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The Objective

* To provide an online/offline, flexible, free and open-
source field logging solution that would replicate or
exceed the features and functionality provided by
current off the shelf solutions.

* The solution would have to be user friendly,
customisable, and include extensive data quality
checks and constraints to ensure clean and usable
data.

* The solution must seamlessly integrate with existing
geological databases for the purposes of import,
export and library table management.

* Test if the solution is QField (and tablet) compatible.
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Create Geopackage and Layers

* Create a Geopackage. ——— -

- ._Iﬁ' collar

* Create your layers (or drag and drop files) b | o collar

and save them to the geopackage. = survey

. ) . == lookups
* Collartable is spatial, rest non-spatial. - [v| [ downhole_logging
. = lithology
* Group tables to your liking. = E..t;,.;.mn
, : & |

* Save Project to Geopackage (pick CRS). = ,':'E'i':f:' °
 Everything is now contained in a single file, [ ¥ g g;::‘f;“e': ~sampling

€asy to COopy and share! - ';' Google Satellite
* Add any basemaps or additional layers you

find useful.
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Create the Layer Relationships

* Create relationships between the tables within the Project.
* Define your parent child relationships (think foreign keys).

[

* Relationship strength:

Name = Referenced Layer Referenced Field(s) Referencing Layer Referencing Fielc
M H collar_alteration  collar hole_id alteration hole_id
AS S O C I ate d ( l I n k) O r collar_lithology collar hole_id lithology hole_id
. collar_minerals collar hole_id minerals hole_id
C O m p O S Itl O n (C a S C a d e collar_samples collar hole_id samples hole_id

collar_survey collar hole_id survey hole_id

d l t ) \ﬁe-.n.'Settings collar_veins collar hole_id veins hole_id
eletle).

Ty
& CRs

- (2 Add Relation >,
* Repeat for all downhole " €3 Transtormations ) o -
Generated automatically
ta b le S . MName collar_alteration
Relationship strength | Association -

Layer and fields mapping

Data Sources

- Referenced (parent) Referencing (child) Ef
" =F=| Relations Layer collar « | 5 alteration
Variables Field 1| abc hole_id = | ab< hole id

m Bl 2-roc




Setup Forms for each Laye
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* Adjust form layout
using combination of
Tab, Group Box or Row
options.

Drag and Drop Designer

= available Widgets
~ Felds
123 fid
abe hole_id
1.2 easting
1.2 northing
12
1.2 total_depth
abc hole_type
abc prospect
date_started
date_completed
abc resp_person
abc program_id
abe |ease_id
abc pow_id
abc hole_status
abe survey_method
~ Relations
collar_alteration
collar_lithology
collar_minerals
collar_samples

* Drop and drag fields on
to relevant sections.

« Control visibility or B
collapse sections i
based on custom
expressions (field
values etc.). -

Form Layout
- collar information
- collar
hole_id
hole_type
total_depth
easting
northing
rl
date_started
date_completed
resp_person
hole_status
prospect
survey_method
lease_id
pow_id
program_id
= survey

collar_survey

~ downhole logging

~ lithology
collar_lithology

~ alteration
collar_alteration

~ minerals
collar_minerals

~ veins
collar_veins

= downhole sampling
= samples

collar_samples

&

V| Show label
Title collar
Type Group Box
Columns 3
Size

Horizontal stretch

Vertical stretch

v Control Visibility by Expression

Collapsed
v Control Collapsed by Expression

w Style
Background coler

» Override Label Color
> Override Label Font

# | Show Form on Add Feature (global settings) ~
=
a |
Default =
Default =
oK Cancel Apply Help




Setup Data Entry Fields

October 2025

* Forms can contain different
widget types (dependent on
underlying data type).

* Value relation widget allows you
to reference a library table.

* Change fonts and colours to
identify required fields and guide
the user.

e Use aliases where field names
are long or confusing.

v Widget Type
Value Relation

Select layer, key column and value column
Layer = lookups
Key column abc yalue_name
Value column abe value_desc
v Order by value
Group column

Display group name
Description abe field_name

Allow NULL value

Binary (BLOB)
Checkbox

Classification

Use completer |v| Only match from the beginning of the string ange

Allow multiple selections
Mumber of columns | 1
Filter expression | £

"table_name" = 'lithology' AND "field_name" = 'lith1_code'
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Library Lookups

* Value relation widgets allow ©RE o0 e EUAYESP EEWE E QS
forms to reference another layer. T
2 lithology reg Regolith Undifferentiated lithl_code reg (Regolith ...
o U S e th e fl lte r exp re S S I O n I n th e 3 |lithology rsl Lower Saprolite lithl_code rsl (Lower Sa...
Attributes form for each value e o —
relation widget to restrict the momce__op chiok_|om Gy
d rO p d OW n O pti O n S . ] 8 lithology rsu Upper Saprolite Iithl:code rsu (Upper Sa...
9 lithology fp Felsic Porphyry lithl_code fp (Felsic Porp...
1 LI b ra ry ta b le C a n Sto re t h e key 10 lithology rgvl residual gravel lithl_code rgvl (residual ...
Va lu e S p lu S a d e S C ri pti O n to 11 lithology adc Adcumulate lithl_texture adc (Adcumul...

assist the user or improve sorting | """
I I er expression | &
and filtering etc. ALETE

"table_name" = 'lithology' AND "field_name" = 'lith1_code'




Advanced Geopackage Setup

 Geopackages are SQLite
databases.

* There are limitations to what
modifications can be made in QGIS
(once the table has been created).

* More options are available using
SQLiteStudio software.

* Users can change data type, field
order, field length etc.

* ODBC to SQLite is an option for
simple connectivity.

October 2025

£ 50liteStudio (3.4.17) - [lithclogy (magilog)]

# 8 R EE BELD® A

Databases

W

o] G2 @ X &8 LB DS &
& X  Structure Data Constraints Indexes  Triggers DDL
Fiter by name B oOiENO0O0 4«6 KX
= il S0Lite 3
- T-ag'll'lantlg:e(s ?zé]e ) magilog Table name: lithology [:

¥ | alteration Primary Foreign .

— Mame Data type Unique Check
> ) collar Key Key
> |7 gpkg_contents 7 lith1_texture TEXT
> L= gpkg_extensions 8 lith1_structure TEXT
> kg_geometry_columns

— gPEg_geomeny_ 9 Ithistuctint  TEXT
» ] gpkg_metadata
» 7] gpkg_metadata_reference 10 lith1_grainsize TEXT
> |[7] gpkg_ogr_contents 11 lith1_pct REAL
> L gpkg_spatial_ref_sys 12 lithl_weathering  TEXT
> | gpkg_tile_matrix )
> |[7] gpkg_tile_matrix_set 13 lith1_reg_ovpt TEXT | " " || |
» i lithology 14 lith1_cxidation TEXT
> [ lookups 15 lithl_colour_tone  TEXT
> B mi I

= ml.nera S. 16 lith1_colourl TEXT
» || qgis_projects
> [y rtree_collar_geom (virtual) = i

. - - T I

> [ rtree_collar_geom_node 5 I -F < E
> I rtree_collar_geom_parent Type MName
> 7] rtree_collar_geom_rowid
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Create Checks and Constraints

* Constraints can be enforced or just
ISsue warnings.

* Some examples are: R
/lldipu — _90 AND "dip" <= 90, v| Mot null Enfarce not null constraint

Unique Enforce unigue constraint

/IIO rig_aZi m uth 1" >= O AN D IIO rig_aZi 1" < 360 Exprassion “from_m" >= 0 AND "from_m" <= attribute(get _feature(collar’, ‘hole_ €3 ~ | £

Expression description |From depth must be non-negative and = hole total depth

v'lith2_code is null OR lith1_code != B S
lith2_code v Defaults

Default value | coalesce(maximum("to_m", group_by:="hole_id"),0) €| £

v'"to_m" > "from_m" AND "to_m" >= 0 AND Fravew 2
||t0—m n <= attri b ute(get_featu re('CO lla r|’ & Using fields in a default value expression only works if "Apply default value on update" is checked.
'‘hole_id', "hole_id"), 'total_depth’)

* Remember case sensitivity!

Apply default value on update



Let’s go Logging
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* User can select the formor a
datasheet data entry layout.

* Data entry errors are
highlighted with error or
warning messages.

e Holes or downhole intervals
selected via the list boxes on
the left.

* Setup conditional formatting
to assist logging or identify
potential issues.

& collar — Featu = (]
J 2] =T E S P P E E e
£ Expr .
Ot collar information downhale logging downhole sampling
s
O te w lithology
g e collar_lithology
te:
[ tes / [} T
[ te £, Expression - v Lithology
[ te
O te ¥ Interval
O te fi to.m hole_id
O te 23
O te
O te w Lith1
[ te lith1_code |reg (Reg ~ | + lith2_code | rsl (Lt = | lith1_texture | adc (Adct ~ lith1_structure | (no select =
g te lith1_struct lithl_grainsize | cg (Co = lith1_pct |NULL lith1_weathering | fr (freshr ~
te
lith1_reg_ovpt |NULL lith1_oxidation | fr (Fre: ~ lith1_colour_tone NULL lithl_colourl NULL
¥ Lith:
I lith2_grainsize | (no s ~ lith2_pct |MULL
v |Ithﬂ|ﬂg}" lith2_oxidation | (no s = lith2_colour_tone |NULL
collar_lithology
hole_id from_m = to_m lithl_code
<« <> p 1 |test001 o 9.8 reg (Regolith Undifferentiated) /1
_ShonAlre 2| test001 9.8 15.2 mb (Basalt)
3 | test001 15.2 23.1 reg (Regolith Undifferentiated)  rsl
4| test001 23.1 45.8 rgvl (residual gravel) rsi
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Actions

a Description Short Title
i omomian | |
Python Export tables from qgis.cor... Canvas, Feature
° L3 Edit Action
* Actions (think macros) - perform tasks o
Type Python = Capture output

Description | Check Overlaps

or advanced functionality on demand

Short Name |Leave empty to use only icon

D OBEBE- B A ey e

to streamline or automate your -
workflows.
* Can run python scripts (meaning

b@:‘:

possibilities virtually unlimited!) '

The action text defines what happens if the action is triggered.

The content depends on the type.

For the type Python the content should be Python code, if the action is triggered from a button widget
embedded in a drag and drop designer form, the form instance is exposed to Python as the form variable.
For other types it should be a

1 from ggis.core

RN |

* Actions in this example:
v Export all tables to csv’s with hole ID

prefix and date suffix for a selected hole B N e Pher st oo
ID. .ﬁ il expr.=. tho
v Check for overlapping intervals in all e 6)(_uer
tables. iz o RS-
O 0K Cancel Help

v'Create samples with automated QAQC i "
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View your Logging on Drill Trace

* Use the Geoscience plugin to

desurvey the hole and plot P!
downhole logging. 152,23 1. reg
2351745'85rgvl
* Display the drill trace (dotted ot
yellow line) to show where no %72 510301
lOgglng exists. \99:3-_122.5_rsu
* Dip and azi can be planned e

from the collar table.
* Check sections while you log.

* View the trace in 3D alongside
other drillholes
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Easy Data Imports (to get started)

« Vector Table - Append Features to Layer

* Append Features to Layer § .

Parameters | Log Append features to

plugin allows you to easily — layer
i m p O rt d ata . collar_import [EP5G:28351] - 'ng % 'SI'QLilsrcaEI.;:.::;I:?;t?Eiiagr;eeat:r;r:fjr.fmm a

Selected features only

Field mapping is handled automatically.

° P lugi n C h eC kS th e ta rget fi e ld Source field to compare [optional] Fields that are in both source and target

abc hole_id = layers are copied. Fields that are only
— found in source are not copied to target

and allows you to skip, update | s v

collar [EPSG:28351] =R Geometry conversion is done

O r a p p e n d re C O rd S . Target field to compare [optional] automatically, if required by the target

layer. For instance, single-part

abc hole_id - geometries are converted to multi-part
Y C l t t h f , i if target layer handles multi-geometries;
O U I I l n S I I l U S I I Ia C O r Action for duplicate features polygons are converted to lines if target
If duplicate is found, SKIP feature = layer stores lines; among others.

i m p O rt tO WO rk C O rre Ct ly This algorithm allows you to choose a

field in source and target layers to

(miS matC hed fie ld S ign O red) . compare and detect duplicates. It has 4

modes of operation: 1) APPEND feature,

regardless of duplicates; 2) SKIP feature
if dunlirate is fonnd: 3% LIPDATE the

-

0% Cancel

Advanced - | |Run as Batch Process... Run Close
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* Field Testing — currently trialling on ancient Toughbooks now running
Linux and KDE Plasma (retired due to win 10). Seems to work great!

* Custom plugins/actions — drillhole and logging data synchronisation.

* Auto populate or validate information spatially — Lease ID, POW,
DataSet/Project Code etc.

* Integration with PostGIS and geological databases (library table
updates, planned collar imports, logging data synchronisation etc.).

* QField —initial testing suggests it does not support key functionality
and likely not able to support this workflow adequately.
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THANK YOU!

Jjeremy@terradatum.com.au
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