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SUMMARY 
 

This report describes all mineral exploration work carried out by South32 on EPM 25969 “Sandila 
Bore” (the EPM) during the tenement reporting period from grant on 8th January 2016 through to 
relinquishment on 7th January 2020. The EPM formed part of the Southern Domain Project of the 
Cannington Mine exploration team. 

EPM 25969 is located approximately 70 km to the south-southeast of the Cannington Mine in 
Northwest Queensland. The principal exploration target in the tenement is Proterozoic Broken Hill 
type Ag – Pb – Zn (BHt) mineralization, e.g. Broken Hill, Cannington and Maronan. 

Exploration work carried out by South32 during the period of tenure consisted of desktop reviews, 
rotary mud and diamond drilling, MIMDAS IP and MT acquistion, and geophysical modelling. 
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LOCATION AND TENURE 
EPM25969 was granted to South32 Cannington Pty Ltd on the 8th of January 2016 for a period of 2 
years. A renewal to extend the term of the EPM for a further two (2) years was lodged on the 
4th October 2017 with the Department of Natural Resources and Mines (DNRM) approving the 
renewal on the 15th January 2018. A variation of the 50% partial relinquishment required by 7th 
February 2019 to retain all 92 sub-blocks was submitted to the Department on the 5th December 
2018, and this was granted on the 19th March 2019. The tenement covers an area of 92 sub-blocks 
with the centre of the EPM located about 70 kilometres south- southeast of the Cannington Mine in 
northwest Queensland (Figure 1). 
 
The tenement falls within the Mackunda 1:250,000 map sheet. Access to the tenement is via a 
network of graded station tracks leading off the paved Kennedy Developmental Road. 
Topographically the tenement area is gently undulating country, with some mesa formations. The 
main streams draining the area in and surrounding the tenement drain towards the south. 
 
The principal exploration targets within this project area are Proterozoic - age, Broken Hill type (BHt) 
Pb - Zn - Ag mineralisation (e.g. Cannington, Maronan, Pegmont). 
 
Tenement details are shown in Table 1 below and individual relinquished sub-block details are 
shown in Table 2. 

Table 1.  Tenement Details 

  
EPM Number : EPM25969 
Name : Sandila Bore 
No. of sub-blocks :  92 Sub Blocks 
Grant Date : 8 January 2016 
Expiry Date :  7 January 2020 
Holder :  South32 Cannington Proprietary Limited (100%)  
 
 

Table 2.  Sub-block Details  

   
BIM Block Sub-blocks 
CLON 2125 E J K N O P S T U W X Y Z 
CLON 2126 A B C D E F G H J K L M N O P Q R S T U V W X Y Z  
CLON 2127 A B F G L M Q R V W 
CLON 2197 B C D E J K P U Z 
CLON 2198 A B C D E F G H J K L M N O P Q R S T U V W X Y Z 
CLON 2199 A B F G L M Q R V W 
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Figure 1.  EPM 25969 – Tenement Location Map 
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GEOLOGY  
 
COVER SEQUENCE 

The Mesozoic sediments assigned to the Eromanga Basin which overlie the Proterozoic basement 
rocks in the tenement area consists of black, carbonaceous shales as well as some sandstone and 
conglomerate (Wilgunya Shale). These lie on top of the 50m – 100m thick Longsight Sandstone, 
which contains minor conglomerate units at its base and is the main aquifer in the area. The 
thickness of the cover sequence in the tenement area varies from 300m – 500m thick and has forced 
most of the previous and current exploration companies in the area to rely on the use of geophysical 
surveys and diamond drilling as the main exploration tools.   
 
BHP in the past has completed a number of aeromagnetic, regional aerial and ground gravity, and 
GEOTEM surveys in the Southern Soldiers Cap and Cannington regions, including past and current 
tenements held by BHP / South32 to the south of Cannington, building up an extremely valuable 
geophysical database. 
 
BASEMENT GEOLOGY 

Our current geological understanding suggests that the Proterozoic stratigraphy in the project area 
comprises part of the Eastern Succession of the Mt Isa Block. Beardsmore et al. (1988) proposed 
an informal stratigraphic scheme for the Eastern Succession, including the basal units of the Soldiers 
Cap Group (Llewellyn Creek Formation, Mt Norna Quartzite and Toole Creek Volcanics), as well as 
the underlying and / or coeval higher metamorphic grade Fullarton River Group gneisses and schists 
comprising the Gandry Dam Gneiss and Glen Idol Schist (Table 3). 
 
Higher-grade metamorphics south of Cloncurry and including the region around and to the south of 
Cannington, were assigned to the Fullarton River Group, overlain by components of the previously 
defined Soldiers Cap Group further north, with the two groups included in a newly defined Maronan 
Supergroup.  However, type sections, critical age relationships and contacts have not been formally 
defined. Host lithologies evident in drilling from the Cannington and Southern Domain Project areas 
(gneisses and migmatites) are comparable with units of the proposed Fullarton River Group in this 
informal terminology.  Based on broad litho-stratigraphic and geophysical similarities between the 
Soldiers Cap Group and the Fullarton River Group, the authors believe they are directly correlatable 
sequences, with the apparent differences between them due to the increasing metamorphic grade 
(upper amphibolite facies with some partial melting of felsic lithologies) towards the south and east. 
 
The dominant lithologies in the Soldiers Cap Group / Fullarton River Group are meta-siliciclastics 
which include planar bedded pelitic schists with graded bedding; thin units of cross-bedded immature 
quartzo-feldspathic meta-arenites and orthoquartzites; and intervals of more abundant interbedded 
basic volcanics and basic sills with minor carbonaceous schists, calc-silicates and quartzites. At 
Cannington and to the south, including rocks likely to be encountered in the tenement area, 
lithologies have been metamorphosed and multiply deformed to the point that the original textures 
and mineralogy have been obliterated and only the gross lithologies can be described, as the rocks 
are now gneissic, schistose, and migmatitic / pegmatitic in nature. Overall there is a distinctive 
absence of significant carbonate sequences or acid volcanics, and a dominance of immature 
(feldspathic) clastics. Thin horizons of banded iron formation and garnet-rick units associated with 
small base-metal showings or anomalous drill hole geochemistry occur at restricted stratigraphic 
levels, generally within the Mt Norna Quartzite or its metamorphosed equivalent. 
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Table 3.  Lithostratigraphic and geophysical comparison between the Soldiers Cap Group 
and Fullarton River Group 

  
Soldiers Cap Group Fullarton River Group 

Stratigraphic 
Unit Lithology Geophysical Expression Lithology Geophysical 

Expression 

Toole Creek 
Volcanics 

Mafic volcanics, 
mafic sills 
interbedded with 
carbonaceous 
slates/phyllites. Minor 
BIFs at base 

Non-weakly magnetic. 
Dense packages due to 
mafics. Regionally 
extensive formational 
conductors 

Amphibolite 
intercalated with 
graphitic schist-
gneiss 

Non-weakly magnetic, 
although amphibolite 
commonly contains post-
tectonic albite-magnetite-
amphibole alteration. 
Dense packages due to 
mafics. Regionally 
extensive formational 
conductors 

Mt Norna 
Quartzite 

Well bedded. Graded 
bedding of 
feldspathic quartzite 
and wackes with 
subordinate pelitic 
mudstones/siltstone. 
Contains minor-
moderate basic sills 
and thin BIFs 

Non-magnetic package 
with short-strike length 
magnetic units (basic sills 
and BIFs). Low-moderate 
density. Non-conductive 

Intercalated pelites 
and psammites. 
Moderate 
amphibolite with 
minor BIFs 

Non-magnetic package 
with short-strike length 
magnetic units (basic sills 
and BIFs). Low-moderate 
density. Non-conductive 

Llewellyn 
Creek 
Formation 

Bedded quartz-mica 
psammite and pelite 
with graded turbiditic 
cycles 

Non-magnetic. Density is 
low-moderate. Non-
conductive 

Pelitic and 
psammitic gneiss 
grading into 
migmatitic quartzo-
feldspathic gneiss. 
Minor amphibolite 

Non-magnetic. Density is 
low-moderate. Non-
conductive 
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EXPLORATION WORK COMPLETED DURING THE TERM OF THE 
TENEMENT 
Exploration work conducted over the EPM during the life of the tenement consisted of: 

• Desktop Reviews; 
 

• Cultural Heritage Clearances; 
 

• Drill Site Earthworks; 
 

• Rotary Mud and Diamond Drilling; 
 

• Geochemical Sampling;  
 

• Geophysical Modelling; and 
 

• MIMDAS surveying. 

 

DESKTOP REVIEWS 

Several desktop reviews over the tenement were completed during the life of the tenement to review 
the geology and geophysics of the tenement, including aeromagnetic and regional gravity 
interpretations for target generation and drill hole targeting purposes, and to review the results of the 
drilling and MIMDAS surveys completed during exploration. Three prominent magnetic anomalies 
were subject to detailed interpretation and initially two, Sandila and Sandila Bore, were selected for 
diamond drill testing in 2017. The Mt Skipper North target area comprising folded magnetic 
stratigraphy located in the southern portion of the tenement was also subject to further detailed 
interpretation and subsequently was also targeted with diamond drilling during 2018. (Figure 2). 
 
 
CULTURAL HERITAGE CLEARANCES 

In-field cultural heritage surveys of the proposed drill sites and access tracks were completed by 
representatives of the Maiawali and Koa People on the 30th May, 2017 for three drill holes, and on 
the 24th and 25th June, 2018 for two drill holes. Some scattered artefacts, e.g. chert flakes, were 
found in the area however these were relocated by the traditional owners. Approval was given for 
the access track and drill site earthworks. 
 
 
DRILL SITE EARTHWORKS 

On the 31st May, 2017, under the supervision of the Maiawali and Koa traditional owners, the 
landholder of Sandila Station cleared the first round of drill sites and access tracks. On the 24th and 
25th June 2018, supervised by the Maiawali and Koa traditional owners, the landholder of Nerida 
Station completed the construction of access tracks and drill sites for a second round of drilling, to 
enable safe drilling activities to take place. 
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Figure 2.  EPM25969 – RTP Aeromagnetic Map with Target Locations 
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ROTARY MUD AND DIAMOND DRILLING 

Three rotary mud and diamond drillholes designed to test two of the three high priority magnetic 
anomalies selected as part of a desktop review were completed between 27th June – 13th July 
2017. The three drill holes, WD1701, WD1702 and WD1703 totalled 1,576.2m, and were 
completed using a Sandvik DE880 multipurpose drill rig supplied and operated by Mitchell 
Services. The holes were designed to test moderate amplitude magnetic anomalies along a 
regional linear magnetic trend with interpreted cross-cutting structures (Figure 3). 
 
The Proterozoic rocks in the general vicinity of EPM25969 are interpreted to be part of the Soldiers 
Cap Group, specifically the contact between the Mount Norna Quartzite and Toole Creek 
Volcanics. The 2017 drillhole collar details are provided in Table 4 below. 
 
99mm rotary mud drilling was used to drill the ~440m to ~600m thickness of the Mesozoic 
sedimentary overburden, comprising clays, mudstones, sandstone and sands, with NQ diamond 
coring used to collect samples from the fresh Proterozoic basement rocks. 
 
All drillhole data is provided as Appendix 1 and summaries for each drillhole are given below. 
 
Table 4.  2017 Drillhole Collar Details     

Hole ID Easting 
(GDA94) 

Northing 
(GDA 94) Azimuth (Grid) Dip Depth 

WD1701 509500 7509000 90° -80° 533.3m 
WD1702 509000 7509000 90° -80° 522.4m 
WD1703 509250 7513550 90° -80° 520.5m 
 
 
WD1701: 
 
WD1701 intersected the Proterozoic basement rocks at 446.4m and was completed to a final 
depth of 533.3m. Basement lithologies in this drillhole comprised pelitic gneiss, psammitic gneiss, 
psammo-pelitic gneiss, quartzofeldspathic gneiss and several fault zones. Up to 5% disseminated 
garnet was observed in quartzofeldspathic gneiss between 518.3m – 533.3m which was thought to 
be encouraging from a BHt exploration perspective. Trace magnetite in quartzofeldspathic gneiss 
between 491.3m – 508.7m and 518.3m – 5133.3m may be the source of the targeted magnetic 
anomaly. 
 
Several Mesozoic base of cover samples returned anomalous Zn (>100ppm Zn) between 372m – 
441m, with a best assay result of 422ppm Zn in sandstone between 387m – 390m. Two samples 
collected between 396m – 399m and 417m – 420m returned just above background values for Cu 
with assay results of 37ppm & 38ppm Cu respectively. The Proterozoic basement rocks recorded 
several anomalous Zn assays between 446.4m and end of hole at 533.3m, with the highest 
basement Zn assay being 152ppm at 463 – 467m in quartzofeldspathic gneiss. Three samples 
showed anomalous Ag assays, with two samples between 448.7 – 455m recording 2.4ppm and 
4.2ppm Ag in psammitic gneiss and quartzofeldspathic gneiss respectively, and a sample at 491 – 
493m in quartzofeldspathic gneiss reporting 1.6ppm Ag. A sample in quartzofeldspathic gneiss 
between 518.3 – 522m reported an average Au assay of 0.13ppm, associated with an average Mo 
assay of 22.5ppm and Zn of 133ppm. No other samples showed anomalous assays for any other 
elements. 
 
WD1702: 
 
WD1702 intersected the Proterozoic basement at 443.3m and was completed to a final depth of 
522.4m. The Proterozoic rocks intersected comprised psammo-pelitic gneiss, pelitic gneiss, 
pegmatites, quartzite and three small fault zones. The psammo-pelitic and pelitic gneisses 
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intersected between 443.3m – 486.6m contain 2 – 5% garnet. Several base of cover sandstone 
composite samples between 381m – 443.3m returned anomalous Zn, with this zone averaging 
169ppm Zn and recording a best result of 603ppm Zn between 423m – 426m. Within the 
Proterozoic lithologies only weak to moderate anomalism was recorded with some Cu and Zn 
assays >100ppm, and the highest Cu assay was 532ppm in pelitic gneiss at 462 – 465m with the 
highest Zn assay of 140ppm in psammo - pelitic gneiss at 479.6 – 483m. No other elements 
showed any elevated assays. 
 
WD1703: 
 
Proterozoic basement in WD1703 was intersected at 390m with the top 35.4m comprising 
weathered gneiss which was drilled using 99mm rotary mud. Unweathered Proterozoic rocks were 
reached at a depth of 425.4m and were intersected to a final hole depth of 520.5m. The basement 
lithologies in this drill hole comprise psammo-pelitic gneiss, quartzofeldspathic gneiss, amphibolite 
and pegmatites. Two psammitic bands were intersected between 448m – 448.6m and 453.2m – 
454m containing 2% and 5% disseminated garnet, however due to the low Mn values for these 
intervals in the assays they were interpreted to be unfavourable for BHt style garnet alteration. 
Amphibolite intersected between 461.9m – 502.2m and 504.8m – 516.1m contains up to 5% 
magnetite and is interpreted to be the cause of the magnetic anomaly targeted.  
 
Four samples (3m composites) in the base of cover mudstones and sandstones returned Zn 
values of >100ppm, with the best result being 205ppm Zn in mudstone between 348m – 351m. No 
other anomalous base metal element values were returned from the cover sequence samples. 
Several Proterozoic basement quartzofeldspathic gneiss and amphibolite samples returned 
anomalous Zn and Cu assays. A quartzofeldspathic gneiss sample at 440m – 444m has a weakly 
anomalous Cu assay of 108ppm, and an amphibolite sample at 470 – 474m returned a Cu assay 
of 105ppm. Zn averaging 172.5ppm was returned in amphibolite between 494m – 502.2m with a 
best result of 198ppm Zn. Amphibolite intersected between 504.8m – 516.1m returned an average 
of 72ppm Cu and 388ppm Zn, with best results for each element of 78ppm and 461ppm 
respectively in non-coincident samples. 
 
 
Between 31st August – 25th September 2018 two rotary mud and diamond drillholes designed to test 
two high priority magnetic anomalies were completed. The two drill holes, SSCD1803 and 
SSCD1804A (totalling 1,840.1m), were completed using a KWL1600H multipurpose drill rig supplied 
and operated by Mitchell Services. The holes were designed to test moderate amplitude magnetic 
anomalies at interpreted fold closure positions (Figure 3). The drillhole collar details are provided in 
Table  5 below. 
 
Table 5.  2018 Drillhole Collar Details     

Hole ID Easting 
(GDA94) 

Northing 
(GDA 94) Azimuth (Grid) Dip Depth 

SSCD1803 515050 7504385 270° -65° 999.6m 
SSCD1804 512715 7507390 270° -60° 505.9m 
SSCD1804A 512720 7507358 270° -60° 840.5m 
 
 
SSCD1803: 
 
SSCD1803 intersected the Proterozoic basement rocks at 549m and was completed to a final depth 
of 999.6m. Basement lithologies in this drillhole comprised amphibolite (including a thick amphibolite 
body between 558 – 700.6m), pegmatites, psammitic gneiss, quartzofeldspathic gneiss and biotite 
gneisses. Up to 5% disseminated magnetite was observed in amphibolite, and trace magnetite in 
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quartzofeldspathic and psammitic gneisses, and may be the source of the targeted magnetic 
anomaly. 
 
Other than 0.5ppm Ag in base of Mesozoic cover sandstone between 504m – 507m and up to 51ppm 
Cu in weathered gneiss no significant geochemical anomalies were returned. The Proterozoic 
basement lithologies reported elevated Cu in the amphibolite bodies present, with the amphibolite 
body between 558 – 700.6m (including minor pegmatite between 588 – 590m) averaging 131ppm, 
but with no other anomalous elements. The maximum Cu assay in the hole was 482ppm in 
amphibolite at 614 – 618m. Most of the other amphibolites present also show elevated Cu >100ppm, 
e.g. the amphibolite from 853.5 – 912m (also with minor intercalated pegmatites) averages 
123.5ppm Cu. Several metasedimentary gneissic samples also show scattered weakly anomalous 
Cu assays downhole, with the highest Cu assay from the gneisses of 266ppm in psammitic gneiss 
at 951 – 955m. No other elements were significantly anomalous in SSCD1803, with only one sample 
in an amphibolite at 898 – 902m recording 124ppm Zn.  
 
SSCD1804A: 
 
The first attempt of this drillhole, SSCD1804 was terminated in the cover sequence at 505.9m due 
to drilling difficulties. The drill rig was moved to the opposite side of the drill sumps and a new 
drillhole, SSCD1804A was started. SSCD1804A intersected the Proterozoic basement at 617.6m 
and was completed to a final depth of 837.6m. The Proterozoic rocks intersected comprised 
psammitic gneiss, pegmatites, biotite gneiss, quartzofeldspathic gneiss and minor quartz veins. 
Unfortunately, no strong pervasive BHt style garnet alteration was intersected in the drillhole and the 
1 – 2% magnetite observed in the psammitic gneisses is likely to explain the magnetic anomaly 
targeted. 
 
Within the base of cover sandstone composite samples only three samples returned over 100ppm 
Zn (Max 172ppm between 599m – 602m), and no other samples returned anomalous geochemical 
values. Lithologies in the Proterozoic basement returned only minor Cu anomalism, and no Zn or 
other elements were anomalous, apart from one sample with 188ppm Mo at 661.1 – 663.1m in biotite 
gneiss. The highest Cu assay recorded was 276ppm in a pegmatite between 790.4 – 792.5m. 
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Figure 3.  EMP25969 – Drill Hole Locations on RTP Aeromagnetic Image 
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GEOCHEMICAL SAMPLING 

Sampling during the drilling programs consisted of the collection of mud and sand specimens from 
the interval immediately above the basement unconformity, and NQ drill core samples. The aim of 
this technique is to test the basal Mesozoic sand layers for potential hydromorphic, or mechanical 
and geochemical tracers from nearby mineralisation.  
 
Rotary mud PCD chip samples consisting of 3m intervals were collected via the overflow at the collar 
and were sampled for at least 50m above the basement unconformity to include the entire sand 
interval intersected. The drill core samples from the Proterozoic basement were cut and filleted at 
the Cannington core facilities. Composite samples of 4 metres was the standard cut interval, 
however sampling to key lithological contacts was also done where it was thought necessary. 
 
Sample preparation and assaying beyond this point was conducted by SGS Laboratories in 
Townsville.  
 
The samples were dried, crushed and pulverised to a -75 micron fraction at SGS after which samples 
were split out and assayed using an Aqua Regia digest, DIBK extract and AAS finish for Au and Ag 
(method code ARE155). A four acid digest (DIG40Q) using ICP-OES for Ag, Al, As, Bi, Ca, Co, Cu, 
Fe, K, Mg, Mn, Mo, Na, P, Pb, Rb, Sb, Sr, Ti, Zn and U assays (method code ICP40Q) completed 
the process. 

 
All geochemical results are presented in Appendix 2. 
 
 
GEOPHYSICAL MODELLING 

During April 2018 GeoDiscovery Group completed geophysical back modelling on the Sandila Bore 
target specifically focusing on the aeromagnetic data and the three exploration drillholes completed 
during 2017. The memo detailing this geophysical modelling is attached as Appendix 3, but the 
modelling showed that the tops of the magnetic bodies targeted are well below the base of drilling in 
WD1701 to WD1703. 

As a result of this work and anomalous geochemistry intersected in the 2017 drillholes a decision 
was made to complete a MIMDAS survey over the Sandila Bore target. 

MIMDAS SURVEY 

Geophysical Resources and Systems (GRS) were contracted to complete 6 lines totaling 18.6 line 
kilometres of MIMDAS surveying (Figure 4) over the Sandila Bore target, with data cleansing and 
processing and all data review and geophysical modelling being completed by geophysicists at 
GeoDiscovery Group. 

GRS crews commenced the survey on the 3rd October and were completed by the 26th October, 
2018. The field data for each MIMDAS IP and MT line was sent to GeoDiscovery Group as it was 
acquired for review to determine if all lines needed to be completed. Due to unfavourable results 
only 4 out of the 6 planned lines were completed, and Lines 7510200N and 7517400N were not 
surveyed. No outstanding IP anomalies worthy of drilling were detected by the MIMDAS survey. 

The data was collected on 600m line spacings. All lines were completed using 200m spaced 
receivers and transmitter moves with a summary of complete survey specifications provided in Table 
6 and Table 7 below. Geophysical modelling by a consultant geophysicist from the GeoDiscovery 
Group of lines 7509000N, 7509600N and 7513800N is attached as Appendix 4, along with the 
MIMDAS survey report by GRS. 
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Table 6.  Sandila Bore IP Specifications  

  
IP Specifications  
Receiver (Rx) M.I.M Distributed Acquisition System 
Configuration Pole - Dipole 
Transmitter (Tx) Zonge GGT - 10 
A – Spacing 200m 
Tx Frequency 25 / 512 Hz 
Rx Sampling 200 samples per second 
IP decay window 3.0 – 5.0 seconds 
 
 
Table 7.  Sandila Bore MT Specifications  

  
IP Specifications  
Receiver  M.I.M Distributed Acquisition System 
Sampling frequencies 100 & 1600 samples per second 
Used / Inverted MT frequency range 1.1718 – 200 Hz 
Dipole length 200m 
Array MT E - Map 
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Figure 4.  EPM25969 – 2018 MIMDAS lines and 2017 Drillhole Locations on RTP Aeromagnetic Image 
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CONCLUSIONS 
South32 Cannington Exploration completed a total of five rotary mud and diamond drillholes for a 
total of 3,416.3 metres, and geophysical modelling, plus 12.6 line kilometres of MIMDAS surveying 
during the term of the tenement. Assay results from the drilling were generally poor. Depth to 
basement from the drilling varied from 390m in WD1703 in the north of the tenement, to 617.6m in 
SSCD1804A further south. The depths to basement found from the drilling also downgrade the 
exploration potential of the tenement to probably uneconomic depths, especially in the centre and 
southern parts of the EPM. 

Results from the drilling and geophysics, plus the depth to basement in the central and southern 
parts of the tenement, were not sufficiently encouraging to continue with exploration. As a result, 
EPM 25969 has been relinquished. 
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APPENDIX 1 – DRILLHOLE DATA 
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APPENDIX 2 – GEOCHEMICAL DATA 
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APPENDIX 3 – GEOPHYSICAL DATA & MODELLING MEMO 
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APPENDIX 4 – GEOPHYSICAL MODELS OF SANDILA BORE MIMDAS LINES 
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