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Introduction

The Geological Survey of South Australia (GSSA), in collaboration with
the Cooperative Research Centre for Mineral Exploration (MinEx CRC),
have an ongoing National Drilling Initiative (NDI) project in the northern Gawler region of
South Australia. The GSSA is providing the exploration industry with new data and new
constraints on the geological framework and mineral prospectivity of the Gawler Craton
basement rocks beneath the regolith cover, Jurassic-Cretaceous Eromanga Basin and
Permian-Carboniferous Arckaringa Basin. Field data for Northern Gawler drilling can be
accessed and interacted with on the South Australian Drilling Atlas.

The focus of the Northern Gawler NDI project is to characterise different basement rocks
and metamorphic history, in addition to refining and characterising basin cover. These data
will be used to provide critical context to the newly launched 1st Edition SA Geology.

The Northern Gawler project area is situated in the Gawler Craton (Figure 1), occupying
approximately 14,545 km?, predominantly on pastoral land over the Billa Kalina, Coober
Pedy, Murloocoppie and Warrina 250k map sheets.

Previous exploration in the Northern Gawler region has targeted a diverse suite of
commodities including opal, coal, celestite, copper, gold, and heavy mineral sands, with
increasing interest in base and precious metals in recent years. Most of the legacy drilling
the Northern Gawler comprises shallow aircore and auger programs targeting gold, copper
and base metals. Of the 67 basement intersecting drillholes within the Northern Gawler
project area, only 38 have diamond core with 8,064.33 m stored at the South Australia Drill
Core Library. Basement rock intersected in legacy drillholes include Archean to
Paleoproterozoic metasedimentary and metaigneous rocks, and Mesoproterozoic igneous
rocks, that have experienced multiple metamorphic events during the Paleoproterozoic and
Mesoproterozoic (Table 1).

In late 2023, a Section 15 gazettal was placed over the northern Gawler Craton region in
South Australia. The initial phase of this project consisted of regional geochronology and
mapping studies using legacy drillholes, to integrate into the South Australian Discovery
Mapping (SADM) project, released as the 1st Edition SA Geology. Drilling for the Northern
Gawler NDI commenced in October 2024, with 6 sites drilled by the MinEx CRC developed
Coiled-Tubing (CT) Rig, operated by DIG CT Pty Ltd. The drilling revealed deformed plutonic
and metasedimentary rocks (Table 2) with evidence of polymetamorphism and controls on
thickness and location of Permian and Cenozoic sedimentary basins in the Nawa Domain
and Mabel Creek Ridge (Figure 2). There are 16 ERA blocks being released as a result of
relinquishment of the Section 15 gazettal (Table 1; Figures 3, 4 and 5).
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https://www.energymining.sa.gov.au/industry/geological-survey/gssa-projects/ndi
https://www.energymining.sa.gov.au/industry/geological-survey/gssa-projects/ndi/northern-gawler-ndi
https://energymining.geohub.sa.gov.au/portal/apps/storymaps/collections/613b044bc03b4cb0805fc77f0878c3da?item=1
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Figure 1. Location of the Northern Gawler Section 15 Gazettal in relation to mineral exploration
tenements and parks or reserves.
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Table 1. Summary of ERAs from the Section 15 Northern Gawler National Drilling Initiative, including depth to basement estimates, basement intersecting drillholes

and geological constraints (actual and interpreted).

ERA Area | Depth to Basement intersecting | Known/interpreted geological constraints
block (km?) | Basement | drillhole
number (m)
Name Number | Basement lithology Interpreted geology
ERA 803 500-1150 MOUNT 5145 Metasedimentary gneiss; quartz, Undifferentiated Early Paleoproterozoic
002003 FURNER 1 feldspar, biotite + garnet, sillimanite; Metasedimentary gneisses and schists: low magnetic signature;
amphibolite facies, locally migmatitic; moderate magnetic signature and low gravity signature; high magnetic
detrital population ca. 1740 Ma, signature and high gravity signature; well layered, high magnetic
metamorphism at ca. 1730 Ma. signature, high gravity signature.
ERA 746 100-300 96MABEP 8 | 177195 | Granofels, garnetiferous, quartz-K Mount Woods Complex (Skylark Metasediments)
002004 CR92 3 151359 | felspar-biotite (magnetite) gneiss, with Metasediments, psammitic, pelitic, quartzofeldspathic, calcsilicate,
common magnetite & quartz- magnetite-enriched. Amphibolite to granulite facies metamorphism.
CR93 3 188827 magnetite-BIF bands to 6 m thick; Detrital ages include ca. 1750 Ma and ca. 1850 Ma. Metamorphism
CR94 1 190070 | minor schist & quartzite; highly interpreted ca. 1590 Ma.
weathered. Undifferentiated Early Paleoproterozoic
Metasedimentary gneisses, migmatites and schists; interleaved iron-rich
and iron-poor layers and lenses; detrital population ca. 1740 Ma,
metamorphosed ca. 1720 Ma and ca. 1580-1560 Ma.
ERA 1056 | 300-750 NDING 05 393050 Magnetite-bearing quartz-K-feldspar- Mulgathing Complex
002005 biotite ultra-mylonite; detrital population | Felsic orthogneiss (granitic; migmatitic); interlayered bands of
ca. 2510 Ma. plagioclase + quartz-rich leucosomes (of tonalitic composition) and
. . . biotite + hornblende-rich melanosomes.
Highly magnetic, porphyroclastic
quartz-K-feldspar-biotite mylonite; Undifferentiated Early Paleoproterozoic
magmatic age ca. 1750 Ma. Metasedimentary gneisses and schists: low magnetic signature; well
layered, high magnetic signature, high gravity signature.
ERA 828 300-1000 - - Mulgathing Complex
002006 Felsic orthogneiss (granitic; migmatitic).

Undifferentiated Early Paleoproterozoic

Metasedimentary gneisses and migmatites; interleaved iron-rich and
iron-poor layers and lenses; detrital population ca. 1740 Ma,
metamorphosed ca. 1720 Ma and ca. 1580-1560 Ma.

Hiltaba Suite
Mafic to felsic plugs.
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https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002003
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002003
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=MOUNT%20FURNER%201
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=MOUNT%20FURNER%201
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=5145
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002004
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002004
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=96MABEP%208
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=CR92%203
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=CR93%203
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=CR94%201
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=177195
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=151359
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=188827
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=190070
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002005
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002005
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_05
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=393050
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002006
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002006
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ERA Area | Depth to Basement intersecting | Known/interpreted geological constraints
block (km?) | Basement | drillhole
number (m)
Name Number | Basement lithology Interpreted geology
ERA 985 200-300 - - Mulgathing Complex
002007 Granite or granitic gneiss

Undifferentiated Early Paleoproterozoic

Metasedimentary gneisses and migmatites interleaved iron-rich and iron-
poor layers and lenses; detrital population ca. 1740 Ma, metamorphosed
ca. 1720 Ma and ca. 1580-1560 Ma.

ERA 691 50-200 - - Tidnamurkana Volcanics
002008 Basalt, metamorphosed amygdaloidal; porphyritic rhyolite; minor
epidosite, phyllite and tremolitic marble. U-Pb ages 1789-1774 Ma.

Peake Metamorphics
Paragneiss, quartzitic, pelitic and calcsilicate; basalt, amygdaloidal;
rhyolite, porphyritic; diorite; pegmatite. 1789-1733 Ma.

Undifferentiated Early Paleoproterozoic

Metasedimentary gneisses, migmatites and schists; interleaved iron-rich
and iron-poor layers and lenses; detrital population ca. 1740 Ma,
metamorphosed ca. 1720 Ma and ca. 1580-1560 Ma.

Peter Pan Supersuite
Amphibolite; locally deformed and metamorphosed.

Hiltaba Suite

Granite, syenite, quartz monzonite, granodiorite, monzodiorite: coarse,
megacrystic to equigranular, to fine-grained, granophyric, equigranular or
porphyritic. Undeformed to locally strongly deformed. Minor mafic to
ultramafic intrusive rocks.

ERA 990 GOMA DH4 | 252739 Fine-grained feldspar-biotite granite; Mulgathing Complex

002009 NDING 04 393049 medium grained, equigranular k Felsic orthogneiss (granitic; migmatitic); interlayered bands of
feldspar-quartz-plagioclase-biotite plagioclase + quartz-rich leucosomes (of tonalitic composition) and
granite. Weak to no foliation, red biotite + hornblende-rich melanosomes.

hematite staining; medium to coarse
grained foliated quartz-feldspar-biotite
orthogneiss or granite. K feldspar-
quartz dominant, hematite-sericite
altered granite; paragneiss; detrital

Undifferentiated Early Paleoproterozoic

Metasedimentary gneisses, schists and migmatites; weakly magnetic;
low magnetic signature; well layered, high magnetic signature, high
gravity signature; interleaved iron-rich and iron-poor layers and lenses;
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https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002007
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002007
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002008
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002008
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002009
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002009
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=GOMA%20DH4
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_04
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=252739
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=393049
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ERA Area | Depth to Basement intersecting | Known/interpreted geological constraints
block (km?) | Basement | drillhole
number (m)
Name Number | Basement lithology Interpreted geology
population at c. 2530 Ma; detrital population ca. 1740 Ma, metamorphosed ca. 1720 Ma and ca.
metamorphism at c. 1520 Ma. 1580-1560 Ma.
Migmatitic Garnet-Magnetite-bearing Karkaro Granite ) . »
Quartz-K-feldspar-Biotite gneiss; Granite, biotite-bearing, equ[granular to alkali feldspar porphyritic,
magmatic age c. 1730 Ma. unmetamorphosed. Magmatic age ca. 1450 Ma.
ERA 782 150-300 NDING_01 393046 | Biotite-K-feldspar-Quartz-Magnetite Undifferentiated Early Paleoproterozoic
002010 NDING 02 393047 | 9neiss; magmatic age ca. 1720 Ma; Schist, quartz-feldspar-mica; argillite; rhyolite, porphyritic, fine grained;
AD 1 202016 metamorphism at ca. 1580 Ma. limestone; siltstone; felsic volcanics; sandstone, medium to coarse
— = . " . . grained, poorly sorted; amphibolite; dolerite; basalt. 1772-1735 Ma.
G3 DDH 1 188825 Migmatitic Garnet-Magnetite-bearing . | i . i . . .
Quartz-K-feldspar-Amphibole-Biotite Meta}sedlmentary gneisses, mlgmatltgs and sch[sts; interleaved iron-rich
NC9405 185595 | gneiss; magmatic age ca. 1720 Ma; and iron-poor layers and lenses; detrital population ca. 1740 Ma,
metamorphism at ca. 1575 Ma. metamorphosed ca. 1720 Ma and ca. 1580-1560 Ma.
. I . Meta-mafic lithic clastic rock; comprising metamorphic clinopyroxene,
Plaglqcla:se rich 'g.ne.ous roqks, biotite plagioclase, magnetite, with retrograde clinozoisite, chlorite, epidote,
amphibolite and biotite-plagioclase- sericite
quartz schist. Minor chalcopyrite in ) o
narrow zones; metamorphism at Hiltaba Suite . o o
ca.1730 Ma, 1590 Ma and 1560 Ma. Granite, syenite, quartz monzonite, granodiorite, monzodiorite: coarse,
megacrystic to equigranular, to fine-grained, granophyric, equigranular or
Quartz-biotite-feldspar-amphibole porphyritic. Undeformed to locally strongly deformed. Minor mafic to
gneiss. ultramafic intrusive rocks.
ERA 589 200-250 08RDMCO01 241761 Undeformed, alkali granite. Undifferentiated Early Paleoproterozoic
002011 . . . Metasedimentary gneisses and migmatites; interleaved iron-rich and
AM/PB3 140743 Follateq leucogneiss; d?t”tal iron-poor layers and lenses; detrital population ca. 1740 Ma,
96MABEP 6 | 177193 population ca. 1705 Ma, metamorphosed ca. 1720 Ma and ca. 1580-1560 Ma.
96MABEP 7 | 177194 | metamorphism at ca. 1640 Ma.
ERA 969 200-350 08RDMCO03 | 241762 | Mafic to intermediate paragneiss and Undifferentiated Early Paleoproterozoic
002012 0SRDMCO04 | 241763 | pelite; ca. detrital population 1745 Ma, | Metasedimentary gneisses and migmatites; weakly magnetic; interleaved

metamorphism at ca. 1700 Ma and ca.

1630 Ma.

iron-rich and iron-poor layers and lenses; detrital population ca.

1740 Ma, metamorphosed ca. 1720 Ma and ca. 1580-1560 Ma.

Hiltaba Suite

Granite, syenite, quartz monzonite, granodiorite, monzodiorite: coarse,
megacrystic to equigranular, to fine-grained, granophyric, equigranular or
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https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002010
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002010
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_01
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_02
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=AD%201
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=G3%20DDH%201
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NC9405
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=393046
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=393047
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=202016
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=188825
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=185595
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002011
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002011
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=08RDMC01
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=96MABEP%206
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=96MABEP%207
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=241761
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=140743
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=177193
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=177194
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002012
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002012
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=08RDMC03
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=08RDMC04
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=241762
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=241763
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ERA Area | Depth to Basement intersecting | Known/interpreted geological constraints
block (km?) | Basement | drillhole
number (m)
Name Number | Basement lithology Interpreted geology

porphyritic. Undeformed to locally strongly deformed. Minor mafic to
ultramafic intrusive rocks.

ERA 374 100-1000 PD87LW 5 132036 Weathered quartz-feldspar-biotite Mulgathing Complex (Christie Gneiss)

002013 PD87LW 6 132037 | 9neiss with minor talc. Gneiss with migmatitic layers, paragneiss, carbonate, calcsilicate,
WALLIRA 1 5055 quartzite. Age (U-Pb) 2437+11 Ma. With banded iron formation.

Mount Woods Complex (Skylark Metasediments)

Metasediments, psammitic, pelitic, quartzofeldspathic, calcsilicate,

magnetite-enriched. Amphibolite to granulite facies metamorphism.
Detrital ages include ca.1750 Ma and ca.1850 Ma. Metamorphism

interpreted ca.1590 Ma.

Hiltaba Suite

Granite, syenite, quartz monzonite, granodiorite, monzodiorite: coarse,
megacrystic to equigranular, to fine-grained, granophyric, equigranular or
porphyritic. Undeformed to locally strongly deformed. Minor mafic to
ultramafic intrusive rocks.

226 100-500 - - Mulgathing Complex (Christie Gneiss)
Gneiss with migmatitic layers, paragneiss, carbonate, calcsilicate,
quartzite. Age (U-Pb) 2437111 Ma. With banded iron formation.

Mount Woods Complex (Skylark Metasediments)

Metasediments, psammitic, pelitic, quartzofeldspathic, calcsilicate,

magnetite-enriched. Amphibolite to granulite facies metamorphism.
Detrital ages include ca. 1750 Ma and ca. 1850 Ma. Metamorphism
(amphibolite to granulite facies) interpreted ca. 1590 Ma.

Hiltaba Suite

Granite, syenite, quartz monzonite, granodiorite, monzodiorite: coarse,
megacrystic to equigranular, to fine-grained, granophyric, equigranular or
porphyritic. Undeformed to locally strongly deformed. Minor mafic to
ultramafic intrusive rocks. Mafic to felsic plugs.

m
X
>

o
o
N
o
—
N

ERA 772 850-2950 - - Undifferentiated Early Paleoproterozoic

002015 Metasedimentary gneisses and schists: low magnetic signature;
moderate magnetic signature and low gravity signature; high magnetic
signature and high gravity signature; Metasedimentary gneiss; quartz,
feldspar, biotite £ garnet; metamorphism at ca. 1720 Ma.
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https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002013
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002013
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=PD87LW%205
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=PD87LW%206
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=WALLIRA%201
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=132036
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=132037
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=5055
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002014
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002014
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002015
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002015
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block (km?) | Basement | drillhole
number (m)
Name Number | Basement lithology Interpreted geology
ERA 617 650-1300 - - Mulgathing Complex
002016 Granite or granitic gneiss

Undifferentiated Early Paleoproterozoic
Metasedimentary gneisses and schists; low magnetic signature, low
gravity signature

Hiltaba Suite
Mafic to felsic plugs.

m
X
>

845 600-1650 - - Undifferentiated Early Paleoproterozoic

Metasedimentary gneisses and schists: low magnetic signature, low
gravity signature; moderate magnetic signature and low gravity
signature; high magnetic signature and high gravity well layered, high
magnetic signature, high gravity signature.

Metasedimentary gneiss; quartz, feldspar, biotite + garnet, sillimanite;
amphibolite facies, locally migmatitic; detrital population ca. 1740 Ma,
metamorphism at ca. 1730 Ma.

ERA 918 250-700 NDING 06 393051 Migmatitic Quartz-K-feldspar-Biotite Mulgathing Complex

002018 gneiss, with pervasive secondary Felsic orthogneiss (granitic; migmatitic); interlayered bands of
chlorite, hematite, and sulphides; plagioclase + quartz-rich leucosomes (of tonalitic composition) and
magmatic age ca. 1730 Ma. biotite-hornblende-rich melanosomes; Granite or granitic gneiss.

o
o
N
o
-
~

Undifferentiated Early Paleoproterozoic

Metasedimentary gneisses and schists; well layered, high magnetic
signature, high gravity signature; Metasedimentary gneiss; quartz,
feldspar, biotite £ garnet, sillimanite; amphibolite facies, locally
migmatitic; detrital population ca. 1740 Ma, metamorphism at ca.
1730 Ma.
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https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002016
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002016
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002017
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002017
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002018
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=ERA&value=ERA%20002018
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_06
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=AllMinNG&value=393051
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Projected Cross-Section
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Figure 2. Projected N-S oriented cross section through the Northern Gawler NDI drillholes, displaying
depth of cover sequences and stratigraphy.
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Mineral prospectivity

Potential exists for multiple deposit styles across the 16 exploration release areas (ERAs),
shown in Figure 3, in the Northern Gawler region. Cover sequences of the Eromanga and
Arckaringa basins are known hosts to commodities such as coal, and opal, with confirmed
occurrences in the Evelyn Downs and Mabel Creek Ridge areas. The region has also seen
limited but targeted exploration for heavy mineral sands, particularly in paleochannel settings
and silcrete horizons. Despite historical interest, the Northern Gawler region remains
underexplored for base and precious metals. The integration of new geochronological,
lithological, and structural data from the NDI program and the newly launched 1st Edition
South Australian Geology via SARIG is expected to enhance targeting strategies across the
ERAs.

The focus of recent NDI drilling was to characterise the basement geology and cover
sequences of the region to investigate the potential for base and precious metal deposits
hosted in the basement, and U-(REE) hosted in the Permian and Jurassic-Cretaceous
sedimentary sequences. Basement lithologies intersected in NDI drillholes (see Table 2)
include polymetamorphosed gneisses and mylonites with magmatic crystallisation ages
ranging from ~1720 Ma to ~1750 Ma, and metamorphic overprints as young as ~1480 Ma.
More regionally, evidence for Paleoproterozoic basin development with a long thermal
history of amphibolite-granulite facies metamorphism suggests the potential for Broken Hill
Type (BHT) base metal systems in the Northern Gawler Craton. Specifically, in BHT systems
the transition from quartzofeldspathic-dominant lower stratigraphy to psammopelitic and
pelitic sequences in upper stratigraphy is a control on mineralisation. The Mabel Creek
Ridge in the northern Gawler Craton represents a transition from clastic-dominated
quartzofeldspathic facies to Fe-rich pelitic facies to the south. Coupled with this, ironstone-
associated Cu-Au deposits tend to occur in BHT districts. Fe-Cu-Au mineralisation present in
the Mt Woods Domain to the southeast also opens the possibility of potential Fe-Cu-Au
systems in the region. Further to this, the potential for Cairn Hill-style mineralisation is also
supported by high-temperature deformation and metamorphism along major shear zones at
ca. 1490 Ma, allowing for introduction of Cu along large structures during younger thermal
activity.

Permian sedimentary rocks intersected in the NDI drillholes include siltstone, mudstone,
sandstone and diamicite, forming part of the lower Arckaringa Basin. Sandstone and
conglomeritic sandstone within the Arckaringa Basin are prospective for sandstone-hosted
uranium. Jurassic to Cretaceous sedimentary rocks intersected in the NDI drillholes include
sandstone and shale of the lower to mid Eromanga Basin. While the upper Eromanga Basin
has significant potential for sandstone-hosted and paleochannel related uranium deposits,
the Algebuckina Sandstone is a potential host for sandstone-hosted uranium mineralisation
and heavy minerals (emerging Titanium target). The base of the Algebuckina Sandstone is
also known for (locally occurring) placer gold deposits.
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Table 2. Summary of NDI drilling in the Northern Gawler project area.

Drillhole Cover Basement lithologies Age (Ma)
thickness (m)

NDING 01 330 Gneiss: Biotite, K-feldspar, Quartz, 1720.2 + 5.3 Ma
Magnetite, gneissic, medium- to (magmatic crystallisation)
coarse-grained, greyish blue,
unweathered 1578.8 + 3.1. Ma

(metamorphic)
Mabel Creek Ridge

NDING 02 303 Gneiss: Quartz, Feldspar, Biotite, 1723.6 £ 4.2 Ma
Magnetite, migmatitic, fine- to (magmatic crystallisation)
umn?gg;'{'h'g::‘é"ed' dark grey. 1723 + 20, 1586.6 +

8.7 Ma, 1576.6 + 3.8 Ma
Mabel Creek Ridge (metamorphic)
NDING 03 N/A (drillhole
abandoned in
cover at 266 m)

NDING 04 437 Gneiss: Biotite, K-feldspar, Quartz, 1730.8 + 5.5 Ma
Magnetite, gneissic, medium- to (magmatic)
coarse-grained, greyish orange pink,
unweathered c. 1589 Ma

(resetting?)
Nawa Domain (southwest)

NDING 05 378 399-401 m: Mylonite: Biotite, Quartz, | c. 2510 Ma
Feldspar, Magnetite, porphyroclastic, (maximum depositional)
fine-grained, dark grey, unweathered 17514 + 3.6 Ma
401-402.5 m: Mylonite: Quartz, K- (magmatic crystallisation)
feldspar, Biotite, Magnetite,
porphyroclastic, fine-grained, greyish C. 1‘;'80 Mah.
orange pink, unweathered (metamorphic)

Nawa Domain (southwest)

NDING 06 438 Gneiss: Biotite, Feldspar, Quartz, 1730.1 0+ 4.4 Ma
gneissic, medium- to coarse-grained, | (magmatic crystallisation)
pale reddish brown, moderately
weathered
Nawa Domain (southeast)

NDING_07 N/A (drillhole

ended in core at
53.70 m)

Northern Gawler release areas

Page 6 of 14



https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_01
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_02
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_03
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_04
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_05
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_06
https://map.sarig.sa.gov.au/MapViewer/DisplayFeature?type=DrillholeNameNG&value=NDING_07

Government of South Australia 6

Department for Energy and Mining

MinEXx crc

References

Bockmann MJ, Payne JL, Hand M, Morrissey LJ and Belperio AP 2003. Linking the Gawler
Craton and Mount Isa Province through hydrothermal systems in the Peake and Denison
Domain, northeastern Gawler Craton. Geoscience Frontiers 14(5):101596.
https://doi.org/10.1016/j.gsf.2023.101596

Howard KE, Hand M, Barovich K and Belousova E 2011. Provenance of late
Paleoproterozoic cover sequences in the central Gawler Craton: exploring stratigraphic
correlations in eastern Proterozoic Australia using detrital zircon ages, Hf and Nd isotopic
data. Australian Journal of Earth Sciences 58:475-500.
https://doi.org/10.1080/08120099.2011.577753

Payne J, Barovich K and Hand M 2006. Provenance of metasedimentary rocks in the
northern Gawler Craton, Australia: Implications for Palaeoproterozoic reconstructions.
Precambrian Research 148:275-291. https://doi.org/10.1016/|.precamres.2006.05.002

Reid AJ 2015. Zircon U-Pb geochronology from selected Paleoproterozoic igneous rocks of
the Gawler Craton by laser ablation-inductively coupled plasma mass spectrometry. Report
Book 2015/00025. Geological Survey of South Australia, Adelaide.
https://pid.sarig.sa.gov.au/document/d20011044

Wade et al. in prep. Connections in the North: Results from the Northern Gawler National
Drilling Initiative. Geological Survey of South Australia, Adelaide.

More information

e Department for Energy and Mining
e MinEx CRC
e South Australian Resources Information Gateway (SARIG)

Northern Gawler release areas Page 7 of 14


https://doi.org/10.1016/j.gsf.2023.101596
https://doi.org/10.1080/08120099.2011.577753
https://doi.org/10.1016/j.precamres.2006.05.002
https://pid.sarig.sa.gov.au/document/d20011044
https://energymining.sa.gov.au/
https://minexcrc.com.au/
https://map.sarig.sa.gov.au/

	Introduction
	Mineral prospectivity
	References
	More information


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



