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SUMMARY 

This Relinquishment and Final Mineral Exploration report describes all exploration work carried out 
by South32 Cannington Pty Ltd for the reporting period from grant of tenement on 24th May 2011 
through to relinquishment on 23rd May 2020 on EPM 17569 “Sheep Creek” (the EPM). The EPM 
formed part of the Cannington Southern Domain Project of the Cannington Mine exploration team. 

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

Exploration work carried out during the tenure period to 23rd May 2020 included desktop geology 
reviews, extensive rotary mud and diamond drilling, several gravity surveys, a downhole EM survey, 
and a MIMDAS IP and MT geophysical survey, plus geophysical modelling and reviews. 
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LOCATION AND TENURE 

This Relinquishment and Final Mineral Exploration report describes all work carried out by South32 
Cannington Pty Ltd during the period 24th May 2011 until 23rd May 2020 on the tenement holding EPM 
17569 “Sheep Creek” (the EPM), Cannington Southern Domain Project, located in Northwest 
Queensland. 

Exploration Permit for Minerals 17569 was granted to BHP Billiton Minerals Pty Ltd on 24th May 2011 
with 162 sub-blocks for a period of 5 years. On the 11th July 2013 the EPM was reduced to 80 sub-
blocks. The second partial relinquishment of EPM 17569 occurred on 23rd May 2014, where the area 
of the EPM was reduced from 80 sub-blocks down to 60 sub-blocks. The tenement was transferred to 
BHPB Cannington Pty Ltd on the 11th of February 2015, which in turn became part of South 32 
Cannington Pty Ltd on the 3rd of June 2015. A third partial relinquishment occurred on the 23rd of May 
2015 where the area of the EPM was further reduced from 60 sub-blocks down to 48 sub-blocks after 
a variation was requested and granted. The fourth partial relinquishment occurred on the 23rd May 2016 
when 24 sub-blocks were relinquished. The final sub-blocks held on full relinquishment on 23rd May 
2020 are listed in Table 2. 

The EPM is located approximately 70 km south of the Cannington Mine in Northwest Queensland 
(Figure 1). Access to the EPM is via a network of graded station tracks leading off the paved Kennedy 
Development Road and the unsealed Toolebuc Road. Topographically, the majority of the EPM is flat 
to gently undulating with the exception of sparsely distributed mesa escarpments and plateaus, with 
scattered timber and large areas of grassland. Thicker stands of trees occur along major water courses 
draining the region. These water courses flow towards the southwest. 

The principal exploration target within this EPM is Proterozoic - age, Broken Hill type (BHt) Ag – Pb – 
Zn mineralization, e.g. Broken Hill, Cannington and Maronan. 

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 : EPM 17569 
Name : Sheep Creek 
No. of sub-blocks :  24 Sub-blocks 
Grant Date : 24 May 2011 
Expiry Date :  23 May 2020 
Holder :  South32 Cannington Proprietary Limited (100%)  
 
 
Table 2.  Relinquished Sub-block Details  

   
BIM Block Sub-blocks 
CLON 2124 O P Q R S T U W X Y Z 
CLON 2196 C D 
CLON 2338 E G H K P U Z  
CLON 2339 A F L Q 
  



South32 Cannington Pty Ltd - EPM 17569                                                                  Final Report to 23 May 2020                              Page 3 

Figure 1.  EPM 17569 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 – 400m thick and has forced most of the previous 
and current exploration companies in the area to rely on the use of geophysical surveys as the main 
exploration tool.   

Explorers in the past have 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 BHPB / South32 to the south of Cannington, building up an extremely valuable 
geophysical database. This is in addition to previous and current exploration drilling in the Cannington 
area and to the south of Cannington. 

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 of 1695 - 1665 Ma 
age, Giles & Nutman, 2003), 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). 
Isotopic dating of a garnetiferous felsic gneiss from the proposed Fullarton River Group (some 30 km 
north of Cannington), has given an age of 1677± 9 Ma (Page, 1993), which would imply an age 
equivalence with the Mount Isa Inlier Cover Sequence 3. 

Higher-grade metamorphics south of Cloncurry and including the region around and 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-rich 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- to weakly magnetic. 
Dense packages due to 
mafics. Regionally 
extensive formational 
conductors 

Amphibolite 
intercalated with 
graphitic schist-
gneiss 

Non- to weakly magnetic, 
although amphibolite 
commonly contain 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 

 
 

EXPLORATION WORK COMPLETED DURING THE TERM OF THE 
TENEMENT 
Exploration work conducted over the EPM during the life of the tenement between 24th May 2011 to 
23rd May 2020 consisted of: 

• Desktop Reviews and Geophysical Modelling; 
 

• Cultural Heritage Clearances; 
 

• Drill Site Earthworks; 
 

• Rotary Mud and Diamond Drilling; 
 

• Geochemical Sampling;  
 

• Gravity Surveys;  
 

• Downhole EM Survey; and 
 

• MIMDAS Surveying. 
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DESKTOP REVIEWS 

Annual desktop reviews were completed after each field season during the life of the tenement to review 
the geology and geophysics of the targets tested within the EPM. This included aeromagnetic and 
regional gravity interpretations, and forward modelling by consultant geophysicists from the 
GeoDiscovery Group, for target generation and drill hole targeting purposes, e.g. inversion modelling 
of historical aeromagnetic data and ground gravity data acquired in 2011 over geophysical target 
WG_DH_18 was completed by consultant group GeoDiscovery during 2011. The results of the 
numerous drilling, gravity, downhole EM and MIMDAS surveys completed during exploration field work 
were reviewed and geophysically modelled as the data became available.  
 
 
CULTURAL HERITAGE CLEARANCES 

All in-field cultural heritage surveys were conducted by representatives of the Pitta Pitta Aboriginal 
Corporation, with BHPB / South32 employees.  
 
One proposed drill pad (WD1201) was cleared in April 2012 and cultural heritage clearances of two 
diamond drill pads for WD1301 and WD1302 were completed in August 2013. Cultural heritage 
clearances of seven diamond drill pads were conducted in July 2014, with cultural heritage clearances 
of four diamond drill pads in the Pollygammon target area carried out in May 2015. 
 
During the various surveys, no artefacts or items of cultural significance were located and all sites were 
cleared for exploration drilling. 
 
 
DRILL SITE EARTHWORKS 

Once each drill site and access track had been cleared for cultural heritage, all drill site earthworks and 
access track preparation was completed by the local landholders of the Lucknow and Pollygammon 
stations, while supervised by BHPB / South32 personnel. 
 
 
ROTARY MUD / DIAMOND DRILLING 
 
The drilling programs were broadly targeted at the interpreted boundary of the upper units of the MNQ 
and the base of the TCV or its metamorphic equivalent, and at discrete geophysical targets modelled 
within this stratigraphic zone. Drilling of the cover sequence involved using 99mm mud rotary 
techniques to penetrate the >200m of Mesozoic cover that is present in the area. All drilling into 
basement rocks used NQ diameter diamond core. All drillhole locations are presented in Figure 2. 
 
All drill core was orientated using the Reflex ACT II core orientation system, and geological logging and 
magnetic susceptibility readings were carried out on the core, with structural measurements taken on 
all applicable structural features. Drill core was processed and sampled at the Cannington Mine core 
facilities and dispatched to SGS Laboratories in Townsville for geochemical analysis. Geological and 
geophysical logs (magnetic susceptibilities) for the holes completed are presented in Appendix 1. 
 
 
One rotary mud / diamond drillhole (WD1201, details summarised in Table 4) was completed during 
May 2012 for a total of 805.2m, utilising a UDR 1200 multi-purpose drill rig supplied by Tom Browne 
Drilling Pty Ltd. 
 
Table 4.  2012 Drillhole Collar Details     

Hole ID Easting 
(GDA94) 

Northing 
(GDA 94) Azimuth (Grid) Dip Depth 

WD1201 496400 7514130 90° -60° 805.2m 
 

 



South32 Cannington Pty Ltd - EPM 17569                                                                  Final Report to 23 May 2020                              Page 7 

WD1201 – This drillhole was designed to test a discrete combined magnetic and gravity target 
(WG_DH_18) identified from the interpretation of regional aeromagnetic datasets. Fresh Proterozoic 
basement rocks were intersected at 338.4m, with drilling completed at 805.2m. The geology 
intersected within the basement rocks consisted of amphibolite, minor garnet sandstone and garnet 
quartzite and pegmatites from 338.4m to 443m, then psammo-pelitic gneiss, migmatite, pegmatite, 
amphibolite, calc-silicates and biotite gneiss to EOH at 805.2m. Initially encouraging BHt alteration 
signatures and Ag – Pb – Zn values were recorded in the geochemical data.  
 
The maximum assays in this hole included 1440ppm Zn in a thin garnet sandstone from 348.28 – 
348.75m, plus 1670ppm Pb and 2.8ppm Ag with 811ppm Zn between 401 – 405m in an amphibolite. 
The anomalous zone in WD1201 covers the interval from 338.4m to 533.65m, in a mixture of 
predominantly amphibolite and intercalated gneisses plus several thin garnet sandstones and garnet 
quartzites. Assays within the anomalous interval range from 20 to 1440ppm Zn, 16ppm to 1670ppm 
Pb, 6ppm to 373ppm Cu, and from below detection limit to 3.1ppm Ag. Below 533.65m there is only 
minor elevated Zn and Cu (i.e. >100ppm). 
 
 
During September 2013 two rotary mud / diamond drillholes (WD1301 and WD1302, summarised in 
Table 5) were completed for a total of 1,864.2m, utilising a UDR 1200 multi-purpose drill rig supplied 
by Tom Browne Drilling Pty Ltd. These holes were also aimed at testing target WG_DH_18 and 
following up the anomalous results in hole WD1201. 

 
 

Table 5.  2013 Drillhole Collar Details     

Hole ID Easting 
(GDA94) 

Northing 
(GDA 94) Azimuth (Grid) Dip Depth 

WD1301 496275 7514310 90° -60° 933.6m 
WD1302 496920 7514320 270° -60° 930.6m 
 

 
WD1301 – This drillhole was designed to test a 3.15gm/cc gravity anomaly identified from ground 
gravity data obtained in June 2011 and associated with a subtle magnetic target (WG_DH_18) identified 
from the interpretation of regional aeromagnetic datasets. Fresh Proterozoic basement rocks were 
intersected at 383.2m, with drilling completed at 933.6m. The geology intersected within the basement 
rocks consisted of amphibolite, psammite, psammo-pelite and minor quartzofeldspathic gneiss and 
pegmatite between 383.2m to 600m, followed by psammo-pelitic gneiss, amphibolite, biotite gneiss and 
pegmatite to EOH. Encouraging BHt alteration signatures and Ag, Pb, Zn values were recorded from 
the geochemical data. Microprobe analysis of garnets from the drillhole was completed at James Cook 
University highlighting favourable garnet chemistry (Appendix 2), which based on earlier confidential in-
house work completed by Steve Walters, suggests that these types of garnets (high Mn + Ca) are 
characteristic of more evolved and mineralised BHt systems. 
 
WD1301 shows a geochemically anomalous zone from 362 – 504m associated with amphibolite, 
metasedimentary gneisses, and minor pelitic gneiss and psammite, but without BHt lithologies either in 
this interval or elsewhere in this hole. The highest Pb assay in WD1301 is 895ppm with associated As 
of 2280ppm, 294ppm Zn and 2.5ppm Ag in a thin psammite unit between 394.8 – 395.7m. There is also 
a maximum Cu assay of 1400ppm associated with the highest Ag assay in the hole of 5.7ppm at 390.9 
– 391.2m in amphibolite. Below 504m is minor Zn and Cu anomalism (i.e. >100ppm) in 
metasedimentary gneisses. 
 
 
WD1302 – This drillhole was designed to test the same combined magnetic and gravity anomaly as 
WD1301, and was collared 645m east of WD1301 and drilled towards the west in order to cut across 
the target’s interpreted footwall location. Fresh Proterozoic basement rocks were intersected at 348.4m, 
with end of hole at 930.6m. The geology intersected within the basement rocks consisted of 
disseminated garnet-rich biotite gneiss, pegmatite, quartzofeldspathic gneiss, psammo-pelite, 
psammite, psammo-pelitic gneiss, with several thin units of amphibolite intersected between 647.1m 
and 907.3m. No distinctive BHt lithologies such as BIF or garnet quartzite were intersected in this hole. 
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WD1302 shows no significant assays, with the highest Pb assay recorded of 100ppm at 929.75 – 
930.6m in quartzofeldspathic gneiss, and the highest Zn assay was 225ppm in psammo-pelitic gneiss 
at 845.3 – 846.5m. The maximum Cu assay is 668ppm in biotite gneiss at 724 – 728m, with the highest 
Ag assay of 0.7ppm in a thin amphibolite unit between 826.63 – 827.3m. 
 
 
Seven rotary mud / diamond drillholes (summarised in Table 6) were completed during September and 
October 2014, for a total of 3,204.9m, utilising a UDR 1200 multi-purpose drill rig supplied by Mitchell 
Services / Tom Browne Drilling Pty Ltd. Holes WD1401 to WD1406 were aimed at testing north – south 
striking linear magnetic anomalies interpreted from regional aeromagnetic datasets in the Pollygammon 
area, and WD1410 was collared in EPM 17569 but aimed at testing the Dover East target in adjacent 
South32 held EPM 18324. 
 

 
Table 6.  2014 Drillhole Collar Details     

Hole ID Easting 
(GDA94) 

Northing 
(GDA 94) Azimuth (Grid) Dip Depth 

WD1401 482550 7493500 90° -80° 293.2m 
WD1402 482940 7490850 90° -80° 293.0m 
WD1403 482270 7486235 270° -80° 616.4m 
WD1404 483900 7487300 90° -80° 516.8m 
WD1405 480500 7493300 270° -80° 280.4m 
WD1406 480900 7488800 270° -80° 330.5m 
WD1410 493200 7498600 90° -60° 874.6m 
 

 
WD1401 – This drillhole was designed to test the base of the Mesozoic cover and top of the Proterozoic 
basement of a fold closure at the northern end of the easternmost north – south oriented magnetic 
target identified in the Pollygammon area. Proterozoic basement rocks were intersected at 242.3m with 
drilling completed at 293.2m. Basement lithologies intersected in the core included variably kaolinized 
and weathered psammo-pelitic gneiss, psammite, pelites, and minor pegmatite. 
 
There were no significant assay results from the WD1401 rotary mud Mesozoic basal sand samples, 
with the best Pb assay being 13ppm and the best Zn assay was 79ppm (non-coincident samples). Two 
samples recorded above detection limit Ag of 0.2ppm and 0.3ppm. The assay results from the WD1401 
core were also disappointing with no significant results, as the highest Pb was only 32ppm, best Zn was 
80ppm, best Cu was 73ppm, and no Ag was above detection limit. 

 
WD1402 – This drillhole was designed to test the base of the Mesozoic cover and top of the Proterozoic 
basement of the central part of the easternmost north – south oriented magnetic target at Pollygammon. 
Proterozoic basement rocks were intersected at 237m with the end of hole at 293m. The geology 
intersected within the basement rocks consisted of schist, psammo-pelitic schist, and psammite. 
Sections of the core were lost due to the weathered and crumbly nature of the rocks, with the core 
logged as weathered and kaolinized to varying degrees from start to finish. 
 
The WD1402 rotary mud samples also included one from the top of the Proterozoic, which was soft and 
weathered causing the drillers to drill into it with rotary drilling for several metres. The WD1402 mud 
sample assays reported a highest Pb result of 93ppm with a coincident Zn assay of 225ppm, plus 
coincident Cu and As assays of 211ppm and 27ppm respectively, from 237 – 240.2m depth in schist 
immediately below the unconformity. This sample also reported a Au assay of 0.02ppm. The basal sand 
assays above the unconformity were of low “background” values, e.g. the highest Pb of 24ppm and 
highest Zn of 45ppm were from the sample at the unconformity at 237m. 
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The WD1402 core assays show a similar result to WD1401, in that there are no significant assays, with 
the highest Pb being 65ppm, the Ag assays are all below detection limit, and the highest Zn assay is 
220ppm, with the best Cu assay recording 92ppm. Some weakly elevated As is present, with several 
samples over 10ppm, to a maximum of 23ppm. 
 
 
WD1403 – This drillhole was designed to test the base of the Mesozoic cover and part of the Proterozoic 
basement in a high-amplitude magnetic anomaly at the southern end of the central north – south 
oriented Pollygammon magnetic target. Proterozoic basement rocks were intersected at 234m with 
drilling completed to a final depth of 616.4m. Drillhole WD1403 was drilled to a total depth of 616.4m to 
thoroughly test the magnetic high it targeted, and intersected lithologies that include mainly pelitic 
gneisses and biotite schist, plus psammites, amphibolites, and pegmatites, with several faults also 
intersected. 
 
As for WD1402, the rotary mud drilling in WD1403 continued into the soft and weathered basement 
rocks before NQ coring started, so that from 234m to 281.4m the rotary mud samples are of basement 
rather than sand. The basal sand samples collected are from 213m to 234m depth, and show relatively 
low “background” levels of Pb, Zn, As, and Cu. However, the Ag assay from 213m to 216m in the basal 
sand was 1.1ppm. The samples from WD1403 recorded a best Pb assay of only 10ppm, and a best Zn 
assay of 57ppm (non-coincident samples), but As was elevated from 249m to 270m with a maximum 
of 92ppm and a minimum of 36ppm within this interval, within a wider zone of ≥15ppm As between 
234m to 281.4m in the basement pelitic gneiss. Some weakly elevated Cu assays were also present, 
with the highest result being 83ppm in the anomalous As zone. 

Pb and Zn assays were low through the core, with the maximum Pb only 20ppm, and the maximum Zn 
was 143ppm, with the highest Ag assay being 0.7ppm. The highest Cu assay was 844ppm from a zone 
of anomalous Cu and As (i.e. ≥100ppm) between 527 – 610.65m in predominantly pelitic gneiss with 
minor psammite and pegmatite. The maximum As assay from this zone is 2480ppm, in and surrounding 
a fault zone. Some U assays are also weakly elevated (up to 20ppm) in this zone. Higher in the hole 
Cu and / or As are also sporadically anomalous, with a maximum As assay of >10000ppm at 390 – 
390.2m in a pegmatite, and associated with the Ag assay of 0.7ppm. 
 
 
WD1404 – This drillhole was designed to test the base of the Mesozoic cover and a part of the 
Proterozoic basement at the southern high-amplitude magnetic anomaly of the easternmost north – 
south oriented Pollygammon magnetic target. Fresh Proterozoic basement rocks were intersected at 
249m with the end of hole at 516.8m. Drillhole WD1404 was also drilled to more than the planned 50m 
diamond tail, and reached a total depth of 516.8m, to better test the magnetic high it was aimed at. The 
hole intersected a mixture of schist, pelitic and psammo-pelitic gneisses, quartzofeldspathic gneiss, 
psammite, minor graphitic schist, pegmatite, volcanics and amphibolite. 

Within WD1404 the rotary mud drilling also continued into the Proterozoic basement, and the best rotary 
mud assays returned were 38ppm Pb and 141ppm Zn from the same sample between 255m to 258m 
in schist. Several other Zn assays from the basement were also >100ppm Zn, and two samples reported 
0.5ppm Ag, one from the sands and the other from the basement schist. The As assays between 255m 
and 281.2m were all ≥18ppm, with all but one being over 20ppm (max. 28ppm). The highest Cu assay 
was 28ppm. The basal sand samples all recorded low, non-anomalous assays, e.g. the best Pb was 
14ppm, best As was 11ppm, and the best Zn was 64ppm. 

Immediately below the Mesozoic unconformity is a zone of weakly elevated As assays (up to 28ppm) 
between 249 – 2281.2m and collected as part of the PCD mud samples, and elsewhere in the hole are 
other sporadic weakly elevated As assays (max. 39ppm). The maximum Cu assay, in mafic volcanics, 
is 256ppm and is associated with the 39ppm As assay. The highest Ag assay is 1.3ppm, with 
surrounding samples showing Ag assays of 1ppm and 0.6ppm in amphibolite between 508.5 – 514m, 
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and the Zn assays for these same samples also anomalous at 1180ppm, 1480ppm and 897ppm. The 
Pb assays for these samples were 545ppm, 685ppm and 339ppm respectively. 

The fact that the amphibolite between 497.8m and EOH at 516.8m shows very anomalous Zn (max. in 
hole of 9680ppm at 497.8 – 498m) and some very anomalous Pb assays makes WD1404 of interest, 
in addition to the zone of anomalous Zn in psammo-pelitic gneiss above the amphibolite between 462 
– 497.8m that averages about 544ppm Zn. Some anomalous Cu (≥100ppm) assays are also present 
in the psammo-pelitic gneisses from 454 – 478m overlapping the anomalous Zn values, and another 
zone of elevated Cu +/- Zn is related to the mafic volcanics between 324 – 360.7m. 

 
WD1405 – This drillhole was designed to test the base of the Mesozoic cover and part of the Proterozoic 
basement at a possible fold closure within the northern end of the central north – south oriented 
Pollygammon magnetic target. Proterozoic basement rocks were intersected at 213m with drilling 
completed to 280.4m. Proterozoic lithologies intersected in WD1405 were mainly metasedimentary 
gneisses and pegmatites, and most of these rocks were affected by Mesozoic palaeoweathering and 
feldspars have been kaolinized, with “red rock” alteration prominent between 257m to 280.4m. 
 
The rotary mud samples from WD1405 failed to return any values of interest (e.g. best Pb assay was 
only 18ppm), with only slightly elevated levels of Zn noted (maximum assay was 87ppm). 

The assays from WD1405 diamond core (from 236.3m to EOH at 280.4m) are all uniformly low in value, 
with a maximum Pb assay of 34ppm, a maximum Zn assay of 61ppm, a maximum Cu assay of 57ppm, 
and with no Ag assays above detection limit. 
 
 
WD1406 – This drillhole was designed to test the base of the Mesozoic cover and part of the Proterozoic 
basement in a high-amplitude magnetic anomaly in the centre of the central north – south oriented 
Pollygammon magnetic target. Proterozoic basement rocks were intersected at 234m with the drilling 
completed at a total depth of 330.5m. The core, and some rotary mud samples, from WD1406 
intersected interlayered psammo-pelitic gneiss, pelitic gneiss, and psammite, with a thin horizon of 
disseminated garnet alteration between 285.4 -286.3m within psammo-pelitic gneiss. 

WD1406 rotary mud drilling continued into the basement, which was soft and weathered, and 
consequently only the top 4 mud samples collected were from the Mesozoic sands, and the rest were 
from weathered psammo-pelitic gneiss between 234m and 278.2m. The WD1406 basal sand samples 
show very low “background” assays for all elements of interest (e.g. best Pb assay 10ppm, best Zn 
assay 34ppm), and it is the gneiss samples that show the highest Pb assay of 24ppm with a coincident 
Zn assay of 117ppm from 276m to 278.2m depth. The highest Zn assay in the samples was 148ppm 
from 249m to 252m depth, and several samples also had Zn assays of ≥ 100ppm. The As assays were 
also weakly elevated (e.g. ≥ 15ppm) in a few samples, with a maximum assay of 79ppm. Cu recorded 
a maximum assay of 122ppm, also from the gneisses. 

The highest Pb assay in the core is 115ppm in pelitic gneiss at 310 – 312m, and the core is elevated in 
Zn below 278.2m (i.e. ≥100ppm, max. 189ppm), but no Ag assays are above detection limit anywhere 
in the hole, and Cu is also relatively low with the best assays only 86ppm in core and 122ppm in the 
mud samples. Two As assays in the core are weakly elevated (>10ppm) with the highest value being 
19ppm, but there is also a zone of weakly elevated As from the rotary mud samples immediately below 
the Mesozoic unconformity between 234 – 278.2m, with a maximum value of 79ppm. A few elevated 
Cu and Zn assays are present in some rotary mud basement samples, from 237m to 246m. 

 
WD1410 – This drillhole was collared in EPM 17569 and was designed to follow up the down-dip extent 
of prospective alteration found in drillhole WD1303 at the Dover East target in the adjacent tenement, 
EPM 18324. Proterozoic basement rocks were intersected at 330m with drilling completed at 874.6m. 
Proterozoic lithologies were a mixed sequence of predominantly quartzofeldspathic gneiss (some 
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garnet- and magnetite-bearing), plus psammo-pelitic gneiss, and minor BIF, psammites, quartzite, 
pegmatite, and a garnet sandstone band is present at 389.9 – 390.1m but with no geochemical 
anomalism. Many zones of disseminated garnet alteration were logged throughout the core, e.g. 
between 389.9 – 390.1m, 457.35 – 487.3m, 535 – 538.85m, 546.2 – 572.4m, 592.05 – 611m, 713.2 – 
716.4m, with banded garnets between 783.5 – 789.7m and 829.7 – 838.3m. The magnetite found in 
WD1410 and previous holes at Dover East may be the cause of the magnetic anomaly, but the gravity 
anomaly is not fully explained. 

The best Pb assay from the Mesozoic rotary mud samples was 30ppm from one of the basement 
samples (the rotary mud drilling continued into the basement due to the soft nature of the top of the 
Proterozoic), and the best Zn assay reported was 121ppm (non-coincident samples), with the highest 
Ag assay of 1.5ppm within the Mesozoic basal sands (also not coincident with any other elevated 
assays for the other elements). The best As assay was 25ppm from within the basal sands, and the 
best Cu assay was 39ppm also from the sands. 

The assay results for WD1410 core samples reported a best Pb assay of 189ppm from 592.05 – 
593.05m in a thin psammite unit. No other Pb assay was more than 74ppm. The highest Zn assay is 
330ppm associated with a Cu assay of 231ppm and As of 7ppm in quartzofeldspathic gneiss between 
457.3 – 457.7m, with the highest Cu assay of 1830ppm recorded from a thin quartzite unit at 490.35 – 
491.45m, with an associated Co assay of 132ppm and a Zn assay of 187ppm. No Ag assays were 
above detection limit. 
 

Nine rotary mud / diamond drillholes (details summarised in Table 7) were completed during June 
and early July of 2015 (WD1412 to WD1416) and from August to October 2015 (WD1515 to 
WD1518) for a total of 6,270.5m, using a UDR1200 DE880 multi-purpose drill rig supplied by 
Mitchell Services. 
 
Drilling of four deep diamond holes (total of 3,680.7m) was conducted to test the Pollygammon 
gravity targets identified in 2015 (see gravity survey section below), which are associated with 
linear north – south striking magnetic anomalies adjacent to regional northwest trending 
structures and localised faulting and folding. 
 
Five rotary mud / diamond-tail drill holes were drilled in the northern (Sandila) section of the 
tenement aimed at testing several discrete magnetic - gravity anomalies, and to follow up 
previous drilling results, and to also test a gravity anomaly in the case of WD1412. This drilling 
totalled 2,589.8m. 

 
 

Table 7.  2015 Drillhole Collar Details     

Hole ID Easting 
(GDA94) 

Northing 
(GDA 94) Azimuth (Grid) Dip Depth 

WD1412 495900 7514140 90° -60° 897.7m 
WD1413 494890 7515000 90° -80° 418.6m 
WD1414 494640 7513460 90° -80° 420.8m 
WD1415 497080 7511765 90° -80° 402m 
WD1416 496800 7510980 90° -80° 450.7m 
WD1515 483350 7488000 90° -60° 947.3m 
WD1516 482350 7487600 270° -60° 892.4m 
WD1517 480800 7492000 270° -60° 930.6m 
WD1518 482350 7492000 90° -60° 910.4m 
 
 
 



South32 Cannington Pty Ltd - EPM 17569                                                                  Final Report to 23 May 2020                              Page 12 

 
Figure 2.  EPM 17569 Drillhole Location Map. 
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WD1412 – This drillhole on Sandila station in the northern section of the EPM was designed to test a 
gravity anomaly and to follow up anomalous geochemistry intersected in adjacent previous drillholes 
WD1201 and WD1301 at the WG_DH_18 target. Proterozoic basement rocks were intersected at 
305m with drilling completed at 897.7m. Basement lithologies intersected in the core included 
quartzo-feldspathic gneiss, psammo-pelitic and pelitic gneisses, psammites, pelites, minor BIF, garnet 
sandstone and garnet quartzite horizons, plus amphibolite and pegmatite. 
 
There were no significant assay results from the WD1412 rotary mud Mesozoic basal unconformity 
samples, with the best Pb assay being 20ppm and the best Zn assay was 132ppm (coincident sample 
about 9m above the unconformity). No samples recorded above detection limit Ag assays. 

The assay results from the WD1412 core recorded a highest Pb assay of 371ppm and best Ag assay 
of 1.5ppm coincident with the best Cu of 527ppm in pelitic gneiss at 427 – 429.7m. The maximum Zn 
assay of 637ppm was recorded from amphibolite at 558.5 – 559.9m. The highest As assay is 340ppm 
in a zone of anomalous As (>100ppm) between 335m to 398m in pelitic gneiss, and some anomalous 
Cu assays are also present in this interval. The thin BIF (from 556.9m – 558.4m) and garnet 
sandstone (445.8m – 446m) units do not show any significant geochemical anomalism, but the garnet 
quartzite at 563.3m – 564m reported 132ppm Pb and 440ppm Zn. 
 
 
WD1413 – This drillhole was designed to test the base of the Mesozoic cover and the top of the 
Proterozoic basement at a combined magnetic – gravity anomaly in the northern part of the tenement, 
the Parisian Creek target. Proterozoic basement rocks were intersected at 290m with the end of hole 
at 418.6m. The geology intersected within the basement rocks consisted of psammitic gneiss, pelites, 
and pegmatite. Mesozoic lithologies included basal sandstone and overlying carbonaceous 
mudstone. 
 
The WD1413 Proterozoic sample assays reported a highest Pb result of 133ppm, and the highest Ag 
assay is 1.1ppm from non-coincident samples. The best Zn assay is 1010ppm with coincident Cu and 
As assays of 123ppm and 76ppm respectively, plus a Au assay of 0.12ppm, from 356m – 362m depth 
in psammitic gneiss. There is a zone of moderately anomalous Zn (including the 1010ppm result) 
between 350m and 418.6m. The basal sand assays above the unconformity are generally of low 
“background” values, e.g. the highest Pb assay is 15ppm and highest Zn of 46ppm were from the 
sample immediately above the unconformity at 290m. This sample also recorded a Cu assay of 
260ppm however. 
 

WD1414 – This drillhole was designed to test the base of the Mesozoic cover and top part of the 
Proterozoic basement at the Parisian Creek target, like WD1413 above. Proterozoic basement rocks 
were intersected at 282m with drilling completed to a final depth of 420.8m. Drillhole WD1414 
intersected lithologies that consist predominantly of biotite gneiss, with several faults also intersected. 
A thin garnet sandstone was logged between 378.6m and 379m. 

The basal sand samples collected are from 252m to 282m depth, and show relatively low 
“background” levels of Ag, Pb, Zn, As, and Cu. The basal sand samples from WD1414 recorded a 
best Pb assay of only 14ppm, and a best Zn assay of 66ppm (non-coincident samples). The highest 
Cu assay present is 19ppm. 

Pb assays were low throughout the core, with the maximum Pb only 55ppm, and the maximum Zn 
was 168ppm, with the highest Ag assay being 0.7ppm (all other Ag assays are b.d.l.). There is a zone 
of anomalous Zn (>100ppm), including the maximum Zn assay, between 282m to 371.6m. The 
highest Cu assay was 58ppm between 288 – 291m. The garnet sandstone did not record any 
anomalous geochemistry. 
 
 
WD1415 – This drillhole was aimed at testing the base of the Mesozoic cover and top section of the 
Proterozoic basement at a magnetic – gravity anomaly (the Dover Bore target) in the northern Sandila 
part of the tenement. Proterozoic basement rocks were intersected at 299m with the end of hole at 
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402m. The hole intersected a mixture of psammo-pelitic gneiss, quartzofeldspathic gneiss, pegmatite, 
and amphibolite. 

Within WD1415 the best Mesozoic basal sand assays returned were 14ppm Pb, 185ppm Zn and 
33ppm Cu from the same sample between 269m – 272m. Below the Mesozoic unconformity the 
maximum Cu assay, in amphibolite between 382.85m – 385.5m, is 78ppm, associated with a 198ppm 
Zn assay. The highest Ag assay within WD1415 is 0.6ppm, with the highest Zn assay from the hole 
being 212ppm, and the best Pb assay is 38ppm. 
 

 WD1416 – As for WD1415, this drillhole was also designed to test the base of the Mesozoic cover 
and part of the Proterozoic basement at the Dover Bore target. Proterozoic basement rocks were 
intersected at 297m with drilling completed at 450.7m. Lithologies intersected in WD1416 were 
psammo-pelitic gneisses and minor pegmatite. 

The Mesozoic basal sand samples from WD1416 did not return any values of interest (e.g. best Pb 
assay was only 10ppm), with moderately elevated levels of Zn noted (maximum assay was 240ppm), 
and maximum Cu assay was 41ppm. 

The assays from WD1416 Proterozoic basement rocks are generally low to moderate in value, with a 
maximum Pb assay of 47ppm, a maximum Cu assay of 110ppm, a maximum Zn assay of 441ppm 
within a zone of moderately anomalous Zn between 297m – 374.5m, and with no Ag assays above 
detection limit. 
 
 
WD1515 – WD1515 was designed to test a 2.73 gm/cc gravity anomaly at Pollygammon adjacent to 
the eastern magnetic linear under 250m of Tertiary and Mesozoic cover sediments. Proterozoic 
basement rocks were intersected at 248m with the drilling completed at a total depth of 947.3m. 
Basement lithologies intersected include pelitic gneiss, mica schist, psammite, predominantly 
psammo-pelite, and several thick pegmatite units. WD1515 is devoid of amphibolites, and the general 
appearance of the lithologies from WD1515 is not that expected of a BHt system, but is possibly more 
like a metamorphosed SEDEX setting. 
 
The WD1515 Mesozoic basal sand samples show “background” assays for Pb (highest assay 8ppm) 
and the best Cu assay is 14ppm, but with the best Zn assay being 554ppm at 233 – 236m. Ag and As 
assays are all below detection limit. 
 
WD1515 core shows several geochemically anomalous zones down hole, commencing at 351.2m – 
363m where a sulphidic psammite has elevated Cu (max. 145ppm), Zn (max. 336ppm), and Pb (max. 
112ppm) but with no other anomalous results. Between 403.9m – 422m another sulphidic psammite 
also exhibits elevated assays, including a maximum of 1060ppm Zn, a maximum Cu of 194ppm, but a 
best Pb assay of only 76ppm and no anomalous Ag. Several other scattered samples further down 
hole in mica schists and pelitic gneisses also show elevated Cu assays of >100ppm (max. of 
242ppm) and rare elevated Zn assays.  
 
The next coherent zone of anomalism in WD1515 is found between 560.6m – 577.55m, also in a 
graphitic and sulphidic psammite, with elevated Cu (max. 164ppm), a single sample with a Pb assay 
of 121ppm, and a central zone between 562.5m – 570m with a weighted average Zn assay of 
3010ppm. Ag is below detection limit throughout this zone, but the psammite sample immediately 
downhole of this interval has an As assay of 50ppm. 
 
Between 582.3m – 590.9m a psammo-pelitic unit shows elevated Cu (max. 247ppm) and Zn (max. 
175ppm) but no other anomalism. From 590.9m – 605.6m a graphitic psammite has anomalous Pb 
and Zn assays with individual samples also showing weakly elevated Ag (0.8ppm) and As (25ppm), 
but with no anomalous Cu. The maximum Pb assay in this interval is 226ppm, with the maximum Zn 
(1040ppm) and anomalous Ag (0.8ppm) assays present in the same sample from a fault zone cutting 
the psammite. 
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Several other anomalous zones associated predominantly with psammitic units are also present 
further down hole in WD1515, but do not show the same level of elevated assays as the above zones. 
These zones include 645m – 664.5m (max. Pb of 107ppm and maximum Zn of 645ppm from the 
same sample) also with a maximum As assay of 118ppm from another sample, and a zone between 
827.7m – 848.35m with elevated Zn (max. 853ppm) and weakly elevated Pb (max. 90ppm from same 
sample as the maximum Zn assay).  
 

WD1516 – This drillhole was designed to test a 2.79 gm/cc gravity anomaly adjacent to the central 
magnetic linear at Pollygammon under 250m of Tertiary and Mesozoic cover sediments. After 
intersecting Proterozoic basement at 254m diamond drilling was used to complete the drillhole to a 
final depth of 892.4m. Lithologies intersected in the Proterozoic basement rocks include psammo-
pelitic gneiss, pelitic gneiss, quartzofeldspathic gneiss, psammite, pegmatite, and amphibolite. Minor 
amounts (<0.1% - 5%) of pyrite, pyrrhotite and chalcopyrite were intersected from 339m to end of 
hole, with 5% visually estimated chalcopyrite intersected between 339m – 339.2m in psammo-pelitic 
gneiss. The sample collected from 339m to 343m recorded a Cu assay of 371ppm, the highest Cu 
assay in the hole. 

The most significant anomalous zone in WD1516 core is from 762.2m – 766m, where a sample 
returned 76ppm Pb, the highest Pb assay from the drillhole. Several samples between 304m – 
785.05m returned between 0.5 – 0.7ppm Ag in both metamorphosed sediments and pegmatite. In 
addition to the diamond drill core samples several chip samples drilled by the rotary mud technique 
between 254m and 284.9m within the weathered basement gneiss returned an average Zn value of 
188ppm, with the best sample returning 376ppm Zn between 281m – 284.9m. 

Amphibolite at the bottom of the drillhole between 874.5m – 892.4m (EOH) returned an average Cu 
assay of 119ppm, with coincident average anomalous As of 15ppm. Best results for this interval 
include 135ppm Cu and 42ppm As. 

Assay results from the basal Mesozoic sandstone between 230m – 254m included a highest Pb 
assay of 11ppm, with a highest Zn assay of 221ppm, and a best Cu assay of 17ppm. Both Ag and As 
assays are all below detection limit. 

 
WD1517 – WD1517 was designed to test a 2.79 gm/cc gravity anomaly adjacent to the central 
magnetic linear at Pollygammon under 250m of Tertiary and Mesozoic cover sediments. The drillhole 
intersected Proterozoic basement at 221m and was completed to a total depth of 930.6m. Proterozoic 
lithologies intersected in WD1517 include quartzofeldspathic gneiss, psammite, psammitic gneiss, 
graphitic schist, psammo-pelitic gneiss, several fault zones, amphibolite and pegmatite. Trace 
(<0.1%) amounts of chalcopyrite and pyrite +/- pyrrhotite were intersected between 408.5m – 464m, 
661.2m – 707.2m and 814.6m – 896.4m. Pyrrhotite and pyrite abundance increases towards the 
bottom of the hole, with 2% - 5% logged between 900.3m – 930.6m within mainly psammo-pelitic 
gneiss. 
 
Two samples of psammo-pelitic gneiss between 580m – 586m returned an average Pb value of 
154ppm, with a maximum value of 191ppm. 105ppm Pb was also returned in psammo-pelitic gneiss 
between 632m and 635m. Several samples from throughout the drill hole returned Ag values of 
between 0.5ppm and 1.8ppm within metamorphosed sediments. 
 
A zone of anomalous Cu, Co and As in amphibolite was intersected between 661.2m to 707.2m. This 
interval returned an average 119ppm Cu and 46ppm Co, with maximum values of 145ppm Cu and 
49ppm Co in non-coincidental samples. One sample between 701m – 705m returning 40ppm As. 
Another amphibolite between 811.9m – 814.6m also returned anomalous As and Co, with 28ppm and 
43ppm respectively being recorded. 
 
Within the sampled Mesozoic basal sands the highest Pb assay was 15ppm, with the best Zn assay 
being 75ppm, and the maximum Cu assay was 12ppm. All Ag assays were b.d.l., but the As assays 
recorded up to 5ppm. 
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WD1518 – This hole was also targeted at testing a residual gravity anomaly adjacent to a north – 
south trending magnetic linear feature in the Pollygammon area. Proterozoic basement was 
intersected at 249m with psammo-pelite being the dominant lithology throughout the hole. 
Subordinate lithologies include psammite, pelitic gneiss, quartzofeldspathic gneiss, amphibolite and 
pegmatite. The end of hole was at 910.4m. 

Several samples within psammo-pelite, amphibolite and pegmatite from 476m to 549.6m returned 
weakly anomalous As, with one sample returning up to 19ppm As. This sample was coincidental with 
elevated Cu of 118ppm, with another sample from a pegmatite returning 312ppm Cu. Ag from this 
zone was below detection limit however, and Pb assays were also low (highest of 58ppm). Psammo-
pelite between 624.4m – 628m and a pegmatite between 809.6m – 810.7m also returned As assays 
of 47ppm and 25ppm respectively. 
 
A zone of elevated Cu and Zn was intersected in psammite and psammo-pelite between 734m – 
909.2m, with samples returning up to 378ppm Cu and 1260ppm Zn in non-coincident samples. Six 
samples within this zone also returned weakly elevated As, with up to 28ppm being recorded. A 
maximum value of 191ppm Pb from psammite was also recorded from this interval, but all other Pb 
assays were relatively low, and all Ag assays were b.d.l. Several samples between 404m – 664m 
returned between 0.5ppm and 0.9ppm Ag. 
 
Three samples show above detection limit assays for Bi in amphibolite (maximum of 9ppm) between 
489.8m and 525m. This is in addition to 20ppm Bi in psammo-pelite between 423.5m – 426.8m. 
 
The Mesozoic basal sand samples reported maximum Pb, Zn, and Cu assays of 12ppm, 55ppm, 
and 42ppm respectively. Several Ag assays were above detection limit, with a maximum value of 
0.9ppm, with several As assays also just above detection limit (best 4ppm). 
 
 
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. 
 
 

GROUND GRAVITY SURVEYS  
 

Daishsat Geodetic Surveyors carried out a precision ground gravity survey on EPM 17569 over a 
discrete magnetic anomaly, target WG_DG_18 in the northern part of the tenement, during June  
 
2011, with final data delivered July 2011. The survey covered an area of approximately 4 square 
kilometres (see Figure 3 for survey location).  
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Figure 3.  EPM 17569 Gravity Surveys Station Locations. 



South32 Cannington Pty Ltd - EPM 17569                                                                  Final Report to 23 May 2020                              Page 18 

 
Figure 4.  Parisian Creek, Dover Bore and merged WG_DH_18 Targets Residual Gravity Image (From Daishsat, 2014). 
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Figure 5.  Pollygammon Target Residual Gravity Image (From GeoDiscovery, 2015). 
 
 
A total of 115 new gravity stations were surveyed by Daishsat at 100m and 200m station spacings 
measured along five east – west oriented lines spaced 250m apart. The gravity data was acquired 
using a Scintrex CG-5 gravity meter. Position and level data were obtained using Leica SR530 and 
GX1230 geodetic grade GPS systems to produce precise Real-Time Kinematic (RTK) locations.  
 
During July and August 2013 Daishsat Geodetic Surveyors carried out two detailed ground gravity 
surveys over targets located primarily on an adjacent tenement (EPM 18324), and which extended 
into EPM 17569. Only the portions of the Dover East and Lucknow surveys that extended onto EPM 
17569 are presented in Figure 3. In April 2014 Daishsat Geodetic Surveyors also carried out a 
precision ground gravity survey (totalling 282 stations and covering approximately 13 square 
kilometers) at the northern end of EPM 17569 over two adjacent discrete magnetic anomalies – the 
Parisian Creek and Dover Bore targets (see Figure 3; residual gravity merged with WG_DH_18 
gravity in Figure 4). Results from the ground gravity surveys identified anomalous masses associated 
with existing aeromagnetic targets within the tenement area. 
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All gravity stations were surveyed either on foot or using Daishsat All Terrain Vehicles (DATV) at the 
following station and line spacing: 
 
Dover East Survey: 

• 49 Stations @ 100m station spacing and 400m east – west line spacing in EPM 17569. 
 
Lucknow Bore Survey: 

• 40 stations @ 100m station spacing and 400m east – west line spacing in EPM 17569. 
 
Parisian Creek Survey: 

• 282 stations @ 200m station spacing and 250m east – west line spacing. 
 
The gravity data was acquired using a Scintrex CG-5 gravity meter. Position and level data were 
obtained using Leica GX1200 geodetic grade GPS systems to produce precise Real-Time Kinematic 
(RTK) locations. 
 
During late March and early April 2015 Daishsat Geodetic Surveyors carried out a precision GPS 
ground gravity survey at the south-western part of EPM 17569, selected over two adjacent discrete 
north – south oriented linear magnetic anomalies, part of the Pollygammon target. The survey ground 
station locations are highlighted in Figure 3. A total of 1,124 new gravity stations were acquired during 
the survey, plus 37 station repeats, and 6 existing gravity station repeats. The surveyed area was 
designed to further refine targets within the south-western portion of EPM 17569 as a follow up to drill 
testing of several magnetic targets during September and October of 2014. Results from the ground 
gravity survey identified anomalous masses associated with and / or adjacent to existing 
aeromagnetic highs within the tenement area. Figure 5 shows the residual gravity image. 
 
The survey grid covered an area of 38 square kilometers and was designed to extend upon pre-
existing gravity survey data located in the northern and south-eastern parts of the grid. Gravity data 
was acquired at 100m station spacings along east – west oriented lines spaced 250m apart and three 
northern lines spaced 500m apart. 
 
All gravity stations were surveyed on foot or using Daishsat All Terrain Vehicles at the following 
station and line spacing: 
 
Pollygammon Survey: 

• 1,124 stations @ 100m station spacing and 250m or 500m east – west line spacings. 
 
The gravity data was acquired using a Scintrex CG-5 gravity meter. Position and level data were 
obtained using Leica GX1200 geodetic grade DGPS systems to produce precise post-processed 
locations and elevations. A single gravity base station was used for calculation of absolute gravity and 
daily drift determination during the survey and was located coincident with the primary GPS Base 
1435. This base was tied to Australian Fundamental Gravity Network station 20064400313 located at 
the Middleton Hotel. 
 
Gravity data for all surveys was reduced using standard reductions on the ISOGAL84 gravity network. 
GPS data were reduced to MGA coordinates with levels expressed as metres above the Australian 
Height Datum (AHD). The gravity data is presented in Appendix 3.  
 
 
DOWNHOLE EM SURVEY 
 
Originally, the holes planned for DHEM surveys were WD1201 and WD1412 in the Sandila Station 
part of EPM 17569 (see Figure 2 for their locations). WD1201 was inaccessible following its collar 
being rehabilitated, and nearby WD1301 was surveyed in its place. Gap Geophysics completed the 
survey using their high-powered HP-Tx70 transmitter and an EMIT DigiAtlantis 3-component B-Field 
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downhole probe between 21st to 27th September 2015. The data was modelled and interpreted by a 
consulting geophysicist from GeoDiscovery for South32 (see report in Appendix 4). 
 
Strong Zn – Pb (– Ag) anomalism had been intersected in WD1201 between 339m and 534m 
downhole, and this hole was proposed for a DHEM survey but was not surveyed as the collar could 
not be re-entered. Instead WD1301 with a total depth of 933.6m, and located 170 metres south of 
WD1201, was surveyed to a depth of 750m before the down-hole probe overheated, but no significant 
conductive responses correlating with the mineralised zone were detected in WD1301.  Either the 
mineralisation intersected in WD1201 does not extend close enough to WD1301 to be detected by 
EM, or it is not sufficiently conductive. 
 
Hole WD1412 (total depth of 897.7m) was logged to 870m depth, and it lies approximately 400 
metres west-southwest of WD1301. No significant DHEM response was recorded in WD1412 (apart 
from a probable steel casing response in the interval 300m to 400m downhole), and it appears the 
mineralisation in WD1201 does not extend close enough to WD1412 to be detected. 
 
 
MIMDAS SURVEY 
 
During the 2018 field season, Geophysical Resources and Systems (GRS) were contracted to 
complete ten east – west oriented lines totaling 42.6 line kilometres of MIMDAS surveying of the 
Sandila target area (see Figure 6), with data cleansing, processing and data review and geophysical 
modelling completed by geophysicists at GeoDiscovery Group. 
 
GRS crews commenced the survey on the 29th June and it was completed by the 14th August 2018. 
The data was collected on 600m line spacings. All lines were completed using 200m spaced receivers 
and transmitter moves. A summary of the complete survey specifications is provided in Table 8 and 
Table 9 below. The final report, sections showing the DC resistivity and chargeability responses and 
raw MT and IP data are attached as Appendix 5. Geophysicists from GeoDiscovery Group were 
engaged to review the processed MIMDAS data, including providing sections of the processed IP and 
MT results and create horizontal depth slices and 3D voxels in Geosoft. This data is also presented in 
Appendix 5. 

A review of the MIMDAS IP and MT data was completed during 2019. This included reviewing the 
geophysical results against historical geophysical (downhole EM, gravity and magnetics) and drillhole 
data. 
 
Moderate chargeability and conductivity responses are present in the MIMDAS data, but the results 
did not warrant further investigation and follow up, in light of the drilling that had already been 
completed in this area.  
 
Table 8.  Sandila 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 400 samples per second 
IP decay window 3.91 – 4.9 seconds  
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Table 9.  Sandila MT Specifications  

  
MT Specifications  
Receiver  M.I.M Distributed Acquisition System 
Sampling frequencies 100 & 1600 samples per second 
Useable MT frequency range 0.024 – 200 Hz 
Dipole length 200m 
Array MT E - Map 
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Figure 6.  MIMDAS Lines over RTP Magnetics for the WG_DH_18, Dover Bore & Parisian Creek (Sandila) Target Area. 
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CONCLUSIONS 
South32 Cannington Exploration completed a total of nineteen drill holes (for a total of 12,144.8 metres) 
that were drilled to test four BHt targets (all magnetic and / or gravity anomalies in favourable structural 
locations) within the original tenement, i.e. WG_DH_18, Parisian Creek, Dover Bore and Pollygammon 
but with no economically significant results. Geophysical work programs in the tenement included 
several gravity surveys, downhole EM, geophysical modelling of gravity and magnetics, and 42.6 line 
kilometres of MIMDAS surveying during the term of the tenement. 
 
No significant to economic BHT mineralisation, lithologies or alteration, and no major zones of IOCG 
alteration or mineralisation, were encountered in any of the drill holes within EPM15769. The anomalous 
geochemistry found at several of the targets was not improved in tenor by the follow-up drilling at the 
targets, nor were any obvious vectors to possible mineralisation seen. The MIMDAS survey in the 
northern part of the tenement did not result in any new drill targets, and it appears that this tenement 
has been well tested by the work conducted within it. 

Results from the drilling and geophysics were not sufficiently encouraging to continue with exploration, 
and as a result, EPM 17569 has been relinquished. 
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APPENDIX 1 – Drillhole Data 
 
 

Drill Logging Codes – next page 
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APPENDIX 2 – Geochemical Data 
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APPENDIX 3 – Gravity Survey Data 
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APPENDIX 4 – Downhole EM Survey Data 
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APPENDIX 5 – MIMDAS Survey Data, Geophysical Grids and 3D Geosoft Model 
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