, click on the
Clean section button on the Settings tab (see example below)

o Disordered nodes — sometimes there are two nodes at the end of the section, with different Z values.
One of these needs to be removed.

e Crossing lines —if lines cross, polygons cannot be formed. All polygons must be simple polygons
http://en.wikipedia.org/wiki/Simple polygon .

o Nodes very close to each other — these can produce strange angles and have a similar effect to
crossing lines. Moving a node slightly solves the problem.

e Lines that run back on themselves for a small segment.

e Lines that look like one, but are actually comprised of several lines that need to be merged ("joined").

The following diagrams illustrate some of these problems:
e

Click this

hiittAn

Lines extending beyond the end of
cartinn

e e e s e 1R e
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Using the trim button has cut all the lines back to the section boundaries and solved some of
the problems:
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However, after snapping some of the nodes, there is still a problem and the area above the chalk
(yellow) is still not colouring up. The section below has been vertically exaggerated to show
the problem more clearly.
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One of the correlation lines does not quite reach the end of section, as demonstrated within the
red circle. Also, if there are duplicate nodes along some of these lines. Clicking the Clean
section button solves this problem.
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Error Messages,

After snapping the remainder of the unsnapped nodes, the section is now coloured correctly:
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In the following section the yellow line looks like it is one correlation line:

32 /\
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In fact it is two lines, which is causing some polygons to fail.
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These two lines, which have the same rock code attribution, need to be joined together, by
dragging one of the end nodes of one line towards the end node of the other line. Note that

simply joining these two lines has fixed two polygons — the yellow one and the more laterally
extensive brown polygon.
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If two lines cross the section will not colour up properly
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Snapping the lines back to the other line, solves the problem
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Having two nodes on the end of section boundary for the same line, causes a problem
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Deleting one of these nodes solves the problem. This situation is not always obvious, so if you

have a problem polygon always try an un-snap and a re-snap at each end of the line — this may
reveal duplicate nodes and other issues that are not graphically apparent.
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5 Log Window and Borehole Editing Functions

Borehole logs can be edited directly in the object tree or graphically in log window view. The
functionality is identical for both, but is described here using the log window. The log window
is template based and you can design your own borehole log templates to work in.

5.1 LOG WINDOW TEMPLATES

The log window is customisable using the concept of templates. Groundhog Desktop ships
with basic, default templates to get you started. These are non-modifiable, but can be copied
and changed, or new templates can be created interactively.

Templates can be modified in several ways. These include:
Clicking on the Open a new log window button:

1% Groundhog Desktop G515 - DEFAULT workspace Example.gop

Session Interoperability Tools Geology Help
HOME SETTINGS DRAW CALCULATE

B B < ® | B

Right clicking against the selected template in the tree, then selecting View Template:

% Models

E|E Reference Objects

& Fhysical Properties

& Physical Constants

[} Grid Coverages

E}-. Web Map Services

+-[3] Dictionaries

g Meshes

E}-’Lr Shapes

Gc'g Spatial Coverages

[+ i} Points

E Images

[—}-E Templates

--Gamma Curve [DEFAULT]
f#l-Simple Lithology [DEFAULT]

Li—-l___TEF._I_J._ 4
View Template

Copy Template
E Delete Template

[0 Tex Rename Template

File 'C:\las fles\36 73 1.1 AS Inaded, I

Right clicking against a borehole and selecting View In Log Window:
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= E’Q File Load: source unknown {14 boreholes) ™
-EE] Attributes

+-¢)- (1) 1 Borehole 1

+-¢)— 2 Borehole 2
+-¢)- 3 Borehole 3
+.¢). (1) | E
+-¢)- 5 Bar

i kY ; -
+_¢_ & Bor View In Log Window

+_¢_ (1) | -'<\ Tools *
+.<). (c1)§ ®  View Borehole InMap  »

.,..Q. (1) ¢ ﬁ_f. Delete From Session
+-|"l\|- 1N Rarehnla 10

All three options, above, require an existing template to be selected. Alternatively, a new
template can be created from scratch, by right clicking against Templates in the tree (under the
Resources folder) and selecting New Template.

Create Mew Geology Log

—@ Templates
' -E----Basic[[! Mew Ternplate
+-DEFAULT [DEFAULT]

+)-Gamma Curve

| Create a new template|

i--EimpIE Lithology

All these options will allow editing of a template, but only selecting View In Log Window from
a borehole in the tree will display the template together with the borehole data. The other three
options open an empty template in isolation from any data. You may find it easier to edit your
templates with some borehole log data displayed as this gives a clearer view of how the logs
will look. If you do not have any borehole data loaded you can create one to work with by
clicking the Create a new borehole object option from the Welcome screen.

mmem g —

Cpen the data import screen

Entering Borehoele Data

|Freate a new borehole object

Creating Cross-Sections

Each Template is comprised of three areas; the Header, Tracks and Footer.
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Header

Page 1 aof 1 11-07-2017

PTH
METRES GEOLOGY LOG LITHOLOGY

DEFTH

— 10

Tracks

Basic Log Template F O O te r

1. Header — provides cells for a title and other key fields to be labelled up, and a region in the top left for

an

icon or logo of your choice.

2. Tracks — multiple tracks of different types are displayed here. The tracks can be used to display the

borehole data and other key depth-related information such as scale bars.

3. Footer — provides space for a basic text label.

The dimensions and settings of these regions can be edited. However, in order to do this, the

template must be switched to “edit mode” using the toolbar button,

LOG WINDOW - TEMPLATE Basic

E &

m% E |E| EF‘agESEb.lp IE-:I IE:I

Or via right-click in the log window,
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LOG WINDOW - TEMPLATE Simple Lithology
B I By & [ 2= Pagesetn (&) ()

DEFTH

METRES

Page 1 of 1

‘ 5E ﬂi__, Edit Termplate

= Page Setup

17

AOLOEY

Last modified: 2017/07/17 09:31

When the button icon is red the template is editable. If it is black, it is non-editable. When the
template is editable its region lines turn blue in the log window. Clicking on the Edit Template
button repeatedly toggles between the two modes.

5.1.1

Resizing Regions

Most lines which bound the various regions in the template can be dragged to a different
position using the mouse. If a line is moveable, it turns green as the mouse passes across it.
The line can now be dragged to the new position using the left mouse button.

Page 1of 1

g

#

11-07-2017

El

PTH
METRES

B

GECQLDEY Lidia

=

LITHOL Y

EJ vepmn

When resizing tracks, the percentage of the total area being used by the track on the left and on
the right of the line are shown in green:
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Page 1af 1

11-07-2017

PTH
METRES

E GEOLOGY Lo

LITHOLOGY

El pepm

— 10

Basic Log Template

5.1.2 Re-Ordering Log Tracks
Tracks can also be repositioned by placing the mouse in the header section of the track and

starting to drag:
Page 1 of 1 11-07-2017
PTH
E METRES E@GE@LOGV LOG il LITHOLOGY El DEPTH
—1
—2
—3
— 4
—5
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As the track starts to cross the next track, the header changes colour:

Page 1 af 1 11-07-2017
% I:‘-I-I—|I""1ETF‘\ES E GECECHEY G @ LITHOL O E‘ DEPTH
—1
—Z
— 3
— 4
— 5

Once the mouse is over the new track, the header turns green again and the track can be dropped
in its new location:

?
Page 1 of 1 11-07-2017
E‘ I:l-n-lf‘-ﬂETF‘\ES E GEQLOGY L %.HHOLDG'\" E‘ DEPTH
— 1
— 2
— 3
— 4
?
Page 1 of 1 11-07-2017
% I::lEF‘-I-?"IETF‘\ES @ LITHOLCGY E GEQLOGEY Lo E' DEFTH
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5.1.3 Editing Template Header
The template header is comprised of three areas.

Title i
Page 1 of 1 Header Fieldsi-o7-2017

Logo

There are a series of context menus which appear on the right click of the mouse, but vary,
depending on where the mouse is. All the header areas have the following four options available
on right click,

Page Setup
Fit to Page
Watermark

P wnN R

Stop Editing Template
The other menu items are context specific and will be described under the areas they relate to.

5.1.3.1 PAGE SETUP
The following options are available within the Page Setup dialog:

I®! |og Template Settings x
Page Size: |[MOME
Units Per Page: |10.0 w

Unit Type: |[METRES

Start Height: b5

Font Size: 11}

Font: |\ DEFAULT f o
QK Cancel

Page Size: None, AQ, Al, A2, A3, A4, A5, A6, Letter, Legal, Foolscap,

Units Per Page: There are a number of pre-set values available, but any number can be typed
into this box,

Unit Type: Metres/Feet,

Start Height: Any positive or negative integer. Normally this should be set to zero (0),
Font Size: The font point size to use for the template,

Font: List of available fonts.

5.1.3.2 FIT To PAGE

This option automatically sizes the template to fit into the Page Size, which has been previously
chosen using the Page Setup function.
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5.1.3.3 WATERMARK

A dialogue box requests the text that is required for the watermark. This is then printed in the
header area of the template.

5.1.3.4 STOP EDITING TEMPLATE
Turns off edit mode.

5.1.3.5 LoGo

An image file can be chosen either from the workspace or from a file location. This will then
be displayed in the Logo area of the template header.

5.1.3.6 TITLE
On selecting the option to edit the title, the following dialog box appears:

Edit Field

Value

#_BOREHOLE.NAME]|

Fields

Insert

--—- STANDARD TEMPLATE FIELDS -
% PAGE

# NUMPAGES

# LSER

# DATETIME

# DATE

# TIME

£ DAY

# MONTH

# YEAR

- KEY BOREHOLE FIELDS -—--

# BOREHOLE.X

# BOREHOLE.Y

# BOREHOLE.COLLAR_HEIGHT

# BOREHOLE.ID

# BOREHOLE.NAME

--—- OTHER AVAILABLE BOREHOLE ATTRIBUTES -

Apply Cancel

Type in the value to be displayed into the Value box. You can insert any of the preset fields
from the lower panel by highlighting the required entry and clicking Insert — this will insert
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the value at the current text cursor position in the Value field. The final value in the Value field
can be any combination of free text and preset fields.
5.1.3.7 HEADER FIELDS

An existing field can be edited in the same way as discussed above, by selecting Edit Field
from the menu. This gives the same dialogue box shown above.

If more fields are required, either a column or a row can be added:

?

|aa =

Page 1of 1 -
DEFTH @ Edit Field =
METRES GECLOY Insert ; Insert Column To Left
Delete : Insert Coelurmn To Right
— Fit To Page Insert Row Above
E Page Setup Insert Row Below
—z Watermark

ﬂ__’f_lt_, Stop Editing Template

Once new fields have been added, they can be edited in the manner described above.

Header fields can only be deleted as whole rows or whole columns by selecting the Delete
option.

5.1.4 Editing Tracks
Right clicking anywhere in the track header gives the following menu:
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?

B WALLIE M WALLIE MO WALLIE
B WALLIE Page 1 of 1 11-07-2017
perTH [ [zl [
METRES GEDLCEY Lo .
Fit To Page
= Page Setup
— 1 Watermark

Reset All Track Widths

Set Track To a Specified Width
Insert Track on Left

Insert Track on Right

— 4 Delete Track

Interval Track ¥

|
= [

Stop Editing Template

Many of these option have already been described above, with the exception of the following:

5.1.4.1 RESET ALL TRACK WIDTHS
Re-distributes all tracks to have an equal width within the template.

5.1.4.2 SET TRACK TO A SPECIFIED WIDTH

A dialogue box requests the percentage of the total track width to assign to this selected track.
If the track is any track other than the furthest on the right, adjusting the track size will also
correspondingly adjust the size of the track to its right. For the furthest track on the right,
adjusting its size will also adjust the track on its left. E.g. if track number 1 has a percentage
value of 25% and track 2 also has a percentage value of 25%, adjusting track 1 to 20% will
cause the width for track 2 to be adjusted to 30%.

5.1.4.3 INSERT TRACK ON LEFT/RIGHT

Inserts a new track to the left or right of the currently selected track. This is achieved by halving
the width of the selected track and creating a new track of the same width (half the size of the
original track). Sizes can be adjusted afterwards, as required.

When inserting a new track you need to specify the type of renderer to use. The different
renderers draw the data or depths in various ways. Depending on the type selected you may be
prompted to select a data field to use to populate the track, for example “LITHOLOGY”.
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Available Renderers

Choose a renderer
Default Track Renderer

Curve Track
Depth Track

Interval Track
Measurement Track
Text Track

Marker Depth Track

|

(T —

St

Last modified: 2017/07/17 09:31

Groundhog Desktop is shipped with some default track renderers, examples of which can be

seen below.
R
.2 ¢ 5 ¢ g |Interval
DEPTH A B == S
METRES FTINj[g = & % ¢ o LITHOLOSY LITHOLOSGY DEPTH
MUDSTONE
L 000 300' 0" — T t
00" 0"
— 200.0 1
o00' 0" — % 280,418
— 300.0 | SANDSTONE
1200 0" 36576
LIMESTONE
— 400.0 i
Curve Marker
i 1500' 0" —
| oo | depth
- 1800 0"
— 600.0 T
L 100 0" —
G70.56
— ZMn.n

For all types of track apart from a depth track and a marker depth track, it is also necessary to
supply details of which measurement to base the track rendering on. If there is borehole data
associated with the template, a drop down list of possibilities is provided. Otherwise, the name
of the measurement field must be typed into the box e.g. “LITHOLOGY” or “GR”. By default
the name of the field is used as the track header label.
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5.1.4.4 INSERT TRACK ON RIGHT

This is essentially the same as the option above, but the track appears to the right of the selected
track.

5.1.4.5 DELETE TRACK

A dialogue box requests confirmation that this track is really to be deleted. Upon confirmation,
the track is deleted and the space previously used by the track allocated to the track on its right.
If the track is the rightmost track, its space is given to the track to its left.

5.1.5 Editing Template Footer

The template footer can be edited by selecting Edit Footer Label from the right click menu.
This provides a text box where the label value may be typed in.

5.1.6 Track Settings

Each type of track has its own settings dialogue, which enable customisation of the track
rendering. These are as follows:

Interval tracks:

B |nterval Track Settings X

FIELD |LITHOLOGY|
LABEL |GEOLOGY LOG
Colour Fil
Ornament Fill

a4 Cancel

Curve tracks:
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BS Set Curve Render Options

General
Log Scale [ ]
Mumber of Divisions|0 -~
Curves
GR.
Transparency
0 10 20 30 40 50 &0 70 80 90 100
Flipped [ ] Filled []
Delete
Ok Cancel
Depth tracks:
=] Set Depth Track Options
Left Depth Track Right Depth Track
LEFT Track Required? RIGHT Track Required?
Units |metres -~ Units | feet
Major Tick Spacing 100 -5 Major Tick Spacing 300 5
Minor Division Minar Division
oK Cancel
Text tracks:

M Text Track Settings

FIELD |LITHOLOGY

LABEL

QK Cancel

5.1.7 Saving a Template

On exiting Groundhog, a confirmation dialogue box asks for confirmation as to whether or not
any changed templates should be saved.

Templates can also be saved at any time by clicking the Save button:
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LOG WINDOW - TEMPLATE Templ =

i By B [ Srecesen @ O

This button is only enabled when there are changes to save.
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5.2 VIEWING AND EDITING A BOREHOLE LOG

To open a borehole in a log window, right click against the borehole and select View in Log
Window. This option is available in the object tree, the map window and the cross-section
window.

tart “\ Workspace [J] Codes

1‘1','.-" Croplines
E}{)- Boreholes
L—__IE;-C)- File Load: source unknown (14 boreholes)

E}--(:)- {x1) 1Borehole 1
Eﬂ---(i)- 2 Borehole 2
EE}---Q- 3 Borehole 3
E

_:|.-<)- (1) 4 Rorehnle 4
Efa Create New Geology Log

--Genm &  View In Log Window

o et A, Tools »

®  View Borehole In Map H

]I. Delete From Session
- . : =MUDSTONE]

--. 102.1to 179.2m [LITHOLOGY = CHALK]
w-fiH 179.2 to 207.5m  [LITHOLOGY = SANDSTONE]

L™ § Brrahala ©

A drop down list asks which log template should be used:

Select Ternplate

Select Template

Basic | e

Cancel

IMPORTANT: Although, technically, Groundhog boreholes can contain multiple distinct
geology logs, the log window templates will only display the data from the first one.
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12! Groundhog Desktop GSIS - DEFAULT workspace Eample.gop

Session Interoperability Tools Geology Help

HOME SETTINGS DRAW CALCULATE

Profile Node Count: 100 v | CappingLayer: |OS Open Data DTM SAMPLE.obgrid + | Basemap: |0S_Open Carto 2 v+ | []Cacheonly | Clear cache | Global Property: | GEOL UNIT NAME

Start /\ Workspace | (3] Codes 4| LoG winDOW -BH Borehole 4 X

1y Cropines Ry HE [ B & E Frawesen @ O —=a

Borehales ~
{BE<> File Load: source unknonn (14 boreholes)
Attributes
+<- (x1) 1Borehole 1
- 2Barehole 2
- 3Borehole 3
< (x1) 4Borehole 4
Attributes
Geometry [1vertex]
=g scoroer
o0t 7.2m [ITHOLOGY = PEAT]
@f77210312m LrmHoLOGY = sanD] DEPTH DEPTH .
E31.2t0 102.1m [LITHOLOGY = MUDSTONE] METRES LITHOLOGY Description LITHOSTRAT
[ 102110 178.2m  [LITHOLOGY = CHALK]
[ 179.210 207.5m [LITHOLOGY = SANDSTONE] 10
- 5Borehole 5 r
<> 6Borehole 6 ["20
- (x1) 7Borehole 7
<» (x1) 8Borehole 8 L
- (x1) 9 Borehole § a0
< 10Borehole 10
- 11Borehole 11
<r (x1) 12Borehole 12
< (x1) 13Borehole 13 b
<r (x1) 14Borehole 14 7.0
[BS<> Default Borenole Set (2 boreholes)
-/ FadtTraces L
4 Unconformities [
AL Fold Axes r
A Dip and Azimuth Mezsurements =m0

 Associtions created| Dene View Error Messages|

TITLE

K 6307700 ¥: 288237.5

4 Borehale 4

COLLAR HEIGHT: 14.5 PAGE: 1

v

Intervals can be edited, inserted or deleted. Within an interval type track, right-click on the
desired interval to see the available options (note, these options are also available on right-click
in the tree):

W | COLLAR HEIGHT: 14.5 PAGE: 1

DEPTH DEPTH .
METRES LITHOLOGY Description LITHOS

— 1.0

— 2.0

— 3.0

— 4.0 Page Setup

Interval Track = Edit Interval [0.0m to 7.2m]

— 5.0

Edit Template Insert Interval Above

— 6.0 Insert Interval Below

Insert Interval Within
— 7.0

Delete Interval

¥ s 2 £3 2
- wH L BE LwH
e L

e Tie e B e T B e e e B e e B

— .0 pEL Eaay M Mon M M, R By,
. B HE L kE L wF o wH o E L aH L wH
R A

- B T By e By e B ke gk Ey T Ky T g |
PR T Mt Wy T M T My T M U My, T My

L ME L ME L ME LM LwE LwE w¥

PV L N A R

9.0 T e T T e P e e e e

- PR Tw Rt Rt F T F T M VW T Wy
HLwE LmE LwE e LwE LwE wE

- ah ®oal B owh Eowh B owl B owlh Howh Rl
Tt T Tt i M A M

e LR L M L R

5.2.1 Editing an Interval

The top and base value for an interval can be edited and attributes can be amended, added or
deleted:
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Interval Properties X

Top/base depths [7.2m thidk]

Top (m): 0,000 = ftfin
Base {m): 7.200 = ftfin
Thickness (m): 7.200 = ftfin

Interval Attributes

LITHOLOGY - FEAT e Lookup Large Textbox

Add/Delete Attribute

QK Cancel

To modify the top and/or base value, the up and down arrows can be used next to the values.
Alternatively, a new value can be typed into the box. Amending the top or base automatically
changes the thickness. The thickness can also be manually changed and doing this
automatically changes the base. There are restrictions on what values can be entered, which
ensure that any adjoin intervals cannot be completely consumed by the unit being edited. At
least 1 cm of depth must remain in any adjoining interval, after the changes for the current
interval take effect.

The default measurement type for the base, top and thickness values is metres. However, if
the values are known in feet and inches, these can be entered using the ft/n button and they are
then converted into metres, as all interval depth values are stored in metres.

Where editing the top or base values of an interval cause a gap to occur between the top or base
values of the interval above or below, a dialogue box asks:

If No is selected, a gap is left in the Borehole Log. Otherwise the affected adjoining interval(s)
is adjusted in order that there is no gap.

This only happens when a borehole is edited, not when a new interval is inserted. On an insert,
it is assumed that no gap should be left — see below.

No overlapping areas are allowed within a borehole log. This means that if, say, an interval
base depth is increased, the top depth for the interval below is also correspondingly increased.

Borehole intervals implement the concept of flexible attribution. This means that any attributes
can be associated with an interval. Common attributes are Lithology, Lithostrat and

101



OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

Description, but others can be used as required. Some attributes have dictionaries associated
with them and can be used for lookup purposes. Where an associated dictionary exists, a
Lookup button is provided, otherwise this button is disabled.

The lookup function allows various searching methods:

Dictionary lookup (LITHOLOGY)

Search: ype to search. Use * to show all entries

Search by codes Match start of word

oK Cancel

Where more space is required in order to input a value e.g. against a Description attribute, the
Large Textbox button opens a new dialog box:

Enter value

FEAT

Cancel

New attributes can be added or existing attributes deleted by pressing the Add/Delete Attributes
button:
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List of Awvailable Fields

Belect which fields are required
Available fields

LITHOLOGY | |

Mote - un-selecting a field removes
it from the Interval Properties

Mew Field QK Cancel

This gathers a list of all known attributes from all the loaded boreholes within the currently
selected borehole data set. Any of these can be selected. EXxisting attributes can be deleted by
de-selecting them from this panel.

If an attribute is required that does not exist in the list, pressing the New Field button opens a
new dialogue, allowing a new attribute to be specified:

Mame of Mew Field

—
3 e

Mame
W DESCRIPTION|

Cancel

List of Available Fields

Belect which fields are required
Available fields

LITHOLOGY
DESCRIFTION

&

Mote - un-selecting a field removes
it from the Interval Properties

Mew Field Ok Cancel
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In order for the new attribute to be saved against the interval, a value must be entered against
it.

Interval Properties

Top/base depths [7.2m thidk]

Top (m): 0,000 = ftfin
Base {m): 7.200 ftfin
Thickness (m): 7.200 05 ftfin

Interval Attributes

LITHOLOGY - FEAT e Lookup Large Textbox

DESCRIFTION e Lookup Large Textbox

[ Add/Delete Attribute  §

K Cancel

5.2.2 Inserting a New Interval

Intervals can be inserted above, below, or within the currently selected intervals and there are
rules as to how this can be done.

5.2.2.1 INSERT ABOVE

Insert Above

It is not possible to insert an interval above an interval that has a top value of 0. If this is
required, the existing interval must first be edited to change the top value to a positive number.

Default top and base values are assigned to the new interval:
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If the new interval is the first interval, the top value defaults to 0, otherwise the top value
defaults to a value that is roughly half way into the interval above. The base value for the new
interval defaults to the top value for the selected interval.

The top and base values can be amended, but the minimum and maximum limits that can be
entered ensure that any interval above or below the new interval, retain a very small depth
(currently set to 1cm), in order that they cannot be entirely wiped out.

5.2.2.2 INSERT BELOW

Insert Below

Insert Below

There is no restriction on from which intervals new intervals can inserted below.

Default top and base values are assigned to the new interval:
The top value for the new interval always defaults to the base value for the selected interval.

If the new interval, is the last interval, the base value defaults to a value that would give the
new interval the same thickness as the selected interval. Otherwise, the new interval will be
given a base value that consumes roughly half the depth of the interval below.

As for insert above (see above) the top and base values can only be amended to values that will
not result in adjoining intervals being totally consumed within the new interval i.e. at 1.cm depth
must be left in any adjoining interval.
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5.2.2.3 INSERT WITHIN

Insert Within

This function assumes that the existing borehole interval needs to be divided into three equally
sized chunks. The new interval sits in the middle third. The default values reflect this, but can
be amended. As with the other two insert methods, a these minimum and maximum values
that can be assigned to the top and base values ensure that a small interval remains both above
and below the new interval, using the selected interval attributes.

5.2.3 Delete an Interval

When an interval is deleted, it is necessary to decide what to do with the area of the log that
was occupied by the interval. Depending on where the interval is within the log, the following
dialog will appear:

Select Fill Option

£

—

L Delete Options
4 () Fill gap with unit above (MUDSTOME)

() Fill gap with unit below (SAMDSTOME)
(") Fill gap with equal shares of units above and below (MUDSTONE and SANDSTOME)
() Fill gap with generic rock (ROCK")

(®) Leave a gap

Cancel

If the interval being deleted is either the top or the bottom interval, not all these options will be
available.

5.3 FILTERING

Data sets can be filtered interactively within Porcupine. The filters are under a right-click (on
the data set entry) > Filter dataset.

106



OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

5.3.1 Remove Boreholes Without/With Logs

These two options allow you to remove logs without logs (interpretations), or remove those
with existing logs. The first is useful to filter out borehole records with no downhole data, the
second is useful to see which borehole have yet to be interpreted.

5.3.2 Cascading Interpreter Filter

If the name of the intepreter is available within the borehole dataset, this presents a list of
interpreter id’s (i.e. geologist names or drillers names) on the left. Click on an entry to highlight
it and use the Copy to selection >>> button to copy it to the selection list on the right. Build
the selection list up in order of preference, with the preferred interpreter at the top of the list.
To re-order the list, highlight an entry and use the Move up and Move down buttons. When
you are happy with the selection click Apply.

[ |£| Filter by interpreter name Iér
‘| Copy to selection >=> | [ Delete H Maove up ” Mave down ]
HBU |HE“-'

MHSH RTE
SDORAMN
S1SE
[ Apply ] [ Cancel ]
L

The filter will use the list to filter the data set in Porcupine. For each borehole it will look for
your preferred interpreters in list order — if the first one is available it will be used, otherwise
the second, otherwise the third etc... If a borehole has no matching interpreter it will be deleted
from the data set completely.

5.3.3 Cascading Project Code Filter

If the name of the project is available within the borehole data, this operates in the same way
as the cascading interpreter filter, but uses the CONTENT_CODE field (a.k.a project name
field) of the interpretation for the filtering.

5.3.4 Cascading Interpreter + Project Code Filter

This operates in the same way as the cascading interpreter filter, but filters by unique
combination of INTERPRETER and CONTENT_CODE.

5.3.5 Dirilled Depth Filter

This allows you to filter by drilled depth and can be applied either as a more-than or less-than
filter depending whether you are interested in only deeper or shallower boreholes. The settings
below would retain only those interpretations that have a drilled depth of 25m or more.
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r&l Drilled depth filter ﬁ-‘l
Filter type: (71 less than @) more than
Drilled depth {m): 25

[ Apply ] [ Cancel

5.3.6 Lithostratigraphy Filter

This allows you to filter based on lithostrat codes. The unique list of lithostratigraphic coding
is presented on the left and can be copied to the select on the right by selecting the entry and
using the Copy to selection >>> button.

The order of the list on the right is not important, so there are no sorting options. The list is not
cascading. Porcupine will use an OR test on this list when deciding whether to retain an
interpretation — in the example below the filter would retain all interpretations that have
CHALK GROUP or CRAG GROUP or LOWESTOFT FORMATION coded anywhere in
them.

r N
| £/ Filter by lithostratigraphy lﬂ]

l Copy to selection === [ Delete ] l Mave up ] [ Move down

+ ||CHALK GROUP
~||[CRAG GROUP
LOWESTOFT FORMATION

CRIFT (UNDIFFEREMTIATEL)
GLACIAL SAMD AND GRAVEL
GLACIOFLUVIAL DEPOSITS
IMFILLED GROUND

LOAM

LOWESTOFT FORMATION
MADE GROUND {UNDIVIDED)

m

TILL
LUPPER. CHALK. FORMATION [REMAINS IN INFORMAL USE BUT GEME
WORKED GROUND {UNDIVIDED) b
4 | 1 | 3

l Apply ” Cancel

L

5.3.7 Confidentiality Filter

This allows you to filter on the confidentiality code of the borehole entry, if such a field is
populated in the borehole data. There are 5 numeric codes:

r N
| 2 Filter by confidentiality [

[ Copy to selection =>> | [ Delete H Mave up H Move down

- - NOT APPLICABLE

1 -NO CONDITIONS APPLIED (NON-COMFIDENTIAL)

2 - PROTECT - MANAGEMENT (CONDITIONS APPLY)

3 - POSITION OF BORE AND NAME OF QWMER MAY BE GIVEN

4 - EXISTENCE OF BORE WITHIN AN AREA AMD OWNERS NAME MAY BE GIVEN
5-BG5 WILL CONSULT OWMNERS BEFORE ANY INFORMATION IS GIVEN
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You can find the confidentiality of a particular borehole by hovering over it in the dataset tree
and reading the tooltip that appears. Also, if a borehole is level 2 or 3 you will see an amber
asterisk to the right of the log icon — if it is a level 4 or 5 the asterisk will be red.

HHIE
The filter gives you the option to remove levels of confidentiality from the dataset. Simply
select the levels you wish to retain and click Apply. For example, if you do not want any

confidential boreholes in your dataset, only select “1 — NO CONDITIONS APPLIED (NON-
CONFIDENTIAL)”.

54 OTHER BOREHOLE FUNCTIONS

5.4.1 Filter Chaining

The filters can be applied successively against the same data set to refine it. For example, if
you were only interested in having borehole interpretations with a drilled depth of more than
10m which have CRAG GROUP coded in them preferably by HBU but failing that by RTE
then you could apply three successive filters to achieve this.

5.4.2 Populate Collar Heights Using Model Cap

This tool allows you to stamp in borehole collar heights (ground start heights) using elevation
values taken directly from the grid layer that is currently set as the workspace model cap
(usually a DEM or DTM grid, for example). This is useful if your borehole collar heights are
missing or un-reliable. You can choose whether to copy new elevation values from the model
cap into all boreholes in the dataset (thus over-writing any pre-existing elevation values in the
boreholes), or to only populate model cap elevation values where the borehole has a missing
collar height.

Populate Collar Heights From Grid @

'9' How would you like to proceed?

EPDpuIateMissing‘u‘alue5§|| Populate All Values || Cancel |

NOTE: Think carefully before copying in values from the model cap. This is a useful tool but
could be confusing for onward users of the borehole data. If you are copying in collar heights
so that the boreholes with missing elevations will render correctly in cross-section, consider
using the Borehole Options dialog accessible via the Borehole Options button in the Settings
tab to the right of each cross-section window, which allows you to set a policy for borehole
collar heights that will not affect the borehole data directly.
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|£:| Borehole Options
Borehale Width:
Textures required?
Borehole labels required?
Show strat instead of lith?
Collar height

Transparency %

U

O

;Use collar heights from log data

Use collar heights from log data

Use profile elevation for missing collar heights
Use profile elevation for all collar heights

0 10 20 30 40 50 60 70 80 90100

5.4.3 Copy/Rename Borehole Marker Attribute

This tool allows you to both rename and copy attributes on the borehole markers. This is useful
if your imported data has a non-standard attribute name for a common field such as lithology,
or if you need to set a specific field name for an export. The rename option will re-label the
attribute, whereas the copy option will create a new attribute alongside the original.

E_;,H Rename/Copy Borehole Marker Attribute

X5

0 Rename Copy Attribute :MARKER_NAME v: To == |LITHOLOGY
Warkspace Workspace
Eﬁgﬂ Geological Objects Elﬂzﬂ Geological Objects
Cross-5ections Cross-Sections
a"",.,' Croplines a"",lf' Croplines
E—}--(:)- Boreholes E—}--(i)- Boreholes
Elﬁz ﬁ simple.wl (1 bareholes) EI@,I ﬁ simple.wl (1 boreholes)

4t- -1 NZ525EBI6( )
=-f nzs2seRIs ()

----- —3 10.0 [MARKER_NAME:A]
----- —3 20.0 [MARKER_NAME:E]
----- —3 30.0 [MARKER_NAME:C]
----- —3 40.0 [MARKER_NAME:D]
----- —3 50.0 [MARKER_NAME:E]
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5.4.4 Merging Borehole Datasets
Borehole datasets can be retrieved from different sources for the same area, or from different
areas, or a combination of these. They can then be merged together into a single dataset.

Interpretation logs can be added post merging if necessary.

Start| /%, Workspace Codes | [ Log view | §iii Grids :

Workspace
E|-|EH Geological Objects
Cross-Sections
/'V Croplines
E—}--(} Boreholes
-C)- Database Download Geotechnical 06-07-2016 10:43:03 (305 boreholes)

-C)- Database Download SOBI 06-07-2016 16:31:23 (292 boreholes)
/ Fault Traces

r{ Fold Axes

/< Dip and Azimuth Measurements

2& Structure Contours

.4 Modelled Objects

E Geological Sequence

E Features

[]---E Reference Objects

To merge click on ‘Boreholes’ and choose the merge option as below. Note that the merging
process relies on having a unique Identifier which is available for each borehole record.
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i

Start g\ Workspace Codes I E Log View | i Grids

Workspace
=1 @ Geological Chjects
Cross-5Sections

.‘\/ Croplines

[} Borghnles
<> Create Borehole oles)

<} Merge Borehole datasets (based on Universal Id)

/ Fault Traces

- Fold Axes
- /< Dip and Azimuth Measurements

"/:\% Structure Contours
-4 Modelled Objects
E Geological Sequence

E Features

=] E Reference Objects

This merging process is most useful in bringing together different sources of data for a
borehole: all interpretations are then brought together.
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6 Context Menus

Some entries in the data tree have context menus attached to them, which are displayed when
a right-click is made against the entry. Most items have the option to draw them in a map
window. See section 3 for details on how to do this. The following paragraphs describe the
context menus that are available for each object. If there is no description for a particular
object, it is because they do not have any extra right click options, or because these options
have been described elsewhere in this manual.

6.1 CROSS SECTIONS
Right clicking against an individual cross section gives the following menu:

B Groundhog Desktop GSIS - DEFAULT workspace
Session Interoperability Tools Geology Help

HOME | SETTINGS | DRAW | CALCULATE

A DS - B

o
s ch ® View Cross-Section
@ako,  Rename Cross-Section
aMa  Attach Image
3 5iq

A Croplif
Djad  Eportto GOCAD

sfllo ® ViewCross-Sectionln Map *
<> gorent Wl Delete from Workspace
/ Fauts

/ FAULT Dugong

// FAULT 29126

Find Associated Boreholes

av
Bluejay
Vertical Exay

Profile source

6.1.1 View Cross Section

This option opens the selected cross-section in a cross-section window. Section 4 gives full
details on how to use this window.

6.1.2 Rename Cross-Section

The following dialog box allows a new name to be specified for the cross-section:

Rename Cross Section li:hl

[@] MNew Cross Section Name:
<oy

l OK I ‘ Cancel

b

6.1.3 Attach Image
Section Cross Section Window -> Attaching An Image of this manual describes this process.

6.1.4 Find Associated Boreholes
This function is available both at individual cross-section level and for all cross-sections.

It works by searching through all the boreholes loaded into the workspace to find any that have
an id that matches the borehole id referenced in the section. It then searches for boreholes by
proximity, to find any that are very close (i.e. have identical co-ordinates taking into account a
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small tolerance margin) to a borehole referenced in the section. Any boreholes that are found
as being linked to the section(s) are associated with them and will display in the section
window. The following message provides information on borehole associations that have been
made/not made:

Boreholes Attached &J

[ i I 0 borehole(s) added to the workspace.
6 borehole(s) not added

6.1.5 Exportto GOCAD

This feature is identical to the project export described in section 8.3.2, but a PLine (.pl) is
created for the cross-section which has been selected. The name and location of the file is
specified via a file chooser.

6.2 CROPLINES
At cropline group level the following context menu is available:

B Groundhog Desktop GSIS - DEFAULT workspace "Wl
Session Interoperability Tools Geology Help

HOME | SETTINGS | DRAW | CALCULATE

& | @ N B8 A

Start| “\ Workspace | () Codes | [ Log View

<™\ SetAs Drawing Code
o ® View Croplines In Map *

eeeee

6.2.1 Set As Drawing Code

Selecting this option sets the current drawing code to the code for the cropline group. This will
mean that any new croplines or correlation lines that are drawn, will use this code until it is
changed again.

6.3 FAULTS (MAPPED)
The following context menu is displayed for an individual mapped fault:
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B Groundhog Desktop GSIS - DEFAULT workspace 1|
Session Interoperability Tools Geology Help

ME | SETTINGS | oRAW | CALCULATE

AN - BN - BN

6.3.1 Re-Name Fault
This option is described in section 3.6.1

6.4 DICTIONARIES

6.4.1 Setas Coding Scheme

Last modified: 2017/07/17 09:31

Changing which dictionary entry is the coding scheme changes the values which populate the
values shown in the codes panel and which are linked to the legend file. This is the master list

of rock layer codes used for digitizing in Groundhog.

[ start | 4, workspace| ] Codes | F Log view|

Rock Codes
Rock Code Library

ARMCST (ARAGONITE-MICROSTONE)
ARMIS (PISOID-ARAGONITE-LIMESTON
ARMONC (MICRO-ONCOID-ARAGONITE
ARMSFT (ARAGONITE-MICROSFARSTC
ARMST (ARAGONITE-MUDSTONE)
ARMUD (ARAGONITE-MUD)

AROC (ROCK, SILICICLASTIC, ARGILLA
AROCLS (ARGILLACEQUS ROTK AND [£
ARONC (ONCOID-ARAGONITE-LIMESTC
ARQOL (00ID-ARAGONITE-LIMESTONE

0000000 O0DOODOO

1 »

ARLMST (LIMESTONE/CEMENTSTONE/

ARPEL (PELOID-ARAGONITE-LIMESTON ~

Project 'E:\Edlipse Warkspace\ModRocks\sample data\anir

6.5 SHAPES

N
»

In addition to the “View Shapes in Map” option, which is described in Section 3 of this manual,
there are other functions which can be performed against loaded shape files:
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B Groundhog Desktop GSIS - DEFAULT workspace (i L
Session Interoperability Tools Geology Help
HOME SETTINGS | DRAW| CALCATE | DATABASES

CAlE - RS- RY)

stan] ' Viorkspoce () odes] B Log iew | i Gnds|_

we;

Objocts

View Attributes
Show/nide By Attribute
Tum Shape Fil Off
Convert Shapes to Cropiines
Change Property Used for Colouring

® View Shapes In Map

6.5.1 View Attributes

Last modified: 2017/07/17 09:31

This option displays a table with headings showing all the different types of attributes held for
the shape file and, for each shape, the values for each of these:

=5C)

BED_EQ D

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Not Applicable

BGSREF

925

323

923

323

323

323

323

925

925

925

323

323

Clear Selected

9

»

-

m

| | Attribute for IIiford_10k_Bedrock.shp
Shape BED_EQ
MultiPolygon

MultiPolygon NotAp
MultiPolygon MotAp
MultiPolygon NotAp
MultiPolygon MatAp
MultiPolygon NotAp
MultiPolygon MatAp
MultiPolygon NotAp
MultiPolygon NaotAp
MultiPolygon NotAp
MultiPolygon MotAp
MultiPolygon NotAp
<«

Total number of shapes: 42; Number of Selected Shapes: 0

Highlighting one or more lines in the table, causes any corresponding displayed in a map
window to be highlighted (in black):

IMitFalygan Hatap Nk Aggiiczbla s
IstPogan Hotap het apgiesble 02
MtFalygan Hatap Nt Aggiiczbla E
IstPolygan Hotap Nt appiesble =

Attribute for Hord_10k Bedrock shp e T
shape #e0 £ 860,60 0 [ |
p— P 2
p— wotkp Yot Agpicable = s

Cicar Selecied

B create Cross Secmn

: S35035.36 ¥: 197613,64 Z: [TQIOHE - TQI547)

Laodng shopaiis_.. 103%
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Clicking on the button Clear Selected causes the highlighting to be removed.

6.5.2 Show/Hide by Attribute

This option opens a dialog box which allows filtering of the shapes that are drawn in the map

window:

| = | Select Attributes To Show

=xX=)

| Copy to selection >>> |

Delete ” Move up ” Move down l

CLGB-CLAY
CLGB-SACL
CLGB-SANDU
LC-CLAY
LMBE-CLAY
LMBE-5ACL
LMBE-SANCL A

m

BGS-SANDU -

[ Apply H Cancel ]

Highlighting the entry (or multiple entries) and clicking Copy to selection >>> moves the
selected entries to the right hand side of the panel. The Apply button then removes all shapes
from any displayed map windows which do not contain these values.

| £ | Select Attributes To Show

)

[ Copy to selection >>> |

l Delete ” Move up ” Move down l

BGS-5ANDU
CLGB-CLAY
CLGE-SACL
CLGE-SANDU
LC-CLAY
LMBE-SACL B
LMBE-SANCL b

11

([ MBE-CLAY

[ Apply H Cancel ]

NB it is very easy to forget to click the Copy to selection >>> button. If clicking the Apply
button removes all shapes from the map window, this is probably the cause.

6.5.3 Turn Shape Fill Off/On

If the shapes are already filled, this option will show as Turn Shape Fill Off, otherwise it will

show as Turn Shape Fill On.
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B Grounhog Dotiog G5 DA worspecs T T —
Semkon Supany: Too: Gecogy Hlp
HOME | SETTINGS | DRAM | CALCLLATE | OATABASES

e @ Alo R

Stant . Workzpece | Codea] fog iew | B 6eds. [

W S\ 4 @ Creste CrossSection

X: SI6444.24 ¥: 180227.06 Z: (TQRAIN - TQ3489)

Selecting this option, toggles the map window drawn option between fill and no fill. The screen
print shown above shows the polygons as filled. The screen print below shows the same
polygons not filled:

A oo Doskiop G555 - DEFAULT workspace R T—
ses

® 2 4wp snare BN 4 B o coesecon

Bea oimBeliss

X: SMBILAY Y- 19829607 [FD - TO405]

6.5.4 Convert Shapes to Croplines

This option opens a dialog box to enable the conversion requirements to be specified:
[ Shape to Cropline Converter s ;‘ --EE

Froperty | LEX v Value [ALL ~ | New Cropline Cade =
bcs

LGB
LC
LMBE
|WRB

—

A, Workspace s
I I B3 (%) (2) d@b sHaPF Hl 5% N & O create Cross-Section

The Property drop down list shows a list of all the property types held within the shape file.
This is the property whose value will be used for selecting which shapes are to be converted.

The Value drop down list contains a list of all unique values held with the shape file for the
property specified. The first option is ALL, which allows all shapes to be selected.

The New Cropline Code shows a drop down list of all rock codes currently specified within
the dictionary. Alternatively a value can be entered here that does not currently exist. All
Croplines will be created with this value as their rock code.

iR
A Shape to Cropline Converter :‘ 'ﬂ
Property :LEX = Value :BGS v New Cropline Code BGS-TR v
= — = — —
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[ Groundhog Desktop GSIS —7DEFAULT workspace :
Session Interoperability Tools Geology Help

HOME | SETTINGS | DRAWY | CALCULATE | DATABASES)

Start| “\, Workspace

va

Workspace
= Geological objects

oso o 0s
=44/ Croplines
] B6s-TR
oS
/ Faults
e Fold Axes
4 Dip and Strike Measurements
£ Structure Contours
-48F Modelled Objects
IE Geological Sequence

B Reference Objects

If ALL is selected from the Value drop down list, it is not possible to select or enter a value in
this box. The cropline name, in this instance, will be the same as the property value held for
the shape.

6.5.5 Change Property Used for Colouring

This option enables the colouring property which was selected, on loading the shape file, to be
changed:

BB Groundhog Destiop GSIS - DEFALLT wortspace i s e TR T —

Session Interoperability Tools Geology Heip
HOME | SETTINGS | oRaw | GALCUAATE | paTaBases|

= |EA]le]lAl]

Strt,  Worksseco | () Gooss | Buog viw] i ras._ ¥ [ -

@@ dop s M 5N 4 B Create CrosseSecion

Tum Shae Fill Off
Convert Shapes to Craplines

Change Propenty Used for Colouring
® View Shapes In Map :

X: 535109.57 ¥: 19009109 Z: [TQ3NE - T03500)

Lasang shopete_. 103%

A dialog box allows the new property to be selected:

Choose property u

\':. Select the property that will be used to match

and colour the shape using the legend
FM_EQ_D -
GP_EQ

GP_EQ_D

LEX

LEX_D

LEX_RCS_D

LEX_RCS_I

LEX_ROCK

MAX_AGE =

i

I OK H Cancel l

The shapes are now shown in the map window with their new colours:
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[ Groundhog Desktop GSIS - DEFAULT workspace i w T
Session Interoperability Tools Geology Help
HOME | SETTINGS | DRAW | CALCULATE | DATABASES|
A Workspace Hionds f[m x
Workspace 0 ® © 4®) sHare Ml 5 N\ £ [F Create Cross-Section

[+ A Geological Objects
(=B Reference Objects Pl
& Physical Properties @ o
b Map Services
[BE) Dictionaries [ Q
A Meshes TOEeSE TQ4aSW Tou é o
141 Shapes =
=Y Layers
- Dford_10k_Bedrock.shp (42 shapes)
G5 Spatial Coverages

® Points
[E mages

TQIENE TQ4BN TQ4BNE TQSEN

X: 554474.35 Y: 188001.00 Z: [TQS8NW - TQ5488]

av

Loading shapefile.... 100%

6.5.6 Clipping Linework Using A Shape

This option can be useful when cleaning up legacy data, for example projects created in GSI3D
or other mapping-type software. Currently there is no Undo function associated with this
operation, so take care to keep a backup of your project in case you need to revert back to it.

First, draw a shape to use as the clipping path. There are two ways to do this;

1) Forirregular clipping regions, draw region by hand as a shape and drag the two end nodes of that
shape together to form a polygon,

2) For linear clipping regions, draw the linear route by hand as a shape (line), then use the buffer tool to
create a polygon around that line.

With some linework (croplines) displayed in a map window, right-click on the shape in the
map window and choose Use Shape As Cutting Path.

M1 X

B ® © 4®p |shape Il 5 N & [ createCrosssecton

Drawn or

imported

shape
=y

=

-

Perform cut? @

Yes i Mo |
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Click “Yes” to perform the clip.

Discard Lines Outside Path? ==

Would you like to discard any lines that sit outside this path?

| Yes | ’ Mo

Choose whether to discard portions of linework that lies outside the clip shape.

M1 |

[X] @ @ 4® ) shape - (k g\ / @+ Create Cross-Section

—_—

AN

The croplines will be clipped. This function operates on the currently visible linework in the
map window.

6.6 IMAGES

Individual images or entire folders of images can be loaded into the data tree.

A Groundhog Desktop GSIS - DEFAULT workspace
session Interoperability Tools Geology Help

| HOME | SETTINGS [ DRAW [ CALCULATE | DATABASES|

&)@ =]al

Or
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[l Groundhog Desktop GSIS - DEFAULT workspace |
Session [Interoperabilityl Tools Geology Help

HOME Import ) ASCII/Text Files (Generic) *» ! ]
Export Y GIS » i 2D ASCI Grid (*.as¢)
@ Web Services (API's) ) GOCAD Image [Including Geo-Registered Images]
' GSBD Y71 Shapefile (".shp)

Loaded images appear in the object tree under Reference Objects > Images. Right-clicking
against an image in the tree gives the following menu.

s 1 e wunswie
i Grid Coverages
[+ @ Web Map Services
[+-[¥] Dictionaries
- 4 Meshes
[+ Shapes
{40 Spatial Coverages
@ Foints
[=HE] 1mages
+--5K2080.jpg [Geo-Regist
Beqgging.gif [Geo-Registe
[+ T References
--HH BGS Accessions

Preview Image

Change Image Co-ordinates
View Image In Map 4
Delete from Workspace

Double-clicking the image in the tree, or selecting the Preview Image option from the context
menu displays a window containing the image.

'] SK2080jpg o I e e

= N

6.6.1 Automatic Image Caching

When a project is saved out from Groundhog any image references will be cached into a sub-
folder called LINKED_DATA_CACHE. This ensures you still have access to referenced
images even if you are working ‘offline’ and your images are on a corporate network. If the
original is available it will always be used preferentially, but if it cannot be accessed the cached
version will be loaded instead.
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Name Date modified Type Size

. LINKED_DATA_CACHE 19/07/2016 15:18 File folder
|_| Sample Project 1.gop 19/07/2016 15:18 GOP File 1KB

6.6.2 Setting Image Transparency

The transparency of an image can be adjusted in the map window via the control panel to the
right. Under Objects, expand Other Objects and choose right-click > Settings on the desired
image. Use the slider to adjust the transparency value.

o) sHare B S \ 4 [ cestecosssecion

10bjects lxsmngs‘

W Cross-Sections

¥ Croplines

W Boreholes

W Faults

W Layers

Show/hide al:
axe  R-Click
leﬁ!mdog

Settings |

0 10 2 30 4 S 6 M 8 9% 100

6.6.3 Interactive Image Geo-Registration

If the image is already geo-registered, selecting Change Image Co-ordinates allows the
previously registered co-ordinates for an image to be changed, or if the image is not already
geo-registered, it allows them to be entered.

- I
Select Spatial Extent -k*- ! '.M'
3 — -

@ Please enter co-ordinates for spatial extent required I

Top Left X: 400000.0
Top Left ¥: 400000.0
Bottom Right X: |501394.0
i Bottom Right ¥: |300227.0 i

oK || cancel
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Selecting View Image In Map allows an existing map window or a new map window to be
selected. If the image is geo-registered, it will then be displayed in the chosen map window.
If the image is not geo-registered, the following dialog is shown.

Geo-Register Image &J

'0.‘ This image is not geo-registered, what would you like to do? . If you choose the first option, you can still edit the registration afterwards.”.

‘ Register the image by entering map coordinates | |Manually register the image in the map interactively| | Cancel |

Choosing the first option, displays the following dialog window.
I Select Spatial Extent lﬁlw

|9, Please enter co-ordinates for spatial extent required

Top Left X:
Top Left ¥:
Bottom Right X:
Bottom Right :

b

This enables the top left and bottom right co-ordinates of the image to be entered by typing
known values in.

Choosing the 2" option, Manually register the image in the map interactively, places the
image approximately within the current visible map window extent. If a map window is not
open, a message will request that this is done first.

Area Select li:hl

I, Please zoom into the required area on the map before selecting this option

L

IMPORTANT: Note that any geo-registration information entered within Groundhog will be
automatically saved out as a worldfile alongside both the original image (if write permissions
are available) and in the Groundhog image cache folder when you save your project.

Once placed in the map window, images can be moved or resized. In the map window each
image has a detectable region in the top left and bottom right corner. Hover the mouse in either
corner to see handles for these regions (blue squares). When the mouse is over a detectable
region the mouse cursor changes and the image border is highlighted in black..
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Right-click in either corner region and select Change Image Co-ordinates from the pop-up
menu to manually edit the geo-registration values.

Alternatively, register the image interactively. The top-left handle can re-position the image —
hold down the left mouse button and move the mouse to drag the image. The lower-right handle
can re-size the image — hold the left mouse button and move the mouse to stretch the image. In
stretching mode the image retains its aspect ratio by default; to over-ride this, hold down the

CTRL key.
Re-position

1|

B O G qop swe

B O )\ 4 [ cesteCosssecton

1

ACloR L dd

Ml S N\ £ [ ceate CrossSecton

HW

HX HY HZ

O S “skornd wz‘?’ﬁ N/i‘l"r’:d

o

P

(Tl A Y T

HY

Stretch (maintain aspect)
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6.7 MULTIPLE SELECTION

It is possible to select more than one object in the Data Tree by holding down the SHIFT or
CTRL keys as you select an object. This changes the colour of each selected object name to
cyan:

.
Start| “\ Workspace | B] Codes | F Log view | 3 Grids

Workspace
=l Geological Objects
[/ Cross-Sections
=
=]
o

o

-
(-4 Croplines

<> Boreholes

[+ Fault Traces

-+ Fold Axes

/< Dip and Azimuth Measurements
£ Structure Contours

- Modelled Objects

[EE Geulogical Sequence

a Features

[++[B Reference Objects

If there are multiple selections under a heading e.g. Cross Sections, a context menu becomes
available, which allows actions to be performed against the objects selected:

start| \ Workspace | ] Codes | [ Log view | i cnds NEES

HEQQders

Workspace
=+ Geological Objects

=] : c;uss Sect A Tools . -
== Selected Objects \ Delete Objects -
@0 ® View All Cross-Sections In Map } De-select Objects
i B GOsTools 1 Invert Selection
o i » | Wrexha
] Croplines ® View In Map Al
<> Borehales
-/ Fault Traces
- Fold Axes
« & Dip and Azimuth Measurements
45 Structure Contours I
& Modelled Objects X: 306091.99 V: 3331¢
[ seological sequence av
£ Features w
i Reference Objects

Vertical Exaggeration

,m
These options are Delete objects, De-select Objects, Invert Selection and View in Map.

127



OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

7 Workflows

7.1 FAULT CONSTRUCTION

Faults can be constructed in both map and cross-section as fault linework. Where fault linework
is created in the map these are referred to as Fault Trace objects; where fault linework is
created in cross-section these are referred to as Fault Stick objects. Fault information is also
attached to some map croplines and cross-section correlation lines.

7.1.1 Fault Traces

Fault traces represent the top of a fault plane in the map as a simple line. These lines serve
mainly as a reference to the surface or subsurface expression of the top of the fault plane, and
are used to associate a series of fault sticks together from cross-sections.

To draw a fault trace, pick the Fault code from the lower panel in the object tree Codes tab
and use the pen or digitizing drawing tools to construct the line on the map.
L 3QCO-COAL (THREEQUARTERS COAL (SOUTH

] 3QCW-COAL (THREE QUARTERS COAL (WARW ~
R —T— 3

Shape

£l ® © 4o Faut Be S N\N4 B
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Fault trace networks can be constructed by snapping fault trace lines together. Simply drag the
end node of a fault trace towards the other trace.

7.1.2 Fault Sticks

Fault sticks represent the fault plane in cross-section. They are constructed much like a normal
correlation line. To draw a fault stick, pick the Fault code from the lower panel in the object
tree Codes tab and use the pen or digitizing drawing tools to construct the line in the cross-
section.

L] 30CO-COAL (THREEQUARTERS COAL (SOUTH

1 30CW-COAL (THREE QUARTERS COAL (WARW ~
4 m | 3

Frofile

Shape

Positions where fault traces cross the section are shown as dashed vertical markers. This aids
you in positioning of fault sticks to tie-in with the map traces.

72

-9

Drag the top node of the fault stick towards the vertical marker to snap it.
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Note that fault sticks do not have to come up to the terrain profile — they can terminate within
horizons. In the map view the top node of a fault stick is shown as a dot. If the stick reaches
the terrain profile the dot will be red, if it terminates at depth it will be orange.

— s

Stick terminates
in the sub-surface

Stick terminates at

the ground surface g’_’_’_”/

Once fault sticks are constructed, correlation lines can be snapped to them, as described in
general editing in the main Cross-Section Window part of this manual.

7.1.3 Fault-attributed Croplines

Croplines can honour faults in two ways;

7.1.3.11-SNAP TO FAULT TRACE

Croplines can be snapped to fault traces in the map. This is not always desirable, depending on
the nature of the geology however. Two scenarios where it does make geological sense are;

1) Where the fault plane is exactly vertical,
2) Where the fault comes to the surface and the cropline is at outcrop.
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7.1.3.2 2— CONSTRUCT FAULT CROP

Where the cropline runs into the fault plane at depth it often makes no geometric sense to snap
the cropline to the fault trace, especially if the fault plane is non-vertical. In these cases,
construct a cropline to represent the crop of the horizon on the fault plane.

Consider the following map;

Sketch the “fault crop” as two additional lines (implies the fault is dipping to the South East in
this example)
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Join the croplines together by dragging their end nodes together.

Right click on the cropline segments which run along the fault crop and choose Add Fault
Crop Attribute. This flags the cropline as a “fault crop” — note that for this approach to work
the croplines on the fault crop must be separate objects — if necessary, split down existing
croplines to achieve this.

/!

/ Split Line
e

Delete Line

Ve Form Polygon

- Add Fault Crop Attribute
/ @
A

Fault crop attributed cropline shows with red nodes to indicate fault crop;
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Completed linework for the blue horizon, showing two segments of fault crop (hangingwall
and footwall crops), two other segments of normal cropline. Presence side seeds have been set
here too (refer to editing croplines general section in the manual for more detail);

Repeat for other horizons.
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If you need to drag the end of a cropline across a fault trace without it snapping, hold down the
CTRL key as you drag.

7.1.4 Fault-attributed Correlation lines

By snhapping correlation lines to fault sticks in section you can start to build up the relationships
and throws on the fault planes.
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Three sections above displayed as 3D linework in SKUA-GOCAD;
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8 Interoperability

8.1 IMPORTING PROJECTS FROM GSI3D

Groundhog currently has no direct support for loading directly from GSI3D, and a conversion
of the data is therefore required. For advice on how the conversion can be done please contact
groundhog@bgs.ac.uk

8.2 IMPORT

All the imports described below are selected via the import menu, which is reached by selecting
Interoperability > Import.

8.2.1 2D ASCII Grid (*.asc)

This import function allows a different 2D ASCII Grid to be loaded into the work area.
Selecting this option from the menu, provides a Select grid file for import dialog box which
allows the grid file to be found and selected.

Once the grid has loaded, it can be found in the tree structure, under Reference Objects > Grid
Coverages. To set it as the model cap, right click on it and select Set As ‘Model Cap’.

8.2.2 Import Geological Sequence From Spreadsheet

This import function allows a Geological Sequence (stratigraphy) file to be loaded into the
work area. Selecting this option from the menu, provides an Open geological sequence file
dialog box which allows the stratigraphy file to be found and selected. The stratigraphy is not
directly used for anything at the moment, but could be a useful reference.

Once the file is loaded, the information can be found in the tree structure, under Geological
Obijects > Geological Sequence

I Grouncihog Do GAI5 —— - =

The import supports a simple list, which is a spreadsheet with a single column listing the
sequence (strat) codes, or a hierarchical sequence via the use of multiple columns.
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@ Ed9- I= Bookl - Microsoft Excel - 3 = & Workspace Codes | EL"Q View |
Home | Insert  Pagelayout  Formulas Data Review  View 2@ o @ =
»‘3 % calibri -1 - General - A Selnsert - X v 4T~ Workspace
paste e l__; £o-|&X =% Styles ?‘*Deme M Elﬂ Geological Objects
- E S A = = - [EiFormat~ | G- i
Clipboard Font Alignment Number Cells Editing Cross-Sections
A1 - £ soiL - ¥\ Croplines
A B C D E F -C)- Boreholes
1 [soiL / Faults
7 BSA - Fold Axes
3 HEAD /< Dip and Strike Measurements
4 LOFT 2‘5 Structure Contours
5 LGFS Modelled Objects
6 LGS E}--E Stratigraphy
7 RISG ® E
8 1SG [l Bsa
9 K 2 B
10 D LOFT
€4+ M| Sheet1 /Sheet? Sheets 4 i 30! ~[ers
Ready | [EDE 0% O o) -[Jes
D 156G
e
E]---H Reference Objects
Simple stratigraphic sequence
@H9-C-|s Bookl - Microsoft Excel - @3 9w ,@\ \Workspace | Godes | E Log View |
Home | Insert  Pagelayout  Formulas  Data  Review  View a@ =2 = =
= Calibri RS General Semsertr X v Cﬁ
e 7|2 2 ETE S o o g T Workspace
- P H-| - A 2 % - | B Format~ | 2~ Fiter~ Select~ :
cpposra_ Font Number cens caiting E'"W Geological Objects
Al -
A C D £ F Cross-Sections
1 [ssT UPPER_SST -/ Croplines
2 [ssT LOWER SST  PORCUPINE_FM <> Boreholes
3 |SST LOWER_SST WEASEL_FM
4 |CHALK UPPER_CHALK / Faults
5 (CHALK MIDDLE_CHALK A7 Fold Axes
6 CHALK LOWER_CHALK . .
2 - /< Dip and Strike Measurements
8 -4z Structure Contours
2 -4 Modelled Objects
10 -
W 4 » W] Sheetl ,Sheet , Sheets . ¥a [14 M o[ BE Stratgraphy
Ready | |[EEm 0% (=) L} o)

[ PorcUPINE_FM
]| weaseL_Fm
=[] cHak
[ uprPER_craLk
[] MIDOLE_cHALK

[ E Reference Objects

Hierarchical stratigraphic sequence
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8.2.3 Shapefile (*.shp)

This import function allows an ESRI style shape file to be loaded into the workspace. The Load
Shape File dialog box allows the shape file to be selected. It is only necessary to specify the
.shp file here. Provided the other associated files (e.g. .sbn, .prj, .sbx, .dbf and .shx etc..) are
held in the same folder, they will also be utilised by the load process.

After selecting the file, another dialog box allows the choosing of the property to be specified
for colouring the shape polygons. These are simply the fields from the shapefile attribute table.

Choose property ﬁ

Select the property that will be used to match

and colour the shape using the legend
BED_EQ -
BED_EQ_D
BGSREF
BGSREF_FM
BGSREF_GF
BGSREF_LEX
BGSREF_RK
BGSTYPE
FM_EQ
FM_EQ_D S

m

l OK H Cancel ]

b

If a property is chosen which holds values which can be found in the dictionary and legend
files, the shape polygons will be coloured, when they are drawn in the map window, according
to this value.

Once the shape file has been loaded, a dialog box confirms this:

Shapes Loaded lﬁ

The shape file can now be seen in the data tree:

IR Groundhog Desktop GSIS - DEFAULT workspace
Session Interoperability Tools Geology Help
HOME | SETTINGS | DRAW | CALCULATE | DATABASES|

A Workspace | (] Codes | F Log View | i Grids

Workspace

va

[+ A Geological Objects
(= Reference Objects
& Physical Properties

@ Points
aw
[ 1mages
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There are now a number of right-click options which can enable viewing and manipulation of
the shapes. Refer to the Shapes section of this manual for details of the context-menus
available for working with shape data (Section 6.5).

8.2.4 Import GOCAD TSurf (*.ts) File

This import function allows a TSurf file to be loaded into the work area. Selecting this option
from the menu, provides a Load GOCAD TSurf file dialog box which allows the TSurf file to
be found and selected.

Once the file is loaded, it can be found in the tree structure, under Reference Objects > Meshes.

8.2.5 Import Well Log Data (*.1as)

This import function allows a LAS file to be loaded into the work area. Selecting this option
provides a Load LAS File dialog box, which allows a LAS file to be found and selected.

This load can take a little time to run, so following selection of the file full functionality of
Groundhog Desktop is restored, but the LAS file may be still be loading for a time. A message
is displayed in the bottom left corner of the window, whilst the load is taking place.

B Groundhog Desktop GSIS T T e e D — e (1)
Session Interoperability Tools Geology Help
om -
A Workspace | ff] Codes| [ Log View :
Workspace
i Geological Objects
B Reference Objects
av
—> R Loading File 'E:\las files\36_23_1.LAS"..|

On completion of the load, the following box is shown:

Las File Loaded X

'10) Las file Load Complete

OK

_ xz -

Las data is stored as a series of “pick based” boreholes within Groundhog Desktop. Once
loaded, it can be viewed in the tree structure, under Geological Objects > Boreholes.

139



OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

B GroundinogDesiop st A T — s

Session Interoperability Tools Geology Help

0S Open Data DTM 50m -

A Workspace | ] Codes| f Log View|

va

=82 [ Las File (1 boreholes)
(=< -1 [Las File:E:\las files\36_23_1.LAS]
[ caliper(CALLINY
Transit Time(DT.US/F)
ma Ray(GR.GAPI)
sed(INTT.)

Resistivity(LLD.OHMM)
log Resistivity(LLS.OHMM)

av

X Dip and Strike Measurements
47 Structure Contours

File 'E\las files\36_23_1.LAS' loaded|

Individual measurements can be seen by expanding the items using the + signs. They can also
be seen as curve diagrams, by right clicking against an entry and selecting View In Porcupine
Document. This is described in more detail in the Log View section of this manual.

8.2.6 Borehole Data (*.dat)

This option enables borehole files to be loaded using any text-based, tab separated format. The
files may or may not contain column headings. On selecting this menu option, a dialog box
requests information about the files to be loaded:

[ B Import Borehole Data ﬁ1

Borehole Index/Collar Borehole Log Data

Borehole ID v: Borehole ID v:
Name v: Marker Depth v:
Collar Height v: Lithology v:
X v: Lithostratigraphy v:
Y v: Chronostratigraphy v:
Description v: Description v:

[ Logs are interval based
-

The Borehole Index/Collar file should contain at least an identifier for the borehole, a collar
height (start height) in metres relative to O.D/sea-level or site datum, an easting (X) and a
northing (). Here is an example file with a header ling;

ID START_H EAST NORTH
1 10.2 206783 345165

The Borehole Log Data file should contain at least an identifier for the borehole (i.e. ones that
will match with the identifiers from the index file), a marker depth (base of layer) as a “drilled-
depth” (i.e. relative to the collar height), and some form of geological coding value (lithology
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and/or lithostrat). The file should contain one row per-marker/horizon. Here is an example file
with a header line which specifies two markers associated with borhole “1”;

ID D_DEPTH  LITH
1 2.4 SAND
1 3.2 CLAY
If all of your data is in a single file simply pick the same file twice. A combined data file must
contain one row per-marker/horizon, meaning the index data will be duplicated if the log has
multiple markers, e.g.

ID START_H EAST NORTH D_DEPTH LITH
1 10.2 206783 345165 2.4 SAND
1 10.2 206783 345165 3.2 CLAY

On supplying a file name for either file, the following dialog box, with the first line of data
from the file, is shown:

r N
Is the first line the column headers? ﬁ
102000 001 584557 289188 27.93
Yes | Mo |
L

In this case, the answer would be No (the first line is clearly data), but a file can be loaded
which does have column headings.

Once the information has been supplied, the dialog box looks something like this:

[ B Import Borehole Data - ﬁ

Borehole Index/Collar Borehole Log Data

E:\GSI3D\Ingham'Ingham_BH_sobi.bid Browse E:\GSI3D\Ingham'\InghamBH_boge.blg Browse

Borehole ID | COLUMN 1 x| Borehale ID 'Holeld x|

Name 'NOT SPECIFIED ¥ | Marker Depth Depth =

Collar Height | COLUMN 4 ad Lithology Lithology v

X | COLUMN 2 - Lithostratigraphy Lithostrat =

Y | COLUMN 3 x| Chronostratigraphy |NOT SPECIFIED ~ |

Description |NOT SPECIFIED ¥ | Description |NOT SPECIFIED ¥ |

@ d [ ok |[ cancel |

The Index data file used here has no header, so the columns are selected by their number. The
Borehole Log Data file used here did contain headers, so these header names were used to
specify which column holds which data. Any columns not present in the data file, or not desired
for the import should be left as “NOT SPECIFIED”.
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Note the tick in the box Logs are interval based. It is important to tick this, where appropriate,
if the log data is really a range from the previous depth to the current depth, denoting one
horizon.

Once the borehole data has been loaded, it can be found under Geological Objects > Boreholes.
B Graunchog Destop ats T S T b

Session Interoperability Tools Geology Help

0S Open Data DTM 50m -

A Workspace | ] Codes| f Log View|

va

Workspace
= Geological Objects
IS Cross-Sections
A Croplines
(21> Boreholes
P o 8 Wensum_v5.bid (173 boreholes)
-/ Faults
C Fold Aves
- & Dip and Strike Measurements
7 Structure Contours
4 Modelled Objects
[ Geological Sequence
[B Reference Objects

av

Individual logs can be viewed, by expanding the + signs. Boreholes can also be shown in one
or more map windows or viewed using the Log Viewer. If boreholes are used to construct a
new line-of-section, they will also appear in the section window. When the project is saved the
borehole data will be saved to the XML data files for the project.
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8.2.7 Import Colours

Additional legend colours can be loaded using this import option. The default file type is a .dat
file and it should be tab-separated. The format is, as shown here i.e. [NAME RED GREEN
BLUE]:

:'mé\\\ | 7 il I p— ﬁ ingham.dat - Microsoft Excel E@g
JI/ Home Insert Page Layout Formulas Data Review View ® - o x
—"j & Calibri 2l . |A‘ Avl |§ = El ‘v/" = General . Fﬂ Conditional Formatting =~ = 3* Insert - E - ? ﬁ
- 53 {5 Format as Table - % Delete - || [8] ~ )
pa.Ste || R s < [E=E=EE - (8- % |80 15} cell styles - & Format - || &2 - Eilot:r&-( ng:ct&'

Clipboard ™ Font El Alignment El Number El Styles Cells Editing

H10 - (s | ¥
A B C D E F G H J K L M K

1 DTM 255 255 255 =

2 ALV 229 255 67

3 BSA 185 100 60

4 BRK 77 81 235

5 CCG 165 107 51

6 CFB 211 185 1

7 CFC 98 140 166

8 CK 115 255 115

9 DRFT 185 185 185

10 GCH 200 170 195 | _I

11 GLT 50 110 255

| 12 GSG 229 147 195
| 13 GFDU 229 147 195

14 GFDUA 229 147 195

A5 ST 77 21 JCC

M < ¥ | ingham_v1 <3 ol I [

Ready H@.@.@ = T—r 75

Once the file has been loaded, the following message is displayed:
F ™
Data Loaded ﬁ
The colours were loaded.
b

A GSI3D .gleg file, with the standard layout, can also be loaded directly using this import.
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8.2.8 Import GSI3D Projects

You can import GSI3D project files (*.GSIPR), legend files (*.GLEG) and stratigraphy files
(*.GVYS) via the GSI3D import menu. The importer may also work with certain versions of
other INSIGHT GmbH products, such as the SubSurface Viewer.

Interoperability > Import > GSI3D

If you need to import borehole data from GSI3D format data filesd (*.BID, *.BLG), use the
generic borehole import option.

Interoperability > Import > GSI3D > Borehole Data

When importing projesct (*.GSIPR), Groundhog gives you the option to auto-snap, where
possible. This will generate snap nodes where correlation lines meet, or are close by.
Groundhog allows you to specify a tolerance for the snapping, in metres. A value of 0.5m is a
good default value for projects which have been previously cleaned up in GSI3D.

Note that the GSIPR importer only imports linework, it does not bring in any TIN data, linked
shapefiles, or linked images etc. If you need to import these, use the individual import options
for these formats. For TIN meshes, first export from GSI3D and a GOCAD Tsurf file, which
can then be imported into Groundhog.

Because of the nature of GSI3D-style projects, imported croplines are likely to have portions
of project boundary incorporated into them. To clip these away, use the clipping capability of
Groundhog “Shapes” — refer to the section “Clipping Linework Using A Shape” within this
manual. If you do not have the project boundary available, consider importing the project TIN
as a GOCAD TSurf import, which will create a boundary object (Shape) that can be used for
the clipping.

8.3 EXPORT

8.3.1 Export Project To GSI3D Format

This export enables the currently loaded Groundhog Desktop workspace to a GSI3D v2013
format .gsipr file. On selecting this option, a Save Export to GSI13D Project File dialog box
allows the output destination and file name to be specified.

A dialogue box then offers three options for how the file is to be created:
Select Type of *.GSIPR Export Required {i-\q-]

0 Export Type
= Q) Export Current Groundhog Desktop Workspace 'As-Is' To New GSIPR File
Choose An Existing GSIFR File With Which To Merge The Groundhog Desktop Workspace, And Export Result To New GSIPR File
Choose A 'Loaded Project’ From Groundhog Desktop Workspace, Merging With Any Available S: Drive Data For The 'Project’, And Export Result To New GSIPR File

| OK || Cancel |

The first option creates a .gsipr file, containing only the information held within the loaded
data in Groundhog Desktop. This will mean that some project information, for example project
file names such as the .gvs file, will be missing from the .gsipr file and will need to be supplied
when the project is loaded into GSI3D.

Option 2 requests an existing .gsipr file to be specified using the Open Existing GSI3D Project
File dialog box. This will then merge some project information e.g. the .gvs file name and
location, with the Groundhog Desktop data to create a new file containing all this information.
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Option 3 — this option should be ignored for now, as it will only become relevant once the
Geological Object Store (GOS) is available;

Once the file has been created, the following message is displayed:

File Created ﬁ

[0] E\Eclipse Workspace\ModRocks\sample data\gb3d_project.gsipr successfully created

OK

b

8.3.2 Export Project To GOCAD Format

This option provides the Select A Folder To Export To dialog box, which enables a file
location to be specified. This export currently supports only the cross-sections. Map and
borehole are still in development.

One Pline (*.pl) format file is created for each Cross Section loaded into the current workspace.
These are placed in the location that has been specified. If files already exist in the given
location with the same names as the ones produced by this function, they are overwritten by
the new files.

At the moment this export only operates on the cross-section objects and not on the map
linework — this second feature is in development.
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9 APPENDIX A — Quick Start Guide

9.1 HELPDESK
Please email groundhog@bags.ac.uk for general assistance.

BGS offers training, custom software development, integration services and geological
consultancy services in relation to the use of the Groundhog Desktop software. For all
enquiries please contact groundhog@bgs.ac.uk

9.2 INSTALL & USE

Double-click setup.exe and follow the wizard, accepting all defaults. Start the software from
the Programs menu or from the desktop shortcut. When Groundhog starts you will see this
screen.

-, Select A Groundhog Workspace

Groundhog stores your global session resources in a folder called a Workspace.

Just use DEFAULT, or pick a custom workspace, and click OE to proceed.
*%% YOUR CURRENT DEFAULT FCLDER IS E:\WORKSPACE DEFAULT EXTERNAL ***
Ldvanced users: Click New to create a new (custom) Workspace.

For more details, please refer to the User Manual.

Workspace

\DEFAULT v

| ok || petete || dbnew |

Just click OK to get started. You do not need to create your own workspace at this stage, so
just leave DEFAULT selected. If you cannot see DEFAULT listed, please restart the software.
If it still does not appear, first try re-installing the software before contacting
groundhog@bgs.ac.uk for advice.

The user interface appears like this. Groundhog always starts up empty, expecting you to either
load an existing project or start a new one.
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Choose DTM and switch on topo map here

Open a new map window here
Load/save a project

start | A, Workspace | (] Codes | F Log View| g

Weh?he
‘Welcome 1§ BGS Groundhfig Desktop. Use the links below to help

Losang rpecs New map and log windows
et R ock codes are here appear here

Load a projekt

Viewing A Map
Open a new Bank map window

"*0bjects are here =

Open the data import screen

Cross-section windows
appear here

0% |View Error Messages|

9.3 MAPS
Open a new map window. Give it a name when prompted.

Session Interoperability Tools Geology Help

HOME | SETTINGS | DRAW | CALCULATE|

= 8] < | A

Scale to full extent.

[T : Map1 X {
[Ele © (op 5w N\ 4 B
Full extent : VMBD 1 Objects E
W Cross-Secti
W Croplines
W Boreholes

UK coastline and placenames appear, or if you are working in an empty workspace, the map
window will just be blank. You can configure your own outline map by setting up your own
workspace — refer to the Workspaces and Special Files sections of the main user manual.
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Map 1 X |

5 ® © 4@) stare M S N\ 4 [ cestecros

HP

o "
Z
T [

A |

i)
S
7 |abrdéen

PaRnde
rpurgh
]

o
nE™ 4 a0
S

ML

-astle-Upon-Tyne

To switch off the UK outline, un-check Boundary in the map window toolbar.

1

£d ) (& 4@)p sHare B S N £ [ ceate Cross—Eectio

This will switch the view to a generic grid overlay, with thicker black lines through the origin
[0,0]. Note that the grid cells switch size as you zoom in and out to assist with positioning of
data.

1 x|

52 ® @ 4@ sHeee M 5 N\ & [F create CrossSecton|[ ] Boundary |

UN-CHECK

CELL WIDTH

Hide grid completely using Show Local Grid checkbox in map window Settings panel.
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rf;\ E\ / |EH+ Create Cross-Section || Boundary
: 1 Objects| 1Settings |

Show Simplified Workspace Bound:
|| Show Elevations
[~] Show Simplified Croplines

’ Set Background Colour ]

Show map snaps

[ Snap croplines to faults ]
I Show Local Grid I

Navigate as-per google maps etc — i.e. hold left mouse button to pan, use scroll wheel to zoom.
IMPORTANT: If you have no mouse wheel, or your wheel is not reliable, consider replacing
your mouse as this will make Groundhog much easier to navigate.

Switch on standard UK topo basemap, if desired.

[ HOME| SETTINGS | DRAW | CALCULATE | DATABASES]

Capping Layer: |OS Open Data DTM 50m v | Basemap: ‘NONE v“ [] cache only

Map 1 xl

22 ® (& 4@) sHare Bl 5 N\ & [ create CrossSection

HP

pr
HT ﬂ_:

HW | HX HY HZ

[ ~ o L wic
Map appears. Note that it re-scales based on zoom level. When new maps are loading there
may be a slight delay (depending on speed of internet connection).

Ripen

Lancaster

sb SEY OFk TA
Blackpool Leeds
L] Preston L ecn: i ek o Kingston-Upon-Hull

Premton Leels King H”"\lnqt%
Wak efield
Doncaster
- Liverpoolliian cae i \
Livemp ool 5 1y ef Sheffield
-
Chesterfield
N " Lingoln
Ghester
‘Wrexham

52 i /- S

" "7 stoke-On‘rent ! ", Mottingham i
No tti ragl KelAhorth
Burton-on-T®nt
n
Leit g ) peterborouch
Newtown vVOoLY €T ar \FV!‘B-‘Y‘. g h . 4
2 Bin m.’_zl:rmlﬂ\g 2
~nmAGARDrdge

If working offline, zoom into the area you’ll be working on whilst you have an internet
connection to cache the map data, then check on Cache Only when working offline.
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ey v e uy e

| seTTINGS | pRAW | cALCULATE | DATABASES|

1g Layer: |OS Open Data DTM 50m ~ | Basemap: |OS_Open_Carto_2 « | [V

Note: The basemap is served from a 3rd party service via the internet. If you experience
difficulty accessing these maps this may be due to your organization’s IT policy or firewall
settings, or a change in the availability of the web service. In such cases, please refer to your
local network administrator for advice.

9.4 IMAGES

Images can be imported and, if geo-registered, viewed in the map window. Images can also be
interactively added to cross-section windows. You can import an image by browsing for a file,
or by dragging the file into the Groundhog window — you can also drag images off web pages
by dragging them into the Groundhog window.

To drag an image, drag the file icon from the desktop or folder, or drag the image from the
webpage, and release the mouse when hovering over the Groundhog window.

@ Groundhog Desktop GSIS - EMPTY workspace Example.gop Example.gep
Session Interoperability Tools Geology Help

{HOME || seTTIngs | DRaw | caLcuLaTE|

(e l8][<][a)E]

Start | A, Workspace | Cadas|

A

Welcome

Welcome to BGS Groundhog Desktop. Use the links
below to help you get started. ~ L‘ o]
e
|

Loading Projects
Load the sample project

Load a project

Viewing A Map

FS

Open a new blank map window

To import an image, select the import data tool.

[EB Groundhog Desktop GSIS - DEFA

Session Interoperability Tools Geology Help

HOME | SETTINGS | DRAW | CALCULATE|

& (8 [<]al

Highlight Images and click OK.
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@ Irmport Data @

Import images, including geo-registered images.

| ﬁ From Databases From Files I . From Web Services

Asdii Grid (*.ASC)

E Borehole Data
Images 1
% well Log Data {*.LAS)

2 =

In the option box that appears, click Single Image.

-

Data retrieval mode @

Which retrieval mode would you like to use?

Irnage Folder |

Browse for the required image on your computer. By default, this file chooser expects JPEG.
If your images are in PNG format, be sure to choose All Files in the Files of type dropdown to
make them visible.

Ef_:ﬂ Open Image File @

Look in: . Images - | T E-

 Single Image

-

I | Thurrock.jgw

&3‘# M Thurrock.jpg

RecentTtems || | Thurrock_geol._alljgw

|= Thurreck_gecl._all.jpg
! | Thurrock_geol.jgw

Desktop |=| Thurrock_gecl.jpg
E:
E
My Documents
File name: Thurrock.jpg Open
5 |
ua-k Files of type: | all Files - Cancel

The image will now appear under Reference Objects > Images in the tree.
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ﬂ A\, Workspace | B Codes | [ Log view|

Waorkspace

Eﬂ Geological Objects
EE Reference Objects I

‘ & Physical Properties
& Physical Constants
Grid Coverages
. Web Map Services
Dictionaries
: g Meshes
"1; Shapes

fﬁg Spatial Coverages

--. Paints

E}@ Images

. Th urrock.jpg [Geo-Registered]
If the image is geo-registered, to view the image in the map window, right click on it in the tree
and select View Image in Map. The image can be viewed in an existing map window (if
available) or in a new map window.

E}lEl Images
| L.Thurrock.ipa [Geo-Reqistered]
Preview Image

Change Image Co-ordinates

®  View Image In Map k Mew Map Window
]ﬂ Delete from Workspace

Window Mame @

Window Name
Map 1

-

ok || Cancel |

Zoom and pan the window to view the image. Access transparency slider via Right-Click >
Settings in the Other Objects list in the object panel to the right.

152



OR/15/046; Final 1.1 Last modified: 2017/07/17 09:31

Map 1 X
B2 @ © 4@ |sHare Bl % % & [ create cross Section [ Boundary[ | Slider =5

Map 1 Objects | Map 1 Settings

va

W Cross-Sections
¥ Croplines

7 Boreholes

W Faults

W Layers

. Other Objects

Showhide all:

Object Visible?
D Thurrock.jpg

| £/ Image: Thurrock.jpg / @

10 20 30 40 50 &0 70 80 90 100

Note: A GIS software application can be used to produce a geo-registered image, such as
the one shown above. For example, in ArcMap, use File > Export Map and make sure to
check on the world file option.

— ———
Q@ ©port Map 5]
Saven: |, hke - O @ &
- Name 2 Date modified Type
=y Dakha 01/02/201710:24  File folder
RecentPlaces ) perpycC 010220171102 File folder
s €A _Training 200220071537 File folder
fiyer 09/02/2017 08:54 File foider
Desktop GWievels 24/0220070958  File folder
. obsolete 09/12/200609:33  File folder
| =
Libraries
!
A
Computer
“w : ;
Network
Fie name G110 al joc] Y [sae ]
Save astype: :w;{(sirm - [ conca |
il -~ Options
General | Fomnat |
Reschtion 130 -
With 1452 portis
Heght m poiels
ArcMap Window

Images can also be displayed in a cross-section window and used as reference or to digitize
over. The following example uses an image taken from the Thurrock model using the BGS
online virtual cross-section tool.

http://www.bgs.ac.uk/services/3Dgeology/virtualBoreholeViewer.html

153


http://www.bgs.ac.uk/services/3Dgeology/virtualBoreholeViewer.html

OR/15/046; Final 1.1

Last modified: 2017/07/17 09:31

First, load the image into Groundhog, as described above. Right-click on the desired cross-
section entry in the tree and select Tools > Associate/Disassociate Image.

FREE ARt

Elﬂ Geclogical Objects
E Cross-5Sections
H H 51

..... An.r’ Cropl ®  View Cross-5ection

Rename Cross-Section

]

TO54

-

Associate/Disassociate Image

|

In the selection dialog, highlight the desired image, and click Associate.

| £:| Select Image

[ Associate

[ Disassociate H Cancel

oo H L7

The image appears in the cross-section view.

;
15 |
0 P//’\
L]
EIEREY A SN
s s
'H‘ ] Ches Setion basead an Thieeor s Hade
Ee
|
L [ | Legend
1
I Hade boand
A 1 R
I
z I
i i X
|
it !
1
[ i |
|
|
N 1 —
1
1
LI | |-

[FEEWERTS) ETN { gl

ELH]

T M "amats Deoalls
fhrsranan

T s Pl B ar

510Objects | 51 Settings
Correlated Units
All units |

51 Coverages | 51Images | 51 Grid

Images
Images
All Images

thurrock_syn_section....

Use the drag (top-left corner) and re-size (lower-right corner) handles (blue rectangles) to

position and scale the image.
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1ONNwe I o reo

VAl aAn g LA T

GAEYE, aoFEIE
Nt 177071 ‘Cross Secdon bascd on Thurrock Medcl
Legend
Made: Gromnd
{Varizbic cempesition)

|: Inlilled Ground
(varabic cempesition
Allucium

Ly, it and Fand)

Peat 1
(P=at}

Alluaum 1

(g, il camm! e |
Pent d

(Puall

Allursium 1

{clay, cilt and rand)

1 o - - n - - = -+ =
ial e - = 4 u -~ = 1 '
= = = - B ! o River Terrave Depusils
Lalanra f Ay s ar (sandy aravel!
Taplow Gravel Formatlon
iSandy gravel)
Ly ber
[ Semaly raved)
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Enter borehole data interactively, or import borehole data from a comma or tab-separated text
file. Groundhog cannot read spreadsheet formats directly, but the data can be entered into a
spreadsheet and then saved out as text files. The ordering and naming of the data columns is
flexible, an example format is shown below. Note that each row in this table is one interval of
data, and a complete borehole log is lilely to take up several rows.

ID X Y START Z LITHOLOGY | TOP | BASE
1 Borehole

This is 1 BH_1 245698 105669 27.8 SAND 0 12.5 Interval
Borehole

BH_1 245698 105669 27.8 SILT 125 | 27.2

BH 2 250558 115557 354 MADE 0 19.4

GROUND
BH 2 250558 115557 354 CLAY 19.4 | 22.9

Typically, the records entered into this spreadsheet are input from driller’s logs. Good examples
of these can be found on the BGS Geology of Britain Viewer (web search for “Geology of
Britain Viewer”) using the Borehole Scans theme. The map interface allows the records to be
explored and hyperlinks from each location allow access to the scanned driller’s log.

@ Geology of Britain views X

C | ® mapapps.bgs.ac.uk/geclogyofbritain/home.htmi

=~

L British
==3) Geological Survey

N5/  NATURAL ENVIRONMENT RESEARCH COUNCIL

TFAETFAn TAsmr e T As e S AETIrAReT T AT IE aTA

Geology of Britain viewer

w — — 1aorNeErrzZy TIASTNEZO4D el
=1 Lenn
It ) D‘ Botehols TQSTNET74 L @ @ ¥
@) Scans Westy,. TOSTNE20 j:
Hogy 705 Parr Clo
ay o
Borehole Scans
a
. . STNE332 TOSTNET345 %
Click on a borehole to view S— 3 S | LQONC /90 M
scan. TQSTNE338 2 TQSTNET36TOS7NET35 Mayf
v Borehole results ) &
. 4 & Parn,
vaifley
Borehole depth
© TQ57NE1052 — TUNNEL CEMENT CO, NO 2 QUARRY %
@ 0-10m 2 NORTH LAKE L.
- 558300,178400 Depth unknown oA
O 10 - 30m o Sc lable ?,
~NETNER?R Vi = t050 2
® 30m+ L TOSMNES 3! 9 v 822 s
® Unknown Frogmore' A
" Ined | UONEDT
@ Confidential e N T asMER20r0s7NE 823 t Thurrock
or Restricted ® e
[ A125)
More on boreholes L i 2
TOSTNET498 ¢ srwell Way TOSTNE1701 TOSTNE1636 %
TORTNF3?R ('\T QATNE329 TOA7NE1 ,3‘5,.3 TOS7NE1705 ; ‘l;
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Example scanned driller’s log.

Site Barshole

Briﬁlsh jeal Su Number
Geclogi rvey CTRL GI DATA - Entire NDATA19 data sei
..................... ® ' SAT7709
Boring Method Dlameter Ground Level (mOD)| Client b
Ul r
Cable Percussion 1.08 UR/LCE lesus 1
Location Dates Engineer Sheet
30/04/1987
557954 E 176959 N RLE 12
at Depth H
Dﬂmh Sample / Tesis %ﬁ?q B‘m’ﬂ Fleld Records ms iﬁ“" Description Lagend g
E } CONCRETE
E o (0:22) -
0.86 = 0.22 | Firm to stiff brown sandy gravelly CLAY with some cobbles.
. (0.28) | (MADE GROUND - CLA' ]
058 050
[  (0.35) | Medium dense white angular to subangular GRAVEL of
E chalk. (MADE GROUND - GRAVEL) R
sE_ o —
o2 - 088 Firm to stiff brown uam:?‘gmvs CLAY with some cobbles
= and occasional bricks brick fragments. (MADE
= GROUND - CLAY)
1.50-1.95 ut 70 blows e
£ (.es)
2.00-2.00 E
2.00-2. us 40 blows =
2.50-250 D4 1.42 f 250 | Softbrown sn%rm{ gravelly GLAY with occasional laminae
2.50-2.95 us 30 blows e of black organic silt. (ALLUVIUM - CLAY)
3.00-3.00 D6 £ (.00
3.00-3.45 uz 30 blows £
3.60-3.50 D8 - 242 350 Spuré?} brown fibrous PEAT with occasional thin bands of
8.50-3.95 us 10 blows E soft clay. (ALLUVIUM - PEAT)
400-400 | D10 £
4.00-4.30 Bi4 =
00-4.45 Ui 15 blows E v
4.50-4.50 D12 E 1

9.5.1 Entering Borehole Data Interactively
Click the Create a new borehole object link in the Welcome screen.

Start | ﬁ\ Workspace | Codes|

Welcome

Welcome to BGS Groundhog Desktop. Use the links below to
help you get started.

Loading Projects

Load the sample project

Load a project

Viewing A Map

Cpen a new blank map window
Importing Data

Open the data import screen

Entering Borehole Data

Create a new borehole object

Creating Cross-Sections

Create a new cross-section object

Enter as much information as you wish into the collar data dialog, such as a name, [X,Y]
position, start elevation, etc. If you do not have this information, just click OK to accept the
defaults (you can edit these values at any time later on).
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E Borehole Collar

538

< Generate ID |

| < << Set from Model Cap |

Mame BH_123
D UNSPECIFIED | <<
14 0.0
i 0.0
Start 12.7
ok | [ cancel

Last modified: 2017/07/17 09:31

Select a template. Groundhog includes a basic template, but you can also design your own —

refer to the log template section of the main user manual for details.

e

Select Template @
'g' Select Template
- ;Bamc -
’ oK ]| Cancel |

-

The borehole log will be displayed and can be worked on. By default the log for the borehole
will be allocated a 1m interval of SAND as an initial state, which can then be edited, using the
right-click options, as required. These log editing options are also available by right-clicking

on the log intervals in the main object tre

LOG WINDOW -BHEH_123 = |

€.

BBk D E [ Fraesw ®

BH_123

Page 1 of 1 10-07-2017

DEPTH
METRES Geology

LITHOLOGY

A
e SaMD

E Page Setup
E Interval Track *
ﬂ% Edit Termplate

Edit Interval [0.0m to 1.0m]
Insert Interval Above

Insert Interval Below
Insert Interval Within
Delete Interval
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9-(} Boreholes

E{E(:)- Default Borehole Set (1 boreholes)

2] attributes

E-Cr (x1) -1 BH_123

-2 attributes

Geometry [1 vertex]

=-f GEoLoGY [L0G:LoG]

5 0.0 to 1.0m _[LITHOLOGY = SANDI

/< Dip and Azimuth Measurements
E‘C Structure Contours

.4I* Modelled Objects

E Geological Sequence

/ Fault Traces & Tools ¥ Set Attribute
&4 Unconformities Edit Interval
~._ Fold Axes BT |tnsert Interval Above

&L
Er

Insert Interval Below

Insert Interval Within

]I' Delete Interval

Build up the log by adding intervals by depth.

LOG WINDOW -BHEBH_123 |

B i By & B = racesetn (0 0
BH_123
Page 1 of 1 10-07-2017
i METRES Geology LITHOLOGY
SAND
_x?":e"“::":e"*? = Page Setup
E Interval Track * Edit Interval [0.0m to 1.0m]
20— ﬂ&l Edit Template Insert Interval Above
h Insert Interval Within
Delete Interval
4.0 —

Interval Properties

Top/base depths [5.5m thick]

Top (m): 1,000 = ftfin
Base (m): 6.500 ftfin
Thickness (m): 5.500 = ftfin

Interval Attributes

LITHOLOGY -= GRAVELl

- [ Lookup ] [ Large Textbox

Add/Delete Attribute

[ Delete interval H oK H Cancel ]
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BH_123

Page 1 af 1 10-07-2017

DEPTH

METRES Geology LITHCLOGEY

=% SanD

GRAYEL

9.5.2 Importing Borehole Data From a File

Import the borehole data from the delimited text file.

HOME | SETTINGS | DRAW | CALCULATE|

=8| < =

&

@ Irmport Data

bid) .

=

Import borehole data from a delimited text file (*.csv, #*.dat, *.txt, *.

From Files

Asdii Grid (= ASC)

| E Borehole Data 1

Images

% Well Log Data (=.LAS)

2=

Last modified: 2017/07/17 09:31

Browse for data file(s). If collar data and log data are in separate files, browse for the collar file
in the left-hand panel, and browse for the log file in the right-hand panel. If all data is in a
single file, pick the same file in both panels. Once loaded, use the drop-down controls to map

each field to the appropriate data column.
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ﬂ Import Borehole Data IEI
If all your data iz in one file, load the same file into both panels.
Borehole Index/Collar Borehole Log Data
Wi\ScratchhkeEA_Training\10 Training Boreholes. bt wi'\Scratchhke\EA_Training\10 Training Boreholes. txt
Borehole ID D - Borehole ID NOT SPECIFIED -
Name NOT SPECIFIED v Marker Depth NOT SPECIFIED v
Collar Height | START_HEIGHT v Lithology NOT SPECIFIED v
X |NOT SPECIFIED - Lithostratigraphy NOT SPECIFIED v
MOT SPECIFIED -
¥ BORE_NAME Chronostratigraphy MOT SPECIFIED -
LOG_MNAME = - .
. 1D - r 1
Description _ — Description .NDT SPECIFIED -
'
START _HEIGHT
DRILLED_DEFTH ~ [rterval based

9.5.3 View boreholes in map.

m X
i ® © o sHare I

i

# Workspace | 3] Codes | H Log View|

‘Waorkspace -
EI{EH Geological Objects R'CI ICk
- Cross-Sections . b
/'V Croplines g 8
[=<> Boreholes ol n R e
E}--(:)-?},:: File Load: File Load: Database DownloRd €NRT22-02.9017 11:41:22 /10 harnal £ £ , i

<» (x2) 909277 [QS_RT_NUMB_BSUFF:T{ T Filter Dataset Y I | e el

> [x3) 909282 [QS_RT_NUMB_BSUFF:T( B Interoperability D TQ5777

> (x2) 909284 [Q5_RT_NUMB_BSUFF:T( , Tools 4 i

< (¥2) 909306 [QS_RT_NUMB_BSUFF:T( Re-name Dataset
< ("Ei 909418 [QS_RT_NUMB_BSUFF:Ti @  vjjew All Boreholes In Map Windaw... New Map Window

)
)
)

(> (»3) 909893 [QS_RT_NUME_BSUFF:T(3/NE_BI_9US_] LUNDUN WEST THU
53) 909978 [QS_RT_NUMB_BSUFF:TQS7ME_BJ_094_.] DARTFORD TUNNEL

m

x1) 15620760 [QS_RT_NUMB_BSUFF:TQ57NE_B]_1304_.] CHANNEL TUNNE ]

[ (x1) 15620768 [QS_RT_NUMB_BSUFF:TQ57NE_B]_1311_.] CHANNEL TUNNE = West
[E-G> (x4) 16088226 [QS_RT_NUMB_BSUFF:TQS7NE_B]_1510_.] THAMES TIDAL G
- # Fault Traces L x
e

Hold shift key down, and mouse over borehole locations to preview any available log(s).

m
B (3 (= 4®)p SHAPE B % & & [ Create Cross-Section [¥] Boundat

T

¥ HE e
i = #

15620768 CHANMEL TUNMEL RAIL LINK SA353D\
J5E-GE-

o e i

TR v
t

TR5777 Btou [ S TOSERT

g

A2SELLL \West Tawrrock Marshes

9.5.4 View borehole log

Right-click on a borehole object in the tree or in the map > View In Log Window. If the
borehole has a geology log it will be displayed in the selected template, but if not you will be
prompted to create a new one which can then be edited interactively.
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9.6 GRIDLAYERS

Elevation data is used to generate terrain profiles for cross-section drawing, and also to display
reference layers such as a groundwater level. Elevation grids can be imported from ESRI grid
files in their non-proprietary ASCII form.

https://en.wikipedia.org/wiki/Esri grid

These files can be prepared using a GIS, for example using ESRI ArcToolbox Raster to ASCI|I
function.

HOME | SETTINGS | DRAW | CALCULATE|

=8¢ ]|em) @)

@ Import Data @

Import raster grid data from an ESRI-format ASCII grid file.

From Files

Asdii Grid (%.A5C) 1

E Borehole Data

Images

%, Vel Log Data (*.LAS)

2 |Goefog=]

Choose the file that is required. Upon import, Groundhog will automatically converted the
ASCI]I file into proprietary Groundhog binary format to enable more efficient querying. Please
note this conversion may take a few moments. Imported grids appear in the tree under Grid
Coverages and Modelled Objects.
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a
1

A Workspace Codes | H Log View|

Workspace

=+ Geological Objects
-- Cross-Sections

/\1 Croplines
<> Boreholes

-/ Fault Traces

L Fold Axes

A Dip and Azimuth Measurements
£33 Structure Contours
Modellad Ohis -t
“-[HH Geological Sequence
=B Reference Objects
& Physical Properties
& Physical Constants
i Grid Coverages
@ Web Map Services
(-] Dictionaries
& Meshes
[\ Shapes
-G Spatial Coverages
[+- @ Points
- 1mages

AMPLE.obgrid [50.0m] - MODEL CA

If the grid data is a digital elevation or terrain model to be used for generating cross-section
profiles you must set it as the Model Cap. This can be done via Right-click > Set as ‘Model
Cap’ on the grid object in the tree, or by selecting it in the Capping Layer drop-down in the
main Settings tab.

[=F-i2:2 Grid Coverages

@ 05 Open Data OTM SAMPLE . obarid [50.0m]

--[2] tq57ne_asci [2.0m]
E}-. Web Map 5 Set Az 'Model Cap’

&+ Dictionaries

! Meshes
Or...

EEH Groundhog Desktop GSIS - DEFAULT workspace
Session Interoperability Tools Geclogy Help

HOME | SETTINGS | DRAW | CALCULATE |

Profile Mode Count: | 100 + |[Capping Layer: -~ |B

05 Open Data OTM SAMPLE. obarid
tq57ne_asdii

The first time a cross-section is displayed, if it does not have a topographic profile, one will be
auto-generated from the Model Cap layer. If no Model Cap layer is available you will be
prompted to generate a fixed elevation topographic profile which can be edited to shape as
desired.
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Mo Capping Layer Detected @

Cannot generate cross-section capping layer as no

capping layer grid is set in the session.

Would you like to generate a cap at a fixed
elevation instead?

(The line will be editable within the cross-section).

o Yes ][ bo |

Set the desired elevation, in this case 100m AOD (0 being sea-level).

i "

Elevation @

Absolute Elevation (metres)
100

| ok || cancel |

Editing the topographic profile.

dsfs =
Vertical Exaggeration| 1.0 - [E-C] @ E;l l’§% E’\ SHAPE - E Undo Redo

Profile source: Digitized

310

34

Any cross-section with existing terrain profiles that need replacing (for example if an updated
topographic grid is made available) can also be updated manually by clicking on settings and
update profile within the cross-section view.

=
=
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9.7 DISPLAY A REFERENCE SURFACE WITHIN A CROSS-SECTION

A reference surface, such as a groundwater level, can be imported as an ASCI| file, as described
above. It will then be available to display within any section within its boundaries, by clicking
on the Grids tab within the Cross-section window settings area. Check it on to display, and use
Right-Click > Settings to set a colour for the line in the cross-section.

EA_Trainingl * |EA_tra\nmg_2 X‘
Vertical Exaggeration 10.0 v B9 () (=) % ' PEAT-P I:' Undo Redo =B
Profile source: tqs7ne_ascii : EA Traininal Setting
Groundwater level EA-Trainna} Objects
Correlated Units -
All units v
. TQDQQT 509418 009284 Tgngzw f% 15620760 / B pea ll
W’ = g@z
ﬂc
. :
%E [®us F K Z 1 Ev
vE o ' = i v
a o o 1 i
El = = 2 E
o Ig @ @ E S|cHK
™ s s I”i CHLK -
CHLK
EA_Trainingl Images
EA Traininal Coverage:
CHLK EA_Trainingl Grids
L | Grids -
o) Grids
All Grids L
tg57ne_ascii T
roundwa... | [v

9.8 DRAW
Use Groundhog to draw geological cross-sections. You can construct a new cross-section from
the welcome screen, or in a map window.

A cross-section constructed from the welcome screen will not be spatially referenced, but is a
quick way to draw a cross-section where the map location is unimportant. Click the Create a

new cross-section object link.
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start | A workspace | [3] Codes|

Welcome

Welcome to BGS Groundhog Deskiop. Use the links below to
help you get started.

Loading Projects
Load the sample project
Load a project

Viewing A Map

Open a new blank map window

Importing Data

Open the data import screen

Entering Borehole Data

Create a new borehole object

Creating Cross-Sections

Create a new cross-section object I

Enter a name

[ Mew Cross-Section Mame @ﬁ
Mame
Section .ﬁ.|
’ QK ] [ Cancel ]

Specify the length (meters) of the new cross-section

Length of cross-section (m) @

| ok || Concel |

The blank cross-section will be displayed with a ground level at Om which can be edited.
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Section A =

Vertical Exaggeration| 1.0 - [x] @ @ g\? g'\ SHAPE - |E| Undo Redo

To create a new cross-section in a map window, click Create Cross-Section. Enter a name.
Single click in map to add points to the section, single click on boreholes to include them in
the section.

m ><|
B2 (& (=) 4®p |sHAPE | RSN/ IE&HJ' Create Cross-Section

e

[
- g

14
".? SR
s "

Click Finish Cross-Section to complete the cross-section and to exit cross-section building
mode.

m X
5 ® (O (@) sHAPE SN 2 ﬁnnishc Section]¥] Boundary

Ts777 =< 5 TR

Cepe
west Taurrack Marshes

lwole to include in

Q5676 S 4

TOS776 -l

section

Right-click on line of section in map > View Cross-Section. Section opens in new section
window. DTM profile is loaded automatically (slight delay). Navigate as-per map (left button
to pan, mouse wheel to zoom).
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va

aw

EA_Trainingl =

Vertical Exaggeration 10.0  + B4 (3) (2) &, B SHAPE Ml undo Redo
Profile source: OS Open Data DTH SAMPLE.obgrid

o aseers Hfa s (Ronose ﬁ@zn?ﬁm
T il \ ]
= T =
P i u u

g b 5"
cF 3| czp g 5]
= E =
3 S FC
f2 1§ 8 Nc
| vs = sV
¥S
s — v5
CHLK
CHLK |
CHLK
CHLK ]
CHLK

Wi 329.00 Z: 8.00 X: 557574.86 Y: 177030.00

As can be seen above, some borehole start heights are either missing or incorrect. There are a
few options here. Firstly, click on the Borehole options button in the settings tab:

: EA Traininal Obiect:
EA_Trainingl Settings

Set Background Colour
Show snaps
[] Freeze Profile
[] Show palygon borders
09277 Show polygons
-
» © Snap
Trim
[ == update profiles_|
2 Create fixed elevation p
Simplify profiles
Check geological sequence
Animate

Show/Hide Cropline Markers

e

PC

Buue s w3

LE
w

Showy/Hide Structure Contour:

e

Add Structure Contours To Pri

Export to SVG

Choose the appropriate option for your boreholes.
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|

|£ ] Borehole Options i SE— .

)

Borehole Width: 20>

Textures required?

Borehole labels required?

Showy strat instead of lith? [ |

Collar height 'use collar heights from log data v

Transparency % Use collar heights from log data -
Use profile elevation for missing collar heights Swi

U Use profile elevation for all collar heights

0 1020 3040 50 6070 8090100

l Apply ” Cancel l

Alternatively, edit the borehole height from the object tree.

5
.

start| “\, Workspace | (] Codes | [ Log View|

av

Workspace
(= Geological Objects
Cross-Sections

R-Click

@ [INTERFRETER:RT Create New Log
[~ (x1) 909282 [Qs_RT_| ®  View In Porcupine Document >

>
EA_Trainingl %

Vertical Exaggeration 10.0 v £0 (0 O &

A croplines

(< Borehales
E‘o;:; File Logd; Flle Load: Database Download SOBI 23-02-2017 11:41:23 (10 bore|
B4 () 969277 [Qs_RT | UNTER
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Edit borehole details.
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9.9 DRAWING GEOLOGICAL LINES

You can draw geological lines in map and cross-section. First, decide what names these lines
will have, for example layer/formation names or simple lithological names. Layer names are
stored in the rock code library, and Groundhog ships with a pre-loaded list of basic lithological
codes, but you can also add your own. BGS layer names are typically shortened codes, rather
than full descriptive names. You can also set colours for the layers as Red/Green/Blue values
in the range 0-255. Here are examples from the simple lithological scheme used in various
examples within this manual.

Any drawing codes that you want to use which do not already exist in the rock code library
can be added using the Add Code button in the Codes panel.

Smrtl r<\ Wurkspar_e| Codes |
Rock Codes

Rock Code Library

[ Add Code H Add Colour ][ Save Codes

Search: [ Recent ][ All ]

Bl  BOULDERS

B cHAax

Add code dialog allows entry of code, description, and selection of a colour.

= B e

Code PEAT-P

Description |[PEAT - PEAT

Colour [R G B] (102510

Digitizing tools and related settings are in the toolbar of cross-section and map windows.
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By default, the active drawing code is a generic attribute of “SHAPE”. So, before drawing
geological linework, choose a rock code for drawing with by clicking on its entry in the Codes
panel. This sets it as the active drawing code in all windows.

tartl ’\Wurkspa:el [| Codes |

a

Map 1 X | LOG WINDOW - BH Borehole 4 x|

tock Codes
Rock Code Library

[ Add Code ” Add Colour ” Save Codes H Save Colours ]

Search:

=]
=
=
5]
=
EA

BOULDERS
CHALK

CLAY

COBBLES
GRAVEL
LIMESTOMNE
MADE GROUND

B

SAND

SANDSTONE

SILT

B3  mubsTone :

Lines

Fault
Profile

Shape

H OO qoppEa

- (k E\ I E‘ B*Creab&crosssacﬁun

X: 631237.71 Y: 29
aw
Section A >
Vertical Exaggeration| 10.0  ~ B4 (#) (=) B, B PEAT \- [E undo Rede
Profile source: Digitized
4
i PEAT |
SAND @
w
MUDSTOHE a
MUDSTGNE 5
w

CHALK

Choose a drawing tool button. Pen = left click and hold, drag to draw, release button to finish
line. Digitizer = single click to add points, double-click to finish line.

Draw a line into a map or cross-section. When you have finished drawing the line, make sure
to click the drawing tool button again to de-activate the drawing mode.
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In cross-section, lines can be snapped together to create a colour-flooded graphic. Single-click
on line to make active, drag end nodes to edge of section and up to terrain profile to “snap”.
Section colours up.

Section A |

Vertical Exaggeration 20.0 - [}C] @ @ % §\ PEAT - Undo Redo

Profile source: Digitized

Sis

=
PEAT
-3
SAMEr
e &'
o 2
=4 &
a )
E (&3]
M IS TOMF
Section A
Vertical Exaggeration| 20.0 - [X] @ Gl % % PEAT - Undo Redo '

Profile source: Digitized

£ utioag

MUDSTOME

9.10 SAVE PROJECT
Click save button and enter a file name. Groundhog projects have file extension .gop.
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10 Appendix B — System Configuration

This appendix contains detailed information about certain system configuration options.

10.1 PROXY SETTINGS

Certain Groundhog functions may rely on an internet connection, for example to access web
map services. However, local network configurations, such as those controlled by your
organizations IT policy, can block this access. Often in these cases a proxy server is used as a
go-between for security purposes. You can configure Groundhog to use your local network
proxy server settings. Try this if you experience any problems accessing online data services
from within Groundhog, such as web maps not appearing.

To set proxy settings for the duration of your Groundhog session, choose Session > Proxy
Settings. Enter the proxy server configuration for your local network (ask your local IT
administrator if you do not know what these settings should be for your network), or check Use
default system settings for Groundhog to attempt to detect the settings automatically.

| £ Prowy Settings @
HOST 123.45.567.89|
PORT 1234

IUse default system settings

| oK || Cancel |

To set proxy settings permanently currently requires a manual configuration within the
software install directory (Usually C:\Program Files\BGS Groundhog Desktop\). Create a file
in here named ProxySettings.txt with the settings specified in the following format (tab-
separated, two lines).

PROXY HOST 123.45.67.89
PROXY PORT 1234

After making any change to the proxy settings make sure to re-start Groundhog for the changes
to take effect.
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