The SA Discovery Mapping project — how
GSSA are tackling spatial and textural
geoscience data

Mark Pawley on behalf of the SADM team
NTGS Gabfest | 20" February 2025

energymining.sa.gov.au

> <
ﬁl Government
of South Australia
ini

SOUTH Department for
AUSTRALIA Energy and Mining



OFFICIAL

What is the problem?

Our current geological data is often the aggregation
of digitised paper maps.

Poor attribution of spatial features.

GSSA data is currently stored in several databases
across several departments.

Slow release of new data.

Consequently, our digital data often does not take
recent findings into account.

The Gawler Challenge competitors found our data to be non-seamless with coarse
resolution. A large part of their time was massaging the data into a useable form.

energymining.sa.gov.au
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Opportunities provided
by SADM

We can take control of our database.

Control how the data is compiled, stored, and released.
Ability to update our spatial and textural geological data.
Generation of data-rich geological information.

Allows the timely release of new and updated data.

SADM is modernising the capture, management, delivery, and scope of
South Australia’s precompetitive geological data.

energymining.sa.gov.au
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Components Of the Front end, which will
SADM project '

deal with data delivery.

Y ot o Will be integrated into SA Geodata,
ap compilation team, who SA Discovery Mapping where the data will be stored.
will compile the spatial data. i ngh eve arcntecure

B

Up to date gecspatial data and walidation table refresh

intemnal reporting. ESRI portal dashboard or similar
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SA DEN team, who will L P - . 5
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Back-end system \

SA Discovery Mapping B

Interim high level architecture

We're working with an Enterprise database. -
. 4] (5] S}
. . pm;ﬂ;nmm . SA Geodata - Production data — - APl Cal
This system is: po T — —
Y BH — ¢ [X =
: mD WMSIWFS, Vocab service, notes service e
 Relational database. :

______________________________ 7
Transformation layer . Catalogue!

i Dermived dataiFeature store Data download
i
S E
SADM
n S

GSS5A Geologists and map compilers. Data caplure. Service based user Machine-to-machine
controlled access to SADM backend system to compile geological map

data.
2 GSSA . SA D and E
‘compilation and definition. Current state, compilation into SA strat DB

« Service-based architecture (connected through
web services).

+ Cloud-based deployment.
* Uses ArcGIS PRO for compilation.

SADM Analytics

for migration into SA Geodata on schema change. 54 Digial Notes|
SADM backend data system. Cloud based ESRI ArcGIS enterprise web interface
enviranment. Initially stand alone. prefered state integration with SA
SA Geodata database. Point of truth for map data and vocabularies. DEM Integration layer
Strafigraphic data. Refresh of SADM via direct access or service based.
@ 8 Data serving layer. Delivery of all required SADM and associated data — @
= ¢ e L
HTTPS—— Amazen
Straigraphy & Validation s E SADM analyty on internal analytics. For
Compilers intemal reparting. ESRI portal dashboard or similar
Migration

F@ Fotentil transformation layer. festure/derived data store. For delivery of
== value added products like Isotopic maps, geochemical grids, ML
nt || Nonsore potental system modsls, Rasterigrid based data as oppased to scalerivector data in SA
i Geodata. Integration with GP2 project.
u SADM intemal map and stratigraphy ‘issues and decisions” database

energymining.sa.gov.au



OFFICIAL l ‘ \

| Download report |

Digital explanatory notes (DEN) " Svaterapc Uni et

Christie Gneiss (ALmc)
Megan Williams, Anthony Reid, Mark Pawley

Description

Predominantly metasedimentary gneiss with migmatitic
layers. Paragneiss, iron formation, carbonate, calcsilicate
and guartzite with minor volcaniclastic and mafic lithologies.
Max deposition age c. 2485—-2480 Ma; metamorphosed c.
2470-2415 Ma. Hosts Challenger gold deposit.

Distribution map

Stratigraphic unit descriptions are currently being TR

reviewed, updated or rewritten. GSSA Digital Explanatory Notes
Tectonic Event Report

Descriptions for the Provinces, Events, and Time
] ) Petermann Orogeny (PET)
S“Ces are be|ng updated or prepared_ Tania Wilson, Mario Werner, Megan Williams

Description
c. 630-520 Ma. Musgrave Province. Intracontinental deformation. Early phase of E-W compressional deformation at c. 630

T h e D E N Wi I I CO m p ri Se | ive ¢ d OCU m e n tS, Ma. Main phase of the Orogeny involved N-directed shortening producing E-trending crustal-scale faults and shear zones.

Resulted in dismemberment of the Centralian Superbasin and reworking of Proterozoic basement.

heast of Tarcoola, within and area >25 000
ists of compositionally layered

Provinces

These ‘documents, Wi” be Iinked to the Spatial Musgrave Province, Officer Basin, Bitchera Ridge

features. | Download report | -

GSSA Digital Explanatory Notes
Province Report

rmation that resulted in dismemberment of the Centralian

Gawler Craton
Megan Williams, Stacey Curtis, Anthony Reid

Description
The Gawler Craton is an extensive region of Archaean to / .
Mesoproterozoic crystalline basement underlying f’
approximately 440,000 km2 of central South Australia. : |

Time Slice(s): Archean-Paleoproterozoic, Early
Paleoproterozoic, Late Paleoproterozoic, Toondulya, 2 s
Paleo-Mesoproterozoic, Mesoproterozoic i

A {
Synonyms: Described but not defined \‘L‘k ,4",{
b “: 1 ‘l

YA

Drillholes Samples
Extent
Something about geophysical/outcrop extent.

Summary Geology
The Christie Gneiss occurs in the northern and western Mulgathing Complex, northeast of Tarcoola, within and area >25 000

e n e rg ym |n | n g Sa g OV a u kmZ. Qutcrop and drillhole intersection in the area are sparse. The formation consists of compositionally layered

metasediments with interlayered felsic and mafic ig! lithologies. Quar ic migmatitic gnei: with mostly
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Compilation of spatial data

Q INTERNATIONAL CHRONOSTRATIGRAPHIC CHART %EE

UGS www.stratigraphy.org International Commission on Stratigraphy v2018i08

dod
¥/

drdovician: | | %O%_‘ -
onife&gs: P b=
B = rot,-Neoprot.

rot.”

New system that includes:

i i

* 15 time slices.

i
i

{ gg

* Greater attribution.

« Standard vocabulary.

* One to many relationship.

Mulgathing
Complex

energymining.sa.gov.au
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INTERNATIONAL CHRONOSTRATIGRAPHIC CHART

www.stratigraphy.org
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i =H & =
15 time slices (currently 5).

Chronological approach.
Not depth slices!

Based on periods of broadly
similar geological activity in SA.

Certain events are differentiated.

Greater flexibility when examining
the data and generating bespoke
digital ‘maps’.

Toondoolya (Hiltaba/GRYV)
Palaeoprot.-Mesoprot.
L. Palaeoprot.
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Data-rich attribution
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Vocabu Iary &m(}s CG . ~ g - ¢ <GeoSciML/> @ ¢

Commission for the Management and G i \
Application of Geoscience Information ' ") -

SADM will use vocabularies- lists of standard ® <
terminology and concept relationships CGl Home | GeoSciMLHome | GeoSciMLWiki | EarthResourceML | Vocabularies

$A Geodata Database - Drillhole Details
Demow 136566 Omncerams  TRCT

GeoSciML provides an international standard.

Allows SADM to harmonise with other GSSA o —

No corm images isaded

SA Geodata - Datatass infomsanon Doweion
i g SRS Mg 1T 068 st e

databases, e.g. downhole logs, MINDEP.

Derunlaad Bst of eodlos and Saseripbons Priet Datails | Viw Deilhole Sampls Analysis.  Bask

Increased interoperability will enable the next
generation of machine learning, Al, and mineral
exploration.

definition Phaneritic crystalling roeck consist go!q 3\2 alkal feldspar E
and plagioclase (typically sodic) in mounts, usually
Wwith biolite and/or hon nle nde. Inclu GPS OCKS defined modally

in QAPF Field 3.

example charmockite =
broader Qraniioid
““““““ manzogranite

syenogranite
source LeMaitre et al. 2002 D)
type Resource

Concept
in scheme simple lithology

energymining.sa.gov.au i prmarytopc ot grante
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Example with a c. 1730 Ma pluton in c. 2480 Ma rocks =
cut by a 1580 Ma shear that is reactivated at c. 1450 Ma.

o \

One to many relationship

System where a single linear feature is drawn, with
the option of relating >1 sets of attribution.

This allows for the easy attribution of reactivated
structures and boundaries across one or more time
slices.

Mulgathing
In contrast, a one-to-one relationship would require a Complex

separate linear feature for each line of attribution.
This means that separate lines would need to be
drawn for each relevant time slice.

Spatial feature = line ‘4’

Spatial feature = line ‘A’

Time slice = ARP
Contact = intrusive
Structure = NO

FINISHED

Time slice = LPR
Contact = intrusive
Structure = NO

FINISHED

Time slice = ARP
Contact = faulted
Structure = NO

FINISHED

Time slice = LPR
Contact = faulted
Structure = NO

FINISHED

Time slice = PMP
Contact = NO
Structure = YES

v

Time slice = MES
Contact = NO
Structure = YES

\ 4

Structure = shear

Structure = sinistral shear

A 4

v

energymining.sa.gov.au

Event = Olarian

Event kinematics = unknown

FINISHED

Event = Coorabie

Event kinematics = apparent sinistral

FINISHED




Existing Solid Geology

Coober,Pedy/Domain|

e 4]

ChristielDomain! — \ i

Fig. Solid geology map (10% transparent) above RTP+1VD images.
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LPR Time slice (1749-1640 Ma)
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PMP Time slice (1639-1560 Ma) %

T

Cairn Shear Zone
\o ¢ Kararan Event
'« ~NS-shortening.
* Reactivated as a
reverse shear.

Paleo-Mesoproterozoic Time Slice
(or post Toondulya)

~N-S shorthening (Olarian 2);
regional-scale ~NE-SW trending sinistral shearing
(e.g., Bulgunnia, Moonlight-Panorama Shear Zone/MPSZ); y
~NW-SE oriented dextral shearing (Skylark Shear Zone, Kennedy’s Fault Zone),<
~E-W-trending reverse faults (e.g., Southern Over Thrust, Cairn Shear Zone,
Olarian 2/Kararan Karari Shear Zone) and
(1570-1540 Ma) minor ~E-W trending folding.

B




I ﬁ
= Cairn Shear Zone r
W\ ¢ Coorabie Event
= * ~NW-SE-shortening. |
* Reactivated as a !
4 dextral shear. :

Mesoproteozoic Time Slice
NW-SE trending shortening associated with Coorabie event,
dextral movement along the pre-existing E-W shear zones/faults
(e.g., Karari and Cairn Shear Zones) and

reverse reactivation along NE-trending shear zones/faults

(e.g., Bulgunnia Shear Zone) and associated reidel shears.

Coorabie (1470-1450 Ma)




Delivery

Currently working on the delivery system.
First release will be delivered mid 2025.

Delivery will be via SARIG and APIs.
Will include:
« Spatial data with extensive attribution.

« Data suitable for machine learning.

» Online access to Digital Explanatory Notes.

OFFICIAL

SA Discovery Mapping

Interim high leved architecture:

Up to date peospatsl dats and sabdaton b refreah

Approved
producton dats

=]
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v
[ - 3
- - .;'h rew
> - = easa
- e s L e
S,
= .
S Pt
SADM Erterpre
Cesiatdiae
54 Digtal Esplanastory Notes n
SA Geotsts miectace
.S-!Suww
[+ ]
———HTTPS————m Amazon
Sy sty apty A st ROS £
=
I:Iammm | Nom core potentsl tyvtes

=

GESA Geolagrts and map comprens Data caplure Servos based uter
controlied access 1o SADM backend syuiem to compds geciogicsl map.

SADM backend dats system Cloud based ESRI ArcGiS enterprse
ereronment intally sland sione. preferred ttale niegraton win SA
Crciats

SA Geodata databate Pont of truth for map data and vocabulsnes.
Stratay aphec data Fletresh of SADM wis drect sccwis o derves based

Data Dwivary of ol requred SADM and
streams by web servioes.

SADM analiics. For
wtemal reporsng SR portal dashboard or wmdar

7 Potentisl transformaton laper. festure/derived dats sore For delvery of
wakue adted produchs he MO Magt grRochemecal gros. ML
models. Rastergrd based dats s opposed 1o scalerfvector dats n SA
Corodats Integraton weh GF2 prosect

u SADM mtermal map and sEabgraghy Wsses and decsons’ database

Machre & machns |
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Leadership
Bronwyn Camac  (Project Sponsor)
Team Peter Buxton (Technical Lead)
Tom Wise (Program Coordinator)
Anna Petts (Project Management)
— Kunj Mistry (Project Management)
Compilation Andrew Nitschke  (Communication)
Mark Pawley —_—— Delivery
Rashed Abdullah deal with data delivery. Christie Gerrard
Frank Rarlty Map compilation team, who Will be integrated into SA Geodata, - A UrSUIa MiChael
Jack Percival will compile the spatial data. | e | Where the data will be stored. 8
I Issues and decisions register. |—>
DEN SA DEN team, who will =
Sam Connell Zc;::)ilethetext-based —"] ST
Mario Werner
'g‘g;'r?ﬁg:j'; Scientific support
Farida Khanam Back End Qillon Brovyn . (Geochronology)
Charlotte Mitchell Jonathan Irvine Liz Jagodzinski (Geochronology)
: Claire Wade (Geochemistry)
Aiden Schulz
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Benefits of SA Discovery Mapping (SADM)

Extensive attribution of lines and polygons will allow
interrogation of the data.

The breakdown of the geology into more time slices
will allow greater flexibility when:

« generating digital ‘maps’ and datasets specific to
the users’ requirements, and
« analysing the data. |
[

Spatial data will be related to the DEN, and other |

GSSA databases.

Near real time release of updates. Allowing quick
incorporation of new results.

energymining.sa.gov.au
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Benefits of SA Discovery Mapping (SADM)

Data will be in a range of formats, suitable for
machine learning.

Data will be released via web services or mobile
applications.

South

SADM is designed to be robust and flexible, future Australian

proofing the system. g
Discovery
Mapping

energymining.sa.gov.au



Contacts

Mark Pawley, Senior Geologist

Department for Energy and Mining

11 Waymouth Street,
Adelaide, South Australia 5000
GPO Box 320

Adelaide, South Australia 5001
E: mark.pawley@sa.gov.au
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Disclaimer

The information contained in this presentation has been compiled by the Department for Energy and
Mining (DEM) and originates from a variety of sources. Although all reasonable care has been taken
in the preparation and compilation of the information, it has been provided in good faith for general
information only and does not purport to be professional advice. No warranty, express or implied, is
given as to the completeness, correctness, accuracy, reliability or currency of the materials.

DEM and the Crown in the right of the State of South Australia does not accept responsibility for and
will not be held liable to any recipient of the information for any loss or damage however caused
(including negligence) which may be directly or indirectly suffered as a consequence of use of these
materials. DEM reserves the right to update, amend or supplement the information from time to time
at its discretion.
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Acknowledgement of Country

As guests here on Kaurna land, we acknowledge everything this department does impacts on
Aboriginal country, the sea, the sky, its people and their spiritual and cultural connection which
have existed since the first sunrise. Our responsibility is to share our collective knowledge,
recognise a difficult history, respect the relationships made over time, and create a stronger
future. We are ready to walk, learn and work together.

Ngaityalngadlu taikunthitya yalaka

Yantupinarna Kaurna yartangka, ngadlu tampinthi tupa yaintya pirku wapinthi, wiwunthi yaitya yarta, yarlu,
ngayirda, miyurnakuma parnaku tuwila tapa purruna tarraitpayinthi. Muna tirntu parrka-parrka wanti.

Ngadluku taingi ngutu yungkurrinthi, tampinthi yurni ngantanthi pukingka, niipurna pintyathi mankurrititya,
taingintya tarrkarri pintyanthi.

Nata ngadlu padhnitha, tirkatha Kuma kumangka warpulayi-utha.
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Government

of South Australia

Department for
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