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1. SUMMARY 

The Mt Dore Corridor is a ~26km long belt highly prospective for IOCG, Cu-Ox and Mo-Re mineralisation. 

The corridor is host to several significant deposits including Victoria-Stuart, Mt Dore, Mt Cobalt / New Hope, 

Mt Elliot – SWAN, Lady Ella and Merlin.  

Approximately 14,000 soil samples have been collected along the trend and have been analysed with a 

pXRF. Whilst pXRF analysis is cost effective and sufficient to detect traditional styles of mineralisation, 

there are serious limitations upon its ability to identify elements associated with deposits of New Economy 

Minerals (NEMs).  The re-analysis of 3,727 of these samples along the corridor to assess for NEMs has 

been completed. The analysis included a suite of 65 elements tailored to test for listed NEMs (DNRME 

2019) at the lowest detection limits possible.  

The result is a high-quality regional dataset which highlights some interesting and never recognised 

patterns, trends and associations along a well-endowed and well explored belt. This was only possible due 

to the full digest and 65 element suites assayed for; additionally, the certainty in the data over this area has 

never been greater as the single dataset required no levelling or additional massaging for interrogation.  

Several areas of interest have been highlighted and tagged for additional field reconnaissance and review 

of previous surface sampling and drilling with a view to potentially test at depth where warranted. Additional 

analysis will be considered for existing drilling pulps to review the extent and potential of mineralisation of 

newly acquired elemental suites achieving the aim of the proposal which could result in additional deposits 

to be identified or existing deposits upgraded.  

Additional value can be extracted from this dataset with further lithogeochem discrimination along the belt 

combined with existing hyperspectral data to get a picture of alteration and not just protolith. This type of 

work would also be beneficial in trying to establish a ranking schema similar to Fabris et al, 2013 over the 

corridor at first but over the company exploration tenure also. The relative abundances of elements too 

could be further refined by normalising to Proterozoic lithologies and not the bulk upper continental crust 

composition alone.  

This dataset has obvious value to Chinova Resources but there is a great deal of inherent value of this 

dataset to other explorers in the Eastern Succession. Likewise, the quality and elemental suites of the 

dataset have a great deal of value and validity as an academic dataset. These are points which should be 

heeded by the DNRME as this dataset can be combined with the extensive government databases, levelled 

and used to many ends to define targeting and ranking criteria for the Eastern Succession or be the basis 

for non-completive machine learning targeting helping to achieve the aim of collaborative exploration 

initiative round three to promote and support exploration and growth in NW QLD.  
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2. INTRODUCTION 

The Mount Dore Corridor is a belt of deformed rocks which is well endowed with Cu-Au, Co-Au-W 

mineralisation and enigmatically with significant Mo-Re mineralisation. The corridor is located 

approximately 100km south of Cloncurry in NW QLD accessed by road via the Selwyn - Toolebuc Road 

from Cloncurry. The corridor is located within Chinova’s (Chinova Resources Cloncurry Mines Pty Ltd) 

wholly owned EPM 10783 along with several mining leases, see Figure 1 and Figure 2 

 

 
Figure 1: Location of Mt Dore Corridor and Chinova exploration tenure 
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The corridor itself is host to several significant deposits and resources, each of which has been utilised as 

an analogue for traditional Cu-Au exploration programs across much of the Eastern Succession. The 

potential for the trend to host significant quantities of NEMs was never considered during historic exploration 

programs as the majority of NEMs were never thought to be present in commercial quantities. This proposal 

seeks to re-assay a portion of the 13,823 soil samples along entire length of the corridor for NEMs.  

The potential for significant mineralisation to be discovered is high given the known endowment of the belt. 

Additionally, successful definition of NEM mineralisation along this corridor provides a convincing case for 

other explorers to reassess existing assets and would provide a genuine exploration upside to existing 

projects within North-West QLD. Lastly the geochemical assessment of which metals comprise the 

mineralising fluid along the corridor will provide additional understanding of the mineralising system and 

potential fluid sources within the Eastern Succession filling a knowledge gap throughout the district.  

2.1 Tenure Information 

EPM 10783 was granted to Arimco Mining Pty Limited (Arimco) on 26 October 1995 consisting of 311 sub-

blocks.  The tenement was transferred to Selwyn Queensland Pty Ltd (Selwyn Queensland) on 29 March 

2000 after Arimco went into liquidation.  Chinova Resources Cloncurry Mines Pty Ltd (CRCM), formerly 

Ivanhoe Cloncurry Mines Pty Limited and Inova Resources Cloncurry Mines Pty Ltd, purchased the 

tenements in late 2003 after Selwyn Queensland went into receivership.  Following the relinquishment of 

63 sub-blocks in October 1998, 10 sub-blocks in October 2000 and 34 sub-blocks in October 2017, there 

are now 204 sub-blocks in the EPM. The permit has been renewed until 25 October 2022. 

Ivanhoe Cloncurry Mines Pty Limited changed its name to Chinova Resources Cloncurry Mines Pty Ltd on 

6 February 2014. CRCM is a 100% owned subsidiary of Chinova Resources Pty Ltd (Chinova), formerly 

Inova Resources Limited (IVA) and Ivanhoe Australia Limited (IAL). 

Chinova, through its 100% owned subsidiaries CRCM and Chinova Resources Osborne Pty Ltd, holds 

several Mining Leases (MLs) that overlie EPM 10783 (Error! Reference source not found.).   

Chinova Resources Cloncurry Mines Pty Ltd is the tenure holder for the granted MLs and the soil samples 

taken are also under ML 90043, 90061, 90083, 90217 and MLs 2688-2693,  

2.2 Location and access  

EPM 10783 is centred approximately 145 km southeast of Mount Isa and 110 km south of Cloncurry (Figure 

1).  The tenement is situated on the Chatsworth, Devoncourt, Farley and Starcross pastoral holdings. 

The area is characterised by open wooded, semi-arid landscape, incised by intermittent creeks and gullies.  

All creeks are ephemeral and major drainage consists of the Cloncurry River, Florence Creek, Farley Creek 

and the Mort River.  The topography is variable with open plains covered with spinifex and low rounded 

hills grading up to rare steeply incised escarpments that are often topped with a mesa type cap. 

Vehicle access is via the sealed road from Cloncurry south to Malbon and then via the unsealed Malbon-

Toolebuc Road.  Road access is good from March to December with intermittent closure due to flooding 

and heavy rains possible from January to March.  Limited existing station tracks can be used by four-wheel 

drive vehicles for access within the tenement. 
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Figure 2: Mining leases within EPM 10783. 
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3. REGIONAL CONTEXT 

The Mt Dore Corridor is a belt of deformed Proterozoic metasediments of the Kuridala Group and felsic 

intrusions located 100 km south of Cloncurry within the eastern succession of the Mt Isa Inlier. The belt is 

characterised by a dominant north-south structural fabric (Mt Dore Fault)  assigned to the D2 deformation 

event with a reactivation during D4 during the Isan Orogeny (Murphy et al, 2017) and metasediments of 

the Kuridala Group which have been intruded by the Williams Supersuite A-type felsic intrusions, namely 

the Mt Dore Granite (1516Ma) and Yellow Waterhole Granite (1510-1493Ma), see Figure 3 (Withnall et al, 

2013). Importantly the timing of felsic intrusive events and the D4 event coincide with significant 

mineralisation within the Eastern Succession (Withnall et al, 2013). Consequently, the corridor is host to 

several mineral resources and extensive legacy mining activity. Currently there are seven defined 

resources (Table 1) and many additional prospects with associated economic element anomalism present 

on the trend. 

Table 1: Resources of significant mineralised systems on the Mt Dore Trend 

Deposit Tonnes Cu (%) Au (g/t) Co (%) Mo (%) Re (%) 
Lady Ella* 816,000 1.50 1.2    

Merlin1 6,400,000 0.30   1.5 0.0026 

Mt Dore2 18,217,702 0.74 0.1    

Victoria/Stuart3 6,216,000 1.15 0.22 0.0042   

Mt Cobalt/New 
Hope4 

191,000  5.2 0.19   

*Total production figure; Selwyn Mines production figures July 2002-Feb 2003.  
1 & 2 Jungmann, D. (2019). Internal resource presentation. Chinova Resources.  
3 & 4 Ellice, T. (2019). Internal resource update presentation. Chinova Resources.  

 

The corridor itself has been well tested for copper mineralisation; however, due to limited exploration 

budgets, analytical method limitations, assay costs or strict exploration parameters the distributions of other 

elements of interest have remained untested including many of the elements listed as NEMs. Because of 

this a great deal of uncertainty exists over the prospectivity of this corridor for NEMs.  

The identification of any NEM anomalism at surface means that the extensive sub-surface drilling dataset 

can be leveraged upon and re-assessed resulting in the possible identification of additional resources, fill 

gaps in existing data and new discoveries of NEM deposits. The application of these learnings along a 

proven economic corridor may also then be applied to other terranes within Chinova’s exploration tenure 

leading to further discoveries, whilst also broadening the understanding of the mineralising system within 

the Eastern Succession. 
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Figure 3: Mt Dore Corridor Geology 
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4. PREVIOUS EXPLORATION 

The Mt Dore Corridor is a belt which has received extensive exploration interest. The Mt Dore deposit has 

workings dating back to the late 19th century as does the region given the mining operations at Mount 

Cobalt, Mount Elliot and Kuridala. Modern exploration has again been extensive over the belt and as 

discussed, numerous occurrences of IOCG mineralisation and economic deposits have been delineated 

along the belt since the 1950s (Valenta et al, 2018).  

Exploration along the belt has concentrated on extending known traditional mineralisation along the trend. 

As part of this work, 13,823 soil samples were collected along the corridor by Ivanhoe Resources, Inova 

Resources and Chinova between 2014 and 2018. Due to the number of samples, a commercial focus on 

Cu and Mo mineralisation and lab turn-around times and cost, the samples were not assayed by laboratory 

analytical techniques and were only analysed using a handheld portable XRF. Whilst effective in detecting 

copper and molybdenum mineralisation, the high detection limit and low-level concentrations of numerous 

elements in soil samples means results obtained for many elements cannot be utilised. Furthermore, the 

ambiguous nature of some spectral signatures and heterogeneity of non-digested samples can result in 

spurious readings for several elements (Young et al, 2016). 

5. CEI0061 MOUNT DORE CORRIDOR PROJECT – COLLABORATIVE EXPLORATION 

INITIATIVE  

5.1 Rationale  

The aim of re-analysing these samples was to delineate any potential New Economy Mineral mineralisation 

at surface. A trend defined at surface then can be traced sub-surface where possible with existing drilling 

data, if required master pulps from drilling can be re-assayed for the New Economy Mineral of interest. This 

will provide a first pass review for NEMs and fill a gap in knowledge / data over a well-endowed belt of the 

Eastern Succession which has proven ‘traditional’ economic mineralisation, along with known enigmatic 

Mo-Re mineralisation (Merlin).  

The potential for economic quantities of NEMs along this belt has not been a major exploration or 

development priority. Along the corridor copper and molybdenum has been the primary focus and the latter 

only after the incidental discovery of the Merlin deposit as part of the resource drilling for the Cu-Au Mt Dore 

deposit (Faulkner, 2017). 

The additional benefit of completing these assays over a known belt of mineralisation is the potential upside 

this has for exploration in North-West QLD. There are many well explored regions in North-West QLD which 

are sample rich but data poor, existing assays are often limited to base metals only, limited gold and in an 

IOCG terrane are very likely to host other economic concentrations of NEMs. These existing datasets are 

also often a patchwork of multiple programs, assay techniques and QA/QC processes which makes 

levelling and use of the data on a regional basis challenging.   
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Figure 4: pXRF samples selected for re-analysis along the Mt Dore Corridor.  
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5.2 Methods  

5.2.1 Sample collection 

The soil samples were collected between January 2014 and December 2017. Samples were collected as 

per internal SWIs. Each sample site was cleared of debris, sampled on soil colour change / B horizon and 

sieved to -20# fractions, with between 80-120 grams collected in kraft paper sample bags. Each sample 

site had additional data collected noting the horizon, moisture, colour / intensity, additional comments, soil 

description and sample type. After collection each sample was scanned with portable XRF and catalogued 

and stored at the Mt Dore and Osborne core sheds. All sample site and pXRF analytical data was uploaded 

to the central database.  

5.2.2 Sample selection and submission 

A total of 3819 soil samples were selected for submission. The samples represent a selected subset of the 

available 13,823 soil samples taken along the Mt Dore Corridor. After picking it was found 92 / 3819 

samples were missing/damaged or already despatched for lab assays.  Existing soil surveys had variable 

sample and line spacings; the subset was a selection of every second sample line and every second sample 

along each line, which maintained a reasonable resolution of data along the trend, with as little as 30m 

sample spacings along lines.  

The subset of samples were packaged for despatch to ALS Mt Isa. An additional 154 QA/QC samples were 

added at a ratio of 1:25; total sample assays were 3881. For ease of tracking, submission and to avoid 

errors at the lab, the 3881 samples were divided into 39 batches of ~100 samples each (with some 

exceptions). Sample despatches were security tagged and verified upon receipt at ALS Mt Isa.  

5.2.3 Sample preparation and analysis  

Each sample when collected was sieved to  -20#; a fraction considered adequate for portable XRF analysis. 

However, this fraction size was found to be too coarse for the multi-element assay and fire-assay 

techniques selected. Therefore, an additional unforeseen sample pulverisation was required in order to 

avoid assay errors. The major problem with coarse samples was a risk of incomplete fusion with the flux 

material during fire-assays. Multi-element assays could also be compromised in terms of repeatability as 

the potential for heterogenous sample distribution is introduced and the window of precision widens. The 

sample size was a limiting factor as multiple re-assays if failures were detected would be limited or not 

possible.  

An opportunity to complete preparation and assay tests would have been ideal but insufficient material was 

available to complete this type of orientation without risking losing samples entirely. Larger initial sample 

sizes possibly would have facilitated sieving at -80# and not pulverisation but all samples were <150g and 

given the potential errors being introduced into the dataset (discussed above) the pulverisation method 

PUL-31L was applied to all primary samples. The assistance of ALS technical staff in this regard along with 

Intertek Townsville and industry colleagues is acknowledged.  

Samples were prepared and analysed under the ALS methods outlined in Table 2 below. Additional assay 

methods not part of the original submission were required where levels of analyte detected were above the 

detection limits of the proposed methods, limited to Au (Au-AA25), Ce (ME-MS85/ Ce-MS85) and Zr (ME-

MS85/ Zr-MS85).  
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Table 2: ALS Preparation and analytical suites 

 ALS - Preparation and Analytical Suites 

Method Digest Finish Description 

P
R

EP
 

WEI-21 - - Weight of material received 

LEV-01 - - Waste Levy for disposal of toxic waste including lead, solvents, etc. 

LEV-02 - - Remote Laboratory Surcharge 

LOG-22 - - Log sample in tracking system - Samples received without bar code labels attached 

PUL-31L - - Pulverize split of up to 250g to better than 85% passing minus 75 micron. Soil specific. 

A
SS

A
Y 

ME-MS61L Multi Acid; (HF-HNO3-HClO4), HCl leach ICP-MS Multi-element assays (48 elements) 

MS61L-REE Multi Acid; (HF-HNO3-HClO4), HCl leach ICP-MS Rare earth elements (supplement to ME-MS61L) (12 elements) 

PGM-MS23 Fire-assay ICP-MS Gold & Platinum group elements ( 3 elements) 

ME-MS85 Lithium borate fusion ICP-MS 
Select Elements by lithium borate fusion and ICP-MS. For quantitative results of all 
elements, including those encapsulated in resistive minerals. 

Zr-MS85 Lithium borate fusion ICP-MS Zr by Lithium Borate fusion with ICP-MS finish (selected analyte under ME-MS85) 

Ce-MS85 Lithium borate fusion ICP-MS Ce by Lithium Borate fusion with ICP-MS finish (selected analyte under ME-MS85) 

Au-AA25 Fire-assay AAS Ore grade Au by fire assay and AAS, 30 g nominal sample weight 

 

 

5.2.4 QA/QC  

Inserted QA/QC included a standard certified reference material (CRM) and a blank CRM substituted into 

the sequence at a ratio of 1:25, alternating between the two. A total of 77 blanks and 77 standard CRMs 

were inserted in the analyses sequence with a total of 3,881 samples sent off for analysis. The standard 

used for QA/QC was OREAS 45d a ferruginous soil lithogeochem reference material, prepared from a 

50:50 blend of mineralised lateritic soil and barren soil. The blank reference material was OREAS 22P a 

blank prepared from quartz sand to which 0.5% iron oxide has been added to produce a pale grey pulp. It 

is characterised by extremely low background gold, platinum and palladium contents of less than 5 parts 

per billion each. Certificates for each CRM are attached in appendix E.  

Samples were sent to ALS Mount Isa for system entry and weighing and then distributed on to ALS Perth 

for processing and analysis. ALS inserted 411 lab prep samples and 870 lab standards for their internal 

QA/QC processes. The Perth lab was decided as the ideal location given the large number of samples, 

project timelines, and ability to control / limit contamination and have all assays completed at a single ALS 

facility.  

Analytes reviewed by Chinova included Au, Ag, Cu, Pb, Zn, Mo, Bi, Sb, As and Te. Outcome of the analysis 

highlighted potential problems with variance in Au and Mo, spikes in Au of over 9 standard deviations (SD) 

were noted. Also highlighted during the QA/QC review were spikes in the following analytes: K, In, Hf, Dy, 

Ga, Tb, Nd, Pd, Pt, Sc, U, Y and Yb. These elements are likely held within resistive / refractory minerals 

and are prone to precision errors due to incomplete digestion in the four-acid process; samples that were 

sent for lithium-borate fusion (ME-MS85) did not show the same deviations.  

Method Digest Finish Ag Al% As Ba Be Bi Ca% Cd Ce Co Cr Cs

Min (ppm) 0.002 0.01 0.05 1 0.02 0.005 0.01 0.005 0.01 0.005 0.3 0.01

Max (ppm) 100 25 10000 10000 1000 10000 25 1000 500 10000 10000 500

Cu Fe% Ga Ge Hf In K La Li Mg% Mn Mo

0.02 0.002 0.05 0.05 0.05 0.005 0.01 0.005 0.2 0.01 0.2 0.02

10000 50 10000 500 500 500 10 10000 10000 25 50000 10000

Na% Nb Ni P Pb Rb Re S Sb Sc Se Sn

0.001 0.005 0.08 0.001 0.01 0.02 0.002 0.01 0.02 0.01 0.2 0.02

10 500 10000 1 10000 10000 50 10 10000 10000 1000 500

Sr Ta Te Th Ti% Tl U% V W Y Zn Zr

0.02 0.01 0.04 0.004 0.001 0.004 0.01 0.1 0.008 0.01 0.2 0.1

10000 500 500 10000 10 10000 2500 10000 10000 500 10000 500

Dy Er Eu Gd Ho Lu Nd Pr Sm Tb Tm Yb

Min (ppm) 0.005 0.004 0.004 0.005 0.002 0.002 0.005 0.004 0.004 0.002 0.002 0.004

Max (ppm) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Au Pd Pt

Min (ppm) 0.001 0.0002 0.0005

Max (ppm) 1 1 1

units in ppm unless noted otherw ise. 

PGM-MS23 Fire Assay ICP-MS

MS61L-REE Four Acid ICP-MS

ALS Analytical Suites

ME-MS61L Four Acid ICP-MS
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The deviations from standard value and trend in these elements coincides with spikes in base metal 

elements and ALS has been asked to include these in their in-house QA/QC review. The OREAS 45d 

standard has performed well in the past and proved suitable for purpose, ALS was contacted to run a 

QA/QC review, as per agreement with samples outside 3 SD.  

The results of the ALS review have shown that most CRMs re-assayed were within ALS method tolerance 

and surrounding samples were in good agreement with the original results. Failures in REE analytes (Dy, 

Nd, Tb, Yb) that were identified as outside of method tolerance were selected for review by the ALS ICP-

MS Technical Lead. The Relative Standard Deviation (RSD) of instrument reads (or variability in the 

replicates during the analysis of the sample) in some cases was high, whilst some were found to be 

acceptable. The reason behind this is that REE analytes have solubility issues in the presence of fluoride 

ions (source being HF acid used in the 4-acid digestion) especially in the presence of other cations such 

as Al, Mg, Ca etc. This may cause instability within the reading as seen with high RSDs or duplication of 

the same sample. Some additional QA/QC reviews are still being completed at the time of publishing but 

Chinova has high confidence in the robustness of the dataset based on internal and reviews completed by 

ALS thus far.  

Figure 5 and Figure 6 are graphs for Au and Mo with details of the key sample deviations, also included is 

Figure 7 an SD chart for the trace elements reviewed showing deviations and correlation to deviations in 

the before mentioned elements. Table 3 and Table 4 show details for select samples with large standard 

deviations.  

Table 3: Au, Key samples with large deviations from standard value. 

ALS Workorder Sample ID Assay value SD 

MI20049650 MDCSQ00028 0.031 4 

MI20050713 MDCSQ00038 0.031 4 

MI20050882 MDCSQ00072 0.041 9 

MI20052916 MDCSQ00094 0.03 3.5 

MI20052916 MDCSQ00098 0.038 7.5 

 

Table 4: Mo, One key deviation and it coincides with spike in Au. 

ALS Workorder Sample ID Assay value SD 

MI20050713 MDCSQ00040 3.01 4.55 
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Figure 5:  Standard deviation plot for Au  

 

 

 
Figure 6: Standard deviation plot for Mo 
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Figure 7: Standard deviation plot for other analytes highlighted in QA/QC review 
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6. RESULTS  

3881 samples were submitted for assay comprising of 154 QA/QC samples and 3727 primary samples. 

Table 5 and Table 6 below provide a summary of the numbers of assays and prep completed under each 

ALS preparation and analysis code and a basic statistical summary of each element analysed. The 

additional methods applied to Ce, Zr and Au values above the detection limits of the ME-MS61L method 

are included, where applicable they are denoted by a _BEST suffix. Assays completed are attached in the 

appendices submitted with this report, all lab certificates, and raw assay .csv files are provided.    

Table 5: Summary of ALS methods used and quantities 

 Method Quantity 

P
R

EP
 

WEI-21 3881 

LEV-01 3881 

LEV-02 3881 

LOG-22 3881 

PUL-31L 3727 

A
SS

A
Y 

ME-MS61L 3881 

MS61L-REE 3881 

PGM-MS23 3878 

ME-MS85 218 

Zr-MS85 202 

Ce-MS85 16 

Au-AA25 3 

 

Table 6: Statistical summary of all analytes 

  Minimum Maximum Mean Median Range SD 

Ag 0.001 7.030 0.194 0.068 7.029 0.440 

Al_pct 1.000 12.500 6.347 6.240 11.500 1.409 

As 1.570 1115.000 17.375 11.500 1113.430 26.646 

Au_BEST 0.001 21.600 0.018 0.005 21.600 0.355 

Ba 56.000 8610.000 625.750 550.000 8554.000 431.806 

Be 0.400 18.650 2.354 1.870 18.250 1.453 

Bi 0.040 29.500 0.411 0.316 29.460 0.748 

Ca_pct 0.010 8.080 0.270 0.130 8.070 0.575 

Cd 0.003 2.070 0.062 0.038 2.068 0.096 

Ce_BEST 14.250 909.000 143.682 130.500 894.750 73.483 

Co 1.355 400.000 22.138 14.800 398.645 23.188 

Cr 9.500 185.000 48.322 47.900 175.500 18.227 

Cs 0.210 41.600 3.414 2.640 41.390 2.518 

Cu 12.800 6310.000 236.854 120.500 6297.200 390.079 

Dy 1.270 40.900 6.537 5.410 39.630 3.769 

Er 0.797 22.800 3.764 2.980 22.003 2.442 

Eu 0.278 11.050 1.682 1.485 10.772 0.848 

Fe_pct 1.250 25.800 4.454 3.950 24.550 2.199 

Ga 5.720 39.000 15.571 15.050 33.280 3.861 

Gd 1.170 50.700 7.937 6.930 49.530 4.212 

Ge 0.050 0.930 0.220 0.210 0.880 0.086 

Hf 1.510 36.800 6.319 5.250 35.290 3.809 

Ho 0.253 7.200 1.248 1.005 6.947 0.768 

In 0.009 0.396 0.058 0.051 0.387 0.034 

K_pct 0.110 5.980 1.924 1.770 5.870 0.940 

La 6.140 590.000 72.241 64.000 583.860 38.806 

Li 2.100 67.300 11.977 11.100 65.200 5.223 

Lu 0.138 4.260 0.616 0.475 4.122 0.424 

Mg_pct 0.040 4.810 0.375 0.250 4.770 0.413 

Mn 38.800 12900.000 733.928 438.000 12861.200 936.285 

Mo 0.360 193.000 5.390 2.720 192.640 9.640 

Na_pct 0.046 4.470 0.546 0.303 4.424 0.591 

Nb 3.910 80.600 13.963 11.850 76.690 8.015 

Nd 5.840 414.000 56.318 50.400 408.160 29.976 

Ni 2.590 367.000 24.572 19.100 364.410 18.498 

P_pct 0.007 0.648 0.042 0.035 0.641 0.031 

Pb 2.230 2760.000 36.971 18.200 2757.770 107.884 

Pd 0.001 0.024 0.001 0.001 0.024 0.001 

Pr 1.525 117.000 15.476 13.900 115.475 8.180 

Pt 0.0003 0.025 0.002 0.001 0.025 0.001 

Rb 8.380 460.000 120.232 111.000 451.620 58.794 

Re -0.0004 0.009 0.000 0.001 0.010 0.001 
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S_pct 0.005 0.980 0.024 0.010 0.975 0.042 

Sb 0.070 12.000 0.800 0.580 11.930 0.826 

Sc 4.550 100.500 12.756 11.550 95.950 5.512 

Se 0.100 6.380 0.603 0.452 6.280 0.514 

Sm 1.220 73.000 10.041 8.960 71.780 5.292 

Sn 0.620 15.350 2.383 2.070 14.730 1.180 

Sr 9.850 649.000 76.546 68.800 639.150 36.791 

Ta 0.280 7.930 1.174 0.950 7.650 0.778 

Tb 0.196 7.060 1.127 0.958 6.864 0.610 

Te 0.016 3.280 0.200 0.133 3.264 0.231 

Th 1.655 630.000 31.193 17.900 628.345 48.222 

Ti_pct 0.124 1.930 0.409 0.394 1.806 0.134 

Tl 0.054 9.020 0.578 0.475 8.966 0.402 

Tm 0.127 3.740 0.573 0.448 3.613 0.384 

U 0.990 79.100 8.062 5.940 78.110 6.092 

V 27.100 617.000 97.091 86.600 589.900 47.478 

W 0.236 22.100 3.003 2.700 21.864 1.742 

Y 6.510 201.000 35.569 28.000 194.490 23.642 

Yb 0.890 26.100 3.915 3.060 25.210 2.668 

Zn 5.200 2310.000 59.178 35.700 2304.800 99.569 

Zr_BEST 49.300 2860.000 264.306 187.500 2810.700 299.792 

SumREE 35.038 1659.890 324.276 294.304 1624.852 153.692 

 

All results are attached with this report; Table 7 below is a list of attachments  

Table 7: List of results attached with this report 

Attachment Description Format 

ALS lab certificates Final reports from laboratory; 58 total including reassay 
certificates  

.pdf 

ALS workorder assay results  Final results from laboratory; 58 total including reassay results .csv 

CEI0061 soil results GIS file  All primary sample results (3727 pts). No QA/QC results 
included. 

.gpkg 

CEI0061 soil results relative to crustal 
abundance GIS file  

All primary sample results (3727 pts). Limited elements; 
normalised to elemental values from Table 3. Recommended 
composition of the upper continental crust within Rudnick & 
Gao (2003).  

.gpkg 

.tab 

iOGAS generated grids; relative to crustal 
abundance and IOCG index 

Analyte results normalised to elemental values from Table 3. 
Recommended composition of the upper continental crust 
within Rudnick & Gao (2003). IOCG index calculated within 
iOGAS based on Fabris et al (2013).  

.ers 

iOGAS generated ranked point files; economic 
elements, PGE, NEM and REE legneds included 

Progressive thematic operation applied.  .tab  

iOGAS Correlation matrix (all elements) All analytes. Correlation only based on ME-MS61L & MS61-
REE. 

.xlsx 
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7. INTERPRETATION AND DISCUSSION 

The 3727 soil samples collected are grouped into two distinct areas, in the north 1812 samples span 

between the Lady Ella deposit southwards to the Doorstep prospect, noting that they also overly the Merlin 

and Mt Dore deposits. Sampling over these deposits has not been completed for obvious reasons, not 

limited to extents of ground disturbance. In the south 1913 samples stretch from just south of Mt Cobalt to 

an area south of the Victoria South prospect. These samples also overly two deposits at Stuart and Victoria; 

again, sampling over areas of significant ground disturbance have been avoided. The dataset comprises 

of 65 elements which provides a plethora of high-quality geochemical data over the belt which can be 

scrutinised in many ways to many ends. The purpose of this discussion and interpretation is not to provide 

an exhaustive review of the results but highlight some results, trends and anomalism, provoke thought on 

how a dataset like this can be utilised and provide some interpretation as to what the results mean with a 

focus towards NEMs.  

7.1 Economic Elements  

Traditional mineralisation is proven over the corridor assayed. Cu results are unsurprisingly anomalous in 

soils along with Mo; particularly high over the Mt Dore fault with values in excess of 200 times crustal 

abundance for Cu. Cu broadly shows an association with major structures, further reinforced with the Ag 

results which do not have the same dispersion as Cu.  

Ag itself is strongly correlated with structures particularly the Mount Dore fault, this is identified most readily 

when using the relative abundances of Ag to the continental crust with all major structures north of the 

Doorstep prospect delineated by Ag in excess of 10x crustal abundance. In absolute terms economic 

groupings of Ag in soil results are strongest over the Flora-Busker prospects and just south of Metal Ridge 

North in excess of 2ppm up to 7.03ppm which represent possible surficial expressions of economic Ag 

mineralisation, not unlike other IOCG deposits in the Punta del Cobre district Chile associated with the 

Chilean Coastal Batholith (Marschik and Fontbote, 2001). The concentrations are not immediately over 

known / existing deposits so may also represent a metal zonation or halo, along with the elevated Zn and 

Pb.  

Mo is also a major consideration along the corridor given the discovery of the Merlin and Little Wizard 

deposits. These deposits are world class in terms of Mo and Re contained metals and grade. It is not 

unusual then to expect Mo results to be anomalous along the belt exceeding 100ppm for much of the 

corridor over major structures. The main Mo results are adjacent to Merlin and Cave Hill prospects, when 

considering Mo relative to crustal abundance areas SW of Victoria South and east of Lady Ella are all in 

excess of 10x crustal abundance thresholding at 11ppm which is 22% higher than metrics used in South 

Australian IOCG terranes like the Gawler Craton (Fabris et al, 2013), again highlighting the differences 

between the Eastern Succession and Gawler ICOGs. Often Mo is found with Sn and W particularly in IRGS 

settings (Blevin & Downes, 2017); however, these elements were rarely anomalous above 5x crustal 

abundance with no instances being 10x or more above crustal abundance and aren’t of economic 

consideration in this instance.  

Co is often an accessory element along with Cu-Au in many IOCG setting in the Eastern Succession 

(Collerson, 2019). This remains true along the Mt Dore Corridor; but limited to largely the Mt Dore deposit 

itself and not consistently along the entire belt. The Co results dominantly are <3x crustal abundance and 

where elevated are =>3 and <5x crustal abundance over the major structures and associated with Cu, Ni 

and Mn.  

Lastly Au is also anomalous along the corridor; again, with a bias over the Mt Dore fault northwards from 

the Doorstep prospect. The relative crustal abundances are in excess of 10x the upper continental crust 

with a threshold value of >0.015ppm. The maximum value assayed was 21.6g/t Au; however, ground 

checking of this result suggests there may be some influence from run-off from waste rock/stockpiles 
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around the Victoria mine, although not conclusive this is the most likely reason for this result; VTS1765 

should be considered an outlier as the next best Au result is 0.95g/t from the Metal Ridge prospect area. 

Spatially Au is associated with major structures predominantly N-S striking; however, Au >50x crustal 

abundance also delineates a NE strike which is a common pattern for the high Au:Cu ratio Starra deposits 

where the dominant N-S striking Starra shear is offset, typically these offsets host the main deposits like 

Starra 222 and Starra 244. Au is also adjacent to mapped mafic intrusives; particularly east of the Stuart 

North prospect on the same trend as the Mt Cobalt/New Hope deposits.  

7.2 Rare Earth Elements (REE)  

The addition of REE to the dataset over the area has highlighted that these elements should routinely be 

assayed for over and near granites in the Eastern Succession, but also in an IOCG terrane such as the 

inlier. The Williams Supersuite is classified broadly as being A-type, which typically have elevated 

concentrations of incompatible and rare earth elements (Bonin, 2007). The results show that REE are 

primarily within the mapped felsic intrusions along the belt with elevated concentrations across LREE and 

HREE. It is likely that these elevated values are incorporated within accessory mineral phases within the 

granite such as zircons (Zr, Hf), xenotime (Y, Ho, Dy + other HREE) and, monazite (La, Ce, Nd, Sm, Gd, + 

other LREE), there is also the possibility that these could prove economic if hosted within pegmatite zones 

of the granites. Overall REE concentrations are skewed towards LREE (see Figure 9), which is expected 

within the upper continental crust and sediments derived from fractionated igneous sources, and granites.  

Whilst this accounts for the bulk groupings of REE the calculated SumREE (utilizing iOGAS) highlights 

several clusters of samples in excess of 500ppm REE with the most significant cluster in excess of 

1000ppm REE south of Lady Ella. There are first order associations with calc-silicate lithologies and 

flexures in D4 structures but also potentially some relationship to ?mafic intrusives in the vicinity or mafic 

sediment protoliths. This reinforces that in an IOCG terrain that REE can be useful and potentially economic 

as these values are comparable to economic drill intersections and surface sampling results from other 

REE resources in the Mt Isa Inlier, notably the Mt Dorothy prospect (Huleatt, 2019). These REE clusters 

will be followed up given the additional endowment of anomalous Mn, Cu and Co. Lastly Figure 9 below 

shows a spider plot of REE for the whole dataset, with colours denoting ranked steps in Cu values. 

Importantly the pink (top) line is the top 10% ranking of Cu (>287ppm to max.) which highlights that 

traditional mineralisation exploration using REE data is potentially an additional vector and discriminant. 

The benefit of the REE analysis is it actually allows for NEM mineralisation or REE mineralisation to be 

considered.  
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Figure 8: LREO (left) HREO + Y2O3 (right) plotted over belt. HREE predominantly within 

granites; LREE has some affinities with known structures but strongest within the intrusives. 
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Figure 9: REE Spider plot normalised to C1 chondrite (McDonough and Sun, 1995); pink 

line denotes top 10% of Cu assays which are >287ppm up to 6310ppm.   

7.3 Platinum Group Elements (PGE) 

Platinum group elements have not been assayed for over this belt in any current or previous dataset; this 

therefore has presented a unique opportunity to assess the potential along this belt. Unfortunately, both Pt 

and Pd are not anomalous in absolute terms or of economic consideration with maximum assays at only 

0.024ppm and 0.025ppm respectively. Although these results are sub-economic compared to PGE deposits 

internationally or within Australia (Hoatson and Lewis, 2014), they do have some value in terms of 

lithogeochemistry if plotted relative to crustal abundances.  

Figure 10 shows Pt plotted relative to crustal abundance. What is apparent is some meta-sediments are 

elevated up to and in excess of 5x the upper continental crust. This suggests a mafic dominant source, 

most pronounced as highlighted in Figure 10 by a biotite schist and calc-silicate adjacent to one another. 

The Mt Dore Granite on the southern edge of the figure reinforces this further as being absolutely depleted 

in Pt as a pure felsic end-member. 

The potential benefit of this and Pd being plotted in this way (with additional plotting of V / Sc or Ti & Ni to 

delineate the actual mafic bodies) is that a ranking scheme of potential reactive or prospective meta-

sediment lithologies can be made. This type of approach has proved valuable in other Proterozoic orogenic 

belts like the Tanami (Lambeck et al, 2010) especially for sediments under-cover where high quality 

geochemistry becomes extremely valuable in lieu of other geological information available, especially with 

RAB, Air-core or RC drilling. This dataset could be refined in this regard by applying Proterozoic lithology 

average elemental abundances as the basis for normalisation.  
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Figure 10: Pt plotted relative to crustal abundance; mapping completed by Chinova. 

Structures based on BRC DMQ public datasets.  

7.4 Pathfinders  

The pathfinder element suites available in the dataset present a major advantage over traditional aqua-

regia geochemical assays, and particularly pXRF. The use of four-acid digests and ICP-MS low detection 

limits allow for elements like Bi, Sb, Te and Se to be used as pathfinders in addition to As which is typically 

the most ‘reliable’ pathfinder using aqua-regia or pXRF methods (with limitations on precision and 

accuracy). In some circumstances Ge can be a useful pathfinder; however, in this instance values were 

less than 1ppm (max 0.93ppm) and substantially lower than crustal abundance (max 0.66x). Although it 

wasn’t a useful pathfinder along this belt it has proved useful elsewhere in the Eastern Succession (Answer 

Slate Belt) and other hydrothermal systems (Sahlström et al, 2017) so should not be discounted and is a 

major benefit of the ME-MS61L analytical method.  

The pathfinder elements which universally trace structures / fluid flow include Te, Bi and Se, both in absolute 

value and relative to crustal abundances. These elements plus Sb are strongly partitioned over the Mt Dore 

fault northwards from the Doorstep prospect, with Au mineralisation strongly correlated spatially with these 

pathfinders along the fault also. The exception to Au + the pathfinders is over the Victoria South area where 

an expected relationship between Au + Te (especially) should exist, however, Te and Au are not spatially 

related which could suggest Au along the Mt Dore fault and Au over the Victoria area do not share a 

common source; this enigmatic dissociation requires additional follow-up, see Figure 11. 
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Figure 11: Au (left) plotted relative to crustal abundance; Te (right) plotted as absolute ppm 

values 

7.5 Further discussion  

Additional NEM elements were reviewed including Cd, In, Nb and Ta. Cd shows a reasonable correlation 

with Zn, Cu, Ag and Co and is elevated up to 23x the crustal abundance centred over the Flora-Busker 

prospects. This zone and the Cd appear to be a halo to the main show at Merlin and Mt Dore but also may 

represent a potential accessory mineralisation to the Cu endowment. In is elevated in major structures and 

also potentially highlights a halo to stronger economic mineralisation, no indium is of economic quantities 

(Jorgenson and George, 2004) but may prove a useful pathfinder in the Eastern Succession.  

Nb and Ta also proved to be sub-economic with Nb almost exclusively constrained to the granites at or 

mildly above crustal abundances. Ta was more elevated in relative terms but in absolute values was <8ppm. 

Other Australian examples are hosted in pegmatites in WA and felsic volcanics / shallow intrusives in NSW 

(Toongi deposit) with incomplete resources averaging 300ppm (0.03%) or greater (McKay et al, 2013); 

many pegmatites are mapped along the belt within and around the main felsic intrusions and further follow-

up of Ta and the surface signatures of the mentioned deposits require review to truly assess whether Ta 

has economic potential along this belt.   

The assay data was also interrogated for possible vectoring and IOCG characterisation along the corridor 

to apply elements of use elsewhere in CRCMs exploration tenure and to highlight potential targets that are 

not immediately associated or extensions of known deposits. A first pass approach was to use the IOCG 

Index calculation available within iOGAS. The index creates a ranking based on 12 elements Ag, As, Ba, 

Bi, Ce, Cu, La, Sb, Se, Te, Mo, and W. The index is based on drill core samples from the central eastern 

Gawler Craton in South Australia and was published by the state geological survey (GSSA) written by 

Fabris et al, 2013. The index notes that significant deposits are likely to be associated with index values of 

>0.8 and those <0.8 are potentially sub-economic (Carrapateena for example is =>0.8 using the index). 

Over the Mt Dore Corridor the index has a maximum value of 0.67; however, it does highlight new areas of 

interest and the major anomalous economic trends noted in the text above and the known deposits.  

Although the index value of the corridor is <0.8 it is worth noting the index was created using drill core 

assays and not surface / soil data and in some instances threshold values over the corridor exceeded those 

from fresh samples in the Gawler (see table 4 within Fabris et al, 2013) Au being a good example. It perhaps 
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reinforces that not all IOCGs are the same and what works in the Gawler as a ranking schema isn’t 

necessarily applicable to the Eastern Succession. In lieu of such a scheme for the Eastern Succession it 

provides a good first pass approach. The values and results from the Mt Dore Corridor must be seen in 

context of the broad spectrum of IOCG deposit types throughout the Eastern Succession, as one author 

suggested not all “curries” (IOCGs) near Cloncurry are the same (Lilley, 2015). The data shows that the 

within this corridor the mineralisation (and in some instances mined resources,) are different but with some 

common elements.  

8. CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER WORK 

The high-quality regional dataset has highlighted some interesting and never recognised patterns, trends 

and association along a well-endowed and well explored belt. This was only possible due to the full digest 

and 65 element suites assayed for; additionally, the certainty in the data over this area has never been 

greater as the single dataset required no levelling or additional massaging for interrogation.  

Several areas of interest have been highlighted and tagged for additional field reconnaissance and review 

of previous surface sampling and drilling with a view to potentially test at depth where warranted. Additional 

analysis will be considered for existing drilling pulps to review the extent and potential of mineralisation of 

newly acquired elemental suites which could result in additional deposits to be identified or existing deposits 

upgraded.   

Additional value can be extracted from this dataset with further lithogeochem discrimination along the belt 

combined with existing hyperspectral data to get a picture of alteration and not just protolith. This type of 

work would also be beneficial in trying to establish a ranking schema similar to Fabris et al, 2013 over the 

corridor at first but over the company exploration tenure also. The relative abundances of elements could 

be further refined by normalising to Proterozoic lithologies and not the bulk upper continental crust 

composition alone.  

This dataset has obvious value to Chinova Resources but there is a great deal of inherent value of this 

dataset to other explorers in the Eastern Succession. Likewise, the quality and elemental suites of the 

dataset have a great deal of value and validity as an academic dataset. These are points which should be 

heeded by the DNRME as this dataset can be combined with the extensive government databases, levelled 

and used to many ends to define targeting and ranking criteria for the Eastern Succession or be the basis 

for non-completive machine learning targeting helping to achieve the aim of collaborative exploration 

initiative round three to promote and support exploration and growth in NW QLD.  
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9. FINAL REPORT COSTINGS  

The total direct costs of the project was $231,329.14. The total eligible direct costs were $231,329.14, 

exclusive of GST. The final grant amount is $200,000. Refer to Appendix A for the invoice for this amount, 

addressed to: Department of Natural Resources, Mines and Energy. 

As per the Funding Deed, the capped amount of the grant is $200,00 exclusive of GST. 

The approved activity is: 

“Sample re-assaying along Mt Dore Corridor – 3819 geochemistry assays over a 26,133m x 6,960m 

corridor.” As per proposal and funding deed.  

Direct costs associated with this program are wholly associated with the assaying costs of the existing soil 

samples by ALS. With the exception of sample selection by the project geologist and picking by the Chinova 

field technicians all personnel/staffing directly related to CEI0061 were with ALS. ALS provided a direct 

contact person for the Mt Isa laboratory and Perth laboratory along with a case officer who oversaw the 

internal ALS processes. Additional technical support was provided by other ALS staff and a special 

acknowledgement and thanks goes to Intertek Townsville for their advice despite not being the final 

contractor.  

Table 8 below is a breakdown of the costs in summary; a full breakdown by workorder and associated 

invoices are attached with this report in the appendix.  

Table 8: Cost summary by ALS code 

Non-drilling Activities  

 

– Geochemical sampling and associated 
laboratory assays and data interpretation for: 

Total Direct 
Costs 

 (excl. GST) 

Eligible Direct 
Costs 

(excl. GST) 

Appendix reference for the 
supporting (paid) invoice 

WEI-21 $35.00 $35.00 

Appendix B – ALS invoices 

LEV-01 $3,884.00 $3,884.00 

LEV-02 $5,239.35 $5,239.35 

LOG-22 $776.20 $776.20 

PUL-31L $18,635.00 $18,635.00 

LOG-24 $0.66 $0.66 

ME-MS61L $125,472.73 $125,472.73 

MS61L-REE $21,073.83 $21,073.83 

PGM-MS23 $53,361.28 $53,361.28 

ME-MS85 $2,639.98 $2,639.98 

Zr-MS85 $171.70 $171.70 

Ce-MS85 $13.60 $13.60 

Au-AA25 $25.80 $25.80 

 $231,329.14 $231,329.14  
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