
 

Level 33, 52 Martin Place, Sydney NSW 2001 GPO Box 2537, Sydney NSW 2001.  Ph: 02 9227 8900 

 
23rd January 2018 
 
 
Regional Mining Registrar 
Kalgoorlie 
West Australia Department of Mines and Petroleum 
Cnr Hunter and Broadwood Streets West Kalgoorlie  
WA 6430 
 

Dear Sir/Madam 

Re -Supporting Statement required under Section 74(1a) Menzies Goldfield Ltd Mining Lease 
Application-“Maranoa” 

The following statement has been prepared in support of a Mining Lease Application (MLA) which 
has been lodged by Menzies Goldfields Limited over an area of land located within the companies 
East Menzies Goldfield Project. More specifically the application area comprises the whole of 
P29/2106 and a part of P29/2225 as shown on Figure 1. These prospecting titles are both held and 
operated by Menzies Goldfield Limited. The purpose of the MLA is to enable a small scale open cut 
and underground gold mining operation to proceed subject to Government and Regulatory approval. 

 

Figure 1 Maranoa Mining Lease Application Area 

The application embraces an area of 56.9ha which encompass the known mineralised extent and 
former underground workings associated with the Maranoa Mine, together with two stockpiles of 
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battery sands which were also related to early 20th Century mine development at Maranoa, and an 
adjoining mine True Blue. An area to the west of P29/2106 which is within P29/2225 has been 
included in the application to provide space for a Waste Rock Landform (WRL), and also a 
transportation corridor to M29/189, which is held by an associated company RIQO Pty Ltd. The 
corridor to M29/189 will enable movement of materials and services from the MLA area without 
encroaching on neighbouring prospecting titles. 

An analysis of historical exploration and mine development at Maranoa, combined with 
contemporary drilling results obtained by the applicant, has resulted in the identification of a gold 
resource with contained metal content of approximately 8koz/au. The results of this analysis have 
been presented in an accompanying Mineralisation report.  

Proposed Commencement of Operations 

Mining operations would commence in Year 1 following grant of title and Project Management plan 
approval. Ideally this would be carried out in parallel with proposed open cut mining activity in the 
adjoining M29/189, which is planned for late 2018.  Based on our current knowledge and 
understanding of the resources available at Maranoa, the proposed mining activities in the MLA area 
will involve the recovery of 40kt of ore at an average undiluted grade of 3.23gt/au. Mining depths 
are in the main expected to range from surface to 35m. From commencement of operations the 
LOM is expected to be 6 months, with a further 3 years allowing for dump rehabilitation to progress 
to a satisfactory state of floral and faunal values.  

At the completion of open cut operations the Maranoa underground workings will be dewatered 
and assessed. Excluding the mined out voids and stopes it is estimated the former mine is host to a 
remnant resource of 12kt@10.1gt/au from a depth of 50 to 100m below surface.  

Initial operations will also include the removal of approximately 15kt of battery sands associated 
with historical mine development in the MLA area. The battery sands are a legacy of former mining 
operations at the Maranoa, and True Blue underground mines. Approximately 9kt of these sands 
overlie the mineralisation identified at Maranoa, and will need to be removed for open cut 
operations to proceed. 

Investigations by the company has indicated these sands have recoverable gold contents ranging 
from 50 to 85% of contained metal based on standard Leachwell testing. A more aggressive leach 
regime may improve on this. Rather than send the sands to waste dumps, the sands will be collected 
and stockpiled on M29/189 for further testwork, and assessment of processing options.  

Proposed Mining Methods 

The deposit will be initially mined with conventional open cut mining methods. Reverse circulation 
drill rigs will be used for grade control. With exception of battery sands which are free digging, 
blasting will be required from surface. A standard 65t excavator will be used to excavate the ore and 
waste rock. Small articulated dump trucks of nominally 40t capacity will be used to haul ore and 
waste rock from the pit to the ROM pad and WRL, respectively. From time to time a 15kl water cart 
and 14g grader will be used for dust suppression, and road maintenance respectively. Spreading and 
deep ripping of overburden on the WRL will be carried out by a D11 class bulldozer.  

The underground at Maranoa is currently flooded and will require dewatering and restoration of the 
existing supporting structures to allow sampling and survey of the former workings. Given the extent 
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of the underground resources, a highly selective small scale underground development is envisaged. 
The narrow vein system which is a characteristic of Maranoa will be mined using air-leg and more 
manual methods to recover the higher grade zones within the broader mineralised system. 

The Project does not involve processing ore. Ore will initially be stockpiled temporarily on a pre-
existing stockpiling area located in M29/189 for blending and grade control. Ore will then be loaded 
onto haul trucks and transported via the existing haul road contained within Miscellaneous Lease 
L29/61 to the Goldfields Highway and then to a contract processing plant located at Kalgoorlie. 
Consequently, the Project does not involve the processing of ore, the use of reagents, significant 
power and water, or the generation of a tailings waste stream. 

Location of Land and Activities Associated with Mining Operations  

The land which is subject of this application has a surface area of 56.9ha and is located in the East 
Menzies Goldfield, approximately 4.5km due east of the township of Menzies. Menzies is 130km 
north of Kalgoorlie via the Goldfields Highway. Access to the area will be via M29/189 which adjoins 
the northern boundary of the application area. The Maranoa Operations would utilize as far as 
practical existing infrastructure in M29/189, figure 2. 

Within M29/189 there are a number of tracks, a mine access road with an approved turn-out onto 
the Goldfields highway, a hardstand area and ore stockpile pads, water storage and lay-down areas 
which will be utilized by operations at Maranoa. All ore recovered from the development will be 
transported approximately 2.6km north to the Granny-Venn-Auntie Nellie open-cut mine stockpile 
areas. From here ore will be loaded into road trains by contractors and transported south to 
Kalgoorlie for processing. 

 

Figure 2 Maranoa MLA, Location and Access Plan 
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Site services and facilities located within the Maranoa ML will be limited to Heavy and Light Vehicle 
standing and visitor parking, a small Project Office-cum-First Aid and Crib Room, and 20ft Storage 
Container. The locations of these facilities with respect to the mineralised areas within the MLA are 
shown on figure 3.  

A Waste Rock Landform (WRL) and vegetation/topsoil stockpiles will be constructed in one of two 
areas, either along the western or southern part of the MLA area. The final location will be subject to 
completion of some sterilization drilling in both areas.  

 

Figure 3 Location of proposed facilities 

The Applicant-Menzies Goldfield Limited 

In March 2016, Australian Mineral Partners (AMP) acquired a 100% interest in Stratum Metals (SML) 
East Menzies Gold Project. This included an 80% controlling interest in RIQO Pty Ltd (RIQO) and a 
100% interest in Menzies Goldfields Limited (MGL). Collectively RIQO and MGL are owners of 53 
contiguous mineral tenements. These tenements are operated and managed by Menzies Goldfield 
Limited.  Menzies Goldfield Limited (MGL) is the MLA applicant. 

Upon gaining formal ownership, MGL as new operator, immediately moved to develop a 
mineralisation model for the tenement group and has completed drilling in four areas of historic 
mining to test these concepts. This resulted in the preparation of a mining proposal, known as 
Caesar which was approved in 2017. A second mine proposal, which seeks to recover approximately 
125kt of ore at a diluted head-grade of 2.61 from a cut-back in the former Granny Venn open-cut, is 
currently being prepared.  



Supporting Statement 
Maranoa Mining lease Application 

January 2018 

An analysis of historical exploration and mine development at Maranoa, combined with 
contemporary drilling results obtained by the applicant, has resulted in the identification of a gold 
resource with contained metal content of approximately 8koz/au. The results of this analysis have 
been presented in an accompanying Mineralisation report. The recovery of this resource 
contemporaneously or at the completion of mining in the Granny Venn cut-back (using site facilities 
at Granny Venn) is considered an appropriate and cost effective approach, which reduces 
duplication of site resources, mobilisation costs, and construction of unnecessary infrastructure. The 
inclusion of battery sands for off-site processing also has an additional beneficial environmental 
outcome. 

 

 

Michael Johnstone 
Menzies Goldfields Ltd   
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Executive Summary 
The Maranoa tenement (P29/2106) forms part of the broader East Menzies Gold Project operated by Australian 

Mineral Partners Pty Ltd (AMP) wholly owned subsidiary Menzies Goldfield Limited. Since commencing 

operation of the project in 2016 AMP have completed drilling at Maranoa as well as defined and mined gold 

resources at the Caesar Prospect. A gold resource has now been estimated for the Maranoa Prospect. The 

resource estimate was completed under the principles of the JORC Code (2012) and has been prepared in 

support of a Mining Lease Application over the subject area (P29/2106). 

In May 2016, AMP undertook RC drilling on a number of prospects in the east Menzies area. As a part of that 

drill program six RC holes were completed on the Maranoa Prospect with the aim to verify gold mineralisation 

indicated by historic mining and drilling data.  

Records of past mining indicate underground mining methods have been applied in the area to extract high 

grade gold ores along a zone of amphibolite shearing in the meta-basalt country rock. AMP’s drilling focused 

along the main shear strike containing existing workings known as ‘Main Shaft’, ‘Whip Shaft’ & ‘Quartz Blow 

Shaft’. 

With new data confirming mineralisation, AMP approached Geko-Co Pty Ltd to combine the historic and new 

data to generate a resource estimate for Maranoa. The resource estimate relies on historic mine plans and 

sampling records, RC holes drilling in the mid-1980’s, RC holes drilled prior to 2012, and RC holes drilled by MGL 

in 2016.  The resultant resource block model is shown in plan view in Figure 1 and as a long section in Figure 2 

(below). 

Once data was located in UTM grid co-ordinates and combined into a single database, a wireframe constraining 

the mineralised shear was constructed, along with a wireframe to represent the historic underground mine 

stopes. These wireframes were then utilised in constraining the grade interpolation into a block model and 

allow reporting of remnant resources. 

The estimated resources remaining outside the historic mine voids are tabulated below at various lower cut-off 

grades. The methods applied to complete the current estimate in line with the JORC code have excluded areas 

of likely mineralisation (due mainly to local distances from sample data), resulting in the total estimated 

resource being less than the reserve calculated in the 1980’s. The resources in table 1 are considered to be a 

conservative estimate. 

 

 

Table 1: Remnant gold resources 

The resource is considered to be all of the inferred category under the principles of the JORC Code (2012), 

primarily due to the reliance on historic data. 

Cut-off (g/t) Tonnes Grade (g/t) Ounces

0.5 49,696       5.14 8,216       

0.75 47,631       5.34 8,175       

1 45,688       5.53 8,120       

1.25 43,923       5.70 8,056       

1.5 41,586       5.95 7,953       

1.75 39,627       6.16 7,851       

2 37,200       6.44 7,705       

Maranoa Remnant Gold Resources
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Figure 1: Plan view of modelled resource and drill hole traces at Maranoa (MGA94 Zone 51) 

Long-section trace 

(figure 2) 
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Figure 2: Long-section view of remnant resources ('MV' indicates mine voids) and drill hole traces at Maranoa 

 

Competent Persons Statement 
Work involved in completing an estimation of gold resources remaining at the Maranoa Mine area was 

completed by, or under the guidance of, Mr Todd Axford. Mr Axford is a Member of The Australian Institute of 

Mining and Metallurgy (The AusIMM) and is the primary author of this report. Mr Axford is an employee of 

Geko-Co Pty Ltd, who was engaged by Australian Mineral Partners Pty Ltd to complete this report. Mr Axford 

has sufficient experience relevant to the style  of  mineralisation  and  type  of  deposit  under consideration and 

to the activity that he is undertaking to qualify as a Competent Person as defined in the 2012 Edition of the 

‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves’. 

Mr Axford and Geko-Co Pty Ltd consent to the use of this report solely for the purposes of demonstrating the 

presence of significant gold mineralisation on the Maranoa tenement (P29/2106).  

 

Location 
The Prospecting Licence P29/2106, containing the mine workings of Maranoa, is located east of the Menzies 

town site on the Menzies 1:250 000 map sheet (SH 51-5) and Menzies 1:100 000 map sheet (3138), within the 

North Coolgardie Mineral Field. Access is via the Goldfields Highway north ~125km from Kalgoorlie and then by 

various unsealed roads from the east of the town, Figure 3 and Figure 4. 
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Figure 3: Regional Location of the East Menzies Project area  

 



Maranoa Mining Lease Application 
Mineralisation Report  

 

 
Figure 4: Local access to Maranoa (P29/2106 & MLA – shown on the right side of the figure) 

P29/2106 
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Past Production & 1980’s Maranoa Reserve Calculation  
Recorded gold production from the Maranoa Gold Mine between 1899 and 1942 equalled a total of 9,465 

tonnes for 8,510 ounces of gold at an average recovered grade of 28g/t. 

The most consistent period of production was between 1899 and 1911 when the mine was worked down to 

60m depth. In all, the mine was worked over three periods as follows: 

I. 1899 – 1911 8075 tonnes for 7769 ounces 

II. 1912 – 1914 431 tonnes for 369 ounces 

III. 1940 – 1942 959 tonnes for 371 ounces 

The workings were then dewatered in 1979 by Queen Margaret Mines, the shafts were examined and 

determined to be in good condition.  

In 1986, Callion Joint Venture carried out a programme of 42 RC holes along the strike of the mineralisation. 

Open pit reserves were calculated on the drilling results, while in situ underground reserves were based on the 

historic mine plans and accompanying assays. The following reserves were calculated: 

i. Open Pit Reserves with 1.5g/t cut off  21, 513t @ 6.17g/t 

ii. Underground Reserves with 6g/t cut off  33, 800t @ 13.15g/t 

Total  55, 313t @ 10.44g/t 

Mineable open pit reserves were calculated by including a 0.5m dilution at 0.3g/t as 28, 293 tonnes at 4,76g/t. 

Geology 
The Menzies Project is located in the central portion of the Norseman-Wiluna Greenstone Belt within the 
Eastern Goldfields province of the Archaean Yilgarn Craton of Western Australia. The Norseman-Wiluna 
Greenstone Belt is a deformed and metamorphosed volcano-sedimentary sequence, approximately 2,690 Ma 
old, comprising a lower succession of komatiites, tholeiitic intrusive and volcanic igneous rocks with subordinate 
shale units, and an upper succession of felsic, tholeiitic to calc-alkaline volcanic rocks, and related 
sediments.  
 
At Menzies the belt divides about the Jorgensen Monzogranite into two domains, a western section continuing 
into the Ghost Rocks area, 20 km to the northwest, and an eastern section striking 30 km northwards into the 
Twin Hills-Cock Robin area. Maranoa is located within the eastern domain. 
 
The eastern domain is bounded by the Menzies Shear Zone in the west and the Granitoid gneiss of the Moriarty 
Shear Zone in the east. The eastern domain shows a complex internal structure and is strongly sheared and 
attenuated (Swager 1994).  
 
The eastern domain is complex structurally and stratigraphically with the nature of the internal divisions and 
lateral facies variations poorly understood. In the southern portion of the domain a sequence of predominantly 
quartzo-feldspathic clastic rocks, possibly facing west, occurs east of the Menzies Shear Zone. The eastern 
Margin of this sequence is marked by the first occurrence of prominent silicified slate and chert bands within a 
package of felsic and mafic volcanics/intrusives and sediments (Swager 1994). 
 
The major shear zones, the Menzies and Moriarty Shear Zones, are distinguished by strongly foliated and 
lineated rocks, interleaving of rocks types, and wedge-out of stratigraphic units. The Menzies Shear Zone is the 
northwards continuation of the Bardoc Tectonic Zone and is probably a major structural break that separated 
original depositional basins (Swager 1994). The Moriarty Shear Zone is at least 500m and probably up to 1 km 
wide and largely consists of granitoid gneiss with interleaved amphibolite and ultramafic schist layers. 
Metamorphic grade of the greenstones rocks in the Menzies region ranges from upper greenschist facies to 
lower–amphibolite facies (Witt 1991), with the higher-grades generally restricted to about the external and 
granitoid bodies, and discrete shear-zones. Metamorphic gradients are generally steep.  
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The eastern margin of the basalt-sedimentary package is sheared against a terrain with outcrop patterns 
dominated by a complex anticline, the King Dam Anticline, which is interpreted as a regional F2 fold. To the west 
of the King Dam Anticline is the Goodenough Syncline. This terrain consists of two basalts units (ocular and 
massive) overlying a sheared contact, a prominent chert and slate unit and a thin quartz–feldspar-muscovite 
schist containing scattered fuchsite clasts at its contact with a thick underlying ultramafic and mafic schist 
sequence. Quartz-fuchiste-andalusite rocks are locally developed on this later contact. In places, only the high-
Mg basalt, of the two basalt units, overlies the chert. Local shearing within the basalts has resulted in local 
metamorphism to amphibolite facies and Maranoa is hosted within one of these shears within the Goodenough 
Syncline. 
 
Locally Maranoa mineralisation is associated with southerly plunging ore shoots within a tourmaline altered 
micaceous amphibolite schist with variable amounts of quartz. The shear averages 3-5m in thickness and with a 
strike of approximately 17o with a steep sub-vertical dip. This shear zone is enclosed within a relatively fresh 
fine-grained metabasalt from surface. 
 
Significant gold mineralisation has been mined, and remains, on the broader project area at Granny Venn, 
Auntie Nellie, Caesar, Jenny Venn (M29/189) and Goodenough (M29/141). 

Sample quality control 
Sample quality control processes applied to the drilling in the mid-1980’s and the historic underground sampling 

are not known and have been assumed to be of best practice prevailing at the time.  

As part of the 2016 drilling process two different types of quality control samples were included in the sample 

stream submitted to the laboratory: 1) blanks, and 2) duplicates. With a blank or duplicate sample included at a 

rate of approximately 1 in 20 samples. Samples were submitted to ALS Kalgoorlie, a NATA accredited laboratory, 

who also implement and report a sample quality control process. While six holes were drilled at Maranoa (427 

primary samples), the 2016 drilling program included 4,274 samples and the quality control samples for the 

entire drill program were assessed when determining sample reliability. 

While accredited standards were not submitted, the laboratories internal tests incorporate accredited standards 

which identify any issues with the labs analytical equipment and process. The use of blanks will test for 

contamination in the process, while duplicates provide a test of reliability; and combined both sample types 

inserted within the sample stream will ensure sample sequences are analysed and reported in the correct order.  

The blanks were made up of construction aggregate (crushed granitic rock), with a pre-numbered sample bag 

taken out of the sequence during drilling and filled with ~1.5kg of aggregate and submitted within the number 

sequence to the laboratory. 

The duplicates were generated via a second chute from the cone splitter mounted below the cyclone on the drill 

rig. Provided there are no issues with the sampling system on the rig these samples should be a representative 

split of the drilled metre, corresponding to the associated original/primary sample. 

The field technician double checked the sample numbers on the duplicate/original pair of samples as the bags 

were used, while also recording the details of the QC samples on the sample record sheet as drilling progressed. 

Sample record sheets were also used to allocate hole number and depth to the regular samples generated 

during drilling. 

The reported assay results were matched to the information recorded on the sample record sheets; allowing 

the QC samples to be identified, blanks checked, and the duplicates compared to the originals. 

For eight holes no QC samples were included. When field checks were completed, to determine likely drill 

locations at Maranoa, a series of drill holes with associated bagged drill cuttings were identified on the ground. 

These holes did not relate to the Callion JV drilling of the mid-1980’s, and were not drilled by previous operator 
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Stratum Metals Ltd. Bulk RC chip was arranged in green plastic bags in orderly fashion near drill collars labelled 

via large dumpy pegs next to the collar pipe. Samples in calico bags were stacked on top of the bulk chip bags, 

and in many cases remnant annotation indicating depth could be read. This arrangement of bulk chip and calico 

bagged samples on top is in line with industry standard RC sampling practice, where samples are collected via a 

cyclone and riffle (or cone) splitter at the time of drilling. The calico bags were decomposing indicating the 

drilling was completed sometime ago, a search of WAMEX failed to identify any mention of the drilling in 

historic exploration reports associated with the tenement.  During the 2016 drill program, where the old 

samples could reliably be matched to a drill collar, the sample in the old calico bags was carefully transferred in 

to new sample bags and submitted to ALS for assay. Samples were collected for eight holes. Specific quality 

control samples were not inserted within the sample stream for these historic holes, however the samples were 

submitted interspersed in assay jobs including new 2016 drilling containing QC samples. 

 

Database 
Drill data was compiled in an MS Access database (DB) for use in grade interpolation. This DB included the 2016 

RC, the historic resample, and the Callion JV drill data (where assays were available). Underground samples 

were also located in 3D space and added to the database. 

The DB includes four tables: collar, survey, sample, and lithology. Data associated with the older holes is 

partially complete. As a minimum the holes have a collar co-ordinate and RL, collar dip and azimuth, and drilled 

depth. Data such as gold assays, lithology, and down hole surveys are variably complete in the database for the 

older drilling.  

Collar positions for the 2016 drilling (including the re-sampled holes) were surveyed by Minecomp using a DGPS 

system with expected spatial accuracy of +/-0.1 metre. For the mid-1980’s drilling, which was completed on a 

local grid, the collar plan was geo-referenced (based on known shaft positions) and the collar locations then 

determined in UTM co-ordinates. There are several potential sources of error associated with this process and 

in some cases, once holes were plotted in 3D space, the collars were adjusted to align the mineralisation with 

that in the DGPS surveyed holes. 

Significant drill intercepts are tabulated below (Table 2) and drill hole locations are shown in Figure 5. 

 

Table 2: Significant drill intercepts 

Hole_ID

Depth 

from (m)

Depth 

to (m) Gold Intercept Including

EMRC067 84 91 7m @ 1.07g/t 1m @ 6.70 g/t

EMRC069 17 29 12m @ 2.48g/t 5m @ 4.69g/t

M1calc 17 22 5m @ 2.32g/t 2m @ 5.14g/t

M2calc 17 19 2m @ 8.67g/t

M3calc 17 22 5m @ 1.95 g/t 1m @ 7.64g/t

M4calc 19 26 7m @ 2.75 g/t 4m @ 4.59 g/t

M5calc 25 28 3m @ 1.16g/t

M6calc 17 20 3m  @ 1.19g/t

M9calc 30 34 4m @ 9.04g/t 1m @ 22.10g/t

M11calc 28 31 3m @ 9.53g/t 1m @ 27.50g/t

M18calc 32 36 4m @ 6.16 g/t 1m @ 23.10g/t

MHP1 39 42 3m @ 0.95g/t 1m @ 2.47g/t

MRC8 24 30 6m @ 0.56g/t

MRC9 86 89 3m @ 2.96 g/t 1m @ 8.29g/t

Maranoa significant drill intercepts
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Figure 5: Plan showing drill holes used in grade interpolation 

Interpretation and Wire-framing 
Wireframes were generated to both control the grade interpolation and to represent the historic mine voids. 

Using historic long section plans of the mine workings wireframes were generated representing the mine voids, 

these allowed mine areas to be excluded from reported resources. All voids digitised were cross referenced with 

historic and recent drilling assays and stope intersections then expanded in the east-west directions to ensure 

they would extend beyond the mineralisation wireframe. Further details of the process are included in Appendix 

1. 
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Gemcom’s Xplorpac software was utilised to generate a wireframe to represent the Maranoa mineralised shear. 

A series of cross-sectional control strings were generated and snapped to drill hole traces to ensure mineralised 

samples were fully contained within the resultant wireframe. The sections were extended down dip to ~350 RL, 

just over 100 metres below surface, and then used as controls for generation of the wireframe. End sections 

were projected along strike to carry the wireframe beyond the last drill hole with data. 

The historic underground assay data was located within the mineralisation wireframe, based on position shown 

on long section, and inserted into the database as a series of pseudo drill traces. 

The wireframe (Figure 6) shows the mineralised shear to be narrow and weave slightly on a NNE-SSW strike, and 

dip steeply (70 to 800) to the ESE. This wireframe also shows the apparent plunge to the south and was used to 

constrain the grade interpolation. 

 

Figure 6: Maranoa mineralisation wireframe and drill traces (mineralisation dipping out of page) 

 

Topographic surface 
The Maranoa topography has been assumed from a combination of the drill collar survey, completed by 

contract surveyors from Minecomp (Kalgoorlie) after drilling in 2016, and general observation. Field observation 

indicates the area is slightly sloping or relatively flat. The six holes drilled by AMP (Figure 7) indicated a 

reasonably uniform surface with a slight elevation at the south end of 3m over 200m. With a lack of broader 

survey data and the majority of collars being close to 465 RL, this level has been assigned as the surface for 

reporting of the resource. 
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Figure 7: Plan view of AMP’s Maranoa drill collar RL’s on Callion JV’s 1986 drill collar plan 
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Weathering and Oxidation 
From a physical rock property perspective, there is expected to be little variation with depth in the area covered 

by the mineralisation within the model. With the exception of the local soil cover and a very thin layer of 

completely weathered surface rock, the single weathering classification is considered reasonable.  

The 2016 drilling shows local uniformity with the lack of complete oxidation with majority of the holes entering 

partially oxidised material from collared surface (0 to 1m). Based on the depths where logging recorded rock to 

be fresh i.e. no signs of oxidation, a base of partial oxidation can be created. Ultimately the base of partial 

oxidation (BOPO) should be at the point below which the rock and any sulphide minerals are consistently fresh 

and can often be coincident with the water table i.e. oxidation occurs above the water table but not below. The 

water table was intersected consistently within the holes at an approximate depth of 25m, however water was 

not recorded in one hole. Review of logging suggests the BOPO is reasonably correlated to that depth. 

Figure 8 & Figure 9 show the Maranoa prospects logged base of complete and base of partial oxidation, as down 

hole depths on plan maps. All holes dip at ~60 degrees. 



Maranoa Mining Lease Application 
Mineralisation Report  

 

 

 Figure 8: Maranoa Base of Complete Oxidation (BOCO) downhole depths (m) 
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Figure 9: Maranoa Base of Partial Oxidation (BOPO) downhole depths (m) 
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Bulk Density 
Bulk Density (BD) of 2.8 g/cm3 was applied based on ore sampling completed during the late 1990’s mining of 

the Granny Venn and Auntie Nellie Pits approximately 3km to the north of Maranoa.  

Available information indicates Maranoa mineralisation is associated with a tourmaline altered micaceous 

amphibolite schist with variable amounts of quartz. The shear averages 3-5m in thickness and is enclosed within 

a relatively fresh fine-grained metabasalt from surface. 

The mine BD dataset is based on samples of ore collected in the pits or from mined stockpiles, in some instances 

the rock type is described as oxidised or weathered, rarely is a sample specifically described as fresh (one 

sample for Auntie Nellie & one for Granny Venn), and in most instances, there’s no reference to 

weathering/oxidation. The averages for different rock types are shown below in Table 3, and as expected the 

amphibolite schists and ultramafics have the higher BD’s. 

Historic sampling within the Granny Venn and Auntie Nellie mines generated a bulk density for the amphibolite 

schist of 2.84 and 2.77 g/cm3, respectively. Therefore, assigning an average bulk density of 2.8 g/cm3 for the 

amphibolite schist located within Maranoa is considered reasonable. 

  

Table 3: Summary of Bulk Density data from past mining at Granny Venn and Auntie Nellie 

Top cuts 
Historic mine records indicate very high gold grades were generated at Maranoa, and underground sampling 

data shows assays as high as 187 g/t gold. As part of the work on the Callion JV the historic underground sample 

data was assessed and a top cut of 30g/t reported. This cut was applied to this historic data prior to grade 

interpolation as a means of conservatism. 

The highest grade recorded for a drill sample in the database is 27.5 g/t gold. No cut has been applied to the 

drill sample assays given assay grades are all below the 30 g/t cut determined for the underground samples.    

A subset of the assay data was generated for grade interpolation inside the mineralisation wireframe. All assay 

data was composited to 1m intervals, then intervals located within the mineralisation wireframe were extracted 

as a subset. This data is plotted as a cumulative frequency chart on Figure 10. The kick up on the end is a result 

of the top cutting of samples above 30 g/t down to 30 g/t. The flexure at 9 g/t indicates there could be two 

populations; and is considered to represent the difference between the drill data and the underground sample 

data.  

.  

Granny 

Venn

BD by 

Depth

Auntie 

Nellie

Pit Rock Average BD

Average 

BD

Depth below 

surface (m)

Average 

BD

2.71 2.5

GV GD oxidised 2.64 2.68 5 2.65

GV GD 2.68 2.72 7.5 2.68

GV GD all 2.68 2.72 10 2.72

GV Ap veined 2.69 2.70 12.5

GV Amph Schist 2.84 2.72 15 2.68

GV Ultramafic 2.93 2.86 17.5

AN GD oxidised 2.62 2.68 20 2.78

AN GD 2.59 2.65 22.5

AN GD all 2.60 2.82 25

AN Amph Schist 2.77 2.80 30

AN Ultramafic 2.69 2.80 35

2.90 42.5

BD by rock type
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Figure 10: 1m composite assay data cumulative frequency grade distribution for samples inside mineralisation wireframe 
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Estimation 
The mineralisation wireframe was used within Micromine to constrain a block model prior to estimating gold grades 

via an Inverse Distance Weighted method. In order to best fit the relatively narrow wireframe the model blocks were 

rotated on strike (012) and limited to 1m width (X) and height (Z). Primary blocks were set at 10m length (Y), with 

sub-blocking down to 2m. 

Table 4: Block Model Parameters (location & block dimensions) 

Ore block Model Summary 
Type X Y x 

Min Co-ords 313937.175 6713165.105 330.90 

Max Co-ords 314103.187 6713571.575 468.15 
User block size 1 10 1 

Min block size 1 2 1 

Rotation Blocks rotated to 012 
 

 

Table 5: Block Model Attributes 

Attribute Name Description 
_East Easting Block dimension in metres 

_North Northing Block dimension in metres 

_RL RL(elevation) Block dimension in metres 

Domain Code to distinguish between mineralisation (1) and mine void (2) 
Density Bulk Density assigned as 2.8 (g/cm3) 

TAU_Cut Calculated gold grade (g/t) 

Points No. of sample points used in estimation (minimum = 2) 
Count No. of holes containing the sample points used in estimation (minimum = 2) 

Average Distance Average distance of ‘Points’ from block centroid (m) 

Closest Distance Distance of closest ‘Point’ from block centroid (m) 
 

 

Estimation was completed using the Inverse Distance Weighted method within Micromine. Inverse Distance Squared 

(ID2) was selected. 

Considering the input data included historic drilling and underground sampling for which the level of detail was not 

ideal around; sample and analysis quality, and the accuracy of sample location in 3D space, it was determined the 

resources could only be classified as inferred under JORC. With this in mind, a single search pass was applied in the 

grade estimation. 

Samples available to estimate grade for any given block were limited by the application of a search ellipse (as well as 

the mineralisation wireframe). The ellipse limited samples to within 40 metres down plunge (-300 to 1920), 15 metres 

down dip, and 5 metres in/out of the plane of mineralisation. The ellipse input parameters are shown in Figure 11. 
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Figure 11: Block model estimation search ellipse parameters 

Model validation 
The block model was validated via: 

• Visual comparison of blocks to wireframe boundaries and drill hole assays, 

• Comparison of wireframe solid volumes to block model volume, and 

• Comparison of average composite assay grade to model grade. 

The model visually validates well to drill data. There are two areas where the model contains no grade yet drill holes 

contain significant gold assays. This is a result of these particular grade intersections being too far from adjacent drill 

data (i.e. based on search parameters and the requirement for data to be sourced from at least two holes) and 

relates to hole MHP1 at the northern end of the model and MRC9 below the northern end of the main mine 

workings Figure 12. Additional drilling around these holes would be expected to result in a significant increase in 

resources. 

 

Figure 12: Long sectional comparison of block grades to drill data (hot colours = higher grades)  showing gaps around holes MRC9 & MHP1 

Example cross-sections through the model are included as Figure 13, Figure 14, and Figure 15. 

0 50m 
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Figure 13: Example cross-section of model and drill traces (hotter colours = higher gold grades) 
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Figure 14: Example cross-section of model and drill traces (hotter colours = higher gold grades) 
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Figure 15: Example cross-section of model and drill traces (hotter colours = higher gold grades) 
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Model summary 
 

The estimated resources remaining outside the historic mine voids are tabulated below at various lower cut-off 

grades. The methods applied to complete the current estimate in line with the JORC code have excluded areas of 

likely mineralisation (due mainly to local distances from sample data), resulting in the total estimated resource being 

less than the reserve calculated in the 1980’s. The resources summarised in Table 6 are considered to be a 

conservative estimate and further drilling could increase the resource within the known mineralised shear zone. 

 

 

Table 6: Remnant gold resources 

The resource is considered to be all of the inferred category under the principles of the JORC Code (2012), primarily 

due to the reliance on historic data. 

Table 7, shows the total resource subdivided into 10 metre vertical benches between surface (465 RL) and 100 

metres below surface (365 RL). The total of 53,914 tonnes at 4.76 g/t, differs slightly from Table 6 due to the 

inclusion of blocks with grades less than 0.5 g/t. 

 

 

Table 7: Total remnant resource by RL 

 

Proposed Program of work to upgrade resource status  

The resource has been reported as Inferred under the principles of the JORC Code (2012). In order to upgrade this 

classification to include Indicated level resources, MGL proposes to complete additional field work upon granting of 

the MLA. The completion of additional work is also expected to add resources in areas of the mineralised shear zone 

Cut-off (g/t) Tonnes Grade (g/t) Ounces

0.5 49,696       5.14 8,216       

0.75 47,631       5.34 8,175       

1 45,688       5.53 8,120       

1.25 43,923       5.70 8,056       

1.5 41,586       5.95 7,953       

1.75 39,627       6.16 7,851       

2 37,200       6.44 7,705       

Maranoa Remnant Gold Resources

Level (RL) Tonnes Grade (g/t) Ounces

465-455 3,473         2.69 300             

455-445 11,898       2.55 977             

445-435 15,185       2.85 1,391         

435-425 9,457         3.98 1,209         

425-415 1,860         7.80 466             

415-405 403             16.81 218             

405-395 2,822         6.98 634             

395-385 4,675         9.52 1,431         

385-375 3,031         12.24 1,193         

375-365 1,111         12.29 439             

465-365 53,914      4.76 8,258        
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that lack sufficient sample data to be classified under JORC (such as around MRC9 and MHP1 shown above on Figure 

12). Work is expected to include: 

• Drilling of additional RC holes to generate grade data along strike to the north, south, and down dip, as well 

as to confirm the near surface Callion JV RC intercepts, 

• Drilling of selected core holes in the upper parts of the resource to confirm bulk density and allow for 

metallurgical testing,  

• If possible, re-entry of the resampled RC holes to allow down hole surveys to be completed,  

• Running a Whittle optimisation to confirm likely extents of open pit mining, as well as completing a basic 

underground mine plan and cost estimate, will be important to guide drilling and hole re-entry, and 

• Dewatering and surveying of the underground workings to confirm exact volume and position of material 

previously removed from the mine. 

In addition to the insitu resources discussed above, the Maranoa Mine area hosts a stockpile of battery sands related 

to historic mining. Approximately 9,000 tonnes are estimated to remain and MGL has completed initial sampling to 

show these sands contain remnant gold that is leachable (via bottle roll tests). Further work may be required to 

confirm metallurgical performance and allow these sands to be included as resources. 

Competent Persons Sign Off  

This mineralisation report has been compiled by Mr Todd Axford in support of a Mining Lease Application (over 

P29/2106 and part of P29/2225). The report demonstrates, as required by the Mining Act, that there is significant 

gold mineralisation in, on or under land to which the application relates. This conclusion has been drawn based on 

exploration results supporting a deposit of gold mineralisation, which indicate that there is a reasonable prospect of 

minerals being obtained by mining operations. Mr Axford is a Member of the Australian Institute of Mining and 

Metallurgy (AusIMM) (refer to Competent Persons Statement on page 5). 

 

 

Mr Todd Axford 
Principal Geologist  
Geko-Co Pty Ltd 
Member of AusIMM
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APPENDIX 1 

Mine void wireframing process 

The historic long section mine plan was located in 3D space via georeferencing using four known points; the surface 

position of the Whip and Main shafts as well as their calculated position at a depth of 65m were used to provide a 

quadrilateral warp algorithm. 

Using 4 points as the georeferencing points to create a GEOTIFF, the assumption was that X was to be the point of 

rotation in plan view and Y to be the point of depth. The down shaft points were created as ‘Whip B’ & ‘Main B’ with 

both sitting 65m below surface at a dip of 80o, the following points were created to run the algorithm; 

i. Whip             X:0, Y:0 
ii. Whip B         X:0, Y:-65 
iii. Main              X:105, Y:0 
iv. Main B          X:105, Y:-65 

 

Zoomed section of historic mine plan (long-section) showing reference points used to define the mine void and locate 

it in 3D space 

 

 

The GEOTIFF file was then added to target maps and the grid was orientated for 3D map viewing, assuming a section 

dip of 80o and a measured azimuth of 017o from the RL of 465m. This function set extent and dimensions of the map 

with 3-dimensional space against the collars that were calculated and picked up during drilling in recent years. The 

mine voids were digitised, and projected 15m to the west and the east. The resulting three sets of strings controlled 

the mine void wireframes. These voids were then closed using a 5m rounding function and exported as DXF files.  
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APPENDIX 2 

JORC Code, 2012 Edition – Table 1 Checklist 

Section 1 Sampling Techniques and Data 

Criteria JORC Code explanation Commentary 

Sampling 

techniques 

• Nature and quality of sampling (eg cut channels, random chips, or specific 

specialized industry standard measurement tools appropriate to the 
minerals under investigation, such as down hole gamma sondes, or 
handheld XRF instruments, etc). These examples should not be taken as 
limiting the broad meaning of sampling. 

 

• Include reference to measures taken to ensure sample representivity and 

the appropriate calibration of any measurement tools or systems used. 
 

• Aspects of the determination of mineralization that are Material to the 

Public Report. 
 

• In cases where ‘industry standard’ work has been done this would be 
relatively simple (eg ‘reverse circulation drilling was used to obtain 1 m 
samples from which 3 kg was pulverised to produce a 30 g charge for fire 
assay’). In other cases more explanation may be required, such as where 
there is coarse gold that has inherent sampling problems. Unusual 
commodities or mineralization types (eg submarine nodules) may warrant 
disclosure of detailed information. 

2016 RC drilling: 1m samples collected on the rig via industry standard 
practice cyclone & cone splitter. Bulk sample retained in green plastic bags. 
Entire sample pulverized prior to sub-sampling for analytical work. 
Duplicate samples collected at the time of drilling via a second shoot on the 
cone splitter at ~1 sample in 40. 
Re-sample (8) holes: Uncertain. Bulk RC chip was arranged in green plastic 
bags in orderly fashion near drill collars labelled via large dumpy pegs next 
to the collar pipe. Samples in calico bags were stacked on top of the bulk 
chip bags, and in many cases remnant annotation indicating depth could be 
read. This arrangement of bulk chip and calico bagged samples on top is in 
line with industry standard RC sampling practice, where samples are 
collected via a cyclone and riffle (or cone) splitter at the time of drilling. 
Calico bagged samples were re-sampled and submitted along with 2016 RC 
drilling & entire sample pulverized prior to sub-sampling for analytical work. 
Callion JV mid-1980’s RC and historic underground samples: Sample quality 
control processes applied to the drilling in the mid-1980’s and the historic 
underground sampling are not known and have been assumed to be of best 
practice prevailing at the time. RC samples were collected on 1 meter 
intervals. Underground samples were channel samples cut across 
mineralization, with sample length ranging from 0.61 to 2.59m. 
DDH holes: were sampled where logging indicated likely mineralization, 
results records indicate samples typically 20cm long (but up to 30cm). It is 
unknown if core was split. No significant assays were recorded from this 
drilling.  
 

Drilling 

techniques 

• Drill type (eg core, reverse circulation, open-hole hammer, rotary air blast, 
auger, Bangka, sonic, etc) and details (eg core diameter, triple or standard 
tube, depth of diamond tails, face-sampling bit or other type, whether core 
is oriented and if so, by what method, etc). 

2016 RC: Reverse circulation using a downhole hammer and face sampling 
bit (5-5.5” diameter). 
Callion JV mid-1980’s RC: This was reverse circulation drilling, however 
limited details are known it is assumed industry best practice was applied. 
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Criteria JORC Code explanation Commentary 

DDH holes: Limited details of this drilling have been found. One collar has 
been located in the field, which suggests drilling was BQ diameter. 

Drill sample 

recovery 

• Method of recording and assessing core and chip sample recoveries and 
results assessed. 
 

• Measures taken to maximize sample recovery and ensure representative 
nature of the samples. 
 

• Whether a relationship exists between sample recovery and grade and 
whether sample bias may have occurred due to preferential loss/gain of 
fine/coarse material. 

For RC drilling bulk bagged chip bags and calico sample bags were observed, 
as drilling progressed, by the field technician with relative recoveries (i.e. 
low, average, high) recorded for each meter drilled. 
If observed sample volumes indicated potential issues the geologist and 
driller were advised and steps put in place to rectify. 
 
No obvious relationship between sample size and assay values has been 
identified. 

Logging • Whether core and chip samples have been geologically and geotechnically 

logged to a level of detail to support appropriate Mineral Resource 
estimation, mining studies and metallurgical studies. 
 

• Whether logging is qualitative or quantitative in nature. Core (or              
costean, channel, etc) photography. 

 

• The total length and percentage of the relevant intersections logged. 

• All drill chip was lithologically logged for holes drilled in 2016. 

• While lithological logs have not been located for the resampled holes, 
Callion JV RC or DDH holes, selective sampling was completed to test the 
Maranoa shear, implying that some level of logging took place at the time 
of drilling/sampling. Lithological descriptions of the underground channel 
samples have not been found. 

• Available logging represents 22% of meters in the DB (400m of 1793m).  

Sub-sampling 

techniques and 

sample 

preparation 

• If core, whether cut or sawn and whether quarter, half or all core taken. 
 

• If non-core, whether riffled, tube sampled, rotary split, etc and whether 
sampled wet or dry. 

 

• For all sample types, the nature, quality and appropriateness of the sample 

preparation technique. 
 

• Quality control procedures adopted for all sub-sampling stages to maximize 
representivity of samples. 
 

• Measures taken to ensure that the sampling is representative of the in situ 
material collected, including for instance results for field duplicate/second-
half sampling. 

 

• Whether sample sizes are appropriate to the grain size of the material being 
sampled. 

• For DDH holes treatment of core is unknown. 

• For 2016 RC, samples were split via a cone splitter at time of drilling to 
generate ~3kg sub-sample for analysis and all samples were dry. Riffle 
splitting is assumed for the resampled holes drilled prior to MGL, with split 
samples ~2-3kg. Riffle and cone splitting is considered appropriate for RC 
drilled samples. The entire sample submitted to the laboratory was 
pulverized (& homogenized) prior to further sub-sampling, which is 
appropriate to maintain representivity. 

• Samples were observed at the time of drilling to identify and eliminate 
potential issues, such as the sample system becoming contaminated due to 
ground conditions, or poor drilling practices. Field duplicates were collected 
via the splitter at a rate of ~1 in 40 samples. The laboratory implemented 
grain size checks to ensure consistent particle size reduction in the 
pulverizing process. 

• For the RC samples, the particle size of the sample is reduced in the drilling 
process to be typically <30mm, and sub-sampling to 2-3kg at this particle 
size is considered appropriate. 

Quality of assay • The nature, quality and appropriateness of the assaying and laboratory • For samples submitted prior to 2016 it is assumed an appropriately 
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Criteria JORC Code explanation Commentary 

data and 

laboratory tests 

procedures used and whether the technique is considered partial or total.  
 

• For geophysical tools, spectrometers, handheld XRF instruments, etc, the 
parameters used in determining the analysis including instrument make and 
model, reading times, calibrations factors applied and their derivation, etc. 

 

• Nature of quality control procedures adopted (eg standards, blanks, 

duplicates, external laboratory checks) and whether acceptable levels of 
accuracy (ie lack of bias) and precision have been established. 

accredited laboratory was utilized and the assay technique applied was 
appropriate for gold analysis. 

• For samples submitted in 2016, these were submitted to ALS Kalgoorlie for 
Gold Fire Assay. Fire assay is considered a total analysis. 

• Alternating Blanks and duplicate samples were submitted, in the sample 

number sequence, at a rate of ~1 in 20. The Laboratory also applied a 
quality control protocol of repeat samples and inclusion of certified 
standards. These two sets of quality control samples support the delivery of 
reliable results. 

Verification of 

sampling and 

assaying 

• The verification of significant intersections by either independent or 

alternative company personnel. 
 

• The use of twinned holes. 
 

• Documentation of primary data, data entry procedures, data verification, 
data storage (physical and electronic) protocols. 

 

• Discuss any adjustment to assay data. 

• Field sample record sheets have been recorded in hardcopy and digitized, 

these sheets match Sample ID’s with drill hole ID’s, sample type and sample 
depth. 

• No twinned holes have been drilled, however the 2016 drilling has been 
compared to the historically reported work. 

• A top cut of 30g/t was applied to the underground samples (reported 
grades ranged up to 175g/t), this was done to introduce some conservatism 
to this historic data.  

Location of data 

points 

• Accuracy and quality of surveys used to locate drill holes (collar and down-
hole surveys), trenches, mine workings and other locations used in Mineral 
Resource estimation. 

 
 

• Specification of the grid system used. 
 

• Quality and adequacy of topographic control. 

• The 2016 RC and resample holes were located on the surface by a contract 
surveyor via DGPS (+/-0.1m), with the holes drilled in 2016 surveyed 
downhole with a Gyro system by the drilling contractor in UTM grid 
(MGA94 Zone51). The resample holes had azimuth and dip measured at the 
collar. Selected mine workings were also recorded in directly in UTM grid 
(MGA94 Zone51).    

• The Callion JV holes were completed on a local grid, the collar plan was 
georeferenced (based on known shaft positions) and the collar locations 
then determined in UTM co-ordinates. There are several potential sources 
of error associated with this process and in some cases, once holes were 
plotted in 3D space, the collars were adjusted to align the mineralization 
with that in the DGPS surveyed holes. Adjustments ranged from 2 to 12 
meters along section. 

• The position of the mine workings was calculated based on observed 
surface position of workings, historic mine plans, and records of orebody 
dip, along with recorded voids in drilling. The long section mine plan was 
extrapolated laterally to create an expanded void to be excluded from 
modelled mineralization. This is considered a reasonable estimate, 
however if/when workings become accessible a detailed survey should be 
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completed. 
• The historic underground samples were located in 3D space based on 

location shown on historic long-section plans and the calculated 3D 
position of the workings. 

• The topographic surface was assigned as 465mRL on the basis of surveyed 

drill collars (most are within 0.5m of this level) and field observations, 
which indicate a relatively flat local surface. 

Data spacing and 

distribution 

• Data spacing for reporting of Exploration Results. 

 

• Whether the data spacing and distribution is sufficient to establish the 
degree of geological and grade continuity appropriate for the Mineral 
Resource and Ore Reserve estimation procedure(s) and classifications 
applied. 

 

• Whether sample compositing has been applied. 

• Drill section spacing through the area of classified resources was typically 

~10 to 20m. Sections contain from 1 to 3 holes with spacing from ~10 to 
35m. Where underground sampling occurs (southern half of the 
underground workings) drill sections are ~75m apart. The underground 
samples were collected along horizontal drives, stope backs, and down 
winzes. The two main sampled drives were vertically separated by ~15m.  

• Due to the reliance on historic data, rather than data spacing, the resource 

has been classified as Inferred. 

• Samples were digitally composited to one meter prior to grade 
interpolation. Most drill samples were collected as one meter intervals. 

Orientation of 

data in relation 

to geological 

structure 

• Whether the orientation of sampling achieves unbiased sampling of 
possible structures and the extent to which this is known, considering the 
deposit type. 
 

• If the relationship between the drilling orientation and the orientation of 
key mineralised structures is considered to have introduced a sampling bias, 
this should be assessed and reported if material. 

• Drill hole orientations generally cut perpendicular to the strike of 
mineralization, however the steep dip of mineralization results in the 
typically -600 dipping holes being a bit too steep to cut mineralization 
exactly perpendicular. This results in a slightly extended intercept, however 
it is considered appropriate once grades are constrained within a 
mineralization wireframe and interpolated. 

• Where samples are constrained within the underground workings there is a 
reduced chance of hangingwall and footwall material being available to 
sample. With samples collected perpendicular to the strike of the workings 
they can be considered as representative. 

Sample security • The measures taken to ensure sample security. For 2016 RC samples, these samples were triple bagged and secured on-site 
prior to transport directly from site to the laboratory. For samples prior to 
2016 measures are not known. 

Audits or reviews • The results of any audits or reviews of sampling techniques and data. • No audits or reviews have been completed. 
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Section 2 Reporting of Exploration Results 

Criteria JORC Code explanation Commentary 

Mineral 

tenement 

and land 

tenure status 

• Type, reference name/number, location and ownership including 

agreements or material issues with third parties such as joint ventures, 
partnerships, overriding royalties, native title interests, historical sites, 
wilderness or national park and environmental settings. 
 

• The security of the tenure held at the time of reporting along with any 

known impediments to obtaining a license to operate in the area. 

• The resource is located on P29/2106, 100% owned by Menzies Goldfield 

Ltd, located east of the Menzies Township in Western Australia. The 
tenement is coincident with the Menzies Town Water Reserve, which does 
not prevent mining but does imply some conditions on mining. 

• No native title is associated with the tenement and no heritage sites are 

known on the tenement. 

Exploration 

done by 

other parties 

• Acknowledgment and appraisal of exploration by other parties. • The area was the subject of mining in the early part of the 20th Century, and 

mine plans have been sourced and utilized. 

• In 1911 a detailed appraisal of the mine was completed by a consultant 
from Kalgoorlie, this work included a detailed sampling program, the results 
of which have been utilized. 

• In the late 1970’s Queen Margret Mines dewatered the mine, confirmed 
the workings were in good condition and verified some of the 1911 
sampling. Three DDH holes were also drilled. 

• In the 1980’s Callion JV undertook an number of studies and two rounds of 
RC drilling resulting in the calculation of open pit & underground ‘reserves’.  

• A series of RC holes were drilled some time prior to 2012, records of this 

drilling have not been found in WAMEX reports and, where enough 
confidence in sample quality and location existed these holes were 
resampled and added to the database. 

Geology • Deposit type, geological setting and style of mineralization. • The mineralization is shear hosted within a package of meta-basalts, with 
local metamorphism resulting in the amphibolite schist and moderate 
quartz veining associated with mineralization along the shear. The shear 
zone is typically 3-5m wide, and narrower higher grade mineralization 
located within the shear zone. 

Drill hole 

Information 

• A summary of all information material to the understanding of the 
exploration results including a tabulation of the following information for all 
Material drill holes: 
o easting and northing of the drill hole collar 
o elevation or RL (Reduced Level – elevation above sea level in meters) of 

the drill hole collar 
o dip and azimuth of the hole 
o down hole length and interception depth 
o hole length. 

• The data within the database, on which the resource estimate has been 
based, is variably displayed in the report. A collar and drill hole trace plan I 
included along with a table of significant intercepts, and representative drill 
sections. 

• With historic data fitted to the current surface and position of 
mineralization defined by recent drilling (a described in section above) the 
information included in the report is considered sufficient, without a 
detailed tabulation of all hole and assigned underground drive locations.  
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• If the exclusion of this information is justified on the basis that the 

information is not Material and this exclusion does not detract from the 
understanding of the report, the Competent Person should clearly explain 
why this is the case. 

Data 

aggregation 

methods 

• In reporting Exploration Results, weighting averaging techniques, maximum 

and/or minimum grade truncations (eg cutting of high grades) and cut-off 
grades are usually Material and should be stated. 

 

• Where aggregate intercepts incorporate short lengths of high grade results 
and longer lengths of low grade results, the procedure used for such 
aggregation should be stated and some typical examples of such 
aggregations should be shown in detail. 

 

• The assumptions used for any reporting of metal equivalent values should 

be clearly stated. 

• The report focuses on reporting of a resource estimate and in this context 

reporting of exploration result I not considered applicable. 

• No metal equivalents have been reported. 

Relationship 

between 

mineralizatio

n widths and 

intercept 

lengths 

• These relationships are particularly important in the reporting of 
Exploration Results. 

• If the geometry of the mineralization with respect to the drill hole angle is 
known, its nature should be reported. 

• If it is not known and only the down hole lengths are reported, there should 
be a clear statement to this effect (eg ‘down hole length, true width not 
known’). 

• The drill hole intercepts are slightly oblique to the orientation of 
mineralization and a such downhole intercept will be slightly longer than 
the true width of mineralization. 

• Given the resource was generated by one meter composite sample 
constrained within a mineralization wireframe no bias is expected to flow 
through to the modelled resource. 

Diagrams • Appropriate maps and sections (with scales) and tabulations of intercepts 

should be included for any significant discovery being reported. These 
should include, but not be limited to a plan view of drill hole collar locations 
and appropriate sectional views. 

• Included in the report. 

Balanced 

reporting 

• Where comprehensive reporting of all Exploration Results is not practicable, 

representative reporting of both low and high grades and/or widths should 
be practiced to avoid misleading reporting of Exploration Results. 

• Included in the report. 

Other 

substantive 

exploration 

data 

• Other exploration data, if meaningful and material, should be reported 

including (but not limited to): geological observations; geophysical survey 
results; geochemical survey results; bulk samples – size and method of 
treatment; metallurgical test results; bulk density, groundwater, 
geotechnical and rock characteristics; potential deleterious or 
contaminating substances. 
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Further work • The nature and scale of planned further work (eg tests for lateral extensions 

or depth extensions or large-scale step-out drilling). 

• Diagrams clearly highlighting the areas of possible extensions, including the 
main geological interpretations and future drilling areas, provided this 
information is not commercially sensitive. 

•  

 

 Section 3 Estimation and Reporting of Mineral Resources 

Criteria JORC Code explanation Commentary 

Database 

integrity 

• Measures taken to ensure that data has not been corrupted by, for 

example, transcription or keying errors, between its initial collection and its 
use for Mineral Resource estimation purposes. 

• Data validation procedures used. 

A selection of original assay data files were compared to results entered in 
the database (for 2016 drilling). Where data was taken from historic report 
and location calculated by transformation  of historic plans, a selection of 
historic data was checked against the data in the DB and relative 
positions/spacing of holes was compared to original plans. 

Site visits • Comment on any site visits undertaken by the Competent Person and the 

outcome of those visits. 
 

• If no site visits have been undertaken indicate why this is the case. 

• The competent person has visited the site on a number of occasions, first in 

a past role as Technical Manager for previous holder (Stratum Metal Ltd) 
and then in undertaking work for the current holder. The site was visited 
prior to the 2016 drilling to check planned collar locations and then at the 
completion of drilling, where retained drill chip was observed. Sample 
representivity was checked (based on variability of bagged sample sizes) 
and location of collars checked. No material issues were noted. 

Geological 

interpretation 

• Confidence in (or conversely, the uncertainty of) the geological 
interpretation of the mineral deposit. 

 
• Nature of the data used and of any assumptions made. 

 

• The effect, if any, of alternative interpretations on Mineral Resource 

estimation. 
 

• The use of geology in guiding and controlling Mineral Resource estimation. 
 

• The factors affecting continuity both of grade and geology. 

• The geology of the deposit ha been described at the time of mining and 
detailed underground sampling in 1911. Drill data supports this 
interpretation of amphibolite shear zone within meta-basaltic rocks with 
variable associated quartz veining. 

• Refer to sections 1 & 2 for details on the nature of data and assumptions. 

• No alternative interpretations have been considered. 

• Grade distribution has been the dominant control. 

• Historic mining indicates a southerly plunge to higher grades within the 

mineralized shear zone. This has been incorporated in the interpretation 
and interpolation. 

Dimensions • The extent and variability of the Mineral Resource expressed as length 
(along strike or otherwise), plan width, and depth below surface to the 
upper and lower limits of the Mineral Resource. 

• The resource estimate model >0.5g/t Au extends ~290 meters along strike, 
within a modelled mineralized shear zone length of 430 meters (broader 
hole spacing limits reported strike length). 
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• Model plan width >0.5g/t Au ranges up to 8.5 meters. 

• The resource is reported from surface to 100 meters below surface. 

Estimation and 

modelling 

techniques 

• The nature and appropriateness of the estimation technique(s) applied and 
key assumptions, including treatment of extreme grade values, domaining, 
interpolation parameters and maximum distance of extrapolation from data 
points. If a computer assisted estimation method was chosen include a 
description of computer software and parameters used. 
 
 
 
 

 

• The availability of check estimates, previous estimates and/or mine 
production records and whether the Mineral Resource estimate takes 
appropriate account of such data. 
 
 

• The assumptions made regarding recovery of by-products. 

 

• Estimation of deleterious elements or other non-grade variables of 
economic significance (eg sulphur for acid mine drainage characterisation). 

 

• In the case of block model interpolation, the block size in relation to the 
average sample spacing and the search employed. 

 

• Any assumptions behind modelling of selective mining units. 
 
 
 
 
 

• Any assumptions about correlation between variables. 
 

• Description of how the geological interpretation was used to control the 

resource estimates. 
 
• Discussion of basis for using or not using grade cutting or capping. 

• The resource estimate was constrained by a wireframe of the mineralized 
shear zone, generated from drill data and historic underground mine plans. 
The wireframe was generated using Gemcom’s Xplorpac Software and 
drill/sample data in an MS Access database. 
A wireframe to represent historic mining voids was generated from historic 
mine plans and subsequently used to ‘cut out’ modelled resources within 
these areas. 
The wireframe was then used in Micromine to constrain a block model, 
with grades interpolated using Inverse Distance Weighted methodology. 
Further details are provided in the report. 

• The estimate was compared to a reserve calculated in the 1980’s and found 
to under report, which was considered a function of the limitations applied 
to the current modelling (i.e minimum numbers of samples, maximum 
search distances, etc). 

 

• Not applicable. 

 

• Not applicable. 

 

• Due to the steep dip and relatively narrow mineralization block dimensions 
across strike (X) and vertically (Z) were set at 1m, with along strike (Y) et at 
10 meters. Drill hole sampling was typically on one meter intervals and hole 
spacing typically between 10 and 20 meters. The block model was rotated 
to align with the average strike of the mineralized shear and a plunge to the 
south (identified in historic mining) applied. Sub-blocking was allowed to 
better fit the model to the relatively narrow and slightly undulating shear 
zone wireframe. 

• No assumptions made. 

•  

• Refer above. 
 
 

• Refer to the report. Limited cutting was applied. 
 

• Visual comparison of blocks to wireframe boundaries and drill hole assays, 
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• The process of validation, the checking process used, the comparison of 
model data to drill hole data, and use of reconciliation data if available. 

Comparison of wireframe solid volumes to block model volume, and 
Comparison of average composite assay grade to model grade. 

 
 

 

Moisture • Whether the tonnages are estimated on a dry basis or with natural 

moisture, and the method of determination of the moisture content. 

• Moisture content was not considered. 

Cut-off 

parameters 

• The basis of the adopted cut-off grade(s) or quality parameters applied. Refer to the report. 

Mining factors 

or assumptions 

• Assumptions made regarding possible mining methods, minimum mining 

dimensions and internal (or, if applicable, external) mining dilution. It is 
always necessary as part of the process of determining reasonable 
prospects for eventual economic extraction to consider potential mining 
methods, but the assumptions made regarding mining methods and 
parameters when estimating Mineral Resources may not always be 
rigorous. Where this is the case, this should be reported with an 
explanation of the basis of the mining assumptions made. 

Historically the mineralization has been mined via narrow underground 
stopping methods. The near surface mineralization was considered suitable for 
selective mining methods utilizing smaller mining equipment (eg. 65t excavator 
and ~40t articulated trucks) prior to progressing to airleg based underground 
mining. 

Metallurgical 

factors or 

assumptions 

• The basis for assumptions or predictions regarding metallurgical 
amenability. It is always necessary as part of the process of determining 
reasonable prospects for eventual economic extraction to consider 
potential metallurgical methods, but the assumptions regarding 
metallurgical treatment processes and parameters made when reporting 
Mineral Resources may not always be rigorous. Where this is the case, this 
should be reported with an explanation of the basis of the metallurgical 
assumptions made. 

Based on the owners past experience of mining in the area no material 
metallurgical issues are expected and no factors have been applied. 

Environmental 

factors or 

assumptions 

• Assumptions made regarding possible waste and process residue disposal 
options. It is always necessary as part of the process of determining 
reasonable prospects for eventual economic extraction to consider the 
potential environmental impacts of the mining and processing operation. 
While at this stage the determination of potential environmental impacts, 
particularly for a greenfields project, may not always be well advanced, the 
status of early consideration of these potential environmental impacts 
should be reported. Where these aspects have not been considered this 
should be reported with an explanation of the environmental assumptions 
made. 

• Consideration has been given to the presence of significant sulphides in drill 
hole logging as an indicator of potential waste management issues. Levels 
of logged sulphides are low and no significant potential issues are indicated 
at this early stage. 
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Bulk density • Whether assumed or determined. If assumed, the basis for the 
assumptions. If determined, the method used, whether wet or dry, the 
frequency of the measurements, the nature, size and representativeness of 
the samples. 

 

• The bulk density for bulk material must have been measured by methods 
that adequately account for void spaces (vugs, porosity, etc), moisture and 
differences between rock and alteration zones within the deposit. 

 

• Discuss assumptions for bulk density estimates used in the evaluation 

process of the different materials. 

• Bulk Density was assigned based on measurements of samples from a 
nearby mine area. Refer to the report for further details. 
 
 

• Logging of drill cuttings (and historic reports) indicate rock properties are 

consistent from very close to surfaces. 

Classification • The basis for the classification of the Mineral Resources into varying 

confidence categories. 
 

• Whether appropriate account has been taken of all relevant factors (i.e. 
relative confidence in tonnage/grade estimations, reliability of input data, 
confidence in continuity of geology and metal values, quality, quantity and 
distribution of the data). 
 

• Whether the result appropriately reflects the Competent Person’s view of 
the deposit. 

• The resource has been classified at the lowest JORC confidence level of 

inferred. 

• A single search was applied in the interpolation of 40m along plunge, and 
15m down dip in addition to limiting assignment of grade to blocks, where 
data from at least two holes was available. This has resulted in significant 
areas of the modelled shear zone having no grade estimated. 

• It is the competent persons view that the reliance on a combination of 
recent and  historic data, and the level of assumptions applied to the 
historic data, supports limiting classification to the inferred level. 

Audits or 

reviews 

• The results of any audits or reviews of Mineral Resource estimates. • At this stage no audits have been completed. Internal checking has been 
undertaken and no issues identified. 

Discussion of 

relative 

accuracy/ 

confidence 

• Where appropriate a statement of the relative accuracy and confidence 
level in the Mineral Resource estimate using an approach or procedure 
deemed appropriate by the Competent Person. For example, the 
application of statistical or geostatistical procedures to quantify the relative 
accuracy of the resource within stated confidence limits, or, if such an 
approach is not deemed appropriate, a qualitative discussion of the factors 
that could affect the relative accuracy and confidence of the estimate. 

 
• The statement should specify whether it relates to global or local estimates, 

and, if local, state the relevant tonnages, which should be relevant to 
technical and economic evaluation. Documentation should include 
assumptions made and the procedures used. 

 

• The most significant factors that could impact the resource estimate relate 
to the reliance on historic data and the assignment of 3D position of some 
of that data. 

• Lack of down hole survey data on historic drill holes could locally impact 
resource volumes (if holes drop volume will decrease, if they rise volume 
will increase). 

• Lack of sample data related to the northern end of the underground mine 
area has likely had a negative impact on the resource in this area, data 
spacing not meeting minimum criteria for the resource interpolation. 
Further data in this area could increase resources. 

• Historic production data indicates grades >27 g/t, well in excess of the 
model grades. This is likely a reflection of some grade depletion near 
surface where the bulk of drill data is located and a relative lack of data 
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• These statements of relative accuracy and confidence of the estimate 

should be compared with production data, where available. 

down dip and down plunge. The cutting of historic underground samples to 
30 g/t will also have had some impact. 

• The resource estimate is considered conservative based on the 
considerations above. 
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